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SYNOPSIS

After a brief historical outline of principal developments

in the U.S. Navy since 1794, the present composition of the
shipbuilding industiry is described, and the predominance of
naval work highlighted. Naval procurement practices, and some
advantages of U.S. procedures are mentioned. New procedures

of concept formulation, contract definition and total package
procurement are explained, with a description of the effects
these procedures have had on the composition and the practices
of the industry. The paper concludes with a brief look at some
design trends for U.S. Naval destroyers.

NOTE
Statements of fact and opinions expressed in this paper
are the responsibility of the author, and do not necessarily
reflect the views and policies of the Department of the Navy
or the Department of Defence.



AN HISTORICAL OUTLINE

Early Days

In 1794 the first ships of the Navy of the
United States were authorised in an Act of Congress to provide
s Naval Armement. One of these ships, the USS CONSTITUTION,
a 44 gun frigate displacing 2250 tons, still floats today as
a commissioned ship of the United States Navy. She lies
alongside a Boston pier just across from the berth at which
the Royal Australian Navy's third U.S. built destroyer
commissioned eighteen months ago.

In the one hundred and seventy years since
CONSTITUTION was completed the United States Navy has often
bveen at the forefront of warship building and development.
In 1814 the first steam powered warship, Robert Fulton's
DEMALOGUS was completed. She carried 20 guns and displaced
247% tons. The Civil War of the 1860's saw the first naval
battle between ironclads; Ericson’s MONITOR and the
Confederate MERRIMAC. The ease with which they sunk wooden
ships, and their inability to sink each other demonstrated
the necessity of armnours.

The sare Civil War saw the first sinking of a
surface ship by a cubmarine, the HL HUNILEY. After being lost
and salved twice this manual propelled ship eventually sank
the HOUSATONIC, and sank herself in the wash of the sinking.
Another submarine o’ the period, INTELLIGENT WHALE, is
preserved today at “‘he Washington Navy Yard.

The recorstruction period after the Civil War saw
1little naval shipbuilding until the expansion programme of the
1890's. The battleship KEARSAGE built in 1899 was the first
vessel of the U.S. Navy to make extensive use of electricity
for power and light. <£{liips were now built of steel and after
the turn of the century turbines started to replace
reciprocating engines, 'n small ships. In 1906 three
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cruisers were built powered variously by Parsons turbine,
Curtis tuvbine, and reciprocating engine; each of 16000
horsepower. It was concluded from comparative trials that
the reciprocating engine was more economical at low speeds
but had less overlead capacity and less reliability.

WORLD WAR I

_ In the period from 1898 to 1912, 166 naval ships
were built in the U.S., with an aggregate displacement of
848,000 tons. The next ten years from 1913 to 1922 saw 472
ships built aggregating 1,165,000 tons. In 1916 a 'Big Navy
Act' was passed through Congress approving a 10 year building
programme intended to make the U.S. Navy the largest in the
world. Production reached its peak at about the time of the
Armistice and 1t was several years before deliveries were
completed. In 1919, 104 destroyers were delivered and in 1920
another 79. ibvut 20% of naval construction was completed in
Viest Coast yards, with most naval work still concentrated in
the North East. About one fifth of the tonnage was built in
Navy Yards.

1923-39

The years between the wars became a building race
constrained by armament limitation agreements. The U.S.
Navy's "second to none" policy was taken as a challenge
by the Royal Navy who were also intent on being second to
none. The Washington conference of 1922 set a U.S.-British-
Japanese ratic. of 5:5:3 and imposed a ten year holiday in
the building of capital ships. The U.S. scrapped eleven
capital ships building, but completed two as the aircraft
carriers LEXINGTON and SARATOGA. These ships were to play

an important part in stemming the Japanese advance in 1942.

In 1934 Congress passed the Vinson-Trammell Act
that authorised a continued building programme, to be shared
between private and navy yards, to maintain a Navy of modern
warships larger than any other. Three aircraft carriers, 7
battleships, 11 cruisers and 108 destroyers were authorised in
the next two years. eed/3



1940-45

In 1940 expenditure on Naval construction reached
an all-time high of $326 million. By 1942 this had increased
tenfold, and in the three years 1943-45 expenditure totalled
more than 23,000 million dollars. In these three years ships
delivered included 4 battleships, 28 aircraft carriers, 39
cruisers, 280 destroyers, 171 submarines and over 700 escort
ships. Three out of four ships were built in private yards.
There were thirteen private yards and six Navy yards building
ships of destroyer size. Ships were built fast and Beth
Steel, Quincy completed the aircraft carrier HANCOCK in 15
months.

1946-55

The years after World War II saw for the first
few years the normal postwar decline in building activity.
Few new vessels were ordered until the Korean War when
in 1952 SARATOGA and FORRESTAL were the first large ships
laid down since World War II. The same year the first
FORREST SHERMAN class destroyers were laid down, and NAUTILUS
ushered in the era of the nuclear submarine. In 1955 the
installation of Terrier in BOSTON made her the first ship to
carry supersonic missiles.

1956-65

The decade after the Korean War saw the foundation
of todays United States Navy of ships and 650,000 men.
70 nuclear submarines and ENTERPRISE, LONGBEACH, and BAINBRIDGE
all joinéd- the. flecets. 23 DDG's and 19DLG's were commissiongg.
Integrated tactical data systems were first installed. "
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There was a tremendous growith in the extent and complexity
of sensor and weapons systems and of ship's demands for

power,

1966-69

Apart from large orders for destroyer escorts
there has been some reduction in new orders in the last few
years. There has however been a revolution im'methods of
ship acquisition, with consideration of the life time costs
of ships and weapon systems assuming a new importance. The
actual number of ships on order in private shipyards has risen
fairly steadily since 1951, and reflects the generally
lengthening building times of all ships. There are currently
over 120 ships building or on order. A $3.8 billion
anthorisation bill for 31 new naval vessels was submitted %o
Congress this year.

THE SHIPBUILDING INDUSTRY IN THE U.S.A.

General

Although the subject of this paper is naval
shipbuilding, to discuss naval shipbuilding in the U.S.A. is
to discuss the shipbuilding industry. The navy of the United
States spends $3,000 million a year on shipbuilding, and that
is about as much as the rest of the Western World spends on
all its ships, military and merchant. The navy buys 80% of
the output of American Industry, and the Coastguard and
Maritime Administration buy another 15%.

The Composition of the industry.

A large part of manufacturing industry in the
United States contributes to the end product that is a naval
ship. There are the ship dusigners, the engine-builders, the
manufacturers of radars, computers, guns and missiles, the
thousand and one commercial firms that make machinery and
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components that go into naval construction. And of course,
there are the shipbuilders who put all these things together
and bring to life a modern ship of war.

It may seem superfluous to remind a group of naval
architects that the boundaries of ship construction extend
beyond the shipyard. You all know that. But I am referring
to an entirely different order of things than that you will
be used to from British or Australian experience. In the
United States the builders of ships reach out and tap not
just a marine-oriented, military oriented segment of industry
but draw on the industry as a whole. Let me elaborate this
point by illustration of the ship procurement process, and
Eomparison of American and British practices. There have becn
substantial changes in U.S.N. procurement in the last few
years and I will go into these in more detail later. In
general the practices I describe have been in existence for
some years. '

Naval Ship Design.

In Britain the design of naval ships has been
largely carried out by the Admiralty in conjunction with the
lead-builder. Builders were found to lack adequate design
staff and increasing use has been made of Yarrow Admiralty
Research Department as Admiralty design agent. In the United
States, the part played by profit-making consulting designers .
has been significant for many years. J.J. McMullen, George
Sharp, J. J. Henry, Rosenblatts, and Gibbs and Cox have all
undertaken substantial design work for the Navy. The contract
guidance plans for the DDG's were the work of Gibbs and Cox,
while Rosenblatts played a large part in the design of
TLONGBEACH. ZEach of these two latter firms has a design staff
numbering about 800. The consultants are employed not only
as designers to the Navy, but as detailed design agents for the
shipyards. In recent years they have become part of the
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contract definition teams being set up for new designs. I
would stress that these teams are responsible for systems
designs within the ship, such as the propulsion system, in
addition to their responsibility for structure and arrangements.

Propulsion Machinery Manufacture and Design

In Britain, turbines for naval ships are designed
by Pametrada, ALI, or English Electric. Turbines for merchant
ships are designed by PAMETRADA, a marine builders association
that includes no land turbine builders in its membership.
PAMETRADA designs are build by seventeen different builders,
as a subsidiary operation to their shipbuilding activities.
The results of this arrangement have not been particularly
impressive. In the United States turbines for ships are
designed and built not by shipbuilders, not by specialist
marine firms, but by the principal turbine builders of the
United States. Westinghouse, de laval and General Electric
compete energentically to supply power stations and = - .77 7C
shipbuilders. Similarly the manufacture and design of marine
boilers by Foster Wheeler, Babcoek and Wilcox or Combustion
Engineering is an integral part of their general industrial
activity.

Radars, Computers, Weapons

I am not well engough acquainted with the
procurement of military electronics and weapons in the United
Kingdom to compare the process in detail with that of the
United States. I have the impression though that much of what
is carried out "in house" in Britain, or by sole suppliers,
is in the U.S. thrown open to commercial competition. There
are reasons for the difference in approach of course, and a
most important reason is the comparative size of the market
for Defence Equipment in the two countries. In 1968 DOD
payments to the three largest defence contractors in the U.S.
totalled 5,598 million dollars.
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Shipbuilders Supply Equipment

It is not however in the very high cost areas
that the involvement of U.S. industry generally is most
evident, and the differences in practice most marked. The
most surprising difference in approach, 1s in matters of
shipbuilders choice of equipment of non-specialised nature
to build into the ship. It may not be generally appreciated
that in the DBG's for e xample, the USN does not decide what
boilers go invthe ship, or what main engines, or pumps,
or steering gear, or telephones, or refrigerators, but
leaves this choice to the individual shipbuilder. Thus
the Australian destroyers are the only ones of 30 ships of
the class with the combination of Foster Wheeler-General
Electric for main propulsion plant. The variety of
equipment that is introduced to the USN in this matter
brings with it significant problems of support. OSome of
these problems are being reduced by current policy to
order all ships of a class from a single builder, but in
general terms there will be no reduction in the proportion
of a ship the builder is required to supply. In fact
the proportion may well increase until the builder supplies
everything except the crew. In June last year, Admiral
Jamie Adair, in charge of ship Acquisition said:-

" Private design agents and private
shipyards design and build most of the
ships for the U.S. Navy. We also try
to get them to provide much of the
material. This simplifies programme
co-ordination and keeps changes to
a minimum" (1)
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Shipbuilders in the United States

There are seventy-eight private shipyards in
the U.S. with capacity for building ships longer than 400 feet
and 10 government owned yards. (Nine Navy yards and 1
Coastguard) Average employment in 1968 was "slightly more
than 230,000 workers of which some 92,000 are employed in
the government owned yards " (2) Not all the shipyards are
currently engaged in building ships. Appendix A contains
brief descriptions of the activities of thc principal privatc
building yards, and of the naval shipyards.

