


Choice of Merchant Ship Machinery 
The factors of course are entirely economic. The  development of special oils 

like Shell Alexia, the availability of reliable turbo chargers, and  such fcaturcs as 
chromium plated piston rings and  modern filtration have greatly reduced the 
maintenance required by large Diesels. I t  has proved possible to  build engines of 
lower specific weight and far greater power without increasing the number of 
working parts. None of the vcry powerfi~l engines now available has more tI1a11 
twelve pistons. A n  analysis of last year's figures for breakdown a t  sea shows 
tliat turbine tankers broke down slightly more often than Dicsel tankcrs. 

The ship owner is vitally interested in the total weight and  the spacc occupied 
by machinery and fuel, in the initial cost and  the fuel bills. So  arc we in the Royal 
Navy. 

Naval Logistics Affecting Choice of Machinery 
It1 war-tinle thcre isaconsiderableadvantage incutting down Fleet bunkering 

rcquiremcnts. Stcani machinery is more afTected than Diesel by running at 
otlicr than optimum load, and it requires almost twice as  much fuel in practice. 

It also happens t h o u g h  this need not be so in the future-that t l~ecomponents  
of re nsonably modern Diesel engines, such as the A.S.R.I. ,  actitally are intcr- 
changeable. whereas many of the components of the latest steam frigate mac1iine1-y 
are not. The efrect of this on maintenance will be obvious. 

Safety in Action 
A Dicsel ship with her water compcnsatcd fuel is inherently more stable. 

Advantage can be taken of this either to  mount a really heavy armament, as the 
Gcrmans did in theil- pocket battlcships. or  in any other way which the S t a r  
Kcquirctncnts suggest. 

I f  tllc ship sliould be hit, Diesel machinery is comparatively difficult to disable, 
and damage in a machinery space is far less likely to  kill tlie engine room 
complement. 

Recent Naval Diesel Dcvclopment 
Two Dicsel fi-igatcs, Sali.shiry and 1-roj~nrcl, were included in the 1945 pro- 

gramme, and tlic major features of  the design were frozen at  that time. The]-c 
has bcen no new ti;~val Diesel dcvclopmcnt in tlie last few years in this countt-y. 
but hotli the Germans and Italians arc now building Diesel frigates of their own 
design. Naturally these vessels arc far more LIP to  date than our  own could hope 
to be. ancl both of tlicm are fitting engines of considerably higher power per 
cylindet-. Tlic Gel-man frigates have gas turbine boost for high powel-S. 

Our own Dicsel frigates are justly criticized as requil-ing too  much maintenance 
and the type hcis gone out of production for this reason. Thcir maintenance 
load has bcen asscsssed as double that of a Wl~itl)~.,  four titnes as  much per horse- 
powct-. hut rccent experience i l l  refitting 1-1.t7\- at Portsmouth:' shows that this 
asscssnicnt hliould hc revised. and tliat the maintenance load is likely to  bc ahout 
125 per cent of' tlic ' I / . .  i h i s  lowcr figure will be taken when considcl-ins 
the possibility of modern Dicsel designs later in this article. It is undoubtedly 
the case tliat the vast number of working parts in the frigates is the cause of the 
formidable maintenance hill. The ft-igatcs have 128 main engine pistons. A 
mcrchant ship of the same power would have twelve. 

The mi~ltiplc engine installation in  the Type 41 arid 61's is flexible in operation. 
as was expected, hilt it is felt tliat in practice nearly the same flexibility would 
have rcsulted ft-om fitting two larger engines per shaft. The Diesel frigates spend 
nearly all their time at sea with half tlreir engines running. 
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FIG. l -  DISC WI:III~I:I>, CRANKSHAI I. 

(Rrisrol Sirl~lcle,~ E~r,rri/tes Ltd.) 

Diesel Design in 1959 
The advantages of Uiesel propulsion arc so obvio~ls to the world's ship owners 

that it is wortlr while examining what is immediately possible to sec if we could 
profit by renewed attention to Diesel j?ropulsion. 

