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When I accepted the invitation to be this year’s President of
the Joint Junior Branch of the Institution of Naval Architects
and the Institute of Marine Engineers, it occurred to me that
since it was the custom in most institutions for a President to give
an address, it was probable I should be asked to do so.
In view of the youthful age of the Branch and that the prime
reason for its formation was to bring together the junior members
in the Southern area of the two institutions, in order that they
might have opportunities of meeting socially, and reading and dis
cussing papers on subjects directly connected with marine engin
eering and naval architecture, I have decided to devote the first
portion of my address to indicating some of the varieties of ways
in which the activities of the Branch may be arranged, in order
that its members can receive satisfactory benefit from their
membership.
Unlike the main institutions themselves—which, by virtue of
the years of their existence, the technical merit of their trans
actions, and the generally recognized status of their corporate
members in the engineering profession have established their posi
tion in the technical world—this foundation Junior Branch has to
make its owrn status. The means by which this will be established
will undoubtedly be watched with keen interest by the Councils
of the two institutions since it may well have considerable
influence on any future decision that may arise regarding the
formation of other similar branches. The status of the Branch
will depend largely on the form and manner of its activities in
the many directions in which its interests lie, and, in my opinion,
the most important of these is in the standard of the meetings held
by the Branch.
In the case of the main institutions their status is reflected
at its best in the printed T r a n s a c t i o n s where are embodied the
papers read and discussed, records of addresses given, abstracts
and extracts from the technical press relating to marine engineer
ing and shipbuilding and their allied industries, and other items of
technical and scientific interest. W ith a branch, however, whose
members will all probably receive the T r a n s a c t i o n s of the
institutions of which they are members, the attendance at the
meetings and the value of the discussions to the papers presented
will be the chief guide to its virility. It is probably a fair state
ment to say that with most technical institutions, whose member
ship is spread over the whole country and also overseas, not more
than 10 per cent of the membership attend the general meetings.
Indeed, unless special arrangements are made beforehand, most
institutional accommodation would not even permit of this per
centage being suitably housed if able to be present. The difference
between branch meetings and main institution meetings will there
fore be obvious. One comment might be made at this stage.
Frequently one hears a remark such as “W hat do I get out of
Institute membership?” instead of “W hat can I put into it to
enhance its status?” It will be apparent that the meetings of
this Branch must be the focus for technical discussion, inter
change of ideas and the meeting place for all those interested in
the science and practice of what may be termed engineering in
its wide sense.
________
* This a d d re ss w as d elivered on 1st O cto b er 1948.

In addition to a standard of technical papers suitable for the
grades of membership for which the Branch particularly caters,
frank and vigorous discussion must be considered of the utmost
value, as this frequently stimulates further enquiry, experiment
or research. An occasional symposium covering a wider field of
interest will also, I am sure, be found to be of benefit. For the
junior grade of members, for which this Branch is intended, the
value of the practical type of paper should not be overlooked.
Highly technical papers valuable though they may be, are essen
tially of specialized interest, and therefore do not attract the
general body of members.
It is remarkable how great is the interest that is shown by
members of the m ajor technical institutions in papers dealing with
power plant and its efficient operation, manufacturing processes
and production methods, machine tools and handling appliances.
The young technically trained engineer cannot proceed very far
unless he has had a good practical training and also has the sound
experience of practical engineers behind him. It follows from this
that those responsible for the running of this Branch should
endeavour to arrange for visits to as wide a variety of engineering
works and shipbuilding yards as possible in the area, in order that
the members may have ample opportunities of becoming familiar
with the methods of construction and processes employed in works
and trades other than those in which they themselves may be
occupied.
The showing occasionally of cinematograph films illustrating
methods employed in the basic industries—e.g., steel making,
forging, foundry practice, and tube making will, in my opinion, be
found to have useful instructional value, since the young engineer
and marine architect should have some knowledge of how the
materials he handles are manufactured and worked, and especially
when there are no works of this nature situated in the area
covered by the Branch.
Another matter which should be of prime importance to a
Junior Branch is in connexion with the training and education of
the young engineer, and an informal meeting at which any member
can state quite openly and frankly his views and experiences on
this subject should be found to be definitely attractive. Allied with
it is naturally the all important subject of opportunities for
advancement in the various sections of the industries with which
you are primarily concerned.
W hat I have said summarises briefly my ideas of the manner
in which the activities of the Branch may be developed. No doubt
many here may be able to put forward other equally attractive
suggestions, which I am certain would be welcomed by the local
committee and receive their careful consideration.
