


multiple elements that must be fixtured just-so in order to
get everything to come together in the proper way, it can't
be manufactured as efficiently as the snap-fit arrange­
ment. By way of demonstration he challenges me to put
the doors together: given that I have a built-in vision
system and a fairly fast processor, and two arms with
flexible end effectors, it might seem that I have a meta­
phoric leg up on a robot, yet the task of putting the parts
together goes from difficulty to absurdity.

PENNY-WISE, DOLLAR-FOOLISH
Speaking of doing things with springs, Munro tells a story
about seeing an assembler of another product pulling a
spring out of a box. Actually, she pulled out a bird's nest
of springs. Someone in purchasing had gotten a "deal" by
buying the springs in bulk. What the purchaser had failed
to take into account was the consequent coiling of the
springs in the container.

The assembler shook a spring loose from the clump ...
and trashed the remaining mess.

There went the discount on the bulk buy-and then some.

WHAT DESIGNERS DON'T KNOW

CAN HURT YOU
"The people who are downstream from the designer­
manufacturing, marketing, service, and even the customer­
are atthe designer's mercy. The designer knows functionality.
But he doesn't know a great deal beyond that.

"I was a toolmaker at one time. When I had the
opportunity to visit design I was horrified at what I saw.
Those guys didn't know which tools could do what.

"Of course, they only have four years to learn all they
can. So they know about functionality, ergonomics and
even the psychology of design. But they tend to miss
something-like processes and assembly systems ...
which is why we have manufacturing engineers.

"But the way things usually work-yes, even today-is
that the designers do their work and it goes to manufac­
turing when it is too late to do much to improve the
design for manufacturability. "

Here's the bizarre part about all of this: Think of the
billions of dollars invested in the tools and equipment
necessary to build the products of the designers' work. If
manufacturing is brought into play at an earlier stage, it
may be that fewer billions of dollars worth of equipment
will be needed to build better products. And this cost
savings doesn't come at any cost to the company imple­
menting it.

ON WEAK LINKS
Did you ever notice how it sometimes happens that a race
car driver-say Michael Andretti-spends the better part

of a race blasting around the track, leaVing the other
drivers in his exhaust, and then, in the final moments,
something trivial breaks and he is left fuming at the side
of the track?

Munro points out that most companies are piece-cost
oriented. "This is a tragedy," he opines.

For example: "In an engine plant there are wonderfully
produced blocks and heads. They get plenty of attention.
Then there is the head gasket that has to perform under
extreme conditions. It, too, receives attention.

"But the bolts holding the whole thing together may be
junk. No one pays any attention to them. They are
inexpensive. They are also the weak links in the chain."

Munro recommends that companies pay attention to
the trivial things that might be weak links. Although they
may not be cost-drivers from the standpoint of what it
takes to design and build-compare an engine block with
a bolt-but they can have massive negative effects on
quality, which not only can drive warranty costs, but
drive customers away.

Of course, unless a company has all aspects under
control, it is difficult to spend time with the small things.
Which means that a systematic approach must be used
throughout the entire organization.

NO ASSEMBLY REQUIRED

(OR VERY LITTLE)
Munro and his associates did a study for the manufac­
turer of a transport plane. They determined that it was
possible to combine 10,000 parts and operations into one.
That is not a typographical error: 10,000 to one.

The piece had been an assembly. But it was determined
that by high-speed machining an aluminum workpiece,
the redesigned part could be produced at half the cost of
the existing one.

Munro notes that it is only because high-speed machin­
ing has been developed to a commercially viable state
that this is possible. "Fifteen years ago," he says, "it wasn't
practical to propose a monolithic structure. It couldn't be
done. The spindles weren't there, there was a paradigm of
machining everything horizontally, not vertically ...
But we can do it now."

He makes a larger point. It's that when it comes to
design and manufacturing, engineers and managers
ought to stretch their thinking so that they take into

account many more possibilities than their direct experi­
ence might lead them to consider. Although he is not a
proponent of threaded fasteners, adhesives, hitch pins,
and the like, Munro understands that there are still
instances where they may be required. But he doesn't
think that any of these things should be used in an
auto-pilot manner. ()
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