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ABSTRACT 

The article firxt defines the particular requirements of naval propulsion plant and discusses the impli- 
cations of naval procurement strategy 011 propulsion machinery design. Using these parameters, it 
describes t h e  impact on warships of Pi\ l<so~s'  develop~nent of the steam turbine for marine use iund 
then traces the successive decoupling of prime movers and propulsors. from the reduction gearing 
devised and  proved by PARSONS to the g a ~  turbine and full electric propulsion o f  today. Finally 
PARSONS' indirect influence on naval events is deduced, including his probable impact o n  A I I ~ I I R A I ,  
Sir John F r s ~ r r ~ . ~  and his reform of the status of naval engineers. 

Introduction 
T~lrhinia's (FIG.  1 )  extrovert and stylish demonstration at Spithead of the 
capability of steal11 turbines marked one of the rare step changes in naval 
marine engineering propulsion technology. The advent of gas turbine prime 
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movers marks arguably the only other of comparable significance since then, 
and it is appropriate on the 100th anniversary of Turbinia that the Royal 
Navy is embarking on yet another that promises to be just as far reaching- 
the switch to all gas turbine-powered full electric propulsion. It is worth not- 
ing in passing that Sir Charles PARSONS (FIG. 2) was fully aware of this pro- 
pulsion option. both theoretically. which he charactqrized as 'electrical 
gearing' in  his address to the North-East Coast Institute and in its practical 
expression in a US Collier and a Tynetnouth Coaster at about that time 
(although its first use was the diesel-electric river steamer klndal in 1903). 
In his characteristically relentless search for ever-increasing efficiency, he 
would certai~lly also have fully approved of the current drive to perfect the 
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advanced cycle gas turbine with its diesel-equivalent fuel consumption. But 
let us take a step back from today's specific advances and consider the 
requirements of naval marine propulsion in the broadest and most general 
sense s o  that we can review how PARSONS contributed to their fulfilment dur- 
ing his lifetime and, by influence, long afterwards. 

REQUIREMENTS OF NAVAL PROPULSION PLANT 

Characteristics 
To be properly effective, naval propulsion plant requires a particular set of 
characteristics. Some of these are common to all or most forms of marine 
application, and some are particularly related to warship operations or the 
naval environment. These requirements have been perceived as having differ- 
ing importance during successive periods of recent history, and some, indeed, 
have even not been recognized at times. Their treatment here is as general as 
possible, although written in the light of modern knowledge and experience. 
While this lays itself open to the charge of hindsight, it also makes apparent 
a remarkable consistency across the years: 

Reliahilitjl 
All engineering plant should be reliable. At sea, unreliability in the 
commercial world at best loses time and money for the owners and at 
worst threatens the lives of those in the affected vessel. These dangers 
apply equally to a warship, but additionally, in war, unreliability threa- 
tens the operation of which the unit is a part, putting many more lives 
at risk and possibly the outcome of a battle or campaign. 

Maintainability 
Again, all engineering plant should be easily maintained (although the 
rigorous techniques to prove and improve this attribute are a modern 
invention). In a warship, together with reliability, this determines oper- 
ational availability and hence, in a given threat or for a required num- 
ber of active hulls, the overall number of hulls that must be in theatre. 

LOH~ Through L f e  Cost 
Low cost of ownership is a generally beneficial characteristic but with 
particular resonance when public funds are involved and the budget is 
cash-capped; although this should be self-evident, through-life costs 
have often been sacrificed recently on the altar of minimizing acqui- 
sition costs. 

Minimlrm Watchkeepers 
Watchkeepers in any enterprise have an obvious impact on the cost of 
ownership of an item of equipment; at sea they also have a significant 
effect, for warships at least, on ship volume and displacement since 
each watch-keeping billet requires bunks, food stowage and hotel ser- 
vices for at least three men. 

