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of thit questionnaire is to determine the potential lor currant 

questionnaires to:   AFIT/SLGR (Thesis Feedback), Wright-Patterson API, 

1. DU this isieaich contribute to s current Air Force project? 

*.   Yes b.   No 

2. Do you believe this research topic is significant enough that it would 
nave Dean researcnea (.or contracted.) oy your organization or anotner agency 
if AFIT had not raieercheH it? 

a.   Yes b.   Mo 

3. The benefits of AFIT research can often be expressed by the equivalent 
value that your agency received by virtue of AFIT performing the research. 
Can you estimate «hat this research would have cost if it had been 
accomplished under contract or if it bad been done in-house in terms of 
power and/or dollars? 

b. Man-years 

$ (Contract). 

(In-house). 

4. Often it is not possible to attach equivalent dollar values to research, 
although the results of the research may, in fact, be important. Whether or 
not you were able to establish an equivalent value for this research (3 above), 
what is your estimate of its significance? 

a. Highly    b. Significant  c. Slightly   d. Of Mo 
Significant Significant 
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IHTBODUCTIOB' 

cost of flying sJafra realisation that 
_ - itself is probably the poorest class- 
devised gave ' birth W'«L ttMtt-' for some asa® - 

kind of ground trainer as a substitute for the 
aircraft [3:103* *mae&e*tf*o#Wfce 

Onus, the predecessor of the modern day aircraft flight 

bom. Over the years the value of 
•*•> Wtm ubuMt w*w- 

<-.'..«. 

lators as a supplement to actual flight training has 

been increasing (2:2-10). 
'    i- <> V 

Since World War II flight simulators have pro- 
••••••' >r-'&   • •  2Ö2T    :•;••:••:. 

grossedfrom simple cockpittraining devices to highly 

sophisticated and computerized trainers.    The advance of 

technology has changed simulator usage from training brew 

members in normal, emergency, and instrument procedures 

to training devices which are characterized by a myriad 

of realistic flight maneuvers and in-flight situations 

•fvA 

(23^ 

Until the last decade, though, simulation has 

not been given a great deal of publicity and emphasis. 

This situation has been reversed, however, by increasing 

costs, decreasing defense budgets, fuel shortages, and 

oxmntum jump*in simulator technology. These factors tig 

t.,,^;,^,^,/.,,.'^»,.^^^-.^^^ 



"*w? Jgaaigr-i M» 
I . '"*"•*'».' I—" 

have made it necessary to 3.00* jua^th.« direction of flight 

simulation for conservation of resources while success- 

fully accomplishing the training mission (16:1). As the 

emphasis on simulator utilization increases, the main- 

tenance of simulators will play a paramount role in their 

effectiveness. 

mit 
As the OMaf of Staff of the Air Jorce (C8AF) On 

stated before the Senate CJommittee on Appropriations for 

Siscal Tear (W) 1977: 

The Air force has found it necessary to make 
some rathe» drastic reductions in personnel and 

: operating costs to insure adequate amounts of our 
y^hii^^>;Vmmxommß^ *® available ^accomplish 
the modernisation of the Air force which has been 

^c--*rtimf«|:'iepr:«ll too long £41:391]• 

Additi*»**^ f^ii^ Department of 

Def en^ 0op to rely  o:1 

upon 4üßt -jKbotts- ^|Sctpr of the economy for supplies and 

services (35:4). This policy does, however, have excep- 

tion provisions uteLch governmental agencies can exercise 

thereby preluding -Mm IPJtepf ^J8rifc«fc» sector for 

supplier and meryfcoes undercmrtajn conditions, Office 

of Management and Budget (CM»}, Circular A*?6, provides 

the &^\im*?tm&*M***^ 

*'.*^i.:i2a^am0B:+.. jäü^yi ^j'riii'iimätimi&irimMMhnA 
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activity or agency will provide for the supplies or    "~~ 

services in-house or contract out to the private sector 

of the economy (7:9). 

The modernization and investment in flight simu- 

lators will he steadily increasing in the next; few years 

(36:65). With emphasis on increased simulator usage, 

increasing investment costs, and continuing pressures to 

lower operating costs, contract maintenance for flight r-H» 

simulators at the organizational and intermediate levels 

in lieu of organic maintenance may have some merit 
• •••.•••... 

(J1:2;4'1:253). Assessment of factors relevant to using 

contract maintenance on flight simulators requires a 

taxonomy of the factors. A taxonomy of relevant factors 

will assist Air BOrce manager« in addressing the issue 

of' contracting out for maintenance or retaining an 

organic capability at the organizational and intermediate 

levels. 

©xe problem is that a taxonomy of relevant     ~-^ä 

factors does not exist for Air Force managers to use 

when confronted with the issue of contract maintenance 

versus organic maintenance. ...;,».>, ..,...'..>;,,,-. ,; «ir .-••»: -"--.- 

••;• •  . 
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Definition of .qerms 

ö£~4 generic term which _.„ 
training devices that range 

simple procedures trainers to high fidelity d«fdees;lo 
all are capable of simulating various aspects of 

, ;^fl*ght-|^t173.-,:-    :.: j&* SD-J 

!Ehe term a&gcr^ntraining device» was ccaeiaerea synono- 
mous with the term flight simulators. 

Contract Maintenance— . . . maintenance per- 
formed by a commercial organisat ion under contract to 
HEAP. Also, referred to as out-of-house maintenance, 
or "torn JW maintenance. 

as-1- IT el  . maintenance performed 
by Air Force technicians who are either military or civil 
service personnel. Also, referred to as "blue-suit" or 
in-house maintenance. 

Organizational Level Maintenance—The  inspecting, 
servicing, lubrioating, adjusting, and replacing of parts, 
minor assemblies and subassemblies by the using organiza- 
tion on its assigned equipment (42:1-1). 

^*ftftotAj?frf'r*_b&ml_ fB7l*irf'1flffilf?~^',IK*- calibration 
repairing, or replacing or damaged orunserviceable parts, 
components, or assemblies, the modification of material, 
emergency manufacturing of unavailable parts by a desig- 
nated maintenance activity for direct support of using 
organisations (42:1-1). 

¥r 

r, \> Abbreviations 4 

A glossary of abbreviations «sad throughout this 

•tudy is presented in Appendix A. 

'Fidelity—"the exactness to which the simulator 
equipment duplicates the aircraft [19:10]." 

' jjJifjV --—- -^-•'•Bfi ft-riimiirtiimt-iiiivrrh.'r- i,^^-^^^-^^'- mmmmUKBm 
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to actual 

''^^miifS^'^^m^^mW11 *** "f*n. **<*? a.t- 
broad ^e^goxies^ ojt. hOttf* traijring^ :*m($rov«£ 9*f?*J .. ^ 

pmn*ticesx!^and monetary savings C19J1J" have become £0iJ^ 

increasingly important to,<to the event? ttetXwreafXeo-,^ 

ted, and policies that have bean adopted by the Air Sbrce 

Prior to 1970, the United States Air Jbrce (ÜBAP) 

expanded and modernised pilot training facilities in 

response to the requirements of the conflict in Southeast 

*^^^i^Ä|fc*Wtt Pü?^ escalated along with  ^ 

other costs in the economy. Here complicated weapon sys- 

tems required longer pilot training time. The $8** indi- 

cated^ 1$f$ t$#* § critical examination of certain 

aapec||ygr easting p^ottrain^ systems was needed to 

reduce ^he tine «»4cost factor» (?5*1). 

to».    The use of 
1 ü; •» s*m 

*.A../.,-,^^..wJfefc'.'.-^^^ii'V     rii'1 :/:...:• •^••iäiÄai*iÄ 
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cost savings« : Sur example, 

American Airlines 
iTw*e<niired an average ofWa&- 

course, the average 

£&&£& S^SÄ'ÄSSn'felÜ? 
This reduction in flying hours, coupled with estimates 

t»at it^eoirfcs |^^;ipe#nÄ:;to fly" a Boeing 76? for "ß*xd 

training' and almost: four' times that to' fly a Boeing '' 

Wf anow lÄgnMcant savings (6*2), ;!'ÄiiiÄiÄFÄt 

of the airlines in replacing aircraft training hours 

with simulator hours suggested possible application in 
{M/AiMZX 

otl^Mninef'p^grams (25:2). 

v        ^ 1973, i&e General Aöböuntinir#fice ^g^      q 

rellÄ^'^^dot 'ijraining program! of'lÄ air feift^-Ks>'r 

and JM^<M&hM& if greater use of simulators would'* A 

reduce DoB costs without weakening pilot proficiency. 

The <ÜÖ pointed out the advancements that had been made 

in simiiafö technology and the fact that pilots could 

train in ä'ffuööee^olly "siaulated" flight environment 

without the cost and risk of aotual flight.    Addition- 

ally ,;ithi Military services had not pureued improved 

simulators, in part due to the Southeast Asia conflict. 

Am a^M^t^iMbiiI%d not D«^ placed oa the develop- 

acguisition of the eophietlcated simulators    ":'"n 

£2& 'liiiri^'iirfWJilirtliyiilf-V^itfii^r'ir'1"'- --r-   •• •  •      •J.,.^,^,.-,V..I«., , ,„..>,^., -«:.-. 
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«Men couldrsatisfy more of the training requirements. 
:•• ' '1#  ®tmf<3Ä.   «jjC/ISJqöSSff •Jeosiq^--«*&   ii      :';' V;  .  .;/    . 

The GAO mentioned studies completed by the Air Force 

«Od Bavy in 19?2 that predicted the flight tin« required 

at basic pilot training could be reduced by approximately 

46 to 49 percent. The aervicea felt that with better 

simulators and improv ed training techniques they could 

äfftet these savings by the mid-1980s depending upon the 

type aircraft involved, The GAO projected that if 25 to 

50 percent of flight training in combat aircraft could be 

replaced by simulators, then a savings of #4-55 million 

to 1910 million could be accrued annually (46:1-2). 

' Two other major points were made by the GAO. 

In ancüher case of savings, the GAD recognised the need - 

for flight simulators to ease the projected fuel short- 

ages . Along with the cost and fuel savings, the safety 

aspect of the training environment lias considered impor- 

tant« Pilots can train as much as is necessary in a 

simulator without the hasards of flight. This gives them 

an environment in which it is much more practical to    list 

practice emergency procedures without jeopardising human ceg 

life (46*2-3), --* V. '     ••'** 

The GAO recommended that the Secretary of Defense 

require the levy and Air Force to: Winlt!iMH'»l-M>^^*<%IW- 

.     ........ .. ...w—:-—.^fc^u. ki)Uktvii''ftii;!\'fttt * • ilMMIv ••niiiHiS 



. ••>  Put a higher ^priorityonn developing impiovod :i^x.rfv 
simulators which can replace marl mum amounts of 
flight training; 1$ i^&{«n s«£&W$i» Mftfu^qpfe« GAD 'ärf'? 

• -.<•-- domum that development and use*of a4e^um*et!/Äil to 
simulators axe integral parts of acquisition or 
modification programs for sophisticated aircraft*•••:> / »ä 

use simulators as muob as possible to reach     v 
and maintain desired proficiency, including the 
establishment of simulator grading methods which 
will provide a more accurate evaluation of pilot 

'•'    ^&&&A&i$^&i%&}*- NWJffi!    tout.!*; 

A great deal of emphasis on the flight simulator 

program was shoim in 1975 when Brigidier Oeneral Hoxrnan C* 

Gaddia, Special Assistant for Plight Simulation Matters 

to the i CSA?, pointed out that within five subsequent 6 • 

Tears, iasresWait in flight simulators was eatpected to 

exceed #1 billion*    Ühis investment includes the modifi-  a3 

cation-:«£MSdä*&iä8#Ä 0-5* 0-4*1, 1B-411* Ml simjola- col 

tor models to inooaeparate a motion system and visual 

displays.    Besides these modifications new advanced 

simulators for th*B-52ACM 35 and 0-130 aircraft are la 

Xitn ititiiimwjiTitf jjrni naii   ' Additionally, fuel, oomtm had esi»». 

more than 300 peroent in the previous two year    i     v 

period- mnd JtoD had decreed a 2$ peroent rapmielmm in 

flying hours by 1981.    Ihus, the emphasis ham been 

rTamad^it 1STa»om4mt m»pl>islrloa*ed mjmfcmmi to as» mm a 

mmhmtltnte for flying to replaoe outdated aimnhato»» >»* 



which had been designed as a «n^.tynt to flying (36x6$; 

4-3:11).    With the development of these new systems, 

signifi<ssm**ttal sariag* have been projected for the 

tire iiH^fle, fael savings of $?11 million 'per' 
year have been estimated for the B-52/X0-135/0-130 
training programs when all the new simulators for 

dreruft type« hare become folly operational mm&  
jmm • SJ.Sfc 

X£B%:i 

"She sot of the factors is a continuing squeeze 

of defense dollars. Our option is to accomplish more 

with less, or, in a word, efficiency [23:45]." With 

these ever tighteningconstraints it is not surprising 

that the cost of flight training stands out. It is 

because of this that every effort most be made to improve 

the effectiveness and the efficiency of training opera- 

tions (23:46). 

