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Ore carrier with free-piston machinery

BY OUR SPECIAL CORRESPONDENTS

ANDTHER chapter has been made in
the history of marine propulsion
on the Clyde by the successful com-
pletion of the sea trials of the ore
carrier Movar, which has propelling
machinery of a type new to this country.
It is also the first time that machinery
of this type has been installed in any
new oceangoing vessel. The Morar is
a sister ship to Ormsary, Gleddoch and
Arisaig and, like them, was built by
Lithgows, Limited, for Scottish Ore
Carriers, Limited, and will be under the
management of J. & J. Denholm,
Limited, Glasgow.
The principal details are as follows:
Length owverall . 427 it 0 in.
Length b.p. | . 407 ft. 0 in.
Breadth monlded .. 87 ., 3 in.
Depth moulded 32 ft. 3 in.
Diranght 25 I, 3% in.
Block cocfficient 0-77
Gross tonnage 6,900 tuns
Dcadweight 9,250 tons
S.H.T., service 2,500
Service speed 11 knots

As will be seen from the arrangement
plans on page 206, the wessel has a
continuous upper deck with fo'c’sle and
poop. The dimensions are the maxi
mum for a ship calling regularly at
Port Talbot. In way of the cargo holds
there are two longitudinal bullkheads
17 ft. 6 in. off the centre line, P. and
S., forming four holds at the centre and
wing side tanks. There is a 7 {t. double
bottom below the ore holds for water
ballast and oil fuel as well as a deep
oil fuel tank amidships. The total water
ballast capacity is 6,540 tons, which
gives a high ballast rate and corres-
ponds to a mean draught of over 20 ft.
The fuel oil capacity is 735 tons.

The propelling machinery has been
installed by Rankin & Blackmore,
Limited, and consists of three free-
piston pasifiers supplying gas to a re-
versing exhaust-gas turbine, geared
throngh normal reduction gearing to
the propeller shaft. This machinery

The ** Morar " makes history on the Clyde.

First British ship propelled

by free-piston gas generator/exhaust-gas turbine machinery undergoes

extensive trials.

Lithgow Group demonstrate installation with three

gasifiers and a prototype turbine designed to prove mechanical reliability

was described in  Shipbuilding  and
Shipping Record, of July 8, 1958.

The three gasifiers were supplied by
the Free Piston Engine Company, and
were manufactured under licence from
Alan Muntz & Company. Each gasi-
fier, of the standard GS-34 size, is
designed to provide 1,230 gas horse
power. As will be seen from the arrange-
ment drawings of the engine room, the
gasifiers are arranged side by side on a
flat, with the auxiliary generators be-
low. Each gasifier is mounted on four
composition pads about § n. thick, but
these appear to be not entirely effective
in eliminating the transmission of gasi

fier noise to the structure and some form
of rubber mounting might be more
profitable. It is difficult to fix the
source of the noise which originates in
the gasifiers. The noise level is quite
high in close proximity to the gasifiers,
but is rapidly attenuated in the air and
most areas of the engine room are re-
markably quiet. The noise itself is of
a clanking nature, and the likely causes,
in order of significance, are fuel injec-
tion gear, diesel * knock "' and wvalve
gear.

A major contribution to the satisfac-
tory noise level throughout most of the
engine room is probably made by the

The three gasifiers in engine room of * Morar™
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Gas turbine and gear box

ducting- of the whele of the-combustion
air for the gasifiers from the top of the
poop house, an arrangement which was
probably adopted to allow the incor-
poration of the Afilters which are
necessary on an ore carrier. It was
noted that there was some panel vibra-
tion of the walls of these ducts at places
where these walls are part of the engine
casing; this effect was faintly apparent
in the accommodation alleyways, An
extensive arrangement of acoustic
bafiling is provided in the engine room,
but its value is doubtful. While con
sidering the subject of noise from the
gasifiers, it may be appropriate to
observe that the designers of these units
could probably help by doing some
stiffening of the air intake belts.

