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Y
ou, as a new program manager,
will be tempted to place manu-
facturing low on your long list
of issues. It might seem the least
of your worries. You could re-

assure yourself in several ways:

“Development planning is going to take up
all the team’s time; we’ll just have to build
it after we figure out what we want. That’s
what we pay the contractor for, anyhow —
he’s the manufacturing expert.”

“We’ll incentivize the contractor and he’ll be
so motivated that he’ll jump right past all
those manufacturing challenges (whatever
the heck they are) to get that extra incentive.”

“Let’s hit him with a liquidated damages
clause and get our money back for late de-
liveries; that’ll ensure performance!”

“He signed up to deliver. If he has to work
everyone overtime and go into debt, so
what? We’re getting our production units
cheaply!”

If you’re thinking this way, congratula-
tions — that’s the sun shining through
your porthole on the Titanic. We design
and build complicated systems — or at
least, we design them. Yet it’s all too easy
to forget what it takes to build an F-22,
a C-17, or a satellite. The program man-
ager is well advised to assume that risks
exist in manufacturing; in this case, as-
sumed guilty until proven innocent! 

Perhaps the story of another “no-risk”
manufacturing effort would help you re-
member the risks you face. We can learn

Insulators are those gizmos you see

at the top of power poles. 

Most today are porcelain.

Image © 1995 PhotoDisk, Inc.



P M  :  M A R C H - A P R I L  19 9 8 13

...it’s all too easy 

to forget what it takes

to build an F-22, a 

C-17, or a satellite.

The program manager

is well advised to

assume that risks exist

in manufacturing; 

in this case, 

assumed guilty until 

proven innocent!

the pin, leading to “es-
cape” or loss of signal,
especially in rain and fog.2

In fact, it’s been told that
one New York City Railroad
telegraph operator was ac-
cused of being asleep on duty,
when instead, escape from
poorly-insulated, wet lines had
shorted out the circuit.3 The
operator was Fred Locke,
who went on to develop
numerous glass and espe-
cially porcelain insulator in-
novations. He is known as
a pioneer of the borosili-
cate glass family [the
same family which 
includes the well-
known Corning Py-
rex; but that’s an-
other story].

Regardless of their insulating effective-
ness, insulators in production through
the American Civil War shared a practi-
cal problem: there was no reliable
method to keep them from popping off
the pin from the effects of wind and
weather [helps illustrate the difference
between planned performance and per-
formance in use, doesn’t it?].

The answer came in 1865, when Mr.
Louis Cauvet patented a method of pro-
ducing screw threads in glass.4 This was
not a trivial production problem — the
glass has to have time to cool sufficiently
to allow the screw thread-producing
mandrel to be removed without de-
forming the object, yet mass production
demands speed. 

State-of-the-Art Changes
Cauvet’s Patent doomed the threadless
insulator. Several other notable manu-
facturing patents were issued in the next
35 years, including those by Oakman,
Pennycuick, and Hemingray, for methods
of producing threaded glass insulators.

It was a great market to be in around
1900. As manufacturing methods pro-
liferated and expertise increased, bur-
geoning construction of telegraph,
telephone, and electrical lines caused a
huge demand for insulators. High-speed

a lesson, surprisingly, from a manufac-
turing effort early in this century. It was
a commercial, off-the-shelf technology,
just like the “future” of defense acquisi-
tion. You’ve seen the product, and ben-
efited from its use…now you can benefit
from its history. 

“What Does This Have To Do With Ac-
quisition?” You Ask!

Insulators are those gizmos you see at
the top of power poles. Most today are
porcelain. However, in the late 1800s and
early 1900s, porcelain manufacturing
and materials technology hadn’t ad-
vanced sufficiently to give reasonable
cost, performance, durability, etc. Glass
was therefore the material of choice.
Many of these faithful glass insulators
made in the late 1800s and 1900s (up
to about 1975, when domestic produc-
tion ceased in favor of the now state-of-
the-art porcelain) are still in service.
You’ve probably plinked at them —
[admit it, now! — with a BB gun or rocks].
Your granddad had some in his barn.
They’re everywhere. If you wanted to buy
them, they’d be perfect for a streamlined
acquisition: after all, they’re commer-
cially produced and have been available
“off the shelf” for over a century. Could
risk be lower? 

Stay with me on this; I have a destina-
tion. But first, a bit of history.