A trend could be seen as early as JT 1972 in 
ett«        -.••• tun?,  &>im>j..-. :;;,V 63        .•..   »«mptr 

the decreasing nature of the purchasing power of the 

Defense Budget, former Secretary of Defense Melvin E. Lens 
8&.J aliens 

Laird pointed this out in a statement concerning the 
3 tlW 

It 1972 budget 

the 

•a® 

«he fiscal 1971 transitional budget. 
ie ris* i^aehed to -our' *r 1972 Defems* « 
it continues the downward trend in over- 

it purchasing power at a time 
we face around the world oontinuo 
diminish C* 

i 
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te± out that: ')&£ M'isfc 

f: 

.,rtN^:--'*i&Lsm&ii to 've.w oUyrm  *&•&  lite.   «(MS££ 
• « . total defense manpower is at the lowest 

leva* Bigkqe "J95Q*.dollar outlays fox manpower have 
increased: and budget authority for manpower is 
being held roughly constant.    The conclusion is   , 
unavoidable that we have fewer people to work with; 
they cost us more; and manpower funding is limited 

XwfcliiMtw^Äfc dent«* &LLQ) ü- 

was tasked by Headquarters Air Force logistics Command 

(ÄJ A1LC) to conduct a study on the maintenance of 

training devices which included flight simulators.    This 

study group was composed of personnel from Ogden ALC, 

Simulator flystems Program Office (S3MSH)), Air Training 

Okof, »Llitary Airlift Command (MAC), Tactical 

Air Command (SAC), Strategic Air Command (SAC), and 

selected major simulator manufacturers.    This study 

Ultimately provided many recommendations on methods to 

improve maintenance with inferences that simulators are 
asftf $*> sje*f-oä • ti-siifd •%':'•'..• Ifcc ^v-«u^s*-;?  rn&fc 

a candidate for contract maintenance, especially at the 
*H äjhfjLsjS eAÄettd.ü ÜLo v*'' ,       ••?•"•••  ^   '• 

organizational and intermediate maintenance levels (38). 

On« recommendation of the Ogden ALC study was 

that training devices should be managed as a separate 

Program logistic» ic^egoagr and asaigned a separate 

n.ith.roo nor were 

1 

. m •--'••' •••• • - *~ ^ sUai*» 4W.i ii rftd«. jfo tes*immtt'>*&A± * 



frBTOIpifl^'PJB^ 

procedure« existing to record or project the cost« asso- 

dated with the logistics support of aircrew training 

devioea (38*93,95). Eh» Controller of the Air Force has 

since developed cost factors and a reporting system to 

record simulator support cost (28:5). The data an support 

cost« «re being gathered by the Comptrollers office; 

however, data are still lacking because of limited collec- 

tion points to date (only 1X75 and JT76 figures are avail- 

able^ (24; 27). 

Ehe impact of continuing budget constraints was 

summarized in August 1975 by General Samuel C. Phillips 

with the following: 

throughout the Air *orce, tighter budgets and 
higher costs have forced commanders to seek better 
ways of managing their ahrlnking resources—ways 
that will «nable them to get more efficiency and 
productivity from each dollar invested and each 
man-hour expended £29:23. 

In January 1976, Lieutenant General John V. 

Boberts, Commander AflXJ, solicited support from HQ DBAP/ 

Logistics to pursue the idea of contract maintenance for 
-.-.••••    ••. 

VBäJf flight simulators. General Boberts cited AXC 

experience in contract maintenance at Vance and Sheppard 
. ••, ... 

Air lores Bases (AJB) and indicated that significant oost 
•.•'•      . 

savings in logistioal support could be realised (32). 

Be further stated thatx 
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'•~oaaA*«addit:Lonal consideration is that personnel 
in thesimulator training devices field do not 
contribute to UBAP combat readiness. Although 
the overall number (approximately 2,000) is not 
large, it will assume increasing importance as 
pressure increases to reduce the size of military 
forces £52]. 

In an effort to seek better ways of managing Air 

5brce resources, an innovative concept for flight simula- 

tor acquisition was introduced by Colonel Howard E. Wright, 

U8AP, Director of the SIMSPO, in June 1976. The SIMBPO 

developed a logistics support option for inclusion in the 

acquisition phase of a new instrument flight simulator 

for i?to» CM3Q aircraft. Ihis concept has subsequently 

taken on the name the "White Paper on Plight Simulator 

Support." (Appendix B) This paper stressed the impor- 

tance of structuring the logistics support part of the 

contract in such »manner that the contractor would design 

the simulator with improved reliability and maintain- 

ability because he would be responsible for the availabil- 

ity of the simulator for training. The approach features 
-I<J1   •:•••.-.. . 

a design for support philosophy and contractor performance 
- •  .-•-..'  pj - 

would be judged on an annual basis with recurring options 

for another yearly increment. A period of four years is 

what the 8INBP0 proposed for contract support. After 

this four year period the Air Porce could elect to do 
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the maintenance organically or renew the contractor's 

option (28). 

The advantage of such a concept would be that, 

hopefully, it motivates a contractor to design and build 

more reliable simulators along with greater ease of 

supportability and improved maintainability. If the 

contractor is graded on the simulator's availability for 

training, then a reduction in maintenance time is a 

definite plus for the contractor (28). 

This type of contract maintenance support option 

helps avoid situations where the Air Force initially 

trains maintenance technicians for a new flight simulator 

and then non-utilization of these personnel occurs 

because of production slippage and program changes« A ,iM& 

learning curve is also associated with bringing in any 

new system and the contractor should be in a better 

position to handle contingencies as they occur. The 

contractor can also provide a back-up spares support 

system and not be totally dependent upon the Air Scree 

supply system for support; thus, some downtime waiting 

for supply support is eliminated. Another feature of 

this approach is that the contractor finds his compensa- 

tion affected in a major way by the same thing the Air 
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Bbrce is tüt*wrtrted in, acrailability and reduced support 

cost (28). Colonel Wright described this technique as 

"bringing reliability improvement warranties into the 

ai^ator world C*fcr1Ö4J.* 

The present maintenance concept for simulators 

consists of three levels (organizational, intermediate, 

and depot) with organizational and intermediate level 

maintenance performed by the using commands. If the 

maintenance requirements on a particular flight simulator 

exceed the base's organic maintenance capability, the 

base may procure Contract Engineering Services (GETS) in 

accordance with Air jflorce Manual 66-18, Engineering and 

Technical Services Management and Control. Depot level 

maintenance is not normally accomplished on Site although 

-LPLC has provided between 60 and 75 contract depot level 

maintenance technicians to provide on-location maintenance 

if requested by a particular base (38:94). The overall 

management for simulator support is assigned to Ogden AJXJ, 

chartered to maintain configuration of training devices 

compatible with the associated aircraft and provide 

logistics support for aircrew training devices maintained . 

by gcnreittttent personnel (40rt#3). 
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Vor the modern advanced flight simulators under 

acquisition, the Air Staff has directed that HQ AFLO 

establish the maintenance concept as early in the devel- 

opment or production phase as possible to permit proper 

logistics planning, such as initial spares provisioning» 

technical data acquisition, and formal training require- 

ments. The establishment of the maintenance concept will 

be accomplished on a case-by-case basis by HQ AFIiC in 

coordination with AFLC, ATC, and the using command (37). 

With substantial monies being invested in. flight 

simulators, maintenance will play a paramount role in 

their effective utilization. In the past, Air Tores crew 

members had an attitude barrier to overcome in the use 

of older simulators because of equipment design limita- . 

tions; now a new attitude barrier can develop if simu- 

lator maintenance fails to keep pace with the increasing 

operational requirements. Maintenance on flight simula- 

tors is considered critical to the success of Air Force 

simulator efforts (43:11). 

m 
As emphasis in simulator usage increases, the 

support (maintenance) requirements and resource 
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allooatioaa will hate to keep pace with increased usage. 

X central theme in today» s DoD is *o lower Operation and 

Suppost (Oim) oosts since expenditures required to sup- 

port estsbliahmd systems are taking larger snares of «he 

defense budget (31s2). Haintaining flight simulators 

either by cont**et or organic maintenance abould be 

evaluated to help i«Ohieve this end. 

[Ehe <3MB Circular A-76 dated 50 August 1967 and 

recently revised 18 October 1976 

. . . expresses the Governments general policy 
of relying upon the private enterprise system to 
supply its meeds fdr products and services, in 
preference to engaging in commercial or industrial 
ejoti*&t£es CUflJ. 

While the intention of Circular A-76 is to prevent the 

government from competing with industry, provisions for 

exceptions exist (35*4). She exceptions «ret 

• a Sxxxnu. ement of a product or service from a 
commercial source would disrupt or delay an 

She government must operate an industrial 
activity for purposes of combat support, for 
retraining of military personnel, or to 
or strengthen mobilization readiness« 

A satisfactory commercial source is not 
available and cannot be developed in time to 
provide a product or service when it is needed. 

The product or service 1B aval1 able from 
another Pederal agency. 
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to* «product or eervioe from *W 
urce will result in a higher cost to 

> A-^ i* eiaondo requires that if o»o of o 

the f±r«t four matfo* exceptions do not apply, then th«si:o»£ 

partis of alter- 

natives available before determining if the service or 

good is to be accomplished organically or oontraoted 

out to the private sector. Prior to the 1976 revision 

of Oircnlar^-Te the eicepticÄi to the policy used 

frequently by the services which has precluded the 

utilisation of contractual services in accordance with 

Circular A-76 was that cost studies indicated that sup- 

plies and services could be provided by the government 

at a lesiercbst 0O$9). 

MEhe proposed new Mr force logistics Doctrine 

also emphasizes the national policy of reliance on the 

private sector for supplies and services. She doctrine 

also provides specific instances where it is in the best 

interest of the government to provide the supplies and 

services from within. These instances Were in conso- 

nance with the major exception provisions of Circular 

a-76 previously mentioned^33); »   '•"*& &»x.ioco 

•MÄ^<Bfa;^»Ja^^,.*.*^.^.tt...<^.T^^ HH ^•^imtätaL 



BWifflnvn'1 «•— iWii'i'iiwi1 it 

included an increase In the Civil 8ervice retirement 

cost factors, may haf« * ml gj&f 1 o»nt impact upon future 

decisions regarding utilisation of the private sector. 

She cost factors whichincreased from 7-*o 24.7 peroent 

of IMS« pay could possibly tip the balance in favor of 

the private sector in cost comparisons between utiliza- 

tion of contractor versus oreauic maintenance (7:A-23). 

Becent G40 inquiries into contract ing-out has 

put political leverage on DoD to take an in-depth look at 

utilising the private sector to a greater extent. These 

inquiries were directed toward the areas of real property 

maintenance, custodial services and food services which 

could easily be considered as non-military essential 

support activities (17). While the maintenance of flight 

simulators may o* may not fit into the same category, it 

is neoessary to address the issue with the increasing 

interest |a contract ing-out that is present in the 

XBQAXamX   HDvuXflfluu m »©«Jce^Äl 

.< Since the revision of Circular A-76, AELC has 

several base activities as candidates for ^^ 

contract ing-out. Base support^Ittnot^omf^jjif^jj^^^^ 

engineering, certain motor pool functions, audio-visual 
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services v' and preoieioa measurement equipMat llxxtoay 1 

(HDSL) function for six command altes ore under consider- 

ation (8). AM 26-1, Manpower Policies and Procedures, .lee 

studies are being performed in the above meatijoaed «pea*1 c 

for the purpose of "increasing the use of private coa-  ^i 

tractors to provide nonnailitary essential services in 

compliance With Circular Ai?6;*|*| j s A 

la deciding whether to contract for maintenance 

or not, more than 3ust the economics of the situatioa are 

involved» Simulators are known to have a high manpower 

cost of ownership function (27). This manpower cost 

would immediately make simulators attractive as a candi- 

date for contract maiateaanoe, especially when the new 

manpower cost figures contained in Circular A-76 are 

used ia making a cost comparisoa in accordance with Air 

Jorce Manual 26-1. 

She initial directioa of this research effort was 

of a cost comparisoa between flight simulators maintained 

organically versus those maintained contractually at the 

orgaaiaational and iateraediate maintenance level. While 

this approach appeared feasible at the beginning, several 

obstacles arose which censed the research effort to take 

a new directioa. She obataole* basically stemmed fco* «to* 
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thrmmsources; the lability to ^cumte^ i^eirti^ «5^. 

co«*>0J&J*rin*«n«nce on a flight simulator, liaiited 

selection of simulator devices which j are miM^ainedr) iT..j: :l 

both organically and contractually/ and major command 

parochialism atemming from rationale of retention of 

organic rMources versus utilisation of contract services. 

it present, inroads; in the accumulation of cost 

data oa flight simulators are being made at HQ I38AF. 