Shipyard Labour

The 92,000 men working in the 9 naval shipyarde
are divided fairly evently between the yards. The 138,000
in private industry are concentrated in the larger yards.
Newport News employes about 14,000 men, General Dynamics
Quincy, Avondale, and Ingalls each employ about 10,000 men
at the moment and the other yards generally employ less than
5,000 men in each yard. From my three years with Defoe
Shipbuilding Company, a yard I assume to be fairly typical
of the smaller yards, I found the following aspects of
labour practices noteworthy.
a. All shipyard workers belonged to
the one industry union.
b. Contracts were rencgotiated every three
years and marked by hard bargaining.
Phere was industrial peace during the
term of the contract.
c. There were wide graduations within any
particular craft in degrees of skill
and experience, and corresponding
graduations in wages.
d. There is no apprenticeship system in
operation. Qualification ig by trade
test on recruitment, and after training
whose duration depends on rate of progress.
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e. There is a very high level of job
education amongst the workmen who
are generally able %o discuss both
practical and theoretical aspects of
their job with some fluency.

f. There are few demarcation problems.

g. Despite some appalling conditions in
which to work, aggravated by a temperature
range of over 1000, a high standard of
effort and quality was maintained.

Wages are generally good, and at the end of 1967 gross hourly
earnings of production workers averaged §3.55 with average
weekly earnings $144.49 (3).

Shipyard Capital Investment.

Capital investment in shipbuilding in the United
States has been low for many years, particularly in comparison
with the capital investment in U.S. manufacturing generally.
In an address to the American Society of Naval Engineers in
1967 the following figures were quoted by Rear Admiral
Sonenshei - (4)

New Capital Investment per $100 Wages

1958 1964
U.S. Manufacturing $19  $20
U.S. Shipbuilding $ 7 $ 5
Value Added Per Production Worker
1958 1964
U.S. Manufacturing $12,100 $16,600
U.S. Shipbuilding ~$ 9,000 $10,900

The reasons for this are fairly straight forward:
a. Government capital investment during
World War II provided many yards
with excess post war capacity, and
reduced pressures for new equipment. .../10
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b. The jobbing nature of shipbuilding
work does not lend itself to intensive
capital investment.

c. Better investment opportunities were
available elsewhare.

Lack of capital investment tends to lead to low efficiencies
that in turn lead to high costs, low profits, and lack of
capital for investment. It was with regard to this self
perpetuating cycle, and in an endeavour to get better value
for its money, that the Department of Defence decided

a few years ago to introduce changes in its procurement
policies. Reminding you that the Defence Department is a
monopsonist buying 80% of the industry's output, it is clear
that these changes would result in changes to the industry.
I will describe both the procurement changes and their
effects on industry.

THE PROCUREMENT OF SHIPS FOR THE U.S. NAVY

The Bureau of Ships.

Before discussion of new processes of procuremenw
it is useful to first review these that have existed for some
years past. Tor this reason I have used the title Bureau of
Ships, the organisation for so many years responsible for the
procurement of ships for the U.3. Navy, and now translated to
the Naval Ship Systems Command., I would like to stress it is
the Bureau that has had ships designed, contracted and buil?
to meet the requirement of the Chief of Naval Operations, and
not the U.S. Navy as a whole. The autonomy granted to the
Bureau and the separation of powers from the other naval
departments contributes a good deal I believe to the result
attained. In the words of British naval historian Captain
Stephen Roskill, R.N:
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"The strength of the American organisation
lay in the quality and technical experience
of the officers appointed to the higher posts
of the Bureaux, and in the influence they
wielded -~ especially in the fields of
technology. The superiority of so
much American equipment when compared to
its British counterparts undoubtedly owes
a great deal to the Bureau System". (5)

The organisation of the Bureau, and in particular the financial
authority of its engineering managers, appears to lend itself
to a particularly effective management of shipbuilding
programmes.

Sshipbuilding Contracts. -

Contracts for U.S. Naval Ships are competitively
bid to a fixed price. Bids are opened and announced
together, and contracts awarded, usually to the low bidder,
soon after. ZEscalation clauses provide for changing wage
levels in the area (but not in the contractors own firm)
and changing material costs. A schedule to the contract
states what the U.S. Navy will supply; the builder is required
to supply everything else. As mehtioned earlier the shipbuilder
may choose engine builders or boiler manufacturers as he likes
and the Bureau of Ships in Washington is not even cognisant
of what has been bought. From the date of award of contract
all contract administration becomes the responsibility of the
local Supervisor of Shipbuilding.

The Supervisor of Shipbuilding U.S.N.

The area Supervisor of Shipbuilding is responsible
to the Bureau of Ships for the satisfactory fulfilment of the
contract. In implementation of this hes-

a. Approves plans.
0'0/12
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b. Advises on interpretations of
the specification.

c. Approves changes reducing costs or
costing up to $5,000.

d. Negotiates cost changes with the
contractor.

e. Ensures contractor has a satisfactory
inspection system.

f. Approves trial schedules, and

g. Hires and employs staff to perform
his function.

If the contractor proposes specification changes resulting
in cost saving, half of the saving goes to the contractor
and the other half is a saving to the Bureau.

The Supervisor of Shipbuilding is in general left
to get on with the job and when it has been completed, and
set to work, report it ready for the inspection of the Board
of Inspection and Survey.

INSURV

The Board of Inspection and Survey are
responsible not to the Bureau of Ships but to CNO, the
Secretary of the Navy, and Congress. When a ship is completed
their team of experts looks it over in harbour and at sea,
and recommends for or against its preliminary acceptance into
the U.S3.N. For a period of six months after handover to the
Navy the ship and all its systems remain under warranty and a
final acceptance trial is held by INSURV just before the end
of this period. Any defects that have shown up in this time
are then rectified at the builders expense.

NEW PROCUREMENT PRACTICES FOR U.S. NAVAL SHIPS
General

The initiative for change in defence procurement
practices came from the office of Defence Secretary McNamara,
eeo/13
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as part of his endeavours to rationalise defence planning
and to increase the effectiveness of defence expenditure.
Today in the words of the Assistant Secretary for Systems
Analysis, Alan Enthoven:

"Porce and financial planning are done

on a long-range multiyear basis, choices
among weapons systems are made only

er requiremcnte, capabilities and
cost are projected 8-10 years in the
future, and decisions are reflected in
long-range plans® (6).

These precepts have been translated into a

number of new procurement techniques and I would ask you 1o
note that when I talk of procurement I include the processes
of design, selection, contracing, building, putting into
service, and supporting in the intended role. It is

this broad concept of procurement that is fundamental to

the approach. Contributing to this embracing approach thexc
are various separable techniques and various new terms. Tha

first of these to be introduced was 'Multi-Year Procurement ::

Multi-Year Procurecment

Un%il recently the United States Navy ordered iis
ships on the basis of annual appropriations. This meant thav
a class of ships would be ordered a few aiv a time, year by
srear, and with changes brought into the contract so each siin
differed from its predecessor. Thus the class of 23 DIG's
was divided between 6 builders and 7 AKA's were bullt undcx
seven different contracts. A study of the bullding costs cf
23 DDG's (7) drew the following conclusions:

6 contracts 6 yards (as built) $420 million

1 contract Save $55 million
1 contract 1 yard Save $88 million
1 Shipyard updated Save $109 million
Build in Sweden Save $140 million
Build in Japan Save $264 million
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The innovation is that the NSSC will now call tenders for

the construction of the entire class of ships spread over a
series of years procurement. Congressional approval has been
obtained to adopt this scheme.with its provision for
cancellation changes should the continued appropriations not
be forthcoming. Whereas in previous years the NSSC encouraged
bidders to bid for a small group of ships now each is bidding
for the lot.

_ 20 DE's of a single class were awarded to
Avondale Shipyard in pursuance of this policy and with a
saving:over two builders of approximately $16 million.
In similar fashion 17 LST's were awarded to National Ship
in San Diego at a saving of $19.5 million. The assurance
of continued work flow in a programme of this nature
has encouraged introduction of new equipment and techniques.
Avondale have spent $6-10 million recently on shipyard
extension and introduction of computer controlled plate cutting
National Steel have introduced fully automated plate handling.
This does not hely the smaller yards no longer getting
business but it is apparently thought preferable to encourage
and support the few, rather than to sustain the many.

Concept Formulation

This is now the first step of the new approach
to procurement and is a radical departure from previous
practice. In the past the Navy worked out a sketch design,
and in conjunction with design agents produced a ship design
that was sent out for tender, Today the Navy develops broad
performance specifications setting out the missions %o be
performed, the payloads to be carried, and the reliability
required. It is then open to design competition to produce
a concept for size, number and type of ships that will perform
these functions. For each system the life cycle cost is
estimated including design, building, spares, operation and
maintenance over the designed life. Crew salaries and scrap
value all enter this life-cycle cost analysis. The concept

formulation period states the requirement and selects the most

appropriate general solution to it, or the appropriate method
of approach to resolution of the problem. /15
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Department of Defence approval of the concept is necessary
before proceeding to the next stage.

Contract Definition

It is here that industry is first brought in to
active participation in design. It can be conveniently
divided into three phasess-

A. The Preliminary Proposal Phase

In response to requests for proposals
sent to prospective bidders, each
bidder puts forward a case to support
his being paid by the government to
enter a design competition. This
period occupies each bidder for
several weeks.

B. The Contract Definition Phase
In this stage two or more of the

most promising tenderers are selected
and awarded a fixed price contract to
carry their designs further to the
stage where they can guarantee performance
specifications and establish firm
schedules and cost estimates for the
total project. Typically three compelitors
are selected at this stage and are paid
about $5-10 million each for six months
detailed design work.

C. The Source Selection Phase

Having recceived the large submissions

of each competitor in contract defirition
it is now up to the Naval Ship Systems
Command to evaluate them. In accordance
with predetermined and prepublished
criteria the proposals are then

evaluated as tos=
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Technical Factors,
Life - Cycle costs Factors, and
Cost ~ Effectiveness Factors.
Cost Effectiveness rankings are calculated
by considering the operational objectives
to be met, and for each objective computing
a Figure of Merit. This Figure of Merit
will usually be a2 ratio of Effectiveness Paramcter

Lifetime Cost

For example in the case of ships
required to deliver a load it would be
Carrying Capacity x Speed

, Lifetime Cost
In addition computer "ysis of

effectiveness is carried out by
exercising each proposed ship in a
variety of operational scenarios.

D. Contract Award

Having regard to the evaluations of the
source selection phase, and where appropriate
incorporating the best ideas of various
submissions, a contract is negotiated on

the basis of the performance and cost

figures of the submission. Procurement

at this stage will normally be Total Package
Procurement with one firm awarded the contract
to complete design and build all the ships of
the class. As a single order could run to
$1000 million or more it is unlikely that
firms are likely to accept the risk involved
in a straight fixed price contract; or that
the Navy is willing to pay the premium in
price required to cover the risk,

The type of contract likely to be used is a fixed price -
incentive contract allowing for variations up or down as the
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builder gets into the contract, with advantages to both buyer
and seller if costs are reduced, and diminishing profit and
eventual loss if prices exceed a predetermined level. A
target price is agreed, a ceiling price, and variations in
cost above and below the target price are shared according

to an agreed ratio, commonly 80% govermment 20% contractor.
The contract will provide for an agreed profit commonly

8%. Various incentives and liquidated damages clauses may

be included to cover performance figures, delivery times,

any other factors meriting special attention.

