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regolution and contrast ratio of the original scene. A warking definition of modulation
transfer is:

MT = Mp _
wy
M = Bmax - Brmin
Bmax + Bmin
where
MT = modulation transfer
Mj = modulation of image
M, = modulation of object
B = image or object luminance

What must still be determined is what values of MT are required for a given training
objective. :

In order to standardize the MT required for various training objectives and to standardize
cther combined parameters, studies involving optical, envirommental, and hwmnan factors
engineers must be performed. Frograms 2re underway at NTDBC to accomplish this goal.
This approach should result in better defined specifications which take account of optical
gystem limitations but provide the visual simulation characteristics necessary, for efficient
training.

PROFIT IMPROVEMENT THROUGH VALUE ENGINEERING

MR. J. 1. EAUFMAN e
Manager, Indusirial & Value Engineering, Florida Operations
Aercgpace Division, Honeywell, Inc.

Until about four vears age, when value engineering hecame a subject for contract negotia-
tion, the diiference hetween the general category of cost reduction and value engineering was
considered academic at best. The fact that VE probed areas requiring Customer approval '
was thought "interesting, ** but as far as its profit impact, it was congidered to be intuitively
related to the cost reductions achieved. However, product costs were being reduced and the
implied {if not measurable} impact on profit was encugh to satisfy induatrial requirements
and justify the continuance of value engineering as an organized discipline. )

Beezuse of the somewhat unique aspect of VE—that of questioning the intended functlion
of an item or system. with respect to its cost—interest on the paxt of the Department of De-
fense started to grow. As Government began to probe this activity, Industry answered with
2 multitude of '"before and after” examples, demonstrating how end-product costs can be
reduced through the use of VE. The DOD soon realized that changes were being requested
by Contractors which, when approved, measurably reduced the Contractor’'s cost to perform
their comtracts. 'The method most successiylly employed to gain approval for VE praposals
was referred to as '"no-cost ECPs" {engineering change proposals), whereby a Contraclor
would request permission to modify an jtem under coniract and indicate that the change would
not increase the cost of the contract. - ' ) '

As value engineering expanded, the DOD decided to benefit directly from its resulis by
requiring the identification of VE.change proposals (VECPs) and reducing the contraet price
by the amount of the gavings claimed. The eifect was a marked decline in organized VE, for
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in so doing, Government removed the incentive for investment in VE—profit improvement.

After a series of Gayvernment/Industry studies to maotivate, regulate, and determine the
most a2quitable method of rewarding contractors for their VE efforts, Defense Procurement
Circular Ne. 11 (DPC #11) was released in October 1964, This document, as an advance
to the ASPR {Sect. 1-1700) and followed by other DPCs, established the basic industrial
incentive program for successtully performing VE. Although the regulations are adminis-
tratively complex, they do represent a sound prineiple of equity which is based on a reward
share of the savings realized, proportionate with the investment rigk agsumed by the Con-
tractor in conducting a VE program. A Digest of the ¥alue Engineering Incentive Pravisions
follows:

POLICY

It 15 Department of Defense policy that value engineering technigques shall bea fully
ufilized by centractors. Major prime contractors are expected to encourage their sub-
contractors likewise to fully utilize VE technigques (1-1701),

Drovisions which encourage or reqguire value engineering shall be incorporated in
all contracts of sufficient size and durztion to offer reasonable likelihood for cost reduction
{1-1701),

When the application of VE techniques discloses potential changes in contracinal re-
quirements that woutld reduce overall ¢osts, contractors are encouraged to submit value
engineering change proposals {VECPs) (1-1702. 1}, Certain explanatory information must
accompany each VECP (1-1707. 2(b) and 1-1708. 1{b)). o

To motivate contractors te submit VECPs, the Government will share with the con-
tractor the savings resulting from accepted VECPs {1-1%702, 1}. 1If is Department of Defense
policy fo be generous in sharing value engineering savings so long as they are definite cost
reduction savings (1-1703. i{b)). v ' '

NEW FEATURES ADDED T0O PREVIOUS ASPR COVERAGE

Extends contractor sharing to VE savings realized in follow-on contracts (future
acquisition savings).