The tuarbine, built by Rankin &
Blackmore, Limited, is the first British-
built exhaust-gas reversing turbine to
aperate in conjunction with free-piston

Control desk and tnstrument punef

-gasifiers.- - The-design is by Power Jets

(Research & Development), Limited,
and it develops 2,500 S.H.P. at 3,250
r.p.m, Being a reversing turbine, its
overall efficiency is considerably reduced
hecause of the astern blade windage
losses; unfortunately, also, being a
prototype unit, two further losses in
efficiency have occurred which have
only come to light during testing. Con-
sequently the builders state that they
have decided that the present turbine
will be withdrawn from service at a suit-
able opportunity and used by the Lith-
gow Power Development Company for
testbed research. The first fault in the
present turbine is that its swallowing
capacity is excessive, and the second is
that the outlet volume is too restricted,
The latter fault arises from the too close
proximity of the astern blading. This
proximity also introduced a compli-
cated parasitic gas flow, which has been
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largely overcome by the fitting of a
movable mask.

The 5,250 r.p.m. of the turbine is
reduced to 115 r.p.m. at the propeller
shaft by a double reduction, articulated,
locked train reduction gear made by
Fairfield. The gearing, which would
appear to be lightly loaded, is extremely
quict in operation, The shaft horse
power 15 measured by a Siemens-Ford
torsionmeter,

The whole of the machinery is
hydraulically controlled from a central
point, with an attractive control desk
and instrument panel, designed and
made by Rankin & Blackmaore, Limited.
A single control handwheel regulates the
load on the gasifiers and at the same
time regulates a proporticning wvalve
which allows power gas to enter the
ahead or astern sections of the turbine
ns required. This proportioning valve
is also arranged to divert the gas simul-
tancously in varying proportions to beth
the ahead and astern turbines,
allowing a very fine adjustment dur..g
manceuvring, During astern and turn-
ing trials, the manceuvring qualities of
the machinery were demonstrated by
the guick response to orders from the
bridge. An alarm device is hited to
indicate when the turbine is running in
the opposite direction to a bridge
order. This operates, of course, at
every change of direction until the shaft
has been browght to rest; the choice
of the wordimg " engine wrong °° on
the alarm light hardly seemed appro

priate.

The turbine governor acts in two
stages. For a moderate overspeed
condition the position of the pro-

portioning valve is altered to correct it.
An overspeed trip on the turbine cuts
off the gasifier fuel in an emergency,
at the same. time returning the pro-
portioning valve to a neutral position.
Auxiliary machinery is similar to
that usually installed with diesel mach-
inery; there is, however, no waste he-*
boiler, although the exit temperat.
of the gases from the turbine is high.
Each gasifier has a separate exhaust
pipe led up inside the casing to dis-

Aetuating gear for prapartioning valve
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Muchinery arrangement of the * Morar™ showing, on left, plans of the

gasifier flat and engine room platform. On the right appears a langi-
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a cross section at frame 36
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charge at the funnel top for use when
idling. It would seem that, on an in-
stallation with a greater number of
gasiliers, this practice would lead to an
excessive number of pipes, each having
to be lagged. This practice appears to
have been adopted on every gasifier
built up till now, it being claimed that
it has the advantage of allowing a
gasifier having combustion trouble 1o
be readily identified, an advantage
which would be lost by the use of a
common uptake.

There is a fibre glass door on the
auxiliary condenser and there are two
lengths of fibre glass piping in the
engine room in positions where cast
iron would normally be used.

Fuel consumption

Fuel consumption is high at 0489 per
Ib. per S.H.P. per hr,, but this is to be
anticipated in view of the turbine
faults. With the new turbine now
under construction it is hoped to re
duce the consumption to 0-42 lb. per
S.H.P. per hr. The gasifier consumption
has been given as 0-335 |b. per G.H.P.
per hr. and, unless this can be im-
proved, it would appear from published
data that the best that can be hoped
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One of the hatch covers rolled up

for from a first-class turbine is 0-412 1h.
per 5.H.P. per hr.

