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ON OUR COVER—About 1,500

| persons are working on "de-

gsign and development of
the Boeing supersonic
transport, a majority of
them at the Developmental
Center in Seattle. One of
its buildings is shown in
the cover photo. See next
page for more on the SST.
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&> At the recent dedication of the Boeing Space
Center near Seattle, James Webb, head of the Na-
tional Aeronautics and Space Administration, said,
“We in NASA will not ignore or neglect our responsi-
bility to work closely with the aircraft industry to
maintain our position in world markets, which has
such an important effect on our balance of trade and
payments. ... It is clear from the outstanding new
research facility which has been built here that the
Boeing team has thought about the future and is
prepared to do something about it."”

&> The Franklin Institute awarded its Vermilye
Medal to Boeing President William M. Allen on No-
vember 3, 1965, in Philadelphia, in recognition of out-
standing contributions to industrial management.
There have been only 10 recipients since the award
was established in 1937.

== The world’s most advanced wind tunnel for heli-
copter and vertical takeoffl and landing research will
be built by the Vertol Division at Morton, Pennsyl-
vania. Construction will begin in 1966 and the tunnel
will have a 400-square-foot test section and wind
speeds to 250 knots. The test section will be used in
either a closed or open throat configuration or with
slotted walls to reduce wall interference. A moving
endless belt, mounted on the floor, will be used to
obtain ground effect data.

&> Airlines ordering new Boeing jetliners in recent
weeks included Qantas Empire Airways, three 707-
320Cs; Ansett-ANA (Australian National Airlines),
one 727-100; Trans-Australia Airlines, one 727-100;
Northwest Airlines, six 707-320Cs, and Braathens
S.A.F.E., three 737s.

&> Webster defines a module as a unit of measure-
ment. The new Dictionary of Astronautics by J. L.
Nayler says that a module also may be a single assem-
bly of functionally associated parts mounted together.
In this and other ways the new dictionary recognizes
space-age changes in the English language. The 320-
page illustrated dictionary contains much detailed
information on such topics as launching spacecraft,
orbits and instrumentation of satellites, and space
navigation. It is published by Hart, 74 Fifth Avenue,
New York City. =



How can we retain the advantages of private enterprise
in projects which require government participation?

THE PUEBLIE ~PROIVATE ENTERPROISE

The following address was made
to the Detroit Economic Club on
November 1, 1965.

By WILLIAM M. ALLEN
President, The Boeing Company

N TALKING to you, or I would

rather say with you, I have a
question that T would like to ex-
plore, more than to answer. It is a
fairly large question: How can we
retain the advantages of private
enterprise in major projects which,
because of their scope or for other
reasons, require government partici-
pation?

The question arises primarily be-
cause of the explosive growth of
technology which permits under-
takings that could hardly have been
imagined a few years ago. I am
going to use the supersonic trans-
port as an example, but I am not
necessarily referring to this alone.
There is the consideration being
given to government-sponsored
technical development in the field
of high-speed urban and interur-
ban ground transportation. There
are the possible projects ahead such

William M. Allen

as conversion of sea water or some
new application of atomic power.
Power and water are already heav-
ily government-financed; we do not
know what the commercial aspect
of these new approaches may be.

We have the recent instance of
the communications satellite sys-
tem. Here the capability for private
financing existed, but there was the
need for use of government launch-
ing facilities, and a question of pri-
vate ownership of a public service
device. As you know, that question
was debated for some time in Con-
gress and a suitable private enter-
prise answer was found in the Com-
sat Corporation, with government
representation on the board of di-
rectors,

It seems evident that the techno-
logical possibilities ahead in the
field of air transportation are im-
mense, but that go also will be their
complexity and their cost. Let's
compare the situation today with
that of 40 years ago when there was
a vision of flving the Atlantic. Prize
money was put up, individual ini-
tiative went to work, some lives

were lost, but Charles Lindbergh
made it. Today there is the vision
of flving to the moon. An enterpris-
ing individual could scarcely make
it on his own, nor can a single com-
pany. It becomes a public enter-
prise. But it can be done. Many
other amazing things can be done—
but there must be some choices
made from the standpoint of cost.

In the case of the supersonic
transport, the British and the
French faced this problem of cost
and the result was a joint project
between the two nations. We may
see more of this type of solution in
the future. But the same considera-
tion emphasizes the importance of
finding the most workable form of
collaboration between government
—representing the public—and pri-
vate interests, so that such pro-
grams will be feasible and yet the
dynamics of successful commercial
operation will be preserved.

It is not merely a theoretical
question. The answer will be found
in the next six to nine months in
the case of the supersonic trans-
port. Both the government and the
contractors involved in the present
development phase have recognized
by contract the fact that there are
many areas of concern, as to roles
and relationships and financial
commitments, to be resolved be-
tween the parties. Therefore there
has been established an orderly
procedure for getting these subjects
on the table and mutually deter-
mining the most desirable ground
rules before the next phase of work
—the prototype construction phase
—goes forward. T feel that our gov-
ernment, particularly the Federal
Aviation Agency which is adminis-
tering the contracts, is to be com-
mended for making the provision it
has for this determination. T would
like to add that we appreciate all
that the government has done to
move this program forward.

It is not going to be my purpose
today to advocate any particular
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solutions, but rather to review with
you some of the considerations to
be faced and to comment on them
briefly as I go along.

