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May | say, to start with, how very much 1 prize the
honour which you have done me in asking me to become Presi-
dent of this Institute, a body which is doing such a valuable
and useful work for all its members. It is a very nice gesture
on your part to invite a shipbuilder, from time to time, to fill
this position— a compliment which is much appreciated.

Last year Lord Rotherwick made a very strong point in
his address to you of the paramount importance of reliability
in marine machinery. | would like to stress this subject again,
as it is of such vital importance. Motor cars, railway loco-
motives and power stations may have temporary breakdowns
without either such serious results or so much publicity as
those which attend the breakdown of a ship. The financial
effects of a breakdown in a ship are often extreme, not only in
repairs, but in loss of earnings, in chartering other tonnage
and in various other ways. It follows, therefore, that progress
in marine engineering is attained by many short cautious steps
rather than by a few long bold ones.

There is another consideration which affects the future
progress of marine machinery and that is the fact that con-
siderable progress has been made in the past, so that each further
step becomes more and more difficult. The advances which
were made in the early days of steam machinery meant that
the improved engine had only to be compared with its very
inefficient predecessors. But now that temperatures and pres-
sures have risen and any further advances in efficiency are likely
to require still higher temperatures and pressures, there are
obvious difficulties in reliability and manufacture.

The margin left for improvement is manifestly becoming
smaller and the rate, at which the cost of more efficiency is
achieved, is rising. Undoubtedly, further efficiency in fuel con-
sumption can be achieved, but sometimes the cost of doing so is
such that the gain in technical efficiency means a loss economi-
cally. A point is sometimes reached when the depreciation,
insurance, interest, upkeep and other charges on the extra first
cost more than outweigh the saving in the fuel bill and any
savings due to smaller bunker space and weight. Progress must
therefore be dependent to a certain extent on keeping first cost
within bounds by simplification of design and as sparing a use
as possible of the more expensive materials.

I have referred really to the main propulsion engine but
we must not forget that there are many other factors of
efficiency or inefficiency. Most of us can, | am sure, recall

cases where the benefits of good performances by main engines
were thrown away by losses in the auxiliaries, by a bad pro-
peller or by a hull that was hard to drive. But all these have
been and are being improved. Much research has been done of
late years and much is still going on.

The problem for fighting ships is rather different, for
fighting qualities, such as speed and radius of action, largely
outweigh the pounds, shillings and pence aspect. It is likely
therefore that in many ways naval machinery may force the
pace ahead of merchant machinery in the use of high tempera-
tures and pressures.

But in merchant ship design there is one point in which
| do not think that progress has been made, and that is in the
design of funnels. | look back with regret to the tall, thin,
graceful funnels of fifty years ago. They certainly gave less
trouble with smuts on the boat deck and there was no need for
some of the curious varieties of form of funnel top which one
sees nowadays. | know that the tall funnels are out of fashion
just now, but let us see what the arguments are for the thin
tall funnel as against the short wide one.

Without paying any attention to the aesthetic side of the
question or to current fashions, the short wide funnel has the
advantage of being able to house all sorts of equipment, such as
silencers, water tanks, overflow pipes and even in some cases
the Captain himself. On the other hand, it is heavier, more
expensive and more difficult to drive through the air, and a
good deal of trouble has been experienced from the flue gases
descending on the boat decks, making them dirty and some-
times destroying lifeboat covers, etc., and even silk stockings.

Experiments on the flow of funnel gases show quite clearly
that a tall thin funnel overcomes this difficulty. Moreover, it is
more easily driven through the air and therefore more efficient
from that point of view. The blowing of tubes becomes a
much less anxious operation for the officers in a ship with the
taller funnel.

It seems to me that, apart from fashions and looks, the
balance of advantage is against the present funnels. Perhaps
when a new generation arises, it will look for change for the
sake of change and discover— all at once— that the tall thin
funnel is much to be preferred.

We are apt sometimes to b; a litde superior when referring
to women’'s fashions, but it seems to me that no woman was
ever a more helpless slave to fashion than the shipowners and
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shipbuilders of today. But from the shipbuilder’s point of
view, fashion is, of course, a very good thing as without changes
of fashion, fewer ships would be built.

Here again, the problem for the fighting ship is different
from that of the merchant ship. A large funnel is obviously
a better target and more easily spotted than a small one and |
should not be surprised if, on fighting ships, funnels, as we
know them, disappeared altogether and some form of light
pipe took their place.

As well as streamlining funnels, there is a fashion at
present to streamline the houses and other erections on the
ship. A modified amount of rounding corners may be all very
well. For one thing, that part of the resistance, to the forward
motion of a ship, which is due to air resistance, is small com-
pared with the resistance of the water and that part of the air
resistance which can be saved by streamlining is very much
smaller still— in fact it is comparatively speaking nil. It must
be remembered, too, that the speed of a ship through still air
is much less than the speed of a land vehicle, while the ship
is more likely to meet the full force of the wind. And the
chances of a side wind are twice as great as those of a head
wind. With a side wind the effects of streamlining are con-
siderably less. Perhaps the story of what happened on the
railway trains may be of interest. After the streamlined loco-
motives had appeared, someone suggested that the eddies of
air at the gaps between the carriages could be overcome by
fitting some sort of plates to cover these gaps. This was done,
but the speed of the train suffered a decrease instead of an
increase because side wind increased the sideways pressure of
the train and therefore the side friction on the rails. The cover
plates were removed and at a later date so was the streamlining
on the locomotives, although for a different reason.

A streamlined deckhouse is obviously more expensive to
build and much less economical of the space it contains for
accommodation.

But to come back to engines again, it will be very interest-
ing to see what the trend will be in the future. This trend
will largely depend on the costs of the various fuels available—
not only the costs of buying them but of handling them too.
The virtual disappearance of coal as a fuel for the larger ships
would have surprised the engineers of fifty years ago, could
they have seen the world today. The Diesel, or internal com-
bustion engine, is today a strong competitor with the steam
engine, whether reciprocating or turbine, although it is limited
to what are today considered moderate powers. But in less
than fifty years’ time, all Diesels may be burning the cheaper
boiler oil and doubling the power by gearing twin engines to
one propeller shaft. And to advance still further, will the gas
turbine or the atomic energy machine have ousted the Diesel
and steam turbine? The gas turbine has still some way to go
and one of its main advantages— that of reduced size— is still
neutralized by the archaic methods of measuring tonnage,
which puts a virtual prohibition on making engine rooms less
than 13 per cent of the ship’s gross tonnage. But if the tonnage
laws were altered and if the gas turbine overcomes all the diffi-
culties of burning heavy oil and of using higher temperatures
still, then we may see the gas turbine in general use.

The atomic energy ship as a commercial proposition is
still very difficult to assess. No one knows what the fuel may
ultimately cost, how long a ship will be able to go without
bunkering and what the difficulties of doing it may be. But
if these difficulties are overcome and the cost becomes low
enough, it is easy to see that this form of propulsion may have
distinct advantages, with the fuel for a long voyage brought
on board, so to speak, in a suit case.