As the ship is designed for carrying
ore, full use could not be made of the
maximum reduction in engine room
length made possible by the use of this

new typs of propelling machinery a.

consequently, the length of engine room
was only reduced by 12 ft. 6 in. al-
though twice that amount could have
been saved. The shorter engine room
results in an increase of 12,411 cun, ft.

Deck view of ** Morar** showing new type of rolling steel hatch covers
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in hale raparcity and also permits of an
extra 309 tons of water hallast.  The
weight of the whole machinery instal-
lation is 410 toms as compared with
630 tons in the sister ships so that the
extra deadweight carried is 220 tons.

In spite of the shorter poop, the
accommodation is spacious. The re-
duction of 6 ft. in the width of the
cnginc toom casing has énabled wesh-
places, drying rooms, etc., to be ar-
ranged alongside the casing and has
left the outboard space free for living
rooms. As the size of engine room
casing only requires to be sufficient to
enable removal of relatively small units
and as the gasifiers can be distributed
where mnst convenient, this type of
machinery appears to offer interesting
possibilities.

On decl the sound of the exhaust
was a steady purring noise, and in the
midship accommodation one eould al-
most forget that there was machinery
*  operation: The comparative ab-
seace of vibration and noise also point
to the suitability of this type of pro-
pulsion for passenger vessels.

Accommodation for the captain, navi-
gating officers, pilot, radio operator and
chief steward is amidships and for the
remainder of the crew aft. Everyone
has a single cabin and the standard
of comfort—that much-abused word
“loxury ' could be truthfully em-
ployed—is high. - The public rooms
and senior officers’ cahins are deror-

nted  with polished veneered full-
Lieight panelling in ocak, sycamore,
bird's cye -maple and eucalyptus
timber. . Other officers’ rooms are

lined with polished vencered onle dado
with wynide leathercloth above. Ware-
rite plastic’ veneers are used for . P.O.8
caterers’, . seamen’'s and engineroom
ratings' accommodation.

Plastie pipes

Innovations in the crew’s quarters are

at a secton of the cold water services
ui the wash places on the upper deck
next to the engine casing has been fitted
with plastic pipes for experimental pur-
poses avd thot a new type of declk-
head insulabion made of polysiyrene
fonm is being tried ont. This insula-
tion is stucl to the underside of the
decke -plating with a =pecial adhesive,
specin]l “hapes are aveiible to fit over
beams, A speécial ficing - material is
trowelled over the surface; when
painted. the offect is indistinguish-
able from painied svel. This arrange-
ment, it is uwoped, will take the place
of wood or composition decking and
awaits M.O.T. approval.

The four main cargo hatches are
each fitted with Ermans steel rolling
hatch covers which have been manu-
factured and supplied by R.-Y. Picker-
ing & Company (an associated com-
pany of Lithgows Limited). These
hatch covers are arranged to roll them-
selves on a long electrically rotatec
winch barrel at each hatch so that
separate winches are unnecessary. In
the event of electrical failure the

barrele can be rotated by hand. The
rontrol is by push button and the
operation of opening uwp or closing was
carried out quickly, tll:e average time
noted at No. 1 hatch being 2§ minutes
and no doubt this can be improved
upon as the operators get used to the
job. As these hatchways were omgi-
nally designed for covers of another
Lype, the coamings are 18 in. higher
than required by Lloyd's.