Thm categories for idxich cost figures are available for,   , 

aircrew trainisag devices are manpower, equipment, sup- 

plies, utilities, and temporary duty (fEDT) costs..  The 

colleotion of these data comes from the operating loca- 

tions via major command simulator managers to the 

Oomptroller's office.    Cost figures are available for Xf 

1X75 and ?6, however, some uncertainties are prevalent 

ma to what should and should not be included as a cost 

within a «pacific category {24^ 

. SbmvMK;AM^\jnqRa4£efi^ 

tenmnce «a fligxt simulators has been limited to some 

unique sophisticate* simulator« in HkGt not representa- 

elW   WsV    VflUSf    «VWH   W    DVWi    "|'v^'' XUIw*    UamXvn 4    4UJA& 

selaoted traimar« im 4X0. JCaO maintains the Simulator 

for «l»»to-4i* Oombat (aUuG) at Luke AIB, Arisona under 
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a contraot maintenance agreement (30). «hiß unioji** o- 

simulator is used for operational twining and as an 

evaluation device Tor research and development for $m mMi 

which it was originally designed and procured (30;36x66). 

Prior to October 1976, TAC also had under maintenance 

contract ME Simulator #18, which «ail used for opera- 

tional evaluation of the visual and motion systems, and 

was only partially representative of a ME simulator. 

Examples of MB #18 • a uniqueness are six-degree motion 

base, digital radar land mass, and camera model board 

for visual display, which are all «one of a kind.1* 

This simulator was declared excess to TIC requirements 

and placed in storage in October 1976 (30;4O:45). 

120 presently has the Instrument Plight Trainers 

for the T-3? and T-58 aircraft at Vance and Bheppard 

AJBs under contract maintenance. These trainers, how- 

ever, were only placed under contract during the 

October-lovember 1976 time period and hence data for a 

cost comparison of actual maintenance expenditures with 

another undergraduate pilot training base in ITC would 

have been very limited. 190 did provide a sample 

resource management system report cm Webb UB aircrew 

training device cost center sad indicated a willingness 
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to provlls s*|1tismal, report« U M#d#d (21). i Since the   ;, 

fifcire«ä^O#^0§ejI**^ 

than one year, the cost comparison approach was deemed . 

imve V9tHmNMz$W:9&$9fa3& researej* endeavor, 

-KEUP initial -rsasaxcfc^effo»! ^ßgp^tßpaa after: i^,r^ 

"White Baper on JBllght Simulator Support" was forwarded 

to the ma4or ooiaaands f or comment (14)#- She, logi»ticj| 

support option provided in this paper generated parochi- 

alism as to what type of maintenance option host met the 

command needs.    While representatives from 13K3, MiC, SAC, 

and f£ßfmmxT$&i9m?to> discuss the^^ oonts^tual issue» 

the responses became opinionated on the use of contractual 

services end aj£ me^ i^^ 

the actual cost o* maaiiöNni^r^!^^ 

«t the present time and protide^noieaoouisaeement (9v18; 

21$30).        $&$ '$$&£%&& •j?+fz'$.0m $&£»mf hm&mlq %} 

& Jkene,o&clu»ion reached on the initial research 

«4fog|i!M>4Jlrä;>^ eomjbra^Mnaal ser- 

vices versus retaining organic o§»mh|l$ty was viable and 

politiesjj^fssjiiitifi smAqthat the methods o£ obtaining 

cost data on aircrew training devices needed to mature 

befota makimg a ooat comparison. 
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cost aooounting, could toe made assuming a series of rele- 

to Air Jbroe managers. Eelevaat faotoi» l#ould <M»»4pt .^ofl 

of those «XM8 which would have a significant &•*•&£>" -fi$' 

upon the decision to coatxact for maintenance or ma4atai»v 

au organic capability. If this assumption is true, then 

these relevant factors will possibly direct Air Porce 

managers • attention into the areas of retention of Air 

Poree skills to meet surge requirements, technical com- 

plajcity of the simulators in active inventory, and 

current manpower authorizations (ceiling limitations). 

She acknowledgment of other areas will enable tradeoffs 

between costs and these relevant factors and possibly 

provide a more definitive method of decision making. 

mx.tfaJÄtINM^orafe of Hans and Industrial 

Hesouroes, HQ APLC uses a «»fceeision tree" network to 

determine whether maintenance capability is retained 

in-housa or contracted out for depot maintenance wartime 

requirements. One "decision tree" network considers 

relevant factors such as surge workload requirements, 
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worklsad fcttfcritiSs* a*ailabiliwy of cont*ectuel sourcea 

at »esonable «*at «a* obstacles to an organic capa- 

bility(lig**e ?, Appendix 0).    Acknowledgment of these 

faotors allow* tradeoffs to oocur and not place ooat as 

the Single opltoilon for utilising contract services or 

sot.   «ho key ingredient that the director*** uses in 

the "decision tree" ie the present in-being resources 

that oan bo expanded to meet the wartime requirement« 
(jo/y« V.« J 

Since AFLG makee effective use of a "decision 

tree* network to determine whether depot maintenance ia 

retained ia-houae or contracted out, a similar "decision 

tree" could possibly be of value to maintenance managers 

addressing maintenance options on flight simulators at 

the organisational and intermediate level. Therefore, 

this neesasitatee the identification of relevant factors 

so that-a resiietio assessment of contract maintenance 

versus organie naimteaanoe of Air Porce flight simulators 

at the organisational and intermediate level can be made 

in the best interest of ^-Ö^-^UJK^Söiöiy; ^ ' • 
*sri"*>. m®d-&k 

«*Bi #?• 

(the determination of relevant factors in the 

thssis effort was limited to contract maintenance versus 
2* H; 

-
,;
I 
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organic maintenance of Air Force flight simulators at the 

organizational and intermediate level. The interim con- 

tractor support associated with new simulator deployment 

was not considered in the determination of relevant 

factors. labile acknowledgment is made of the U.S. Army 

and Mary*s contract simulator maintenance programs, they 

wars not considered within the scope of this research «ois 

effort. , 

Beeearch Objective 
"-•' ''•'.*••;*• •'•—'.•• 

She objective of the research was to identify 

relevant factors which Air force managers should consider 

when addressing the issue of whether to contract for 

maintenance or utilise organic maintenance on Air Force 

flight simulators. 

Research Question 

What are relevant factors which an Air force 

manager should address concerning the issue of contrac- 

ting for maintenance versus utilizing organic maintenance 

on Air Force flight simulators? 
- • ••" '   '   . < . - '.' '•      • •: 
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METHODOLOG! 

Y,»fi ©it objective of this research was to identify 

relevant factors which should be addressed in. the deci- 

sion of whether or not to contract lor the maintenance ?£&# 

of flight simulators. To accomplish the objective, 

analyses of available correspondence and open end inter- 

views were made. The methodology with which the factors 

ware determined is semantic content analysis. The design 

of the content analysis model and the procedures to be 

utilized in the reliability testing and implementation 

of the model will be presented in this chapter. The use 

of a research study conducted by Coslett and Leedle was 

found to be an excellent guide to the development of a   . 

methodological approach (22). 

e 

She universe consists of all correspondence and 

personnel dealing directly or indirectly with maintenance 

of simulation devices in the USA?. This includes per- 

sonnel at all levels, from the system operators through 
.  .      • 

the higher level» of management to the Air Staff. 
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Within tue universe of simulation devices, the 

primary concern of this research was with flight Simula- 

tion devices. Therefore, the population of the proposed 

research was correspondence and personnel dealing 

directly or indirectly with the maintenance of flight 

simulators in the T7SA7. As was the case ir the universe, 

this includes personnel at all levels in the USA» chain- 

of-command* 

Data Collection and Sampling Plan 

de data producing sample was a sample of con- 

venience of key personnel dealing directly or indirectly 

with maintenance of flight simulators. The personnel 

were selected based upon their organisational position 

and location of assignment. Personnel were interviewed 

who occupied the following positions: 

- Deputy Commander for Maintenance (DOM) 

-Maintenance Supervisor of Avionics Maintenance 
Squadron {JMS) 

- Branch Chief of the Aircrew Training Devices 
(AID) Branch 

• "a • , 

- Shop/Shift Chiefs concerned with the actual 
maintenance of flight simulators« 

Bight bases were sampled, two flight simulator operating 
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locations from each of four major commands (SAC, TAG, MAC, 

ATC). A schedule of the bases actually visited to obtain 

the data for this research effort can be found in Appen- 

dix D. 

Additionally, the sample included the members of 

the Simulator Advisory Group (SAG) which convened on 

26 April 1977 at Wright-Patterson ABB, Ohio« The SAG was 

chosen because the members represented the management 

structure not involved with the day-to-day simulator 

operations but with simulator development, acquisition 

and support. This is indicated by the SAG'S two basic 

functions: 

Periodically review Air Force aircrew simulator 
programs for effectiveness and efficiency and to 
promote timely definition and integration of research, 
technology, engineering, acquisition, and logistics 
support. 

Provide a focal point within the Air Force for 
maintaining a continuing interface with the Navy 
and other organizations involved in simulation tech- 
nology and hardware development» The purpose of 
this activity [is to] ensure an aggressive and 
timely interchange of information in technology, 
acquisitions, programs, operational experience, 
and methods and procedures for simulator develop- 
ment, acquisition and support [40:138]. 

The SAG is composed of representatives from the Air Staff, 

Special Operating Agencies, APIA, A1S0 and major commands 

<26>« m    • 
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Tfc* 4»ta ww?e collected by conducting an open-end 

interview with each individual in the sajaple. The inter- 

view wei* conducted utilising the instrument/question in 

Appendix E. All available literature was utilised in vrJTXj 

performing the pilot study (Appendix G) and as a result 

the sa*e literature was not utilized in order to answer 

tin» research question. 

ta Analysis Plan 

Content analysis was decided upon as a methodology 

capable of assisting in the determination of relevant 

factors for the utilization of contract maintenance for 

flight simulators. 

Content analysis is a research technique for 
-4HS objective, systematic, and quantitative de- 
scription of the manifest content of communication mm. 

The first uses of content analysis were by students of 

journalism in the study of the content of newspapers. 

The technique consisted of counting the number of times 

a key word or phrase appeared (4:22). aei 

In recent years, the technique has been used 
in increasingly varied settings and for a wide 
variety of research purposesi£1 5:646]. 

Content analysis »can be applied to available materials 

or to materials especially produced for particular 
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rMauoh problems [20*5273." Some of the items to which 

content analysis can be applied are letters, periodicals, 

minutes of meetings, and newspapers (20s528). Addition»- 

ally, methodological techniques such as open-end ques- 

tions with either verbal or written responses nay he 

analysed with the content analysis technique (15:646). 

There are two levels involved in content analysis, 

nanifest and latent. In the manifest level of content 

analysis what the respondents actually said, with nothing 

read into it, is coded. On the other hand, in content 

analysis at the latent level the researcher attempts to 

code the meaning or what appears to he implied by the 

response. Evidence indicates that content analysis at 

the manifest level can be performed reliably. This Can- 

mot be said of analysis at the latent level due to the 

possible variance in interpretations of the "meaning" 

behind the response (15*647-8). Therefore, content 

analysis at the manifest level was utilised for this 

research. Shis allowed for greater validity and improved 

reliability in the findings of the research« 

There are. three basic methods of performing con- 

tent amalyais: semantic content analysis, content 

analysis for feeling tone, and content analysis of intent 

(15*6*?). 
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' k semantic content analysis involves the 
development of a set of categories intended to 
represent the dimensions and specifics of the ^iij$m 
actual content of the responses [15:6563. 

Semantic content analysis was utilised in the research 

effort, only coding «hat is actually said or written. 

In this research the analysis was accomplished on 

responses to the open-end interviews. 

She other two basic methods, content analysis 

for feeling tone and content analysis of intent were not 

considered appropriate. Content analysis for feeling 

tone attempts to abstract a sense of tone or attitude 

being communicated by the response. Use of this method 

requires a positive or negative valence attached to the 

meaning of the "content unit" which was not the intent 

of this Content analysis of intent is 

in the latent level whereby the researcher is interested :aew3 ' 
in what the response implies or infers rather than what 
•$&••' to a&-  •&>:'?, . .ac 

is explicitly said (15:649-66). 

Prior to categorising specific units, a distinc- 

tion between the recording unit end context unit needed 

to be made. She recording unit is defined as "the 

smallest body of content in which the appearance of a 

reference is conducted £4-:135]." In this research the 
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recording unit the "»word** This is ganwmHy the 
:  ••-...•-.. 

eat smoort» ng unit utilised in content analysis. 

Shis type recording unit includes phrases as well as 

single words (4t136). The context unit is defined as 

the largest body of content that nay he examined in 

characterising a recording unit [411351." In this 

research effort the context unit was the "paragraph." 

Once the method and level of content analysis 
.Xanft •• -, • 

had bean decided, the set of categories and method of 
• ' • 

recording observations were developed. The subject-matter 
• .•    ' ' • •••...• 

categories, which are a nominal level of measurement, 
i •  • 

permitted the frequency calculation of data assigned to 

(5x31-2). Content analysis is 

. • . based on the placement of responses or 
of responses in categories developed in 
of the research purpose [15*675J. 