We could PI-css A.S.R.I. develop~iient a little further. and while the gains 
from this would not be spectacular, tlie seduction in niaintcnancc load is likely to 
he considerable. I t  is very probable that will1 very slight modifications to the 
engines, rnaintcnance in Type 41 frigates will work out at about equal to the 
IVl i i / /~~~  estimate. (twice as much per horse-power). 

It is tiot possible to LISC even tlie most highly developed merchant service 
Llicsel~ in tlic K .N .  : like mcrchant scrvicc steam m:tcIiincry, they take L I ~  too 
mucl1 I-oom and weigh too much. I t  is possible liowevei- to produce more 
attractive engines illan A.S.R.I.  This is the normal I-esult oftlie passage oftirne, 
and is ccrtailily not intended to reflect o ~ i  tlie A.S.R.I.  design team of ten years 
and nioi-c ago. 

By ~ t s i ~ i g  a crnnksl~aft with disc webs (sec Fig 1 . ) .  the inain heal-ings being on  
the pcriplict-y 01' tlie disc. i t  is possiblc to increase tllc ratio of cylindet- borc to 
cylinder centres distance substu~ltially wi t l io~~ t  increasing bearing loadings. 
A.S.R.I.  engines llavc theit- cylinder centt-cs 17 inches apart with a cylinder bore 
of9j4 inches. Wit11 a disc web crc~nksliaft the cylindcr ccntrc; could be reduced to 
12.1 inclics apart. or  :titcl-natively tile borc can be increased to 1 3  inches on the 
original 17 inch cetitrcs. 

I t  is ;~ l so  n o w  possible to dcsisn cylinder licads \vith hcttcr bl-c;~tllins ccharac- 
teristics. so that in conj~tnction \vith tllc latest tut-bo s~~percliargers r n ~ ~ c l l  Inure air 
is aspit-ated pcl- strokc. tligllcr bl-akc mean ],rcssi~t-es can be obtained with lower 
cxliac~st ternjxrnturcs. Semi-i~vcl-head camsliafts wit11 n o  p~rsli rods appear 
ncccssary to avoid intcrfel-cncc with the manifolding wliilc allouing units to bc 
\vitIidrawn wi~ l io t~ t  dis t~~rbi t iy the citni\Iiilli. 

Combining tiic features ~ncn t io~ icd  ztbt~vc. ;I 20-cylindzr ' V ' cnginc of 92 in. 
and 10; in. stroke slioi~ld P I - O ~ L I C C  3.750 l).I~.p.. its tn;ti~itctia~ice load bcine no 
lic;tvic~ than tliilt of the A.S.R.I. dcspitc the Inrye incrcasc in power. d t k  to 
simplilicntio~i of the f~tcl system and valve seal-. I t  co~tltl f i t  on the existing 
A.S.R.I. engine beds in ft-igates, for exatnplc, putting tlicsc ships on a par with 
tlic IYlti/h~~'.c for power and speed. Maintenance costs can hc taken :IS rcrnaining 
at about 125 per cent of the M'llirhj. ligurc, and ~iiigllt well be~ustilicd in view of 
the I-educed fuel recluire~nents and otlict- fundamental advantagcc of Diesel 
propulsion. 



I>arger Engines 
In view of successful merchant practice it is felt that, despite the possibilities 

mentioned above, simpler installaiions wit11 smallcr numbers of larger engines 
would bc far preferable. Using the basis drawings prepared for thc 9$ Y 10; in. 
engine a scrics of 131-gcr erigincs llavc been scalcd LIP. These becornc progressively 
less attractive on a powcr/weight basis but oKer cheaper maintenance per horse- 
power as the size increases. 

