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ABSTRACT 
The problem of maintaining effective naval forces is complex; on a changing international 

and national view of the need for armed forces i s  superimposed a likely severe shortwe of 
manpower and increasing cost of manpower per capita. Against this background, developments 
in the design of escort ships over the period 1960 to 20EO are examined. together with the major 
contribution that increasing automation can make to solving the problem. 

Introduction 
A centenary conference is an appropriate time to review progress, but 

'Engineering in the Royal Navy' is too wide a field for a single paper. It is 
intended therefore to narrow the task to a look at surface escorts and some 
of their equipment over the fifty years from 1960 to 2010, providing some 
historical basis for a glance to the future, Towards the Automatic Warship'. 
But naval engineering, indeed the Royal. Navy itself does not exist in a 
vacuum, The North Atlantic Treaty Organization is the foundation of the 
United Kingdom's defence and security policy. Despite significant recent 
initiatives towards arms control and seduction there still remains a major 
Soviet and Warsaw Pact threat to this Alliance. In particular the unique 
problems associated with maritime arms control present a major obstacle to 
any agreement in the near future. Thus the Royal Navy's role in providing 
the vast majority of in-place maritime forces in the Eastern Atlantic and 
Channel areas, and a major contribution to forward defence in the Norwegian 
Sea, is likely to remain a requirement for many years to come. Finally there 
continue to be significant threats to Western interests outside the NATO 
area, recent examples having necessitated the ArmiIla patrol and mine 
clearance activities in the Gulf. The ability to deploy forces Out of Area on 
a worldwide basis remains an essential component of U.K. Defence Strategy. 

The other great and related factor which bears upon the Navy is the level 
of support which the Government is prepared to devote to defence. In any 
democracy this level is likely to be less than that desired by the Armed 
Forces, and lack of money is a recurring theme, or rather problem, throughout 
the Services. This lack of money means that an optimum balance of the 
available resources has to be achieved to ensure there is adequate for all 
activities such as the provision of new equipment, the maintenance of 
ammunition stocks and keeping sufficient fuel for a satisfactory level of 
operational readiness; at the same time there has to be provision to ensure 
the supply of that extremely expensive and valuable commodity-manpower- 
which is the central theme of this paper. A look at this topic is necessary 
before moving on to engineering matters. 



Manpower 
To recruit and retain volunteer forces, they need to be appropriately paid, 

Despite the numerical strength dropping by 19% since f 960, total expenditure 
on armed forces pay has risen steadily, and remains at about 20% of the 
defence budget. This budget is barely increasing in real terms, and yet the 
proportion of it devoted to naval equipment-whose costs rise at a rate above 
that of inflation-has also risen steadily, and continues to grow. This puts 
increasing pressure on the minimization of manpower, particularly as the 
directly associated costs are so high; for instance, it is estimated that today's 
cost of adding ane more man to the crew of an escort is £30K, and the 
through-life costs for that escort of the additional man should be counted in 
millions of pounds. It is also frequently forgotten that the man's pension 
has still to be paid after he has ceased to be a member of the Royal Navy. 
Designers are therefore looking to achieve the same capability with fewer 
men, perhaps by automation, sa that force levels remain constant while naval 
manpower reduces. 

Secondly, however successful recruiting is, there will be fewer people to 
choose from in the future, when many employers and professions are seeking 
an upgrade in skills. The demand for graduates i s  predicted to rise in the 
next decade, although the number of students is forecast to decline from a 
peak of 124,000 in 1992 to a low of 1 13,000 in 1998. To compound the 
Navy's problem, there is a swing away from science subjects; between 1985 
and 1987, a drop of 10% in applications for university science and engineering 
courses contrasted with 14% increases in applications for business studies. 
Thus a rise in the demand for skilled people coincides with a demographic 
trough reducing the number available. 

In general cases the recommendation of the Department of Employment is 
to widen recruitment policy to include more of the qualified but disadvantaged 
sectors, such as women, the middle-aged, and the disabled. AI1 these rec- 
ommendations have been examined by the Navy, but only an increase in the 
recruitment of women offers any redress. 
Women have, of course, been recruited into the WRNS since WorId War 

I ,  but government policy is that they should not be employed in combat 
zones. However, such is the lack of qualified people, that the range of jobs 
that women do in the Navy is ever widening, and now indudes shore-based 
engineer officer posts where their performance has been found to be very 
satisfactory. This trend needs careful monitoring or there will not be enough 
shore jobs for the men and consequently insufficent dissemination of sea 
experience ashore. There is now some discussion of altering the role of 
women in the services which couId give them further opportunities, but 
the implications of their employment at sea in warships do need careful 
examination. 

The shortage of qualified people, affected as much by the improved social 
and economic conditions in the country as by demography, is inevitably 
increasing the competition for their services; so, do people the Navy needs 
still want to join? Research shows that although the student pacifism of a 
few years ago has largely gone and the requirement for the armed forces is 
accepted, recruitment has to be viewed within the present atmosphere of 
arms control. Many prefer to join an expanding company. The Service's 
graduate starting salary is presently below the national average; and service 
conditions, especially separation from the family, are no longer so readiIy 
borne. The Navy will thus need to fight hard to attract and retain the people 
it needs, and ensure that all those who have the potential have the opportunity 
to rise to the top. At the same time the requirement to employ so many 
people must be reduced. 