Extends confractor sharing to VE savings in operation, maintenance, logistic support,
and Government ¥urnished Property (collateral savings).

Encourages subconfracior VE programs and clarifies policy permitting prime eon-
tractor to count subcontractor's share of VE savings as part of cost to implement a VE
change,

VALURE ENGINEERING CONTRACT PROVISIONS
Value engineering contract provisions are of two kinds:

1. Value engineering incentives, which provide for the contractor io share in cost
reductions that ensue from change proposals he submits; and

2. Vvalue engineering program requirements, which obligate the contractor to main-
tain value engineering efforts in accordance with an agreed program, and provide for the
contractor to share in cosat reductions ensuing from change proposals he submits, {1-1701).
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TABLE 8

Specific Value Engineering Contract Provisions

for Accepting

VECPD
Data

VE Incentive
Clanse
_[ASPR 1-1707)

None reguired,

Major prime con-
tractors expected
to encourage their
subeontractors to
fully utilize VE
techniques.

Contractor shares
in VE savings.

None required.

Costs of normsal
VE effort are al-
lowzahble per ac-
cepted accounting
treatment (ASPR
Section XV.)

VE Programs
Requirement Clause
(ASPR 1-1708)

Level of required VE.
effort specified as a
line item in contract
Schedule. Specifica-
tion MIL-V-38352 sets
standards.

Hame as incentive
clause,

Conlractor shares in
VE savings.

Required 28 specified
in the contract sche-
dule,

Costs of performing the
Iine item are allowable
up to the amount speci-
fied in the contract.
Costs of concurrent
normal VB effort al-
lowable per accepted
aceounting treatment
(ASPR, Section XV).

Coniracting Officer. Contracting Qificer

Government nor-
mally obiains un-
limited rights to
data submitted
with VECP when

VECP is accepted.

Same as incentive
clause.,

TYPES OF VALUE ENGINEERING SHARING ARRANGEMENTS

(See 1-1708.2, 1-1703.3, 1-1703.4)

Remarks

Both ¢lauses contem-
plate contractor VE

effart,

Subcontracior's costs
of implementation and
share of VE savings

are recognized a5
part of prime con-~
tractor’s cost to
implement VECP.
None.

None,

None.

None.

None.

1. Contractor shares in reduction in cost to perform instant contract. _

2. Contraetor shares in collateral savings in Government's cast of oneratian,

maintenance logistic support, Government Furnished Property.
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3. Contracior shares in future acquisition savings, based on follow-on procuremernts

for one to three yvears after instant contract.

Methods of payiment of contractor’'s share:;

A. Iump-sum payment based on estimaled future requiremenis when these

requirements are firm,

b. "Royalty" payments hased on actual future procurement when requirements

are uncertain.

NOTE: The contracting officer must establish or negotiate the method of payment
of the contractor's share of future acquisition savings prior to signing the contract,

4, The three types can be uged gingly or in combination, as appropriate.

TABLE 9

Contractor's Share of Net VE Savings in Cost of Performance of Current

Contract by Type of Contract & VE Clause

VE Incentive VE Program
Clauze Requirements Clause
(ASPR 1-1707) {ASPR 1-1708)

FFP 75% Maximum/50% 25% Maximum,/25% Normal
FPE Normal (See 1-1703. (See 1-1T03. 5{c){2)).
5(b}(2)).

FPT  50% Maximum 25% Maximum
CITF (See 1-1703. 5(b){2)  (See 1-1703. 5(c)(2)).

CPFF VE Incentive Clause 10% Maxirmum/10%
is pot to be included Normal (See 1-1703.5
in CPFF (See 1-1%02, {c) (2)).
3(@)()).
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Remarks

A share of less than

50% may be appropriate
under the VE Incentive
Clause if the contract is
not awarded on the basis
of adequate price compe-
tition.