The categories ware aelected so that they fulfilled three 

requirements, first, the categories met the needs of the 

study so that the questions asked were answered. 

Secondly, they were mutually ea&lusive. Finally, the 

categories were collectively exhaustive in relation to 

the problem (5*39). In developing categories there vc% 

two levels to consider; general and specific. The general 

level to define an overall category or 
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within this level the specific level or subcategories «ere 

defined (15^5?K Qno« the categories and «mhoategeries 

were identified, the establishment of the general coding 

scheue was accomplished. The coding scheme developed is 

shown in figure 1. 

first, tne genetal area category of "cohtrabl;1^ l3f 

is defined as to the immediate ramifications, either pro 

or con, of being in a situation in which contract main- 

tenance is employed on the flight simulator maintenance 

system in general terms due to entering into a contrac- 

tual agreement. The subcategories which were coded under 

the contract category are described as follows: 

1. Cost—the cost of utilizing contract as 

opposed to organic maintenance for flight simulators, in 

general terms such as alluding to the cost effectiveness 

of either method. . 

2. flexibility—general constraints placed on 

or removed from the operation or maintenance of flight 

simulators due to contractual procedures. This category 

included such areas as union activities, strikes, and 

the necessity to renegotiate contractual arrangements 

with each increase or decrease in the Scope of activity. 
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(2) Simulator Operation« 

(3) Manpower 

(4) Supplies 

"ft-' c; • 

' &£i 

Availability 
facility upkeef 
Schedule flexibility 
Support Equipment 
Configuration GoatroJ. 
Technical Data 
Other 

Cost 
Acquisition of Personnel 
Jbrgal Training 
Turnover of Personnel 
Mobilization 
JiekLbilfty 
Other 

Eesponsibility 
Pipeline Holt 
Cost , , f, 
Other 

, • iteä. 

Pigure 1 
vrt.'-i«-v n 

Code for Semantic Content Analysis 
,   of ^ftlÄvant factors, sfii cr,se «. 

3* 
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and ivtliWV^ii <iontiaMing pfipQr^Äcrüjg 'pST*ods:'^^° 

Win^enailca and/or the impact of contractor   - 

withdrawal.    This category was utilized when reference 

i to the loss of Air force maintenance technicians 

attd:^yi|^ihleyiin^<^*6n:-fiilrar€ capabilities due to the 

«til of contract maintenance. Iftsii* 

category was utilized in reference to the required skill 

level needed to maintain the system. - 

**M|| Öth^r^Ätilized when one of «»-specific 

snhoa^egD*iSr o^r not£ apply ^ 

The second area category "Simulator Operations" 

is defined as the impact on the flight simulator system 

itself as a result of utilizing organic maintenance or 

contracting for the maintenance. This Included the over- 

all facilities, maintenance, operation, and equipment 

' ^L te. tthe subcategorleB were established and 

•:o\hs$a coded as follows: 

1.   JLvailahllity-wutiiized when the quality of the 

system was addressed in terms relating directly or 

indirectly^ to the system avaUabili^   This included 
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- 
IPiWfTW 

^•mWA.mm*?Mm^J*W.^>W<* as reliability, 

tor« in conjunction with contract or organic maintenance 

options. She timeliness of response Dy maintenance 

personnel which directly affects system availability was 

addressed in this subcategory, 

,,. jfe.-; .JaciJU^<^e,epr~was^ coded whenever reference 

was made to the questions of responsibility for facility 

upkeep or how the facility upkeep would be accomplished 

in either the organic or contract maintenance mode. 

3. Schedule Flexibility—the impact of contract 

or organic maintenance on the ease of scheduling flight 

simulators for training purposes» This subcategory was 

utilised whenever questions or problems were brought up 

desa^w^tb the flexibility of simulator use or the 

control ova? simulator utilization as a result of the.^ 

»PB****!**6 "^W*0*3100 option. 

4. Support Equipment—was utilised whenever 

reference was, made to who whould have to provide support 

L/or special test equipment for the maintenance of the 

flight simulators. Obis category also included any prob- 

lems associated with the support and test equipment 

because of the particular maintenance option chosen. 

36 

. •""»"• ,^......-.--...^~«^-<*^.^.  i iJHiilirriiifr'-A^i'":-'JiiriT'-'-*•*' 



Ä •—-. ••^•;~&-^. ••;i'^..-|"i- - -^, •__-_-3^:- .,_ :^_—.. - •• ,• •< • 

5. OotrfÜBiÄtifltt öcmtrol-wes «^ whenever th* 

effectiveness of configuration control was iUntsed with 

regard to either organic or contract melmtenenoe. This 

category dealt primarily with the success of maintaining 

high mtldelity* under the applicable maintenance concept. 

•nv  6. technical Data—was deemed appropriate when- 

ever reference was «ads to technical data in conjunction 

with a particular naintenance option« This category 

included responsibility for, problems with, and the impact 

of maintenance options on technical data. 

7. Other—was coded whenever reference was made 

to the general category of simulator operations in con- 

Junction with organic or contract maintenance and it could 

mot be coded into one of the specific subcategories. 

The third area category was broken out as "Man- 

power. " It is defined as all matters impacting on man- 

power and manpower requirements in relation to the 

decision to contract for maintenance or to employ organic 

maintenance. The specific subcategories were established 

and ooded as follows) 

1. Cost—the financial implications of manpower 

in relation to the decision of whether or mat 

to contract for maintenance or employ organic saint 
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5^j<*1*«l3SWi*liN^^ of foxmal 

training was addressed aa it ws not considered as^a nan~ 

power[;j)tft.Mi»3.üPt> ***?•; i^t*a« OÄtagoilf^a unftexv a. different 

;*&* e4«Ntag*&& of PojrsoxüaaX^waa VtUiaieid when- 

ever anticipated or actual problems with the recruitment 

of personnel for either organic maintenance or contract 

maintenance was addressed resulting from or impacting on 

the decision to utilize contract or organic maintenance. 

References to military manpower ceilings were also coded 

ln'^»ä*?fl»tegoj^*-.v; 

= 1^ »oxmal $saini»g---uaed whenever the addition 

o» deletion of formal training such as technical schools 

was addressed in relation to the decision to contract for 

or utilize organic maintenance. This category was also 

utilized for possible problem areas the contractor may 

face in the area of formalized training requirements. 

4» Turnover of Piax*onnel--tlie turnover of Air 
'••••••'• ..... 

tmzxu&m Jaree ov contractor maintenance personnel address 

relation to the quality of maintenance, informal training 

proems, or impacting on the decision of whether or not 

to contract for maintenance. 

• 9 0 
»TOO 
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'   '  '    •! I ""• '••   ——«——»*»*^*1 11  •• • _   —-- — '•      - 

"' '5. 1k>b&llmktim~~Ai.T Force contingency require- 

nenta for personnel, linked to requirement;» for or 

restrictions agairiet the use *>f simulator maintenance 

pertoüttM.. Surge requiriments for wartime contingencies 

«era. also coded itf this oateäöiyi 

6. Flexibility—the flexibility of manpower 

utilisation during normal operations addressed in relation 

to the contract or organic maintenance options. 

7. Other—was coded whenever reference was made 

to the general category of manpower and proper categori- 

zation could not be made in one of the subcategories. 

-its-qj^ fourth general area category of> "Supplies" 

is defined aa the responsibilities and impact of the Air 

Force or contractor's supply system on the decision 

whether or not to contract for maintenance. Supplies 

consist of those materials and spare parts necessary to 

maintain the flight simulators in operational condition. 
SMS? Wm       *i& • ••-:•   q   ©*£! X«ä  '  Vr        . .    ; 

She specific subcategories were outlined and coded as 
LAM  it Milr,'' •  ... .••'•' 

a 

"MAM.«  J **£?,<•• . 

1. Baeponsibility—was utilized whenever refer- 

.._   to the responsible agent, air Force or 
rflSe#y -, -i 

contractor, who provided the necessary supplies to main- 

tain the flight aimulators and the impact of utilising 
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' - dwiti»otlW^^i«*.vto contract 

cult t<^;Wi$^0&mbmm^^p^- c# N3feii 5I^#p^ X';iE 

. •*•.jhc, KLpelin*Jio*—the impao* of «MBSäy pipsl*** 

fl<KVil»1 uüli m tte 0<»t<^t ^;;^>^»^ ffiidfrt Simula- 

tors and the further impacton the decision of %$e*h«r 

.',-•• 

or not ton 

to the cost 

•masji&r l?S'feo» Äw-^-^Äri 

made totbe generalcategory of supplies and proper s0i 

categorisation could not he wade in one o£ the auhcate- 

^MK&ßiv! ', 

To insure proper categorization had been performed 
", 

and reliable coding could be accomplished, a pilot study 
. -,-.:••• ' :-.^o  •  •     ...f.r. in  fcfyüll «&L, -.,... 

was deemed necessary for the proposed research, lor 
*>£§••? _ ; >t 

pilot study, a judgmental sample consisting of all 

existing air force correspondence and literature thai had 

been collected concerning the maintenance of flight simu- 
;  . :• 8   •l>'-'  . f.,; o -    ' • ' 

lators mm* selected. The sample consisted of letters, 

minutes, staff summary sheets, command itemsof interest, 

'3 
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1^. and studies • A listing of all documents uti- 

lised is contained in Appendix P. 

Jt was essential to estimate the effective utili- 
-        .. - -•'•..'•.'-.--.•.•• 

-•*-••• •••- - •.?.*. vP + i 

jsation of the coding scheme. To ascertain the reliability 

with which each coder could use the code, the percentage 

of agreement between two independent coders was calculated. 

To insure adequate reliability, at least 90 percent 

agreement was necessary between the coders, utilising a 

two-digit code (15*669). To calculate the percentage of 

agreement the following formula was utilized (15:669): 

»ft asree««*> 100 > «fe^^og8 

The first trial, which showed only a 75 percent 

coder reliability, indicated a need for adjustments in 

the categorizations and a great deal of practice for the 

coders. After several trials and adjustments, the coders 

became much more adept at coding the material and the 

categorization problems were smoothed out. 

In the pilot study there were a total of 13* units 

of data coded. Of this, 124 of the units of data were 

coded the seme by the coders. Thus, the coder reliability 

finally obtained after modifying the categories and 

adequate coding practice was 92*54- percent. This 

reo* 
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it 
reliability figure met the criterion expected for two- 

digit coding. 

The frequency calculations of categories and 

subcategories were accomplished manually for the pilot 

study. The results of the pilot study are found in 

Appendix G. 

Criteria Tests 

Determination of relevant factors of considera- 

tion in deciding whether or not to contract for mainte- 

nance requires the establishment of criteria tests. 

Criteria tests were utilized to establish bounds and 

limits in the determination of which factors would be 

considered relevant. The first criterion, concerning 

general area categories, was that any categozy with more 

than five percent of the total data coded was considered 

a significant and relevant factor. The second criterion 

to be established concerned the subcategories of "Other." 

An analysis was first made on the items included within 

the category and if a specific item wa» repeated, a new 

subcategory was established within the respective general 

category. The third criterion, concerning the specific 

level subcategories, also considered any subcategory with 

more than five percent of the general category data coded 
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«B significant. This criterion was applied after all 

iterations vase complete to insure that no subcategories 

vase absorbed into the "Other" subcategory unnecessarily. 

• fourth criterion was necessary within the general areas. 

If a significant specific level subcategory contained 

•ore than 25 percent of the data coded for a significant 

general area category, then that specific level sub- 

category was extracted from that general area category. 

Then a new general area category was established by the 

old specific level subcategory. The one exception to 

this was the subcategory of "Other." It was not deemed 

appropriate to break this area out as a general category 

of its own since it was not considered as separately 

identifiable from its respective general area. Once 

this was accomplished, a reevaluation took place to 

ascertain which categories were to be considered signifi- 

cant (22:41-2). 
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Chapter 3 

- 
DATA AK1LT8IS AHD FIHDIHGB 

Overview 

The objective of this research waa to determine 

those factors which should he considered by Air Force   ^ 

managers in making the decision of whether or not to 

utilise contractual services for flight simulator main- 

tenance. As described in Chapter 2, the method selected 

for determining these factors was semantic content 

analysis. This chapter, utilising the results of the 

open-end interviews end the criteria tests, breaks out 

the relevant factors for possible use in malring trade- 

offs in decision making situations. 

Once the data were coded using the proper cate- 

gorisations, an iterative process was manually performed 

to finally arrive at those categories which appeared most 

relevant. This chapter describes in detail the iterative 

process performed to finally arrive at the relevant 

decision making factors. For ease of reference a 

synopsis of criteria tests developed in Chapter 2 and 

used for the data analysis is shown in Figure 2. 
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«PA«.* Wi^jh»** Criteria    er 

1 General categories . . .toll« 
significant a general area Mist 
have had at least five percent 
of the total data coded. 

2 Subcategory "Other" ... If two 
or more specific items were coded 
in "Other" a new subcategory with- 
in the general area was estab- 
lished. 