Eficiency 
The direct manifestation of increased plant efficiency is obviously in 
reduced fuel costs, although there are maritime applications, such as 
oil or gas carriers, where this is not very significant. In a warship, it 
is most often translated into increased range with tremendous strategic 
benefit to a blue water navy, although it could equally be applied as 
reduced tankage in a ship (and therefore reduced displacement) or as 
a reduced requirement for auxiliary refuelling ships. Even in the one 
class of ship where it was traditionally irrelevant-the nuclear sub- 
marine-the advent of full-boat-life reactor cores will cause increased 
focus on propulsion plant efficiency. 



High Speed 
With very few exceptions, warships require high speed for a variety 
of reasons. For a blue water navy with reducing numbers of hulls, 
speed is strategically important to allow deployment to trouble spots. 
It is tactically vital to allow manoeuvring within a group (e.g. around 
a Past convoy or in support of carrier operations), pursuit of, or with- 
drawal from, the enemy (accepting that organic air power have 
reduced the impact of the former), and avoidance of weapons. High 
speed requires minimum displacement for a given armament fit with 
appropriately high power, and taken together, these mean high power 
density plant (and minimum carried fuel for the desired endurance). 

Manoeu~~rability 
Leaving aside the natural aversion of dashing young naval command- 
ing officers to the use of tugs, particularly in public, warships are 
often required to manoeuvre in close company and, during littoral 
operations, in navigationally hazardous waters. Speed of manoeuvre 
has also long been a prerequisite to the successful prosecution of close 
quarters action and the avoidance of incoming weapons. The required 
ingredients are acceleration, deceleration and speed of turn. 

Nigh Generating Capacity 
The weapons and hotel loads in a warship require a high installed gen- 
erating capacity; these also tend to increase through the life of the ship. 

Flexibility and Robustrzess 
Inherent in warship operations is exposure to the risk of battle dam- 
age. Machinery must be robust in the first place, and in particular 
resistant to shock as far as possible, and also be capable of operation 
in the variety of degraded modes which might result from battle dam- 
age or breakdown. 

Signature 
Minimizing warship signature of any kind is crucial to avoiding initial 
detection by the enemy, subsequent classification and targeting, and, ulti- 
mately these days, the homing weapon. Radar cross-section, infra-red and 
radio emissions, and radiated noise are well-known modern examples, 
but silhouette and smoke were the early tell-tales to be avoided. 

The design process 
Naval vessels are traditionally procured in similar batches or classes and, 
because of the replacement cost which is usually unpalatable to the Treasury, 
retained in service for a long time. The size and cost of propulsion plant 
militates against change or modernization, and once installed it is usually 
permanent. This has implications for the design and selection process which, 
to be successful, must strike a careful balance between avoiding the opposing 
risks of unproven technology and obsolescence whilst still choosing the most 
capable machinery for the task. Within these very broad constraints, lie the 
difficulties of meeting the range of requirements described above, many of 
which are usually in conflict with each other. A particular problem at the turn 
of the century was the continuous chase to integrate the optimum running 
conditions of the available prime movers of the day with optimum propeller 
speeds for the desired size and speed of the ships, within the requirements of 
simplicity and compactness. Having set the scene, it is now appropriate to 
consider how PARSONS had a direct impact on several specific examples of 
such problems and a more general influence on the problem itself. 



THE ADVENT OF MARINE STEAM TURBINES 

Steam Reciprocating Machinery 
Naval propulsion towards the end of the 19th century was based firmly on 
steam reciprocating machinery. Notwithstanding the nostalgia of many sea- 
man officers for sail, in the aftermath of the Crimean War the strategic 
advantages of mechanical propulsion had been firmly established, although 
some older vessels were still using it as an auxiliary to sail in the 1880s. 
However, by that time speed had become recognized as an important warship 
design parameter, principally in the context of Torpedo Boats and their coun- 
ter the Torpedo Boat Destroyer. Cruisers were being designed with speeds of 
22-24 knots and destroyers of 26 knots. After 150 years of evolution the 
reciprocating engine was generally held to have been developed to near its 
maximum potential, and its inherent constraints on expansion and efficiency, 
and its intense dislike of being 'pushed', placed an effective limit on warship 
speed. I t  also had many other disadvantages: it was manpower intensive, led 
to dismal conditions in machinery spaces, was subject to vibration, and 
lacked reliability. In this context Dr 0 P A R K E S ~  quotes the Committee on 
Designs as reporting in 1905: 

'The inherent defects of steam reciprocating machinery meant that the 
effective speed of the Fleet was no more than 14 knots, and no fleet in 
the world could steam for 8 hours at full power without ships breahng 
down.' 