During a Press conference on board,
in which Sir William Lithgow and Mr.
<James Ferrier took part, several items
of interest were mentioned. On the
guestion of price, it was stated that
above 3,000 5.H.P. this type of fur-
bine installation would cost less than
other types of machinery, while below
that figure prices would tend to be
higher. As to greater powers, the
Lithgow Group have a contract for a
ship with a 7,000 S.H.P. gas turbine,
taling gas from seven 1,230 G.H.P.
5-34 ifiers, for the Crest Shipping
Company Limited, Nassau, Bahamas.
It was emphasised that the free-piston
gas-turbine installation in Morar, the
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first now Gosauguing ship in the world
powered in this way, should not Le
compared with diesel or steam-turbine
machinery. It was a new form of
propulsion and much development
had to be undertaken, but confidence
was felt that it would become estab-
lished in the range from 3.000 to
15,000 S.H.P. and that it would be a
more economic proposition for smaller
ships than could be hoped from nuclear
energy.

Another advantage claimed is that
the building up of engine power by
small units which can be easily handled
means that maintenance cosis will be
lower and that ease of replacement will
cut down iepair time in port. '

On' trials a speed of 12 knots was
achieved. At one point, with only two
gasifiers in operation, the speed was
only reduced to slightly less than 10
lnots.  Altogether, the builders of
both hull and machinery are to be
congratulated on a most successful
piece of pioneer work and the per-
formance of the ship in service will
be watched with great interest.

An appraisal of “Fuel problems in
merchant ships”

BY A CORRESPONDENT .

-'I"‘.H.[S paper by Mr. W, McClimant,

nf the British Shipbuilding He-
search Association, presented to fhe
Institute of Fuel last menth, is inteiled
a5 a review of exsiing knowledge of
the problems involved in burning
residual fuel oil in modern marine pro-
pulsion machinery. It succeeds admir-
ably in its purpose and the author is
to be congratulated on his presentation
of the subject. L

He deals with the water tube boiler,
the diesel engine and the open cycle
as turbine. Although he mentlions the
ree-piston gas gemerator in the iniro-
duction, he makes-no further refercnce
to it in the tuxt and this is under
standable, because experience of Lurn
ing heavy fuel in this tyge of machine
is only now being gained, acd scine Hime
must elapse before any conclusions ena
be drawu.

The paper brings home forcibly ile
{wo main problems involved in burning
residual fuel, which acve firstly, the
presence of vanadium and sodium in the
ash which gives rise to cuirosica and
deposition problems at the high tem-
perature end of the cycle and secondly,
the sulphur content of the oil and its
consequent corrosive effect at the lower
end of the cycle. In the case of a
steam installation, the first limits the
maximum steam- temperature, and the
second the minimum uptake tempera-
ture and hence the boiler efficiency.

The use of additives is discussed at
some length, both in connection with
the neutralisation of S0, and the in-
hibition of wvanadium corresion and

depesition, and the author makes the
point that the future of the gns turbine
as a marine propulsion unit largely
hinges on its ability to burn residual fucl
and, for this reason, the search for fuel
additives to prevent fouling and
corrosion will go on.

The writer feels, however, that one
-aspect of the burping of residual fuel
is somewhat neglected in the search for
a method of inhibiting vanadimn attack.
‘That is the method of burning the oil.
At present spraying is universal, and
this means that every droplet coniains
its share of ash which is carried into
the systom to do its worst. Tt might
be possible to overccme this problem
by burning lhe il in wuch 4 way that
‘he ash is left behind. Tho practical
difficnl*ies are, ol course, enormous,
but the fundamental principle is sound
and deos in faet provids the basis for
ihe st lard ash determinaticon test

Plaque for Fsso tanker

At a ceremony aboard the 36,000-tun
d.w. supertanker Esso Durham, lying
in the Tyne, the Mayor of Durham,
Councillor J. A. Naylon, presented a
plague in the form of the city's coat
of arms to the ship.

Councillor Naylon is a retired
staff employee of the Esso Petrolenm
Company. He served the company for
34 years as a circuit manager at Hull
and then Durham. Captain T. R.
Rutherford, the ship's master, accepted
the plaque.
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