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ALUE ...
the emerging emphasis
In design

A study of present and future potentialities
of specialist services in design engineering—
reliability, value analysis, value engineering,
quality assurance and the like, based on inter-
views with and comments from some 80 men,
many of them engineering executives. Among
the questions answered here: What do these
services provide? How do they do it? At what
cost? Why? How do these services differ and
how do they interrelate? Why should I be inter-
ested? What can they do for me?

E J TANGERMAN, chief editor

THE RETURN TO VALUE

Ask an engineering executive today what worries him most and he’ll
say “Costs!” Ask the same question of a company executive or the
head of the family and you'll get the same answer; costs are everybody’s
headache.

Even in missiles, the current “cost-is-no-object” field, federal pres-
sures have resulted in what is called the area’s “fastest-growing industry
—unemployment.” Cost reduction has resulted in slashing of engineer-
ing staffs as well as production forces, for massed engineers (some doing
technician jobs) do not achieve efficiency; further, computers and other
aids to calculation and analysis have reduced requirements for men.

Increasing foreign competition, using our methods, will force a con-
tinued searching examination of costs. Some elaborate R & D setups
are being viewed with a critical eye, and some development is currently
being imported. But now the paradox . . .

Specialist departments are being organized for reliability, value and engi-
neering, expanded quality control, quality assurance and value research.
Today, most engineers face a rise in “over-the-shoulder” advisers, an in-
crease in organizational complication and costs—at the same time they



are asked to cut costs. They sce added confusion and claboration where

the obvious need is for streamlining and simplification; they see pre-emption

ot their responsibilities by other groups which often include non-engineering
personnel.

Why?

In some cases (too many, in fact), the pressure is for pure cost-cutting.
In the enlightened cases, the effort is to achieve value—to hold costs down
without sacrifice of quality—or morc properly, to balance cost and per-
formance, to attain the integrity that the customer now demands.

We have always had specialists within the engineering department, in
materials, stresses, kinematics, even though every engineer has basic training
in these ficlds. So we should expect specialists in reliability, value analysis,
quality control, value assurance—areas where most engineers have limited
training, if any. If one kind of specialist can improve the design and save
money in the long run, why not the other?

The problem is not sxmple Beyond the orgamzahonal difficulties, the irrita-
tion of “second-guessers” and “‘arm-chair admirals,” is the hard fact that these
relativelv new specialist services are paving their way. Value analysis in the
Navy is currently paying out at 16:1. Reliability has gotten a much higher
percentage of missiles off the launching pad. The armed services are so con-
vinced of the value of value enginecring that they offer their contractors 40%
of first-vear savings.

Bevond all that, the key to survival, of a nation or a company, is technological
innovation; and the pressure of cost reduction encourages innovation. But no
cost-cutter can ever pre-empt innovation—the basic function of the engineer.

" THREE QUESTIONS
We asked engineering emecutwes in 55 compames. -

1 . What changes are takmg place in orga,mzatzon and
responsibilities of engineering departments?

2 CWill E’ngmeemng have ’responszbzhty for qualzty con—
. trol,, 'relwbzlzty, and value engmee'rmg ‘

8. .What orgamzatw% is needed ?

ENGINEERING ORGANIZATION STILL IN TRANSITION

® The last decade has brought a bewildering Then, there were problems of dimensional
array of ‘“‘scientific” management concepts that drift and its causes, redesign to avoid inspection

apply directly or indirectly to Engineering. Cou- failures, and objective analysis of rejects that
pled with this has been a sharp increase in the pushed Quality Control in the direction of Engi-
amount of engineering in the product and faster neering.

development of new materials and processes. In similar fashion, a number of other develop-
Along with the tendency of big companies to ments have had an impact on Engineering. Un-
get bigger, these conditions are resulting in much der such names as value analysis, value engineer-

ing, quality assurance, cost reduction, reliability,
some have been championed by the military,
others have ranged from vogue to value. Last
Mav 16 we took a close look at Reliability,

To evaluate the importance of these continu-
ing trends on Engineering, we more recently
made both a mail and a person-call study among
chief engineers and vice-presidents of engineering.
We sampled both large and small companies,
coast to coast; a few in the military and missile
field but most in cost-sensitive industries—nearly

larger engineering departments, with more com-
plex functions and the necessity for new pro-
cedures in organization and cost control.

In Inspection, for example, the simple and
straightforward process of comparing product
with standard has changed radically. First, toler-
ances and dimensions became closer, so the in-
struments for inspection became more elaborate.
Next, high-production- machines were built to
hold a setting or adjustment for long periods ot
time, so simple parts were more uniform. This

led to statistical quality control with 100% in- 60 in all.
spection replaced by sampling. In the summaries that follow it is immediately



obvious that, in addition to differences created
by size and individual organizations, there are
also differences caused by type of product and
volume of production.

We asked three questions:

1. Iow are enginecring departments and their
responsibilities changing? Where are they going?

2. Will Engineering have responsibility for
reliability (R), Quality Control (QC), Value
Analysis (VA), Value Engineering (VE) and sim-
ilar specialty groups or programs?

3. If so, where will the responsibility be placed?
What organization is needed?

Answers to the first question were basically the
same we found two vears ago, reported in “Engi-
ncering Organization in Transition” (PE—May
11759, p 47). There is no single preferred or-
ganizational structure; the form is sccondary to
many other factors, such as the people, products,
policy and volume involved.

Within a company it often differs, product by
product, plant by plant, or division by division.
But the earlicr trend of separating engineering
cffort into R & D and Product Design department
is being modified by a further separation of prod-
uct design and production design.

Product design grows in emphasis

We find increasing emphasis on a 3-part divi-
sion such as Advanced Planning, Product Design,
and Test; or Research, Development and Design,
and Test; or Research, Development, and Design
(really Redesign). In still other cases, the sub
division is into Rescarch, Development, and
Product Engineering, the latter meaning engi-
ncering for production. Sometimes, it includes
functions previously considered as part of pro-
duction engineering, such as tooling and pro-
gramming; in other instances it includes all of
production enginecering. The objectives behind
such organizational changes usually are optimum
quality and cost.

What they tell us

Bchind it is an evident change in emphasis—a
shift which one engineer describes as from “prod-
uct oricntation” to “customer orientation”—a rc-
awakening of a spirit of integrity, a reacceptance
of the fact that the customer must be pleased
with his purchase if the seller’s long-term future
is to be assured. There is a growing recognition
of the importance of value.

Says another engineer, in a consumer-product
plant: “Organization is irrelevant unless techno-
logical and social progress serves the needs and
wants of the customer. Too often the tendency
is to solve everything by organization, losing sight
of the real objective, a satisfied and lasting cus-
tomer.”

In another instance, an over-grown ‘brain
factory” that delivered more in ideas than in
hardware, the products were excellently engi-
neered and ideas were outstanding. But the
engineering drive for perfection without regard
for cost made complete reorganization necessary
to imposc proper controls and save the company

“from financial trouble.

One large company formerly had an R & D
department to carry a development through the
prototype stage, with tested models, manufac-
turing drawings and parts lists ready to release
to Production. This has been re-oricnted by
establishing a plant-by-plant function called Prod-
uct Engincering which handles:

1. Final development of the product—produc-
tion design, tooling, methods of fabrication, as-
sembly processing. However, R & D is required
to make preliminary cost cstimates.

