THE EDUCATION AND TRAINING OF AERONAUTICAL
ENGINEERS.

The Royal Aeronautical Society held an open meeting in the lecture theatré
the Institution of Mechanical Engineers at Storey’s Gate, St. James’s Park, W
minster, London, S.W.1, on Friday, June 25th, to discuss the educat1on af
trammg of aeronautical engmeers

In the chair, Dr. H. Roxbee Cox, a Fellow and Vice-President of the Socie

Tre CuairMAN: The occasion was unusual, because apart from the meeting:
which -the Wilbur Wr1ght Lectures were delivered—which could never be ab
doned, whatever the circumstances—it was the first open meeting of the Socig
during the war. :

They had experienced, and were still experiencing, under war conditions, gr
difficulty in finding a sufficient number of aeronautical engineers and scientist
whilst it was difficult, if not impossible, to arrange matters now just as they would
like them, it was necessary to consider how to ensure later on an adequate supply
of people thoroughly trained in all the aspects of aeronautical work. .

The educational scheme which it was hoped to evolve would have to embrace
the training of men to be designers, engineers and scientists, the training of others
to be navigators, pilots and captains, and others to be aircraft engineers or, as,
they had been called in the past, ground engineers. Thus, the field was extremely
wide, and only part of it could be covered in the course of one evening.

Inasmuch as the Society was a scientific and engineering body, the discussion
should be concerned primarily with the technical side of the educational scheme;
the Chairman drew attention particularly to the education of men who would-:
form the design, development, research and experimental staffs.  Technical =
aeronautics was a highly specialised science, having for its background engineer- =
ing, mathematics and phy51cs Therefore, whatever plans were discussed for -
education of the umversxty level, they should provide for a thorough training in
those and allied sciences; and aeronautics should be the subject of specialised
post-graduate studies. The Chairman urged most emphatically that in that post-
graduate training there should be the closest contact between those destined for
design, those destmed for research, and those who were to be flying men, whether
civil or military. There should beno rigid compartmenting, and each should have
a good understanding of the others’ problems.  Many of our pllots should be
engineers, and our engineers should be pilots.

Already a number of suggestions had been made for the development of
aeronautical technical education, ranging from proposals for an aeronautical
university, at one end of the scale, to the extension of existing arrangements at
the other end. Many responsible individuals and groups of individuals had given :
a great deal of thought to the problem recently. The Chairman suspected that
the solution of the problem lay somewhere between the two extremes he had r
mentioned. To segregate students, giving them a purely aeronautical education, .
would be a great mistake; the importance of general education could not be over-
emphasised. He believed that a general engineering background and a general
scientific background were essential to the broad outlook which the aeronautical
engineer or scientist inust always preserve. Furthermore, purely engineering or
purely scientific trammg was not sufficient ; it was necessary also for all the young
people who were entering the profession to be trained as far as possible in all
the other subjects that mattered, such as history, ethics and economics. Often
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had he been impressed in the past by the narrowness of the education of some of
those engaged in technical work under his charge. In particular, it had been
necessary frequently to teach people the elements of English essay. So that, what-

- ever the system of training decided upon for aeronautical men, it should include,
not only skill in the use of the instruments in the cockpit, and the instruments of
research such as the wind tunnel, but also skill in the use of that very effective
instrument, the English langage.

-Another important consideration was that the rewards and opportunities in
technical aeronautics, both in the Government service and in industry, must be
improved. It would be of little use providing splendid facilities for training in
aeronautics—and he was confident that splendid facilities would be provided—if
the young men and women whom the profession wished to train, those with brains
and initiative, were to.decide to become doctors, lawyers, geologists, and so
forth because thereby they could achieve a better standard of living than they
were likely to achieve in aeronautics. Professionals in aeronautics could claim
that their art was not exceeded in quality in any other profession. Therefore, he
hoped that the plans for improving the quantity and quality of aeronautical staffs
would go hand-in-hand with a recognition of the proper status of the aeronautical
expert, with all that such recognition connoted.

The Chairman added that if there were sufficient unanimity of opinion on any
points raised in the discussion to warrant the framing of a resolution, he would
undertake to convey it to the Council of the Society. S

Sir Roy FEpDEN (Fellow and Past President) : He would be as brief as possible,
as he knew there were many there to-night who wished to speak and give their
views on this most important matter. He felt it was his main duty to say some-
thing of what was going on in America in regard to technical training at the

. present time and to suggest some of the lines upon which the Society ought to
take the lead in regard to this whole matter.

Turning first to the question of technical education in America, there is no doubt
< that that country has made considerable strides in this respect during the last few
-years and it is reflected in the staffs of the Army and Navy authorities and the
industry .employed upon all aviation matters, in fact he would go so far as to say
that it would not have been possible, no matter what money and -effort had
been put into the huge aircraft expansiom in America to accomplish what
has been done in the comparatively short period, had there not been during the
period immediately before the war a large step up in technical education in
American universities. Generally speaking the mission which he led on behalf of
the Ministry of Aircraft Production found that both at Wright Field, the head-
quarters of the Army Air Force, and the Navy Bureau there was a large number
of executive Service personnel who had been in residence for some considerable
period and had taken full university engineering courses, many of them post
graduate courses in aeronautics at Pasadena and-M.L.T. Cambridge, Boston,
d that the number of ‘men so equipped was many times greater than exists in
¢ corresponding position in British Services.  This applied not only to the
10r executives but actually to the most senior men, controlling the design and
oduction sides also.

Turning now to the engineering side of the aircraft industry, the mission found
at the design and engineering forces employed at the chief aircraft and engine
nts was of the order of five times greater than that which is employed in
country. : : ]
hereas he was not suggesting for a moment that they in this country should
:for the staffs and personnel, either in our Government departments or in
.industry, to be on a comparable scale to that which has been set up in
ica, and in fact he would go so far as to suggest there may be some
o Cessary extravagance and duplication with these very large staffs.  Neverthe-
§-1¢ Was convinced that America had built up an organisation for the design
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and development of aircraft and its ancillary equipment which is moyre
trained and specialised than. over here, and more able to deal with the
developments that they all knew were coming in aviation.

Those who had spent most of their lives on the technical side of aviation
had the utmost belief in ‘its future, know that they had only touched the f;
of what is coming after the war. The present war, it seems to him, mus
the same way as regards aviation, as the last war. Then there was a tremendi
effort in regard to development, production of quantities of aireraft along ¢g
ventional lines, but there was no time to think or study for research. When i
war is over and there has been an opportunity to recover from the mental stra
they are, he believed, going to see enormous developments in aircraft, and th
in this Society had got to make sure that their members and technicians had ge
the necessary training, background, staff and research equipment to maintaf
the lead that they had always had in the past. )

It is fortunate for this country and the world at large, that there did exist
England somewhere, about 10 years ago, a few enthusiasts with the drive, visig
and determination to build up that remarkable series of aircraft which are at
present moment being so excellently handled by the Royal Air Force, and takin
such an important part in the war in the air. He believed that no other sug
team, small though it may have been, had existed in the world. .

He suggested that the next family of aircraft which will be produced after-th
war cannot be evolved in the same way as that of the previous vintage. Aircraft
have become so much more complex that they had passed from the state of
artistry to applied science.  There are so many different groups of engineers -
wanted that they must increase the engineering forces and organise more on the
lines of the American industry, and he seriously considered that this is- only - -
possible if they took immediate steps, now, during this present war, to put their -
house in order in regard to technical education and research equipment. .

Broadly speaking, there is no doubt that America has been for some years -
more alive to the necessity of technical education. In the immediate pre-war -
years some 14,000 students graduated annually from engineering schools and
American universities, of which 1o per cent. specialised on aircraft engineering.
In 1942 over 1,400 took aeronautical degrees in U.S.A., whereas there were only
111 in this country, including the Higher National Certificate students. In the
latter part of the last century and the early years of this, some fine centres of
education were built up in this country to deal with technical matters, but in those
days the cost of equipment was minute compared with what is necessary to-day,
and they had fallen behind in this respect of recent years.

American is spending about 15 times as much in university education as over
here, and in California alone, a State where there is a“great deal of aircraft
activity, more is spent on university education than in the whole of this country, .
although the population is only about seven millions. There are about 15 univer-
sities that have a sound aviation course, and some six universities in America
have excellent post graduate courses in aeronautics. - It is because technical
education in aeronautics is on this scale in America that the design sides of their
industry and their Government departments are able to be staffed with such a
large number of technically trained men.

Now because. aeronautical engineering and university education in America
generally is on the scale that he had described, he did not want them to feel that
he was of the opinion that everything is ideal in America in regard to education
and that they were all wrong in this country. As is nearly always the case in
America, when the need and urge for any new movement is realised there are
always many people with money, enthusiasm and drive willing to dash into the
breach, and university and technical education is no exception in- this respect.
Several friends of his in America who have great experience of American technical
education were fully alive to the position. There are certain centres of education
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which have been set up, in which money has been no object and elaborate buildings
and equipment have been installed. Nevertheless there has not been the back-
ground and the right type of training, with the consequence that there has been a
mass produced pupil in which more attention has been given to the number of
attendances than actually to what has been absorbed. However, because these
mistakes have been made, they must not pass over or belittle the tremendous
work that has been done during the last few years in technical education and
especially aeronautical engineering in the universities of America and the work
of such men as Dr. Von Karman, Professor Clarke-Milligan, Dr. Hunsaker, Dr.
Warner, Dr. Lewis, Dr. Taylor and many others who have been responsible with
_great determination for planning and vision in regard to the whole question of the
training of young Americans in the art of science of aeronautical engineering.
These men and their colleagues have been excellently supported by the authorities
and have been given money and equipment on a scale that they had never been
able to envisage in tliis country, and the post graduate courses and the syllabus
covering a wide variety of subjects are of a very high order and something which
they might well study and take advantage of to the full. It will be realised that
when the mission returned to England in March of this year fresh from having
seen the work that is going on in the different American universities and the
training of aeronautical engineers, they were profoundly moved to hear that the
small aeronautical post graduate course at the Imperial College of under a dozen
students was to be disbanded owing to the demands of the Forces.

While realising the shortage of man power in this country, and how much

smaller is the population, nevertheless he submitted that aviation is such a vital

- matter and is going to play such an important part in peace negotiations and for

the post-war years that it is absolutely necessary that they should have a proper

nucleus of trained engineers. He considered it is one of the most sacred duties

_of the oldest Society in aeronautical engineering in the world to do all in their
power to see that this matter is put right forthwith.

He would like to consider for a moment what interest had been taken by the
Society in aeronautical education in the past. The high standards of the different
grades of the Society are known throughout the world, and many members of the
Society give a great deal of their time to the examination, selection and grading

- committee on this important subject. In 1939 a selected number of the Royal
" -Aeronautical Society waited upon.the London University Board and asked that a
faculty of engineering should be created for aeronautics.  This deputation was
.. sympathetically received and it was promised that such a faculty should be set up,
.-and it was hoped the industry would be prepared to absorb about roo men per
i< year and to pay them a reasonable salary after they have taken their degree, in
‘ line with the usual practice in this country with electrical and civil engineers.
The Society felt that they had made a move in the right direction, and all prepara-
ons were going forward to inaugurate the degree as soon as the war is over.

In 1938 the Council of the Royal Aeronautical Society, with the S.B.A.C., con-
dered the question of aeronautical apprentices and certain of their members
aving studied what was going on in the Continent, came to the conclusion that
e necessity for highly trained and specialised apprentices was so important to

estion of the apprenticeship of aircraft mechanics and draughtsmen should
ceive their serious consideration. A joint committee was set up, which sat for
‘number of months and a most excellent syllabus was drawn up and a manual
Produced by this committee, giving its recommendations in regard to the
ning of the youth of this country on aeronautical engineering. Unfortunately,
ecommendations of this committee were turned down by authorities outside
1€ Society, and what was really a fine move towards increasing the practical
illed potential in the aircraft industry was side-tracked. This does not mean
there are not seme excellent engineering apprenticeship schools in the air-

1€ industry, which had just started on its large expansion scheme, that the whole -
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craft industry to-day, but the scale upon which this important question ig .8
with is still somewhat limited and requires re-opening on the basis of the reg
Another question which the Council of the Royal Aeronautical Society -
given thought to is that of the status and training of the engineers in the R
Air Force. A deputation of the Council of the Royal Aeronautical Society w.
upon the Secretary of State for Air early in 1940 and put before him the prop
of their Society in regard to the upgrading of the engineer officer in the R
Air Force. Those who have watched the growth of the Royal Air Force o%e
number of years have felt that the position of the engineer in the R.A.F, is i
strong enough, and this was brought home very much indeed during the rec
visit to America, where the engineering personnel have considerably more author
and prestige than is the case in the Royal Air Force. : :

There is no question that the operational officer in the R.A.F. has greater authg
ity than his opposite number on the engineering side. The Society wants to see th
position of chief engineer of the Royal Air Force set up, so that this man shoy
hold the rank of not less than Air Chief Marshal and should have a seat on th
Air Council and should be able to discuss matters relating to the efficiency of th
Air Force and its technical aspects, with the same authority and prestige as K
colleagues on the operational side. This is not so at the present time, in fact i
some commands there seems to be an inferiority complex in regard to th
engineering personnel, although there is no doubt that they have done the mo
magnificent work under the greatest difficulties.

It is common knowledge amongs$t the younger fellows of the Royal Air Force
that if they specialise in engineering their chances of promotion are not as great:
as in other branches of the Service, and they are taking a step which may not be
popular with their superiors. This is a serious position for this most modern
Service in which technical matters are of such vital importance, and he was afraid ", -
it was somewhat akin to a trait which went through the whole of both the Service.- -
and business side of the country in which the engineer does not receive his full -
recognition because of the belief that an engineering training does not equip a’ -
man suitably to take an executive and administrative ability. This is a state of
affairs which is not tolerated either in America or on the Continent.. )

He considered that it was outside the scope of the Society themselves to attempt
to set up educational facilities, but he did hope that it would leave no
stone unturned to see that adequate steps were taken in educational and research
facilities forthwith, to give the young men who intend to make aviation their
profession, the best opportunity to succeed. He suggeésted that the Society should
ventilate and discuss- this matter to the full, that they should set up a suitable
committee and should produce a report to the suitable authorities of what they
feel ought to be done and that they should pursue this matter more energetically
in the future and continue to discuss and push this subject with the right authori-
ties until they are convinced that they had obtained what was adequate to meet
future needs. He had the utmost faith in the efficiency of the aeronautical
engineering fraternity and he believed that if they were given the right oppor-
tunity as regards trained staff and research equipment, they could continue to
produce the best aircraft in the world.

Professor Sir MeLviLL Jones (Chairman of the Aeronautical Research Com-
mittee) (Fellow) : Naturally all aspects of the subject of education interested him,
because in peace-time his profession was the teaching of aeronautics; but the
aspect in which he was particularly interested at the moment was the training of
students of what might be called post-graduate standard, for the Aeronautical
Research Committee had been asked to advise upon it. The problem of training
the large numbers of technicians required for the lower posts was equally impor-
tant ; but the Committee was considering training for the higher posts in research
and industry and in the Services, though it had not yet drawn up a report. The
views he would express would be his own personal views, and must not be
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regarded as anticipating or prejudicing the report which the Committee would

make. .