4 

TABLE X-Reductions in ships' complemenis 

Trends in design and technology have all been towards a significant 
reduction in the number of operators and rnaintainers needed for a given 
item of equipment, and for the reason noted above this trend must continue. 
The Navy's good record for reducing manpower in successive classes of 
warship over the years (TABLE l) allows the future to be faced with confidence. 

To provide a yardstick to measure progress over the chosen fifty year study 
period, the following paragraphs examine the evolution of the surface escort 
using three ship classes as examples of their design eras. 

The Surface Escort 
H.M.S. Devonshire, (FIG. 1) the first of the County Class destroyers, was 

hunched in 1960. She was much larger than any previous destroyer-more 
the size of a Iight cruiser-but her role was as an escora. Devonshire carried 
many new weapons and embodied advances in her design, and had a ship's 
company of 450. She had several: firsts which make her worthy of examination 
and comparison with taday's and tomorrow's designs: Combined Steam and 
Gas propulsion (COSAG), guided weapons, the Comprehensive Display 
System (CDS), and a helicopter. 



HMS Norfolk (FIG. 2) is the first of the Type 23 frigates and is now on 
sea trials. Intended initially as a specialist ship for towed sonar array 
operations, the design has developed within severe cost constraints into a 
general purpose escort. Again, there are firsts in this design, such as Combined 
Diesel-Electrical and Gas propulsion (CODLAG), vertically launched missiles, 
and reduced radar, noise, and infra-red signatures. She also has a much 
smaller crew (145) than previous escorts of mmparable size and capability. 

What will be the characteristics of the escort entering service in 2010? A 
clear pointer i s  the NATO Frigate Replacement (NFR 90) at the present in 
the Project Definition stage (RC. 3). In general the trend is likely to be 'more 
of the same': more attention to reducing signatures, greater ecomony, lower 
costs, greater ability to attack appropriate targets, a greater ability to defend 
herself, a greater abiIity to continue to fight after suffering damage, and to 
operate with fewer men, 
HulI 

The raison d"@lre of the COUNTY Class was the deployment of the first 
naval guided weapon, the Area Air Defence System, Seaslug. There was 
considerable pressure for early deployment of this major system, but the 
resulting ship design was dominated by it in a way that today appears 
unreasonable. 

After the COLWTY Class, escort development has progressed through five 
more achieved designs before reaching today, and they featured: increasingly 
efficient seagoing hull forms, the completion of the change to gas turbine 
propulsion, the need to accommodate ever larger or more numerous helicop- 
ters, moves towards modularity of weapon systems and much improved 
equipment removal routes. On the way, a detour into aluminium superstruc- 
tures was made, which is not likely to be repeated. However, one aspect 



FIG. 3-AN ARTIST'S IMPRESSION OF THE NATO FRIGATE REPLACEMENT ( W R  90) 

which is less well advertised is the reduction of signature, and this has been 
a 'quiet' trend throughout the period. It started with acoustic noise, to make 
the escorts' sonar more receptive and attract less attention from submarines. 
Heat signature was next addressed, in view of the greater output from gas 
turbines and the development of infra-red missile homing heads; and then, 
more recently, radar echoing area (REA) has been tackled. 

The essential features of the Type 23, when first contemplated in the late 
seventies, were to be: a quiet platform to maximize the effectiveness of the 
towed sonar array, high endurance at moderate towing speeds, a flight deck 
for a medium helicopter with the ability to refuel and rearm it, and hull and 
superstructure configured to minimize REA, all within a maximum stated 
price. Size and cost were to be kept down by limiting the size of the crew. 
The result was a sketch design of about 2500 tonnes. Quietness was to be 
achieved largely through the new propulsion plant machinery on sound- 
absorbing rafts, and REA reduction depended principally on minimizing 
large perpendicular reflecting areas and corners by detailed design, and by 
the use of radar-absorbent material. 

Reduction in ship motion is a major consideration for improved ASW 
capability, giving increased operational availability of helicopters and sonars, 
The Small Waterplane Area Twin Hull (SWATH) (FIG. 4) form offers large 
reductions in motion, particularly for vessels under 4,000 tonnes displacement. 
It would also provide improvements in the environment for bow sonars, 
handling arrangements for towed arrays, and more deck space for helicoptors. 

At first sight SWATH looks an attractive option for the ASW escort of 
2010, but nothing comes free. The main disadvantage of the inverted U-form 
is inefficency in encIosing usable space compared to the box-like cross section 
of a conventional hull. This results in high structural weight in relation to the 
payload volume, with consequential effects on power and fuel requirements, 
Although SWATH is attractive for specific tasks, such as sonar surveillance 
and oceanographic survey. its development has not yet reached the stage 
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