2. Product improvement, cven though this
involves function of the product or parts.

3. Cost reduction on existing products.

4. Tool design, production ecngineering and
process engincering.

In this setup, Quality Control remains in man-
ufacturing and reports to the plant manager, but
R & D has a department called Reliability Engi-
neering that includes a testing lab for service to
R & D and Product Engineering. It makes tests
on materials and components, conducts Under-
writers and government tests, R analysis and
statistics, and quality assurance tests (on an audit-
ing basis). A director of Quality, Products &
Services reports to the president; he has no test
labs or other physical setup; instead, he uses QC
organizations in plants and R in the engineering
dept to develop information, plus reports from
field and service organizations.

The general effect is to assign out functions
locally, with Engincering having responsibility for
technical coordination, interpretation, standards
and the like. Advanced design (or R & D) is cor-
porate so it can coordinate the work of Product
Engineering groups but is not responsible for
control of production. It thus is a logical place
for the R group.

An interest but contrasting opinion is pre-
sented by another engineer: “It is somewhat
analogous to our form of government, in which
we have a Congress (Engincering) to make the
laws but other agencics to implement and en-
force them. Some very desirable checks and bal-
ances are provided by having Purchasing, Manu-
facturing and Quality Control of an equal or-
ganizational stature with Engineering. These
other functional elements have a responsibility
to maintain and, through feedback, help improve
the parameters established by Engineering; but
the control and integration of these activities is
the function of Management, not Engineering.”

One company that makes portable tools has
reoriented into a 5-part engineering setup:




1. Engineering Research—really ““Cloud 9” con-
cepts, new ideas and products.

2. Advanced Design—three to four years ahead
on potentially marketable products.

3. Production Engineering—design for produc-
tion; includes human engineering.

4. Experimental Test Department—includes
field and customer tests.

5. Administration Group—also handles drawing
files, drafting section, library.

This company also has non-managerial pre-
mium jobs with titles like “layout engineer,” “test
engineer,” “senior design engineer,” correspond-
ing to General Electric’s system of “consultants”
—high-ranking engineers with recognition and
status, but no management responsibilities.

One engineer comments that he hadn’t
thought of the growing need for close coopera-
tion for what may be called Product Engineering
and Production Engineering and thinks he may
try a combination of the two.

A common relationship between Engineering,
Reliability and Quality Control is summed up
by a consultant on integrated design practices:

“The initial definition of the product which
the business intends to design and manufacture,
including the desired degree of perfection in terms
of function and reliability and so forth, should
come out of a product-planning process partici-
pated in by all the functions who will have a part
in carrying out the plan. With the product
requirements consistent with business goals such
as the profit-investment ratio and product leader-
ship, then Engineering and Manufacturing re-
sponsibilities for the new product are stated con-
cisely.

“Engineering is responsible and accountable
for designing a product which, if built in accord-
ance with this design, will meet the product
requirements. The design must be sufficiently
complete and specific that Engineering is ac-
countable if a product fails, urless it can show
that failure is attributable to manufacturing.

“To achieve the degree of reliability called for,
particularly in complex products or systems, a
Reliability Engineering group has responsibility
in one or more of these areas:

Engineering quality practices and standards—
particularly as to life and environmental capa-
bilities.

Engineering design reviews—to ensure use of
past experience and proven procedures.

Product design evaluation—to determine if the
product does meet requirements.

Mathematical techniques—for specifying, pre-
dicting and measuring product reliability.

“While these four areas are all normal responsi-
bilities of Engineering, the Quality Control
function may conduct the environmental and
life tests for Engineering to conserve scarce com-
petence or expensive facilities.

'HREE INSPECTION
FUNCTIONS RELATED
'0 RELIABILITY

Shop inspection. Largely directed to de-
ng conformity to prescribed methods, -
e accuracy of human efforts. S‘latisﬁénlz
g may be used ‘to reduce the amount
ection effort.

listical quality control. Analyzing and
ining the adequacy of facilities and
cc'_furing methods, with the idea that it
‘ eaper and quicker to do things right in
e first place’; also that process checks
Ybe provaded at various stages to en-
at successive steps are properly taken.
is a_'manufucfurmg angmeermg function.

uumy assurance. - Examination of re-
’ uffcctunng quality from the cus-
t of view. Involves check-mspec- .

on thcs basns, is also a prod-
jct-dusugn iunctmn, Establishment of reliabil-
goals is.an "advanced planning,” or
pmduci plunnmq," or “systems engineering”
’ Embodiment of these goals into
'i;ﬁs is obwomly a'design function, while
hon’of uttumment Jis'a quality-assur-
unr.hoh ;

“To control the quality of manufacture using
product design specifications as a standard, Manu-
facturing establishes a Quality Control program
for measuring, analyzing and controlling the
manufacturing work. This includes incoming
inspection and test plus selective testing in the
factory, although the personnel for routine test-
ing may be a part of the production organization.
Since the Quality Control organization becomes
familiar with the strong points and weaknesses
of the product, opinions of this group can be
valuable to product planning as well as to
Engineering.”

And there were a number of other comments
with shades of meaning different in some respect
from the ones we report here. But throughout,
the emphasis was quite general on greater atten-
tion to value—along with an increase in the
responsibility assigned to Engineering.



NEXT...VALUE RESEARCH

® Search for value and quality must begin in re-
search—with the initial concept for the product.
Here are the thoughts of R. ]J. McCrory and
Tom Trainer of Battelle Memorial Institute:

Value analysis is a process for finding the
lowest cost for a product. Value engineering
encompasses greater scope, to ensure the best
performance and reliability consistent with prod-
uct cost. “*Value research” is the next step—the
basic root of the value of a company’s products.

“Value research is a diligent and systematic
effort to discover facts and principles which will
make a product more esteemed, more desirable,
and more useful.” Consideration of value must
start well back in product conception and develop-
ment. Research has the basic long-range responsi-
bility for the value of a product.

Value research has three critical faceis: create
value in terms of function, performance, appear-
ance, reliability, size, maintainability, and operat-
ing cost; explore alternative means having in-
herently higher value; apply science and
technology to the development of product value.

Increased sales can no longer be stimulated to
a satisfactory level by simple reductions in price.
In the summer of 1960 refrigerator prices were
cut to almost 50% of their normal value—vet
sales continued slow. No longer, according
to a study at the University of Michigan, can a
merchant post a sale sign or place a few advertise-
ments to move his merchandise. The time is
fast approaching, and now exists in many indus-
tries, when the salesman must know the value of
his merchandise so he can describe it in detail
for the careful buyer. He must satisfy the cus-
tomer that he is getting considerably more than
price in his purchase.

You can no longer depend on the consumer to
direct your design efforts. As explained by
E. H. Land: “New products here at Polaroid are
never developed because of market research or

ENGINEERING ASSUMES

® The second of our three questions was:

“Is the Engineering Department likely even-
tually to have the overall responsibility for
reliability, including quality control, inspection
and testing, and value analysis as well as value
engineering?”’

A majority of engineering executives said “no”
for the over-all question but there were a surpris-
ing number of “yes” answers and many qualifica-
tions. There are obviously differences of defini-
tion and interpretation—which presented a major
problem in preparing this summary.

Basically, reliability as a quantitative concept
today is much more familiar, formal and ad-
vanced in companies having military contracts or

questionnaires to customers. Industry must have
insight into what are the deep needs of people
that they don’t know they have.” Value research
can provide the customer with the products which
will fulfill his needs, both seen and unseen.