Let’s look more specifically at the
ssT —the supersonic transport.
Here is a case where the risk ex-
ceeds the present resources of any
one industrial organization engaged
in the business, but where there is
a known future market of consider-
able proportion. The product will
have the ability to operate at costs
competitive with the best of present
jet equipment while at the same
time cutting travel time by half or
two-thirds. The risks grow out of
the high cost of development, the
long period of time—probably 15
years or more—before profit could
be expected to be returned on ini-
tial investment, the uncertainties of
economic and market developments
in the intervening time, and the
technical risks—such as the effect
of sonic booms—with the possibil-
ity of major engineering changes.
There is an economic limit to the
mark-up that can be introduced in
the price of the product to pay back
the cost of development.

Some of these uncertainties
would be reduced with the passage
of time and with further technical
development, but there is mean-
while a competitive program mov-
ing forward in Europe. This could,
if unchallenged, absorb much of the
initial market. If the market de-
mand were the only determinant,
the product would possibly materi-
alize at a time when the need for
it and the profit potential would
be commensurate with the risk—
but the competition is forcing. The
national question of maintenance of
our country’s position as the lead-
ing supplier of domestic and world
transport aircraft, and several bil-
lion dollars of foreign business to
aid in solving our balance of pay-
ments problem are involved.

The fact that the competition
consists of two foreign governments
has had the effect of pressing our
own government into action. This
is not to say that private industry
was not already taking action. In
our own case we had invested a
good many millions of dollars in
the development, and we are con-
tinuing to do so, but we cannot
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launch a marketable product with-
out an exposure which would be
several times our total net worth.
Even if the project could be fi-
nanced by private borrowing (and
I do not believe this would be pos-
sible) there are a number of risk
areas that could result in bank-
ruptcy.

This leads us to the question:
When is public investment (that is,
governmental investment) in such
an undertaking justified? I can sug-
gest a few conditions: only when
the public will get value received
in the fulfillment of a need; when
it makes possible what would other-
wise be impossible, by spreading
the risk over the entire nation;
when it will stimulate rather than
slow down economic progress; when
it maintains U. S. industrial su-
premacy, thus contributing to fa-
vorable balance of payments, or
forestalling the adverse balance
that could follow as a result of al-
lowing foreign competitors to get
ahead in the field. Another condi-
tion is, of course, when it contrib-
utes to our national security. This
security is now defined in terms of
both economic strength and superi-
ority in physical equipment.

The supersonic transport fits fair-
ly well all of these conditions, in-
cluding the two conditions of na-

tional defense. But it does not have
a present defense market to help
pay development costs, so that
other means of financing must be
sought.

Some may raise a question as to
whether a monopoly situation may
result from the sst program, with
its implied possibility of excessive
prices and profits. I feel the answer
is that the safeguards are inherent
in the situation itself—the foreign
competition, the manufacturer’s in-
centive to extend his sales in order
to redeem his substantial invest-
ment, and the fact that his most
precious asset will be at stake,
namely, his relationship with his
commercial customers and with the
U. S. government.

In any event, from the foregoing
let us assume that there are condi-
tions in which a public investment
in an essentially commercial pro-
gram is justified.

Now I'd like to get back to the
subject of the technology that
makes these projects possible, We
must ask ourselves, what has
brought this technology into exist-
ence? To a degree it has been the
stimulus of government programs.
But an equal factor, certainly, has
been the motivation of competitive
incentives—the willingness to ven-
ture where reward is possible—that

Many wind tunnel tests are made of SST models.

has resulted in a whole complex of
capabilities in this country. Our
competitive system has given rise to
the conditions of freedom and flex-
ibility and to the financial, phys-
ical and human resources that now
make it possible to execute such
major undertakings as we are dis-
cussing. To use an example from
our own experience, it was a private
venture investment in the develop-
ment of a prototype jet transport
that got under way the large pres-
ent production of jet transports for
the world market. There is almost
unanimous agreement that the flex-
ibility and dynamism of our pri-
vately based economy is an actual
resource in our country which
should be preserved. The question
is how to do so in entering upon a
possible era of major projects in
which the decision-making is at the
government level. To put it another
way, is it possible to utilize the
financial resources of government
without impairing the advantages
of this other basic American re-
source of which I speak?

This question leads to another:
If some form of industry-govern-
ment partnership is required in or-
der that a new economic need may
be successfully filled, what consid-
erations of the private market econ-
omy must be preserved? I will men-

tion a few that I think apply in the
case of the sst.

First, there must be a responsive-
ness to market needs and changes.
We have built many products for
the government, but up to now
the government—a military service
or the National Aeronautics and
Space Administration — has been
both the buyer and the ultimate
operator of the equipment. In the
case of the ssr. the government
is not the user, even though it may
have the role of sponsor of the pro-
gram. The commercial airlines are
to be the ultimate buyers and op-
erators of the equipment. There are
indications that this difference from
normal government procurement is
already causing problems as to re-
sponsiveness to market in the case
of the British-French Concorde su-
personic transport project. There is
the complaint that the airlines are
having little to say about the air-
plane being developed. We believe
one of the major reasons for the
success of our American transports
hasz been the participation of the
airline customers in our develop-
ments. The ultimate customer—the
public and the airlines—must be
well served.