Towards the end of the century, several engineers, particularly de LAVAL, 
were experimenting with rotating steam machinery but the high speeds 
required seemed to make this option intractable. It was PARSONS who put in 
place the pieces of the jigsaw in a way that made marine propulsion turbines 
a practical proposition. It is particularly to his credit that this success was 
achieved in the face of general opinion that the era of steam was oveq as 
recounted from first hand memory in the first PARSONS Memorial Lecture-. 

Steam turbine propulsion 
PARSONS' instinct was that a rotating prime mover (FIG. 3) must provide the 
most appropriate drive for a rotating application, initially in the context of 
electrical generation but with the logical extension to marine propulsion. (It 
should not be forgotten that the first use of turbines at sea was for electrical 
power generation, and while the immediate naval impact was small, princi- 
pally because there was not yet the weapon technology to use it, it was a cru- 
cial prerequisite for the combat and propulsion systems of the future.) The 
detailed history of his design and development of the compound turbine is 
too well covered in a multitude of papers to need repeating, but its impact on 
the Royal Navy bears consideration in the light of the requirements and con- 
straints outlined above. PARSONS himself, in his description of the compound 
steam turbine in a lecture to the Institute of Naval ~rchitects'  lists the advan- 
tages of his design over reciprocating machinery as: 

Increased: 
Speed 
Economy of steam 
Carrying power of the vessel 
Facilities for navigating shallow waters 
Stability 
Safety of machinery for war purposes. 
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Reduced: - Weight and volume of machinery - Initial cost 
Cost of attendance on machinery - Cost of upkeep of machinery 
Vibration - Size and weight of screw propellers and shafting. 

An analysis of the benefits which accords very well with the requirements 
defined at the beginning of this article. At the time he gave them, these were 
predictions, and it is worth examining the practical effects, which were sub- 
sequently confirmed in summary by Prince LOUIS of BATTENBERG as part of 
deliberations by the Committee on Designs in 1905. 

Ship speed 
The speed of fi~rbinia had already demonstrated the design superiority of the 
turbine in this respect, both as a direct design application and in combination 
with the other benefits of the efficiency and power density of her plant. The 
experimental destroyers Cobra and Viper (FIG.  4) in their short lives gave 
further ample demonstration (and it is particularly interesting to note that the 
specifications of their contract were exceeded). In the longer term, the reten- 
tion by Mauretania of the Blue Riband for 20 years was the ultimate accol- 
ade. 



Power 
Over the next 10 years warship propulsion power was to increase tenfold 
from: 

1897 Turbinia at 2,300 shaft horse power (shp) 
1905 The cruiser Anzethyst (FIG. 5 )  at 14,000 shp 
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1906 The battleship Dreadnought (FIG. 6) at 24,500 shp. 
Only one year later the Mauretania and Lusitania were at 74,000 shp. 
Meanwhile, continuing the warship progression, the battle cruiser Invincible 
had installed 45,000 shp and could steam at 28 knots, and subsequently Hood 
was driven at 32 knots by 150,000 shp. 

Power density 
At full power, steam turbines were of the order of 30% more efficient than 
the equivalent reciprocating machinery (cf. the DREADNOLJGHT class at 
13 lb/shp hour and the INVINC~BLE class ati12 lblshp hour against comparable 
reciprocating machinery at 16 lblshp hour-), and thus for a given top speed 
the turbine installation was significantly lighter and so were the boilers. This 
weight reduction itself obviously had a potentially beneficial effect on overall 
ship performance. 