In all forms of machinery the development of welding is
likely to extend the tendency, which has been evident for some
years, for substituting fabrications for castings. Once a suit-
able design of fabrication has been evolved, it is usually found
that the fabricated structure is cheaper and lighter than the
casting. For the larger heavier castings, this is often so, if
not always for some of the smaller ones.

Parallel with this tendency in machinery we see today an

increasing tendency towards welding in the hulls of ships.
One reason for this is the likelihood of a distinct dearth of
riveters in the future. Very very few boys are now becoming
apprentice riveters and the average age of the existing squads is
gradually getting higher and higher. On the other hand, the
supply of welders is increasing. It is easy to see the boys’
point of view, for, apart from the nature of the job and the
physical effort needed for the work, so much has been written
and said about welding that they feel that riveting is a dying
trade. | see no signs at present of this tendency being counter-
acted, so that it looks as if it will continue, for this reason,
if for no other. There are, of course, other reasons both for
and against welding. One gets a distinctly lighter hull in a
welded ship and the smoothness of the bottom gives a more
easily driven hull. The structure is also cleaner with fewer
corners, where moisture may lodge and start corrosion, while
the decks and tank top are flatter, making the work on top
of them easier.

As to whether welding really cheapens a hull it is perhaps
too soon to give a definite answer. Undoubtedly it has
cheapened quite a number of fittings, especially smithwork. But
the process of making large welded sections of ship and then
sticking them together on the berth is not so easy as it looks
and often runs away with a lot of money in fairing and fitting.
We still have a good deal to learn about the right methods to
employ. But one lesson is clear— that welded work must be
much more accurate than riveted work. |If it is not accurate,
up go the costs. These lessons are being learned and gradually
more satisfactory techniques of dealing with welded sections are
being evolved. 1, for one, feel that ultimately the cost of the
all-welded, or almost all-welded, ship will be less than that of
the riveted ship but, at that stage, it will probably be difficult
to get an all-riveted ship at all.

Some doubts have been cast regarding the repairing of welded
ships, but | do not see why repairers should not be able to
adapt their methods to welded sbips perfectly satisfactorily.

One often sees statements that the cost of ships has gone up
by so many per cent compared with pre-war days or with
some other period and examples are given of building what they
call a “similar” vessel today. Now no owner today ever builds
a ship similar to his pre-war ship. For one thing, various
regulations have changed and he is forced to follow them. In
almost every case this adds considerably to the cost, one very
substantial item being the new standards for officers’ and crew
accommodation which, on the average, are very much better
and roomier than the pre-war standard and require a good
deal more deck houses or other space to accommodate them.

Almost inevitably also various improvements are made in
many directions— better cargo gear, better stores, better refrigera-
ted chambers and a host of such items. Finally, the speed is
almost always increased and a more expensive type of main
engine fitted, usually with oil fuel and often with a vastly
greater electric installation.

Comparisons of cost between pre-war and post-war ships
are always entirely misleading, and the only way of making a
true comparison is to get shipyard and machinery estimators
to make estimates on the two specifications.

Shipowners can still help themselves, to a certain extent,
by going through their own specifications with a critical eye.

Finally, may | say a few words about the Research which
is going on at present. As you know, there are two research
organizations, the British Shipbuilding Research Association
and the turbine research organization known as Pametrada.
The former deals with all aspects of ships and machinery
except turbines, both steam and gas.

Pametrada has a large research and testing station on the
Tyne. Here steam turbine sets up to 60,000 s.h.p. can be
tested against an electric brake and accurate measurements are
taken. Pametrada also has a design section for steam turbines,
which supplies designs to members, and continuous research
is going on to provide data for the design section.

A gas turbine of some 3,500 s.h.p. has also been built and
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has been run, therefore on both steam and gas turbines, very
active progress in research is now being made.

B.S.R.A. works in rather a different way. The field here
is so wide and the items so varied that the actual work, in
most cases, is done in ships at sea and in laboratories, univer-
sities and works all over the country. Apart from a large test-
ing machine situated at a steel works, and a small laboratory,
B.S.R.A. has no research establishments of its own. The work
is controlled from the head office in London which, in addition
to the management and technical staff, houses the library
department. This library has now accumulated a very con-
siderable amount of data and should be able to give an enquirer
information regarding all the publications on any particular
subject or aspect connected with ships or machinery. This
should prove of great value to the technical side of industry.

But the most useful laboratories are the ships themselves
and research teams have attended many trial trips and have
completed many voyages collecting data of all sorts and on
all sorts of subjects.

You may have seen recently in the Press, references to the
trials which are being carried out with the Lucy Ashton on
the Clyde. She is an old paddle steamer, found in the ship-
breakers’ hands with the upperworks and paddles all stripped.
In order to find the accurate propulsive thrust without dis-
turbing the water with paddles, propeller or tow rope, aero-
plane jet engines have been suspended from a framework on
board and very accurate measurements of the thrust can be
made. These engines are extremely noisy and are not an
efficient medium for propelling a ship in service, but for this
particular purpose they are ideal. It is hoped that very useful
data will be obtained on the resistance of a naked hull and on
the effects of skin friction. Experiments of this sort have not
been made since Froude’s famous Greyhound experiments last
century.

A very large proportion of the total work going on is on
propelling machinery, principally on Diesel engines and on
boilers— but no one has yet found a suitable substitute for the
wrought iron boiler tube!
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Some Interesting Points on Lubrication*

H. NICOL (Graduate)

The object of this essay is to outline briefly, for the benefit of those junior marine
operating engineers who do not fully appreciate the necessity for giving a reasonable
amount of time and thought to the intricacies of efficient lubrication, the fundamental
principles involved in the lubrication of the most important parts of a Diesel engine.

In modern Diesel installations with completely enclosed crankcases and forced lubri-
cation, if the bearing temperatures remain stable, there would seem, at first sight to the
inexperienced, to be no doubt whatever that the bearings are behaving as they should.
This, of course, may not always be the case, as excessive wear could be occurring and
the heat generated taken away by an increased flow of the lubricant— thus maintaining

the low temperature.

The reduction of wear in the main bearings, piston rings,
cylinder liners and all moving parts is of prime importance to
the efficient performance and service life of an engine. This
can best be achieved by using a lubricating oil of good quality,
correct viscosity and oiliness, maintained in clean condition by
effective purification.

The oil used in Diesel engine forced lubrication systems,
is generally pure mineral oil. The final test of an oil, however,
is its behaviour under service conditions.

The two most important properties of a lubricating oil,
so far as the reduction of friction and the supporting of heavy
loads are concerned, are viscosity and oiliness.