Second, the program, once com-
mitted, should not be subject to
dislocation because of political de-
velopments affecting the availabil-
ity of funds, such as defense re-
quirements, domestic programs, a
national election, ete,

Third, a condition for success is
that there be clear responsibility.
Here we confront new potential
problems. Responsibility is natur-
ally related to risk. Suppose the
government assumes the major risk
of financing the program and the
responsibility of management direc-
tion. The manufacturer, on its part,
might well be risking as much as
its corporate size would justify but
without the freedom to make the
moves it thought necessary to pro-
tect and enhance its investment. In
a commercial venture, as we all
know, the responsibility flows in a
direct line from the manufacturer
to the customer. For best effect, we
must somehow preserve this rela-
tionship.

Also in the realm of responsibil-
ity, there is the further question of

possible complication and encum-
brance resulting from the number
of interests and agencies involved.
In the case of the supersonic trans-
port these include the Federal Avi-
ation Agency, the Civil Aeronautics
Board, National Aeronautics and
Space Administration, Department
of Defense, Department of Com-
merce, Congress, the Treasury De-
partment, and the Bureau of the
Budget. It is important to industry
and government alike to consider
the question of what may be done
to avoid the complications that
could result from this multiplicity
of interests.

Fourth, there must be, for suc-
cess, both freedom and incentive to
introduce improvement and innova-
tion in the course of the program
when it is economically justified, or
dictated by judgment for reasons
of safety, or when it will improve
marketability. These freedoms are
inherent in the straight commercial
venture. They must somehow be
preserved where the government is
also involved.

There are various other require-
ments: Delivery on schedule, ob-
taining the best product at the low-
est cost, freedom on the part of the
manufacturer to apply the knowl-
edge gained in its work on other
programs, All of these are sound
objectives which must be provided
for.

Now keeping in mind the pur-
poses we are endeavoring to serve,
we can take a look at some of the
questions that arise in considering
the relationships to be established
in the enterprise.

Let’s say the prototype airplane
is to be constructed under govern-
ment procurement contract on a
cost-plus-fixed-fee basis, with incen-
tive features such as apply in a mil-
itary developmental contract—and
a good case can be made for this
form of full financing by the gov-
ernment. Here are typical questions
to be faced: Who will own the de-
sign and the right to commercially
exploit it? Who will own the new
aerodynamic, structural, system
and sub-system knowledge which
could be applied in many other
realms? How are airline customers
to be assured of a place as principal
determinants of the product speci-
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fications? What degree of govern-
ment supervision is to apply during
performance of the contract?

There are varying philosophies
existent in Washington today, as to
the most effective way of adminis-
tering military procurement con-
tracts. One school holds that the
buyer should specify what he wants
the equipment to accomplish, then
leave it to the manufacturer to de-
vise his means of accomplishing
this, subject to penalties if he fails.
Another school says it is impossible
to foresee all the conditions that
must be served and that the govern-
ment's interests are best enforced
by careful monitoring and control
of all the steps along the road. Our
own preference would be the for-
mer, but there is also a middle
course. We now have intricate pro-
cedures for self-discipline to insure
that a contract is performed most
economically and with greatest re-
liability and product assurance. We
further have developed means for
exhibiting or demonstrating to the
buyer the proof of this discipline
along the road. Thus we have
means of retaining management re-
sponsibility and still supplying the
buyer’'s legitimate need for assur-
ance.

But there are other questions. In
the event that provision is included
for government recovery of its in-
vestment, there will be the need for
setting a proper limitation on the
mark-up in the sales price of pro-
duction models for the purpose of

this repayment. An attempt at too
rapid a recovery could result in a
price that could critically reduce
the number of sales. There is the
further possibility of the European
Concorde being priced to advantage
as a matter of government policy,
since it is wholly government-
financed. Therefore, the question
must be raised, should some portion
of the U. S. government investment
—and if so, what portion—be im-
mediately written off? It may be de-
cided that some such action is nec-
essary and in the national interest
in order to maintain America’s po-
sition of leadership as a supplier of
commercial air transportation
equipment. However, we by no
means wish to regard the sst as
a subsidized program. Our objec-
tive should be to completely liqui-
date the public investment if this
can be accomplished.

Getting back to the government
contract, it is probable that the
government will not feel justified
in assuming 100 per cent of the
costs, even though it is to be sub-
sequently reimbursed from sales.
Now the consideration arises of how
much financing a given company
can afford to venture—what must
be the limit of its risk? The entire
financing capacity of a corporation
cannot be committed to a single
program; there are other product
programs also to be carried for-
ward.

Other possible arrangements may
come up for examination, including

An SST engine is prepared for test run.

financing by some form of consor-
tium or special corporation with
government underwriting of the
risk, which could require enabling
legislation.

Suppose, for example, it were ac-
cepted that the program is econom-
ically justified, that ultimate profits
could normally be expected to re-
pay the investment, but that the
magnitude of the effort and risk is
such that commercial financing is
simply not obtainable without suit-
able risk insurance. If this were to
be provided by the government, it
would mean that any large loss
would be borne by the public as a
whole. This would require the ad-
vance authorization by Congress of
sufficient funds to cover the risk.
Conceivably such a development
underwriting fund could be set up
on a permanent basis, to be replen-
ished from successful sales of the
product and perhaps used to under-
write other major projects in the
future.