Assuming, as it must be assumed, that training of the kind in question must be
provided in this country in the future on a very much larger scale than in the past,
it seemed to him that, broadly speaking, there were two ways of tackling the
problem. One was to effect a great expansion of post-graduate teaching in
several universities; the other was to create some form of central school, not
necessarily to take the place of the teaching in the universities, but to supplement
it. Sir Melvill was strongly in favour of the idea of the central school, for he
would prefer that the universities should continue the teaching of scientific subjects
in their traditional way. So far as he could interpret it, their policy had been
always to give the widest possible teaching to the undergraduate on all relevant
subjects, but to give post-graduate teaching on a rather narrow line, i.e., to do
it through research and on specific researches related to those subjects in which
“the staff happened to be particularly interested and for which the situation and
equipment of the university was suitable. He believed that that was really the

~ way in which a university should work. The alternative of enlarging the staff
and the post-graduate work to give a really comprehensive course gave rise to the
difficulty—apart from the fact that he did not think it was the right thing to do—
that, however few students there were, there would be required quite a number
of individual teachers who could deal with a number of different subjects, and very
good teachers at that. Again, fairly elaborate apparatus was required for the
" teaching of aeronautical technique, and he doubted that it was practicable or
advisable to try to provide either the necessary numbers of teachers or the
apparatus to give comprehensive courses in a great number of universities. He
would like to hear comments on his suggestion to establish a central school
to supplement the work of the universities.

Enlarging upon the suggestion, Sir Melvill said he would like the school to
be situated on an aerodrome, for he considered that all who could learn to fly
should be taught to fly; everybody concerned, provided they were not medically
unfit, should learn the important technique of making observations in flight, for
in future that would become, as indeed it was already, a very important part of
technical aeronautics. .

- Again, he would like to see the school situated near a big research institution,
" so that there would be excellent facilities for lectures. Some lectures would be
.given by the staffs of aeronautical firms, and some would be given by men

“actually engaged in researches connected with the actual subjects on which the
i ‘students were working.  Thus, interest would be very much stimulated. The
. lectures would perhaps be given around the apparatus concerned, so that students
could appreciate the enormous scale of the apparatus required for aeronautical
search.

The school should be prepared to accept as students any who could claim the
cessary qualifications and preliminary training. ~But probably a large number
ould be graduates from . the universities and from the Services. Sir Melvill
ped also that, if such a‘school existed in the country, some of the older men |
ould come back to it from the industry, the Services and the universities for !
fresher courses. They would bring with them a breath of the outside air and
ould also give to other students an idea of what life was really like in ' B
onautics. . ’ R
ir Melvill emphasised again that he hoped the establishment of such a school
Id not be put forward as an excuse for closing down on university post-
uate work, The one central place was. necessary to give the comprehensive i
!lln_g; but there should also be the specialised research, and teaching through i
talised research, in the universities. He would like to see the university ‘
graduate work continuing roughly on present lines, though enlarged. .

hoped that his frequent references 1o research would not give rise to the
\.ht that the central school, if established, should be used only or mainly for
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training future research workers.- Its function would be to raise the stap
technical knowledge, not only in research workers, but in those who
occupy all the higher technical and executive posts in the industry, the S
and even in the universities. Everything possible should be done to ensur
not only those who occupied the technical posts throughout the country’
conversant with technical matters ; he would like to see among Ministers {incl
those who hoped to be Prime Mimsters) air marshals, company directors
a good sprinkling of men who had had the advantage of a really fine tec]
training, for it would be of great value if that condition of affairs coul
brought about. It would be a good thing that a certain proportion of;
students at the school should be those who would later occupy administ
posts.

Sir Freperick Hanprey Pace (Fellow) (Managing Director, Handley P:
Ltd.} : He urged that post-graduate courses should not be concerned “only
the training of research workers or the training of graduates through rese
work ; that rather narrowed down their ideas of education to theoretical wot
not immediately connected with engineering, but connected rather with
technicians’ side of the aircraft world.

Two important aspects of aeronautical work to which more attention mig
well be devoted were engineering production and administration. With rega
to production, Sir Frederick pointed out that new methods were being evo
daily, involving new detail processes and the use of new materials. F
example, the whole technique of pressing out materials to form cowlings and
similar pieces in the make-up of an aeroplane, involving pressing, stamping,
stretching, stressing, and so forth, had behind it a really scientific basis to which
more research should be devoted. On the production side of aircraft they should ’
encourage those who were engineers rather than technicians and who desired to:+
go more deeply into the methods by which articles were. made, and should give
them greater opportunity to take a’post-graduate course. The w1den1ng of educa- -,
tional facilities in that way would involve a good deal more expense and equipment -
than the training of technicians only. A technician was perhaps a person who, by~
his brain alone, without the aid of equipment, could evolve great ideas, express .
them on paper and make great inventions.  From the point of view of the
individual, that was the best thing to do, for it did not cost very much and the
reward was open to be out of all proportion to the initial outlay. But for the
study of engineering production methods, very heavy and expensive equipment
was needed. Nevertheless, that aspect 'must be given due consideration when
reviewing facilities for post- graduate courses.

With regard to the administrative side of engineering, any long programme
needed planning, and the planning needed progressing; the whole thing must go
forward in an orderly and well-balanced sequence. Technicians very often looked
down on such matters, which were commercial, and therefore were regarded as
being on rather a lower scale. The people engaged on that kind of administrative )
work very often came into the industry by the °‘ tradesmen’s entrance.” If we
were really going to do their work properly in this country, more attention must
be given to that aspect of engmeermg A matter which had impressed him in
connection with American research was the administrative ability that was
available and which governed the general outlook of research orgamsqtions ; and
they needed more of it here. Therefore, they should encourage proper training.

As an example of the importance of proper administration in connection with
aviation development, Sir Frederick mentioned the organisation of test flying,

a very expensive matter. Provided it was paid for by a Government, either as
part of the contract or as an all-too-little “‘extra’’ to the contract, well ‘and good!
But when it came to making aircraft for commercial purposes, where ultimately
a passenger would pay a fare no higher than a first-class liner fare, costs were very
important. The initial development charges might include the cost of a very

2
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Qexpensive series of tests; the proper administration of that work, with a view to

-e@ rying out a great deal of testing in the course of a small number of flights,
obviously essential.

igain, in connection with the actual production of the aircraft, the whole

éyles of manufacturing operations had to be -planned, and everything possible

1st be done to cut out heavy drawing office charges. In connection with Such

A\AULt—matters a good deal more thought might be given to the basic system under
which they operated, and they must give attention to research in production
methods and administration.

There were two different kinds of people in this country who needed education
for industry. First, there was the kind of person who, by reason of his' circum-
stances, could not continue his ordinary school education up to the stage at which
it was usual to enter a university ; at an early age he would enter the hard school
of life in the works, where he would learn engineering, for he knew that either
he must learn or he would sink.' That was really the best way in which to learn
all the details. The second kind of individual, more fortunate, remained at school
until he entered a university ; he received a really good education from the point
of view of book learning, with perhaps a minimum of practical work. Probably
he knew that he had a good job awaiting him, whether he worked or not, and
he did not become educated in the same way as the person who had to earn his
living. It was most difficult to ensure that a person who had been educated at an
engineering college or a university would follow that up by a really good education
in the works; and the more money he had, the more difficult it was to educate
him. That was one of the chief problems to be solved; presumably it would be
studied when they had established the research organisation and central college
of which Sir Melvill Jones had spoken, and at which they could teach students
everything they ought to learn. Then they could hope to give technical training
to potential Prime Ministers, air marshals or even’'company directors !

- Sir Rov FeppexN: Sir Frederick would be interested in the M.I.T. Bulletin,
which referred to several courses such as he had outlined.

Professor W. J. Duncan (Fellow) (Wakefield Professor of Aeronautics, Univer-
_sity College, Hull): He expressed his whole-hearted agreement with Sir
Melvill Jones in regard to the establishment of a central post-graduate school.
Discussing the more ordinary university course for aeronautical engineers and
the references made to the avoidance of undue specialisation, he said the idea
that specialisation must be avoided in aeronautical engineering education, and
in engineering education generally, was liable to be carried rather too far. His
view was that there must be a certain element of specialisation in all engineering
- education ; otherwise it became merely training ‘‘ in a vacuum.”’ His ideal for !
‘the-educating of the ordinary aeronautical engineer was to provide first a good
basic training in all the subjects normally included in the ordinary liberal educa- \
</ tion, and then a training in general science and mathematics and, more especially, :
- In mechanics.  But the whole professional education should have a definite bias {
towards the student’s life work; and that did not necessarily imply undue '
. Specialisation or narrowness. Indeed, if a man were well trained in aeronautical b
=¢ngineering he should be very capable in almost any branch of engineering, except 1
+perhaps in the very highly specialised branches,; such as electrical engineering.

v Su}_)porting the Chairman’s reference to the need for the study of English, and
pecially the writing of English, Professor Duncan said that one of the most
outstanding defects in the yourg men from the schools and universities was that
th?)f were very poor writers of reports, taking them by and large. In research
nstitutions ‘and the like they acquired in the course of time a certain amount
of ability and facility in that direction ; but when they first joined those institutions
€y were, on the average, deplorably bad. '
Qutlmmg briefly a scheme of education for -aeronautical engineers which had
0 operating at University College, Hull, for the past nine years, Professor
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Duncan said that in many respects it fitted in with modern ideas. Upnde
scheme, young men left school at about the age of 17 years and entered
aeronautical industry as apprentices. They spent two years in the works ; an,
course, in a good firm they would gain experience in a number of departm
and would learn many things. During that period of shop training they hadg8
attend evening classes at a technical college; and at the end of it they w
expected to pass the National Certificate examination in mechanical engineeri
(Incidentally, Professor Duncan expressed the hope that aftér the war the i}
work associated with the works training would not have to. be done in i
evenings, for he considered that to be a vicious system.) Assuming a student hi
passed the necessary entrance examination, he would spend the next two y

at college on an academic course which carried him forward .through the .usis
engineering subjects and a certain number of specialised aeronautical subjectd
At the end of that period of two years he would sit for an examination ; if he ‘wej
successful in that examination he was entitled to receive the diploma of ti
college, provided that he completed satisfactorily another nine months of practic:
work. That final period of nine months was spent normally in the drawing officd
stress office or the wind tunnel or aerodynamics department of the firm concerned

Without wishing to boost his own wares, Professor Duncan commended tha
type of training as being sound and not unduly specialised for the average enginee
and technician who proposed to enter the aeronautical industry.

Mr. C. C. Ferouson (Fairey Aviation Company, Ltd.}): He emphasised th
importance of proper training for those who were to carry out the manufacturin
processes, and sdid that if the industry were to hold its proper place after the war
it must not only attract the people who were to occupy the highest positions,~"
but also a large number of boys who were leaving school and who would ultimately™,
lead the rank and file in the workshops. Therefore, whatever educational scheme -
was evolved, it must definitely cater for all classes of workers. Looking at the -
matter from that point of view, .he felt that the Society, in conjunction with the *
industry, must take a greater interest, not only in boys of school-leaving age, but
also in the younger boys who were still .at school. In London there were the  _
primary schools, the central schools, the technical schools and the secondary
schools; owing to three ‘f creamings "’ for the three previous schools having ™
occurred the primary schools were regarded as providing a low grade of labour.
Nevertheless, industry must employ such labour, for many minor processes and
routine operations. In the air craft and general engineering industries there were
varied tasks which demanded the employment of all type of workers, from the
products of the primary schools.to those of the universities. Throughout many
years education schemes had been established by the City and Guilds of London
Institutes, the university authorities, and so on, in the majority of cases with the
guidance of committees whose members represented employers and professional
institutions. Was it not possible to build up, from a study of a large number of
such schemes, a scheme which would meet the requirements of the aircraft
industry? Having been connected with the aircraft industry and with other
branches of engineering for more than 20 years, he felt that it was impossible
for the aircraft industry to be divorced from general engineering ; the elementary
training must be practically the same, the machine tools used were almost identical,
the bench operations and the control of labour were almost identical in any branch
of engineering industry. If the aircraft industry were to attempt to divorce itself
from general engineering it would invite serious adverse criticism, and it would
possibly lose a large number of its potential craftsmen and technicians, who
would wish to be trained for a wide field rather than a narrow one. Such aspects
of the problem should be taken into consideration. *

Emphasising that it was absolutely essential that those engaged on production
engineering in the industry must be trained along scientific lines, Mr. Ferguson
said that they must be capablée of putting into rapid operation the modifications
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that had to be made from time to time. The men who must take charge of the
workshops must also know how to handle the workpeople; they must be trained
on managerial lines.

Mr. W. E. W. Perter (4ssociate Fellow) {Westland Aircraft Co.) : In discuss-
ing the demand for and the supply of engineers and technicians in the industry,
he divided them into three groups. The first group comprised the skilled
mechanics, and they constituted the greatest number. The second group com-
prised the assistant designers, the section-leader type of engineer and his opposite
number in the factory, the planning engineer, the progress engineers and those
capable of dealing with workpeople on the administrative level. The third group

" was quite a small one, comprising the leaders in the technical and manufacturing
departments, who might be recruited directly from the universifies or might rise
from the ranks of the first and second groups. The arrangements existing before
the war, in the capable hands of such men as Professor Sir Melvill Jones and
Professor Duncan (if those arrangements were adequately expanded) would meet
the needs of the third group, bearing in mind also that there should be opportunities
for promotion from the other groups.

Expressing particular concern with regard to the second group (the assistant

| designers, planning engineers, etc.), Mr. Petter said that the industry’s efforts
were being held back by the desperate shortage of such men. That state of affairs
had arisen from the method of training adopted in the past, and from a lack of
recognition of the immensely important work which people on that level were
doing. ,

The Westland Company, he continued, had instituted in 1936, when it had
become financially possible, a three-grade apprentice scheme. ¥For the apprentice
section which especially envisaged training for duties coming within the second of
the above groups the Cempany insisted on the qualification of matriculation or
school certificate standard. He was quite sure that the minimum general educa-

- tion standard was necessary for those who were to be trained specifically for
. duties corresponding to the second group, or higher. The recruitment of 300
. such people per annum would call for a vastly expanded intake into the industry.
--However, the system used at Westlands had been found to work, so far as it went.
" Boys who entered at 18 years of age, with matriculation or school certificate
~standard, were given a three-years’ course in the shops, and also attended evening
--classes. He felt that after the war there should be part-time day training classes.
~ = Group-Captain G. W. WirriamsoN (Fellow) : In considering the apprenticeship
. ..-problem in relation to the aircraft industry it was necessary to bear in mind the
.-serious situation which had arisen in industry generally at the close of the.last
ar. Engineering concerns of all types were unaware of the kind of work which
ould fall to them at the end of the war, the contracts they would obtain and the
umbers of men available ; most of the great firms had declined- to take apprentices
merely because they had no idea what their future would be. - That sort of condi-
on would arise again, particularly in the aircraft industry. It would be necessary”
0 obtain guidance also as to the kinds of orders which would be placed, not only
irough the Air Ministry and M.A.P., but from other sources; and whether
ﬁ’k;)ose orders would constitute a sufficient guarantee of security of tenure
-any young man who elected to take up an apprenticeship with some great
» OF a guarantee that a firm could take apprentices up to a certain number
h a reasonable likelihood of being able to employ them regularly and at
sonable salaries. In his view it was for the Government to make investigations
th regard to the numbers of apprentices that could be taken on by the industry
their distribution amongst the factories. '
hether one considered training for research or design or the training of the
k and file, some method of selection was necessary. The National Institute of
Ustrial Psychology had had long experience of the selection of personnel for
Ustries, though it was perhaps unfortunate that efforts had been applied mostly
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to the determination of the standard of intelligence of the persons concefd
instead of proving whether or not they possessed reasonable facility of applic{ 8
However, if a person had intelligence without application his enthusiasm’
wane if the path proved long and difficult. It was really necessary to develd
method of selection which would show whether or not the individual youngs
were likely to prove worthy of training for managerial positions, production s
or other spheres. There were already in being in this country one or two Systéy
of selecting and training apprentices, such as those applied by Imperial Chery
Industries, Ltd., and the Metropolitan-Vickers organisation. He had been
that the practice of I.C.I. before the war was to select possible future employ,
during the second year of their training at a college, and theréafter to main
a close liaison with the selected youngsters. At the end of their third year, if
post-graduate work were intended, I.C.I. would, at its own expense, send.
selected youngsters to work for some other firm for two years, and at the -
of that period it would give them the choice of staying where they were or
joining the I.C.I. organisation. That-was a gesture which indicated the broa
mindedness of that great firm. ‘
. Discussing the training of engineer officers in the Services, Group-Capta
Williamson recalled that, 16 or 17 years ago, it was his task, in conjunction wi
others, to build up an R.A.F. school for engineer officers. They had taken advice
from the United States, for at White Field there was a comparable administration
in full working order, producing engineers of very high quality, capable of
research and development. That organisation had received only 12 engineer officers
per annum, and for their training there were 64 instructors, whereas in the
engineering school established in this country there were 60 officers and 10 instru
tors, most of the latter being very poorly paid. At about that time the Air}
Ministry had issued an Order guarantéeing the position of the officers selected for -,
engineering and development work; it had made certain promises in regard to.
accelerated promotion, not all of which were kept. Indeed, it was a common belief .
amongst young would-be engineer officers that it was detrimental to their =~ .
careers to transfer to an engineering branch of the Service. Some years ago the -
Institution of Mechanical Engineers, the Royal Aeronautical Society and another
body had approached the Admiralty to secure for engineer officers in the Navy and
R.A.F. an improvement of status and a reasonable rate of promotion, akin to that
of their more fortunate colleagues on the deck and in the administrative and
operational spheres of the R.A.F. But it was doubtful whether the great Institu-
tions could offer advice to a fighting Service in time of war. It was strange that
automatically, when a man had trained as an engineer, he was regarded as being
incapable of administration or command.