The viscosity is a measure of the resistance encountered
when one layer of lubricant slides over an adjacent layer. For
commercial purposes the viscosities of liquids are measured by
observing the length of time taken in seconds for a measured
volume of oil to flow through an orifice of given dimensions
under specified standard conditions. A typical instrument used
for this purpose is the Redwood viscometer. It should be noted
that the viscosity of an oil diminishes rapidly with increase of
temperature, but is only slightly affected by pressure.

The oiliness of a lubricating oil is a property which is
slighdy more difficult to explain. Two oils could have identical
viscosities but could have different degrees of oiliness, in so
much that the friction force of one will be less than the friction
force of the other. The oil possessing the least friction force
is understood to have the greater oiliness. It will be appreciated,
therefore, that viscosity and oiliness are entirely different pro-
perties, and which of these properties exercises the controlling
influence on the friction between two rubbing surfaces depends
upon the thickness of the layer of lubricant.

For engine cylinder lubrication mineral oils have been used
extensively in the past, but they were found unsuitable for use
under boundary lubrication conditions, where, as already
pointed out, oiliness is the all important factor in determining
frictionless movement. However, it is still quite common
practice for mineral oils to be used in trunk piston engine
cylinders, where the piston enters the crankcase every revolu-
tion and carries a considerable amount of crankcase oil into
the cylinder. In engines where the crankcase and cylinders
are completely isolated, compound oils are generally used, as
it has been found that by adding a small proportion of vege-

* This essay won the combined Jacobs, Murdoch and Robertson
Award for 1949.

table oil, which possesses a high degree of oiliness, to mineral
oil, which is relatively deficient in this property, better per-
formance under service conditions has resulted.

Engineers, during the early part of their training, are called
upon to make various experiments in connexion with friction,
one of which is to ascertain the forces necessary to overcome
friction between surfaces. For example, when two similar
or dissimilar metals come into contact, and forces are applied
to move one or both, so that one moves oppositely to, or in
the same direction, with a velocity relative to the other, resis-
tance to such movement will be realized. The resistance
encountered varies with different materials, but all materials
offer resistance to such movement, being due mainly to the load
on, and the nature of the surfaces in contact. The less the
load and smoother the surfaces the less will be the frictional
resistance to movement.

Should power be supplied to overcome this frictional
resistance it will be converted into heat, the surfaces in time
becoming exceedingly hot, and if suitable cooling means are
not provided, seizure will take place. If meant are provided
to carry off the heat generated, the metals will be ground to
powder in a short time. The cooling medium, of course, must
not be permitted to make contact with the rubbing surfaces.
It will be realized then that the various parts of machinery
which come in contact with, and move in relation to, other
parts, must be separated by some suitable medium which offers
very little resistance.

All gases and most liquids offer very much less frictional
resistance to relative movement than solids, and oils are the
most suitable for the purpose. In practice, a bearing supports a
moving shaft by means of a thin film of oil. The fact that a
very thin film of oil will keep surfaces apart, even when loaded
to extremely high pressures and speeds, has had the attention
of engineers and scientists for years and many experiments have
been made, and formula: evolved, to obtain a greater degree
of perfection in both design and maintenance of moving parts
for a wide range of purposes.

Beauchamp Tower was the first to make a study of film
lubrication, and with the aid of his experiments, which he
carried out for the Institution of Mechanical Engineers and
which are fully recorded in their Proceedings of 1885, he dis-
closed that the pressure around the circumference of a bearing
varied; the maximum pressure being taken in the vicinity of
the centre of the bearing and tapering off to zero at either side.

The apparatus which Tower used is illustrated in Fig. 1
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Fig. 1— The original experiment of Beauchamp Tower

and consists of a half brass resting on top of a revolving shaft,
the shaft being partly immersed in an oil bath. The brass was
4 inch diameter by 6 inch long and subtended an arc of 155
deg. at the centre of the shaft.

Due to the motion of the shaft in the oil bath, the oil
was carried up under the brass and when the brass was loaded
considerable pressure was created in the oil film. The brass,
as seen from the diagram, did not remain symmetrical about
the shaft, instead, it moved slightly to the “on” side, making
the oil film a wedge shape round the shaft, the thinnest part of
the film being on the “off” side. Pressure tapping points were
arranged around and along the brass and the pressures at these
points were noted and plotted to give the curves shown, which
shows a rapid increase of pressure from zero at the edge on the
“on” side, to a maximum near the centre slightly to the “off”
side, and reducing to zero at the outlet at the “off” side. The
area under the curve represents the magnitude of the load
carried by the bearing. Experiments made with shaft running
partially and completely immersed showed identical results.

These early experiments by Tower, led Osborne Reynolds
to formulate a mathematical theory of lubrication, the paper
on which he read before the Royal Society in the year 1886.
Reynolds established the relationship between the load sus-
tained, the viscosity of the oil, the relative speed of the moving
surfaces and the thickness of the oil film. Others after
Reynolds, such as Professor Goodman, Sir Thomas Stanton
and Professor Swift, experimented further, with a view to
reducing the less rational assumptions which had hitheto been
made.

With film lubrication the bearing surfaces are completely
separated by a layer of lubricant so that frictional resistance
arises from the relative movement of the layers of oil and not
from contact between the actual surfaces. This is the ideal
form of lubrication, but unfortunately the necessary conditions,

Fig. 2— Oil film pressure diagram of a
journal bearing with a smooth brass

to produce and maintain an oil film between the surfaces, can
only be satisfied in certain types of bearings. Lubrication in a
journal bearing is essentially a mechanical process. The journal
and bearing are arranged so that the diameter of the journal
is slighdy smaller than the diameter of the bearing. The journal
drags the oil into the clearance and forms a wedge shaped
film which results in the hydrodynamic lifting of the journal.
The journal is then sustained in a dynamic floating position
under which only fluid friction is present (Fig. 2).

The greater the clearance, the less will be the loading
capacity of the bearing as the oil layer will be squeezed through
more readily. Therefore the smaller the clearance, all other
factors taken into consideration, the greater will be the loading
capacity. In addition to ensuring a definite clearance the bear-
ing surfaces should be machined true and cylindrical and it is
necessary to ensure that the axes of the shaft and bearing are
parallel.

The oil supply should be introduced on the unloaded part
because the findings of Tower showed that the pressure of the
oil wedge in the clearance space under active load is incom-
parably higher than the pressure at which the oil is supplied
to the bearing. The usual method for distributing the lubri-
cant is to arrange recesses with wedge-shaped passages to the
bearing surface. The recesses, of course, must not be allowed
to extend to the ends of the bearing (see Fig. 3).