Availability and reliability 
The simplicity and reduction in moving parts of the turbine led to greatly 
enhanced reliability (and hence ship availability to the Command). Two sep- 
arate pieces of evidence give practical expression to the improvement in this 
respect over the reciprocating engine. ADMIRAL OF THE FLEET Sir Charles 
MADDEN in an address to the Institute of Marine Engineers in April 1931 is 
quoted in APPLEYARD'S Biography of PARSONS" as saying: 

'. . . turbine cruisers were so reliable that the turbine cases were not lif- 
ted for 5 years . . . [whereas] . . . reciprocating engines . . . required one 
day in ten - with engines cooled for machinery adjustment . . .". 

Dr P A R K E S ~  again compares reciprocating and turbine machinery reliability: 
'[The turbine's] reliability was demonstrated during Dreadnought's 
return trip from the West Tndies (7,000 miles) after a months steaming 
and calibrating trials when she maintained an average of 171/2 knots 
without any machinery defects. This compares with the Second Cruiser 
Squadron's run from New York to Gibraltar in November 1905 when, 
out of six ships, only three got across at 18% knots with empty bunkers 
and requiring extensive repairs to their engines." 



Machinery environment 
The better reliability attested to above is also related to an overall improve- 
ment in conditions below decks which is summed up in *ADMIRAL BACON'S 
biography of LORD FISHER (borrowed again from PARKES ) in a description 
worth quoting in full: 

'When steaming in a man-o-war fitted with reciprocating engines, the 
engine room was always a glorified snipe-marsh; water lay on the floor 
plates and was splashed about everywhere; the officers often were clad 
in oilskins to avoid being wetted to the skin [author's note: presumably 
the men got wet]. The water was necessary to keep the bearings cool. 
Further, the noise was deafening; so much so that telephones were use- 
less and even voice pipes of doubtful value. In the Dreadnought, when 
steaming at full speed, it was only possible to tell that the engines were 
working, and not stopped, by looking at certain gauges. The whole 
engine room was as clean as if the ship was lying at anchor, and not the 
faintest hum could be heard.' 

Even if slightly exaggerated, this was eloquent testimony to the lasting ben- 
efits of turbine machinery. 

Machinery configuration 
The much higher speed of steam turbines led initially (in Turbinia) to prob- 
lems of  incompatibility with existing propeller shapes, and PARSONS' investi- 
gation of propeller design and cavitation (then a little recognizd 
phenomenon) are well reported elsewhere. In direct drive turbine machinery, 
such as Turbinia and other early designs, these problems were overcome by 
adopting more effective high speed propeller designs (FIG. 7) but also by the 



general principle of reducing the power transmitted through each propeller. 
The latter was achieved by increasing the number of shafts (which was inher- 
ently compatible with PARSONS reaction turbine principles of large numbers 
of discs which translate easily into several stages of turbine--each one to a 
shaft) and by increasing the number of propellers per shaft. This need to 
match prime mover speed directly to propeller speed actually marginally 
reduced the turbine advantages and required a further major design step. 

THE IMPACT OF GEARING 

Development of geared turbine propulsion 
After the steam turbine, PARSONS' second major gift to marine, and particu- 
larly naval, propulsion was the introduction of reliable anduniform reduction 
gearing capable of transmitting significant power-a geared steam turbine set 
of the type designed for the destroyers Badger and Beaver (FIG. 8) is shown 
at (FIG. 9). His initial trial in Vespasian (and it was typical of the man that 
he first refitted her steam reciprocating machinery to provide a valid baseline 
for comparison) allowed steam turbines to be applied to lower speed mer- 
chant vessels such as tramp steamers. His further invention of creep machin- 
ing to  minimize the effect of errors in the master wheel on production gears 
was an essential step on the road to large marine gear trains. The important 
general principle was to start to decouple optimization of prime mover speed 
from optimization of propeller speed with major long term consequences for 
freedom of choice in propulsion system design which are still being felt 
today. In the short term he paved the way for an increase in the power trans- 
mitted per shaft and the ability to combine the output of different turbines 
optimised at different speeds (or indeed compound turbine and reciprocating 
systems) on the same shaft. Early direct drive turbine ships had three or four 
shafts; in due course two shafts became the preferred option to simplify 
machinery and ship layout, but this carried much lower propulsive efficien- 
cies. The introduction of reduction gearing restored the ship performance 
while maintaining these benefits, and direct drive was abandoned for good. It 
is also ironical that this partial decoupling of optimization contained the 
seeds of the death of the PARSONS turbine since it allowed the introduction of 
higher machine speeds and the much more compact combination of Curtis 
and Rateau stages. In the much longer term, reduction gearing was the essen- 
tial prerequisite to mechanically coupled gas turbine propulsion and also the 
very quiet low speed submarine propulsors driven by nuclear steam plant. 