Finally, Group-Captain Williamson said he had been fortunate in having served
under Sir Hugh Dowding, perhaps the greatest Air Member for Supply and
Research, and the only one who had seen all his dreams come true; Sir Hugh
had given him a testimonial to the effect that: ‘‘ This officer is a highly qualified
engineer, a fact which has been a hindrance rather than a help to him throughout,
the whole of his service.”’ : ’

Mr. R. HADEKREL (Associate Fellow): He suggested that to try to evolve a
scheme of training, the object of which was to produce a good engineer, was to
over-rate altogether the possibilities of training. In his view, only experience
could make a good engineer ; therefore, the object of training should be to produce
the graduate who would become, with good experience, as good an engineer as
possible as quickly as possible. The way in which to achieve that object was to
enable the student to learn at a university, or at whatever form of institution was
selected, those things which it was most difficult for him to learn later when
actually engaged at his job; and which it was difficult to learn from a text book.

Hence, it seemed to him that the present technique of the universities was funda-
mentally right and should be encouraged and continued ; it was also right that the
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i I3 ﬁ r staffs of the universities should consist of eminent authorities with often a

ol & o_r,é’ scientific than engineering bent. But if the present system of teaching at
~thi finiversities continued, it could be supplemented very usefully by calling upon
HuLiisdustry and the Government Departments to provide men to give lectures in
addition to the lectures given by the university staffs. They would be men who
had played their part in the engineering profession, and they would give the
student another kind of teaching which would make him feel, when he came up,
‘that he was not looked down upon as merely a young scientist, but that he was
really in the swim and was directly in touch with the latest developments—and
developments were rapid in aeronautics.

On the question of status, he said that whereas on the Continent the title
- ““ engineer *’ implied a status similar to that of the doctor or the lawyer, in this
country one could not help feeling that it was still ‘‘ not quite the thing  to be
an engineer. A fundamental difficulty, which one would like to see eradicated,
was the definition of the word ‘‘ engineer '’ in the English language; it meant
anything from a mechanic to a Director of Research. The problem should not be
tackled piecemeal; probably it could best be tackled by the creation of a Council
of Engineering Institutions, working in some respects on lines parallel with those
of the General Medical Council. .

Mr. A. E. Parvacort: He urged that education should not be based on current
practice. 1t should always be conducted with a view to future developments, and
the students should have a full appreciation of the engineering problems awaiting
solution, for it was only by the evolution of new designs, which could be dealt
with on mass production lines, that this country had any chance of meeting com-

. petition from overseas. After alleging that progressive people in the Air Ministry
had been discouraged, he said that many opportunities had been lost by engineers,
and urged that, to enable this country to hold its own, it was essential to
encourage and foster the leaders of development.

Mr. T. R. Taomas (Secretary, Air Registration Board) (Associate Fellow) : He
urged that the Society, in considering training proposals, should give thought to
the possible general position -of the aeronautical industry after the war. He
could not conceive that it would be able 'to support then anything like the number
of technicians, of the grades under discussion, that it employed in war-time;
therefore, .although the schemes suggested seemed perfectly sound, they must be
" necessarily on a very small scale. Advanced post graduate training, referred to
by Sir Roy Fedden, would also necessarily be on a small scale. It was not
suggested, of course, that technical education in fairly large measure was not
. desirable. But he had always felt that the great weakness of the universities
was that the people they turned out with degrees had the idea fixed in their
heads that they did not belong to practical engineeting, but must earn their living
in the drawing office or in the stress office. That idea was entirely wrong. He
"-would like to see every man of the type called for by Sir Frederick Handley Page,
v such as the production engineers, the men who would occupy administrative posts 3
., In the works, and so on, holding a degree, for if a man were to carry out his J
’ _duties efficiently in any of those capacities he must have a very good general "

‘knowledge of aeronautical engineering such as could be obtained only at a
<untversity.

. Mr. Thomas’s excuse for taking part in the discussion was his interest in the -
: ._*’edl{cation of a very large body of engineers, i.e., the men responsible for the
Malntenance of the airworthiness of civil aircraft. During the past zo years, he
._-k_’,s.al‘d, at least 5,000 of those men had been licensed by the Air Ministry. Those
. ‘Th‘?e_nces_had been issued during the past five years on the recommendation of the
Air Registration Board, and he was glad to say that the Board was doing its
5t 10 raise the standard of those men. Those men fulfilled a very important
1ction in ensuring the successful operation of the aircraft which were designed .
Yemembers of the Royal Aeronautical Society, and they deserved a little more
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‘At the some time, gratitude was due to schools of the type of the De Hayi]

recognition perhaps from the education point of view than they had enjoyed s

Aircraft School, which had been responsible for the training, not only of
men, but also of the type of men of whom Sir Frederick Handley Pag
spoken. It was important that any scheme or proposed scheme for the educa!
of aircraft engineers should embrace the education of the lower grades. =

Tue CuairmMan: He would like to recall that in his opening remarks he
made the point which Mr. Thomas had made. In defence of the Council of
Society it was right to say that it had taken a great interest in the gro
engineers, and was satisfied that the standard of certification of those men wa
very good hands.

Sir Linpsay EVERARD (Companion) : In commenting on a remark that had be
made to the effect that aeronautics was regarded as the Cinderella of industry,:
said it was necessary to eradicate that sort of idea. He favoured making a clé
sweep after the war and setting up an aeronautical university, with the help §
those who had assisted so much in the existing universities. He held a Cambrid
University Degree; but if he tried to get a job in the engineering industry, or a
a pilot, it would not help him very much—or it would not help his employers v
much 1f they appointed him! If, however, he took a degree at an aeronautica
college, his employers would know that he was qualified in -at least one of th
sciences of aeronautics. The attitude of the public towards aeronautical scienc
would change if there were established a large university for the training o
scientists 'and engineers who were to work on the ground as well as in the dir
and the training’ of pilots up to a certain stage; there should be also a larg E
national laboratory for research, so that the whole organisation would be concen-
trated in one centre. It might be called, for example, ‘ The Air Training Centre ., -
of Great Britain.”” Everybody who had studied there would be recognised as an "
expert in one or other aspect of the science of aeronautics, and the public would
have the confidence it ought to have in the industry as civil aviation progressed
in the way it should do. -

In supporting that proposition Sir Lindsay was emboldened by the success of-
the well-known engineering college at Loughborough, which was set up at the end "'

‘of the last war. It was an extremly good engineering college, attended by

students from all over the British Empire, and there was no other in England that
was conducted in.the same way. If that college could have been established
after the last war, surely there must be many places which would be suitable for
the establishment of an aeronautical university after this war, bearing in mind
the enormous numbers of buildings of various kinds which had been erected by
the Ministries.

Wing-Commander T. R. Cave-Browng-Cave (Fellow) (Professor of Engineer-
ing, University College, Southampton): It was probably agreed that for the
higher stages there must be specialisation.  Also, for the National Certificate
stage, where training was to be taken by men who could devote only a compar-
atively small proportion of their time to them, even up to 50 per cent., there must ~
be specialisation, for they were trying to learn as much of certain very difficult
technical processes as they could in a limited time. But for the university graduate
he hoped that specialisation would be deferred as long as possible. A man should
take a general degree course in engineering, at any rate up to the pass degree
stage. If he were going to specialise in aeronautical or civil or electrical engineer-
ing he should do so after that stage. The general trend of opinion seemed to be
in that direction almost universally. :

It would be interesting to know. what the industry and the profession as a whole
thought of that. If a man had devoted, say, three years to a university education,
would he be of greatest value if he had a good deal of detailed knowledge of
aeronautical subjects, or if he had a good knowledge of the fundamental principles
of engineering, as distinct from current practice in aeronautics? Wing-
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Commander Cave felt that a wide knowledge ol gcneral principles was by far the
more valuable attainment. Industry as a whole, and aeronautics in particular,
were advancing $o rapidly in so many unexpected directions that the only way in
which to make a man capable of dealing with those developments was to give
him some knowledge of the fundamental principles of quite a wide range of
engineering subjects.

The importance of teaching people to express themselves concisely and clearly
was by no means adequately realised. The inability of many people so to express
themselves was reflected in reports, and certainly in the Press; it was most im-
portant that people should be able to express clearly, both verbally and in writing,
their thoughts on any subject. Certainly it had been his experience, and probably
it was the experience of many-others, that it was far more difficult to persuade
one’s seniors that what one wanted to do was right than to find out what was the
right thing to do. To a certain extent it might be the fault of the seniors; but
to a very large extent it was due to the fact that the people best qualified to deter-
mine the right thing to do had habitually neglected to develop the ability to express
it clearly.

(Contributed.)—In addition to the observations which he made at the meeting
on 25th June, 1943, he would like to submit :(—

That the three general grades provided by -

1. Apprenticeship with Higher National Certificates and extensions.
2. Degree or Associate Fellowship with less practical experience.
3. Post Graduate work with experience of scientific testing and research,

should not be looked upon as having different fundamental merit or status,
_provided each is developed to the full with continued study over equal periods.
They call for differing qualities, but all are important. The pay which they
will command will ultimately depend on their value and the supply. It is
important that the Society and the Industry should take equal care of the practical
and the theoretical part of each of the three groups of qualifications.

The degree or other intermediate standards of technical education should not
be made primarily suitable as a means of sorting out and preparing those who
are going on to higher -degrees. Each stage should be primarily suitable for

- those, the great majority, who will finish at that stage.  The brilliant few who
.- are going on need much less consideration than do the many who are finishing at
_that stage. _ '
=« The mathematics introduced at each stagc should be no more difficult than is
_.absolutely ‘necessary for that stage. It is mathematics which frightens ‘and then :
~ L Stops many students who could learn and use somewhat higher work if it were \
:.not made so dependent upon mathematics. The mathematics taught should be
imited to those processes which the student will later be able to remember and

e with real confidence. In most real problems the assumptions and the inter- ;
Dretation of the result are more vital than the intervening mathematics which can !
more easily done or checked by someonc with less real engineering knowledge
d judgment.
The degree should be as wide and unspecialised as possible. It should cover

fundamental principles, as distinct from the current practice, of many subjects,
-that the graduate can later use them with confidence in other applications. |
Aeronautics advances so rapidly in such unexpected directions that an organism
h necessarily moves with the majestic deliberation of a degree syllabus cannot
Pe to do more than cover basic principles. But if the degree is confined to. a
nple treatment of really essential basic principles it can cover a very wide
e of the subjects which may be involved in later developments.
he transcending object of engineering education must be to make the
Ineer able and lastingly keen to go on educating himself without the coercion -
-artificial assistance he has had in gradually decreasing measure ‘‘ when he
very young.”” And this should apply to the practical man and the executive
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as much as to the designer ‘or research worker. It is in stimulating and Kgh
this later education that the Society and its branches does (in peace time 3
rate) do such a valuable job.. -

Squadron-Leader D. HiLTON GRuNDY (dssociate Fellow) : Speaking. §
Engineer Officer, he said he had spent three years at Halton, and considered
without wartime restrictions the aeronautical training provided there was as
as could be obtained at any other establishment covering the same syll
When he left Halton, however, his hopes of developing the knowledge alr
gaihed were dashed to the ground because of the attitude prevailing at that ¢
that attitude, however, which favoured the manual rather than the theoretical,
dying out with the age of bracing wires and struts. He would like to see Haf}
considered to be a primary technical training establishmnt in the Royal Air Fo
with the addition of a post-graduate course in aeronautical engineering.

In peace-time a certain number of apprentices on leaving Halton were selec
for commissions in the G.D. branch on the merits of their technical know!
and training. On this basis, therefore, this qualification should be, sufficiéiiy
to merit the award of a number of technical cadetships, so that these cadets coulf
continue their studies at an aeronautical engineering university, becoming re;
useful Engineer Officers at a stage in their lives early enough to give the]
adequate opportunity for advancement. In short, a career would be open
them at the beginning of their Service life instead of in the closing stages, whic
is the present position for any ex-apprentice who is commissioned when he hag
gained senior N.C.O. or warrant rank.

Some Engineer Officers who entered the Royal Air Force since the outbreak
war may have felt that they could have done better, for although their engineerin
knowledge was extensive they had to concentrate their efforts on routine mai
tenance and inspection and other elementary work. - Recent developments,
however, indicate that there will be greater scope for the application of - their
ability in organisation and planning and of their knowledge of theory. *

Finally, he agreed that all Engineer Officers should be able to fly. All who
entered the Royal Air Force during peace-time conditions were submitted to a
fairly rigorous medical examination, which should be sufficient at least to enable
them to take elementary flying training, which would be a great asset to any ' -
engineer.

Mr. F. G. MiLes (Fellow) : In emphasising the needs of the country and of the
aeronautical industry for technicians, he said that the industry was comparatively
new, it was free-minded and was ready to try experiments, and it should take a
lead in formulating proper schemes of education. People with creative minds were
needed ; they must be given a really wide background of knowledge in order to be
able to develop their creative abilities and to be able to appreciate fully the purpose
of any task on which they were engaged. Welcoming and supporting the pro-
posal to establish an aeronautical university, he urged that it should be called a
‘“ university,”’ for that title would indicate that it was not intended to provide a :
narrow specialised training, but a broad training forming a real basis for future i
activities in any branches of the industry. The maintenance of close contact
between learning and research was also most important, for people learned best
when in action, when they were able to see ideas brought to fruition under their
own eyes and hands.

ToE CHairmaN: It would be of great advantage to resume the discussion at a
later date; in the meantime the proposals and remarks which had been made could
be studied, so that still more constructive ideas could be put forward. When the
discussion was resumed there should be a very definite attempt to rationalise ideas *
and to put forward further definite suggestions likely to be useful to those whose
business it would be to prepare schemes for the consideration, he hoped, of His
Majesty's Government. :
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Squadron-Leader J. H. Happon (Fellow) (Education Officer) “(contributed) :
[t seems to me necessary that students should be trained by mien with. practical
experience in aeronautics and not, as is so often now the case, by lecturers who
have only read up the subjects, have no background and do not know what will be
required of their students in industry.

One sees advertisements for lecturers in aeronautics offering a salary up to £480
for graduates with over 15 years’ teaching and industrial experience. Except in
times of slump no suitable man can be obtained for so meagre a salary. Unless
educational authorities are prepared to offer much more than the Burnham scale,
aeronautical students will be trained by inexperienced teachers, or by those who are
failures in industry. The lectures of such instructors are uninspired and often full
of errors, but they are allowed to work havoc undisturbed because the principals,
under whom they work, are even more ignorant of aeronautics. .