Fig. 3— Design employing recess with wedge-
shaped passage for distributing the lubrica-
ting oil over bearing surface

Oil grooves wrongly arranged on the bearing surface can
have detrimental results through failing to produce the required
oil film, thereby reducing the loading capacity and reliability
of the bearing. This will be appreciated by the comparison
made between the diagram of the oil film pressure for an
ungrooved half-brass and that of a half-brass in which is
arranged three longitudinal oil grooves extending the whole
length of the bearing. Fig. 4 shows the reduction of the oil
film pressure diagram, which is some 70 per cent less than the
loading capacity of the bearing, indicated by the dotted line.



longitudinal oil grooves extending to the end of the brass

Fig.
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CIRCUMFERENTIAL CROOVE

BOTTOM » D AND MAIN BEARINGS

MAIN BEARING

5— Developed bearing surfaces showing effective designs
for main, crankpin and crosshead pin bearings

\ soTTOM HALF

Bearing surfaces are never perfectly smooth however care-
fully prepared, and, considered in terms of the dimensions of a
molecule of the lubricant, they must be considered rough so
that contact will take place only at the high spots.

With any given oil the clearance in a bearing at the point
of maximum pressure becomes smaller with increased loading,
or with reduced speed and when these reach a certain value the
oil film becomes too thin to keep the surfaces apart and a con-
dition arises which is known as “boundary” lubrication. Under
boundary conditions the oil film is so thin that there is no
velocity gradient across it, therefore, the viscosity of the lubri-
cant has little or no effect in determining the friction and the
oiliness of the lubricant becomes the determining factor.

Although there are two different kinds of lubrication, i.e.,
fluid film and boundary, intermediate stages can be reached.
Engine recipricating parts, such as crossheads and piston rings,
do not readily produce an oil film when moving slowly, or
when heavily loaded. Even when running normally they do
not produce a fluid film as readily, or to the same extent, as a
revolving shaft.

In Diesel engines the principal bearings operate under
fluid film conditions, but with decreasing engine revolutions,
the hydrodynamic lifting effect on the journals and crankpins
is also decreased. The pumping action of the journals and
pins becomes less and less as the engine speed is reduced, and
the fluid film gets thinner and thinner, until just before stop-
ping lubrication no longer depends on the viscosity of the
lubricant, but upon its oiliness; the friction between the sur-

Fig. 6— System of forced Ilubrication (Harland and Wolff
engine)

l.—Lubricating oil supply  from 7.—Hole through centre of connect-
pumps to main bearings. ing rod up to crosshead pin.
2.—Radial oil in shaft for oil to 8—Hole from crosshead pin to
enter ceatral hole of shaft. guides, from which the oil after
3.—Central hole in shaft. use drains down to well in
4—Hole through crankweb to crank- crankcase. It is then pumped
pin. out, filtered, and cooled for
6.—Radial hole in crankpin to bottom further service.
end and connecting rod. —Drain to lubricating oil tank.
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faces is then that of boundary lubrication. Naturally, it
follows that the opposite sequence will occur when starting.

Forced lubrication has been adopted in Diesel engines to
ensure efficient circulation of the lubricating oil. This is
essential for two reasons, firstly, to ensure ample oil for
lubrication, and secondly, to provide a generous supply to
carry off the heat generated. In early days the importance of
this latter requirement was not sufficiently appreciated and
before satisfactory engine performance was obtained experiments
had to demonstrate its importance. Although it would appear
that each manufacturer has his own idea regarding lubrication
details, it will be found that the basic principles apply.

Effective designs of main, crankpin and crosshead pin
bearings are shown in Fig. 5. It will be seen from (a) that the
circumferential groove is stepped, so as to prevent the forma-
tion of ridges on journals and pins. For a similar reason the
longitudinal grooves are spaced so that the angle between them
is less than the swing of the connecting rod. It should be
particularly noted that the arrangement of grooves and holes
enable the lubricating oil to circulate quickly with small tem-
perature rise. The system most widely adopted is one in
which oil is supplied under pressure to all bearings (see Fig. 6).
In this system a lubricating oil pump, main engine driven or
independently driven, draws oil from the clean oil section of
a lubricating oil drain tank and discharges it through a filter
and cooler to a main supply pipe, running along the side of
the engine, and thence through branches led to each main
bearing. From the main bearings the oil passes through holes
in the crankshaft journals, webs and pins to the crankpin
bearings thence through longitudinal holes in the connecting
rods to the crosshead pin bearings and in some cases to the
crosshead guides and shoes, from which it drains to the engine
drain tank en route the engine sump.

In Fig. 7 the oil is supplied to the main bearing through
the supply pipe, arranged at top of keep, and enters pockets,
arranged in keep and housing, under pressure. Wedge-shaped

Fig. 7— Main bearing (Burmeister and Wain patented con-
struction)

F—Bottom half of bearing bush.
G— Oil pocket in bearing housing.

A—Bearing keep.
B—Oil pocket in bearing keep.

C—Top half of bearing bush. H—Bearing housing, arranged in
D—Wedge-shaped oil recess. cross-member of engine bed-
E—Circumferential oil groove. plate.

grooves are provided in the top and bottom halves of the bear-
ing and are supplied with oil under pressure, through the
connecting holes, from the pockets. Large wedge-shaped
recesses are cut in the whitemetal at the sides of the bearing.
A deep circumferential groove is arranged at either side of the
bearing and communicates with each of the oil pressure pockets
by means of comparatively large holes. The radial holes in the
journal are so placed that at least one hole is passing oil under
pressure to the connecting rod bearings during a revolution.
The oil passes from the journal through the holes in web
and pin to the crankpin bearing. Holes are arranged in the
crankpin bearing, in a similar manner to those of the main
bearing (see Fig. 8) through which the oil is then forced up
the hole, the connecting rod to crosshead pin bearing and cross-

Pig. 8— Crankpin brasses (Burmeister and Wain patented con-

struction)
A—Oil pocket in top half of bearing. E—Hole, drilled concentrically in
B—Oil pocket in bottom half of connecting rod, through which
bearing. oil is supplied to crosshead pins
C—_Circumferential groove. and shoe from crankpin bearing.
D— Wedge-shaped recess.

head shoe, as shown in Fig. 6.

To meet the higher ship speeds and powers, thrust systems
require careful designing in order to withstand the enormous
axial loads imposed by the propeller.

This problem was more acutely felt by the earlier engineers,
who, to meet increasing speeds and powers in their day did the
obvious thing, that is, increased the number of thrust collars
on the shaft. By so doing they increased the bearing area and
reduced the bearing pressure to a suitable value to take the
increased loading. It was not considered desirable to design
such bearings for pressures above 501b. per sq. in., and current
practice at that time aimed at considerably less than this figure.
The troubles experienced with these multi-collar arrangements
were numerous indeed, and suffice it to point out that the
variation in linear expansion became more accentuated with
the number of collars employed— and adjustments made when
the parts were cold were nothing like those realized when the
shaft and the block became heated— and cases arose where there
were only one or two collars at one end taking the whole load
with dire results.