Primary consideration is the value to the cus-
tomer, not the price to the customer. Major
aspects of value are performance, appearance,
reliability, size, maintainability, and, of course,
first cost and operating cost. Performance itself
includes several aspects of value: A product can
perform a function better, it can perform more
functions, or perform with fewer demands on the
operator. Thus, value research requires a wide
variety of technical decisions and compromises.

Secondary consideration of value research is the
need for a product. In most product fields, one
producer will reach a level of value beyond which
competitors find it difficult to establish an incre-
ment of value. In the field of small engines for
example, value analysis has resulted in a cost
which has captured a huge consumer market.
Value engineering has weighed the cost-reliabilify
compromises of cast-in iron liner, a chrome-plated
liner, or a bare aluminum cylinder wall. Value
research, however, should take a look at the over-
all objective of providing shaft power. Would an
engine employing the Stirling cycle (PE—April
11 ’60, p 17) have greater value and provide a
new stimulus to sales through safety, silence, and
potential low cost?

Third element of value research is to cram as
much value as possible into a given product by
sophisticated technology rather than by cut-and-
try methods of development. Demand for in-
creased reliability has led to need for better
understanding of the processes upon which the
operation of a product depends, better methods
of stress analysis, and use of mathematical reha-
bility criteria to predict and control customer
satisfaction and warranty costs.

NEW RESPONSIBILITIES

subcontracts, particularly those dealing with the
Air Force. In fact, MIL Spec 58-10 specifically
requires that the reliability function be separate.

Quality control, as a much older idea, is as-
sociated with Manufacturing, and tends to be
tied in with Reliability only in terms of inter-
change of data and cooperation. The Reliability
Group is most likely to be in or near Engineering.

Value Analysis is most often associated with
Purchasing, as a cost-reduction function applied to
the product after it is in production.

Value Engineering is often confused with VA,
but where the distinction is clearly made, VE is
considered part of Engineering, and has to do
with cost prevention. Another definition: VA is




a “second look™ for value improvement, primarily
cost-oriented; VE is cost assurance.

One authority goes so far as to sav that VE at
the design level may already be too late—that
true mluc must be a key consideration in the re-
scarch and development phase. So many char-
acteristics of the design become fixed in the
R & D phase that thcr VE and VA cfforts are
merely cost-cutting operations that injure quality
morce than thev save in cost.

Personalities and relative abilities of individuals
strongly affect any orgamzatlon diagram, as do
product compk\m precision and quantitics. But
the strongest factors are the amount of cngincer-
ing and the rate of advance in development of the
product. In products approaching stability or
maturity—when the new model shows little ad-
vance over the old—the emphasis is on produc-
tion and purchasing, hence VA and QC loom
large. Presumably, reliability level has been well
established during the development phase, so it
Is not a problem. A saving of a pennv a unit
can be a substantial, predictable sum.

Where the rate of advance is high, and the
product is costly and incorporates a great deal of
enginecring, R is stressed far more hczml}, this
is reflected in exccutive thinking and in the
organization diagram.

Differences in setup are reported at times as the
result of differences in product. In onc company,
for example, a heavy-product department has QC
and Inspection reporting to the chicf engincer; in
another department producing a similar but
lighter product, QC and Inspection report to the
works manager but take technical direction from
the chief engineer—the technical direction being
the stronger and more positive.

One company found it necessary to change its
approach in shifting from a self-used to an out-
side-sale product. Quantity for the self-use prod-
uct was small and QC had been “built in”—
tacitly recognized but not singled out. But when
the product was sold outside in larger quantities,
cost became much more important, so specialist
groups have been added.

" DEFINITIONS

One group: of department managers, after
several days of conference, agreed on these
basic definitions: = ‘

‘1. . 'Inspection iis the process of comparing

- the product with applicable requirements and
withholding discrepant material.

2 . . Quality Control is the function which
plans, implements, and finally determines
compliance with applicable criteria.

3.. Quality Assurance is the proper inte-
gration of all functions directed toward
uchnevemenf ofa qualny producf which meets
:ontracmal requlremems und ony other ap-
phcuble criteria; | :

4. Rehobvln vis’ the probabuhty of per-
forming sumfactordy a specuﬁed function
under gwen condmons for a specnﬁed period

:’Vulue Engmoermg Js' an objective

evaluation of all elements of a system for the
purpose of achxavmg the requrred reliability
at a minimum over-all cost.

7 . . Production Engmeermg .ts a major
element of value engineering,. pnman!y di-
rected toward op‘hmlzmg desugn “for manu-
facfurlng.v PR

Addihonal def‘mﬂons for items 2 and 6:

‘Quality’ ,Con_trol is an eﬁechve‘system for
coordinufinq'"'the quality - maintenance and

‘-quamy-impm\vemem efforts of the various
groups it "’aa: orgamzahon to enable produc- ‘
tion at’ ﬂ‘l mosr ecnnomu:at levels which

) ollowfo’ il éusfomer SUﬂSfOCﬂOn.—*‘ATMOHd
Fetgenbuum

VALUE ANALYSIS GROWS INTO VALUE ENGINEERING

Any design engineer will rcadily admit that
value analvsis is a good thing—in principle. But
his enthusiasm often is tempered by experiences
like these:

1. VA is often just an insurance program for
something that the competent engineer does
himself. He should have his own chance to
modify designs for cost reduction—and will do
it if given the chance.

2. The value analyst is second-guessing, which
“anyone” can do, without full knowlcdge of the
problem.

3. The value analyst may be the newest man in
the department—or the one who doesn’t fit in
anvwhere else—if the program 1is locally ad-
ministered, or a non-engineer with no training
with which to evaluate his ideas, if it is in an
outside group.

4. A high percentage of VA suggestions arc
impractical, some even foolish, yet each must be
checked through by Engincering, at cnormous
cost in time—and sometimes in dclay. The cost
of checking poor projects is often not asscssed
against the savings attained in successful ones.



5. VA is most useful in mass production, but is
of progressively less value as quantities are re-
duced and engineering content of the product is
increased.

6. Too often, VA becomes the symbol of
quality reduction rather than cost reduction.
The engineer feels that his design has been bas-
tardized to save money.

The need to keep costs under control has led
to some application of VA all through the design,
by design review boards, test groups, or some
other checking program within Engineering itselt.
Such a program, aimed at cost prevention rather
than cost reduction, is particularly worthwhile
where engineering content in the product is high
and quantity low, so that normal processes of VA
would be merely post-mortems.

Such a program is usually engineer-operated
and is called “value engineering” to distinguish it
from the Purchasing-supervised VA. A similar
program within Manufacturing is on occasion
called “value improvement,” so some companics
have VA, VE and VI, working in cooperation
but separately administered.

With increasing frequency, men of all-round
manufacturing experience and with some engineer-
ing experience arc put in value engineering. They
do excellent work, but the number of such men
is small and the places where they can be uscd
correspondingly great.  As in other specialized
services, the percentage of incompetents is high,
as is thc amount of smoke-screening. Sound
principles of value engineering have been cor-
rupted into a make-work, make-report technique
that defeats its own purposes. At best the value
engineer has a thankless job; he must have rcal
competence if he is to balance his many oppor-
tunities to make himself unpopular.

Growth of specialist groups

A developing problem in authority is raised by
several contributors. Responsibility for Reliability,
for example, “is passed from department to de-
partment until it rests with the originating
engineering department . . .Unfortunately, Engi-
neering s rarely endowed with the authority com-
mensurate with this responsibility. I believe that
acceptable products are usually achieved through
interdepartmental compromises and not through
direct action by those in authority . . . The differ-
ences of opinion which arise when the subject of
added authonty for the Engineering Department
is discussed need a thorough airing.”