The contract may extend beyond initial supply
and may include maintenance costs for the first few years

or perhaps the lifetime of the equipment.

RECENT PROCUREMENTS AND CHANGES IN THE INDUSTRY

General

The Concept-Formulation, Contract Definition
process has now been applied to three classes of ship,
although none of the projects have yet proceeded to the stage
of Total Package Procurement. To provide competitors in
these design competitions there have been substantial
changes 1in the industry.

The FDL

The first use of the procedure was in the Fast
Deployment Logistic Ship Project (FDL). The concept of these
ships was to provide a mobile force that could be quickly
deployed to any trouble spot and unload rapidly an army
detachment with associated equipment. The preliminary
design of a ship to meet this role was carried out by Navy
"in house" but 1t was then decided to apply the Contract
Definition concept. ]

It was soon clear that the majority of -builders
did not have the strong design teams required to participate
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in a competition of this nature and the initial applicants
were reduced to three selected for the contract definiti
phase. Iach of these three contenders had formed a team that
included designers of ships and shipyard facilities, as well
as systems analysts and shipbuilders. The three engineering
teams were:-—
General Dynzumics/G. Sharp/C.J. Foster/Arthur D. Little
Litton/J.J. Henry/Ralph M. Parsons/TRW Systems.
Lockheed/Gibbs & Cox/Bechtel Corp.
It will be noted that in each case the prime contractor was
a firm with aero~space associations that had recently moved
into the shipbuilding industry.

In July, 1967 the source selection phase of the
Contract was completed and Litton were announced as selected
for submitting the best technical proposed for design and
construction of FDL ships. The next stage would normally have
been a contract for total package procurement, but this proved
impracticable as Congress deleted all funds for this project.
It is now hoped that funds may be available to start on 4
ships this coming year.

Although the FDL's have not becen build the U.S5.N.
consider the worth of the approach well established. The
Litton FDL turns out to be a substantially different ship to
the "in house" design FDL(X).

DESIGN COMPARISON

FDL(X) FDL
LOoA 675" 855!
BEAM 104! 104!
DRAFT 28! 281
DISPLACEMENT 28,000 T 40,500
SPEED 22 KNOTS 25 KNOTS
CARGO 6,200 S/T 10850 8/T
COMPLEMENT 52 37

PROPULSION Gas Turbine Steam
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"For equal payload capacity the 25 year lifetime cost for
the "FDL ship system is at least 400 million dollars less
than for the FDL(X) ship system, and this takes into account
the amortisation charges associated with shipyard upgrading"
(8). This is high potential return on the investment of some
$15 million for contract definition.

The ILHA

. A similar exercise in contract definition was
carried out for ‘the LHA ships with in this case contracts
being awarded to:

General Dynamics $5,400,000
Litton Industries $6,400,000
Newport News $8,200,000

The discrepancies in cost were due to previously contracted
studies that GD and Litton had been paid for on the FDL
project. The successful contestant was once more Litton.

DX-DXG-DXGN
As the Title suggests these are programmes for
escort vesselss conventional, with guided missiles, and with

nuclear propulsion. DX is the first type to go to Contract
Definition. Proposals were requested from six builders but
Avondale, Todd and Newport News were eliminated. CD contracts
were then let to the three remaining:-
General Dynamics - Honeywell $9, 000,000
Litton-Rosenblatt-Honeywell $9,000,000
Bath-Gibbs & Cox-Hughes $10,500,000
Following evaluation of proposals by the Navy it is expected
a production contract will be awarded in August 1969.

Changes in the Industry - Design Teams

The engineering teams formed to take part in
Contract Definition assemble far more talent than is
generally brought to bear in ship design. ZEach of the major
competitors must employ teams of several hundred engineers to
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produce their designs. These large assemblies of talent, and
integration of many disciplines are expected to bring big
improvements in design standards. Optimisation studies are
being greatly assisted by extensive use of computers and
there is increasing usage of computer-aided ship design.

Changes in the Industry - Shipyards

All major shipyards are now embarking on some
form of modernisation and it appears this has been stimulated
by the new procurment practices. Newport News has a five year
updating programme in hand leading off with new plate and
storage yards and fabrication shops. Avondale build inverted
and rotate their DE sections in special jigs. Tape programmed
cutting is in use. National Steel have installed a large
automatic plate handling equipment (9). The largest of the
shipyard innovations are those planned by Litton industries
who have started building an entire new shipyard across from
Ingalls on the Pascagoula River. The shipyard is being financed
by a $134 million bond issue of the State of Mississippi. The
state will own the yard, and Litton run it. The new shipyard
is planned for automatic handling and assembly line flow.
Complete outfitting of sub-assemblies is intended so that
when joined together they form a structurally complete and
outfitted ship. Each ship is then moved across for side
launching into the river, ready for test and trials., I
believe it to be worthy of note that this most modern shipyard
in the world utilises a side launching process, enabling ships
to be launched much heavier and with lower stresses than in
a conventional end launch.

TRENDS TN DESTROYER DESIGN

General

Before concluding this description of naval
shipbuilding in the United States it is interesting to review
some modern trends in U.3. destroyer design and in doing so I
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will rely largely on a recent paper by Owen H. Ozkley

of the Naval Ship Engineering Centrc (10). The trend in
general is one towards increasing displacement, increasing
complexity, increasing power demands and increased cost.
The reasons for this are principally a substantial increase
in the volumetric needs of the electronics weapons payload,
and of the crew. The ships sige is now volume-determined
rather than as before by load carrying capability.

Machinery Developments

There has been little change in the weight and
space requirements of propulsion machinery. A pressure
combustion boiler was introduced into the DE 1040 class, in
attempts to save weight and space. An exhaust gas driven
turbo-changer provides combustion chamber pressures of
about 5 atmospheres. The boiler is compact but difficult
to maintain, and a high inciden 2 of breakdowns has led fo
its discontinuance. The growing challenge to steam propulsion
is that of the marinised aircraft type gas turbine. Units of
up to 25,000 s.h.p. per gas generator are available from Pratt
and Whitney and General Electric. The Pr.tt and Whitney FT4
engine is at sea in the MSTS ship ADMIRAL CALLAGHAN, the
HAMILTON class Coastguard cutters, and is being installed in
the Canadian Navy's new DDH.

Tn the Concept Definition contests for the
FDL tenderers proposed alternate propulsion systems but it
was steam that won the day for the FDL. In the current DX
competition the protagonists of gas turbines are confident
that units will show to advantage in the smaller ships.
Steam systems are by no means surrendering the field, and
General BElectric are proposing a simplified system of one
large boiler per shaft set that they are confident will be
preferred to gas turbines on all counts. I% is interesting
that 1200 psi and 950° P remain the preferred steam -
conditions, with electronic solid state control devices and
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bridge control of engine state and speed. The propulsion
system is designed for minimum watchkeeping and maintenance

effort.

Hull developments

Changes in hull design and layout generally take
the form of provieion of increased space for increased
requirements of electronics and personnel. The use of all
aluminium superstructure to provide added volume, and of
bulbous bows to house sonars, has become established
practice. There are significant improvements in habitability
standards, and new ships have walk-in ships stores and more
.gspacious and better furnished accommodation. In an endeavour
to keep pace with the shortening life of weapons systems a
close examination is being made of the "modular-podular"
concept. This will require a particular sensor or weapons
system to be built within a defined envelope fed by specified
power supplies. For initial installation, modification, or
replacement of the pods, all that will be necessary is for the
complete unit to be removed, and a new unit installed and
connected. In existing ships there have been marked
improvements in arrangements for receipt, stowage and use of
stores.

Nuclear Ships

There are two nuclear destroyers in commission

- and contracts have been awarded for two more. They are ships
of more than 8000 tons displacement and it is probably that
ships of this size and larger will all be nuclear powered.
There does not appear to be any early prospect of neclear
power in the smaller ships.
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CONCLUSION

On first arrival at the headquarters of the Naval
Ships Systems Command, in Constitution Avéhue, Washington DC,
one enters a large lobby in an undistinguished building of
several storeys. At the foot of the stairs leading ito the
office of the Chief is a brass plate inscribed with words of
oecretary of the Navy, Frank Knox. It reads:

"We nmust be intolerant of delay, we
must tear our way through red tape, we must
pillory bureaucrats who stupidly sacrifice
time in pursuit of an impossible perfection.”

These words of 1940 go far to express the attitude of the
U.3. Navy today and to sum up succinctly the American approach.

The Americans get on with the job. The senior
naval officers who are the programme managers, make decisions,
and have the control of resources to carry them out. Thelr
shipbuilders are craftsmen who are eager to give of their best.
The keen competition in the engineering industry adds to its
strength. The man on the spot is left to get on with the work
to be done.

All the Americans I met building naval ships gave
their best to the job. When they were building ships for the
Royal Australian Navy somehow they did even better. I am
grateful to them, and salute them, as fine men building fine
ships.



APPENDIX A

PRINCIPAL SHIPYARDS OF THE UNITED STATLS 1969

The shipyards of the United States of America can
generally be considered as in four regional groups: The
Fast; The Gulf: The Lakes; and the Pacific Coast. Naval
Shipyards are listed below, with the private yards, in these
groupings.

A. THE FAST

The North East coast of the United States was the
cradle of American shipbuilding and with the great industrial
hinterland remains the strongest area of shipbuilding capacity
today. -

1. Bath Ironworks., Bath, Maine

"From the beginning, Bath built the
destroyer and the destroyer built
Bath”. So runs the slogan of this
yard that received its first Naval
contract in 1890. Currently building
3 DDG's for the German Navy; LUTYENS,
MOLDERS and ROMMEL; and modernising

6 DLG's for the USN.

2. Portsmouth Naval Shipyard, Kittery, Maine
Portsmouth built the CONGRESS, one of
the U.S. Navy's first six frigates, 1in
1794 on hired land, and moved to the

site of the present Navy Yard in 1800.
Since 1914 Portemoutin has been one of
the U.S. Navy's principal builders of
submarines, and is currently completing
SSN646, SSN660 and AGSS555. As part of
a Defence cosgt reduction programne
Portsmouth is to close by 1974.
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Boston Naval Shipyard, Charleston, Mass.

Established in 1800, builder of ships in
wartime. BNSY is now engaged in conver-
sion and repair work.

General Dynamics, Quincy, Mass.
The Quincy yard of the Bethlehem Steel
Co., was acquired in 1964 by General

Dynamics. The yard was founded in 1884
and in the 1920's built LEXINGTON as well
as the Matson liners LURLINE, MARIPOSA,
and MONTEREY. Over 10,000 men employed
today building 2 SSN, 6 AOR, 2 AL and

4 LSD's.

General Dynamics, Groton, Connecticutb

This yard since World War I has been the
home of the Electric Boat Company,
leading builder of submarines for the
U.S. Navy. Seven nuclear submarines are
now building.