A. G. M. Michell made a study of Reynolds’ theory and
succeeded in applying the principle of film lubrication to thrust
bearings. He experimented and found that he could produce
the required conditions for film lubrication by arranging
separate pads around a fixed collar, in such a way that each
pad could pivot about a point so that the bearing surfaces of
the pads took up positions relative to a collar arranged integral
with a revolving shaft. Thus each pad permitted a wedge-
shaped film of oil to form between it and the collar (see Fig. 9).
Michell took out a provisional patent in 1905 for his dis-
covery entitled “Improvements in Thrust and Like Bearings”
and the salient features of his specification are: —

“According to this invention only one of the bearing parts
has the form of a continuous collar, ring or disk. This may
be either the fixed or the moving part. The other bearing part,
in place of being also a continuous ring or disk, consists of
two or more separate plates or blocks, each forming substan-
tially a sector of such ring or disk.

“Each block is pivoted at a point somewhat behind its
centre of figure, the portion of total bearing pressure which
the block carries being transmitted to it by such pivot.
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PAD

PAD

Fig. 9— Michcll thrust pad

“The object of this arrangement is that the film of oil
between each block and the surface on which it bears may be
more compressed or restricted at the rear end than at the front
or leading end of the block, a condition which favours the entry
of oil between the surfaces at the leading end”.

The pivoted sectors, now widely known as thrust pads,
were correctly proportioned by Michell, and in spite of the
numerous experiments which have been made experience has

OIRECTION OF MOTION

RAO

/

STATIONARY  SURFACE

VELOCITY DIAGRAM VELOCITY OAGRAM

OIRECTION Of MOTION

STATIONARY ~ SURFACE

Fig. 10— Diagram showing the effect of
increasing the load on the pad when moving
parallel to stationary surface
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proved that variation from the original shape has not in any
way enhanced the efficiency of the block, hence, modern prac-
tice is to employ pads of the original form, i.e., the breadth of
the pad radially equals its length on the mean diameter. It
pivots on a radial line at the back and a little to the rear of
its centre of figure relative to the direction of rotation of
the shaft.

Perhaps a greater appreciation of the thrust bearing can
be derived from a closer consideration of the conditions neces-
sary for sustaining the oil film between pad and collar. Suppose
a surface is in motion relative to and parallel with a stationary
surface (Fig. 10). Suppose also that the load on the moving
surface is sufficient to allow an oil film to form. It is obvious
that the velocity across the oil film tapers from a maximum at
the moving surface to zero at the stationary surface. The
velocity diagram is therefore the shape of a right angled triangle.
If now the load on the moving surface is increased and the oil
pressure remains the same, the oil will be squeezed out from
between the surfaces, allowing contact to take place. To over-
come this if one of the surfaces is tilted sufficiently relative to
the other the hydrodynamic action of the oil will produce an
oil film which will support and remain stable under the
greater load. The velocities of the oil layers across the fluid
film have been found to be something of the nature of those
shown in Fig. 11. The oil entering at the leading edge is

Fig. 11— Diagram
velocity of viscous flow between
surfaces

showing pressure and
inclined

drawn along with diminishing thickness and leaves at the trail-
ing edge; the quantity at exit would be the same as that entering
except for losses incurred due to side and front leakage. The
front leakage is represented on the diagram by a negative loop
at inlet. The load carried by the bearing depends on the velo-
city of the moving surface, shape and dimensions of bearing
surfaces and the viscosity of the fluid.

Theory has shown that the best positions for supporting
the loaded surface of a thrust pad, for least friction, is in the
region of 04 times the length measured along the mean
diameter from the exit edge. The pivot line or radial line
lies between the points of maximum and mean pressures (Fig. 9).

A Michell thrust bearing is shown in Fig. 12. The thrust
pads may either be arranged completely or partly around the
collar on the thrust shaft. The ahead and astern thrust are
transmitted from the shaft, through the two rings of pads A
and B respectively, to the casing. During normal operation
the pads tilt so as to take up a small inclination to the surface
of the rotating collar in the direction of rotation. Lubricant
is supplied under pressure by a pipe fastened securely to the
cover. Suitable thermometers are fitted to indicate the tem-
perature of the oil entering and leaving the thrust block. A
baffle is arranged, as shown, to assist circulation.

Thrust blocks employing fixed tapers have been used bv
S. Z. de Ferranti and others from time to time. Fixed taper
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Fig. 12— Section through Michell thrust block

thrust bearings have been adopted for marine services quite
successfully. A bearing of this type is shown in Fig. 13
and consists essentially of a shaft arranged with two collars
to work in conjunction with a fixed shoe. This bearing, like
Michell's, uses the principle of converging surfaces to generate
an oil film between rotating and stationary members. The
bearing is so designed that the oil film supports the imposed
load with as little fluid friction as possible. The success of this
bearing may be attributed to the accuracy with which the bearing
surfaces can be machined and fitted. The thrust load of the
prime mover of a ship at zero speed is negligible and increases
from a small value at zero output to a maximum at or near
maximum output at rated speed. This condition is ideal for
the adaptation of the fixed taper thrust bearing, since the bearing
can be accurately dimensioned to carry the normal load at
normal revolutions.

This type of thrust block is usually incorporated in the
engine bedplate and has a single fixed thrust shoe of ample
dimensions to take the maximum thrust. The thrust shoe is
lined with white-metal on both ahead and astern faces, suit-
ably grooved and tapered to ensure efficient lubrication and
cooling of the working faces. The cooling and lubricating oil
is usually supplied from the engine forced lubrication system,
and gunmetal gland baffles are fitted to prevent oil leakage at the
shaft. The necessary thermometers are fitted.

The thrust shaft, arranged with integral collars and flanges,
is made of forged ingot steel and is smooth-turned all over.

OIL INLET
THRUST BLOCK I
COVER THRUST SHOE

COLLAR \ / / .™ RUST SHAFT

Diesel engine cylinders require to be most efficiently lubri-
cated for the following reasons:—

(1) To reduce friction between the moving surfaces and
hence reduce the power absorbed to overcome the work
done against friction, consequently, obtaining a higher
mechanical efficiency.

(2) To reduce wear between the piston rings and cylinder
liner to a minimum.

(3) To produce a seal to prevent combustion gases leaking
between rings and cylinder liner.

In early Diesel engines a small force pump was used to
inject the lubricating oil into the cylinder. The supply pipe
was connected from the discharge side of the pump to the
admission points located on the cylinder liner wall. This pipe
completely encircles the cylinder with branches led off to each
of the oil points. With this arrangement, due to the oil taking

the least line of resistance, parts of the liner surface were
unequally lubricated, which gave rise to much uneven liner
wear.

These and other deficiencies were eliminated by using a
separate feed, from lubricator pump unit to each injection point,
so that the quantity of oil issuing from any particular point
could be varied at will.