It may be appropriate to
establish & smaller share
for the prime contractor
on VECPs originating
with subcontraciors than
for those originating with
the prime contractor,
(See 1-1702, 5(=)).

If costs and savings can
be acceurately estimated:
if not, the share should
be in accordance with the
maximum overall cost
incentive pattern of the
contract.

None.
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CONTINUATION OF TABLE 5

VE Incentive
Clause
(ASPR -1-170T)

Bame as share in

gavings in cost of
performance of in-
stani contract

(See 1-1703. S(b)(3)}.

Significantly less

‘than share in savings _

in cost in performance
of instant contract.
(8ee 1-1703. 5(L){3)).

VE Pragram
 Requirement Clause
(ASPR 1-1708)

Same as share in
savings In cost of
performance of in-
stant contract (See
1-1708. 5{e)(3)).

Significantly less
than share in
gavings in cost of
performance of
instant contract

{See 1-1703. 5(c)(3}}.

20% - 40% 10% - 20%
20% - 40% % - 20%
Not applicable 5%
(See 1-1702. 3(a)i})-

TABLE 10

Remarks

PR 2

General: Contractor
ghares in future ac-
quisition savings

whether follow-on
contract is awarded

to him or to another
contractor..

This provision may
not be appropriate in
contracts involving
seversl years of pro-
duction of substanfial
gquantities, such as
multi-year procuie-
ments (See 1-1703. 2).

Other things being
equal, the longer the
sharing period, which

" may range from 1 to

3 years, the lower the
appropriate percentage
share {See 1-17083, 5(h)
(3)). (See 1-1703. 3(b)
for criteria used to
determine length of
sharing period.)

Provided costs and
savings can be accur-
ately estimated (See
1-1703. 5(c)(2}).

Coptractor's Share of Net VE Savings in Collateral Costs {Operation,

FFP, FPE,

Maintenance, Logisic cupport, GE D) ] ]
Same as VE Incentive Contractor shares in

10% of savings ac-
cruing during one
year's operational
use of the itein in-
corporating the VE
change {See 1-1703.5

(D).

Clause.
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CONTINUATION CF TABLE 10

VE Incentive VE Program
Clange Requirement Clause Cee-
(ASPR 1-1707) o (ASPR 1-1708) _ . Remarks
CPFF Not applicakle {See 10%, as in CPIF  Head of Procuring
1-1702. 3(=2)(i)). Acgtivity may omit this

provision where he deter-
mines there is no reason-
able potential for signif-

.= icant collateral savings

| {See 1-1703. 4).

The term "'reward” is not employed casually but uged literally to describe the financial
gains to the Contracior, As a reward, if iz not considered prolit at the time of performance
and, therefore, excluded from the profit limitations associated with many Government con-
tracts, However, in reporfing {o its stockholders, a company can show the results of an
investment in VE through iis P & L siaterment,

L L L

Ancther interesting facet of VE incentives is that by sharing the savings realized, VE is
the only incentive arrangement that enters into 2 form of "parinership’™ with the Customer.
Incentive contracis per se are not new or unique in recognizing outstanding aceomplishrnents
in qualily, mission performance, delivery, as well as cost. However, VE is the only in-
centive arrangement thal does nol carry direct "profit penalties"” for non-performance.

Considering the profit potential to Contraciors who seriously pursue VE, how successiul
ig this program? In FY 66, the DOD reported 50 million dollars saved through VE programs.
Although this ig an impressive aceomplishment, it is relatively small when considering that
the savings represent only , 2% {approx) of more than 20 billion dollars in defense contracts
reieased during that same period,

Many indusirial and Government officials agree that a virtually untapped source of profits
and cost reductions exists and that the VE incentive program should be an effe¢tive tool to
] uncover this muinal wealth. However, some problems exist, evident only to the performer,
which prevent the conversion of potential economie gains to suhstantial cost effectivenesss.