New York Ship, Camden, New Jersey

This shipyard closed down last year after
66 years trading. The last ship completed
was the nuclear powered frigate TRUXTON.

Philadelphia Naval Shipyard, Phil., Fa.

Established 1799. In World War II principsl

builder of battleships and heavy cruisers.
Recently modernised her wartime-built NEW
ERSEY for service in Vietnam. Current
contracts include 2 AGC, 1 LPH, LST's.

Sun Shipbuilding Co., Baltimore, Md.

Principally a builder of commercial ships.
Recently completed the MSTS RORO ship

ADMIRAL CALLAGHAN, the first all gas-turbine

powered merchantman.

A
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Bethlehem Steel, Sparrows Point, Md.
Another commercizal yard currently

building tankers.

Washington Navy Yard, Washington DC.

Naval repalri

Newport News Shipbuilding and DD Co.,

Newport Newg, Md.

Established in 1886, and privately owned
until 1940, Newport News 1s now the
largest shipyard in the United States.
The company was purchased last year by
Tenneco Inc., a2 gas pipeline firm, for
$123 million. The yard is currently
building the aircraft carriers KENNEDY
and NIMITZ and expects to build two more
nuclear super-carriers. Also building
two nuclear submarines, two DLGN, 5 AKA
and 1 AGC.

Norfolk Naval Shipyard, Portsmouth, IMd.

Norfolk is the oldest shipyard in the
United States being established in 1767
under the British flag. CHESAPEAKE, one

of the first six frigafes w-s built here.
No. 1 Drydock, the nldest in the United
States, was first used in 1833. In 1862

the MERRIMAC was converted to the iron-clad
VIRGINIA before her battle with the MONITOR.
TEXAS the USN's first battleship was buillt
here, and LANGLEY the first aircraft carrier
completed in 1922. The yard today is used
only for naval conversions and repair.

Charleston Naval Shipyard, Charleston, S.C.

Tstablished in 1901 this yard built destroy-
ers in World War II but is now principally

a small ship repair yard specialising in
nuclear submarines.
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Savannah Machinc and Fcundry Co.,
Savannah, Ga.

Engaged in commercial ship conversion
and repailr.

Jacksonville Shipyards, Jacksonvilie, Fla.

A small yard currently building a survey
ship for the Coast and Geodetic Survey.
Has undertaken some naval repair.

B. THE GULF

Despite its low level of industrialisation, the

Gulf Coast is rapidly increasing in importance in ship pro-

duction.

16.

170

Tngalls Shipbuilding Corp., Pascagoula, Miss.

In 1961 the Ingalls Shipbuilding Corporation
was acquired by Litton Industries. The
Ingalls yard on the Pascagoula river employs
about 10,000 men and has the capability of
building nuclear ships. Currently 3 SSN,

one LPH and 1 AE are on order. Litton are
building a new $134 million shipyard just
across the river that is expected to commence
ship conssruction this year with the yard

to be completed in 1972. Already the largest
indistrial employer in Mississippi numbers
are expected to rise to about 12,500.

Avondale Shipyards Inc. New Orleans, la.

The most rapidly growing snipyard in the
Uniied States, Avondale has an order book
exceeding 5500 million. Ships building
include the balance of 10 gas turbine
powered IAMILTON class cutters for the U.S.
Coastguard and a run of 27 destroyer

escorts to be delivered at the rate of one

a month. e shipyard is on the Mississippil
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and confined by the river levee banks.
The destroyer escorts are built in
inverted sections and moved about half
a mile over the levee to the building
ways. There they are joined together,
racked sideways as progressed, moved in

" to a launching cradle and side launched

into the river. FEmployment would now be
approaching 10,000 men.

Alabama Dry Dock and Shipbuilding Co.,
Mobile, Ala.
This small yard is building two submarine

regcue ships for the U.S.N.

Todd Shipyards Galveston and Houston, Texas

The Todd Gulf yards are engaged in commercial
ship conversions and repairs.

(. THE GREAT LAKES

Until the St. Lawrence Seaway opened the way to the

Atlantic, ships built ir the Great Lakes were confined to

these fresh water seas vnless they were small enough to get

down “he Chicago River into the Mississippi. However both

submarines and destroye:” escoris were delivered this way in

World War II.

20.

21.

Americar Shipbuilding Co. Toledo and

Lorain:, Ohio

Princis:lly builders of lake steamers,
these yzrds have carried out "Jumbo®
converyg .ons of naval tankers.

Defoe Shipbuilding Co. Bay City, Mich.
A yacht »-ilder before World War II,
Defoe dev .’ oped roll-over launching for

destroyec s escorts completing one every
two weeks in peak production. Builder of
7 DDG's including FERTH, HOBART and BRISBANE
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for the Royal Ausiralian MNavy.
Currently completing two oceano
ships and a number of land ships.

22. Litton, Drie

A new yard to bulld ships for i

Great Lake trade.

The West Coast, home of rapidly ecxpanding aero-
space engincering, is playing an increasing part in ship-
building although labour problems have beset the industry in
the last decade.

23. Lockheed Shiybuilding Co., Scatlle,

Washington.
A small but well established firm, the

Puget Sound Bridge and Dry Dock Company
was taken over by Lockheced in 1959. Sub~
stantial Navy orlers wern obtained and
employment increased from 700 to nearly
5,000 men. .owever various problems led
to substantial trading lesses for several

ne submarines

i

and the nydr: :oil roaearch shipn PLATNVIEW.

24. Puget Sound Naval Shipyard, Bremerton,

Washington

Established in 1891. Priwarily a large onip
repair yard bait currenily obullding 2 AQL

and 1 AD,

25, San Francisco Jay Naval Shirm

The adminigtrs ilon ox the two separat

of Hunters Poi::% in San Francisco, and Mare
Island near Vo, lejo, was combined in 1966.

Hunters Point .s prlncipally a repalr yard

while Mare Isli:nd builds nuclear submarines,

"<

a}

five now in ha: ¢.
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Todd Shipyards San Francisco and San
Pedro, Calif.
Todds naval building is shared between

these two West Coast yards with seven DE's
currently under construction at each yard.

Long Beach Naval Shipyard, Long Beach Calif.
This newegt naval yard was built during
World War II and is engaged in ship repair
work.,

National Steel and Shipbuilding Co., San
Diego. Calif. o

This expanding yard has orders for merchant-
men , and a run of 17 LST's. Aukomatic
plate handling equipment has recently been
installed.
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NAVAL SHIFBUELDING IN THE UNITED STATES OF ANFRICA
BY
A/CAPTAIN W.J. ROURKE, R.A.N.
WEDNESDAY 21ST MAY 1969
DISCUSSION

Mr, E.S. CLARKE, AUSTRALTAN SHIPBUILDING BOLRD:

I note with interest Mr. Chairman the large bilge keels shown
in the photographs of the D.D.G's, If stabilisation for habitability or
operational requirements is the objective would not flume stabilisers be
preferable, thereby reducing skin friction? LAltermatively if you
are going to have extra skin friction would not fins be preferable ag a
more efficient means of stabilisation?

Authox: Until recently the lmericans have not given the attention

to stabilisation that other navies have as they did not regard it as
gignificant., They considered that bilge keels were adequate for ships like
DeDoGose In spite of the adverse comments by early crews I do not

consider that the movement of the DDGs does in any way significantly

reduce its operational capabilities. There is strong support in North
America at present for flumes, and perhaps particularly so in Canada.

In the slow moving ship it is obviously better than the active fins and these
are being used extensively on cceanographic research vesselsg, ice breakers
and similer vessels. The Canadian group seem stronger on this than the
lAmericans but in the new destroyer escorts, like the one shown tonight,

the Americans are now fitting Denny-Brown type active stabilisers.

Cdr. P.T. Edwards: No mention was made of cathodic protection. It is
fitted, if so what type and how effective is it?

Author: Having been engaged in this field for some tine before I left
fustralia I was a bit disappointed to find that the USN did not cathodically
protect the DDG's except for sacrificial zinc anodes around the stern of the
ship. Of course in the Great Lakes it did not matter, as you had fresh
water there during building. In fact it is one of the fringe benefits of
building a ship in the middle of a great continent, that parts could be left
all over the place and they did not rust very much.

Mr, N, Holland, Garden Island Dockyards It appears that payment is made to
all contractors asked to produce a design project. If thig i so it seems
to me that this amounts to restrictive tendering., How are the contractors
selected and would this not restrict competition and a possible lower price?

Quthoxs Yes it doecs restrict competition. This is an implied aim of the
whole programme because before the introduction of this scheme there were

a very large number of shipyards and it was considered that concentration of
the industry would improve its efficiency. They would not want to
concentrate it to such an extent that they removed the competitive aspect,
It is generally regarded in the United States that you need at least

three people, if you can, as real competitors. To be that they have to be
sbout the same size with the same capabilitices and it is the policy of
defence procurement in the United States to encourage a weaker member,

to some extent, to maintain that number of competitors.

In this design competition they have invited all the industry
to bid and obviously a little shipbuilder, like Defoe for example, is not
going to have the capacity to charge $6,000,000 for one years design work
as you need about 1000 engineers for this type of approach. The various
groups have joined together to form consortia. A typical group has been
one computor manufacturer, one shipbuilder, one naval architect, etc,




In the first sbage about eight or ten firms sketch out what is their
capability. These initial proposals are reviewed and selection made of the
most promising three competitors. These competitors have been selected on
a basig of capability and the threc of them are paid to go into the

design competition. One fact I did not mention in ny summary was that at
the end of the design competition the Navy owns the product of all of it.

If one has produced some marvellous system of ghip control, and another

a marvellous systen of general hull design they can be matched, and

then negotiated into the final contract., Another aspect developed quite
recently with procurement is the "fixed price incentive contract."

Wo firm will bid a fixed price on a $2,000 Million contract,
because if there is an overrun of 10 or 20% it is so great a loss,
The governnent hates "Cost plus" contracts so they try and mix the two
systens. They set an agreed target price and if prices exceed that, the
contractor will take an increasing share of the extra cost until he reaches
a ceiling price; above that he takes the full loss.

Mr, N, Holland Gorden Igland Dockyards This is ruch the same asg the
bans clause contract with De Hefferxrlans. The same sort of thing as
any scheme with the employer as well as the employees, this worked vexry
well, Has this Jjust been introduced into fnmerica or is this something
that has been going on for a long time.

Authors Ag far as I know cost plus incentive has really only been going,
in any scale, for the lagt three or four years. Fron a purchasing point
of view there is nothing better than having your ship delivered on a six
nonths guarantee basis. This worked effectively as gll the defects we
found in the ships in the first gix months were set right at Long Beach
Naval Shipyard and we recovered about 30% of the cost. We did not recover
the full amount but we were covered sufficiently to make it a reasonable
deal between the builder and us for those things found wrong.

Mr, N, Holland Garden Island Dockyard: This is only possible if there is
both an incentive to the employer and to the employee. If you have not
achieved an employen/employee incentive it is hard to achieve the other,

Author: To the purchaser there is nothing better than fixed price.