In the event of this type of ap-
proach, it would still be necessary
that the manufacturer’s participa-
tion be on a basis that would not
bring him completely under the di-
rection of the banker in the case,
and thereby lose the required free-
dom of action. The customer air-
lines would have this same interest
to be protected.

I have tried to indicate that there
are many important questions of
relationships and responsibilities to
be studied, whatever the approach
turns out to be, as these matters
are given consideration by both
government and industry in the
coming months.

In the collaboration that is in-
volved, a natural difference of
points of view must be recognized.
The corporation goes to the govern-
ment for money but would like
freedom from government control;
the government may feel, on the
other hand, that with the advance
of money goes responsibility, and
that it can make a contribution to-
ward gaining a better result. Our
industry is quick to acknowledge
that in the case of both Department
of Defense and NAsSA programs
the government agencies have made
a contribution, and that a working
teamwork has developed. In these



SST wing-joint mockup speeds development.

instances a direct buyer-seller re-
lationship is involved. But there
has to be, as we have seen, a new
examination of roles in the type of
venture we are discussing, where
the product is designed for commer-
cial use. Past experience in the air-
line business has indicated that
straight commercial competition has
best served the interests of econ-
omy, advancement, and reliability
of service. What everyone seeks is
a means of still retaining the value
of this function under the new cir-
cumstances. To do so would appear
to require a form of government as-
sistance related primarily to risk as-
sumption and appropriate monetary
recovery without impairing the nec-
essary freedoms in dealing with air-
lines, in design, development, test,
manufacturing, in program deci-
sions as to models, rates, prices,
and so forth.

I have touched on some of the
problems, but certainly not with
the thought that they are insoluble.
On the contrary, there is great in-
centive on everyone’s part to arrive
at sound solutions. It is important
not only to the sst program but
to the future of our way of doing
business in this country, that we
come to right conclusions on these
questions. We have emerged into a
new type of world, differing from

that in which America achieved its
industrial supremacy. We are only
beginning to become familiar with
the phenomena of this new world:
The increasing role of government,
particularly abroad; the interna-
tionalization of production and of
markets; the ever-changing effects
of the technology explosion; the
government funding, to a consider-
able extent, of this technical revo-
lution.

We are stepping up to a new kind
of venture. What is done with it
may determine in part the formula
for other giant wventures yet to
come, not only in aerospace but in
other fields. The ground rules to be
established, the ways of maximizing
the advantages of our private busi-
ness system while moving forward,
may, to a degree, point the direc-
tion and success of our future econ-
omy.

I have been using the supersonic
transport as a specific case example,
and an important one in the public
interest. Let me summarize my
view of the situation in this case. T
feel the circumstances surrounding
the design and development of the
ssT will be such, of necessity, that
the manufacturer will have such a
large stake in the enterprise that
there should be no worry as to his
motivation to do the best possible

job on the project. The effect of
this will redound to the benefit of
both the airlines and the govern-
ment. The manufacturer’s stake will
include the dedication of very ex-
tensive new and existing facilities
and of the best people that we have,
over a long period of time—15
years or more — to the effort. It
also includes prior research and
development. In Boeing's case we
will have a company investment of
30 to 40 million dollars in the pro-
gram by the end of the present
preparatory design stage, plus a
substantial investment in plant and
equipment to do the job.

I believe it is generally recog-
nized that in the development of
the subsonic jets the aircraft com-
panies took as great a risk, or great-
er, than their size and capitaliza-
tion really justified, In the super-
sonic transport, the proportionate
risk they will be taking will be
equally great, if not greater.

Because of this heavy commit-
ment, there i, in my view, as much
motivation for private enterprise to
do its very best—that is, to serve
the public interest—as if the pro-
gram were wholly its own. In other
words, I feel that if a private com-
pany has a sufficient stake, as it
will have in this instance, so that
the government will feel warranted
in giving to private enterprise the
flexibility and freedom to do the
sort of job it would do on its own,
we should have a good basis for a
successful program.

These are some of the matters
that will be getting consideration as
the ssT program moves toward the
next phase, of actual prototype con-
struction. 1 repeat, it is important
to both the public and industry
that we find the means that will
assure the best result. Our national
competitive position is involved, our
balance of payments, the ability of
private enterprise on the American
plan to compete with government
enterprise abroad.

My point is this: If there is to
be a government-industry partner-
ship in an essentially commercial
venture, we must be sure that it
rests on the soundest possible basis.
There is a great deal at stake, most
important of all the success of the
undertaking. ik
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HE SLOW-PACED and placid

Pearl River of Mississippi has
neither falls nor rapids, but it soon
will have a roar.

A new installation of the Na-
tional Aeronautics and Space Ad-
ministration approaches completion
on the river. Called the Mississippi
Test Facility, it still is in the ac-
tivation stage. When construction
is completed on the 142,000-acre
site, both the 138-foot S-IC and
the 82-foot S-II—first and second
stages of the Saturn V moon rocket
—will be tested there. They will
come in by barge.

The first three S-ICs are being
tested at the Marshall Space Flight
Center, at Huntsville, Alabama,
where initial tests on the first
ground-test rocket have been com-
pleted. That stage later will be
barged down the Tennessee River
to the Ohio, to the Mississippi, out
into the Gulf of Mexico and back
up the Pearl River to the Missis-
sippi Test Facility. Later, all the
huge moon rockets will be ground
tested at mTF and Boeing will be
doing the job.