The number of points at which oil is introduced to the
liner varies considerably, the number nevertheless usually
increases with increase of cylinder diameter; present practice

ENGINE CRANKSHAFT

OUTLET

DEVELOPMENT TAP(EBRREODOSIEDE
SHOWING INSIDE
OF THRUST SHOE

GROOVES

DIRECTION OF
ROTATION FOR
MOTION

THRUST SHOE VIEWED
ON AHEAD FACE

Fig 13—Section through a Harland and Wolff type thrust bjock
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Fig. 14— Section of level driven (“T and K”) mechanical
sight feed cylinder lubricator (J. and IV. Kirkham type)

is to have from between 2 to 6 points spaced around the cir-
cumference and in the same plane.

The factors determining the number of points used are
the viscosity of the lubricating oil and the working temperature
of the cylinder liner. To obtain the best results regarding
cylinder wear, piston ring wear and sealing effect, the whole
cylinder surface must have an oil film of the requisite thick-
ness. This condition can be obtained by arranging a large
number of points with a small injection of oil, or by providing
a small number of points and a larger quantity of oil per injec-
tion. Experience has proved the former to be the better method
and is the condition at which most engine designers aim. The
obstacle here, though, is to produce a lubricator which will pro-
duce effectively the oil supply in the minute quantities required,
and also to produce one capable of accurate adjustment. A
pump which has gained great popularity, and is in general use
is shown in Fig. 14. It consists of an oil container A, with a
cover B, provided with an ample filling aperture, in which is
arranged a strainer C. A hinged lid D, is fitted over the filling
hole thus excluding dust and foreign matter.

Along the front of the container A, is arranged a number
of independent and separately detachable pump units E. The
drive is taken through the shaft F, and this may be trans-
mitted to the pump plungers G, through tappets H, where a
simple direct reciprocating drive is required (lever drive), or
through eccentrics HI (see inset) where the drive is rotary, i.e.,
through band pulley, chain wheel, spur gears, etc., or inter-
mittent rotary (ratchet). The differential or two diameter
plunger G, in which the displacement area is the difference
between the areas of the larger and smaller diameters, enables
a small effective displacement to be given with a substantial

plunger diameter, whilst further giving a small displacement
for relatively long stroke, and thereby facilitating regulation.
The suction valves K, and delivery valves L, are duplicated
and the pump has been so designed that there is no possibility
of air-pockets being formed in the pump chamber, thus elimina-
ting all risk of air locks and cushioning, with their attendant
evils of irregular feeding and partial and, very often, complete
stoppages of oil feed. Regulation is by means cf the regulator
screw M, and locknut N. Slackening the regulator M, draws
the plunger G away from the tappet H, or eccentric HI,
shortening the plunger stroke, and thus reduces the oil feed.
A flushing trigger O, is provided, thus enabling a temporary
additional supply of oil to be given at any time, and also
enabling a supply of oil to be fed to the point of application
before starting up.

The sight feed glass P is of best quality glass, triple
annealed and accurately ground on the ends and together with
its holder Q provides ample water space, whilst the globule
guide wire R keeps the oil away from the sight feed glass and
prevents it becoming clouded. The sight feed glass joint rings
are of best quality oil-resisting rubber.

A non-return valve T is included in the un:on outlet con-
nexion preventing the supply pipe from becoming empty when
the feed pipe is disconnected at the lubricator end.

At the delivery end of the oil supply pipe there is a non-
return valve. This small spring-loaded ball valve prevents the
lubricating oil entering the cylinder at times other than when
the pump is delivering, and maintains a full supply pipe, par-
ticularly when the engine is at rest, thus ensuring an immediate
oil supply to the cylinder when the engine is started.

Fig. 15— Piston rings radiused and cham-
fered to facilitate the formation of oil film
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In some cases the injection holes are spaced equally round
the circumference of the liner, while in others they are grouped
near the ends of a diameter drawn from back to front.

The lower the viscosity of the oil used at the working tem-
perature the more readily will it spread over the rubbing sur-
faces, so that the less viscous the oil the further apart may be
the points at which it is introduced and vice versa. There is,
of course, a limit to the minimum viscosity of the oil, since,
should it be too thin, it will readily be swept out of the cylinder
by the piston on the down stroke before it has had an oppor-
tunity to spread.

To assist the spreading of the oil on the surface of the
liner, oil grooves have been used with considerable success.
Oil grooves properly arranged on the liner surface greatly aid
distribution, in so much that the annular spaces formed between
piston, piston rings and cylinder liner surface have an adequate
oil supply. It will be easily appreciated that these annular
spaces are by far the greatest distributing agents, and extensive
use is made of this fact. Nevertheless, there are many designers
who hold the opinion that the cylinder liners should have a
smooth unbroken surface in order that the oil film should not
be disrupted.

The location of the injection points for four-cycle single
acting engines is usually between the two uppermost rings when
the piston is at the lowest point of its stroke. In double acting
engines the oil is normally introduced at mid-length, the usual
arrangement being such that the injection holes are never
uncovered by the piston.

The efficient lubrication of two-cycle engine cylinders is
a more complex matter, owing to the cycle of operation tending
to produce higher temperatures. The use of scavenging air
ports, and in some cases exhaust gas ports, has made it
extremely difficult to prevent some of the lubricating oil from
escaping with the exhaust gases. Oil scraped over the scavenge
ports, by the piston as it traverses the cylinder, is another source
of trouble, and effective means are provided for draining the
oil which enters the scavenge belt, in order to prevent scavenge
fires. It appears, from practice, that the recommended position
for oil injection is between the two lower piston rings when the
piston is at top dead centre. The oil entering at this point is
not likely to reach the lower portion of the cylinder, but these
nevertheless are usually adequately lubricated, as in most engines
of this type the piston skirt enters the crankcase every revolu-

OIL INLET

CYLINDER

Fig. 16— Fosby’s lubrication system for cylinders

on Lubrication
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Fig. 17— Installation lor the continuous by-pass purification
of Diesel engine lubricating oil

tion and picks up ample oil to lubricate this part efficiently.

A method devised to take advantage of the annular spaces
between the piston rings, being the best means for distributing
oil, is shown in Fig. 15. In cylinder liner lubrication it is not
possible to obtain “fluid film” conditions, but by chamfering
the bottom edges of the piston rings, as shown, it is possible
to induce the oil, carried in the annular spaces, to escape readily
and so produce an oil film of reasonable thickness on the
cylinder liner when the piston is on the downward stroke. It
will be seen also that the larger chamfers on the lower rings
permit the oil to flow readily to the upper annular spaces,
formed between the top piston rings. This is extremely desir-
able, because it ensures a good supply of lubricating oil to the
upper part of the cylinder, which is the part most subjected
to wear.

Attempts have been made to time the discharge of oil
into the cylinder to take place immediately the piston is in a
particular position, so that the oil is directed between the piston
rings, but it is doubtful indeed whether this has ever been
achieved because of the difficulty in calculating the time lag
between lubricator and cylinder point. The time lag is the
interval of time which elapses from the moment the lubricator
discharges, to the instant injection into the cylinder begins.