Mr. N. Holland Garden Island Dockyards 4 fixed price can be an
incentive to the contractor but the contractor himself must have an
enployee incentive in order to he able to achieve his objective of
obtaining a lower price than his competitor.

Author: Yes, there were attenpts made to obtain employee incentives,

bonus awards, etc. One incentive which I thought was a very useful

device was the Value Engineering Clause they have in their contracts.,

A builder can propose any way of saving uoney, which if acceptable to the buyer,
you share the saving half each. Ore such example is that the pre-wetting
systen in the DDG's proved checaper made out of metal than it was out of plastic,
go the builder received %2000 and the Navy a $2000 cheaper ship.

Mr, E, T, Bell GOSIEAA¢ TFron your experience in the U.S.4. what would
you do to improve Naval shipbuilding in fustralia from thce point of view
of design and procurenent?

Authors Different people make up their minds in different ways and
I hope, after I say this I can have at least one discussion from another
viewpoint on what we have lcarnt.

It is the individual initiative and delegation to the man on the
spot that I would like to see encouraged. The thing that impressed nme
nost in the whole of the United States was not the tremendous technology, not
the tremendous capacity but the organisation that allowed a man to get on
with the job in hand. We are comparatively bureaucratic. We have a great
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reluctance to rely on some builder to do the job without our guidance.

We should lean more towards giving much more responsibility to the
shipbuilder. Muok mcre responsibility for procurement of the things that
go into the ship, more design responsibility of the way the ship is built
and thig is the greatest lesson I learnt from Defoe Shipbuilding Co.

It is a very small independant company, worked in this way,
and it offers more lessons to us in that regard than some of these
bigger, more complex organisations,

Mr, E.T. Bell GOSIEAL: Do you think this prevails in the big

yards where they are building 20 or 30 destroyers?

Luthors  Yes. Lake fvondale which is cne of the biggest developing
shipyards building 27 destroyers. They built ten of the gas turbine
cutters for the Coastguard and this was completely up to them except

that the Coastguard specified the machinery in the first place.

For the first ship the Coastguard specified the way it was to be,

then they contracted these people to build ten of them. Avondale changed
the ship, they redesigned the contrcl system, became licensees for a
different type of controllable pitch propellor, all of this themselves.
They were growing to be a reasonably big firm but even then their
capacity was not radically different from our yards in fustralia.

Perhaps that is an overstatement but even so they were able to do

this re-design themselves and thought it worthwhile incorporating these
innovations at their own rigk on a fixed price contract. The spirit

of innovation and local decisicn seemed to be there, Only a few drawings
for a naval ship went back to the Bureau for approval. Once the lead
yard did the first drewings they were approved by the local supervisor and
the lead yard sent the drawings to the follow-on yards who either adopted
then or if they wanted.to, produced a new drawing that the local supervisor
had to approve. The ship was never inspected during construction other
than by the resident USN Supervisor. This made a big difference to the
builder-as, they did not have different people with different ideas

coming and changing things around, The builder was left to build the
ship his way end if it was not right at the end he suffered. He had a
specification to meet in performance and various other ways and then right
at the end the ship was token and put through rigorous trials.

I was horrified at some of the things they did to some of those
ships. The destroyer esgcorts were a single shaft ship with a twin
cylinder steam machine plant. It is a requirement of the contract to be

able to bypass one turbine by emergency change of steam piping. The very first

tine that ship was under way she sailed with the high pressure stage

by passed and stean throttled through a sinple valve straight into the low
pressure turbine, makimg a screaming noise you could hear a mile awaye.
Lbout two miles away from the wharf a large stean pipe burst and the engine
roonn filled with steam. The United States Navy people said "that was a
worthwhile trial as we showed that design was no good."  General Electric
who had designed this cross over pipe had to very quickly re-design as 1t
wag going to cost them money. Until it was right it was their problem and
it is a pood way to get ahead.

Mr., K.W. I"i sher University of Sydneys If costs are disregarded

are lusgtralian shipyards capable of constructing such ships as the
HOBLRT with of course the provision that the special electronic equipment
be supplied from external sources. If so, why have these ships not

been constructed here? What are the expected cost differences between
basic congtruction of ships such as the HODART between a small shipyard
such as Defoe and a yard of comparable gize here in Australia.
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Authozrs dustralian shipyards are capable of building ships such as the
HOBART, The principal difference between our own shipyards and the
fmerican is that Lmerican yards have a massive industrial complex at tldr
elbow. This is whot made a tremendous difference and your proviso that

the special electronic equipment be suprlied externally would have to include
the main engines, the missile system, the guns and a number of other parts
of the ship. Yes, we could have built the ship here but to get the ship
built in the time scale that we wanted we would have had to bring in most

of the equipment, bringing with it the problems of not being able to quickly
turmn to an alternative source of suprly. Over there the shipbuilder

could if he ran into difficulties, readily chonge his supplier.

As far as the cost differences I do not know if any estimates
have been made. The bagic labour cost wasg higher in the United States.
There are various figures put forth to show that shipbuilding productivity
in the United States is 50ﬁ hipgher than in Britain and about half that
in Sweden and Japan.

Mr, B.S. Clarke fustralian Shipbuilding Doards It wag very interesting
to me Mr. Chairmen, to scc compared Naval and Merchant shipbuilding in the
United States. Lg you know the merchant shipbuilding in the United
States is in a sorry flight and the United States Government is

extremely worried at the very high cost of subsidising the industry.

I can not understand, especially when you see the lack of facilities,

for example the photograph of HOBLRT fitting out without a single crane on the
wharfside, how wag it managed? TWhy is it thot they can do Naval
shipbuilding effectively when their merchant shipbuilding is so expensive.
Regarding your comments about the attitude of the men on the job; are
they going to achieve bLetter productivity on the tremendous capital
structure Ingolls is building at Pascagoula conpared with the basic
nethods that you saw at Defoe? In spite of Ingolls having huge orders,
such as twenty destroyers to build, it is a nystery to ne.

futhors The ship assembly cost ig really only a small proportion (about
20%5 of the total ship cogst. The United States are the world's largest
producer and exporter of advanced electrical and electronic equipment.
Lbout 60p of the worlds exports are fron the United States and this is

in competition with the rest of the world. S0 much of the military

ship is dependant on the supply of such equipment and this is the reason
why they can comnpete in the military shirpbuilding role. In effect the
highly competitive nature of the payload of the ghip more than compensates
for the less competitive aspects of the building. I do not know whether
the average worker, given those updated facilities you mentioned will e
more productive than the average worker here in fustralia. It may have been
nore expeusive building there but the production rate and everything that
was achieved in the way they went ebout it is what impressed me so much,
My enquiries into the relative costs of building warships in Australia

and overseas have not turned up any direct comparisons, and some work
gseens desirable in this field. Although there are many difficulties in
establishing a valid comparison man-hour figures sugrest thot U.S. yards
can build a destroyer at lower cost than .Justrelia, and with less than
half the labour.

Mr, R, Bywater, Department of the Navy: I am quite categorical in stating
that we could not have built these ships in Australia for the price or in
the time and the only reason for thig is that I consider Defoe as not
necessarily a building yard. The hull of the ship is not the entire
shipbuilding project but includes all of the equipment that goes into the
ship as being just as inportant. They were backed by a wvast industrial
complex, Referring to the duthor's statement, it is no different in this
nation of ours that the majority of the equipment in a military ship is
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military type equipment. This is not only the weapons, electronics or
the newer combat equipments fitted in such ships, but algo the basic nuts
and bolts such as we have been currently discussing with the Australian
Shipbuilding Board. This includes for example, light fittings, electric
motors, circuit breakers, etc. People in our Design Section have spent
weeks trying to obtain suitable contractors for circuit breakers in
Mistralia without success, so we have to import them from either the United
Kingdon or the United States. This is the factor that lets local
shipbuilding down from the Navy's point of view. This must continue

with our modest naval shipbuilding prograrme, nodest in comparison with
that of the United Kingdom which we have traditionally followed for the
last 20 years or more. We sincerely hope, that with rressure from the
Supply and Defence Departments; we will manufacture locally and that

we will give the incentive to local industry to build the equipment up

to our standards. It ig likely to cost us more initially, but if the
Government think this is a worthwhile asset in the national technology then
possibly in ften to 20 years tiue we could compete in naval shipbuilding
with Pngland or the United States, but right now we can not.

Mr. J., Jeremy Cockatoo Docks & Ensineering Co,Pty.Ltd.s gome of the

major frustrations to naval shipbuilders in this country are the supply of
equipments from both local and overseas sources. In fact we are building
ships ot the same time as they are being designed. Considerable
quantities of equipment which we are putting into TORRENS, building at
rresent, comes from overseas and in this respect we have two particular
problems. First, is the aprarent late decision which is made by the owners
of the ship as to exactly what is required and second, in nmany instances
the notoriously bad delivery recoxrds of the overseas suppliers themselves,

I know there are a great nurmber of problemnsg to be golved in this regard

and if we could find a solution either in a ready ond rapid source overseas,
or an alternative source in this country, it would greatly assist us.

We have local probleng on the subject of design change and I
would like to know what the procedure is in the United States for changes
in degign of ships during the construction period.

Authox: Iy main ain in delegation to the shipbuilder would not eliminate
the frustrations and difficulties but would let the shipbuilder have thems;
they would still exist. It is best to give the shipbuilder the problem
of scheduling and organising adequate suprly. One important difference
between U.S. and Australian practice is that in the U.S. you could not
have the shipbuilder do anything at all in the ship unless there wasg a
formal written change to the contract. There was a rapid procedure for
having a change order typed up considered and a price adjudicated.

Defoe were easier than mogt, in that once the change was written, they
often went ahead with the work before the price was agreed. Irrespective
of the price involved there generally had to be a formal amendment to the
contract. This is a good practice as the formality inproves things for
both sides. LAnother thing that we attempted to do, which was easier
because the design was well established there, was to avoid changes in the
lagt twelve months. The U.S. Navy generally tried to do this, but I must
correct one pogsible misapprehension in peoples nminds. The U.S. Navy's
average delivery time of ships was about one or two years late, Our ships
were delivered fairly well on time and my thanks to them for it. They
disrupted their own prograrme often, in order to provide urgent pieces
that were needed for our ghips. They too have problems in design changes
delaying completion, but we should consider this procedure of formalising
even the small changes.




Mr, J. Jeremy, Cockatoo Docks & Engineering Co.Pty.Itde: Is there a
specific date by which major changes must be completed; for instance
when the general arrangenent and equipment for the ship must be frozen.