3 Subcategories ... for any sub- 
category to be significant it 
must have contained at least 
five percent of the data coded 
within the general area (applied 
after final iteration only). 

4 Hew general category ... a new 
general category was established 
if a specific subcategory had 25 
percent of the data coded within 
a general area with exception of 
subcategory "Other." 

Figure 2 

Synopsis of Criteria Tests 

• • - 

The data-producing sample, as discussed in Chapter 

2 and shown in Appendix D, provided a total 54- open-end 

interviews. From these 54- interviews a total of 337 

categorizations were made. The initial results obtained 
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the coded dataareshown by general category *A 

Ml* 1, A« shorn, «11 fans Initial general categories 

la Table 4 net the five percent oriterion test for 

significance (crit•rion teat 1). Vext, a detailed look 

at the "Other- suboategeries indicated that a further 

breakout «as necessary in accordance with criterion 

test 2. 

Table 1 

General Category Relative Frequency Distribution 
(Initial) 

.*_ 
«• 

— 

General 
Ca 

absolute 
Frequency 

Relative 
Frequency 
(Percent; 

Contract 126 37.39 

Simulator Operations 107 31.75 

Manpower 79 23.44 

Supplies M , ,7t^2 

Total 337 100.00 

Within the "Contract Other" category three data 

iteae were found to be repeating thus qualifying then 

for a specific subcategory breakout in accordance with 

the second oriterlon test. Tne first new subcategory 
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labeled "Award* consisted of a total of five data items. 

The "Award" subcategory concerns the bidding and contract 

award procedures currently in effect. Specifically, 

this category is concerned with the fact that the lowest 

responsive and responsible bidder under a competitive 

procurement will receive the bid normally and concern 

existed in relation to possible shortcuts in an effort 

to reduce costs. She second new subcategory labeled 

"Budgeting" consisted of a total of four data items. 

The "Budgeting" subcategory relates to the problem 

inherent in the annual appropriation of money within the 

DoD. The subcategory is concerned with possible prob- 

lems in obtaining funds for contractual services on a 

year-to-year basis as the political climate varies. The 

final new subcategory within the "Contract" general 

category is labeled "Contractor Capability." This sub- 

category consisted of two data items. The "Contractors 

Capability" subcategory is concerned with the overall 

financial and technical capabilities of a contracting 

firm to perform the required services in the manner 

dictated by mission requirements. 

The next general category to have added specific 

subcategories was "Simulator Operations.* Analysis of 
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the "Other" subcat egory indicated that a total of five 

new subcategories were required. The first new sub- 

cat egory was labeled "Security." This subcategory con- 

sisted of a total of four data items. She category is 

defined as the impact on simulator operations or prob- 

lems encountered because of security. Security here was 

in reference to classified material as opposed to 

physical security. She second new subcat egory "Quality 

Control" consisted of a total of two data items• "Quality 

Control" is concerned with having an adequate quality 

control program to insure quality maintenance under the 

contract maintenance option. The third addition to the 

"Simulator Operations" category was "System Complexity." 

This specific subcategory consisted of a total of five 

data items. "System Complexity" deals with the effect on 

the contract maintenance decision due to the results of 

an analysis of the complexity of the applicable simulator 

system. The fourth subcat egory that was added, 

"Operators," consisted of a total of three data items. 

This subcategory was in reference to who would be     • - 

responsible for operating the flight simulators under the 

contract option. Under current operating procedures, 

occasionally the same Air Scree technician who is 
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I! ' 
• »     if 

Le f or maintaining the simulator also serves as 

an Ipsjeitor. It was under this type of situation when 

the question of who would Operate the system that 

"Operators" was deemed appropriate. The final suboate- 

gory that was added was labeled "Operating Eavironment." 

Ulis subcategory consisted of a total of three data 

items. The concern of this area is with the non- 

combatant nature of flight simulators and the effect this 

fact has upon the decision of whether or not to contract 

for maintenance, 
•js ;-i- J      If :' 

The final general category to have a subcategory 

added was "Manpower.n An analysis of the "Other" sub- 
S  • Pi si       ' •  .. :=" •    i    of 

category indicated that one subcategory needed to be 

added. The new, subcategory was labeled "Overseas 

Imbalance." This category consisted of a total of four 

data items. This subcategory is concerned with the prob- 

lems inherent in operating simulators located at over- 

seas locations if most or all of the Conus flight simu- 

lators are under the contract option. Either Air Force 

simulator technicians would operate mostly at overseas 

locations or these overseas locations would also have to 

be placed under the contract option. The subcategories 

after completion of the second criterion test are shown 

in Table 2. 
49 
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As shown in «able 2 "Contract Cost," "Contract 

Flexibility," | »Simulator Availability," "Acquisition^ jof 

Personnel," "Supply Responsibility," and "Pipeline FLow" 

all sat the criterion of greater than 25 percent of a 

significant general category (criterion test 4). Addi- 
• 

tionally, several of the subcategories failed- to meet 

the five percent criterion for data coded within a 

general category« These subcategories were retained 

intact since criterion test three would be performed 

after the last iteration. As a result of applying 

criterion test 4- a second iteration was performed with 

the new general category breakout of: 

Contract Manpower 
Contract Cost Acquisition of Personnel 
Contract felxLbility     Supplies 
Simulator Operations     Supply Responsibility 
Simulator Availability   Pipeline How 

• 

The second iteration of the general category relative 

frequency distribution is presented in Table 5. 
I    H 

The new general category breakout as shown in 

Table 3 shows an increase from four general categories 

to ten general categories. This situation was temporary, 

however, due to three categories failing to meet the 

five percent significance of criterion test 1« The 

categories of "Supplies," "Supply Responsibility," and 
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Belative Preqpency Distribution 
(2nd Iteration) 

'••••      i   '       = -*•* 

JQm2>v$9 
Belative 

Frequency 
(Percent; 

MÜH»—W—**U i'  i  Hl "I "!'   '  ' •'    ; 

Oontrejot 

Contract Cost 

Contract flexibility 

Simulator Operation« 

Simulator Availability 

•oqniaition of Pereonnel 

Suppllea 

Supply IjWWÄlÄUity,,^ 

Pipeline flow 

Total 

47 

39 

40 

69 

«38 

57 

22 

6 

11, 

-_ä 
337 

13.9? 

11-57 

11.87 

20.48 

11,28 

16.91 

6.53 

1.78 

3.26 

2,27 
100.00 

• • 

\'-'   ' 
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"Pipeline Plow" were all regrouped into the original, 

general category "Supplies" which again met the five 

percent significance criterion« Once the regrouping 

was accomplished, the second iteration of «be-HiSo--- 

category relative frequency distribution was accom- 

plished and isshown in Sable 4'*--'-n^'«gppäi«iKM4A'^C^^«~-- 

criterion test 4 again indicated that a further break- 

ing out of new general categories was necessary. The 

subcategories of "Contract Skills," "Schedule PlexL- 

bility," "Formal Training," and "Turnover öf Personnel" 

all exceeded 25 percent of* their general category. 

Additionally, the subcategories of "Supply Responsi- 

bility" and "Pipeline Plow" met the 2$ percent criterion 

test but since they failed to previously meet the five 

percent significance test for a general category no 

change was made to the "Supplies" general category and 

subcategories. 

After completing the criteria tests in the 

second iteration a total of 12 general categories 

remained. The additions to the general categories for 

the third iteration were: "Skills," "Schedule Flexi- 

bility, " "Formal Training" and "Turnover of Personnel." 

The general category relative frequency distribution 
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for the third iteration is show», in Table 5. Evaluation 

of these general categories showed that "Pormal Train*- 

ing" and "Turnover of Personnel" did not meet the five 

percent test for significance for a general category 

(criterion test 1) and were regrouped under the general 

category of "Manpower," retaining their identity as a 

subcategory. A third iteration on the relative 

frequency distribution was then accomplished and is 

presented in Table 6. 

The specific subcategories as depicted in Table 

6 were evaluated utilizing the 25 percent of general 

category (criterion test 4). In this iteration only two 

subcategories not previously tested exceeded 25 percent 

of their respective general category. The first was 

"Award" which was broken but as a general category. 

The second one was "Contract Other" which was not broken 

out as a separate category in accordance with the fourth 

criterion test concerning "Other" subcategories. 

The revised list of general categories is pre- 

sented in Table 7. The revised set of general categories 

contained 11 general categories with the one addition of 

'MMOXÜ, xiixu new   uai/egujL'jr  uxCi üüu  pxvvo   tu   vo  OXOUXAä- 

cant under the five percent of total data items criterion 
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Table 5 

General Category Belative Frequency Distribution 
(3rd Iteration) 

General 
Category 

Absolute 
Frequency 

Relative 
Frequency 
(Percent) 

Contract 

Contract Cost 

Contract Flexibility 

afciiis 

Simulator Operations 

Schedule Flexibility 

Simulator Availability 

Manpower 

Fomal Training 

Turnover of Personnel 

Acquisition of Personnel 

Supplies 

Total 

18 5-34 

39 11.5? 

40 11.87 
t           1t 

<^7 
a CA 

*5 ;. 1*35 

24 7.12 

38 

26 

11.28 

7.71 

16 4.75 

15 14.45 

22 6.53 

J& 7.42 

337 100.00 
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Table 7 

General Category Relative Frequency Distribution 
(4th Iteration) 

General 
Category 

Absolute 
Frequency 

Relative 
Frequency 
(Percent; 

Contract 13 3.86 

Contract Award 5 1.48 

Contract Cost 39 
>• IPS 

11.57 
>«>i or» 

Contract flexibility **v 1 1 *<->f 

Skills 29 8.61 

Simulator Operations 45 13.35 

Schedule Flexibility 24 7.12 

Simulator Availability 38 11.28 

Manpower 57 16.91 

Acquisition of Personnel 22 6.53 

Supplies -4ft 7.42 

Total 337 100.00 
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test (criterion test 1) and therefore was placed again 

under the general category "Contract." Since "Award" 

was the only subcategory eligible under the criterion 

test 4 to he removed as a general category and it proved 

insiginificent t then the indication was that all itera- 

tions were complete. The only step remaining was to 

apply the rive percent significance test of the respec- 

tive general categories to the subcategories (criterion 

test 3). 

Is shown in Table 6, the only subcategory to 

prove insignificant within its respective general cate- 

gory was "Quality Control." As a result of having a 

relative frequency less than five percent, the data 

items contained in "Quality Control" were placed in the 

"Other" subcategory. 

As a result of completing all the criteria 

testing on the data, a final listing of relevant decision 

making factors was obtained and is presented in Table 8. 

The final listing for the specific subcategories is pre- 

sented in Table 9. 

"W r>A •< •» era 

The use of semantic content analysis did permit 

an identification of relevant decision making factors. 
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General Category Belative Frequency Distribution 
(Final) 

General 
Category 

Absolute 
Frequency 

Contract 

Contract Coat 

Contract Flexibility 

Skills 

Simulator Operations 

Schedule Flexibility 

Simulator Availability 

Manpower 

Acquisition of Personnel 

Supplies 

Total 

18 

39 

40 

29 

45 

24 

38 

57 

22 

-2 
337 

«1 

Relative 
Frequency 
(Percent; 

5.24 

11.57 

11.87 

6.6? 

13.35 

7.12 

11.28 

16.91 

6.53 

7.42 

100.00 
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The four general categories of "Contract," "Simulator 

Operations," "Manpower," and "Supplies" that were estab- 

lished a priori all withstood the criterion test applied 

for a test of significance. These four general categories 

remained during each successive iteration while new 

general categories were added or deleted during succes- 

sive iterations until the final listing was obtained, 

Table 8, page 65» 

The subcategories established a priori within 

each respective general category likewise withstood the 

appropriate criterion test with six subcategories even- 

tually being raised to the level of general category. 

Within the original general category of "Contract," the 

subcategories of "Cost," "ELexibility," and «Skills» all 

qualified for general categorization. Under the general 

category of "Simulator Operations," the subcategories of 

"Schedule Flexibility" and "Simulator Availability" met 

the general categorization requirement. The general 

category of "Manpower" had only one subcategory to be 

upgraded, that of "Acquisition of Personnel." In the 

general category of "Supplies" no subcategory was able to 

withstand the general categorization test of significance. 

The addition of the six newly created general categories 
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"brought the.general category listing to ten. They were: 

1. Contract 6. Schedule Flexibility 
2. Contract Cost        7»    Simulator Availability 
5. Contract Flexibility  8. Manpower 
4. Skills 9. Acquisition of Personnel 
5. Simulator Operations 10. Supplies 

After the data were initially coded an analysis 

into the sübcategories of "Other" was accomplished to 

determine if any new sübcategories could be established. 

The findings from this analysis were that nine new sub- 

categories could be established because of applying cri- 

terion test 2. The new sübcategories that were established 

within the respective general categories are listed below. 