Construction at mMTF is scarcely
214 years old. MTr was carved from
a pine and cypress woodland in
Mississippi’s Hancock County and
in a short time turned into an ultra-
modern space-age park.

Boeing’s job at mTr is just be-
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Rocket will sit above this blast deflector structure.

Photo shows S-IC test-stand construction October, 1965,

Boeing men at MTF include Man-
ager William Holmes (left) and Bel
W hitehead, test engineering head.

ginning. The company’s staff on
the site will build up to 320 people
by early 1967, when the S-IC-4—
the fourth flight model and the
second flight stage to be built by
Boeing—is scheduled to barge up
to the base of a 400-foot test tower.
The rocket will be lifted by crane
and placed in one of the dual cells
for static firing.

Boeing has as one of its present
functions the surveillance of the
brick-and-mortar stage of test-stand
construction, which is being hand-
led by the Corps of Engineers.

Boeing also is writing require-
ments for control, check and data-
collection equipment which will be
used in the tests, After concrete is
poured, the work of installing the
test equipment in the tower and
the control building will begin. In
the case of the tower, this means
work in Mississippi’s tallest build-
ing. Eventually, Boeing will move
into the completed facility and run
the actual tests of rockets numbered
four through ten, with possible ad-
dition of five later in the program.

General Electric Company, the
site support contractor, has charge
of the computer data-storage sys-
tem.

In addition to the two-position
stand for the S-ICs, two separate
stands are being constructed for the
S-ITs. A laboratory and engineering
complex, an industrial complex,
seven and a half miles of man-made
canals, a lock, a bridge and a net-

work of roads and railroads are
being built.

Present manpower count at the
site exceeds 5,000. It will drop by
2,000 or so when construction and
installation work are complete. Boe-
ing, North American Aviation (the
S-IT builder), General Electric and
NaAsa, which is in overall charge,
have personnel there.

The S-II test program is farther
along than the S-IC. The first
rocket has been delivered and test-
ing is expected to begin this winter.

MrtF is about 35 air miles from
downtown New Orleans and 45
water miles from Michoud, where
Boeing is building the S-ICs. Water-
ways between Michoud and MTF are
not so spacious and deep they can
carry any size shipping. A relatively
small barge is used for the short
trip up the Pearl River.,

The wMTF site was picked for
several reasons. It is in a sparsely
populated area where relatively
little evacuation was required be-
cause of the high noise level of
rocket testing. The site is close to
the Gulf Coast, so shipment of
stages to Cape Kennedy will be
reasonably simple. The two lower
stages of the 364-foot Saturn V are
so big that long-distance highway
transportation is out of the question,

Nasa’s acoustics experts con-
cluded early in the program that
two zones should be designated for
the site. One is the central test
area, $13,500 acres immediately
around the test stands. In that area
the sounds from test firings, par-
ticularly from the 7,600,000-pound-
thrust S-IC, will prohibit any use
other than testing. Another 128,000
acres of buffer zone surrounding the
test area is too close for permanent
residents, but can be used for hunt-
ing, fishing and farming.

The Pearl River once before was
a boom area, when loggers were
cutting pine forests and the river
was alive with cargoes shipped from
a community named Logtown. Pi-
oneers found large oysters on the
banks of the nameless stream and
hopefully named it the Pearl River.
The dream of shining pearls never
became a reality, but a more fan-
tastic vision of men flying to the
moon will be tested here.
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John Yeasting holds citation accepted on behalf of men and women of Boeing
Commercial Airplane Division. Sperry Medal winners are, from left: William
Cook, Maynard Pennell, Richard Rouzie, John Steiner and Richards Loesch.

Sperry Award is received by

THE TEAM THAT LAUNLCHELD
A THOUSANG SHIPS

HE NAME of the man who

engineered and produced the
first wheel and demonstrated it in
use is lost in the mists of pre-his-
tory. More's the pity, for he effec-
tively created the art of transporta-
tion,

We know the later names; it was
a leap of millenia from the wheel
to the first application of mechani-
cal power to the transport of man
and his goods. Newton, Huygens,
Trevithic, the Stephensons, Bald-
win, Benz, Olds, the Wright Broth-
ers—the list of individuals swells in
almost geometric progression into
the 20th century.

It is a matter of pride for the
man, his associates and his com-
pany when one is singled out by his
peers for honors in his field. It is a
matter of even deeper gratification
when the teamwork of five men is

so honored and the essential con-
tribution of more than twenty thou-
sand others is recognized for “a
distinguished engineering contribu-
tion which, through application,
proved in actual service, has ad-
vanced the art of transportation
whether by land, sea or air.”

On November 9, before more
than twelve hundred members and
guests at the Winter Annual Meet-
ing of the American Society of
Mechanical Engineers, five Boeing
engineers were awarded the coveted
Elmer A. Sperry medal for just
such a distinguished engineering
contribution—the concept, design,
development, production and prac-
tical application of the Boeing
Family of Jetliners. In the same
presentation, the men and women
of the Boeing Commercial Airplane
Division were cited for their dedi-

cated effort in the jetliner program.