Muthor: Not that I know of, but the responsibility in the United

States Naval System is solely that of the Project Manager. He has the

Job to have the ship delivered and he controls all the resources. If he
congiders that something else should be done he can tell the shipyard and accept
the delay which he will heve to justify. In gencral he has considersble
discretion in what to do. There have been sonme extremely large design
changes made in their ships. Sone of the D.E's shown tonight were to

carry a dome helicopter and then they decided that they would not carry it.
They changed the size of the Asroc missile magazine and these chenges

set the ships back considerably. On the other hand they finished the

DIG's which were a new class of ship and commissioned them generally on time.
After they were a year old they were given what I can only describe ag

2 complete re-build, to install the integrated Naval Tactical Data System,




WRITTEN CONTRIBUTIONS TO THE DISCUSSION

Mr, J.D. Lee, Derartment of the Havy: While as Maval Arxchitects we are
ready to admit contract definition and contract administration are very
rmuch part and parcel of a ship procurement programme and consequently
have a largze influence on the construction of a ship, particularly from
the time scale angle; the paper is disappointing in that it does not
contain some of the construction methods enabling complex ships such as
aircraft carriers to Le built in the short time of 15 months. Thig is
what we asscciate with U.S. production methods.

Anerican shipyards varied so mucn that I do not think any one
shipyard would represent a typicel American Shipyard. Costs at Defoe were
very competitive but o comparison between Defoe and for example Doston
Naval Shipyard could vary as nmuch as 1200%.

It is interesting to note that the three Contract Definition
Congtruction TFormulation projects none has yet been approved in its
original form. I do not consider that Australia for example has the
big firms capable of entering this kind of competition. Even in the USA
there was considerable poaching of gtaff for such projects. However the
concept is good,

The fact that Defoe has gone to this Contract Definition
Construction Forrmlation seens tc me to indicate that they have,
despite the huge numbers of technical officers at their disposal both
in Busghips and Naval Shipycrds, been unable to produce the right result
at the ship and this hardly substentiates the statement on Page 12
of Captain Sterhen Rosgkill.  TFurther New York Ship Co. New Jersey which
was predominantly managed by ex Bureau officers was closed down in the
niddle of a contract for a nuclear submerine, the only such occasion.

It ig interesting to note of Petersens, Sturgeon Bay that no
enployee belonged to & union, they however received incentive payments,
had a retirement schene and were anong the highest paid U.S. shipyard workers.
Contracts were mostly for Tnited States Havy and Coastguard. They employed
550 nen and built ships to lorge minesweeper size and 165 foot all
aluminiun gun boats. Equipment woes nodern and conplete. 4 comparison
between the average production worker at Defoe on an annual earning of
#7500 and a janitor at Chu Plant Doy City of $8600 is interesting.

futhors YMr, Lee resrets ny neglect of construction nethods. In wartine
the USL introduced many inncvations to simplify processes and to speed
construction. One such technique was the inverted building and roll-over
launching pioneered by the Dcfoe Shipbuilding Company. But in general

I found that apert from highly developed skills in the welding of aluminium
structures, there was not that much difference between american construction
nethods and our own. I helieve the majecr divergences from Dritish and
Australian practice lie in design, procurement and management philosophies,
and so have concentrated on these areas.

Sone cf the major design differences evident in the DDG's were:

a) the continuous upper deck sweeping through fronm stem to sten
providing strength and a good seakeeping hull.

b) the use of light alloy forxr all structure above the
upper deck adding significantly to permissible
superstructure volume.

c) The spacious two-~level layout of main machinery epraces
rroviding good operation and maintenance access to machinery.

A11 these factors, and the substantial load carrying capacity
of the hull, contributes to the high effectiveness of these ships.

I cannot accept that the move towards new design and procurement
practices is a measure of failure of previous methods. Rather a philosophy
of innovation and experiment ensures that progress is maintained.




Mr, Lester Rosenblatt
Pregident & Naval Architect

M, Rosenblatt &Son, Inc.
Haval Architectg and Marine Engineers
Hew York and San Francisco

It is with great pleasure that I offer this corment on Captain
Rourke's very fine paper, "Naval Shipbuilding in the United States.”
He has done an admirable job of covering in a very comprehensive way this
nost complex process.

The principal yurpose of my ccmment is to amplify his description
of the role of the consulting naval architects in naval ghipbuilding, as
well as to describe the type and scope of contract normally providea for
naval architectural services.

Historical

Private naval architectural firmg hove existed in the United States
for many years. Ag o mtter of fact, the earliest Naval Constructors were
originelly civilian maval crchitects brought into the naval service.

Over the years, the position of the Naval Congtructor was transformed
until today we have in our lovy, Haval Engineering Duty Officers, many of
whori are well quoalified naval architects in uniform.

Most privete naval architectural firms in the United States
remained relatively small well into this century. It was not until new
shipbuilding programmes began in earnest in the 1930's that several large
comnercial noval architectural firms were developed, The nurber of such
firns increaged preatly during World Var II and immediately after, in
response to the needs of the nation for ship design services.

For nany years the larger shipyards have maintained an
in-housge capability for preparation of working drawings. A11 of the Navy
Yords are in thig category, as well as the lorger shipyards such as Newport
Wews, Electric Boat, General Dynamics (formerly Bethlehen Steel) Quincy,
Tew York Shirpbuilding (no longer in business), and the Ingalls Shipbuilding
Corporation. The smaller shipyards usually depended; to a varying extent,
on the private naval architect to previde enginecring support as required
for their work.

Pogt World War II Developments

" During end immediately following the Korean enmergency, the Navy
experienced a greatly expanded shipbuilding prograrn. Ag a result, this
period saw a tremendous pcace time expansion in the development of private
naval architectural firms. In tracing this expansion of private firms,
it is interesting to note the changes in procedures followed by the Burecau
of Ships. Cormencing with its establighment in 1941 and continuing through
its disestablishnent in 1966, the Dureau of Ships was responsible for the
preperation of prelininary design, contract design and working drawings
for all ghips constructed by the Navy, Initially the Bureau of Ships
conducted all preliminary design and controct design work in house
and all working drawings were prepared by naval shipyards, the design
divisions of the larze commercial shipyards, or by private naval architects.
Dur g the Korean crisis the Navy found that it could not complete all
oontract desism work within the Bureaun of Shins and farm out of contract
desirms for non-warships was commenced. Similarly, begimning in 1953,
the Bureau of Ships beron to form out isolated non-warship type
preliminary design nrojects. By the end of the 1950C's, the workload
in the Bureau was such thet private naval architects were being used for
the preparation of contract designs for all types of ships, and in recent
years the procedure has been expanded to cover preliminary design of all
types of ships. Ag a result the capabilities and capacities of private
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neval architects have grown in response to this need, so that therc are
now several firms of nrivate naval architects who can handle preliminary
design and contract degign, as well as working plans, for practically all
types of naval and commercial ghips.

The advent of Total Package Procurenent {TPP) has introduced
additicnal changes. With this modification to contracting procedures,
the Naval Ship Systems Command (the successor to the Burcau of Ships)
has concentrated itg talente more and more on the Concept Forrmlation
phase of ship design development, and has left to private contractors during
Contract Definition phase the development of the design in the detail
normally covered in the prelininary design and contract design phases.
Although working drawings have not yet been developed for a TPP ship,
their completion will be by the design division of the successful contractor,
with the probable assistance of a private naval architect.

Contracting Basis

The normal type contract under which naval architectural services
are provided is o cogt reinbursement contract where the naval architect
is paid for his actual cost plus a fee which is fixed as a percentage of
cogts estimated to complete the work defined by the contract (CPFF, i.e.y cost-
plus-fixed-fee). In some cases, where the scope of the work cannot be
well defined initially, the noval architectural contract is a "time and
naterial? contract under which the contractor is reinbursed at a fixed
hourly rate. In isolated cases, where the scope of the job can be
very clearly defined and where development is limited, design services
are procured on a fixed price basis. Dy far the vast majority of
21l ship design work is performed under cost reimbursement contracts of
the cost-plus-fixed-fee type.

Contracts for the preparation of a naval ship Preliminary
Degirn or Contract Design are normally drawn up on a CPFF basis and
are contracts directly between the Governnent and the Naval fArchitect.
On the other hand, contracts for preperetion of working drawings are
drawn up hetween the Shipbuilder and the Naval irchitect. These latter
contracts are usually on a CPFF basis even though the basic contract to
deliver the ship is normally a fixed price contract between the Govermment
and the Duilder.

General Comments Regarding Total Package Procurenent.

The total package procurenmcent concept, and the purchase of
large numbers of identical ghips at one tine from one builder without
competitive contract Definition, are processes not universally accepbed
ag improvenents over ship »nrocurement policieg of the past.

The total package procurement procedure which the United States
Department of Defense hag caused to be adopted is highly logical, but
it is also exceedingly conplex, at least to the extent that large numbers
of highly skilled men are required to make it work -~ numbers which some
believe are beyond those cvailable. In shoxrt, it may be that these
procurenent procedures are too complicated and accordingly consune too
nany nan hours, dollars and, mest inmportantly, too much elapsed time.

Total package procurenent procedures seen to many to be besh
attuned to procurement of large numbers of nedium size items. Differences
in size have great effect upon the utility of the gysten. Ships are
among the largest and most expensive items procured by the Depcrtment of
Defense and prototypes are almost non-existent -~ unilike aircraft
PTOETALS Many persons question the validity of total package procurenent
for items as large and costly as ships which are always purchased in
comparatively small number.
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During and immediately after World War IT and the Korean War,
strenuous &€forts were made in the United States to broaden the procurenent
bage. Total package procurement is generally a negation of that principle.
It is believed that either of these policies carried to an extreme 1s
wrong and that there is a prudent, really cost effective, mean for
construction and design of ships.

It is by no means true that purchase of a large number of ships
at one time, whether by total package procedures or not, is a cure-all.
Many problems do arise,

For example, and referring to the second paragraph of Page 14
of the paper and the reference tothe award of 20 DE's of a single class
to a single shipyard at a saving over two builders of approximately $16.
million, it is interesting to note a vecent contract claim settlement
affecting the first 14 ships of the same class. These 14 ships were
awarded to Todd at a price of approximately $145 million. 4 single

"¢lain under this contract has just been adjudicated for approximately

$95 million! . The problems underlying this claim would have been regolved
for less expensively if a smaller number of vessels had been involved - -
obhviously.

In his conclusion, Captain Rourke quotes former United States
Secretary of the HNavy, Frank Knox.

"We rust be intolerant of dalay, we must tear our way through
red tape, we must pillory bureaucrats who stupidly sacrifice
time in pursuit of an impossible perfection."

These words do sum up succinctly the way we Americans try to approach
the problemss however, this discusser feels that application of Secretary
Knox's dictum is more urgently needed today by the United States Departnent
of Defense than when the statement was first made.

Conclusion

It is hoped that the above comments and brief description of the
inereasingly important role played by the private naval architect in shipbuilding
in the United States will amplify this nost interesting paper by
Captain Rourke.

Author: The amplification of the changing role of consulting naval
architects is a valuable addition to this account of naval shipbuilding
in the USA. It is particularly welcome fron one who has played a
significant part in the developments he describes.

Mr, Rosenblatt provides 2 useful counter balance to ny
enthusiasn for the new total package procurenent practices. I can
but agree that competitive desigm may be uneconomic in manpower, and an over
concentrated industry would provide an inadequate procurement base. A
balance rust be struck and it may well be found that current practices lean
too far towards creation of a monopolistic industry. The gtartling
figures for contract claius in a fourteen ship buy, certainly indicate
that changes after contract date could invalidate the results of the
initial contract conpetition, Perhaps more than one contract is
needed so that gome elenent of competition remains throughout the
congtruction process.