T. G. Joun, Managing Director, Alvis, Ltd. (Fellow) (contributed): In many
ways these problems of education and training and the results derived therefrom
are common to all branches of modern engineering, but as aeronautical engineer-
ing is perhaps the most modern industry of all, their importance is relatively
greater therein. '

He thought many people similarly placed to himself will agrec that such
engineering education up to now leaves a lot to be desired. After all is said and
done, the object of this education is to produce results in having available for use
men who will have the necessary mathematical, scientific, mechanical, and practical
knowledge at their disposal, but more important still, have the individual per-
sonality, the initiative and courage to make them self-reliant, progressive leaders

. of men, and in time, after gaining adequate experience, to make them pillars of
" futuré British aeronautical engineering industry. '
Why is it that, although there are notable exceptions, yet in so many cases
" to-day these qualities are so lamentably absent? He thought the trouble could
be placed under three headings:—

(a) Insufficient attention is given to selecting the right people to be
educated or trained.
(h) Insufficient care is taken in selecting the people who do the teaching .
and training.
(¢) Managements are.often badly organised for bringing the best out of
: the people they receive from the teaching and training centres.
In regard to (@) it must be remembered that the paths of education have been
" made vastly, easier when compared with those pertaining until quite recently. -
“Many of the great names in modern engineering industry had very poor facilities v
for learning ; scholarships were rare, and the training frequently consisted mostly P
of ““ cramming *’ for the purpose of passing stereotyped examinations laid down by P
.the Board of Education or similar bodies, who knew little of the practical needs ' ‘
of industry. For instance, when hc at one time sat for a Whitworth Engineering
Scholarship (of which only four were awarded each year), the award was made
'on the aggregate number of marks gained from taking an almost unlimited number
‘of examinations on papers set by the Board of Education on all sorts of subjects,
uch as pure and applied mathematics, geometry theoretical and applied, chemistry
organic, inorganic, and practical), physics, even including free-hand drawing,
nd so on, the choice and number of subjects being left to the candidate. Subse-
uent training was continued on more or less the same lines, and eventually when
he pupil emerged he had about twice ag much knowledge of many subjects as what
e really needed in after-life, and not nearly enough of things that really
Mattered. He often could do much calculus, and yet be shaky on first principles
)t calculations. ' ; .
Developments of character, initiative, and of all the other most desirable
ributes were ignored entirely. It is no wonder that there were so many
lures in after-life of people so ill-trained, and it is a fact that many of the
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people who succeeded in the engineering professions were ‘largely self—edﬁc
and self-trained. Such men might not, of course, succeed in the era in w§
they now live and in the conditions which are likely to face them in-%
future. Anyhow, such handicaps did tend to give the young engineer of t 55
days some considerable degree of self-reliance, which did so much to make
successful.

The selection of the people entrusted to teach engineering sub]eets is of  very
great importance. In the days of which he spoke anybody could decide that e
. would become a teacher of engineering subjects, and if he passed the necessat
examinations there was not much to prevent him obtaining his desire, but he w:
sure that not more than a third of these people should ever have been allowed &8
take up such a responsible task. Many so-called teachers, well decorated wit
scholastic degrees, simply cannot teach at all—their personalmes are all wrong
Comparatively few are endowed with the genius to imbue an engineering pupil;
with the necessary interest in a subject, and with the longmg to become a brillian
-success in his future vocation, and he-thought the position was not very differe
to-day. In other words, selection of the right sort of teacher is of paramount’
importance to achieve the desired result.

As regards the faults of managements in not'making the best use of the human’
‘material sent them from the universities, colleges, and technical schools, it so
often happens that the heads of departments are themselves too busy and engrossed’
in their work to give proper atlention to it, particularly in times like the present,
and too often those to whom they depute this responsible task are themselves of
the wrong temperament or have the wrong training to make them fully sultable :
for doing this.

He had thought over and over again when inierviewing ambitious pupils or young *
engineers—sometimes very hard working—sometimes full of ambition—what -a
tragedy it was that a little advice given in the right way, at the right time, and -
by the right person, would have made such a vast difference to their- future
careers, and yet they did not receive it. It would have been beneficial both from
the point of view of their own interests and of the industry.

Apart from all the foregoing is the need of broadening the education and
training of the young aeronautical pupil or engineer. Too often one finds that,
say a draughtsman or a designer, knows so little about the other parts of a modern
engineering organisation such as .those relating to the practical operations or
matters of costing and so on, and worse still has no desire to learn anything
about it all.

Whether such deficiency of eduumon can be made good at the teaching centre
he did not know—probably it should be a joint 1c<p01151b111t) ol both the teaching
centres and of the works.

In conclusion he would like to emphasise that too often people talked from the
quantitative rather than from the qualitative aspects of this problem of education,
and by largely increasing educational facilities alone they could not be sure of
getting what the aeronautical industry needs. A well-trained man is often worth
half a dozen badly trained ones.

C. H. Roserrs (Principal, Chelsea College of Aeronautical Engineers)
(contributed) : The problem of training the personnel for post-war commercial
aviation is obviously a complex and difficult one but it is the first, and one of
the most important, steps to be taken if the British Empirc is to hold its own in
aircraft and engine manufacturing and air transportation. ‘

The subject goes much further than supplying the aircraft industry with a
greater number of research and design technicians. Surely the object should be:

(a) To attract the best type of men for ALL branches of the industry and

(b) To train them to the highest standard possible for the work for which
they are most suitable, whether it be technical, practical, administra-
tative, etc.




e ————EERSE

THE EDUCATION AND TRAINING OF ARRONAUTICAL ENGINEERS. 338

It is so obviously of the utmost importance that Britain should hold her own in
air transport and with British-built machines, that it should have the pick of the
engineering brains of the country to carry it out.

During the last twelve years he had had considerable experience in the training
or aeronautical engineers and, in his opinion, the following fundamental principles
should be adopted in any training scheme if it is to provide the material which
the industry needs.

Every applicant for entry to aviation, selected for his educational standards
or on his headmaster’s reports, should be required to undergo a probationary
period of training under a curriculum designed to test his suitability for that
branch of aeronautical work for which he shows a preference.

This probationary period would include both practical work and theoretical
studies and only those who show proof of ability and suitability for the industry
would be accepted for further training.

Records would be kept of character, mechanical aptitude and practical ability
and they would form the nucleus of the trainee’s record through the whole of his
; early career and would enable the industry to guide him into the most suitable
branch.

' The training which would follow the probationary period—whether it be by
means of progress through a manufacturing works, by technical school education
or university—should follow a curriculum which is approved by the industry
and, at some suitable time in the training period, include an opportunity of

) ‘gaining a comprehensive experience of various types of engine and aircraft, a

- . knowledge of all branches of aeronautics, together with a grounding in commer-

cial and other subjects, including English and a foreign language, which would
be of specific value to all who are likely to rise to executive or administrative
positions. '

This specialised training would be of an essentially practical nature, combined
with the complementary theoretical instruction and would cover a .wide variety of
. work on different types of engines, aircraft and instruments—both British and
foreign—and in other general workshops to enable the student to acquire a
breadth of practical experiencé apart from the individual productions of the works .
-+ or operating company with whom he is training, '
The period set for this section of the students’ education should be of varying
length according to the branch of the industry he is entering and the extent of
the educational facilities available to him there.

It thus provides a corollary of practical experience for the university graduate,
- enables the advanced engineering student from the technical school to gain a
.. - specific aeronautical training in addition to his general engineering curriculum and
"+ offers the trade apprentice an opportunity of upgrading. It also provides a
-, specific training for the specialised work of the air transport companiés and a

“broad technical knowledge of his work for the future executive or administrative
man. '

|
i
|
b
b

This training should be available to the industry in one or more convenient
centres and an Education Committee, representative of the industry, should be
formed to lay down the requirements and syllabus of training and to follow the
tudents’ progress. Existing schools of practical aeronautical engineering,
Loughborough College, the College of Aeronautical Engineering at Chelsea, the
De Havilland Technical School, etc., could undertake the work of the training
entres. -
.~ The value to the industry of these practical training centres can be tabulated,
goughly in ‘the following, and by means of the attached chart:— '
1. It enables all aspirants to the industry to pass through a selective
course of practical and theoretical work and be accepted or rejected
on its results. ’ ’ ‘
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2. It provides a thorough practical training in ALL the essentials neces-
sary together with a fundimental, theoretical training.

The Education Committee can gain a’ first-hand knowledge of each
student and advise him as to his suitability for any particular branch.

[o8)

4. It provides training in thosc subjects which may not be usually avail-
able in manufacturing firms.

5. It provides training in specialised acronautical subjects to the hoy
from the technical school.

6. It offers the university graduate the opportunity to gain practical aero-

nautical engineering experience. :

It includes training in administration for air transportation.

It provides a suitable up-grading training for trade apprentices.

It can select and coach suitable students for entrance to the universities
for advanced studies in aeronautics and coaching for the R.Ae.S.
Fellowship examinations. - ,

10. It enables manufacturers and air transport companies to select suitable

students for final training with them.

11. It provides a pool of trained men from which the Industry can draw
according to its requirements and acts as a clearing house for
personnel.

12. It enables entrance to the industry to be controlled according to the
demand. '

. -&‘ .
O o~

For this system to be a success it would need the co-operation of the Govern-

ment, the manufacturers, air transport, universitics, technical and other training

. colleges, secondary and public schools and, for those who cannot afford training
fees, entrance should be available by means of scholarships, training grants, and
reduced training fees.

He had only touched on the problem very briefly but the system had been
followed by. the College of Aeronautical Engineering since its inception and a
similar system, adapted to an extent compatable with the requirements of ‘the

. industry of the future, should show similarly good results. As examples, the

system he had advocated and pit into operation had filled such widely different
posts as works manager to one of the largest air line companies, assistant chief
designer, chief planning engineer, Senior Technical Officer, M.A.P., Chief Inspec-
tor, A.L.D., transatlantic pilot, technical officers in R.A.F. and F.A.A., and
_~—draughtsmen.
= 0. 8. Siwnatr (late Professor of Aeronautical Science, R.A.F. College, Cran-
_well, Associate Fellow) .(contributed) : The accompanying diagram gives the out-
line of a scheme for the education and training of aeronautical engineers built
round a central College of Aeronautical Science under the direct control of the
-Lord Privy Seal aided by a committee of representatives of the Royal Air Force,
Admiralty, Board of Education, Civil Air Transport, R.A.E. N.P.L., Airframe
-and Engine Manufacturers and the R.Ae. Society.

It will be staffed by the most eminent professors of science, engineering and
mathematics who are devoting their whole attention to the science of aeronautics
nd its applications. -

The college must be the focus of all the latest aeronautical knowledge and the
entre of ultimate appeal for information on all matters pertaining to the science
of flying in all its branches.

The college will receive much of its information by maintaining a close touch
vith the R.A.E., N.P.L., Airframe and Engine Builders, and lectures by members
‘ Of’the staffs of these institutions will be an integral part of the curriculum.

The usual channels of admittance to the college will be through the universities,
AF, Engineering School, technical colleges, etc., and the standard.of knowledge
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will be high but opportunity for study and research must be given to men of
ideas and specialised knowledge even though they cannot attain the standard
required for admission in their general knowledge.

Attendance at the college will be the aim of all serious students of aeronautics,
but owing to the secret nature of much of the information collected there it must
be reserved for the British. ‘

Until the various colleges and universities have established purely aeronautical
courses of study the basic training of students will be engineering and the
curriculum of the college will be designed to apply this knowledge to the intensive
study of aeronautics. As time goes on the syllabus will require modification in the
light of the growing knowledge of the subject already possessed by the students
seeking entry.

In view of the transient nature of the syllabus it is difficult to lay down a
definite course except to say that it will include aerodynamics, theory and design
of aeroplane structures, theory and design of engines for aircraft, and mathe-
matics, with the accompanying laboratory and drawing office work. Besides the
purely aeronautical side there will be separate schools for the study of the higher
branches of wireless telegraphy and telephony, navigation and armament for the

" benefit of the Admiralty, Royal Air Force and civil aviation, and fed by selected
students from R.A.T. and civil aviation schools of the same nature.

In the chart the arrows indicate the educational progress of possible entrants
to the college, while the double arrows signify the passage of information fo and
from the college.

4 F. Horrpay (4ssociate Fellow) (contributed) : The following remarks apply to
i ‘the recruitment, selection and training of apprentices in industry and to the co-
operation necessary between education and industry.
(1) Recruitment.

The potentialities of industrial training schemes for pupil type apprentices are

limited and will remain so while the headmasters of public and secondary schools

. continue their present policy of sending their best boys .to universities, and not
even the best of what is left to training schemes. This point should be “‘put over’’
to headmasters. _

The action taken and the results achieved in attempting to ensure really
adequate co-operation. between the heads of secondary and public schools and
aeronautical training schemes in industry have been inversely proportional to a
rather high power of the considerable amount of vague talk about it.

~ Suggested: {a) The help and co-operation of the Board of Education Inspec-’
. torate should be obtained in ‘‘ putting over ’’ to the heads of these schools that
.~ good apprentice training schemes in industry warrant the attraction of boys of
* .the very best intellectual calibre from secondary and public schools.

(b) The Headmasters’ Conference and similar bodies—for example, the Careers -

.. Masters’ Association—should also be kept informed of the desirability of this and
-, it should be expressly pointed out to these bodies that the highest appointments
n the engineering industry do not go, as a general rule, to men who have obtained
# degree at a university; they go, generally, to boys of sufficiently good calibre
t who have completed a good apprenticeship, whilst at the same time pursuing a
suitable course of study.

{(2). Selection.

The systematic carrying out of a concrete recruiting policy is a necessary
Prerequisite to really effective selection.  Boys should be loeked for as pupil
apprentices who have a minimum academic qualification of a ‘‘ credit ”’ in science
and/or mathematics in one or other of the various school certificate examinations.
I_D view of the organised resistance in certain quarters to really intelligent and
owledgable psychological methods of selection and the complete inadequacy of
¢ available training necessary for the application of such methods, it is unlikely
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that the selection by the aid of psychological tests will grow very extensivel
this country in the next few years, although this is-likely to be ‘‘ boosted
the publications which will no-doubt emerge as a result of the extensive apphca
of psychological methods ol selection and allocation at present obtaining in H
Forces. -

Psychological methods of sclection have sufficiently improved to warrant so
considerable attention at any discussion dealing with the education of mdustr
aeronautical engineers and, at a time when the value of research is ostensil
being ‘* boosted,”’ there is every reason why the engineering lnstltutlo
of this country, including the Royal Aeronautical Society, should ‘‘ put over '*’
their members an unbiased picture of the evidence so far obtained as to the val
of psychological methods. Remarks made at recent meetings of various societi
and instltutions to which this"problem has come up evinced evidence of almos
complete ignorance of the subject among engineers.

(3) The Royal Aeronautical Society or some such body should investigate
and issue a comprehensive report upon appreuntice training.  This should dea
with the foregoing, among other things. Steps should be taken to ensure that th
position of training in industry is recognised to be of an importance equal to thaj
of technical and production departments. - The big industrial firms should, in fact,
consist of training, technical and research and production departments.  Unles
and until this is done, training will continue to he very uneven throughout th
industry and men will not be attracted as apprentice supervisors who have |
really adequate works training and academic qualifications.

Every effort should be made, partly by means of the report just mentioned, to-
ensure an even and high standard of training in apprentice schemes and there .
should be some similarity of training. Identity of training is, however, quite .»-
undesirable.

Nothing would assist more in effecting the points mentioned in Recruitment
above and in ensuring a high standard of training, than the recognition of the
equal importance of training as compared with technical and production work, as
expressed through the appointment of suitable apprentice supervisors, who should -
be in complete control of apprentices and who should be directly responsible to thc
management. *
Workshop Courses in Production Engineering Generally

Too little empha51s has been placed on the training of the craftsman, both from
the point of view of his education and from the point of view of his works’ train-
ing. Both these matters should receive the importance they warrant in any
consideration of training in the aircraft industry. Also the education offered to
pupil apprentices of good calibre has frequently been far too technical
in the past, with the result that good material has been guided almost
exclusively into technical jobs, where the pay is relatively small and the prospects
relatively slight. More attention should be paid to envisaging definite schemes of
training, both educational and works, with the intention of attracting some of
the best calibre pupil apprentices to stay on the production side of the industry,
which, generally speaking, is likely to lead to higher administrative jobs.