I will now turn to other matters of direct interest to the
members of this Branch in the hope that the views expressed may
be found helpful to the young engineer in stimulating his incen
tive, not only to utilize and improve his natural gifts for his own
benefit but also for the benefit of his own generation. It may be
claimed by the older generations of technically trained men that
they, collectively, have not had or been given the opportunities in
industry as are now afforded to the present young generation, and
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have had to work out their own individual careers through arduous
labour, and often under adverse circumstances. Be that as it may,
the hard road has brought forward many outstanding personalities
to whom the engineering world owes a great debt, and while it is
earnestly hoped the future will show that this type of individual
will always be forthcoming, it becomes increasingly evident, due
to the variety and complexity of modern engineering, that future
progress will depend more on team work and co-operative effort.
If this Junior Branch, and also the established institutions with
which it is associated, is to be of greater service to engineers,
allied industries and the nation, co-operation must be an essential
goal, and for this to be effective each member must play his part
in making good this objective, and we older members of the
institutions must not let them fail because of apathy and lack of
keenness on our part. We want to see better engineers, ship
builders and naval architects. Never before has the nation and
the world needed them better trained and better equipped to serve
their day and their generation, and at this stage of my address I
propose to make some observations bearing on the training and
education of engineers and marine architects.
From the technical point of view the two main aspects which
concern this Junior Branch are the design and construction of
ships and the manufacture of marine machinery and equipment.
These two sections of industry are mutually interdependent, and
their development should proceed with the closest co-operation.
Lack of efficiency and initiative in the one will adversely affect
the shipping industry on which they are both dependent. Now
the standard of efficiency is determined by the quality of the per
sonnel available in each section, and the facilities available for
ensuring that the latest scientific and technical knowledge can be
quickly applied for practical purposes. Look back for a moment
and consider how some of the practical applications of the work
of the scientist, experimenter, inventor and research worker in
our own fields has aided not only technical progress but helped
to increase the amenities of modern civilisation. One of the first
that comes to the mind of the marine engineer is the change over
from sail to steam, and it is worth remembering that it is only
a little over a century ago since a ship fitted with steam machinery
was driven across the Atlantic entirely under her own power. And
what a change in the means of sea transport was thereby effected.
On the shipbuilding side fundamental changes were effected by
the change over from wood to iron, and with the introduction of
the Bessemer process for steel-making further advances were
made, a reduction of 25 per cent in ship’s scantlings prescribed
for iron ships being permitted. The employment of Bessemer
steel, later to be superseded by the more consistently reliable
Siemen’s Martin or open-hearth steel, with its superior strength
over wrought iron, caused boiler pressures to rise in a few years
from 60-651b. per sq. in. to 1501b. per sq. in. The use of refrigera
tion on board ship—first applied successfully some seventy years
ago, employing the cold air machine, for bringing the first cargo
of frozen meat to this country from Australia—has had inestimable
value in its effect on the domestic life of this country. The
invention of the marine steam turbine by Sir Charles Parsons at
the end of the last century has had a profound influence on the
development of the size and speed of ships and in association with
water tube boilers, which calls to mind the pioneer work of
Belleville, Yarrow, Thornycroft and Babcock and Wilcox, had had
considerable effect in reducing the weight of marine machinery.
The adoption of oil firing in boilers, and particularly the use of
large marine oil engines, has also played an important part in
increasing the efficiency of propulsion and widening the radius of
action. Mechanical reduction gearing has permitted not only
higher turbine speeds with correspondingly reduced sizes of units,
but in association with the Michel type of thrust block has
enabled enormous powers to be developed in small units with
improved turbine and propeller efficiency.
In more recent years there have been the trends towards
higher steam pressures and superheat temperatures based on
scientific consideration, while today one is aware of the progress
being made to develop the gas turbine for marine propulsion, all
these tending to permit more efficient operation of our ships. It
may be many years before satisfactory means may be established

to use atomic energy for ship propulsion, nevertheless, it is
sufficient to say that when enumerable difficulties have been over
come by reasearch its possibilities may be enormous. While techni
cal developments in shipbuilding have not been so extensive and
variable as is the case with mechanical engineering, the progress
in recent years in the design side by the much wider utilization of
research work carried out in experimental tanks for improvement
in hull form and propeller efficiency, and on the constructional
side by the adoption of welding in lieu of riveting, has had out
standing effects.
All these changes have involved the solution of new problems
which are dependent upon the calibre of the personnel available
to deal with them, both on the technical and practical side.
I have mentioned previously how much of the earlier work
was done by the ingenuity, inventiveness and resourcefulness of
outstanding individuals, and sufficient has been said to emphasise
the necessity in these days—owing to the ever widening field and
scope of the engineer—of the need for scientifically trained engin
eers, metallurgists, physicists, and chemists, working both indi
vidually and as a team.