R.F. Rirmer, B.Sc., M.I.Mar.BE., A.M.T.E.S.
Technical Manacer, '

Y-ARD (Australia) Pty.Ltd.,

Marine Consultants,

Canberra.

T would like to congratulate Captain Dourke on his presentation
of a most interesting and readable paper.

The main purpose of my corment ig to clear up a few
* apparent discrepancies regarding warship design and procurement in
the United Kingdom,

KAVAL SHIP DESIGN (PAGE 5)

It would be a mistake to imagine that the design of warships in
Dritain rests solely in the hands of the marine-oriented and military-
oriented segments of industry. For the Royal Navy, what cne might
call the Concept-Formulation and Contract Definition stages are
completed under the control of Director General of ships using as required
the manpower of the Navy Technical branches and:-

Naovy-oriented Govermment organisations such as:i-

Royal Corps of Naval Constructors

Royal Haval Scientific Service

Admiralty Materials Laboratory

Adrixalty Oils Laboratory

Admiralty Experimental Works

Adnirelty Underwater Weapons Istablishment.

Other Government organisations such assi~

Wotional Engineering Laboratory
National Physical Latoratory
British Ship Research lLsscciation.

Warghipbuilders such asi-

Vickers
Vogper-Thornycroft
Yarrow.

Tniversities and Technical Colletes
Consultants such as Y-4ARD

Industry in general, marine, power generation,
petrol/chemical, aerospace, electronics, etc.

When the Contract Definition package ig complete, the
warshipbuilders conpete for fixed price tenders both for building
services and for lead-yard services which generally include the
preparation of working drawings and bulk ordering of equirnent for the
class. When the dust has settled, all shipyards selected build to the
drawings produced by the lead-yard and fit equipment ordercd by the
lead-yard thus ensuring similarity amongst all ships of a given class.
By this method the shipbuilders are left frece to concentrate
on building; and leave the basic design and selection of equipment to
organisations crcated for the purpose. The final word in all matters
rests with Director General of Ships who has in the end to live with and
naintain the ships for the next twenty years or so.

The Type 12 Frigate is o ¢ood excmple of the above method of
design and procurenment. Type 12 TFrigates have been built in significant
numbers in the United Kingdom for the Royal Navy, the Royal New Zealand
Wavy and the South African Navy. It has also been built in various
nodified forms in Conada for the R.C.N., in lfustralia for the R.f.N.,
in the Netherlands for the R.N1.N. and is currently being built in India
for the Indian Novy.




A further development in the area of equipment selection is the
establishment of a Systematic Machinery and Equipment Selection Policy
for the Royal Navy which has been in force for some time (SYMES). The aim
of the SYMES policy is to reduce the diversity of mechanical and electrical
nachinery equipment in the Fleet so as to make the best use of resources
in temms of ships, naval manpower, design effort and money: and in
congequence to reduce maintenance, logistic and training problems in the
Royal Navy., The SYMES policy applies with equal force to propulsion
nachinery, whether mechanical or electrical, to auxiliary and domestic
nachinery, both mechanical and electrical and to deck machinery such
as capstans and winches. In the case of a composite plant or machine,
the policy applies to each of the geparate units or parts of which it is
conprised.

Lpart from the Royal Navy, there still remain certain
shipbuilders such as Vickers, Vosper-Thmrycroft and Yarrow who have a
capability to design and build warships as a commercial venture.

Such warships have found favour with certain foreign navies such as
Iran, Malaysia and Argentina. '

PROPULSION MACHINERY MANUFACTURE AND DESIGN (PAGE 6)

Since the end of World War 2, stean turbines for the Royal
Navy have indeed been designed by Pametrada, A.E.I. and English Electric,
generally on the basis of funded conpetitive design studies managed by Y-4RD
on behalf of the Royal Navy. It will come as no surprise perhaps that in
every instance the award went either to Fnglish Electric or to A.E.I. who
are not specialist marine firms but the principal turbine builders in the
United Kingdon. Merchant ship turbines have been following the R.N. lead
and with the recent demise of Pametrada future competition will be provided
fron turbine builders in the United Kingdom who momufacture under licence
designs of Buropean or U.S. origin.

Turbine designs selected a2s a result of competitive design studies
have been manufoctured in the U.K. hoth by the desigmer and by other turbine
builders who have been licensed for the purpose. In the case of Fn;lish
Electric Y.100 turbine design, arrengements for manufocture have also been
made in Canada, fustralia and India.,

By the same funded competitive design study method boiler designs
have been selected from proposals put forward by TFoster Wheeler and Babcock
and Wilcox and gearing designs fron studies by L.B.I., David Brown and Vickers.

The same technique has been applied in the selection of other major
components such as turbo-generators, feed pumps, forced draft blowers, etc and is
often applied (but seldon funded) in the selection of smaller components,

As a result of this method of selection the whole of British
industry's capabilities are brought to bear on the Royal Navy's requirements
and ships of a given class are invariably fitted with identical machinery.

In the case of gas turbines for the Royal Navy the situation
is entirely different. In this field units have been and are being
developed from existing aero engines; the cost of developing custom-designed
units of this type being quite unsupportable. In this category are the
Proteus, Olympus and Tyne. The A.E.I. G.6, gas turbine currently fitted
in the COUNTY and TRIDAL classes is the only custom~designed naval propulsion
unit and is based on an industrial engine. Deing an unsophisticated and
relatively lowly rated deisgn, the development costs by aero engine standards
were almogt insigmificant.
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NEW PROCUREMENT PRACTICES FOR U,S. NAVAL SHIPS

The Concept-Forrmlation, Contract Definition process as applied
to the FDL is indeed quite fascinating and the quotation on Page 19 must
bring tears of joy to Treasury Departments. Could Capbain Rourke tell
us if the 400 million dollars relate to the production of a 30 ship systenm
within a closely defined time scale?  One has the feeling that a 15
nillion dollar investhent applied to say 4 ships (Page 18) built some
years nfter the oroginal terms of reference had been laid down nay not
necessarily appear too satisfactory particulorly if the ground rules have
changed. In the FDL exercise the basic rule appears to be a 25-year
lifetine cost but this rule could well be changed at quite short notice
for political and econonic reasons and a new rule selected from the whole
spectrum with initial capital cost at one end and 25-year lifetime cost
at the other end.

I would not like to cloge this corment without a passing
reference to the quotation on page 11 from Roskill's book "Naval Policy
Between the Wars". It was the recogmition of certain shortconings in
R.N. equipnent during World War 2 that led to the formation of orgenisations
such as Y-LRD and new methods of design, equipment selection and
procurenent for post war British warships. These methods may differ from
U.S.A. techniques but it would be very wrong to assume that Roskill's
views on the inter-war years had any relevance to the present.

Author: I an grateful to Mr., Rimmer for providing an up-to-date
statement of British practices in design and procurement of warships.

Each side of the fitlantic retains basic differences in approach. The
Royal Navy aims at reducing diversity in the equipment of its ships, while
the US Navy allows it and encourages it. I believe the latter policy
provides nore operating hendacheg, but encourages fagbter development.

The projected savings on the FDL prograrme refer to the full
production prograrme and are unlikely to be realised if less ships are
huilt in a longer tine. If no ghips at 211 are built, as now appears
likely, there will be no savings and the $15 million dollar investment in
design will show no direct returns. Lack of Congressional approval for
a controversial programme does not invalidate the design process, although
it may point a need to have missions approved before spending too mach
on nmeans of carrying them out. L contract for $1,012,500,000 has recently
been awarded to Litten Industries for construction of nine LHA's, This is
the largest single shipbuilding contract ever let, and the first naval
implementation of the contract definition process.




CAPTAIN W.H. GARRETT, USN (RET.)

It was my privilege to bLe associated with Captain Rourke and
others of the RAN (both Naval officers and civilians) during the construction
period of the three guided missile destroyers PERTH, IOBART and BRISBANE.
If Captain Rourke's concluding paragraphs are representative of the inpression
created by this country's navel shipbuilding corrmnity on those who cane
here from Australia to oversee the construction and man these destroyers,
then I can only be proud to have had a hand in that effort. In necrly 25
years of experience with naval shipbuilding ond repair I have observed that the
best results have come about when the ship's compeny has been knowledgeable,
interested and nmotivated. Captain Rourke and his associates, both in
Washington and at the building site in Day City, Michigan, certainly net
these criteria.

It ie difficult indeed to contribute to the broad coverage of
this paper without becoming engrossed in detailed discussion of specific
points. The zuthor has been tremendously successful in condensing a
comprehensive overview of a vast subject. It is a tribute to his personal
dedication that he wes able to accumulate such a diversity of information
without detriment to his primary assigmnent, first on the Washington Naval
Staff and then as Engineering Officer of the third ship. Hopefully, the
few conments which follow may serve to enlarge upon or clarify certain
points without beconing querulously involved in trivial details.

An historical event of great significence which was onmitted
from mention was the shift from coal to oil as the primary shipboard
energy source. This transition occurred largely in the years following
World War I, and of course as a by-product of this technological advance
came an inmprovement in living conditions aboard ships as the days of
stoking and coal dugt disappeared, The advant of radio (Wireless)
cormunications, modern fire control techniques for laying naval guns on
rget and the advent of radar (with due credit to the British) in the
1930's were all significant in the advancement of Havy ghipbuilding
technolory. Captain Hourke nearly sums these and other developnments in
his allusion to a "tremendous growth in the extent and complexity of sensor
and weapons systems and ship's demands for power" which were vastly
accelerated in the late 50's and early 60's, For anyone unfaniliar with
the progressive "state of the art" in Naval shipbuilding to use a popular
current day phrase, his is a masterpiece of understatenent.

A development of particular and far reaching significance to
the U.S. Navy which should not go unmentioned in any historieal survey,
however brief, took place at the end of the first decade of this century,
On Wovember 14, 1910 Eugene Ely made the first successful aircraft take-
off from the USS BIRMINGIAM at anchor in harbor. Some two months
later he made an arrested landing on a jury rigred platfornm aboard the
arnored cruiser USS PENNSYLVANTIA (it was not a continuocus fli@htl).
This, of course, was the precursor of the aircraft carrier and naval aviation
which was born in LEXINGTON and SARATOGA and came of age in World War II.

Drawing largely on the latest published information of the
Shipbuilders Council of fmerica, I will cite a few data which could well
be indicative of what Council President E.li, Hood hag termed "a renaissance
in U.S. shipbuilding which began about five years ago and has been rapidly
moving forward. It holds great promise for the futuree.e.."
During 1968, the final figures showed that total enployment in private
shipyards amounted to 144,000 and in Naval shipyards 95,200, up slightly
from the numbers given by Captain Rourke which were presumably based on
preliminary data. The average hourly wage in December of 1968 had also
increased to $3.70 for production workers and the corresponding weekly
earnings to $153.55 due in part to a small increase in average hours worked




per week. Of greater import, however, is the apparent healthy

growth in capital improvement investnents by the shipbuilding industxy.
Lgain, as reported by the Council, $53 million was spent in 1966 for
plant improvements as compared to less than half that figure in 1962.
Furthermore, the indications are that nearly double the 1966 figure was
spent in 1967 and 1968,  Although each yard seems to be tailoring its
nodernization to its own peculiar situations, the trend appears to be
directed toward more autonation and "the improvements of material flow
and fabrication techniques" (3). The handling and movenent of large
(sub-) assemblies in an attempt to bring the job materials to the worker
is generally favored as a means of increasing individual productivity.
The Navy has also developed a comprehensive long range improvenent plan for
its facilities.