From the educational side, this should involve the systematic development of
courses in production engineering, which are hopelessly inadequate in this country.
The idea, in his opinion, that the intellectually superior apprentice or other boy
training to be an engineer should only take a university degree, which is
exclusively technical, is one that is certainly not calculated to put British industry
on a firm basis.

J. L. Barcueror (A.R.4e.S.) (contributed) :

Suggestions for Training Aeronautical Engineers :—

Section I.

Those between the ages of 16 and 17 should possess matnculat:on or school

certlﬁcate or second year national certificate,
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Those between 17 and 18 should possess higher'school certificate or Inter-B.Sc.,
or third year national. :

All of the above should attend one whole day or two evenings a week at a
technical college, and be prepared to become Students of the R.Ae. Society pre-
paratory to taking the Association Fellowship Examination at the appropriate age.
They should, at the termination of their apprenticeship, have {aken their final
B.Sc. or the higher national certificate.

Those who start their apprenticeship between the ages of 16 and 17 will
complete the whole of the four-year course before the normal end of an apprentice-
ship at 21, Those who start later and have shown the ability, etc., will be
probationary technical assistants, and no doubt in parts of the four-year course
the time spent could be lessened, as it would also be in the event of one of the 16
to 17 boys showing ability and desire to specialise on one side of the aero
engineering. '

Practical Training.

For the first nine months of the first year of apprenticeship, training should take
place, when possible, in the engineering workshops of a technical college, such
as exist at Derby, Loughborough, Coventry, etc., where the student can have a
comprehensive machine training without interfering with production, and during
this period he should be able to make for his use later on various small tools,
such as calipers, squares, and scribing blocks.

During the next 15 months he should be engaged in the following shops in the
engineering shops of the firms:—

Approxi-mate Period.

= . Material test . . 2 months
~ Pattern shop 2,
Aluminium and iron foundries 2, cach
Die casting ... 2 'y
Drop forge ... e 1 month
Hardening and/or plating . 2 months (or 1 cach)
Toolroom e 2,
For the third year of his training at the works:—
Chemical laboratory : ' 3 months
Electrical laboratory L 2z,
Supercharger development section 3
Carburetter and boost control section 2,
Engine erection, etc, 2,
Fourth year:— ' , )
Engine test beds and hangars ... e 4y,
‘ Installation at aerodrome ... 4
' Drawing or design office ... 4

Any apprentice showing exceptional ability and desire to specialise on particular
subjects should be given the opportunity, even at the expense of the time allotted
. for other subjects.
Savection 1.
. During the fourth year of his training, subject to his character and ability, he
uld be promoted to probationary technical assistant. :
At the end of his training with the firm, a system of exchange between aircraft
ind engine firms should exist, whereby an apprentice on either firm could go feor a
urther six months of training with the other firm. - .
Three main differences with this method of training engineering apprentices.
rstly that the whole of the machine training is carried out at a technical college
th every facility for the basic training for machine and fitting instruction, giving
efy possible help to the apprentice to become fully competent in the shortest
ssible time, and not hindering production. :

t
I
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Secondly, the promoting of him to probationary technical assistant ig COn
to the acceptance of responsibility and clarity of mind for administration af
later date in his career. .

Thirdly the system of loan or exchange is very important for both firm
apprentice. Normally if an apprentice has shown real ability during his traj
the firm are loath to part with him, nevertheless this is one of the most impo
parts of his training, for he learns more about the other side of the profess}
and gets experience of other people’s methods. It takes the place of the “‘jo

’y

man '’ period that still exists to some small extent. The firm could protect i

by stating in the apprentice indentures the usual clauses about binding, etc.

G. Mackie (Sergeant Technical Instructor R.A.F., Associate) (co
buted) : Many crashes and failures in the Royal Air Force at the present time
put down to faulty serving and maintenance on the part of the ground staffs,a
this latter is too often thrown back on the instructional methods and instructd

This, to a certain extent, may be justified, but the root of the trouble is to
found in the following factors:— . : '
1. Method of recruitment of technical instructors.
2. Conditions of service and work.
Training policy which is dictated by people who lack actual practi
experience and instructional experience. k
4. Lack of co-operation between technical training’ command and othe
commands. '
5. . The type of trainee.
6. Technical training syllabus.

w

1. Many instructors are ill-equipped psychologically for the work, and ar
not particularly interested in instructional work. A careful selection fro
volunteers should be made, and attention paid to actual practical experience it ..
maintenance of aircraft and also any previous teaching or instructional experience. i
Volunteers should be called for from the various trades, and with a rank of at’’
least L.A.C. Other things being equal, preference should be given to ex-teachers,
since they are already fully trained in teaching technique and have the tempera--
ment which is so essential to a good instructor. ‘

Technical training schools should be combed with a view toseliminating unsuit-
able instructors and also instructors who prefer squadron work to instructional
work. ) _

Many instructors at present lack practical experience, having no previous
engineering experience prior to joining the Service, being trained as a flight
mechanic, then immediately afterwards being trained as a fitter, and followed
straight away by a short course on instructional technique.

2. Conditions of Service and Work.

Instructional work should be put in a separate trade group (non-combatant if
desired). Under the present system there is officially no such person as an
instructor, he is a tradesman, and is paid according to his rank and trade, and
his promotion follows according to vacancies in that particular trade.  This
system offers little incentive to instructors or shall we say ‘‘ personnel engaged
on instructional work.”’

Instructors should be free from the rank system, except in the case of probation
which might extend for from one to two years. In place of rank, a distinctive
uniform or badge might be employed. This would obviate the constant cry about
promotion of instructors as against squadron personnel. Numerous cases have
arisen where trainees straight from civil life, without previous experience, have
been trained as fitters, and are now sergeants and flight-sergeants on squadrons,
whilst their instructor who was perhaps a corporal (with years of experience) .
when they were trainees, is now junior in rank to his ex-trainees through no fault l
of his own. - .
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Pay should be standard for all qualified instructors, with increases for number
of years experience, or an increase for each phase the instructor has had actual
instructional experience in. Obviously an instructor is worth more if he can
take three phases rather than one.

This would cut out the injustice of instructors of different ranks doing exactly

tors to change around to different phases and so take a keener interest, and as a
mental tonic. .

The policy of recruitment and service could be continued in post-war years, and
sclected instructors induced to continue under a superannuation or service pensions
scheme.  The field could be widened by co-operation” between -the
Royal Air Force, Royal Aeronautical Society, Board of Education and Manufac-
turers. A standard could be set by these bodies, and some form of certificate
issued, stating that the holder possesses the necessary practical, theoretical and
professional qualifications for teaching aeronautics both inside and outside the
Service. In this way a uniform standard would be madintained and instructors
would then be able to take up appointments in the Service or in civil life. It is not
intended that such instructors should give tuition to men aiming at a degree and
the higher posts in aircraft, but rather to the large numbers who will be respon-
sible for the maintenance of aircraft. :

Instructors should be kept up to date by visits to airfields, factories, and if in
the R.A.F. by attachment to squadrons for definite periods.

Little thought and consideration is given to the fact that instructors are under
a mental strain all day. Due allowance should be made for this by relieving
instructors of all but instructional duties, since he cannot give of his best after
working all day and carrying out other duties after working hours. This is
reflected in his work and subsequently in the trainee.
3. Training Policy Dictated by Inexperienced People.

The station commander of a technical training school should, if possible, have
had recent experience on an operational unit. In this way he knows what is
expected from a trainee when he finishes training and is posted to a unit.

Schools should be run by commissioned technical training instructors rather
than engineer officers, since the latter are apt to treat training schools as work-
shops and to organise them accordingly, to the detriment of instructor and
trainee.  Since instructional work is highly specialised, commissions should
-be granted to instructors as such, preference being given to instructors

- who have had practical experience on squadrons, plus a number of years experi-
“ence actually instructing or teaching. Again the number of phases or subjects
experienced in should be taken into account.
" . Phase supervisors should be commissioned, and be responsible for their phase,
and should confer with instructors on suggested improvements, and give advice
. where necessary.
Instructors should be encouraged to give suggestions.
~An officer of the rank of flight-lieutenant should be in charge of each trade with
~a.senior technical training officer of senior rank to co-ordinate all trades in the
school.  In any school in civil life the headmaster must be a qualified teacher
“and his staff must be qualified ; surely it is only common sense to apply the same
~8ane and sound principles to training schools in the R.AI.
. Lack of Co-operation,

Several commissioned instructors (changed periodically) should act as liaison
officers between training schools and operational units, e.g. one from each school
T ¢ommand, bomber, fighter, etc. These officers would travel round the various
itions in the command, including overseas, and get to know exactly what is
inted by them, and expected of a trainee when he passes out.  This would
able first-hand information to be passed on to technical training command and

the same work for different rates of pay ; and would act as an incentive to instruc--
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schools ; also, by periodic visits to the schools to ensure that they are kep
date. In addition to frequent change of liaison officers they should be ¢k
round the various commands. These officers should prove invaluable in pos
vears, and the best should be selected and granted permanent commission
permitted to hold air rank. -
5. Type of Trainee. »

At the present time when trainees are not specially selected, many di
types are met with and instructors are too often tempted to class all alike ang
treat them accordingly. Some, due to their previous occupation in civil life,
quicker to absorb theoretical knowledge but are not so inclined towards pract
work., Others, again due to civilian occupation or age, are not so incliff
‘towards theoretical knowledge but are handy when it comes to the practical s
It should be possible, with beneficial results, to roughly divide the various typ
before they commence training and to continue this process during training.
this way the various types would be treated according to absorbability.

6. Training Syllabus.
Following from the previous head, a syllabus should be devised which w
aim at a more efficient tradesman no matter what his mental or practical abi
Trainees at present are tou often classified according to their mental standard
and it is possible for a man with a very retentive mind, but practically useless a

other things, to attain a higher rank when passing out. '

Many trainees duc to intensive concentration, become discouraged, with :
consequent loss of interest, before they have finished their course. A remedy ma;
be found in a simplified course or by giving a partial training at schools- an
not awarding any rank until a satisfactory course -has been completed on” ay: -
squadron. For example, a flight mechanic could be given a three-weeks’ course
on general fitting, a two-weeks’ course on elementary internal combustion engines -
and one-week’s course on aerodrome procedure. This would make a total of six
weeks, after which his training could be completed at an operational unit, where
he would be actually doing the job under supervision. At the end of this period he
should be re-classified according to recommendation from both school and unit.

Technical instructors could be attached to the above units if necessary, where:-
they could carry out supervision duties, and also keep up to date with modern
aircraft and procedure. .

After a period of satisfactory work on a squadron, flight mcchanics should then
be selected and sent to a training school to be frained as a fitter and a distinctive
trade badge awarded. This trade badge would act as a great incentive and have
a psychological effect, and surely the men who keep the aircraft in the air possess
just as much a special qualification as the men who fly in the aircraft.

Finally, the syllabus should be drawn up by instructors, liaison officers, technical
training officers and technical training command.

R. M. Crarksox (De Havilland Aircraft Co., Ltd.) (Fellow) (contributed):
He fully endorsed Dr. Roxbee Cox’s and Prof. Duncan’s remarks about the
importancc of teaching people how to write English. The ability of the average
person to express himself clearly on paper is deplorable. He doesn't seem able
to put himself in the position of thc reader. Wing Commander Cave-Brown-
Cave summed up this point rather well by saying that in many respects more
difficulty was experienced in prcsenting the case than in evolving it. )

- He would like to suggest that the teaching of tcam spirit and the ability to
understand and work in harmony with other people should receive some attention
in the training of engineers. :

There are a number of factors which require very careful consideration in
connection with Sir Melvill Jones’ proposal for a central aeronautical technical
educational institution and indeed with any proposal for an expansion of technical
educational facilities.
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Supply must not exceed demand, the aircraft industry after the war—large
though it may be—will be but a [raction of its present size, and all planning
must be based on its estimated post-war requirements. The bulk of the engineers
in the industry (planning and production engineers, draughtsmen, section leaders, "
skilled mechanics, etc.) require a general technical education in engineering
fundamentals, the higher flights of research and specialisation are only needed
for the firm’s research personnel—a comparative minority. Most firms who have
given attention to the training of their personnel have evolved their own domestic
arrangements linked generally to a local technical institution for providing the
general enginecring technical training for their future engineers; they would
not wish to go to the university or the proposed central aeronautical institute
for the rank and file of their engineers, but only for their specialists—a minority.

This system of domestic engineering training which is practised by many
firms has much to recommend it—the young engineer is- within the orbit of the
firm during his training, he assimilates the personality, ideas and traditions of
the firm, and when the time comes for him to take up employment with the
firm they have a very good idea of his ability and personal qualities. These
advantages are lost in any scheme for the centralisation of aeronautical engi-
neering education. He appreciated that for the higher grades of research workers
and -specialists the industry must go to the Universities, but these represent a
small proportion of the whole, and any proposals for the expansion or centralisa-
tion of academic teaching must be related to the estimated probable demand.

3 In the present system of University training of engineers there is no guarantee

- that a man has had practical Works’ experience—he can pass all his degrees
without ever having been inside a Works and is thus incompletely trained for
industry, even for a research post. Could not this be rectified by making the
granting of a degree dependent upon the candidate having spent a high
proportion of his vacations in a Works?

Educational institutions should make sure that their instruction is fully up
to date with current industrial practice, to this end some closer liaison between
educationalists and industrialists—possibly taking the form of refresher courses

- for the former—might be instituted. .

He fully agreed with Wing Commander Cave-Browne-Cave’s remarks regarding
the importance of a good  knowledge of [undamental principles, before.
specialisation.

More freedom for interchange of personnel between research establishments and

~the industry would be highly desirable. There is a tendency for the theoretical
» 7 man to go into the former and the practical into the latter, and thereafter they

_are each ignorant of the other’s problems and requirements. ’

He would like to see every clerk, typist and shop apprentice engaged by a firm
given a brief course in Empire Policy and History, Citizenship, English,
Co-operation,- and the Firm’s background, history, aims and achievements.

- Group Captain NuLsox (contributed): This problem requires careful considera-
©tion in view of the highly technical qualifications which will be necessary if

aeronautical engineering is to reach the required standard necessary for designing,

. constructing and servicing the complicated aircraft already in and coming into
- - €xistence, )

'He felt that there are two points fundamental-to the whole question which
- will have to be settled -—

(¢) What careers will be available for aeronautical engineers?

(b) What type of aircraft, both civil and military; is likely to be used in
the future?

Many types of engineers will be necessary, such as
(i) Research Engineers.

(i) Engincers (designers) with a Science degree other than (i).
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(iii) Production Engineers. .
. (iv) Practical Engineers for supervision of complete flights of aircraf
airfields. _ - _

(v) Engineers with A, B. C. D., etc., licences for certifying air worthj
(vi) Flight Engineers.* .

As regards (b) one can visualise that future aircraft will be much larger t}
those at present in use, so that the problem of training aeronautical engines
becomes of even greater importance than with the present type. Visualisi
aircraft of, say, soo-ton dead weight, then one must appreciate that the fut
of aviation will follow similar lines to that of the Royal Navy, i.¢., there w
have to be large aircraft with ancillary smaller aircraft, dockyards, and much®
complicated equipment stores.