Receiving the Elmer A. Sperry
Award medals for 1965 were:

Maynard L. Pennell, now a Boe-
ing vice president and supersonic
transport program director, for lead-
ing the team which produced Amer-
ica’s first jet transport and guided
evolution of the jetliner family.

Richard L. Rouzie, director of
engineering in the Commercial Air-
plane Division, for his leadership
in engineering production which as-
sured the orderly and on-schedule
production of the jetliners.

John E. Steiner, chief project en-
gineer for the 727 and 737 jet-
transports, for applying airline re-
quirements and operational stand-
ards to the design of the jetliner
family and leading development of
the 727.

William H. Cook, assistant pro-

gram director—technical of the su-
personic transport program, for
leadership of the applied research
which served as the basis for the
engineering excellence of the jet
transport family.

Richards L. Loesch, Jr., chief of
flight test, Commercial Airplane
Division, for continuous leadership
in the flight test programs of the
707-720-727 series which estab-
lished practical operation.

When the medal winners had re-
ceived their awards, William Little-
wood, vice president of American
Airlines and a member of the Sper-
ry Board of Award who had intro-
duced the recipients, called forward
still another: John O, Yeasting,
Boeing vice president and general
manager of the Commercial Air-
plane Division, to receive the cita-
tion on behalf of his team—the men
and women of his division — for
their “dedicated effort and essential
contribution to. .. the family of jet
transports.” Yeasting received the
certificate from the hands of Glenn
B. Warren, chairman of the Sperry
Board of Award.

Representatives of five of the
most prestigious engineering soci-
eties make up the Sperry Board of
Award: The American Society of
Mechanical Engineers, the Institute
of Electrical and Electronic En-
gineers, the Society of Automotive
Engineers, The Society of Naval
Architects and Marine Engineers
and the American Institute of Aero-
nautics and Astronautics.

The award, established in 1955,
commemorates the life and achieve-
ments of Dr. Elmer Ambrose Sper-
ry whose inventiveness contributed
greatly to the advancement of the
art of transpertation.

In both William Littlewood’s in-
troduction and Maynard Pennell’s
acknowledgment of the awards, one
factor was stressed: team effort is the
essential of progress in the complex
world of today's engineering sci-
ence. Without it, the new dimen-
sion in air transportation typified
by the Boeing jetliner family would
have been impossible, With if, the
intercommunication between peo-
ples which contributes to world un-
derstanding, stability and progress
has been stimulated on an unpre-
cedented scale. —-
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SAC author-photographer took many photos of Boeing B-52 bombers.

New book portrays Strategic Air Command

GOOLOIE’S L4y

By DARRELL BARTEE

PHOTOGRAPHER with a fly-
ing, prying camera has pro-
duced a full-length picture of the
Strategic Air Command, in book
form. He knew where the action
was because he is a veteran SAC
combat crewman himself.
Maj. Clifford B. Goodie is a
navigator with the 92nd Strategic

Maj. Clifford B. Goodie

Aerospace Wing, Fairchild Air
Force Base, Washington, with more
than 5,600 flying hours in B-29s,
RB-47s and B-52s. His new book,
“SAC: A Portrait,” contains some
200 photos of SACmen and their
weapon systems.

In a foreword to the jumbo-sized
volume, SAC Commander-in-Chief
Gen. John D. Ryan speaks of the
“special significance” of the book
and calls attention to the first-hand
experience of the author.

Photos of Boeing B-47s, KC-135s,
B-52s and Minuteman missiles oc-
cupy many of the 191 double-sized
pages of the work. Major Goodie
has included unusual views of SAC’s
underground command post, alert
duty at various bases, and shots
telling the story of SAC training.
The human element is in the fore-
ground, where it belongs. The pub-
lisher is Simon & Schuster, New
York; the price is $9.95. '
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Sculpture decorates promenade
outside Mar del Plata Casino.

South of the Parana River

LI ISTMMAS

By ROBERT NEPRUD

N 1966 it will be possible to enjoy
Christmas in South America’s
summer by flying from New York,
Miami or Western Europe to Bue-
nos Aires and other southern capi-
tals aboard one of Aerolineas Ar-
gentinas’ new, long-range Boeing
707 Intercontinentals. The govern-
ment-owned airline recently ordered
four of the turbofan-powered sky
giants.

In announcing the purchase,
Brigadier Roberto Garcia Baltar,
the airline’s president, noted that
the new jets will approximately
double the number of seats avail-
able on the carrier’s international
flights and will greatly augment
cargo-carrying capacity.

Argentina, a large and progres-
sive country, owes much of its re-
cent growth to aviation. Because it
iz a land of vast distances and ter-
rain as varied as Andean peaks,
tropical jungles and table-flat pam-
pas—with the wild and windy
wasteland of Patagonia tossed in—
it long has depended on airplanes
to provide its secattered people with
a communications lifeline.

Origin of Aerolineas goes back to
Aeroposta Argentina, which had its
beginnings in 1927. First flights by
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Brigadier Roberto Garcia Baltar
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the pioneer carrier were between
Buenos Aires and Asuncion, Para-
guay, in a French Latecoere Model
25 single-engine monoplane with
room for four passengers. Interme-
diate stops were made at Monte
Caseros and Posadas, two inland
communities.

Late in the year of its inception,
Aeroposta tackled the formidable
task of extending service south to
the territory of Patagonia from
Bahia Blanca, a seaport on the At-
lantic coast.