A Long Production History
The simple “bureau knob”-shaped in-
sulators of the first telegraph line in 1844,
between Washington, D.C., and Balti-
more, Md., gave way to a myriad of im-
proved designs.1 All were based on
capping the wooden, conductive pin
with a glass cover (sometimes covered
itself with wood in the case of the Wade-
style insulator). Insulators designs ranged
from an egg-shaped insulator to one
shaped like a teapot. The Union and
Confederate Armies were extensive early
users of insulators for battlefield teleg-
raphy. 

Like the birth of many industries, the
time was ripe for innovation. Some de-
signs worked well; others allowed dirt
buildup and did not adequately isolate



P M  :  M A R C H - A P R I L  19 9 814

production was required to meet that
demand; yet, the maturing glass insula-
tor industry was also held to increasingly
rigid quality requirements. Then as now,
speed (schedule) competed with qual-
ity (performance) and as always, cost. 

Many patents were obtained. Now that
the screw thread problem was con-
quered, the insulating quality, structural
integrity, durability, and cost of insula-
tors began to receive additional atten-
tion. Various designs were produced and
sold to line construction firms, some of
them quite whimsical, ranging from glass
“hooks” to oil-filled insulators with
names like “Fluid Insulator.” Several man-
ufacturers emerged as the front runners
in North America, notably Hemingray
in Covington, Kentucky; Brookfield in
New York City; and Dominion Glass
Company in Montreal. 

Brookfield ceased production in 1922
after 53 years of successful operations.
Their demise was attributed to an en-
ergy crisis caused by World War I, which
caused a coal shortage; further, a ship-
ment of insulators overseas for the Allies
was destroyed by saboteurs. Increasing
competition claimed its share of the com-
pany’s viability.5 It’s a situation akin to
today’s consolidation of the defense in-
dustry. Naturally, other companies has-
tened to fill the gap left by Brookfield. 

A Sure Success — With an
Emphasis on Quality
In November 1923, a state-of-the-art
plant dedicated to insulator production
opened in Lynchburg, Va. The Lynch-
burg Glass Company employed experi-
enced managers from defunct Brookfield
and other companies, who set out to
compete with the front-runner, Hem-
ingray, on a quality-of-product basis.
Much of the equipment included insu-
lator molds used at other plants. 

So, Lynchburg boasted a new plant, sea-
soned managers, proven-successful de-
signs, tested equipment, and continuing
strong demand…most managers would
agree that production was a low-risk con-
cern. Furthermore, the Lynchburg slo-
gan was “Supreme Where Quality
Counts.” 

A quality product seemed a “sure thing.”

However, the initial euphoria departed
early, as it often does in complex pro-
jects. Although Lynchburg scaled up to
producing some 150,000 insulators each
week in just 12 weeks, representing 14
styles of insulators, no profit was pro-
duced. 

By the middle of March 1924, the com-
pany was in trouble. Production was
halted the first week of April after only
16 weeks of operation [like today, reor-
ganization seemed to be the answer],
after which production resumed in No-
vember 1924. However, there were still
problems with glass quality, resulting in
a large number of rejects, which pushed
production costs higher. 

At this point, if this was a DoD contract,
we would undoubtedly initiate a bot-
toms-up review. But such studies, though
they may unveil problems, hold little
chance of recovering lost ground, par-
ticularly in a competitive commercial en-
vironment. 

Lynchburg was unable to identify, let
alone remedy the problems, despite the
advantages of a simple product, made
with simple materials, in a mature in-
dustry, with experienced managers. The
plant closed forever in May 1925, after
only 44 active weeks of production. The
plant was eventually demolished. 

What had gone wrong?

Only then, during the demolition, was
it discovered that a valve in a gas line
feeding the main furnaces had been im-
properly installed in an inaccessible place
and was partially closed. This had caused
low gas pressure resulting in improper
heating of the glass in the furnaces. The
Lynchburg plant had been doomed to
failure the day it was built!6

From the Telegraph to the F-22
Consider the product you are attempt-
ing to bring to the DoD. It’s probably
more complex than a glass insulator, and
almost assuredly, a lot more expensive.
Your career rests on its cost, perfor-
mance, and delivery schedule. A vastly

complex system has to operate smoothly
just to define the requirement, make the
item, and give it the requisite quality and
affordability. Why should you be sure
that when development and testing are
done, your problems are over? 