LONG TERM TECHNICAL LEGACY 

PARSONS' technical legacy was diverse and far-reaching, and touches us still 
today. In the near term he continued to press with vigour for increased tur- 
bine efficiencies, identifying the four principal means of regenerative feed 
water heating, ever increasing boiler pressures (and improved boiler design), 
steam re-heating, and increased condenser vacuum (with improved condenser 
design). Had he retained his vigour and lived longer, it is possible that Royal 
Navy machinery design might not have fallen into the state of complacency 
which marked the late 20s and 30s and which was maintained by the licens- 
ing system which he had instituted. 

Parsons Marine Steam Turbine Company and Licences 
It is entirely understandable that PARSONS should have been deeply affected 
by having to abandon his patents for axial flow turbines and by having to 
persist, during the four year struggle to regain them, with a radial flow sys- 
tem that he must have known was inherently inferior. Given this experience, 
and with the limited capacity of his own factory in the face of the very large 
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demand for his turbines, it made good business sense to license shipbuilders 
to manufacture turbines-but only to his basic design. After his death, these 
arrangements were maintained by the PARSONS Marine Steam Turbine 
Company but with increasing stultification. In the 30s and during the Second 
World War, they proved incapable of resolving specific blade failure and tur- 
bine casing problems, and more generally of designing machinery to match 
the powers and steam conditions in current US and German use, the advan- 
tages of which were demonstrated so clearly by the comparison of RN and 
USN mobility, reliability and availability during the War in the Pacific. 
Attempts to reinvigorate the marine turbine industry by forming 
PAMETRADA under the leadership of C. A. Parsons (the land-based gener- 
ator manufacturer) rather than PARSONS Marine were unsuccessful, and after 
much difficulty a break was made by using an English Electric Design and 
forming the Yarrow-Admiralty Research Department as the prime machinery 



design consultants. It is difficult to believe that PARSONS would have allowed 
such a situation to pertain; had he lived, he would also surely have enthusi- 
astically embraced two further developments which are now possible. 

Gas turbine propulsion 
As the 'father' of the steam turbine, PARSONS was moved to consider at many 
tiines in his career, not least by FISHER in correspondence and in testimony to 
the Royal Con~mission on Engines and Fuels, the viability of an 'internal 
combustion turbine', and many of his papers contain references to the prin- 
ciple. He remained resolute in his belief that such an engine was impossible 
at the time because of the extremely high temperatures to which the blades 
would be subjected, and we can have sympathy with this view, even if such 
materials are now available. It is ironical, therefore, that his early work on 
turbo-fans and investigation of turbines running in reverse in partial vacuum 
led him to devise and produce the axial-flow compressors which are the fore- 
runners of today's gas turbine component. 