An interesting design to overcome the timing problem
is shown in Fig. 16. With this arrangement the lubricator dis-
charges the oil into one or more oil reservoirs in the liner wall,
which communicate with the liner surface through two small
holes at a suitable angle. The small holes are pitched a little
greater than the pitch of the piston rings. No oil grooves are
cut in the cylinder liner surface. When the piston passes
the holes the difference of pressure on the upper and under
sides of the piston rings blows the small quantity of oil in the
reservoir into the clearance space around the piston. The two
small holes from the oil reservoir are placed on a level with the
two lowest piston rings when the piston is at top dead centre.
There is then a suitable pressure for blowing in the oil and the
uppermost part of the cylinder liner which is mostly exposed
to wear is ensured a continual supply of oil.

Efficient purification of Diesel lubricating oil is of para-
mount importance to ensure good performance and long ser-
vice life of the engine.

The general arrangement of a typical lubricating oil puri-
fication installation employing a De Lavel centrifugal oil
separator is shown in Fig. 17. It will be seen that the lubri-
cating oil is pumped from the lowest part of the sump tank
through a heater to the centrifugal purifier, where the oil is
freed from abrasive impurities, carbonaceous sludge and water,
and returned to the tank. The returned oil may be passed
through a cooler if required. The engine lubricating oil pump
draws the oil from the sump tank and discharges through a
cooler to the engine. Having circulated the engine the oil
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Fig. 18— Cross-section and flow design of the

De Laval centrifugal oil purifier

drains by gravity from the engine sump to the sump tank. The
section, see Fig. 18, through the separator bowl shows how
the oil, sludge, etc., separates when the bowl is rapidly rotated.
The oil entering the separator bowl must of necessity be within
certain temperature limits, to facilitate complete separation, and
the heater is rated accordingly.

Fig. 19 shows another typical Diesel lubricating oil purifi-
cation installation embodying a Sharpies super-centrifuge. This
arrangement is also a continuous by-pass principle, similar to

Fig. 19— Installation for the continuous by-pass purification

of Diesel engine lubricating oil
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that previously mentioned, and the figure is self explanatory.
A section through the centrifuge is shown in Fig. 20, and it
will be seen that, as before, due to the centrifugal action on a
mixture of two liquids containing suspended solids heavier
than the liquid, the liquids take up the positions shown and
the solids are held within the bowl. The liquids pass con-

Fig. 20— Cross-section and flow design
of the Sharpies “Vaportite” super-
centrifuge

tinuously through the bowl, and are discharged separately.
Diesel engines employing oil as the piston cooling media

can be arranged so that the oil, upon leaving the pistons, is

passed directly to the purifier, no pre-heating being necessary.

CONCLUSION
Owing to the restricted length of the essay, the writer has
been compelled to treat this extremely intricate subject with
an inadequate description of the most basic principles involved.
The diagrams, therefore, have been designed, where possible,
with a view to take the place of extensive descriptive writing.
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INSTITUTE ACTIVITIES

Minutes of Proceedings of the Ordinary Meeting

HELD AT THE INSTITUTE ON 28tH SEPTEMBER, 1950

An ordinary meeting was held at the Institute on Thursday,
28th September 1950 at 5.30 p.m. The Chairman, Mr. G.
Ormiston (Chairman of Council) in opening the meeting said:

“This is the first meeting of the session, and we are
delighted to have with us our President, Sir Murray Stephen,
who is to read his Presidential Address.

To most Marine Engineers Sir Murray is no stranger, and
the name of Stephen is a household word in shipbuilding and
engineering. He is one of the sixth generation to be in charge
of Messrs. Alexander Stephen’s Shipyard at Linthouse, and |
should think that this is a record. In these days of combines
and big business, it is almost unique to find a family concern
which has lasted so long. 1| have the pleasure of knowing our
President’s elder son, and you will all be pleased to know that
the Stephens’ innings is by no means finished, as there as still
some Stephen batsmen in the pavilion!

You have before you a copy of the Presidential Address,
which includes an outline of the career of our President, and
you will all agree that Sir Murray is nothing if not versatile!
He played as Captain of his College Rugby XV, and also rose
to international status at hockey. In the early part of the
1914-18 War, our President went to France, was mentioned in
despatches, won the Military Cross, and was taken prisoner.
Since his return to this country he has held and is still holding
numerous important positions in shipbuilding and other
industries, and last, but not least he has honoured us by
becoming our President.

I have much pleasure in asking Sir Murray to read the
Address”.

The President, Sir A. Murray Stephen, M.C., B.A., then
delivered his Address (see p. 339).

In proposing a vote of thanks to the President,
Ormiston said:

“1 think you will agree that we have had a very interesting
Address from our President, and | am rather sorry that it is
not open to discussion, as | am sure that there would be some
worthwhile comments.

Sir Murray has once again made a point of reliability, and
| repeat the words | used on the occasion of our last Presidential
Address, that reliability is the most important word in a marine
engineer’s vocabulary.

Our President also mentioned that the margin left for
improvement in efficiency is manifestly becoming smaller, and
to achieve higher economy the cost is rising. Steam machinery,
can, at a price, continue to improve in overall efficiency, but it
is questionable whether reliability can be maintained, due to
the additional complications involved. On the other hand, Diesel
economy has varied little over the past twenty years, with one
notable exception which has taken place in the last three years.
| refer to the equipping at a moderate cost, of a number of
motor vessels to burn boiler oil in the main engines. This, in
my opinion, is the most revolutionary change which has taken
place for a long time. The difference in cost between Diesel
and boiler fuel in Curasao and Aden is approximately £2 to
£2 10s. Od. per ton in favour of boiler fuel, and the resultant
saving in bunker costs of £100 to £150 per day in a vessel burn-
ing 50 tons per day cannot be disregarded.

Mr.

Sir Murray has commented on the future trend in marine
machinery, and stated that the internal combustion engine is a
strong competitor of the steam engine, whether reciprocating
or turbine. This is quite true, but up to the present there are
no signs that the Diesel engine will approach the powers
reached by steam even with multiple engines. To make further
advances the gas turbine and atomic energy machinery come
into the picture. Our President has summed up the gas turbine
by saying that it has still some way to go, and | think it is
agreed that the time has not yet come when it can be adopted
generally for marine propulsion.

Regarding the tonnage laws, we are still hoping that one
day we will be allowed to use less than 13 per cent of the gross
tonnage without being penalized. Knowledge of the atomic
energy ship is in the hands of a very few men, and | think I
can safely say that very little has reached this Institute. How-
ever, if the bunkers are to be carried in a suitcase, | would
suggest that a spare suitcase of bunkers be carried in case the
original is mislaid!

We are all very interested in our President’s outlook on
funnels. It is evident that Sir Murray is speaking as a ship-
builder and not as a shipowner, or even one of the shipowner’s
office staff! | would say that the funnel receives more criticism
than any other part of the ship, and if it is not exactly the right
shape, with the correct rake and height, then there are many
adverse comments.