Two of Captein Dourke's observations at Defoe, a very fine, relatively
small yard, are not extrapolative across the industry. In many yards,
as he states, labor is represented by a single union or an amalgamation
of trade unions in sone form such as the Metal Trades Council, Other yards,
however, are faced with a plethora of union organizations and there 1s a
wide variation in the course of labor-management relations throughout
the industry. Newport News Shipbuilding and Drydock Company, for
example, endured the first strike in their long higtory last year.
Fortunately it was of short duration.

The second observation which could be nisleading is in regard
to the apprenticeship system., DBoth the Naval shipyards and many of the
private yards have active and productive apprentice programs of high
caliber, Technical and academic subjects are taught in the classroom asg
well as trade skills in on~the-job training. Graduates of these
programs are generally much sought after in industry and frequently have
noved rapidly upward in the ranks of production menagement,

In regard to the listing of shipyards in Appendix A to the paper,
it is obviously not intended to be comprehensive in scope, but the
inclusion of the recently defunct, privately owned New York Shipyard at
Canden, New Jersey, brings to mind the New York Noval Shipyard at Brooklyn,
New York which closed its gates on 30 June 1966, This formerly great
public yard employed tens of thousands during World War II and was justly -
famed for its building of battleships,; including the renowned USS MISSOURI
on whose decks peace in the Pocific was signed in 1945. Lnong the yard's
rost war accomplishments was constimgtion of the supercarriers SARATOGA
{CVAGO), INDEPENDENCE (CV462) and CONSTELLATION (cvae4). Current
speculation is that this facility may soon be re-opened under cormercial
auspices, possibly for the purpose of building super-tankers, a job
uniquely matched to its past history of building the big ones.

It seens only fair, also, to mentlon that the Wasghington Navy Yard
has never played a significant role in either the construction or repair of
ships in modern tines. Perhaps its greatest fame lies in the manufacture of
large caliber naval guns, now relegated td the past by the guided missile.
Two other Bagtern yards worthy of mention even In a summary are the
Maryland Shipbuilding and Drydock Company of Daltimore, Maryland and
the Norfolk Shipbuilding and Drydock Corporation of Virginia.

Both are primarily repair yards, although the Maryland Yard has done a

moderate amount of nmerchant type construction. Bethlehen Steel, of

course, has plants at other locations than Sparrows Point, including the

Gulf and West Coasts., In the Pacific Coast area, it is Todd's Seattle,
Washington yard which has 7 of their 14 DE's under construction, along with the
San Pedxro division.
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It is the procurement area, both old and new, that T think
Captain Rourke has done an exceptionally good job of condensation. It is
a large area of many facets, any one of which could be pursued profitably
at length. I will emulate his example by confining my comments to a few
salient points.

 The author's opening assessment of the old Tureau (now NevShips)
system is of particular interest at this time. In the face of recent
adverse criticisn of the status of the Navy's shipbuilding program in
the press and in testinmony before Congress, it appears that steps are
being contemplated to strengthen even further the authority of the Ship
Lequisition Project Managers. At the same time, no lessening of their
responsibility to the customer, the Chief of Naval Operatioms and the
operating Fleets, is to e anticipated. In fact, much attention is
being given to ways and means of strengthening the dialogue between those
setting the operational requirenents (the CNO) and those executing the
engineering and financial nanagement functions necessary to the fulfill-
nent of those performonce requirements.  That this will be acconplished
within the broad framework of what the paper describes as "New Procurement
Practices" seems to be self evident., That the details of these procedures
will be modified as experience is gained is only logiocal. The art of
project menagenent as currently being applied by the Navy (and the
Department of Defense) is an evolving one, and in the field of shipbuilding
the U.S. Navy has yet to see a completed project. A further step in this
direction was taken on 1 May, however, when the Navy and Litton Industries
sigmcd the IHA shipbuilding contract calling for the construction of 9 ships
in a package deal, at a total price of slightly over $1 billion dollaxs.
Thigs is probably the largest ship contrect ever awarded to one companys.
The DX (now designated DD963) is currently scheduled for contract award
in November following Navy evaluation of contractor proposals subnmitted
the first of April.

With regard to the description of the Concept Formulation -
Contract Definition process, an erroneous imprcssion may be inferred in
respect to the depth of desicn detail available at various stages, at least
in terms traditionally familiar to the naval architect and marine
engineer. Concept Formulation may produce no ship "design" as such.
Tn the base line language of the configuration nanagenent discipline, the
object of C. F. is to translate the Operational Requirenents Baseline into
a Functional (Characteristics) Bageline. In plainer language, the mission
objectives are turned into functions o be acconplished by the proposed
systemn. Prior to proceeding into Contract Definition formal aprroval
must be obtained from the Office of the Secretary of Defense. To obtain
this approval, six prerequisites rmust be established as follows: (1) the
mission and performance envelopes be defined; (2) the best technical
approaches must have heen selecteds (3) engineering rather than experinental
effort is required; (4) trade-off analyses vis-a-vig other systens must
have been nades (5) the cost effectiveness analysis must be favorables
and (6) the cost and schedule estimates must be credible and acceptable.
None of this requires a detailed design in the commonly accepted usage of
that tern. Betinotes con, and usually are, nade on 2 paranetric basis.
Lnalytical models are employed rother than precise designs.

Subsequently, during what is cormonly the competitiye phase of
Contract Definition, the Functional Baseline is transformed into performance
type specificotions sometimes referred to as the Allocated Baseline.
Functions are defined at the system, subsystem and component level.
Although performance tyye specifications are the required output of C.D.,
the further requirements for firm schedulcs and cost data frequently force
the competitors rather more deeply into detailed design than would otherwise
be the case. The point being made is that a detailed ship design sufficient
for even the start of construction is not mommally available at the end of
Contract Definition.
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The concept of basing source selection, at least in part, on a
calculated Tigure of Merit is deceptively simple.  The difficulty lies
in deriving an appropriate F.O.lL This is particulerly true for a systen
having a multi-nission objective. It is frequently easier to determine
the cost of a system attribute than it is to determine the value of that
same attribute, or in terms of the F.0.M. model sugrested by Captain
Rourke, it is ¢enerally easier to quantify costs (even 1ifetime) than
effectiveness, Tt is susgested that the exanple cited has linited
wtility in the complex enviromment of a warship. Nevertheless,
effectiveness must be evaluated and requires a considerable effort on the
part of the evaluation tean.

A final corment in this procurement area - the industry teans
formed to conpete in the ship projects thus far have been nost inpressive.
It is hoped that the integrative effect of having this kind of talent
arrayed under a single prime contractor with near total responsibility,
will result in a whole systom approach which will pay large dividends.
The shipbuilder of the past, skilled in steel erection and assembly
of subsystems, now finds he has a much larger role to play. Respongible
for product performance, and given freedom of design, he will be forced
to greater engineering effort and broader systen managenent exertion.

Although "Trends in Destroyer Design" could well be the theme
of a whole new paper, I will content myself with two comments. Firgt,
with respect to the so-called "modular-podular" concept, I have very grave
doubts as to its practicality as senerally depicted in artistic conceptual
sketches showing whole, major subsystens being neatly hoisted off-ship by
a giant crane. Genernlly a replacenent subsystem is hanging by another
hook just waiting to be dropped in place.  Undoubtedly this is feagible for
sonething like a wnit air conditioner, or probably somewhat more conplex but
gtill self-contained subsystems. For a major subsysten like a nissile
launching and guidance system, however, I have extreme difficulty
envisioning the necessary motching of all interfaces. Perhaps it can be
done, but I have not yet seen the detailed engineering required to prove it
out,

My second point is related to the volune determination of ship
gize and has to do with topside arrangenents. If we have not already
reached it, we soon will be at the point where requirements for antenna
space, freedon from elcctronic interference and radhaz considerations
may dictate the above water length cof our destroyer designs. A systen
approach to this subject is currently being given serious attention in
the U.S. Navy.

Re-reading my comments, I conclude that Captain Rourke is
better than I in the motter of covering his subject in a2 few words.
I congratulate hin on a well done job.

Muthox: Until recently Captain Garrett was Project Maonager of the Us Navy
DX /DXG progremme, and before that was responsible for destroyer procuremnent
including that of our DDG's. He has been a great help to ne in the past,
and ig so again. Iis explonation of the contract definition process is
particularly interesting and he introduced some inportant warnings against
over-sinplification of the cost-effectiveness model.

The problen of making valid ossessments of cost, and the more
intractable problem of mnking valid ossessments of effectiveness, are ones
that deserve a great deal of attention by those engaged in design or degign
agsessment. There has been, in the past, too little intercourse between
those establishing mission requirements, and those devising means of their
gelution. Lg Captain Garrett points out a single figure of merit has little
neaning when applied to a complex, multi-nission ship. A variety of
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operational scenarios must be devised that provide realistic models

of probable employment of the vessel. The performance in various roles

must be exanimed and results of studies subjected to the critical

scrutiny of those with military experience. Weighting factors must e
established that cive subsidiary roles the right emphasis. A1l this is
engsier said than done, but it has to be done before it will beconme any easieX.

Captain Garrett's remarks on gpecialist unions and apprentice
training show that some of the characteristics I notes as particular to
US ship building, were really particular only to a few firms, and that
over the industry our practices are more alike. In the sane way, 1 may have
griven undue emphasis to the separation of powers of the resident Supervisor
of Shipbuilding and the Bureau of Ships in Wasghington. In practice the
Washington head office and local supervisor work very closely together and the
Bureau of Ships keeps well aware of what is happening in the yards. I did
find however that the administrative framework allowed nost problems to be
locally resolved.

CONCLUSION TO DISCUSSION

To describe Naval Shipbuilding in the USA is a tasgk that is
hardly practicable to accomplish in the twenty pages of my paper. I feel
now with the aid of the discussion, and particularly the written discussion
from the USA, that we have got a 1little closer to it.

Much of my paper and a great deal of the discussion, was
devoted to recent procurement practices. These practices came in for some
criticism, and since the paper was prepared there has been increasing
dissatisfaction with the escalation of prices in massive total package
procurenent buys. Already there has been a change in the American
airveraft industry towards o "lead production" concept to establish a
defined cogt on a limited scale. I do not uphold amy particular procurenent
nethod os the one best way, and would certainly not contend that a method
that is right in the USA is necessarily right for Australia. I an certain
however that a spirit of enquiry and innovatior in design, construction,
and procurement is a desirable state of affairs in any industry and in any
country.