Full electric propulsion 
The introduction of reduction gearing in the propulsion train described above 
only partially decouples the prime mover from the propulsor. The speed of 
the prime mover ~nust  still vary with that of the ship, reducing efficiency 
away from the design point; the power transmitted per shaft is limited by the 
practical constraints on gearing size and load capacity; and arrangements to 
provide astern power add complexity. The ultimate solution is the option 
described by PARSONS as 'electric gearing'. It would have been a natural pro- 
gression from his installation of turbo-electric machinery in ships (and indeed 
in 1895 he was invited tq tender for such a system, as he described to the 
North East Coast Institute ), but he considered it to be inferior on grounds of 
cost, complication, weight and probable unreliability. Nevertheless, it was his 
further development of turbo-generators of increasing power, efficiency and 
voltage that made it practical in large ships, and it achieved its greatest 
expression in the year after his death with the launch of the Normandie with 
160,000 shp of turbo-electric drive. Today, this propulsion system, albeit 
usually with diesel generators, allows prime movers to operate at constant 
speed, so that they can be optimized and actively quietened, with propulsion 
power limited only by the size of the (reversible) electric motor. It is in wide 
commercial use and will be the future naval system of choice, but with gas 
turbine generators, in surface ships. 

INDIRECT INFLUENCE ON CONTEMPORARY EVENTS 

So far this article has considered the direct technical impact of PARSONS on 
the Royal Navy through his inventions and developments. But the history of 
engineering (and of the Royal Navy) is littered with inventions that went 
unrecognized at the time. So it is equally important to consider how PARSONS 
ensured that his ideas were accepted. The seminal and inspirational event, 
which must catch the imagination of all, was, of course, the famous steaming 
of Turhinin at top speed through the lines of ships at the Royal Review of 
the Fleet at Spithead in 1897. This was a classic example of what we now 
know as a Technology Demonstrator (and unlike those of today, was entirely 
privately funded!); however, it would be naive to pretend that it was unex- 
pected. Let us consider how the seeds of this event and much of PARSONS' 
later influence were sown in and around Newcastle quite early in his career. 

Early Credentials 
Over the turn of the century, the key post of Director of Naval Construction 
(DNC) was held successively by: 



1885- 1902 W.H. WHITE 
1902-1912 P.WATTS 
191 2- 1924 E.H. TENNYSON ~ 'EYNCOURT 

Immediately before becoming DNC each man was also in a senior position 
at Armstrong's Elswick Yard: 

1882- 1885 W.H. WHITE 
1885-1902 P. WATTS 
1888- 1912 E.H. TENNYSON ~'EYNCOURT. 

Thus the first was DNC and the latter two were at Elswick when PARSONS 
was developing and testing Turbinia A: the Tyne. Excerpts from PARSONS' 
correspondence quoted by APPLEYARD show that he wrote to WHITE about 
filrbinia during the two years before the Spithead Review. He also records 
that WHITE visited T~lrbinia four months before the Review, examining her 
closely and discussing her propellers, astern power and hull form. PARSONS 
also had much correspondence on propellers and Turbinin's hull form with 
R E Froude, who was at that time Director of the Admiralty Experimental 
Works a t  Haslar and who conducted model tests for him (which WHITE must 
have known about). More circumstantially, ADMIRAL Sir John FISHER was 
Controller of the Navy from 1892 to 1897. There is no direct evidence that 
he knew about PARSONS' developments before the Review, but, given his 
interest in new technology and his propensity for using others to bring about 
change, it is not too fanciful to suppose that he as well as WHITE may have 
had a hand in the Spithead inspiration. 

Committee on designs 
Soon after FISHER became First Sea Lord in 1904, he established a committee 
on designs to recommend the way ahead for warships and their propulsion 
systems. Among other members were: 

ENGINEER REAR ADMIRAL Sir John DURSTON who had observed trials 
in Turbinia in 1897 and 1898. 
Sir Philip WATTS who had been at Elswick at the time. 
Lord KELVIN, who, although speaking for Clarke Chapman, had com- 
mended PARSONS' axial flow turbine demands during the patents liti- 
gation. 
Sir John BILES, who had known of PARSONS and his turbines since his 
time as a naval architect on Clydebank in 1880. 
Sir John THORNYCROFT, whose fiim had a licence to build PARSONS 
turbines. 
R.E. FROUDE from Haslar. 