General Category 

Contract 

Simulator Operations 

Manpower 

Subcategory 

Award 
Budgeting 
Contractor Capability 

Security 
Quality Control 
System Complexity 
Operators 
Operating Environment 

Overseas Imbalance 

During the successive iterations the only new 

subcategory that was considered for general categoriza- 

tion was "Award." In the last iteration "Award" failed 

lu ouuiiui-iöö five percent of the total relative frequency 

distribution and was reclassified as a subcategory of 
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"Contract." Also, during the final iterative process, 

criterion test 3 was applied to the subcategories and 

only one, "Quality Control," failed the five percent 

significance test, therefore, its data items were included 

into the subcategory of "Other" for the final subcate- 

gory listing. As a result, of the nine subcategories 

established, eight remained after the final iteration. 

After the final iteration was accomplished and 

the listing for general and subcategories was finalized, 

a reevaluation of the data items which comprised "Other", a 

subcategory of "Contract" was made since it had 38.89 

percent of the items remaining within "Contract." It 

was reaffirmed that no coded items in this subcategory 

could be linked to a specific subcategory of "Contract" 

or qualified for creation of a new subcategory. The 

subcategories of "Other" for "Simulator Operations," 

"Manpower" and "Supplies" were not greater than 25 per- 

cent of their respective category and a further detailed 

evaluation of its component parts was not considered 

meaningful. 

In summary, a total of ten factors appear to be 

r*A  «_PI I A &A  /»#\v»4- iiw^avi 4-\\ « s+-aVO i ot-io/3    /»Tvi +-<»T*i a    ±&a+a TVi» 

findings show the percentile range of the factors to be 
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from 5.24 for "Contract" to 16.91 for "Manpower" with the 

balance of the factors within these two extremes. Figure 

3 (Relative Frequency Distributions) presents a graphic 

portrayal of the findings for the general categories and 

Figure 4 (Belevant Decision Making Factors) provides a 

final listing of the relevant decision making factors. 

It is this final listing of factors that provided the 

basis upon which the conclusions and recommendations were 

made in Chapter 4. 
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Category 

Contract 

Contract Coat 

Contract Flexibility 

Skills 

Simulator Operations 

Schedule Flexibility 

Simulator Availability 

Manpower 

• 

Acquisition of Personnel 

Supplies 

Subcategory 

Award 
Budgeting 
Contractor Capability 

Facility Upkeep 
Support Equipment 
Configuration Control 
Technical Data 
Security 
System Complexity 
Operators 
Operating Environment 

Cost 
Formal Training 
Mobilization 
Turnover of Personnel 
Flexibility 
Overseas Imbalance 

Responsibility 
Pipeline Flow 
Cost 

Figure 4- 

Relevant Decision Making Factors 
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Chapter 4- 

ccwcLusicars AHD MSCOMMENDATIONS 

Overview 

This chapter presents conclusions drawn from the 

findings in the data analysis along with corollary find- 

ings and associated conclusions collected throughout the 

research process. In addition to the conclusions, 

recommendations on two possible uses for the relevant 

factors identified and recommendations for future research 

efforts are included. The conclusions of this research 

are based solely upon the results of the data producing 

sample (Appendix D) and the assumptions presented in this 

chapter. The recommendations, while based upon the results 

of the research itself, were derived through the impres- 

sions of the researchers on areas they felt potential 

existed for future improvements and applications. The 

corollary findings and conclusions, while not derived 

through the basic research methodology, are based upon 

observations, responses, and impressions obtained by the 

researchers while conducting the open-end interviews and 

Tmm*»TWii»   onnfa/ifa  *H+:>»   f 1 i «rh-h   qirmtlotirp rmAT'n'fHnn«   «nd 
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maintenance. These findings are based upon the 

researcher's perceptions of the current feelings about 

contract support of simulator maintenance. 

Summary of Assumptions 

1. Adequate data were gathered in open-end 

interviews to determine the relevant factors of consid- 

eration for the contract maintenance decision for flight 

simulators. 

2. The data gathered through the literature 

search and open-end interviews generally reflect the 

views of the Air Force maintenance and management person- 

nel sampled on relevant factors to be considered in 

addressing contract maintenance of flight simulators. 

3. Factors other than cost are relevant con- 

siderations in determining whether or not to contract 

for maintenance. 

4. The samples taken were adequate to determine 

the relevant factors of consideration for contract 

maintenance. 

. 

• 

Summary of Limitations 

1.  The Interview sampling plan was limited by 

time constraints and limited funds for travel. 
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2. The problems with the interpretive ability of 

the researchers affected the reliability of the open-end 

interview analysis. 

3. With extremely limited Mr Force experience 

in contract maintenance of flight simulators, the current 

views of Air Force personnel on relevant factors are 

highly opinionated without the backing of operational 

experience. 

4. Findings of the research cannot be generalised 

outside the sample of Air Force flight simulator mainte- 

nance and management personnel used for the research. 

5. As a consequence of the researchers TDT time 

constraints at each base, the responses to the open-end 

interview question were restricted in the time available 

to answer the question. 

Conclusions 

The objective of this research effort was to 

identify relevant factors for Air Force managers to 

consider when addressing the issue of whether to contract 

for maintenance or retain an organic maintenance capa- 

bility at the organizational and intermediate level on 

Air Force flight simulators. The identification of 

relevant factors was achieved through the use of 
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semantic cuutent analysis. The use of these factors which 

can he considered as "cost drivers" should assist mainte- 

nance managers at all levels in making a realistic assess- 

ment of the contract maintenance question and enabling 

tradeoffs to he made between decision variables until an 

acceptable solution is reached. The factors that have 

been identified are the result of only 54 open-end inter- 

views and should not be generalized to the Air Force as 

a whole. Additionally, these factors should not be con- 

strued as the only factors that need to be considered 

when faced with the contract maintenance decision. Since 

no relative weight scheme was developed, only conjecture 

can be applied as to which is the "most important" or 

which is the "least." Figure 5» Comparison of Current 

OMB Exceptions with Identified Factors, does provide a 

means of assessing the relative importance of the identi- 

fied decision malring factors as perceived strictly through 

a look at the frequencies. The 0MB Circular A-76 excep- 

tions do not carry any weighting as to their relative 

importance. Additionally, these exceptions are broad in 

scope and deal with contract maintenance on a grand 

scale oc eppeced to the Hpecifici+y "f the identified 

decision making factors, while there is overlapping 
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OMB Circular A»76 Exceptions; 

(1) Procurement of a product or service f roa a 
conmercial source would disrupt or delay an agency's 
program. 

(2) The government must operate an industrial 
activity for purposes of combat support, for 
retraining of military personnel, or to maintain or 
strengthen mobilization readiness. 

(3) A satisfactory commercial source is not 
available and cannot be developed in time to provide 
a product or service when it is needed. 

(4) The product or service is available from 
another Federal agency. 

(5) Procurement of a product or service from a 
commercial source will result in a higher cost to 
the government [12]. 

Identified Eelevant Decision Making Factorst 

Factor         Eelat: Lve Frequency 
(1) Manpower 16.91 
(2) Simulator Operations 13.35 
W Contract Flexibility 11.87 
W Contract Cost 11.57 
p) Simulator Availability 11.28 
te) Skills 8.61 
M Supplies 7.42 
(8) Schedule Flexibility 7.12 
(9) Acquisition of Personnel 6.53 
(10) Contract 5.24 

I'iguxc y 

Comparison of Current OMB Exceptions 
With Identified Factors 
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between the exceptions and decision making factors, the 

latter are tailored more to the specific case of simu- 

lator maintenance and could possibly better handle prob- 

lems inherent in simulator maintenance operations. 

The importance of this research was in that a 

contribution was made to the body of knowledge. Rele- 

vant decision making factors are now available upon 

which managers can build some type of decision making 

apparatus to facilitate future decision making processes. 

Corollary Findings and Conclusions 

While conducting the open-end interviews, certain 

feelings were perceived during the discussions which 

were not reported but perhaps worthy of some future con- 

sideration. The personnel at the bases visited were for 

the most part extremely cooperative and willing to help. 

The ATD branch chiefs were extremely proud of their 

respective facilities and demonstrated a high degree of 

professionalism in taking as objective a view of the 

subject as possible. A point that should be recognized 

is that the maintenance personnel interviewed were Air 

Force "blue suiters." This coupled with the fact that 

they were participating in a research area which is 

80 



sensitive and could be perceived as having the potential 

of eliminating their career field, could have had a pro- 

found impact upon their responses. 

A definite awareness was perceived among senior 

non-commissioned officers (NCO) interviewed on matters 

relating to simulation. They were clearly attuned to the 

contemporary issues facing the AID branches at the unit 

level. A definite interest existed concerning the Air 

Force programs to modernize flight simulation systems and 

in advanced simulation techniques in general. 

As the NCOs were up-to-date on contemporary issues, 

the contract maintenance question was no exception, while 

no valence (positive or negative) was assigned to the 

factors through the coding schematic, the interview 

responses for the majority of personnel appeared to 

reflect a negative view toward contractual services. 

This can partially be attributed to the fear of possible 

elimination of their career field and an infringement 

into their "unique" area of expertise. In support of 

this contention, the researchers perceived a strong 

feeling of professionalism and pride to exist among the 

~**Jl 1 1| til» I .. t Jilll 

While this research did not address which method 

(contract or organic) was most advantageous, a perceived 

81 
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general impression exists which favored organic maintenance. 

The issue of using contract maintenance generated some 

negative comments during the research effort and some 

personnel were reluctant to discuss the issue, especially 

from a justification of organic maintenance standpoint. 

Some advocated having the burden of justification placed 

on the contractor to show how the contractor can do the 

job superior to the "blue suiter.11 Additionally, some 

resistance was found with senior Air Force managers due 

to the highly emotional nature of the subject and the 

fear of resulting adverse reactions. Also, during the 

data collection phase, several instances occurred when 

individuals approached on the subject, were quick to 

highlight failures from previous contract maintenance 

attempts, ignoring any known successful contract mainte- 

nance efforts. These are just a few examples of apparent 

sentiments that exist. With such strong sentiments 

existing, it will be difficult for the Air Force to 

objectively decide on which method will minimize cost and 

maximize effectiveness. 

Aside from the areas of pride, professionalism, 

ana negatism toward contract mainleiieuioo, diäOuäüioü 

with maintenance personnel also indicated that the issue 
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of contract maintenance on flight simulators has come up 

in a cyclic fashion. Along this line perhaps the Air 

Force needs to make a decision once and for all on what 

the maintenance concept should he. This option, however, 

is not in consonance with the current Air Force manage- 

ment policy of deciding on a case-by-case basis as to 

what the maintenance concept will be (37). 

Recommendations 

While the object of this research was to identify 

relevant decision making factors there is more that can 

be done in facilitating the decision making process. 

The development of these factors was only the first step 

toward resolving a manager's dilemma as to the proper 

decision to make. The factors as they stand alone do not 

provide the functional tool necessary to meet a manager's 

needs. It will be necessary for decision makers to take 

these factors and develop some type of decision making 

apparatus. There are many ways in which these factors 

could be utilized, however, the rasearchers feel that 

there are two strong possibilities that stand out among 

others. The first possibility is that a "decision tree" 

could possibly be developed similar to the AFLC "decision 

rv 
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decision aade 

either favor an organic 

decision favors 

risk of ptsing 

r«H 

In evaluating the riak öf a contractor nose 

cpme into pi 

ract^llextb^lity,* ^Simulator (^»erationa j« *Bche*»le 

ity," and "Simulator availa|*U)ity."   She basis   ** 

or'low.*   If the risk ojr using* contract maintenance Is 

"high, * the decision maker be 

aspects, justifying 

the risk of using o< 

siderations for using 

should be pursued. 

Aseuaing the*outc9SÄ,^Wi the risk; evaluation, was 
,• • ... JMS*«.—I   «^i jndj>i&!$     W-~**~^**-~~|     Äf^P 
•»high,» thejnext step in tl^ »icisidn process 

it if current or projected organic capability!to 

capability ««aid 

tenancehjgrcta^1***"^ 
*i< • ? 



":~T*~7~*3-':,v ^^T"^^'r UHUfl 

wtttm*»m#9mi*smm «* ^fcessnt or p^$ee*Ä:-3e%s3^&i*/Wü 

cajwbiAit**^ *•«*«» ^t* re^dis^^ "««# 

then <»<<iMMit|^%g-^»>lhiw«i* la ^tti^'tiMitqtt^itiL^^^g 

prl«t« «aossftio« ^iMBHonof^HB öixfcülar JWftf^f^iW***1*" 

utilisfls* ^|^1I§^ 

JustiÄÄ tMfe •*** Ittttiitlw outcome wwad be to «aintain 

#*»*asm'tt* decision^^ «deer should determine if        - 

i^*S*nb*lity eaiste and is available.    «Oon-      '     ; 

tx»c«^'Ö^bÄftär,'' *löqu±öition of Pfertonnel,» and        vi'; 

"Skill«» are So*» m «to »levant factors Which lend the»-:'l j 

•elras «^MfifttSne; the oneStion of ««mercial capability. 