Lest it be thought I am stressing the academic or scientific
side, there is, I am sure, ample and at least equal scope for those
who, when properly trained, are able to contribute their quota to
invention, design, economic and efficient production and sales
organization in industrial establishments. Take, for instance, the
manufacturing side, where in the lighter industries production
methods have greatly advanced, and in some directions have effec
ted the demands for certain types of skilled workers. While this
effect is not so noticeable in the heavy industries, such as ship
building and marine engineering, it does have its effect on the
craftsman to deal with new materials and also new processes as,
for example, welding. Alterations and improvements in production
methods mean increased demand for toolmakers, and this side of
the industry must not be overlooked by what may be termed the
technically minded man if this nation is to hold its own and
produce first class products in competition with other countries
in the world’s markets. All the technical knowledge and scientific
research is of little value if not backed up by efficient controlled
production, and I venture to suggest that there are every bit as
many opportunities for advancement and achievement in the pro
duction side as in other sections of the engineering industry. There
is undoubtedly a tendency for too many of the better trained
younger generation in the industries with which we here are
intimately concerned, to think of the technical side from the point
of view of design and research in marine engineering and naval
architecture. Important as these are, the best brains are also
needed to speed up production, simplifying machining operations
by improvement in machine tools, jigs and other mechanical
devices, and so reduce costs.
I know that the possibility of obtaining a B.Sc. degree is
attractive and that there are much better opportunities, especially
from a financial aspect, for the young engineer to proceed to a
University than there has been in the past, but I am not altogether
satisfied that the possession of an ordinary pass degree by the
average student may entirely compensate him for the time lost in
improving his practical experience. Those possessing National
and Higher National Certificates will often be found to possess a
more general and sound practical training, which will give them
better scope for advancement on the production side, whether it
be in the shipbuilding industry or general engineering industry
employing mass production methods, than those who proceed to
the University for higher technical qualifications. It is necessary,
however, for all to appreciate that their knowledge must not only
embrace the use of materials and sources of energy, metallurgy,
physics and chemistry, but also how to understand and handle the
variety of types of men in different trades and occupations with
whom they will come in contact. It is important similarly not to
overlook economic and social affairs, which may have an important
bearing on the extension of the work in which you are particu
larly interested. These matters indicate how essential it is that
the industries themselves should take a direct interest in the
technical training and education of the young men they employ so
that the most suitable training can be given for the particular
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industry concerned, and, at the same time, give those in authority
an opportunity of selecting at a not too late an age the men who
possess ability to fit them for higher technical and executive posi
tions. Many firms are fully alive to this and offer special induce
ments to selected apprentices. A scheme that has much to be com
mended is that set up by the Shipbuilding Employers’ Federation
which enables selected young men to proceed through a specialized
sandwiched system of practical and University training over a
number of years, coupled with satisfactory financial provisions.
With the ever widening scope of the engineering industry every
encouragement should be made to attract young men by offering
them good opportunities for progress with a reasonable assurance
of continuity of employment.
In the past it will be agreed that a technically trained man
has not, in general, been given opportunities in industry comparable
with his training and experience, but with the changes that are
now taking place in our social and economic structures there is
definite evidence to the effect that young technically trained people
will play a more important part in the control of industry.
The need for a close liaison between our universities, techni
cal colleges and industry is thus apparent, and fortunately this is
talcing place to an increasing degree. As an example, in the last
few weeks the Professors of Engineering at the Universities of
Durham, Liverpool and Sheffield have been appointed to the
National Advisory Council for Industry and Commerce by the
Minister of Education.
The setting up of a large number of industrial research associa
tions also indicates how vitally important it has become to have
the closest co-operation between science and industry for the
furtherance and application of research and the accumulated
experience of industry. It has been my good fortune to be
associated with applied research and with industry, and it has
always been my endeavour to ensure that the research worker is
given ample opportunity to visit works where engineering plant is
made and also where it is operated in factories or on board ship,
so that a proper appreciation can be obtained of the general design
and layout of the plant, the purpose of the plant and the manner
in which it functions.
This also brings the research worker in direct contact with
the manufacturer and operator and gives him an opportunity to
understand their point of view and the difficulties they may be up
against, thereby paving the way to creating a measure of mutual
confidence one with the other.
The Government are fully alive to this and large sums of
money are now being furnished through the Department of
Scientific and Industrial Research to assist Industry to carry out
research on a scale which would be quite impossible by any one
firm. The need for applied research under full scale conditions
is one which, in my opinion, will give the best results, but of
course it is a very expensive method which often can only be
employed where ample funds are available. While not wishing to
deprecate the special value of small scale tests, which, in any case,
may be necessary in preliminary work, particularly as a guide to
whether further time and expenditure are worth while, their
limitations must be appreciated and not too hasty and ambitious
conclusions drawn regarding their true significance.
Achievements in pure science are also, in these days, becoming
more quickly linked with practical problems, and the need for
special attention to this aspect o f research cannot be overlooked.