In order to meet these requirements, he would suggest that the personnel .ca
be trained by means of an apprenticeship starting from the school leaving ag
(say, sixteen years). These apprentices would start their training in a simila
manner to that employed in the past. They would commence a five-yea
apprenticeship during which they would go through all the engineering depart
ments. The best of these apprentices would be selected after, say, three year
of their apprenticeship, and sent to a college where they would be trained t
become a¢ronautical engineers as opposed to their initial training as mechanics
The selected apprentices would, of course, be those who had made considerablé
headway in maths. and mechanics by attending evening schools during
their apprenticeship. This college course would be of two or three years’ duration,:
and would deal with all aspects of aeronautical engineering. They would study
aerodynamics, structures, theory of aeronautical engines, metallurgy, electricity,
technical organisation and administration, mechanical drawing, etc. During this
training period they would pass through the various laboratories. On the com-
pletion of the above course a certain number would be selected for [urther training
according to their ability as : ‘ :

(¢) Production Engineers;
(b) Research Engincers or Engineers. (Designers).

It was, in his opinion, essential that all aeronautical engineers should have
some experience in the air, not neccssarily as pilots, but it would obviously be
an advantage. In any case, beforc they are considered competent aeronautical
engineers he was of the opinion that they should have completed approximately
1co hours’ flying, either as pilot or passenger. (Research Engineers or Engincer
Designers might possibly be in a category by themselves as regards flying. This
type of engincer is, as a rule, only concerned with special aspects of aeronautical
engineering, for instance, many Research Engineers are only concerned with
the future, and bave little or no intcrest as to how the result is applied to
acronautical engineering. ‘

As regards the Flight Engineer, if the vision mentioned in paragraph (b) is a
correct surmise of the future, then the Flight Engineer would have to qualify
in a way similar to that in vogue for marine engineers. Bearing in mind that
if this is correct, a certain amount of repair work should be possible whilst in
flight, he would therefore require to be a first-class mechanic with a specific
aircraft typc knowledge and a soupd theoretical knowledge to diagnose all the
faults which might occur to the airframe, engine, hydraulic system, instruments,
ctc. .

The question of Ground Engineers is, in his opinion, a class on its own, and
they should do the apprentice course, and the next strata below those selected
for the college course should be sent to a special course such as the De Havilland
or Chelsea College of Aeronautical Engineering, in order to be trained as Ground
Inspectors.

¥ The status of the Flight Engineer will obviously depend upon the answer to (b) above.



THE EDUCATION AND TRAINING OF AERONAUTICAL ENGINEERS. 347

He suggested that the A.I.D. personnel should be similar to the same type
if the system of A.I.D. inspection is still in use after the war. It may be that
manufacturers would use their own personnel in the Inspection Department, but
this would not alter the type of man required.

There ‘are other types of personnel to be considered, e.g., those who have been
to Public Schools or Universities. .Those from Public Schools should, he con-
sidered, be able to take up aeronautical training from a point where the apprentice
is selected for théoretical training at the college. . They would not have the advan-
tage of a mechanical training, but they could utilise their vacation periods to
make up a certain amount of this deficiency. University candidates should, he
considered, join the University Air Squadron Auxiliary Air Force, if such is in
existence after the war. During the period of their training at the University
they should complete an aeronautical course and those most suitable should be
selected for further training as Production or Research Engineers.

G. GrorrFrey SMITH (Managing Editor of ‘* Flight ’ and ‘‘ Aircraft Produc-
tion ’) (contributed) : Lack of facilities for the advanced training of aeronautical
engineers and for research work generally has disturbed many. The aeronautical
journals for years have been consulted as to existing facilities for technical educa-
tion and regrettably little help could be given. There are Chairs of Aviation in
one or two universities, which are excellent in themselves, but in view of the
rapid growth in aviation, the immense possibilities ahead, and the certainty of
international competition a great deal more is called for. The idea of a British
University of Aeronautics was put forward in the technical and daily press to
arouse public interest in the scheme supported by Mr. F. G. Miles.

It is hoped following this discussion that a recommendation will go forward
to the Government from the Society, in association with the S.B.A.C., supporting
the idea of bringing under one roof all the sciences and branches of engineering

« and technology directly or indirectly connected with aircraft. A national institu-
tion seems the best solution to this urgent problem. If however, this is
considered too ambitious, chairs of aviation should be established at all the leading
universities up and down the country and opportunity provided for all students

- of aeronautics to attain a B.Sc. degree in that subject.

For the rest, more progressive aircraft manufacturers will no doubt expand
and widen the scope of their technical schools, which individually have already
done such excellent work in ensuring a continuing supply of technicians. Students
in every walk of life should be given an opportunity of widening their technical
knowledge. It is a national necessity for Britain to be equipped. as efficiently as

tunnels demanded for continuous development.

.

RESUMED DISCUSSION.

‘The discussion on the education and training of Aeronautical Engineers was
continued in the Lecture Theatre of the Institution of Mechanical Engineers,
at Storey’s Gate, St. James’s Park, Westminster, S.W.1, on Friday, July 23rd.

“In the chair, Dr. H. Roxbee Cox, a Fellow and Vice-President of the Society.

. The CrarMaN: This was a continuation of the discussion at the meeting of
June 25th at which a number of people had put forward some valuable and
teresting ideas, while a number of others had contributed later to the written
iscussion. A repprt of the whole meeting, together with these written state-
ments, was in the hands of many of those present. The discussion would be
of value in bringing out ideas on this subject of education and training, but in
l_'dex_* to have the greatest value he thought. it was necessary that it should
erminate with a resolution. He therefore desired to keep that. in view during

other nations with research apparatus, laboratories, engine test beds and wind -
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the present discussion. He hoped that speakers would avoid going over
ground which was covered on the last occasion, and to assist towards that
he’ proposed -as briefly as-he could to summarise the discussion then held and
refer briefly to the written contributions, some of which had not been see i
members of ‘the present audience. As some would remember, he himself ‘h
opened the discussion and had made the obvious points about the need of trainj
the right number of people in the proper methods, and the fact that all bran
of the industry had to be considered—designers, engmeers and scientists, navgs
" gators, pilots and captains, and aircraft or ground engineers. Further, they h
to ensure that the profession of aeronautics attracted a high proportlon of peop1
of high capacity.

Sir Roy Fedden had followed with an account of what was going on j
America in regard to technical training at the present time. He had also refetre
to the apparent penalties of specialisation in the R.A.F., and had said that ther
was apparently a belief in this country that engmeermg training does not equl
men suitably to take executive and administrative responsibility.

Sir Melvill Jones had spoken on the training of students of post gradua
standard and had pronounced himself in favour of a school for higher posts of:
research in the industry—a school which would supplement rather than displace
university training, and in which all who could learn to fly would be taught to
fly. Its function would be to raise the standard of technical knowledge amongst
all who had to occupy the higher technical and executive posts.

Sir Frederick Handley Page had asked that post graduate courses should be
concerned inter alia with engineering production and administration and had .
emphasised the necessity for practical training.

Professor W. J. Duncan had commented on the views which he himself had
expressed and said that the avoidance of specialisation could be carried too far.
He strongly supported the view he (Dr. Cox) had put forward on the need for
teaching people to express themselves in English, and VVmg -Commander Cave
drove this point well home.

Mr. Ferguson had stressed the need for further training for all sections of
the industry and had referred particularly to the training of those people who
were engaged in mechanical processes. He had made the point that it was
uupossible to divorce aircraft engineering from general engineering.

.

Mr. ‘Petter, discussing the supply and demand of engineers and technicians,
grouped them in effect into skilled mechanics, a small group leading the technical
and manufacturing departments, and the group of technical men intermediate
between these. He was particularly concerned with the desperate shortage in
the second group, in which were assistant designers, section leaders, planning .
engineers, progress engineers, and so on.

Group Captain Williamson had suggested that the Government should
investigate the number of apprentices to be taken into the industry and how
they should be distributed amongst the factories. He had also asked for the
use of intelligent methods of selection.

Mr. Thomas had emphasised the need for trammg the men responsible for the
maintenance and airworthiness of aircraft, really part of Mr. Petter’s first group.

Sir Lindsay Everard had proposed an Aeronautical University, his view appear-
ing to be different from that of Sir Melvill Jones, though he (Dr. Cox) was not . \
sure that in essentials it would prove to be so, because even if a large training
organisation were labelled ‘‘ Aeronautical,”” a tremendous amount of the early
training would inevitably be of the general kind.

Mr. Miles had supported the Aeronautical University idea, but made it clear

that the University, true to its name, would provide a broad training and indicated
that specialisation should be deferred to. the later stages of the courses.
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Wing-Commander Cave-Brown-Cave spoke in favour .of specialisation being
deferred as long as possible,

" That was a very rough and inadequate summary .of the spoken discussion.
Then came the “written contributions which had been published in the report of’
the proceedings. ‘Mr. T. G. John deplored the absence in the aeronautical industry
of sufficient potential leaders and thought that not enough attention had been
paid in the past to selection, including selection of teachers. Management had
not been well organised so as to bring the best out of people. On reading.that
he felt that his own point again came into prominence, namely, that potential
leaders must also be attracted to the industry.

Mr. C. H. Roberts also mentioned this need for attracting the best type of
people to put forward a scheme for an aeronautical trammg centre working
in collaboration with the Universities, the aircraft and engine manufacturing
companies, the air transport compdmeg and with the public and secondary and
the technical schools.

Professor Sinpatt had brought forward a still more detailed scheme of a not
dissimilar nature.

Then there were various other carefully thought out statements which should
be studied with great care. These were by Mr. Holliday, Mr. Batchelor, Mr.
Mackie, G./Capt. Nelson and Mr. Clarkson. The statements dealt with selection,
investigations into apprenticeship systems, and proposals for practical training
courses. They dealt also with the recruitment, training, and personnel of the
R.A.F. Mr. Clarkson had emphasised that it was necessary to plan the estimated

- post-war requirements and strongly supported the views which others had
expressed on the need for a command of the English language and a knowledge of
the fundamentals of science before specialisation.

His own assessment of this valuable body of material was that the majority
opinion was as follows :—

{a) There should be expansion and co-ordination of existing facilities.
} There must be provision for training men and women for all sections of
the industry.
(c) There should be created an aeronautical centre complete with aerodrome
for higher education and training.
+~ + (d)} This higher training must not be directed only to research, but must
: ’ include the more advanced aspects of production, mamtenance, flight
testing, administration, and the co-ordination of them all. ,
{e) There must be close liaison between all local, technical, commercial,
university and firms’ training organisations, and the central school.
{(f) In planning education and training, the importance of education in funda-
’ mentals and in the use of English must be reflected.
(g) Steps must be taken to improve the status of the aeronautical specialist.

Put in that brief manner, it over-simplified what was said on the last occaslon,
but he thought it gave the general trend of the discussion. He proposed to
call first upon some members who. had had no opportunity of speaking on the
last occasion, but he intended ruthlessly to close the discussion in good time
because he wanted a resolution to be put to the meeting and this might entail
further discussion.

Professor F. T. HiL (Imperial College of Science and Technology) (Fellow):,

‘He would try to keep to the Chairman’s instruction and avoid repeating any-
hing said on the last occasion, the more so because he had all along intended
o take up quite a different line. He could not help being struck at the last
emeeting by the fact that practically nobody mentioned what was in existence
t the moment, and his purpose was to recall it to their attention. It was just
s well to consider what they had now in the shape of educational and training
ovision and see whether they could not build on that rather than bring forward

I
!
i
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something quite so revolutionary as was suggested at the last meeting., HeiE
found very often that persons intending to take advantage of aeropay
educational facilities, both students and employers, had no very extensive ki
ledge of what was available. He trusted that the present conference mig,
serve to widen that knowledge as well as provoke constructive criticism of ¢
general scheme now in existence. Co

The first thing to tackle in promoting a scheme of education for any particulig
profession was to find out what knowledge was required for an entrant, w
this was established, responsible bodies should draw up a series of syllabuse;
the specification as it were, for a man qualified in that profession, and holj
examinations in them. Once. these were established, it was the duty of teachin
hodies to organise training for them as their local circumstances demande
This had been done with considerable thoroughness in the aeronautical worl
Examinations were available covering all types with very-little overlapping, and
were being administered with a commendable degree of collaboration and lack
of jealousy. - :

Type of Work. Profession. Examining Body. Teaching Body.

Repair and Main- | Ground Engineers. | Air Ministry and Air | Works Classes.

tenance. Registration Board.
Construction. Shop workmen, | City and Guilds Techno-| Municipal Technical In-*"-
charge hands, fore- | logical Dept., Aeronauti- | stitutions.
men, etc. cal Engineering Practice. __‘"-.:
Works Administra- | Shop or Engineer- | Special Diplomas. Works apprenticeship+
tion and Design. ing Apprentice. organised classes such as

College of Aeronautical -
Engineering, Chelsea, De
Havilland, Bristol Aero
Co.

Higher National Certi- | Municipal Technical In-
ficates or Diplomas with | stitutions. °
Aeronautical subjects.

Design’ and Experi- | Full-time Student. | R.Ae.S. Associate Fel- | Special College Ccurses,

mental Work. lowship or Special Dip- | usually sand wiched
lomas. systems such as the Hull
ot  Loughborough Col-

leges.

-University Degree with | Various universities.
Aeronautical subjects.

Research and Ex- | Post - graduate| Higher University de-| London University (Im-
perimental work. Student. grees in Aeronautics. perial College).

They could be summarised as shown in the diagram* which showed the type
of trainee envisaged, the responsible examining authority, and the kind of - r
Institution assuming responsibility for the training. '

He suggested that this was a well-thought-out foundation covering the prpfcs-
sion in all its branches, and it could form the base on which to build an educathnal
scheme capable of practically any expansion. He felt that the technical
educational world might well be congratulated on 'it. .

Expansion of this scheme could be made to cover practically all that was
called for at the first meeting, with the possible exception of the special training
of experimental and research workers envisaged by some speakers. It was not
easy to see exactly what those speakers had in mind. Research could ot be
taught in the ordinary way. If a student had an original and critical mind with
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proper training in the fundamental sciences of his chosen profession, he could

acquire competence in research only by experience under a senior research
worker. He would, therefore, suggest that the present scheme might be
extended by creating a class of student research workers at the Air Ministry
and D.S.I.R. stations. Such persons, after graduating, would be employed in
the usual way, but taken on for only a limited period, say three 'years, after
which they would be considered to be qualified for research or experimental
work. Facilities for this type of training could be extended if the industry had
its own Research Association with appropriate equipment.

When they came to the response to the existing schemes by entrants to the
profession of aeronmautics the position was not so happy. The numbers sub-
mitting themselves annually for this ‘‘ measuring up '’ were remarkably small
when compared with what must be a vast total employed in the industry to-day.
It was true to say that, except for the National Certificate, candidates at any
of these examinations can be numbered in no more than tens. With the National
Certificate the numbers, while they were probably over one hundred annually at
present, they certainly did not reach the two hundred mark. Moreover, these

figures included a good number of R.A.F. personnel who had such courses

specially arranged for them at various centres.

He suggested that the possible causes of this lack of response might well be a
subject of debate at that conference.
One complaint which was often heard, in fact it had been made many times
to that Society, was of the lack of facilities for obtaining teaching, no classes being
held in certain centres. If this was true the remedy was obvious, at least in
those cases where local education was in the hands of the Municipal institutions.
The local aeronautical firm, as a large ratepayer, had the right to demand that
a due proportion of the higher education rate should be devoted to the teaching
of his speciality. In his experience, local authorities, backed by the appropriate
. -department in the Board of Education, were always only too willing to co-operate.

The governing bodies of Universities were also always sympathetic to pleas for
. specialised education needed in their particular province. They were usually
. only too anxious to keep abreast of the times in such matters. :

Another possible cause was that the conditions in the industry, both as regards
" salary, security of tenure, and the number of appointments likely to be available,
,were not sufficiently attractive to induce the numbers at present in the industry
to wish to remain in it after the war, or to attract the parents of the young men
"~ coming along. The aircraft industry demanded a very special knowledge of most
of its employees, and must be prepared to pay for it.