My office looks out over the Royal Albert Dock, and it is
nearly safe to say that no two ships have the same design of
funnel. | have also noticed that ships on arrival whose funnels
are painted with a light coloured paint are invariably dirty on
top at the after end, showing that the smoke or gases have curled
down towards the deck. In spite of the curious shaped funnels
we set today, and after reading papers and articles on the sub-
ject, 1 am in full agreement with our President that the tall
funnel is the only answer, to avoid smuts on the boat deck and
dirty paintwork.

I am sure that Sir Murray’s remarks on streamlining have
given us all food for thought, and as | have already said, if the
Address were open to discussion, there would be a number of
members anxious to speak on this subject.

I think we all agree with our President in his remarks on
welding. Numerous Diesel engines are at present giving good
service with welded bedplates and entablatures, and many tur-
bines are constructed with welded casings and gearcases, and
we are pleased to learn that the fabricated structure is regarded
favourably by builders.

Members will be interested in Sir Murray’s remarks on the
rising cost of ships, compared with the pre-war period. It is
quite true to say that no owner builds a similar ship to the
previous one, and | think this applies particularly to machinery.
From the ordering stage to the time of delivery of a new ship,
a period of approximately two years elapses, and during that
time new ideas and improvements to main and auxiliary
machinery come to light which are embodied in the next ship.
| cannot see that this state of affairs will alter in the future,
or should be allowed to, if we are to keep our place in the fore-
front of ship and engine design. In this connexion our Presi-
dent’s remarks on the research organizations in this country
are of particular interest. It is only by experimenting that
progress will be made, and in my experience shipowners are
only too willing to try out any new idea, or collect any data
from ships at sea, which may be useful to research.
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With regard to the Lucy Ashton, many of us | am sure
have landed at the Tail of the Bank when coming ashore from
trials in that old paddle tug, and we never visualized or
dreamt that one day she would be propelled by aeroplane jet
engines.

I think, Sir Murray, that most of your audience are very
intrigued with the last sentence in your Address ‘No one has
yet found a suitable substitute for a wrought iron boiler tube’.
Personally, this has never entered my head, but | could not
agree with you more. The boiler tubes we are using today
leave a lot to be desired, and who knows, perhaps your closing
remark will bear fruit.

As Chairman of Council, it is my pleasant duty to propose
a very hearty vote of thanks to Sir Murray Stephen for agreeing

to be our President, and for reading his Address. | call on
Mr. Turnbull, Vice-Chairman of Council, to second this
proposal”.

Mr. J. Turnbull, O.B.E. (Vice-Chairman of Council) in
seconding the vote of thanks said:

“Sir Murray has, in the opening paragraph of his Address,
stated that we have done him a great honour in asking him to
become our President. He has done us an even greater honour
in accepting. Perhaps it is due to modesty on his part or to
our Secretary not having scrutinized the records thoroughly,
as the printed statement of his career makes some quite impor-
tant omissions; for instance Sir Murray is a member of the
Committee of Lloyd’s Register and some years ago he held,
with distinction, the chairmanship of the Technical Committee
of the British Corporation, a position which he was well quali-
fied to hold, quite apart from his natural attainments, for he
was at one time on the technical staff of that society.

I am sure that the members of this Institute are proud
to have for their President one who has been trained as an
engineer and naval architect and has reached such a high
position in industry. Sir Murray and his forebears have done
as much as anyone to maintain the very high reputation which
shipbuilding and marine engineering in this country hold
throughout the world.

Our President’s Address brings to mind the old Scotch
saying ‘Short rede is guid rede’ which translated into English,
not for the benefit of our President but for others present here
tonight, means ‘Short council is good council’. He has within

Activities

two pages dealt most efficaciously with about twenty different
important subjects ranging from the dimensions of funnels to
nuclear energy. | would forewarn anyone who may be thinking
of crossing swords at some later date with Sir Murray on any
of his statements that he is a most active member of the British
Shipbuilding Research Association, an Association which has
made excellent progress during the short time of its existence
under its able Council, of which he is Chairman and its Director
of Research. Sir Murray’s statements, although simple in
appearance and devoid of highly technical nomenclature, are
supported by research and by hard practical common sense.
It is most satisfactory that we shall have this Address recorded
in OUr Transactions.

I think | need say no more, save to second in the warmest
terms the vote of thanks so ably proposed by our Chairman of
Council”.

A vote of thanks was accorded with acclamation.

The President, responding, thanked the Chairman, the
Vice-Chairman and the members for their ver} warm vote of
thanks. The writing of a Presidential Address was a rather
difficult task, because its presentation was one occasion when
the author’s subject matter could not be criticized. Therefore
he had, with impunity, put in a few things which he felt would
meet with disagreement and hence some of his rather pro-
vocative remarks on the present trends. Some years ago he had
had to make a Presidential Address and he had decided that
there was one subject which he thought people would be long-
ing to discuss— tonnage measurement— and he had got away
with it! Some of these things in his Address were worthy of
discussion later on and they might have repercussions. Mr.
Turnbull had made one remark about shipbuilding research and
putting things in nice simple language. He, Sir Murray, was
always stressing the importance of recording the B.S.R.A. find-
ings in simple, plain English, not in too technical language.
He thought that many authors of papers might improve on
them in this way, and he had endeavoured to carry out his own
precept in this respect.

Finally, he would like to say how much pleasure it had
given him to come to the Institute and deliver this Address.

The meeting then terminated at 6.15 p.m.,
fifty-one members and visitors present.

there being
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FUNNEL DESIGN AND SMOKE ABATEMENT

Part I

THE CAUSES OF SMOKE POLLUTION AND POSSIBLE METHODS OF PREVENTION

By E Ower, BSC, ACGI*

Part 11

EXPERIMENTAL TECHNIQUE

By C. H. Burge|

Read in London on April 25, 1950, Mr. G. Ormiston (Member of Council I.Mar.E.) in the Chair, supported by

Mr. L. Woollard, M.A. (Vice-President I.N.A.)

Summary

Part I.— The causes of the descent of smoke on to the deck are explained, and it is shown
that the trouble can be avoided either by increasing the height of the funnel, or by imparting
enough upward momentum to the funnel gases to carry them into the smooth flow of air
above the disturbed, eddying zone immediately over the deck and superstructure. Momentum
can be given either by speeding up the funnel gases themselves or by blowing additional
air out of the uptake; this air need not be passed through the boilers. The best shape of
funnel is cylindrical, because the conventional streamlined casing is no longer streamlined

in winds inclined at more than 10 deg. or so.

Other possible methods of improving conditions are discussed,

including a recently

patented French funnel which seems to be promising.
Part Il.— The experimental technique by which the problem is studied with models in

the wind tunnel is described, and the results are discussed.

One of the methods of prevention

hitherto investigated on the model scale only consists of surrounding the gases from the
uptake 