Another engincer wryly reports that in his
company QC has been passed from Engineering
to general management to manufacturing manage-
ment— and has deteriorated at each step. Because
the responsibility for quality comes back to Engi-
neering, which specifies it in the first place, he
fecls that Engineering should decide whether
it has been attained.

FUNCTIONS of o
QUALITY CONTROL .

Quality Control, in the opinion of some ad-
vanced thinkers, should be divorced from
routine inspection and test. Inspection must
be an integral ‘part of the Manufacturing:
Dept, so Quality Control can become a pro-:
fessional group serving both Engineering and ’
Manufacturing. In this concept, Manufactur-
ing is completely responsible (and account-. .
able) for the quality of manufactured prod-
uct. Engineering is held entirely responsible
for the potential . reliability of the design; -
while Manufacturing is held completely re-
sponsible for the reliability inherent in the
product as delivered to the customer.

In this concep',‘ Quality Control has three
functions: .

Quality Engineering—sets up, with Engi-
neering, points of measurement and devises
methods of measurement. :

Quality Assurance—provides periodic but
non-cyclical auditing of all test and inspec-
tion as conducted by Manufacturing to en-
sure good practices and adequate inspection,

Quality Analysis—assesses the costs of
poor quality to motivate Manufacturing to do
a better job. ' :

Again and again, engineering executives re-
iterate that Reliabilitv is primarilv an engineering
function: “If reliability isn’t designed into a
product, it cannot be created bv production
departments.” Or again, “Say what vou will
responsibility for the design cannot be taken
from the designer; the Reliability Group can only
advise.”

Thus there are Reliability Panels to administer
and Reliability Coordinating Committees to de-
velop policy, but the Reliabilitv Group does the
work, and more often than not, it is in Engineer-
ing. And, more often than not, Quality Control
has the responsibility for maintaining reliability in
Production.

Says one engineer: “Clearly, the product-devel-
opment group should have the responsibility for
resolving questions of reliabilitv and performance
specifications as the focal point for the entire
company. The proper dividing line is probably
at the point of specifications for performance,
although in the more complex product areas it
may be drawn at the point of process specifica-
tion. Production of a product to meet these
specifications is not a proper engineering function.”

One large aircraft company has a production
design group attached to the chief designer’s




ofice. This group is concerned with QC and
VE as well as producibility. Their first question
is always, “How producible is the design?” VA
is done by tooling people in Industrial Engineer-
ing—an unusual placement.

Several aircraft companies are concerned about
the growing multiplicity of R specs—they're try-
ing to find a path through them. Simplification
and avoidance of “boiler-plate” terminology are
current needs.

Several companies—notably consumer-product
ones—have developed an administrative or service
engineering section in Engineering. It has re-
sponsibility for drafting, records, library, and
often testing — and may incorporate whatever
specialist functions are provided. Some make a

. sharp distinction between QC and Statistical QC
and Inspection, the former being Engineering-
oriented, the latter Manufacturing-oriented or
independent.

One engineer comments that products tend to
become less technical and more competitive as

they mature, and this tends to transfer more

VE vs QC

Quality control must go beyond mere in-
spection. It should help prevent poor quality,
not merely weed it out. This is done by
watchdogging processes as it watches prod-
uct through inspection. VE has no function
in these areas except when excessive cost

, . involves either.

. QC emphasizes routine attention to such
quality-influencing factors as: new designs
which moy cause excessive rejects, incoming-
materials control and product contro! in con-
formance with specs, special process studies

-+when they cause rejects, statistics for VE and

R on frequency of failure and the like.

VE emphasizes special atiention to all

. factors which offect costs. QC means pri-

_-marily conformance to design, while VE

- means conformance to need. QC is a control

“function. VE is an advisory one. _

Value engineering should not be limited

by the’ specifications. 1t should examine

.. specifications just as it questions the design.

Big cost reductions start with elimination of

.. vunneeded functions or over-demands of too-
~elaborate specs.

. Basically, @ QC engineer learns how good
‘quality s compared with how good it should

“be, and. studies what to do about the differ-

ence. A VE engineer learns what the part is,

. whaot it does, whether something else will

_do the job, and how the cost.and perform-

©_.ance of two differing parts compare.

responsibility and control from Engineering to
Manufacturing. This transfer is a hard pill for
Engineering to swallow, but is inevitable and
more profitable for the company. He conse:
quently feels that most specialist groups \Vl}l
remain in Manufacturing, Purchasing or their
equivalents. He also points out that trainees in
Manufacturing tend to be recruited less fre-
quently from available technically trained men.

In contrast, the chief engineers of several
heavy-machinery makers feel that the trend to
Engineering control is increasingly evident. One
goes so far as to say that a truly objective appraisal

WHY SPECIALIST GROUPS?

The argument for separate organizations
for reliability, and for value analysis or
value engineering, is well stated by one in-
terviewee in a precision-products plant. He
says: Over-all responsibiilty for reliabilty is
a critical control function embodying the
cradle-to-grave concept, thereby cutting across
the lines of R&D, Design, Contracts, Planning,
Manufacturing, Test and Service. Over-all re-
liability control must be unhampered by or-
ganizational alliance and independent of
line organizations to achieve objectivity.

“But over-all control responsibility must
not detract from one of the major line re-
sponsibilities of Engineering achievement of
inherently reliable designs during the devel-
opment and design phases. Responsibility
cannot be split, the desired level of inherent
reliability must be achieved during design.
However, a reliable design must be followed
by homogenious manufacture, compatible in-
stallation, and prescribed operation and
maintenance to attain reliability in the field.
Thus a master reliability plan continuously
monitored and controlled throughout the life
cycle of the product is essential for economical
and early product maturity.

“The same thinking applies for a long-
range program of value analysis and value
engineering. However, getting a VA program
started requires concentrated attention sus-
tained over a period of time. In applying VA
effectively in design, experience in manufac-
turing engineering is helpful. But additional
engineering talent is needed in applying
value engineering to determine system con-
figuration having maximum effectiveness per
unit of cost.

“The line engineer is under the burden of
inventing on schedule to meet function alone,
and will not always have the time and re-
source to meet VE requirements also.”




would combine Engineering and Manufacturing
so no responsibility-allocation problem would
occur! Another says that they cannot use sta-
tistical methods in inspection—still find 100%
inspection necessary in building heavy and spe-
cial machinery.

One good question, often asked, is “Why spe-

A LITTLE VA HISTORY

® Back in the days when value analysis was young
(L. D. Miles began it at GE in 1949), there was
debate about whether it was an Engineering, Pro-
duction or Purchasing function. As I understood
it, it was essentially a technique for determining
whether parts or subassemblies could be made
more cheaply some other way or from other ma-
terials. It was a post-design (and often a rede-
sign) operation, and for this reason ultimately
became a Purchasing function, although per-
formed by engineers.

A few years later, we began to hear of value
engineering, basically the same idea, but applied
as examination or evaluation by a special team
during design of the product. VE thus was an
engineering function.

The Navy was particularly interested in VA and
pushed it strongly during the Korean War and
after, but the idea never had so much popularity
in industry as it has since the Reliability concept
came in. This may, however, be coincidence
because, as one value engineer put it: “Reliability
is a roadblock to value analysis.” He meant, of
course, that maximum reliability usually requires
the best of every thing, even over-design, while VA
secks to achieve minimum cost, element by
element.