Another reason for this lack of support might be that the industry as a whole
'did not agree with the curriculum, and therefore did not advise young men to
take it up. He could hardly think that that was so, as they had opportunities
"of sitting on the various advisory committees that controlled these schemes, and
the channels through which they could express their dissatisfaction and give
ffect to any other suggestion, were always open; in fact, their advice would
tways be welcomed. _'

When closing the first meeting the Chairman had asked that concrete proposals
hould be put forward at the resumed discussion. He would suggest that this
eeting should pass a resolution calling on the Society to endeavour to resurrect
he scheme which was put forward by them in 1937, as mentioned by Sir Roy
edden in his opening remarks. This scheme would put apprenticeship with
uitable theoretical training on a properly organised basis, and would result in
immediate increase in the use of the facilities already in existence. If such
"scheme were properly known to ‘the general public it would attract a good
s of entrant to the profession and ensure a continuity of supply.

“Further, he would also suggest that the meeting asked the Society to press
‘the introduction of student research workers as mentioned earlier in his
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remarks. This would round off the apprenticeship scheme by credting a def
opening for the type of trainee who had, by that time, shown that he had
type of mental equipmerit necessary for such work.

On July 14th, the morning following the debate in the House of Lord
the future of aeronautical education, the Daily Telegraph gave a leading aitj
on the subject. Amongst other things it said: ‘‘ At the present time educat
and research over the: whole field of aeronautics are, to put it mildly, alm
unorganised,”” He submitted that these remarks were an answer to the s
ment, which was, ‘‘ to put it mildly,”” a considerable exaggeration. Incidents
the same article went on to say: ‘* The Universities possess only one professor
chair and that has so far been in abeyance.”” There were three Chairs
Aeronautics in this country, at Cambridge, Hull, and London Universities. H
was not sure to which the writer of this article was referring when he describe
it as being ‘‘ in abeyance,’” but certainly London was functioning fully, and ha
been so throughout the war, in fact, without interruption since 1920. .. Tha
in spite of certain determined attempts by the Ministry of Labour and Nation
Service to close it down in the general interests of recruiting.

Mr. M. LanerLey (Flight Refuelling, Ltd.) (Fellow): Professor Hill and himse
*were very old friends, but he could not let the occasion pass without drawin
attention to one or two points on the chart which Professor Hill had shown
and with which he disagreed. In the case of shop or engineering apprentices
Professor Hill’s chart indicated that they should be trained in such places as
the College of Aeronautical Engineering, Chelsea, the de Havilland Aeronautical
Technical School, and so forth. He himself would have put such places as
these in the next broad column for full time students engaged on design and
experimental work. Many of the students of Chelsea College and of the de
Havilland School passed out on the lével of Associate Fellowship of the Royal
Aeronautical Society, which led them straight into the design and experimental
work. From another point of view he disagreed with Professor Hill, namely, as
to a feeling of complacency about what was already in existence. It seemed
to be suggested that here was a scheme, a very good scheme, and the only
question was, why was it not used? The mere fact that meetings of the present
kind were taking place not only in their own Society but in other Institutions con-
cerned with this problem—crowded meetings—to express dissatisfaction with
existing educational schemes showed that something was lacking in the present
arrangements. It was not only the problem of what happened to the student
when he had finished has training. The problem was how to give him a better
training than he was getting at present.

As to the kind of man they wanted to train, he thought that the whole of .
the aeronautical engineering trade or profession must be included, as well as’
the specialist people, whether design for research work or for the more skilled
grades in the factory, performing operations there which were not common to the
whole of the engineering industry. There were certain forms’ of press work,
certain heat treatment processes, a number of processes concerned with corrosion
protection which were not to be found in general engineering and these must be
dealt with even if one did not specifically deal with such universal operations as |
drilling. ) '

What was the number of people who would have to be trained? New data
had been brought forward, and he would like to suggest some figures of his
own. His guess was that in pre-war days there were probably g,000 technical
people—stress ‘men, draughtsmen, and men engaged in skilled operating and
specialist manufacture in the aircraft industry. They had to remember that the
membership of their Society was about 2,500, and they could go round to the
various drawing offices and find very few draughtsmen who were members.
That was a criticism, not of the draughtsmen, but of the Society. If one doubled
or trebled this 5,000 for post-war purposes and allowed an average life of thirty
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rs per man in the industry it meant an annual input under stable conditions
f 300 to 500 per annum. Allowing for five years training, this meant that a
total number of between 1,500 and 2,000 would be in training at one time. It was
that number which decided the kind of institution they would have to provide.

The CramrMAN : Did these numbers include draughtsmen and technicians?
Mr. Lawcipy: He was talking of specialist manufacturing people—ground
engineers, and so on—the kind of people who should be members of their Society

as Fellows, Associate Fellows or Associates. He said, ¢ those who should be,”’
not ‘‘ those who are.”

If this was the number to be accommodated—and he was open to criticism

on the subject—it could be decided whether it should be dealt with by existing
methods, as shown on Professor Hill’s chart, or whether some other method or
methods should be used.

He would be very bold and say that the university system was far from
satisfactory. So far from giving a wide training as had been claimed, he
suggested that it gave far too narrow a training for developing the aircraft
engineer, unless, indeed, it was bolstered up by a.considerable amount of work-
shop practice. But the University did not lend itself to co-operation with
industry. It was rather the case of the shopkeeper telling the customer what
he must buy. .

Equally, one must be dissatisfied with the apprenticeship-cum-technical institute
method of training because it implied in its present form that the student must
do a hard day’s work in the factory and then, when tired out, study under a
lecturer in the evening, the lecturer probably being as tired as himself.

. * So much for destructive criticism. He wished to be constructive too, but
in being so he was not going to be revolutionary. He desired to suggest a
recognised educational method which so far had not been mentioned in the
discussion but which had produced many brilliant engineers. He referred to
the Naval Dockyard method. The system was as follows: That apprentices,
students of all grades, started on the same level and went through a four years’
apprenticeship in which a technical class and lectures, theory and practice, were
inextricably mixed. The student was always in a position to study the
theoretical idea behind the practice and the practical applications of the theory.

At the end of each year, or perhaps more frequently, the students were sifted
out and went forward on more specialized lines in their particular bent.
It was really a psychological test, This went on for four years, and at
the end of that time the student was not only a good engineer practically, but
he had a good theoretical knowledge up to university standard, and the two had
been acquired simultaneously. After this, the more brilliant of them were given
the opportunity of going through the Royal Naval College at Greenwich, and he
believed the course there was three years. That was the system as he understood
it, and he thought it was a very good one, and there had been very little criticism
of its products. Its products were to be measured by the results in the form of
ships. He suggested that this was an arrangement on which the training in
aeronautical engineering might be based. He. did not know whether the
number of students who went into the dockyards approximated to the number
he had just’ mentioned. In aeronautical engineering they should be divided up
amongst the major aircraft constructing and operating firms. He underlined the
words ‘“ and operating.” Each firm should take its quota of students and the
students should be sifted into their appropriate grades where they could best
develop their native skill, whether mental or manual.

This scheme would have to be co-ordinated on a national basis and its products
to be recognized at the end of the training by some standard qualification such
-as the Associate Fellowship of that Society. It was a much bigger scheme than
that envisaged in the early pioneer days of the de Havilland Technical School. That
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School might be taken as a model, the training increased from 3 years to 5, @
include in the training much more science than was given in his own time.
would be necessary also to reduce the fees to a figure which would allow any b
of merit, whatever his financial ability or social background, to take advantage of it

Mr. D. L. Erus (Vickers, Weybridge) (Fellow): From some of the obsery
tions made. in the discussion it appeared that the training of the aeronauticg
engineer was going to require at least ten years. The industry was so young$]
that it was not yet known what branches of technical knowledge would eventually
be drawn on, but up to the present an aeronautical enginer must also be at least a
good civil and mechanical engineer, a physicist and a mathematician in addition /3
to his specialised training. Clearly few people could afford the time to cover:
such a course thoroughly, so some form of sub-division appeared to be necessary

However, he would suggest that whatever happened the general engineering
part of the training should be the last to suffer. One of his reasons for this -
argument was that although the majority of people engaged in aircraft design
to-day had started in other branches of engineering yet our technique of construc
tion was in many respects poor when compared with those other branches: he
feit that if we had men trained only in the aircraft world 'we might become worse -y
still. He would also suggest that the student'should spend part of his practical .. -
‘training in, say, the mechanical or electrical engineering industry.

Another respect in. which aircraft design differed from other branches of
engineering was in the very big gap which existed between the development of |
the theoretical side and the practical problems which had to be faced. A man
well trained in mathematics and theoretical aerodynamics could only tackle a small
proportion of the problems met in aircraft design.  The remainder had to be
solved by other methods which had a technique of their own. This suggested two
separate courses of University training : one for the student with the aptitude and
inclination for research, who would concentrate on the mathematical and theoretical
aerodynamic side and would, of course, have a general knowledge of the designer’s
problems. The other would cover the remainder of the subject but would include
a knowledge of what could be done by the advanced theoretical side.

Mr. K. R. Imeson: The subject of schools had cropped up in that discussion
and he wished to raise one or two points from the school angle. Liaison between
the schools and the engineering industry was undoubtedly necessary, and in this
connection he had one or two concrete suggestions to make. The R.A.F. had
sent round to the schools once or twice a year an officer to interview candidates
for air crew duties in the R.A.F., and it was remarkable what success they had
had in picking the right type of boy and in giving him attention. He suggested
that either the R.Ae.S. or the industry itself should send experienced men to the
schools,” perhaps once a year to each school, in order to give a talk to-the boys
and afterwards interview those who were particularly interested in aeronautical
engineering. These boys were likely to be very ignorant of what happened when
they took up such a career, as also were the schoolmasters themselves, so that it
would be extremely helpful if experienced men with a knowledge of the industry
could give these boys advice. He would not suggest, as another. speaker had done,
that a Board of Education official could fulfil this ‘‘ function,”’ as he had not the
necessary knowledge of conditions obtaining in the industry.

Another suggestion was that even in the schools contacts should be made with
local firms. He had himself initiated a scheme whereby two boys from the school
in which he himself taught had a month’s training with an engineering firm during
the summer holidays. They spent that time in going through every branch of the
works and undoubtedly gained something of practical value,

In some cases mathematical specialists had taken advantage of this scheme
and it-was hoped that the experience gained would assist the future co-operation
of the mathematician and the technical man, and help them to understand each
other’s difficulties. :
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Secondly, he wanted to make a plea for general education at the secondary
school after the age of 16.  Several engineers in the present discussions had
- frowned upon that. Others, like-Wing Commander Cave-Browne-Cave, had
recommended that before embarking on a career in engineering, boys should have
a sound knowledge of the English language, and in particular the power of lucid
expression, which was not necessarily achieved by the passing of the School
Certificate. They should not specialise too early, and if they stayed on at school
after 16 they could develop a sounder basis or scientific and mathematical know-
ledge, combined with a broader outlook than they could. possibly achieve by
. intensified study at evening schools on a narrowly specialised syllabus. = Many
evening school pupils had-the aptitude and the desire to go beyond the prescribed
limits necessary for examination purposes, but they had not the time nor, after a
hard day’s work, the energy to develop their natural abilities along broader lines.
A plea might also be made for the few individuals at the secondary schools who
were outstanding mathematicians. Engineers too often seemed to want to take
all the best boys at school and make them apprentices, starting at 14. He thought
that was a mistake. The research workers were needed for the industry. He
knew that one gentleman in the former discussion complained that headmasters
sent their best boys to the University. That was only natural, because for the
academically gifted boy the University developed his powers to the best advantage.
A boy with a special gift for mathematics would proceed to a University and
receive a broad comprehensive training in mathematics, in which the various
topics studied would not be limited to those with some special bearing on his
future work. In his view, the man was likely to be valuable to the industry,
because he would bring a fresh and individual outdlook to bear upon the problems
put forward by the experimentalist. He might mention one way in which this
type of mathematician had proved his worth. The science of statistics was of ever-
increasing value in engineering to-day and yet it was only comparatively recently
. that this subject had been ‘‘ applied ’’ to industry. As Wing Commander Cave-
- Browne-Cave had suggested, aeronautics had developed rapidly in most unexpected
directions, and it had become increasingly necessary to have available the fully
trained mathematician to deal with these unexpected developments and to solve
the attendant problems set by the experimentalist.

company they were engaged on the study of the question of apprentices and were
proposing to send a qualified engineer round to the schools, secondary and public,
to talk to the boys and tell them about the conditions and prospects. What was
more, when the boys were selected they would come to the works for an interview
and be taken round before they made up their minds that they wanted to go in for
aeronautical engineering. He had been studying the question of the education of
apprentices and engineers for some little while, and he wished to see in being the
two schemes which -had been proposed, namely, the University scheme and the
scheme of a research centre with post-graduate education. He desired to see the

and production, and he would also like to include flying.  Some of the things
\'\}:{hich he had found out when having flying experience had been most helpful to
“him,

As for the individual chairs, there were three of these at the moment. He would
ke to see a few more, and to see the chairs located in the factories themselves.
ne of the big problems was the cost of the necessary accommodation. He
uggested that some of the leading firms when they . considered their
Ost-war planning and building and so -forth, should entertain the suggestion
{ allocating some of the buildings which might be spared for that purpose.
hey might also arrange occasions for the teaching of specialist subjects—aero-
ynamics and so forth—by specialist members of the firm’s staff. The education
uld be right up-to-date and the lectures could be given to the students as easily
Passing over to another department in the firm. The students also

Mr. H. YenpaLL (4ssociate Fellow) (Bristol Aeroplane Co., Ltd.): In his

post-graduate centre include within its purview factory management and planning
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would be right in the midst of. the industry, instead of pursuing their studj
perhaps far away from an aerodrome and seeing nothing of flight. He desired to §
students on a graduate course doing part-time in a factory with courses plann
by the firm’s educational officer. He desired to see them going from the secondac
school and putting in one year in the factory before they went on to the Universit
Their three years in the University should probably be followed by another
months in the factory, following whatever subject for which they had a bent.

So much for the University men. Then one came to the young men w
were going to leave the school under the new White Paper proposals. They wer
coming away with a secondary school education. He was assuming that thej
would have a School Certificate. They would be engineering apprentices. Hg
desired to see them taking a five-year course in the works and also attendmg da
technical college. Such a scheme as this had been running in a small way in th
Bristol Aeroplane Factory (as distinct from the engine factorv which had its ow
school). He and his colleagues did not beheve in night schools for training an;
more than could be helped.

Professor Hill had covered one or two of the points he intended to make. He"
desired to see a higher National Certificate on aeronautical subjects. He stressed
also the point about writing English. It was really amazing to discover how
few people belonging to the large technical staffs could put together a concise
letter or report on a technical subject.

To the ordinary apprentices he would like a proper training room assigned when
they first came to the shops. They should not immediately be turned over to the
tender mercies of the foremen, whose only object was in many cases to get produc-
tion. Ina North Country establishment they had a training room in which appren-
tices spent two years before going into the shops. There was one matter on which
he wished to lay further stress, namely, that the firms must make the careers
prospect brighter, with regard to status and salaries of technical staff. A medical
or dental student who had spent five years on his course came out at 23 and imme-
diately got ten or twelve guineas a week as an assistant. What were we paying
our engineers? Nothing like so much. ‘

Mr. A. C. Crinton ({Bristol Aeroplane Company) (4ssociate Fellow) : During
the later stages of training, students should have the opportunity of visiting
factories in this country and abroad. Teachers also should have facilities for
visiting ‘other schools and universities for refresher courses, and should spend
some time seeing the practlcal development of their 1nstruct1on in experimental
and production establishments in this country and abroad.

When the Council considers the proposals of the meetings and draws up the
scheme, there should. be close co-operation with the education authorities in the
Colonies and Dominions, and. representatives should be invited to England to
collaborate in this work. It is equally necessary for two or three representatives’
- of the Council’s Committee to visit Australasia, South Africa, and Canada so
that they may see at first hand the existing facilities, and learn somethmg of the
- Empire requirements, since these have not been sufficiently well known, or:
considered, in the past. This interchange of visits should be arranged during
the next two months.