A convcnicnt sire for manufacture at Chatham without departing from 
A.S.R.1. practice in niachining wot~ld be 21 20-cylinder ' V ', 12 in. borc 12 in. 
stroke. Thc engine would be 17 f I A in long, 6 ft 5 in. wide and  8 ft h in. high 
(all dimensions about 3 in., depending on detail dt-awings). It s l~ould weigh 
not morc than 31 tons a t  the most, and dcvclop 6,200 b.h.p. at  1,000 v.p.nl. and 
180 b.m.e.p. The lleigl~t quoted is witlioul turbo-blowers, wl~ich  it might be con- 
venicnt to ~i iount  otT the cngine, but tlrcy are included in the weight. Tl~ccnginc  
would lmve its heat cxchangcr mounted between thc ' V ' banks, carry its oil a11d 
oil cooler in the sump. and Ilavc fuel and nil tillers mounted on the frame to 
rcducz installation pipcwork. Onc of these o n  each shaft in conjunction with 
gas turbine boost would give iliescl propulsion at 0.39 Ib/s.h.p. LIP to a b o i ~ t  22 
knots in a large frigate, tllc gas ~III-bincs coming in above tliat figurc. Iftlie tul-- 
binc c o ~ ~ l d  bc persuaded to run on marine Dicscl fuel instead of pool gas oil 
(dicso) the Diesels could use this fuel also. given suitable arrangements to y e p a r e  
it. 
Very Large Engines 

Thel-e are no vel-y largc 4-stt-okc ' V ' engines in cxistence. hut by adopting 
some features froni subtnarinc pi-licticc and ot l~cl-  from the met-chant sel-vice i t  is 
probable that they could he huilt with contidencc i f  nccd be. Two engines have 
been scalcd up from those mentioned prc\,iously, for comparative purposes, but 
no details have hcen worked out: 

( I )  20-cyl. ' V ' 24 in. borc - 24 in. stroke, Icngtli 34 ft. width 13 ft. hcight 
17 f t .  wci~l i t  240 tons. output 21.600 1i.p. at  500 r.p.m. and l60 b.m.c.p. 

(2)  20-cpl. ' V ' 19; in. horc . 21 in strokc, length 30 ft 6 in.. width 10 St X in.. 
height 14 ft. weight 144 tons. output 15.000 11.p. at 550 r.12.ni. 

Eithct- of tllcsc would quite probably recl~tirc no morc maintct~nncc than the 
l a t c ~ t  stcam m n c l ~ i n e r ~ ~  ant1 po\sihly mucl1 less. but in this cayc tlic proof of the 
pudding would have to be ill the eating- one cannot he ccrlain. 
Develop~iielit Times ant1 Costs 

Fot- the 9: l I .  I I I .  12 in. engines. two ycars sho l~ ld  suliicc i f a  
really detel-mined cll'ort wci-e m;~de. ten dl-au:rhts~iicn being requi~-cd 011 t I 1 ~  job 
for that tinic. Tlic aim \rould hc to have n ~tni t  running in six r n o ~ ~ t h s  and  the 
multi-cylinder ~,rototypc i l l  two yearb. at a cos1 of ahoitt €75.000. 'l'hc ucry 
lat-ge engines mentioned olTcl- morc ditiicult problems and n o  doubt would take 
longer. pcrIiapst\vicc :as long. and cost a lot morc. They should have the ;~dvan-  
tage of burning lower gradcs of fucl. and also rcquirc slightly 1 css of i t ,  a b o l ~ t  
0.36 l h ~ b . h . l ~ . h ~ -  against 0.175 for- the smaller engines. 
1':niploymcnt Afloat 

In :I few years titne 110 d ~ i ~ h t  WC s11:ill Il:i\.e i ~ t ~ t n i c  j )~\vcr  plants for the rn;~jo~- 
warships we 111~1st build if we nl-c to remain n considcrnblc naval ~3owcr. It seems 
likely from publislicd tlatn'. liowcvet-. that atomic power niay not hc economi- 
cally supcl-ior lo olliet- prinle movers. even for the 1;u-gest shore gcncl-;~ting 
stations. for quilc some tirnc, and in 11131 c\,cnt it quite probably will not pay 11s 
to dcvclop it Col- small warslrips for mauy ycars to comc. I1 is s~~ggcs tcd  tllilt 
turbo charged Dieqcls might well take over froni convcntion:~l stcam plants 
during this period, with gas turbine boost where appropriate. 

Tlic, N u c l c ~ ~ r  E~igi~ic~iv., May, 1959. 
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