The two can, however, have the emphasis and
work hand in hand if the objective is maximum
value, both to supplier and to user, with minimal
maintenance and replacement. As the jokesmiths
once put it, “It ain’t the first cost, it's the up-
keep” that determines real cost or value, so the
real conflict is between VA on one side and
planned or unplanned obsolescence on the other.

Perhaps an easier way to say this is to bring
in the concept of total cost. Total cost is made
up of initial cost, installation, operation, mainte-
nance, replacement-parts cost and installation
time, availability of replacement, value of lost
time—all elements of cost straight through to
failure.

Value analysis is a study of each operating func-
tion to determine its contribution to the over-all
worth of the equipment. Value engineering, as
the Navy expresses it: “an objective appraisal of
all elements of the design, construction, procure-
ment, installation and maintenance of an equip-

cial groups in the first place?” A good answer 1s
what Leslie Ball (R consultant now with Boeing)
has defined as “memory retention”—a centralized
gathering and storing place for information, so the
company doesn’t make the same mistake twice.
With high turnover of personnel, this is a very
real need.

ment, including the applicable equipment speci-
fications, in order to achieve the necessary
functions, maintainability and reliability of an
equipment at minimum cost (MIL-V-19858 Ships
and Bu Ships Instruction 5450.33 Serial 741-861).”

VE compares function and cost

Thus VE is not just cost reduction, it is an
analysis of function versus cost. Each characteristic
of a design is evaluated to give optimum relia-
bility, and is reviewed to see if modifications can
be made that will reduce the cost of providing
the required degree of operability and reliability.
VE seeks simplification, which produces increased
R as a natural byproduct.

SOME VALUE-IMPROVEMENT
ACCOMPLISHMENTS

Bureau of Ships, Navy Dept, began its VA
program in 1954, since that time has analyzed
2300 projects, of which 1650 were activated.
These have saved $35 million, counting savings
on each project for only its first year. The program
was made necessary by costs rising 500% in 20
years and the shift to much more expensive craft
—one nuclear-powered carrier can cost a third
of a year’s shipbuilding appropriation.

A number of Navy’s projects have shown
startling savings. These bits and pieces show what
can be done:

e Shifting from monel hatch bolts at $5 each to
high-tensile steel ones at 10 cents each.

® Redesign of a damper control cut cost from $50
to 60 cents and redesign of insulation fasteners
(1.5 million/carrier) saved $100,000 per ship.

o A change in specs on gang-punched walkway
plating cut costs from $77,000 to $17,000 on one
carrier.

e Air test fittings for compartments were changed
from custom at $16 each to standard at 60 cents.
e A standard butterfly valve replaced a custom
design to cut cost in half and space and weight
four-fifths; annual saving is $750,000.

e Photoengraved aluminum label plates at 14¢
each replaced engraved stainless steel at 27 cents,
a saving of $2500 per destroyer or $750,000 a
year Navy-wide.




¢ Chafing guards for life lines were cut from
$3.50 to 25 cents.

¢ Off-the-shelf running blocks replaced custom
ones to save $8000 on two destroyers and $1 mil-
lion on all ships.

RCA

RCA has a “valuc improvement program”
begun in 1957 which coordinates value analysis
in Purchasing, value enginecring in Engineering,
and methods improvement in Production. They
work together in cost reduction and in cost pre-
vention. Cost prevention normally takes place in
Engineering by determining the essential function
and the simplest way to get it, and through review-
ing designs regularly for performance, reliabitity,
maintainability and cost. The “rightness” of a
design can change with new materials, processes,
ficld data, and also with the quantity that is being
produced.

Each plant function at RCA is given equal
responsibility in these six steps:

1. Help evervone concerned appreciate the
need.

2. Organize to do the job.

3. Set goals.

4. Develop cost-prevention techniques and train
to use them.

5. Develop price-prediction aids as a tool for
mecting goals.

6. Continue to improve and usc cost reduction
techniques.

RCA uses both permanent VA and VE per-
sonnel and special tcams. VA gets suggestions
from vendors on how to cut purchasc costs by
design changes, and flags suspected high-cost
items. VE concern itself with changes in tech-
nology that affect design and the like.

Considering all costs of change—including that
of the study itself—the cost-reduction program
has yielded about 15 times its cost in savings on
items designed before cost prevention. On equip-
ment designed with full cost prevention (VE),
returns from cost reduction (VA) are much lower.

VE can aid R by locating over-designed or
under-designed elements, highly stressed compo-
nents, heat, noncssential reinements, duplicated
functions or drafting inconsistencies. Here are cx-
amples:

In R & D design of a large radar. high flexibility
was attained by using separate inter-bank cable
connections. However, it was found that the
radar would be housed in a standard building, so
integral cabling could be used. Initial costs of
$2037 for materials and $3600 for labor were cut
to $242 for material and $36 for labor, saving
$5359. (Two soldering connections and two
mating connectors per wire were eliminated—
96 connector pairs per system—considerably in-
creasing reliability.)

In another radar, over-all material costs were
cut 11% by a cooperative VA. Here are examples:
One selenium rectifier of a new type replaced two

RELIABILITY AND VE

Reliability, as we said a year ago, has various
definitions, depending upon plant and industry.
Basically, however, it is the probability that a
product will perform safisfactorily a specified
function under given conditions for a specified
period of time. Thus it incorporates a probability,
function, environment and time. It can be en-
hanced by many efforts, including:

1. .Simplification,

2. .Reduction of the number of parts.

3..Use of supporting or secondary circuits or
devices (‘redundancy’’). -

4. .Addition of standby.

5. .Marginal checkout techniques.

6. .Modularization, easy location of test or
maintenance points.

7. .Increased component life.

8. .Improved use of components.

9. .Standardizations. ‘

10. . Environmental controls.

11. .Feedback of service and test data.

12..Skilled and preventive maintenance.

Each of these involves costs; some decrease
cost automatically, others increase them initially,
so added value must be equated to cost as well
as Reliability (R). There is also a direct tie-in
between R and Value Engineering (VE) in many
of these items, notably 1, 2, 5, and 9.

These similarities, as well as practical consider-
ations, suggest an educational program in R
and VE for all designers including advance ins
formation on pitfalls to be avoided. In no case,

_ should either R or VE programs take the re-
sponsibility from the designer; they are merely
advisory. ‘

old ones to save $53.80, also increasing R by
cutting out solder joints and possible human error.
A standard potentiometer and gear train replaced
a complex special pot to save $44 to $75 cost,
gave a smaller, less complex, easicr replaced
unit of higher R. A knob to control hand rotation
of the antenna was changed from a $22 special
to a $2.20 standard already stocked by the mili-
tary, increasing system availability, hence R.

A boresight target assembly was designed with
special castings and a rectangular boxbeam. By
substituting standard castings and a tube, a VA
team cut cost from $3672 to $1412 and improved
R by cutting complexity.

Sometimes, specs are unrealistic. In onc in-
stance, VA suggested cutting a “no flicker” spec
to “no flicker 99.5% of the time.” This slight
reduction cut cost from $12,000 to $7000 with
no appreciable loss in R.

New Holland

New Holland Machine Co established a VA
program in 1954, broadened it to include VE in



1956. The Value Engineering Group is in Pur-
chasing, but undertakes projects for evervone on
request. Included in projects: Over-design in a
gearbox cover was detected through a study on
the high cost of dowel pins used in it. A power
takcoff was similarly over<designed. A household
window fastener replaced a bolt and wingnut for
removable panels, cutting costs and simplifving
design and maintenance. In a critical spring,
lower-cost material, pre-set, saved costs. Redesign
to climinate an external grease line and fittings
saved $1700, coldformed parts on a disk assembly
saved $5000.