The bast* «fceimlnation* *ill be either ^^," <«*««rbi&i   "' 

capaW&ity»'**£***? or "nö," it do*Vlio%:'eMijt.<  If cd«- ^ePi 

aercial capability does not exist, then the decision .^**** 

should ******* ** organicmaintenance. i'VJ *\i 3lHyt U   '       J -" 

<tte^ J^ssrtiülal os^psmity has been determined W ai 

exist theinsi *Ta3»*tian of f,Öie ''Ümäk&to^W&BLl&'So *ohm 

sM*y4»$$!ti^ ^ " »***<* 

factors 'ster<«#^l1ilbiii^ f«^«*rt^ 
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the decision should revert to organic maiatenaiiae.    : _,     .' <,,{* 

^sjfe^'<^^^<-^ ^sj^e^w!*it«^^^ each 
Sst&tenapce option, several categories appear appropriate %&,; 

*±$b *öfl|^p|ct $oj|$f| h*tinfc t^^oj^iB^^eiqi!?.iji?'p&t^^moo 

The determination here i&. oj^|i&^,,i#nt^^^ 

'thcjgH» eoonopioal. t-'&*;^ JflMM» 4^'ifelflll. • mil "i 

#eopfflrira.ly fjyt. the organic option cannot p$&|&>£to #«&»£ 
«ait^st ifs^JPsasnts, tgg^j^jMtg^ ®m 

as if 4j^*ggto^,j^^ 

isc:MU.£?.i> ödt $#£••* flT<8ää "Sl^-'öi.1 ^X£X<;JSH.pU>   |^l4J®*8tf 

After the decision to use contw^ j»a4At«sÄO« fcxaödai 
is «•*%,,*» evmluaUoii of the su»o^ syste^rj^ul4 >e 

****** tW* IflffijjJWlifo^ ?f&f%r*3 *«*• 

VS 

•••BMiHiBtei:: „•,.• .:.:-..,,i?ÄttiEi2tiEfc^''-'- 



:^/iSä^&h^l^i^^^'f^^^i^^iL^k^.aä^^^^^äl^M Ai^asWaasTiVirf*aws«¥'«afca ' • Aä^ia'      v^^^^Ar^^ 

be linNii ia»«hoo« provide tue w##§.iÄ*« 

«toi nnrerto this question on I»m#ff^Ö8t will 

determine if the decision will be to o^&ag^t for mints« 

nance «ad supplies < or d«*fc 4to-«»ljMMlinWirw--;> 

AS shown in this simpiixiexi «CDetmpxe, tola may oe 

a viable method in which the relevant decision making 

factors could further be developed into a usable manage- 

msmt tool-    - • ^.äq&rß   J-joqqu'^ 

another method of possibly utilising the decision 

making factors could be in further definitizing the areas 

to be addressed within the fire specific exceptions to 

til» basic CUB policy on utilization of the private sector« 

In this method, only those factor»i'mntt relevant subcate- 

''izm^^ssiiowlo to the »pe*ific excepti«m to 

OBB ptmsiist^-^iWouAd be amalysed.     af« ^«^^«tfaoo 

: A possible. classification Of ^de^iSlom^aWH»^^^. 

factor» wifcmiau each of the xivo exception» «*« shown below. 
e&Jtanq oi S-.J; » ß    i^*;. .o^ia ' «i  i -nsjro tea* e^ös-lavs 

«Uli» the factor« ohoeen for each exception are ©pen to 

ia*»«pr»t«tioa, this is based on the opinion» «T the 

aathora a^ reclaaaifioatAon^mmy bnarttt Tttitslmaf y by the 

rasponaibl« manager in the decision makingsp*e»»ss, 

m ee 



•'v***.. «M|TW        "V"" 

:^^S»ß1^ÄlrtiÖ^t>Ä  •••Oö •••••.'I''" v. .:vid"£t 

aolaxa**; <m^.. ^ülsiXx ;.   y.o     -CM  V      .     *« -; 

it 
;*• CdiplsxLty 

ac«x» a*ftr „Äpuk&u'-.'it'ft <a .I"1 &:i«*?'j ••'••*! sei^^.- 
»UtulmtorAvailability 

or» &ao4A:r»cxa  '>. few JJaw&atiyä* *tf o3 

Lbility 

activity for purposes of 
idusd a&l unft$~t«tcaiaiAfc &Ü9 

to maintain or strangthan 

toutf?£rii«i4Wftw s?otfa#t 
in time to provida 

fttttfctfd1 at' aid      ;   i**3«<yr*$ai 

i1$i$$i.'>; 

£$ '.?i t^;i# .^i: M ^agaitsa 



•WiMI^^WMI 

MHiot la availabla: tvem 

it ox the product or service from a 

Contract Cost 

Simulator Availability 

«*-••-- — >er ' • .,•     .••.*.-•.•••• .; 

£<?*$SSfJ !*©^ ;.&#! t(i®^0%<l 
ÖOSt 

"•»«'Si 

eid«1.1$ialMWPlolfiWililMte rataXuaxa Sxnh'pin. s«fö «$'<*$ 

*M&m$;® •gliÄM^^Si^^Älb^^|«^|y,l? is&fjksawj Marco 'al***'! 

In this classification^ shewOd&ÄS «»feed that 3  $*& 

decision aafrinc factors ware not lifted under eamgtions . 

b and d.   Th^swaa 4»a tw two reesoa#t:töM^atrTa»«ptt«xjs^is 

* waA;^M^I»i^i4:cto.!ap»ijr :'*o;de»ot claveii«wdifeÄiaiiiafe^«a^*j;Ä 

•aecepticm d contained no factors sine* *fe\<MgLfeji*ifta^i ^ • ,'$s 

othar Jedaral, aüp^t as and this »search only daalt with 

air «area jgRppfeP naiintanimoe voraus contract maintenance. 

attasntjaji to -^giftS^^ 

^^^^v^^ ^^r^^^P ^^Mta* .^^^r,«W^^^^^p**'  JWl^^^affa'•"'•^•a^^   ^^^^^^^^^^"^^^^^^   ^^^w^^^a^mm*^*  'mww^aiai^p   ^^^ 
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m (.jif«.i;ip«ip,«*7«ii». •"^-T-^-rPTwcr-Tr^-T—^T- 

«mt»  llMSMllllSfl  OBBf'&a fittSMfr ffigite th» on 

t» C» Circular A-?6.    Ttoder this exception certain 

(irtniil factor« were felt to have rele- 

Ooder the "Contract• general category, items ouch 
£&M «a the awarding of the contract, possible funding prob- 

lems, and the capability of the prospective contractors 

to do the required simulator maintenance at acceptable 

levels could possibly disrupt or materially delay simula- 

tor operations.    If justification could be found within 

these specifics, then the program could possibly be justi- 

fied t*-v* oomducted organically. 

ait   Maög^rltÜ the "Contract" general category, the 

area «f *Oo*tract Jlextbility« should possibly be N« J 

addressed«:   Ooion activities, strikes and problems rela- 

ting ta the coatrol of the contractor could all be causes 

of disruptions and/or delajB. - *©'-  '   imr-&r*: 

: • ax£Att^K^^BBsa;of ««kill«* should possibly be 

«nsssrtsrtssjli (iilnsii Ji rthsn <r«ir*^g • n f ^g "ftun jflfWffliii~""''"""**' "iJ A 

approach-itsM** decision.    Here, definite problems in dis- 

rusticna sad dsOajrm «wld be encountered in the q&^£b*»*** 

due be a eotstasacto^mot renewing a- contiAJBotiP£f'&fctIgM^I^ 

' >r giran up it« organi« 



the overall simulator program would be hampered until 

roch a capability could again be achieved, which could 
*w* 

take an 
':.y 

ve amount of time. In addition' to the 

&#£* -m 

loss' of skills, ah additional disruption could'possibly 

be causedby'"the overall loss of system knowledge due 

to- C03E^rsW'iiSo^% • "" '"."•." 

The next area to be addressed, "Simulator 

Operations," contains two specific'' areas that '''should' * 

po»tiiyfetSe analyzed. The first, ^Support iiuipment," 

should possibly be considered in relation to possible 

delays or diiruptions caused by improper provisioning 

and^o 

?«?> 

$M%? 

-Mmms. d* of support and test equipment.    Along 

wltn°TOi^^,,Q3rOTe1a CompleMty*1 could possibly cause prob- 

lems if it is beyoM the maintenance capability of either 

the Air Jbrce or the contractor. 

An analysis mhmi^j^majgj^ 

of "Simulator Schedule .Flexibility.n    In. this area nrob- 

laws might erupt as far as the contract©*^i^sidina *«**»£*? 

There may be times when a last minute change in require-CJU -« 

ments wwtld flg£t$fca, acme fi^cifeility, in sohedwling o^bij^xaqpoa 

^^^^^^^^TwSB^Ry^^Bf^^^W» ?^^ffu?*^^,^O^r :"^v-:" f^SS^a^'W^ jf^r*^^^.'   *^^^£^Jr^r* **^f*^a*at .:     ..a»^m»^r-*e^mpwis»*^mpp*- 

such as ***>**• could diexunt trim jyip Itorce' s nroftram if 

the contractor could not or would not respond. 
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irt. Ml" 7  

Another area which could he of extreme importance 

required availability then hy definition there woul I he 
^T'-      iM oi -&r;v1 IJMV »fen •   ..-: ^u-:. 

die 
ft» 
ions to the Air Porce simulator training program. 

r bim '••' • 
This could have far reaching effects in the areas of 

cost« aircrew proficiency, and aircraft scheduling. 
'.„,   '.•:••:' " ••••  "jtO'M* ' OQ    0-. 

A final area that night he addressed under this 

first exception is «bat of "Supplies." Within "Supplies" 

there are two specific areas that may need to he analyzed, 

"Responsibility" and "Pipeline Plow." ©lese areas address 
»i.«.«W*M IX' 

Probleme which,would result in relation to who provides 
J3 

Jv"" ••'"'''- --*  . ~ -^f . ^   — <<•-• ,)'" 

the necessary spares and can the supply system respond in 

a satisfactory manner. These areas could have a profound 

affect on simulator availahility which, in turn, could 

laid to disruptions. 

BsconwattaationS for Further Research 

^^MMtii p^JÜteTl out* thVattempt a#-ieveloping 

relevant decision malting factors is only the first step 

at solving the dilemma of which decision should be made, 

future researoh efforts would be fruitful in the area of 

expanding upon this study and developing a weighting of 

the Äötowi and development of a possible "decision tree" 

modal. Cbtf» tltis is accomplished, 



proposed model would leave decision makers with a valuable 

management tool in arriving at the "best" decision. 

Additionally, benefits could be gained through an analysis 

of the cost data collection system implemented by the Air 

Staff, Research as to the adequacy of the system along wit' 

possible cost analysis of various maintenance options 

could be of great value to managers faced with the contract 

maintenance decision. 

Concluding Comment 

This research effort began when the August 1976 

revision of 0MB Circular A-?6 was impacting upon all 

government activities. These changes in personnel cost 

factors were an integral part of the justification for 

this research effort. A reversal to this trend appears 

to be in the making with a new revision to 0MB Circular 

A-76« Eh© personnel cost factors have been lowered from 

24.7 percent to 14.1 percent (14:1). This might be 

indicative of a reversal in the emphasis on contracting 

out and a stronger role in maintaining an organic capa- 

bility. 
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AFJAXDJL1 A 

1 

Abtamrimtion Proper Momenclature 

. • • Aircrew Training Device ! 

. . • Chief of Staff united States Air 
Force 

, • • Deputy Commander for Maintenance 
• 

, . • Department of Defense 

, ."".' Fiscal Tear 

, • • General Accounting Office 

. . • Headquarters 

• 
, . . Military Airlift Command 

, . * Office of Mftnfligffw*r>t «mfl IMIg** 

. • • Strategic Air Command 

, • • Simulator Advisory Group 

. • • Simulator System Program Office 

, • • Tactical Air Command 

, . . united States Air force 
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"It»s our habits that take us where we were yesterday, and 

it's our attitudes that keep us there." 
• -' i 

Confucius 

• ,,     •        .'...-. ••. 

1. As the Air Force moves towards an era of 
significant increase in use of flight simulators for 
aircrew training, modification of existing policies 
and procedures should be considered. Nach is already 
underway, like moving support responsibility in the 
operational commands from operations to maintenance 
and the detailed re-examination of whether or not 
present training programs are making maximum prac- 
tical use of existing simulators. Acquisition 
techniques are being explored in search of better 
approaches for obtaining schedule and performance 
objectives at reduced costs. Faced with a lack of 
objective data to provide guidance on the relative 
training utility of various simulator features being 
requested (e.g., motion, wide-field-of-view visual 
systems, adaptive training features, etc.), ASD, the 
using commands, and the Air Force Human Resources 
Laboratory are working to make the best possible - 
use of the information available now, and are pacing 
simulator investment programs carefully to provide 
for needed program adjustments as the work continues. 
An additional area that deserves major consideration 
is the type of support posture. Shis area inter- 
relates very significantly with acquisition planning 
and, therefore, is driven by the need to arrive at 
certain decisions in order to structure the most 
useful contracts. 