The Committee had to decide on the appropriate propulsion system for what 
became known as the DREADNOUGHT class battleships and the INVINCIBLE 
class cruisers, which they determined to require top speeds of 21 and 25 
knots respectively. Although the only significant turbine powered warship 
afloat was the cruiser Anzetlzyst (14,000 shp), the Committee's main concern 
centred on whether turbines could provide sufficient astern power; this was 
resolved by a trial, some work at Haslar, and observation of the character- 
istics of turbine powered cross-Channel ferries. The Committee was so confi- 
dent that they recommended after only three months that turbine machinery 
be thenceforth universally adopted for naval propulsion. In coming to this 
speedy conclusion, their perception of the lack of risk must have rested 
largely on their knowledge of, and confidence in, PARSONS. 



Other Commissions and Committees. 
A full list ,yf the other Committee on which PARSONS served is provided by 
Appleyard ; two are worth mentioning here: 

Tlze Royal Conzmission on Engines and Fuels. 
Several years later in 1 9 12, after retiring as First Sea Lord (but before 
his recall), FISHER chaired the Royal Commission on Engines and 
Fuels. Its most far-reaching recommendation was the change from 
coal to oil fuel in warships, but that is another story not directly 
related to PARSONS. He was asked to give his formal opinion on the 
likely success of the [diesel] oil engine, on which he had already been 
tested several times in correspondence by FISHER (who was keen to 
remove the tell-tale signatures of funnels and smoke from his war- 
ships). PARSONS was steadfast in his belief that large cylinder oil 
engines were not practical; as recorded earlier, he was also adamant 
that an "internal combustion turbine [was] an absolute impossibility", 
although this was based, as indicated, on the (for him reasonable) 
belief that no materials would stand the necessary blade conditions. 

Admiralty Committee on Emsiorl or Corrosion of Screw Propellers. 
In recognition of his early work on propeller cavitation during the 
design and development of Titrbinia, he was invited to chair the 
Admiralty Committee on Erosion or Corrosion of Screw Propellers, 
which firmly recommended erosion as causing the damage. 

STATUS OF NAVAL ENGINEERS 

Engineering Branch history 
There is one other aspect of naval afFairs in which PARSONS' influence may 
have been significant, albeit indirect, and that is the status of naval engineers. 
The history of the Naval Engineering Branch is a separate study of its own, 
but a short summary is necessary here to underpin PARSONS' impact. In the 
early 19th Century engineers in warships were civilians employed to watch 
and mend the machinery. As the century progressed they were given first 
Warrant and then Commissioned status with recognized rank equivalence, 
although they were confined to separate messes until the 1880s. However, 
they were not accorded military-sounding rank, albeit with the prefix 
'Engineer', until the reforms of ADMIRAL FISHER when he became Second 
Sea Lord. Thus Sir John DURSTON was Engineer-in-Chief from 1889, but was 
only acknowledged as equivalent to a Rear Admiral in 1900 and was not 
actually titled Engineer Rear Admiral until 1903. It has also to be said that 
the status of naval engineers was constantly governed by the perception of 
their lower class origins. But FISHER'S reforms went much wider than chan- 
ging the titles of existing engineers. VICE ADMIRAL Sir Louis Le BAILLY 
assesses" that as Controller FISHER began to realize that, in order to move 
the Navy towards the benefits of accelerating technology, he would need a 
band of officers trained to a professional standard in engineering and able to 
translate both the products of scientific advance to the Admiralty and the pro- 
blems of the sea-going environment to civil engineers and scientists. He 
therefore set out to create a new officer structure whereby all would have a 
common training, including some technical education, and those who specia- 
lised in engineering would have equal status with all the others, and be inter- 
changeable with them. 