Consider also those slick presentations
on the advanced hardware systems now
available for your system. Have you
looked beyond the hardware itself to de-
termine when it can be built, how long
it will take to do so, and whether the con-
tractors can deliver a quality product on
time? You may find manufacturing and
production are unproved steps, and their
risk is unknown.You can’t rely on neg-
ative incentives such as “liquidated dam-
ages clauses” to assure manufacturing
readiness. The utility of a positive in-
centive in assuring production readiness
is equally low if the contractor’s manu-
facturing capability is fundamentally un-
sound, or if processes are unproved and
therefore potentially high-risk.

Bring Out the 
Checklist of Questions
If you can answer these questions, prior
to production, with a firm basis for your
answers, you’ve got a chance to avoid
unpleasant surprises.

Q
Are you sure that materials are available?
Are you confident in the reliability of their
sources?

Q
Are the manufacturing processes proven?
By the current contractor? 

Q
Are the manufacturing facilities proven?
With your program’s processes?

Q
Did production readiness reviews assure you
the contractor is ready to scale-up to full-
rate production? 

Q
Is slack time built in to allow for startup
problems (regardless of your confidence)?

Why should your customer tolerate your
ignorance in these areas? You might argue
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that asking these questions at Lynchburg
wouldn’t have ensured success. Indeed,
you can’t fix everything. But a small-scale
initial production run to prove the
process and facility, with proper moni-
toring, would have revealed the temper-
ature profile problem. Surely a pressure
gauge on the gas lines would have pin-
pointed the source of the temperature
problems through poorly regulated gas.

Lynchburg’s facilities had not been
proven; instead, having committed to full-
rate production concurrently with plant
startup, there was no chance to effectively
react. There was also no time to decide
on a strategy to fix the problem.

Experienced Program Managers
Think Ahead
Next time you’re assured of the readi-
ness of a product to be fielded quickly
— off the shelf — think beyond the glossy
brochure you’re presented. Ask some of

those questions posed earlier in this ar-
ticle. It won’t take long to discover
whether that product is really ready to
go in production quantities, or just an-
other terrific concept awaiting someone
else to work through the manufacturing
problems.

•Build in slack time whenever you
can. Many schedules start out as
notions and end up unalterable,
so give your project the most “time
insurance” your customer can live
with.

•Ask for more than assurances: ask
for evidence of production readi-
ness. If this means a pilot or low-
rate production run, ensure one is
programmed.

•Don’t expect that “sanctions” (or
incentives) will overcome poor
planning.

•If Lynchburg had this problem de-
spite all their advantages in
producing a low-tech product,
what risks do you face? 

Your program’s manufacturing chal-
lenges — known and unknown — are
like icebergs. Don’t try to insulate your-
self from icebergs — instead, turn up the
heat — ask the smart questions early.
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FORMER VICE PRESIDENT RECEIVES WILLIAM J. PERRY AWARD

DAN QUAYLE, 44TH VICE PRESIDENT OF THE UNITED STATES, IS THE SECOND RECIPIENT OF THE WILLIAM J. PERRY AWARD. SPONSORED BY THE PRECI-

SION STRIKE ASSOCIATION (PSA), THE ASSOCIATION PRESENTED QUAYLE THE AWARD ON JAN. 15 AT ITS WINTER ROUNDTABLE, HELD AT THE CRYSTAL

FORUM IN ARLINGTON, VA. PRESENTED ANNUALLY, THE WILLIAM J. PERRY AWARD RECOGNIZES LEADERSHIP OR TECHNICAL ACHIEVEMENT THAT RESULTS

IN SIGNIFICANT CONTRIBUTIONS TO THE DEVELOPMENT, INTRODUCTION, OR SUPPORT OF PRECISION STRIKE SYSTEMS. PICTURED FROM LEFT: BILL EGEN,

VICE CHAIRMAN, PSA AND BOEING COMPANY; QUAYLE; DR. PAUL G. KAMINSKI, FORMER UNDER SECRETARY OF DEFENSE (ACQUISITION AND

TECHNOLOGY), AND CURRENT PRESIDENT, TECHNOVATION; RETIRED NAVY REAR ADM. WALTER M. LOCKE, FORMER DIRECTOR, JOINT CRUISE MISSILES

PROGRAM OFFICE, AND FORMER CHAIRMAN, PSA. 