Sheep farmers and petroleum ex-
perts soon were making use of the
aerial seven-league-boots provided
by Aeroposta. Mail moved on wings
instead of via tedious overland
routes or in the holds of coastal
steamers.

Aeroposta again extended service
southward, with intermediate stops,
to the town of Rio Gallegos near
the Straits of Magellan, where
winds howl almost continually and
claw at men and aircraft alike with
a blind fury. On some days a 20-
man detachment of soldiers from
the local Army garrison was re-
quired to hold down the frail air-
craft and pull it into the protection
of a hangar, On windier days, take-
offs were made with practically no
run, as giant gusts literally lifted

N STUMMER

the light monoplane into the sky.
In 1936 a group of Argentine
businessmen purchased Aeroposta
from the original owners. The new
management promptly bought sev-
eral German Junkers JU-52s.
Additional airports and improved
ground facilities, including work-
shops, were established and routes
were extended deeper into Pata-
gonia and elsewhere in Argentina.
About this time the Argentine gov-
ernment became a partial partner,
contributing to the company’s cap-
italization and maintaining ground,
radio and weather installations.
The airline prospered under the
mixed plan. Aeroposta added DC-3s
to its fleet and extended its routes.
The years immediately following
World War II saw the creation of
other mixed-enterprise airlines in
Argentina. Among them were Flota
Aerea Mercante Argentina (Ar-
gentine Merchant Air Fleet), which
began to serve Chile, Brazil and
parts of western Europe in mid-
1946. Zona Oeste v Norte de Aero-
lineas, covering the western and
northern regions of the country,
went into operation the same year.
Perhaps the most interesting of
the latter-day airlines was Aero-
linea Litoral Fluvial Argentina,
which used British Short Sandring-
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Painting shows 707-320B Intercont

ham flying boats—the civilian ver-
sion of the wartime Sunderland—
to skip up and down such rivers as
the Parana and the Uruguay in
eastern Argentina.

In 1949 the four airlines merged
to create Aerolineas Argentinas.
DC-4s and DC-3s continued to be
standard equipment, as did the
Short flying boats. In 1950, DC-8s
were put on flights to New York, to
Europe and to some other places.
Soon thereafter, Convair 240s were
acquired. In March 1959 Aerolineas
received its first of four Comets
from de Havilland and moved into
the jet age.

Many tourists are surprised to
learn that Argentina, along with
some of its neighboring republics,
is more European than Spanish in its
atmosphere and background. While
Spanish is the official language,
many peoples, including Italians,

inental jetliner over Iguassu Falls,

Germans, British and Poles, have
made their distinctive contributions
to the culture and economy of the
country.

With a population of four mil-
lion, Buenos Aires is the largest
city in South America and one of
the great cities of the world. It is
big, basically modern and animated.
Its lights burn long and brightly
to the accompaniment of tango
rhythms.

Blessed with broad avenues, im-
pressive monuments, spacious parks
and a wealth of cultural attractions
such as museums, art galleries and
fine theaters, Buenos Aires is like
Paris in many ways.

For the fancier of good beef, Ar-
gentina is a dream come true.
Steaks are huge, flavorful and in-
expensive, The mixed grills are fa-
mous, the local sausages spicy and
the meat pies (called empanadas)

unforgettable. Wines, especially
those from grape-growing Mendoza
in the Andes, are excellent.

Popular places to visit are Mar
del Plata, a seaside resort renowned
for its beaches, casinos, good fish-
ing and fine seafood; San Carlos
Bariloche, in the Argentine-Chilean
lake district, where mirror lakes
and extinct volcanoes enrich the
sylvan scene; Iguassu Falls, where
275 separate silver cataracts and a
casino beckon; Cordoba, second old-
est city on the Continent, exuding
history and colonial charm; La
Plata, famous for its university and
its horse racing, and El Tigre, a
boating haven situated on the delta
of the Parana River.

This is only a sampling of the
attractions of Argentina. The sen-
sible course is to start making plans
for a trip. Remember that Christ-
mas comes in summer.

13



WEAPONS MAN

HEN the floor collapsed in-
side his newly acquired but
aging cabin on Whidbey Island,
near Seattle, Richard A. Mont-

gomery wasted no time impugning
the laws of nature governing ter-
mites and the useful life of wood.
He simply installed a new floor and
made plans for an entirely new
structure.

As director of Military Systems,

Aerospace Group, Montgomery
brings a similar action-oriented ap-
proach to his job. His organization
evaluates potential military needs
and then develops concepts to fill
them. A crystal ball, however, even
if a working model could be found,
would be a doubtful item in Mont-
gomery’s office. “He'd want to see
a circuit analysis first,” said an
associate.

Technologically aggressive, Mont-
gomery is known for an ability to
penetrate gquickly to problem
sources, On the personal level, his
manner gains swift rapport with
military and government people,
due in part to his ability to speak
their language. Montgomery's meth-
od is deceptively simple: he places
himself mentally in the customer’s
shoes and lets the pinches help to
evaluate the view.

Canadian by birth, Montgomery
holds a bachelor’s degree from the
University of British Columbia, plus
a master’s and a doctorate from the
California Institute of Technology.
It was as Dr. Montgomery that he
came to Boeing in 1951, following
work on anti-submarine warfare
programs on the East Coast. His
company service was interrupted by
214 years spent with the Depart-
ment of Defense as assistant direc-
tor for strategic weapons. Mont-
gomery still serves DOD as an
unpaid industry consultant.