2. An examination of experience to date indicates 
that simulator support is highly manpower intensive. 
Some data shows support contracts with a ratio of 
6:1 to 7:1 of personnel to material costs. There 
seems to be general agreement that these ratios are 
representative. This indicates that, to make major 
inroads into support costs, approaches that have a 
potential for reducing the maintenance «hairing are 
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I I 

required. Belated Is the fa** that annually the 
Congress has imposed Manpower reductions on the 
DOD. Therefore, support planning needs to consider 
mot only coat ha* techniques to accommodate to the 
changing environment of the future. 

\ ägybzr£} j      m a'*i 
3. Probably a «ore critical goal for finding 

the heat support posture than reducing support 
costs in insuring high availability-for-training 
rate».    Only if the uaing en—andn can depend upon 
aborting very few training periods should they. r 
agree to substituting simulator training for large 
amounts of flydtag hours. 

4. tbm Matorioal approach to reduced support 
coats and high ia-coasiisaion rates has- been to try to 
specify v^xj hagh. amanrtrtns between-fal4are (HEBE) 
rates and va^r low aman-time-to-repair CBMB). 
•m^^^^ w«M^    ^F^-*    *4HaaMaawBv. :«^wai^aw,^.^m^^w\aiBÄ"^»    ^^^^^^a^^^^^a^w*a^#•**    MAB    •ä**W,*ä 

to long aeries of negotiations on the "ground rules" 
with Government and contractor as antagonists. Two 
interrelated circumstances have made this a less than 
satisfactory situation: (1) The contractor has been 
motivated to achieve only the minimum level of per- 
foraanoe naoeaamsy to comply with the contract?   •- 
(2) The Government*s ability to determine and specify 
the moat coat-affective levels of MTHP and MPTH ia w 

L, at best, further, often very expensive 
equipment has been foisted onto the Air force 

Lad mainly by the Government «•imposed IfCTR. 

5» *or combat: weapon Systeme, there is probably 
little alternative to the historical approach of 
bluc-euit maintenance and the Air Jorce must con- 
tinually try to learn how to do better. Occasion- 
ally , innovative concepts come along, such ma 
reliability improvement warranties, that look    air 
attractive and, even after the initial glamour has 

off f do provide a meaningful degra* of inprove- 
31 

6. Simulators are different, however. Shay 
certainly are mat used to fiaht and onlr rarely 
""•"P*^*  ,'.e*^   '•r^p^^P***^'^*'   ^•sav^ *^r*   j^» w maps vpa^am*»»,   ^^QHI^rAV   ^amnaamsar-^. ^paa» ., 

•"•^a    ^P'^ a     .•^paj^'im     ^a^^W^W^^*   *^^w w     •^•w    «u*    ia^a ^*    ^»•^•••^^••••^^    ^aa«w^ 
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are or 
äOI 

lor other than «blue-suit« 
oonsiilerettion«, along with the 

slflwJüläbljQCX ffft* potentially **iijiml 
oecwtoity «*;ejraril-vniiniteer force, 
fop consideration of the-increased' 
stability that should be available 
eervise or oomtreetor 

e 

• "bint «nit* simulator maintenance Iff til» frofwl- 
bUity Itot the individuals could be sufficiently 
cross-trained to be immediately available for the 
wartime surge capabilityneeded la the tactical 
and airlift forces. ) The Air JOrce is moving to 
contract and/or civil service maintenance in A 
number of areas. Command and control systems, 
the C-9 aircraft, and Air Training Coemaod aircraft 
are current examples. The B&.135 and Advanced 
Tanker Cargo Aircraft are purportedly being actively 
considered as «ell. The non-combat nature and 
complexity of simulators certainly make them 
equally or more attractive candidates, further, 
independent of the cost-effectiveness or stability 
considerations, the Congressional reductions 
referenced earlier could force saving the blue- 
suitportions for fighting jobs and contract for 
«uoh of the rest--'•• 

ü^J: 
COmittcd in source document] 

jj.fi 
7. 
a> The reason for this lengthy discussion is 

to prepare for the introduction of en acquisition 
technique that Will help in getting beter avail- 
ability and supportability in simulators while 

establishing a sound posture for 
organic or contract maintenance. #*«». 

some siifAifioant 
ad budgeting j 

am «all as logistic support practices. The tech- 
nique consists of obtaining fixed-price proposals 
for maintenance of the simulators simultaneously 
with the competitive proposals for simulator pro- 

would be options to the Government. 
it cm availability or the «* 

simuimmor for treJt&in* with a rather severe rJfc,w' 
for lost training periods. ^ requiring the   .._ 
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s=s 

&&••:>%&% 

att: 
petit 

••-it: ÖMSJ, *» 

l«*»a 

*or a • 

baaed on their experience* or 
j. f' 

If continued contract juilnttnartführ look* 
data can be procured to obtain it com- 

»5 
;r'i.«^rtiA epaans and support equipment kit can be 

provided IBQT the fevesnmmt initially that the 
oentraetor eaa uje but must keep replenished; or 

d.    lull Government logistic snpport can be 
combined with contractor maintenance; en, etc;,    r 
_0%irXMg;J% 10 ^5eföv>/-. :T:-V>1S-:; •-••   '•;?-.;   &    5 •• • " -^ 

10.    the kex ie that whioherer alternative la 
seleoted, the oontrector will be motivated during 
design and production to the Air Force»« objectives— 
not fast minimum compliance with reliability and 
maintainability specifications,    in the final   . 
analysis, it is his inventiveness and ingenuity that 
are being prooure^jsa*, theaefora. keeping then with 
our objectives in the day-to-day denlgtt.trade-off 
decisions is important.    , j; ,ri-ft 

. . 

lag, 

t>MiW  ;.pfi •^ 

L<3 problem i» implementing this con- 
00v alaatiina. mrogjoauaing. budaat- 

•.w^me* ^si^v^^saauaans^p pawns'    n*^p   ^a*^sjp*v    %#j#^smai   UAMV^LA 

of action when the 

budgets, but man- 
hthese 
ainly they •••• 
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enthorisatioaS. 

'^Jug&SiH 
not 

dollars 
really 

.•red in a. In o art 11  context. 

4KATV    S^w^^SJr^^e»     M^^^^MAVV *"V  * •^W^^SJ^P 

> logistic« aspects is needed 
of option« oen be stxue~ 

source «election on the »isjulators. 
nicture of now to handle the budaetin* 
end using cosaands «nd between user 
«empower authorisations also needs 
It is is^ortent to get on with these 

or else give up whet could be a very sig- 
ricsnt tool in acquisition of better «isolators 

Lth improved utility and reduced ownership costs 

o .xsfflWS 
mi 
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12 ]ri7ja€ Training Wing 

Bandolph AFB TX 

^7 TaotiCÄl yi«hter Wia8 

Moody AJB GA 

7 Boabardaent Wing 
(SiC) 
Oarswell AJB XX. 

35* Tactical lighter Wing 
(IAC) 
Myrtle Beach APB 8C 

6*th Hying Training Wing 
4*5} 

e AJB TX 
.ty-. 

443 Military Airlift Wing 

Altua AJB OK 

436 Military Airlift Wing 
(mo) 

980 Boabardaant Win* 

Platti •burgh AJB IX 
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21 Mar 77 

21 Mar 77 

T-37/38 22 Mar 77 
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23 Mar 77 

15 Apr 77 

JB-111/K135        15 Apr 77 

Biylatory Adviaory Group 
Meeting » • • • • • • • 26 Apr 77 
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IPFEHDEE E 

In narrative form, please answer the following 

question. You can write as much as you like, preferably 

at least one page. 

what, in your opinion, should be relevant factors 
for the Air force to consider when addressing the ques- 
tion of whether or not to utilize contract maintenance 
for organisational and intermediate level maintenance of 
flight simulators? 

Please do not concern yourself with questions 

involving interim contract support associated with new 

simulator acquisition/deployment. 
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APPBPXX F 

1. Summary of Documenta Used: 

ft«  •'.' iJSttSläB.'..-»' •'.:*   *    •    •    •    •    •    •    •    •    •    •    •    •    •    •    •   11 

b. Minutes of Meetings 5 

c. Staff Summary Sheets/Command/Term 
of Interest and Briefing  4   ' 

d. Study/Ooncept Paper . .;'. . • . . . .... 2 

e. Air Force Messages . ..... . *• . . . . 2 

Total   ............. 24 

2. Specific Mating: 

. a. Letters 

(1) Contract Maintenance for Air Force Flight/ 
Aircrew Simulators, From Lieutenant General John W. 
Roberts, Commander, ATC to HQ USAF/LG, 23 January 1976. 

(2) Maintenance Options for Flight Simulators, 
From Brigadier General Benton K. Part in, Deputy for 
Systems, B$ ASD to AFDC/AQ, 11 June 1976. 

(3) Maintenance of Flight Simulators, From 
Major General George H. Sylvester, Vice Commander ASD 
to AFSC/GY, 1 JuJy 1976. 

*     - _ - 

(4) Support of F-15 Simulator at Langley, From 
Lieutenant General James T. Stewart, Commander ASD to 
Lieutenant General Sanford K. Moats, Vice Commander SAC, 
14 July 1976. 

(5) Support Concept for Simulators, From 
Lieutenant Colonel Charles O. Coogan, Deputy for Beadi- 
ness Development/AFALD to Simulator System Progrem 
0ffice/A8D, 13 August 1976. 

. •-        •.'.-.     •. • 
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(6) Maintenance of Flight Simulators, Fro» 
Major General Garry M. Killpack, Tie« Commander ATC 
to APSC/CV, 20 August 1976. 

s^i^Äfiraäja 
(?)   Maintenance of PirgTxt ffiaulatörs. 

Lieutenant General George Shades, Vice Coaaander 

SOLE 

(8) Maintenance of Flight Simulators. From 
Lieutenant General John F. Gonge, Vice Coaaander MAC 
to J^BO/Oy,. 30 August. 1976*   i • 

i -   (9) Maintenance of« flight Simulators, Proa '& 
Lieutenant General James M. Keck, Vice Commander SIC 
to Lieutenant General Bobert T. Marsh, Vice Commander •• 
AF8C, 15 September 1976. 
v . .'•••*".,•.'„.. « ;.»«•..' •- fjs~*~y}}- 

(10) Maintenance of Plight Simulators, Prom 
Lieutenant General Sanford K. Moats, Vice Coaaander 
ff&C to 1PSC/CV, 8 October 1976, 

•j «u 

(11) Maintenance of Plight Simulators, Prom 
Major General Bobert A. Bushworth, Vice Coaaander ASD 
to- APSC/CS, 3» J iTaabBA^ 1976. •     ' -*£& 
-    .-.    ,5^vPr naißÄ  B   ,.&!  Üe.£    #1    —   OxA   ..;>/:;.•..•;.::: ^   ,&föe#i 

b- M^ffnte8 rö.aftfWff1 

(1)   Minutes from Simulator Logistics Confer- 
ence, »aval Training louipacnt Center (IZEC), Orlando, 
Florida, 20-22 April 1976. 

(2)   Min»tea of Simulator Advisory Group, 
Aeronautical Systems Division, Vright-Pattersön AFB, 
Ohio, 30 July 1976. 

„V 

--'#'J' 
»f Air Force Acquisition Logistic« 

r Maintenance Concept Masting, 
, Ohio, 21 September 1<* " 

.^w?*^«?*»***$ i < 

of Siaulator Logistics Support 
'$Wright-Patterson AFB, Ohio, 

s* 



of Interest/ 

(1) Air Training Command, Item of Interest, 
MAJCOM Airorew Simulator Training Conference, Bandolph 
AIB, Texas, 11 December 1975. 

(2) Air Training Command, Staff . 
Contract Maintenance Flight/Aircrew Simulators, Bandolph 
AIB, Texas, 13 January 1976. 

(3) Air Training Command, Itea of Interest, 
Contraot Maintenance for AT Flight/Aircrew Simulators, 
Bandolph AFB, Tans, 15 March 1976. 

(4) Briefing, Trend Towards Civilian Maintenance, 
Simulator Advisory Group Meeting, Wright-Patterson AIB, 
Ohio, 20-22 July 1976. 

d. Studr and Concept Paper 

(1) Cost of Government Vs Contractor Maintenance 
of Training Devices, Ogden Air Logistics Center. Bill 
AIB, Utah, undated. Also referred to as the "Hill Study." 

(2) white Paper on Flight Simulator Support, 
Simulator Systems Program Office, Wright-Patterson AFB, 
Ohio, undated. 

e. 

(1) Logistics Support for Training Devices, 
From Directorate of Material Management, Hill AFB, 
Utah, to Simulator Systems Program Office, Wright- 
Patterson AFB, Ohio, 29 July 1976. 

(2) Maintenance Concepts for Simulators, From 
Directorate of Material Management, Hill AFB, Utah to 
HQ AFLC, 21 September 1976. 
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