Hughes

Hughes Aircraft saved $21-million in a tvpical
year through a program stressing:

1. Conserve materials, equipment, time, cnergy.

2. Improve methods, facilities, preduct quality.

3. Simplify operations, product.

4. Substitute lower-cost materials.

5. Eliminate waste, error, hazards.

Recently, value engineering has been added to
the program. VE at Hughes differs from straight-
forward cost improvement which is an extra-cur-
ricular program for everybodv, while VE is a
concentrated effort by specially trained, value-
oriented personnel on a full-time basis. They ap-
praise a system or a product to attain performance,
reliability and maintainability at lowest cost.
Through VE, one division saved $2.4 million in
onc year, Engineering attained 126% of its half-
year cost-improvement bogey, with 54% attributa-
ble directly to VE.

VA vs QUALITY

Value analysis can easily be downgraded into
cost reduction only, and that in turn corrupted
into quality reduction. Many designs are initially
too elaborate and too costly, and the alert an-
alyst can find and remove these elements—ma-

terial, process, or component—without affecting
the value of the product to the user. But the
temptation is everpresent to shade quality or
make a price (or both). What the engineer must
do always is to approach analyst suggestions
(or his own design) with an open mind, asking
such questions as these:

1. What parts of this unit were designed on
the basis of custom or habit, rather than on func-
tion or need?

2. Is this par-

3. How versatile must the product really be?

4. Will a change of process reduce the mate-

-ily necessary?

rial quality or gage required? Can beading,
contouring or ridging, for example, replace mere
weight to give needed rigidity?

5. Is my special component really only a
""Chinese copy” of a standard component costing
less?
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A lever latch for a FFalcon shipping container
cost $17 and four were required. Substitution of
a small quarter-turn latch raised requirements to
eight per container. but cost was cut to 30 cents
cach. Net saving per container was $62.40, or
$61,152 per vear. When a standard bolt was sub-
stituted for a special to securc a box of etched
circuit cards and simplify design, cost was cut
from $1.50 to 30 cents. A synthesizer chassis was
shifted from a casting to a dip-brazed sheetmetal
assembly. Tolerances difficult to maintain in the
casting were attained and cost cut 78%.

Boeing

Patterned after GE'’s orginal value-analysis sys-
tem, that at Boeing Aero-Space is only three ycars
old. It differs from the GE plan, however, in that
it is directly under Management (as is the Relia-
bility Group), rather than under Purchasing.
There has been some feeling there that the
limited-production character of Aero-Space opera-
tions, as contrasted to typical GE quantity produc-
tion, might well put the VA Group in Engineer-
ing—operating as a value-engineering group.
However, on such a problem as the Dyna-Soar
missile, the emphasis must be on quality rather
than cost during development. It embodies several
avant-garde ideas, one being particularly interest-
ing because it turns the clock back to the struc-
tural practice on earliest planes—a core structure
to carry load, with the skin carrying no stress, but
just involved with heat.

The present VA Group is not engincer-oriented;
it includes specialists in packaging, fabrication
and electronics. Experience thus far has been that
the value analyst who is not an cngineer does not
anticipate, or is not stopped by, engineering prob-
lems, thus provides a good contrast. Problems




thus far have included locating a source for René
41 forgings and for special seamless tubing.
Among VA savings at Boeing are these: Re-
design of a dado strip for the 707 that cut ma-
terial and handling as well as fabrication costs
84% . . . Replacement of a special thermal-relief
valve by an off-the shelf unit, saving 76% . .
Almost $100,000 were saved by working out a
procedure for reuse of Bomarc dust caps and
plugs . . . Redesign of a missile battery so only
cells and rubber components are discarded each
six months, saving annual costs of $700,000 . . .
Change from a weldment to a casting on antenna
coupler assemblies saved 62% . . . Reducing ex-
cess grip-length on pieces to be stretchformed

HOW ARE SPECIALIST

® In coordinating reliability, quality control,
value engineering and other special functions, how
do you set them up? This is the third question in
our survey, and the least important in the opinion
of engineers who have been through the experi-
ence of setting up such groups. They point out
that the first problem is to establish and agree
that these functions have merit, can be used, and
will result in gain for the organization. The con-
cept is the same for every organization, regardless
of size, complexity or product. How important is
quality or integrity compared with price? What
is management’s attitude?

Next comes the function. This may differ be-
cause of product, personnel, quantity to be pro-
duced, and like factors. A simple, traditional
product, on which design is changed infrequently,
suggests emphasis on VA and QC; a complex,
limited-production, costly item shifts emphasis to
Reliability and VE. Is the function to monitor,
to advise, to audit, to control? Which factors are
to dominate i trade-offs are necessary? What
authority will be granted the group?

Finally, the organization itself, which differs
widely from plant to plant, even from division
to division or department to department within
a company, just as Engineering itself does. It
varies with product, with quantity, with com-
plexity, with manufacturing method, and particu-
larly with personnel. And it will vary markedly
with management’s definition of the function
being discussed.

A Quality Control Group will not do the same
work in every company; reliability does not mean
the same thing in any two plants. Even the
semantics are a problem; there are no standard
definitions. One large company spent three days
of conference time to arrive at acceptable defini-
tions of basic terms. These are shown here (page
84)—and will be challenged immediately by
everyone.

But there are certain broad areas of agreement.

saved $56,000 per year . . . A stump-type Ti
fastener replacing a pull-up type on one section
of the B-52 saved $100,000 . . . A corrosion-
resistant steel washer replaced a stainless one on
the Minuteman, cutting cost from $1.51 to
$0.005 each—a 99.8% saving.

ABMA

Brig Gen Richard M. Hurst, commander of the
Army Ballistic Missile Agency, Huntsville, Ala,
said recently that he hoped, through VA, to in-
crease by 25% the number of missiles produced.
He feels more effective communications are major
answers in achieving economy, just as they are in
achieving reliability.

GROUPS ORGANIZED?

Most engineers agree that value analysis is part of
Purchasing, that quality control is Manufacturing-
oriented. But some companies have Reliability
Groups or Quality Control Groups reporting to
general management, some have QC reporting to
the head of Engineering and monitoring produc-
tion, and so on.

Where Reliability fits in

While VE and R are generally engineering-
oriented, there are exceptions. One maker of mis-
sile components has the R group as part of Quality
Control, so the emphasis is on production and
testing (quality assurance) rather than on design.
The group conducts a tight receiving inspection
and makes sampling tests of incoming items, ob-
tains and analyzes failure data and test informa-
tion from facilities and subcontractors, but has
virtually no contact with Engineering. Inciden-
tally, its submergence in Quality Control hds led
to a high turnover of men as they attain com-
petence.

Several companies combine Reliability with
Standards, an apparently sound combination. In
one large setup, such a group acts in a checking
and advisory capacity, while actual R testing on
new products is done by a product-testing labora-
tory. This well- equipped group is independent of
Engineering, monitors all new designs in the
breadboard or prototype stage.

To an increasing extent, Reliability Groups are
in Engineering and report to the chief engineer.
The parallel function of acquiring data in procure-
ment and manufacturing is performed by Quality
Control. Failure reports feed R data to QC and
other groups. This is in line with the Navy ap-
proach, although the Air Force prefers (AF 375-5)
to have R report at the top—to division or general
manager.