Although the ASPR provides for VE program requirement clauses which allow the Con-
tractor to charge directly to the contract for the adminisirative and study preparation
expenses, the "permissive' contractual arrangement, in association with FP-type contracts,
is by far the most often-used incentive approach. ihmder a permissive arrangement, the Con-
tractor must assume the risk of "investing’” in VE and hope that he can realize a favorable
return on that investment through the aceceptance and implemeniation of value proposals.

This investment refers to financial expenditures associated with the search for lower cost
alternafes, internal technical reviews, preliminary qualification tests, models and siudy
preparation. The proposal is then submitted and, assuming a positive response, reviewed

by the contract and project authorities, configuration review bhoards, ete,, with the Customert's
cost to implement determined, and charged against the proposal, The net savings remaining

] on the contracts affected are then shared with the Submittor, It s this share received by the
Contractor which determines whether the return was worth the investment, Should the res-
ponse be less than positive, the proposal effort must be absorbed by the Contractor since it

is considered a non-allowable, direct charge to the contract. To date, relatively few Con-
tractors have found a receptive environment for the submittal of VECPs.

T

T T T

. One element that is lacking is definitive Government procedures to be used by Customer
representatives in determining how YVECPs are to be administered and processed, Without
guch formal procedures coupled with the fact that it is not mandatory for a Contractor o -
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to perferm VE (except for program requirement clanses), it is no surprise that Government
representatives often attempt to avoid and even diseourage active VE performance.

The Contractor is nat entirely blameless in this situation. Many contract administrators,
lacking a detailed knowledge of VE incentives and reacting to a negative response from their
Government counterpart, will negotiate away the opportunity to actively pursue VE. Since
1t is rare to find a chiel enecutive fully conversant on the subject of VE incentives, the loss
of oppartunity is not fullv appreciated.

As of this daie, value engineering does offér Contractors the opportunity to improve
profits, not through related internal cost reduction activities, but by contractual agreement
and regulated incentives. However, until Industry determined to aggressively pursue value
enginesring and the Customer develops a receplive environment at the working level, profit
improvement throaugh VE will cort inue fo remain an "“opportunity,

MULTIMISSION (FIGHTER/ATTACK)
IMPACT ON FUTURE CREW TRAINING

MESSRS, 1. F. HICKEY AND V. . VADEN
The Boeing Company

Today's aircraft weapon systems are primarily designed with a sirong single-mission
capability supplementad by limited multimission capakility, It appears desirable, from a
cost/ effectiveness viewpoint, to develop a full muliimission airerafl weapeon sysiem. Sudies
are being performed to determine requirements for such a system concept, its cost, and
technical feasibility,

In support of these studies, Boeing, under Navy contract, is performing research con-
cerned with training, cockpit, and avionics aspects of single-and iwe-place multimigsion
fighter/atiack aircraft weapon systems. The crew uiilization program is being conducted in
two phases, Figure 96,

Thase I, completed, was a preliminary analysis and development study for two multi-
migsion aircraft concepts —a single-place and a two-place ajrcraft with full fighter/attack
capability, Shudy emphasis was on the coclpit, avicnies gubsystems, and flightcrew train-
mg.

Phase I, the flight simnlation test phase, consists of three paris. Part A, recently
completed, improved the Phase I concepts to a point where their use in a full mullimission
simulaiion test will provide required crew periormance data. Part B, in progress, will
provide test data on the single-place and two-place cockpit and avionics configurations
operating under IFR conditions, Part C, to be completed May 1968, will provide test data
on target acquisition under VFR conditions while performing realistic cockpit tasks.

This paper will present the results of the Phase II, Part A training analysis, and briefly
semmarize the simulator test programs and their feedback into an updated tyraining analysis.
The information is detailed in Boeing documents DE-60059-2, and -3, titled "Crew Utiliza-
tion—Multimission Fighter/Atfack Alrcraft, " dated March 1967,

The training analysis was performed to obtain projected estimates to’answer the following
questions:

Can flightcrews be trained for multimissions?
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