The work of the inventor also must be encouraged since it is
frequently his ideas that form the spearhead for research.
My reason for touching on these points is because I feel it
is necessary that the younger generation should endeavour, as far
as possible, to keep in touch with current scientific and technical
progress and developments. While the theoretical side of their
training will be learnt from standard text books more or less upto-date, it will be appreciated that the results of experiment and
research, which is being prosecuted in so many directions nowa
days, may indicate the need for revision in existing theories and
methods of calculation and in the present accepted behaviour of
materials under various conditions of strain.
So far my remarks have been confined to matters which have
a direct interest to those whose work lies chiefly on what may be

termed the land side of marine engineering and marine architecture,
but it would be very lacking on my part if no reference was made
to the sea-going side of our professions.
In general, it may be stated that all those whose interests lie
with the sea should have some sea-going experience. But how
many of what I have termed in my address marine architects
have a specialized, or even general knowledge of the behaviour of
ships at sea? It might be claimed by many that this is hardly
necessary since the master mariners on the one hand can pass on
their experiences to the shipowners and shipbuilders, while, on the
other hand, the ship surveyors, superintendents and repairers,
whose business it is to examine ships afloat and in dry dock for
wear and tear and damage, can also pass on the information they
have accumulated to the ship designer and builder. I am of the
opinion, however, that all those who have the class of training
to fit them for the higher posts in shipbuilding and ship designing
should have a moderate but continuous period at sea in a few
different types of vessels, so that they can see for themselves the
way a ship behaves at sea under various weather conditions. This
might well follow the period of training in shipyards, drawing
office and technical college. For many years it has been the prac
tice of the Admiralty to require that those in the Royal Corps of
Naval Constructors should serve afloat, and this system might
well be extended to those who are concerned with the designing,
building and repairing of ships. And that brings me to the last
part of my address which naturally must have reference to the
sea-going engineer.
In my previous remarks I have envisaged engineering in the
widest sense, since it is necessary that engineers should have a
broad conception of the fields covered by their vocation. Of
equal importance to design, construction, production and research,
is the field of operation. For those who intend adopting a sea
going career, or with a view to gaining sea-going experience to
enable them to obtain the Ministry of Transport’s 1st Class or
Extra 1st Class Engineer’s Certificates, the importance of a suit
able works at which an engineering apprenticeship should be
served1 cannot be over-stressed, since its influence will be felt
throughout the engineer’s subsequent career. The type of appren
ticeship is also taken into account in assessing the qualifying ser
vice required for the M.O.T. certificates. Obviously, those who
have been at works where main machinery and boilers are made
will have a good start in their career, but only a few may have
the advantage of gaining experience in the building of the various
types of marine machinery and boilers, the fitting of these in the
ship and the subsequent running of trials. Facilities should be
made available whereby all potential sea-going marine engineers
would be able to receive adequate instruction in the construction
and operation of marine machinery installations before taking up a
sea-going appointment. This could be done either at properly
equipped training establishments or in selected ships.
To those embarking on a sea-going career, either in the
Royal Navy or the Merchant Navy, as an end in itself, I would
like to say it is largely upon this class of engineers with their
knowledge and experience of efficient and economic operation that
progress in the development of boilers and machinery depends.
The need for such progress is not, however, the sole justification
for sound training and technical education. Machinery installa
tions are becoming more and more complex, both in main and
auxiliary equipment. Efficient operation and maintenance at sea
and abroad demands a high standard of technical competence, and
it is therefore essential that the sea-going engineer should have
the best training on which to build his experience so that in due
course he is fully qualified to assume the important responsibility
of taking charge of the machinery of a modern ship.
The senior members of the two institutions, who are them
selves concerned with the operating side of marine machinery,
should therefore give every encouragement to the younger genera
tion coming under their charge, who show initiative and resource
fulness, by enabling them to have every opportunity for advance
ment, and to improve their knowledge and experience, which will
not only ultimately be of advantage to the company they serve
but also of benefit to the shipping industry and the nation. At
this late stage, I would like to emphasize the well-known facts
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that personality and character, a good manner and address must
be added to technical knowledge and practical experience for the
attainment of success. To those who win scholarships, and others
who are given special advantages to extend their technical know
ledge, I would say do not develop into “glasshouse” men but take
an active interest in the social life you come into contact with
and extend your interests to fields outside your own, thereby reap
ing the full benefits of what is implied by a university education.

In the course of my address I have endeavoured to bring to
your notice factors which I feel are the direct concern of our
two institutions and the members of this Joint Branch. Let us,
who are able to reap benefits due to those who in earlier years
laboured to found our institutions and foster their growth, not be
slow to recognise our responsibilities to the present generation.
The future and the status of this Joint Branch and its members
will depend upon the attitude adopted to these matters.
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