Quality vs Reliability

Reliability and quality are being linked increas-



ingly in industry, with each word having a special
meaning. Reliability is the newer concept cover-
ing the probability that the product will perform
satisfactorily a specified function under given
conditions for a specified period of time. Quality
is perhaps more properly “quality assurance”—the
integration of all functions to achieve a product
that meets all requirements—thus somewhat par-
allel to reliability. This “quality” covers the ana-
lytical and preventive aspects of quality control,
as well as quality control itself.

In a major missile producer, R is given top
priority, the Group reporting to the general
manager. Data from Engineering, OC and Prod-
uct Support (field engincering) are combined in

THE COST OF RELIABILITY

“It isn't reliability that costs money,‘"but un-
reliability.”” This slogan has been prominently
displayed by some companies, supported by
-evidence that the less-reliable - product requires
larger inventories of spare parts, increasqd main-
tenance and costly repairs. It is of course obvious
in the case of non-maintainable assemblies like
missiles, rockets and satellites, almost as true in -
the case of critical products like airplanes, safety
devices, warning devices—even automobiles—.
where failure may result in total loss accom-
panied by loss of life. But it is none the less true
in products where the results of unreliability are
less evident.

Reliability often aiso increases the cost of -
engineering design—something that chief engi-
neers are guarding against these days. But the
over-all result may be a saving as a result of

. lower costs in testing. Similarly the apparent con-
flict between reliability and value analysis may
not exist in actuality because the simplification
of design that resuits from value analysis usvally
also increases reliability.

The Minuteman missile, for example, offers no
greater performance than: ifs: predecessors. lts’
major advance is in reliability—to two orders of
magnitude. Reliability in-missiles is characterized
by one R head as “nit-picking meticulousriess’,
which must involve itself ‘even with- the - jn-
frequently occurring causes of failure, to. main-
tain a reliability that cannot. be measured. The
real question is whether the popular “permissive
management’”’ system is good enough; at: least .
one missile maker has gone back to authoritarian
methods, because the only controllable factor in-
missile preduction actually is labor. .

A curious offshoot of current emphasis on' re-
liability occurs in connection with fuel cells. Bat-
tery reliability is extremely high-—one failure in
100,000 is considered unusual and: almost dis-:
astrous. The fuel cell and other new: power
sources must approximate that rehobnhty before .
they can go very far. : S

the Reliability Group. Mathematical data from
Engineering are monitored there, and close liaison
is maintained by R men assigned to Engrg and
QC.

Rehablhty is still basically a “‘dependability”
program in non-defense industry, with data and
techniques being added to give mean-life-to-fail-
ure data and the like. A typical setup places test
or prototype units in the hands of selected cus-
tomers at the same time the company does its
own testing. Statistics from both groups can be
transferred to punch cards and data collated for
study by a product-improvement committee.

Experience in one plant during the past three
vears indicates that infant mortality occurs within
25 hr, and that 100 hr of use in test or in
customers’ hands corresponds to about three
months of service usc. In regular production, four
of each 100 units produced are tested; one failure
stops shipments until the difficulty is corrected.
This company, incidentally, makes styling changes
only when tools or dics wear out—usually 13 to 2
years.

HOW TO SET UP
VALUE ENGINEERING

Before there can be a VE unit, management
must understand what the VE unit can do and
be willing to support it to the hilt. This means
that management must be willing to admit that
unnecessary costs can cxist, and why they arc
there. Management must have a “constructive dis-
content.”

VE is not purely a “big-company” operation; it
can be handled by one competent man if neces-
sary, or even by a part-time consultant, if the
atmosphere is right and proper indoctrination is
provided for decision-making people. It can also
be applied regardless of product quantity or com-
plexity because it is essentially a review or ad-
visory operation, asking the questions about the
trees when the designer and production man are
preoccupied with the forest.

If we accept the increasingly common designa-
tion of value analysis as cost reduction, value engi-
neering as cost prevention, there must be two
operations: VA in Purchasing, and VE in Engi-
neering. Or an over-all department or group can
be set up.

Where does VE report?

Of 20 companies polled by Electronic Industries
Assn, VE reported to Manufacturing in three,
Manufacturing Engrg in four, Engineering in five,
Purchasing in five, top management in two and
Industrial Engineering in one. There is no sin-
gle “best location”—it will vary somewhat with
personnel and organization of a particular com-
pany and with the ability or bent of the man
who heads it up.

Experienced value engineers are hard to find;
the idea is still relatively new and has been grow-
ing slowly. The successful man must get along




with line exccutives, vet retain his ability to pry
into problems. In a way he must be an anomaly
—a well-rounded experienced man with an ac-
tive curiosity.

The value engineer’'s job

He should be able to set up and operate train-
g programs, lead and operate  cost-reduction
committees, act as value specialist in design re-
views, handle depth studics on product evalua-
tion, dircct and train special task groups, and
suggest basic cost-control cfforts.  Above all, he
must not be given other responsibilities “part
time” or the whole cffort will collapse.

Given a man, goals must be cstablished—usu-
ally in terms of ratio of cost to rcturn. A good VE
department should rcturn from 10 to 20 times
its cost.  (The Navv started in 1954 with 10:1.
1s now at 16:1.) It must of course start slowly
and be content with less imitiallv—working with
simple parts and simple problems until the skills
of its members and outsiders working with it
mature.  Unless skills and interest are built up
outside the group; unless the cooperation of the
line organmization is built up, the cffort is almost
certain to fail.

Obviously, proper facilitics must be provided
and the relative authority and responsibility of
the group must be clearly defined. It must have
access to data and records so its effects can be
shown.

Some companies have simplv designated men
from their own staffs as “valuc engincers,” and
in cffect use them only when thev have a com-
petitive problem.  This achicves some results,
but is by no means as effective as constant atten-
tion to VE bv a man or men trained to look for
savings. It is important that someone (preferably
trained) be given long-term responsibility for cost
savings, with no other assignment to split his
loyalties or interest.

Training of value specialists is an essential step
toward maintcnance of a program. far better than
the pirating that has been practiced. Specialized
training is of the workshop tvpe ranging from
40 to 120 hr. Most training plans use vendor
specialists, and have teams from all dcpartments
evaluate proposals developed in training.

Sources of information

Programs can be conducted by outsiders within
a plant or for a local group. Among organizations
doing such work are Value Analysis Inc; Indus-
trial Education Institute; University of Califor-
nia. Northeastern University is developing a pro-
gram, as is Electronic Industries Assn.

Training courses must be followed by periodic
refreshers. GE, for example, follows basic train-
ing by six months of experience, then a refresher,
another six months of work, and another re-
fresher.

Papers of the VE Symposium of the EIA in
1959 are available from Engrg Publishers, Box 2,

Elizabeth 2, NJ, at $6 per hard-backed copy.
Papers of the 1960 svmposium will be available
soon at $7.50. Industrial Education Institute
has a VE and VA Reference Manual at $15, In-
dustry Reports Inc, 1327 F St, Washington 4,
DC, has Valuc Fngincering Wecekly at $75/year.
1. D. Miles has written a book on the subject, to
be published by McGraw-1T1 in August.

WHAT’S “PRODUCT ASSURANCE"'?

As product complexity has grown, rctained
engineering expericence has declined with person-
nel turnover, shortage of engincers. and other fac-
tors. Conscquently, design time has incrcased,
while time to product obsolescence has decreased.
Within adequate development, the design may
become obsolete before it has matured. Thus the
traditional mcthod of basing final design on
uscr data is now too slow.