Off the job, Montgomery likes to
travel. He and Mrs, Montgomery
enjoy live theater and concerts and
comprise a tough bridge twosome.
The man reads every newspaper he
can lay hands on, books, magazines,
foreign affairs publications and
technical journals. A believer in
community service, he is a past
water commissioner for his district.

Montgomery is father of six boys
who have been active on the Scout-
ing - fishing - golfing - skiing - Little
League circuit for years. Working
with them, Montgomery developed
a respect for young people which
has led to still another activity. He
is moderator for a senior youth
council organized by his church.

Busy Montgomery says, “I've
done less than half of the things in
life T°d like to do. The list keeps on
growing, and I hope I never catch
up.” -



New method makes accurate space charts possible

ROAL MALF TGO THE MOON

By WESLEY ROBINSON

HEN a river pilot starts down

the Mississippi, he uses a chart
of currents and shoals to pick the
best passage. When astronauts start
toward the moon, they likewise will
need charts. Recently, for the first
time, it became possible to make
such charts with absolute accuracy,
thanks to an ingenious computer
method devised by mathematicians
Andre Deprit and J. F. Price of
Boeing's Scientific Research Lab-
oratories, Using 33 recurrent power
series, with elements computed in a
repetitive manner, Deprit and Price
have succeeded in planning major
orbit paths, plotting orbits in the
vicinity of the main path, and deter-
mining how stable the whole thing
will be. A feature of the method is
that these things are done by the
computer all at once.

“If you could compare an orbit
to a piece of hardware, our results
would look like a large flexible tube
of several interlocking orbits in-
stead of a single stiff wire of one
orbit only,” explained Deprit. The
method is more accurate than class-
ical methods that have been used
for over half a century, and from
three to 15 times faster. In some
cases, an orbit and its stability can
be analyzed by the computer in 22
seconds.

Key to the method is the recur-
rent power series. This process em-
ploys the sums of an infinite num-
ber of quantities. If the first quan-
tity is known, the second one can
be computed. Once the second
quantity is known, the third one can
be computed, and so on. After a cer-
tain point, the quantities become
very small and can be ignored.

Earlier techniques individually
plotted as many as 4,000 points to
determine an orbit path. The new
Deprit-Price method may require
only 15 or 20 points.

In a recent exercise, Deprit and
Price used their method to check a

complicated periodic (continuous
cycle) orbit. Conceived by scien-
tists as a highway for space freight,
the orbit circled the earth three
times, then circled the moon three
times, then recircled the earth three
times in a never-ending cycle. A
space freighter in this orbit would
require no power, would travel fast
and endlessly on its track, yet would
stay near the earth and moon for
long enough periods to load and
unload freight. In most respects,
the orbit appeared ideal.

Not so, Price discovered. Slight
variations at the beginning of the
orbit cycle would cause large vari-
ations at the far end of the orbit,
making the path highly unstable. A
tiny error in trajectory, a slight
miscalculation in the mass of either
the earth or moon, or variations in
the earth-moon relationship could
ruin the orbit.

The Deprit-Price computer meth-
od holds great promise for research.
Given enough computer time, a
book of the most feasible earth-
moon orbits could be compiled, a
true road map through space. Also,
Deprit has employed the recurrent
power series technique to study the
gravity-free planets between the sun
and Jupiter. These are minor plan-
ets, or asteroids, called Trojans, and
are in such a position between the
two solar bodies that they are not
affected by the gravity of either.

Theoretically, a spacecraft at a
similar point between the earth and
the moon would remain at the spot
forever. Price has calculated the
orbits of objects near the Trojan
planets for the equivalent of 5,000
yvears with the new computer meth-
od, and has proven that such objects
should indeed remain stationary
between the larger bodies. -4

J. F. Price helped devise method of calculating orbits.




TWIN TURBINE Boeing/Vertol helicopters now serve with
U.S. Army, Marine Corps and Navy. Sea Knight assault heli-
copter (at top above) can carry up to 25 fully-equipped combat
troops in “vertical envelopment™ and other prime missions. It's
operational with Atlantic and Pacific Fleet Marine Forces. The

U.S. Army's Boeing/Vertol Chinook (pictured with Sea Knight
above) has been deployed to Viet Nam with the 1st Cavalry Divi-
sion (Airmobile). Each Chinook can deliver a complete infantry
platoon, or a complete artillery section, to assault landing sites.
Chinook is U.S. Army’s standard medium aszault helicopter.

Capa;bility has many fcz.ce.s at B oeing

SPACE maneuvers, such as rendezvous and
docking, are simulated in Boeing Space Center.
Pilots “fly” spacecraft, controlled through com-
puters, in simulated trajectories, velocities and
approach angles of space docking missions.

WORLD'S largest rocket, NASA’s Saturn V,
will launch first Americans to moon. Boeing
holds NASA contract for S-1C booster, develop-
ing thrust equivalent to 160 million horsepower.

ORBITING EYE, a manned telescope to orhit
earth 200 miles high, is subject of a Boeing
study for NASA. Space telescope could pene-
trate 20 billion light years, compared to today's
three. The Boeing study involves integrating
orbital telescope with a manned space station.
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