Influence on FISHER (FIG. 10) 
This article has already described the influence of PARSONS on the naval tech- 
nical opinion-formers in the shape of the Committee on Designs and suc- 



cessive DNCs and has suggested that FISHER may have known of his devel- 
opment of 7'zdrbinia before the Spithead dash; he certainly had conversations 
with ~ + K S O N S  in the immediate aftermath of the event. APPLEYARD also 
quotes numerous exchanges between PARSONS and FISHER couched in terms 
of considerable respect and records the development of the relationship 'year 
by year towards esteem and friendship'. It is entirely reasonable to assume 



that the early perceptions which led FISHER to his reforms were based on con- 
tact with PARSONS and that community of talented and cultured engineers and 
scientists who were shaping the industrial revolution and the commercial 
landscape at the time-men who not only conducted their own experiments, 
but designed machines from the results and then manufactured and sold them. 
Perhaps, even, PARSONS' aristocratic origins may have helped to dispel the 
notion in some quarters that engineering was not a suitable occupation for a 
gentleman? 

Subsequent Protests 
The FISHER reforms sadly did not last and were overturned, albeit in slightly 
disguised fashion, by an Order in Council in 1925 which re-established the 
supremacy of the 'Executive Category' and removed engineers from the 
chain of command so that they had no authority, even over ,$tings-a state 
of affairs that was to exist until 1956. It is a matter of record that PARSONS, 
together with Sir John THORNYCROFT, Sir Archibald DENNY, LORD WEIR and 
others, denounced the decision as likely to detract from the status and dignity 
of a technical career and the engineering profession, and some months later 
associated himself with a (sadly ineffective) deputation to the Admiralty on 
the subject. 

Conclusions 
PARSONS' single greatest impact on naval marine propulsion, and hence on 
the design and capability of the warships of the Royal Navy, was the inven- 
tion and development of a steam turbine running at moderate speeds and 
coupled to a propeller system of complementary design. This achieved ben- 
efits in ship speed, power-density, reliability, efficiency at high power, and 
working environment, and was unique in that the great body of opinion at 
the time held it to be impossible. His second major achievement was to 
decouple, partially, the prime mover from the propeller by the development 
and use of reduction gearing for the reliable and quiet transmission of high 
shaft powers. The effect was to allow further optimization of each element of 
the propulsion train, increasing the maximum power per shaft, and improving 
the efficiency and simplicity of the overall machinery package. He also con- 
tinued to press for greater system efficiency through improvements in the 
steam cycle and equipment design, and was responsible for several other 
developments (axial compressors, high voltage generation) which have led in 
recent years, directly or indirectly, to further improvements in naval propul- 
sion. It is therefore disappointing that his regime of licensing shipbuilders to 
manufacture turbines to his design led, after his death to a decade of stagna- 
tion in Royal Naval propulsion plant. 
Thus he clearly changed naval engineering for the better, but how did he 
engineer that change? The master-stroke was the exhibition of Turbinia at the 
Spithead Review, but this was under-pinned by a long period of correspon- 
dence and discussion with the naval ship design and shipbuilding community, 
probably including ADMIRAL Sir John FISHER. This led to the remarkably 
quick adoption of steam turbine propulsion by the Committee on Designs in 
1905. Over the subsequent years his opinion was sought and believed on a 
variety of propulsion and engineering topics, and his relationship with FISHER 
became one of mutual esteem and respect. It is highly likely that his example 
influenced FISHER to progress his reforms of the status of naval engineers, 
and it is certain that PARSONS protested publicly when these were reversed in 
1925. 
Overall, his combination of technical innovation and business enterprise has 
many echoes today, and, as we stand on the brink of another step change in 
naval engineering, we should consider the lessons carefully: 



The fundamental advantages of decoupling prime movers from propul- 
sors. 
The need for an integrated approach to design. 
The need to be alive to change and to keep pace with advancing tech- 
nology to avoid marine engineering stagnation. 
The place of venture funding and technology demonstration. 
Our attitude towards engineers. 

Whether we will ever again engineer change at the extraordinary pace with 
which h e  moved from Turbinia (FIG. 11) through Viper to Dreadnouglzt is 
another matter. 

Disclaimer 
The views expressed in this article are those of the author in a personal 
capacity and do not necessarily reflect an official Government, Ministry of 
Defence or Royal Navy position. 
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