This situation has given rise to the new func-
tion known as product or quality assurance, which
combines performance, reliability and economy.
This is often handled by a scparate group, col-
lecting data from design, production and the
user, evaluating it and feeding it back to Engi-
neering. Essenhall\ Product Assurance com-
bines reliability and value analvsis.

Activities of a Product Assurance Group en-
compass:

1. Collection and evaluation of performance,
cost and reliability data.

2. Development of assurance tools—component
and svstem indices, cconomy techniques, design-
cffort allocation, publications, rcliabilitv tech-
niques. and a regular report.

3. Education and consultation—regular scminars
arc held for all engineering departments.

4. Design review—check user needs, system and
component design, test and operating results,
as design develops.

SLOGANRY .

While there are violent objections to any such
term as “idiotproof’~—and sincere belief that no
designer should be responsible for incompetent
operation of his ‘prbﬂuc}s,' the expressions con-
cerned wuh this element continve to grow. Some °
current: ones. - ’
© -Make " the ‘design Gl-pruof
® A design can be made foolproof, but not
damfool proof.

One company -has developed this 4-step for-
mula for reliability, called the “DMUF system:”
‘e Design itfo be reliable . :
® Make jt like the design ™
® Use it as intended
o Feed back the results

Some wag promptly dubbed this the “Damn
Mess Unless Followed" system.



5. Test design and criteria—statistical tech-
niques for determining minimum time and cost
for tests by purchaser, design, and production.

6. Automatic model updating—collect and dis-
seminate to Engineering information on design
changes and how well model is meeting the de-
sign objectives.

7. Industry participation—cxchange information
and rescarch literature and meeting reports.

Most useful of the PA Group’s activities is the
Product Assurance Report, basically a tool to lo-
cate components most deserving of extra effort

and to demonstrate attainment of results in dol-
lar savings. It can also be used by management
to monitor progress or slippage in competitive
position, vendor selection, cost reduction. rclia-
bility and added value.

Each system or major component is listed
and data recorded for time period, quantity, num-
ber of failures, life in hours, and the prevention,
down and rerun pereentages of time under load.
Cost of failure in product performance can be
computed for equipment, maintcnance and user
losses from equipment failurc.

IS PRODUCTION LOSING ITS GRIP?

B In the light of the long-term trend toward
specification and control by Engineering (or
Production Engincering) of such clements of op-
cration as heats, heat-treats, solutions, feeds and
speeds, method of manufacture and many other
elements of processing, there seems to be a
shift toward relieving Production of many of its
responsibilities. In our interviews we suggested,
therefore, that there might be a shift toward a
three-section Engineering setup: (1) R & D or
Advanced Design, (2) Product Engineering, (3)
Testing, Value Engineering, Reliability and sim-
ilar services. We further suggested that the first
two scctions might handle new and redesigned
products straight through into production. leav-
ing the Production Dept as primarily a labor-
handling setup.

This generated much comment—for the most
part that this would not happen. The general
feeling was that Engineering and Production
would remain scparate, with present functions.
Reliability, Value Engineering, and like groups
will be in Engincering; quality control, production
test, material supply, shipping, inventory, safctv
and like functions will remain in Production.

However, there are these two trends: (1) Ad-
dition of, or strengthening of, control groups re-

porting to top management to monitor and audit .

over-all cffectiveness of production in adequately
meeting customer requirements at minimum cost.
(2) Increase in technical capability of the line
organization for more scientific approach to pro-
duction processes with increased use of machine
programming, computers and analysis.
Here are typical opinions:

e “It depends on product, conditions and per-
sonnel, but. generally speaking, the technical
functions should be in one department so the
buck cannot be passed. Put all functions of
manufacturing in Manufacturing; all design, per-
formance and reliability in Engineering. Then
make sure the two departments work together.”
® “Product Enginecring should report to the
plant manager with Manufacturing, Assembly,
Quality Contro! and the like. Closer association
is necessary between Engincering and Manufac-

turing, with one senior vice-president in charge
of the two functions.”
e “We have noted a swing back to real manu-
facturing management in the last vear.”
¢ “Too many functions dilute the effectiveness ot
Engineering. Manufacturing nceds to develop
its own creative approach to processes, plant
layout and materials handling and must move
forward in step with development and product-
design activitics rather than resigning such future
higher orders of capability to the development
groups. This is necessary if the R & D and
Product Design groups are to be kept free . . .”
“A production design group in Engineering
Research can organize project designs for produc-
tion, but should not take on tool cngineering
even though its members know how any part will
probably be manufactured. Quality Control 1s
growing in cffectiveness so rapidly that it can be
used in Research, Enginecring and Manufactur-
ing.”
e “Product Engincering at the plant level should
report to the plant manager with Assembly, Qual-
ity Control and similar services. This will need
a better association between Manufacturing and
Engineering.”
e “Engineers should devote themselves to tech-
nical work and let others operate after things
are spelled out. Also the motivations necessary
to produce economy carefully and to schedule
are different from design motivations. Product
Engineering and Tool Engineering must be co-
ordinated to get new models out on time, but
this has been accomplished by liaison rather than
by placing Tool Engineering in Product Engi-
neering. Tool Engineering is a function of Manu-
facturing rather than of Product Development.”
® “Product Engincering and Tool Engincering
may or may not be a portion of the development

“responsibility, depending upon the plant cnviron-

ment. The principal function of production is
to make a product according to schedule and
costs, and add improvements that do not affect
performance. Production is essentially a labor
setup and management organization.”

¢ “Product design, tool cngincering and produc-




tion engineering must be coordinated very care-
fully, but we do not expect control of one by
the other.”

e “Inspection responsibility has been largely taken
from Production in recent years, and given inde-
pendent status, reporting directly to management
rather than to Engineering. Thus it has full
responsibility for quality. The trend in the auto-
mobile industry is to separate Reliability and
Quality Control functions.”

e “We have kept tool design, process control,
inspection and statistical quality control in Man-
ufacturing, but have cost reduction, value an-
alysis, quality control and reliability under the
Product Improvement section of Engineering.
Test facilities are individually controlled by the
groups that need them, and are geographically
separated.”

® “We need engineers trained both in product
engineering and production engineering—then we
could have a single engineering management.”
(This is one of the few dissenters.)

A longer aircraft analysis

e “While our situation may not hold in general
industry, the following pattern is common within
the airframe, missile, space, and electronics in-

with operation analysis and concepts. Prelim-
inary design groups reduce a concept to a product
with specifications for performance and evaluate
aerodynamic and dynamic characteristics. Test-
ing usually is a staff engineering function con-
cerned with initial qualification and environ-
mental testing of various types on components
and elements of the design; it does not include
production testing performed by Quality Control.

“Value Engineering, which includes Value
Analysis and Reliability, is usually a staff engi-
neering functior: reporting to a relatively high
level of engineering management. Production
Engineering is usually a Product Engineering
function and reports to engineering management;
it includes certain phases of value engineering
such as evaluating design for ease of manufac-
ture, low maintenance, cost and standard com-
ponents. The tooling function consists of pre-
planning, tool planning, tool design, and tool
making, usually reporting to Manufacturing rather
than Engineering. The pre-planning in tooling
and production engineering work closely to make
the design producible.

“In the missile and space field, much of this
work is done under engineering management;
however, quality control is usually a general man-

dustry.
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