In considering the collaboration with the Empire, it is suggested that contact
should be made with the Empire Central Flying School at Hullavington, which
has been developed to co-ordinate schemes of training, and to foster and
preserve British influence throughout Colonies and Dominions in most matters
relating to aeronautics. Air Commodore Oddie is in command of the Station, and
the Chief Ground Instructor is Wing Commander Kermode, a Fellow of the
Society, A large number of experienced and influential officers from Australia,
New Zealand, South Africa and Canada .pass through the course during the
year, and every endeavour is made to bring them into contact with all aspects
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of military aeronautics and as far as possible- with the aircraft industry and
experimental establishments. :

Referring to Professor Hill’s opening remarks, the speaker strongly supports
his proposal that the training scheme put forward by the Society in 1938 should
be reviewed and if necessary modified in accordance with the views of the
meeting, and submitted again.

Professor Hill referred to the training schemwe at Bristol, and this is the one’
in operation in the Engine Division. He wished to point out that since the
beginning of the apprentice scheme many years ago, the company have never
made any charge for training. The boys have always been paid from the time
they joined the company and their rates increased progressively according to
their age and work. Further they receive free tuition (part-time day course),
up to and including Ordinary National Certificates in mechanical engineering.

The Bristol Company realised that it would be difficult to attract the right
type of technical instructor if remuneration was based solely on the Burnham
Scale. After careful consideration, therefore, they instituted a scheme so that
the instructors, whilst retaining their position on the Burnham Scale, would
receive additional payment in lieu of (a) long holidays and (b) short working week
which could not be granted in industry. The increase accruing from the above
arrangement certainly made the post of instructor more attractive, and has
proved satisfactory in practice. .

As mentioned by Professor Hill, they believed in close collaboration with the
local education authorities, and their educational staff are an approved body of
the Board of Education, and can conduct their own examinations for the National
Certificate in engineering. Prior to 1939 their apprentices took their examina-
tions at the local Technical College, but since that date there has been an
increasing number of apprentices passing the Ordinary and Higher National
Certificates, and this year 30 Higher National Certificates have been gained.

Referring to Mr. Langley’s remarks, a considerable amount of sifting is taking
place all the time in their Apprentice School. In the company they had about
8oo juveniles, and of these about 640 have contact with the school. There is a
probation period for all boys entering the school, and they are started and pro-
gressed according to their ability. Some of them do not get very far, and
throughout all the grades they found there was need for periodical adjustment,
and at times they have to be ruthless in advising lads what they should do.

The scheme has produced a large number of very useful men for different parts
of the factory, and they always have more vacancies than they can fill, covering
research, drawing offices, production, planning, etc.

Wing Commander Cave-Browne-Cave, in his contribution to the last meeling,
referred to three general grades of training provided by :—

{(a) Certificate with Higher National Cerltificate and extensions.
(b) Degree of Associate Fellowship with less practical experience.
(c) Post-graduate work with experience of scientific testing and research.

He strongly supported these proposals, and also the further remarks referring:
to the better recognition of the Ordinary and Higher National Certificates. He
felt also that the Ordinary National should be considered on a similar basis to
the Matriculation and School Leaving Certificate as a qualification for entering
the advanced courses of training, for example, Universities and Technical Colleges
for degrees in engineering.

Mr. D. L. Marrres (Loughborough College) : He desired to make one or two
comments from his personal experience on the way in which the present system of
o ?d‘u_cation could be improved. He was entirely in agreement with the idea of
Initiating further educational establishments particularly for research engineers.
Maf_l}’ people had suggested what they thought would be a good course for
engineering students without real consideration of what the student himself
Wwould like. They had to make their courses not only valuable in the sense that
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the students were taught the things they had to know but also because they -w
‘‘appetising.”’ There was a particular need for collaboration with the industry
he wished to put forward four or five proposals for such collaboration, so-
aeronautical engineering courses could be improved by giving the student an'id
of what had been done in the past and making him more interested in the bas
principles he was attempting to learn.

(1) There should be more data on the subject of design. More detailed info
" mation about the best designs, both on the structural and on the aerodynamié
side, should be afforded, so that illustrative examples could be given on real air
craft and not on hypothetical ones.

(2) It should be possible for aircraft firms to supply instructors with items fof
test, possibly faulty constructional details or components from which test pieces
could be made. Small components such as the ribs could be tested practically,
and if the students knew that they came from a certain aircraft they would be the "
more interested. : ‘ -

(3) Students should be able to attend works vacational courses, principally in -
the drawing office rather than in the works. This was already done to some
extent. ' . o -

(4) The aircraft industry would do well to send representatives of particular
departments, such as hydraulics, layout, etc., to the colleges and institutions
where they taught aeronautics. These men should give lectures and inform the : %
students about the latest developments in various branches of aeronautical =~
engineering. o

(5) There should be similar vacation courses for instructors so that they might-
make themselves more up-to-date and have contact with people actually on the job.

These were suggestions which could be readily applied to the system as it
stood. The bigger schemes put forward up to date would take some time to carry
through and it was necessary to give the present arrangements a real boost
immediately. ' ’

A Speaker: Only one speech had related to the numbers of trained personnel - |
required. He thought that they might be divided up as follows: 200 on the |
industrial side, 50 for research, 150 for flying (which was rather high), and 300
for maintenance. These people should pursue an average training of four years
in certain branches (he did not agree that the training need be as long as five
years) so that there would be 2,800 under training at any.one time. It would
require quite a few institutions to train them. ‘

Educational establishments attached to works should be avoided. Care should
be taken not to mix the practical and theoretical too closely. Many foremen did
not like these people being taken away frequently to go and listen to someone else.
If possible there should be frequent visits to the works of other firms in the
industry and in allied industries. '

It was more particularly after a student had left such an institution that at
present he found it difficult to make .progress. This was because his course had
not been through a University but through a technical school. For that reason
he supported Sir Melvill Jones’s suggestion as to a higher research school. What
was more, he felt that it would be a good thing for those who went to such a
school if they were to come into the industry before going into the higher school.
The 2,800 whom he had visualized as being under training at any one time would
require a large number of teachers—he thought not less than 4o00. This at
present was not easy to come by, and after the war there would be such a cry on
all sides for teachers that the matter would be even more difficult.

Mr. A. E. ParnacorT: This subject was a vast one, especially when one kept
in mind the future of aviation. It was very necessary that the British Isles should
take the lead in design and that the Dominions, representing altogether one-third
of the area of the globe, should be able to mass-produce the very best aircraft for
all services. In order to design and produce, the leading aircraft engineers had
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to combine many different sides of information, especially in the spheres of physics
and chemistry. For example, the aeronautical engineer had to be familiar with
the use not only of all metals but with plant products such as timber. He also

suggested that courses in engine design should not be limited to petrol and heavy-

oil engines but should include steam. Hydraulic and pneumatic work might
become more 1mportant the former for propeller drives not limited to the
Fottinger practice.

He hop(,d that the present British system of units would not be displaced by the
metric system.

Mr. P. Macartney (4ssociate) : He had had some contact with a system which

he had not heard mentioned at either of these meetings, namely, that which was

_ in vogue in Sheflield, whereby the student spent six of the winter months at the
University and six summer months on a full apprenticeship course in various
engineering works in the city. He believed that this extended over four years
and did something to meet the obJectlons raised by speakers about night schools
and about spending too much time either on practical or theoretical work to the
detriment of one or the other. The Sheflield system, by employing the six-
monthly period, gave a good continuity to the studies. He mentioned it for what
it was worth as somethmg ‘which might be taken into consideration in their plans.

Mr. D. R. Apams (Supervisor of Training, Blackburn Aircraft): He had come
intending to make quite a number of points, but he had to some extent been fore-
stalled by other speakers. He agreed with Professor Hill that it was extraordinary
that in spite of the number of institutions capable of conferring Aeronautical
Degrees or Diplomas there were so very few graduates. He believed that out of
1 42 such institutions only 111 graduates were produced with qualifications equal

to. or higher than the Higher National Certificate in Aeronautical Engineering.
He agreed with Professor Hill that to some extent it was an indication that the
existing facilities were not being used to the full. It worked out at something
like three graduates of Higher National Certificate standard or higher per institu-
tion. The institutions were not being fully used and there must be a reason for
this. He thought the reason might be found if an inspection were made of those
~who qualified for the ordinary National Certificate. A very large number indeed
< "were somewhere between that standard and the standard of the Higher National

- Certificate. Between the two there was a falling off, naturally so, because men
came to the Higher National Certificate stage at a later stage, some would be
called up, and furthermore they were passing out of apprenticeship into a period
when they were not so likely to receive consideration as to time off for evening
classes. This was a matter for employers to consider.

He agreed with all that had heen said about replacing evening classes by day
instruction. It was true to say that more firms were becoming alive to that.
Some of them were having day classes in addition to evening classes, or at any
rate they were allowing their men to have day instruction.

The other point he wanted to mention very briefly was the importance of shop
experience. He had been astonished to find at these two meetings that the degree
of importance attached to shop training was distinctly secondary and in many
cases had not been mentioned at all. He desired to see provision made for such
training and its extreme importance more widely recognised. The firm with which
he was connected made provision for apprentices to be trained as aeronautical
engineers. Apprentices of this type served two years full-time in the shops under
exactly the same conditions of work and discipline as the ordinary trade appren-
tice, with the exception that they were given experience in a number of essential
shops Their curriculum of shops was biased to some extent in accordance with
he type of work the apprentice wished to specialise in later on. They were not
£xpected to be skilled at any particular trade, but to know what was made in any
iparticular department, and to learn the ¢ feel ”’ of materials and tools, and, what
as of equal importance, to get to know their fellow men in the shop. He
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" He would like to describe briefly his firm’s training scheme, which followed:
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regarded this as of extreme value. ' One day the erstwhile apprentice 'mig
called upon to lead and direct those men and unless he had worked alongside tha

lines of that described by Professor Duncan at the first meeting. In the
place, boys were carefully selected before engagement and must possess a Scho
Certificate with Credits in Mathematics and Physics.

The first two years of their training was obtained in the shops, after which the
went to the University College, Hull, for two years and studied there for t4
Diploma in Aeronautics. The fifth and final year was devoted to working in tw
or more technical departments, chosen from drawing and stress offices, aer
dynamics or research departments. This training scheme had been in operationi
for a number of years and the company was satisfied that it produced a well
balanced type of aeronautical engineer, capable of tackling technical, scientific
and junior administration work.  His company was not only convinced of the
importance of works experience but was strongly of the opinion that it should
precede university of college training. . X

To conclude and summarise he believed that if the existing educational facilities:
for aeronautical engineers were used and were expanded where necessary and -
encouraged by the firms, a very fine educational systm was available.

The trouble had been the tendency to compartmentalism. Unless the universi- "+
ties, technical colleges and the firms concerned were prepared to assist each other _
by helpful criticism, advice and continuous co-operation, no progress would be -
made. : . .
In their case, two officials of his company were members of the University-
College Board of. Studies and a continuous contact was maintained between the
university, the technical college and the company. He considered that association
of this kind was essential to the aim of all concerned, which was to produce trained
aeronautical engineers.

R. S. Knor, M.A., M.Sc., D.I.C. (Graduate) : Generally speaking there are
about 17 branches of science, aeronautical and otherwise, that a designer has to
study. Here are some of these:—(1) Advanced physics. (2) Advanced mathe-
matics. (3) Elements of chemistry. (4) Elements of heat and internal combus-
tion engines. (5) Theory of structuret and strength of materials. (6) Drawing

and machine design. (7) Factory administration and’ quality control.  (8)
Practice of report writing. Apart from these general knowledge subjects, are the
following aeronautical ones:—(g) Aerodynamics. (10) Aerodynamic design of

aircraft. (1r) Aeroplane construction and structures. (12) Aero engines and
aero engine design. (r3) Navigation and instruments and aircraft equipment.
(14) Materials of aircraft construction with at least an elementary training in (15)
Piloting, including gliding. (16) Meteorology. (17) Ground engineering. With
an elaborate course of laboratory work in most of the experimental sciences.

This will give an idea what a strain qne would expect on the brains of a youth
of 16" to 20 years of age, even if he were to learn the bare fundamentals of these
subjects.

Any attempt to create undergraduate university courses would necessitate the
curtailment of most of these subjects to only an elementary knowledge of these.

To effect a compromise it will be found conveniént to have undergraduate
courses more or less based on the idea of giving an elementary training as well
as a post-graduate advanced course not exceeding two years.  In general the
education can, therefore, be spread over a period of five years, four years being
spent in acquiring a general and sufficient knowledge of most of the subjects and
one year in specializing in one of the branches of the aeronautical sciences.

As such a process becomes very elaborate alternatively students of different

.branches of sciences and engineering like students of physics, mathematics,

mechanical ehgineering and civil engineering already educated at institutions
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suited for these purposes can be allowed to take such a post-graduate course. This
will also avoid the possibility of expecting a younger brain undergoing a more
strenuous training in the more advanced subjects of the aeronautical science.

Now consider the actual organisation at an institution which educates ten.

designers and research workers a year. :
At such an institution about 2o to 30 instructors are necessary for thé post-
graduate course only. ‘
. An aerodynamics laboratory with a minimum of five wind tunnels and two
water channels, a structures laboratory and an aero-engine testing and design
laboratory comprise the necessary laboratory equipment. ’
To facilitate even an elementary training in ground engineering and piloting
every institution will have to be affiliated to an aerodrome.
In the case of a single institution educating about 100 to 150 students °the
number of instructors will grow enormously and yet such an institution will be
+ able to produce not more than 20 designers and research workers together a vear.
Thus to specialise in each branch of aeronautics a student will have to spend
at least 10 years of his life and such a process will give the industry a person with
sufficient knowledge, although often with little interest in his work, at the end
of such a long period leaving aside the necessity of starting his own life at an
-earlier age. This is one of the reasons why.specialisation in only one or a few
branches of aeronautics becomes the only answer. Designers can thus be classed
into some of the following groups:— (1) Research workers in design. (2) Aero-
dynamic designer. (3) Structural designer. (4) Aero engine designer. (3)
Airscrew designer.  (6) Administrators and project engineer. (7) Aircraft
equipment designer.
At any industrial establishment they will have to be teamed up so as to suit
- a particular purpose.
As far as the practical experience of a student is concerned a system of vacation
" apprenticeship can be advocated. . Alternatively it may be possible for an
industrial establishment to allow these young engineers to go through their own
workshops for some period while bejng employed as designers. -This admirable
practice is followed by some firms at the present, as Messrs. Vickers Supermarine.
He would, therefore, like to suggest that the Royal Aeronautical Society should
invite discussions only on certain branches of the aeronautical sciences and the
organisation pertaining to these. In doing this some of the following points can
be borne in mind :— ‘
(1) The necessary number of different types of designers and other personnel a
. year. Thisis very important, as in future they should avoid congestion of qualified
- and highly educated unemployed members of the Society.
.~ {2) The possibility of centres of education under the direction and guidance of
..\ eminent scientists. .
= (3) The possibility of finding instructors to assist such men as well as the
necessary equipment for such educational schemes as are built around these
scientists. If possible such persons should be chosen from the younger generation
‘who are actually engaged in either design or research work and would continue to
>do so while working as instructors. :
. When these points are taken into consideration the general trend of the dis-
ussions can be kept on some of the following aspects of aeronautical training :—
1) A research worker. (2) Designer with the specifications already mentioned.
3) Ground engineers. (4) Pilots. (5) Technicians such as draughtsmen, etc.
6) The possibility of a person getting better training when actually engaged in
obs of lesser importance, i.e., the training of personnel from the ranks. (7)
Eossibility of help in the line of education of the Dominions, Colonies and the
Pendancies in the British Commonwealth of Nations. (8) The possibility of
Inging about a bhetter understanding and co-ordination between the different
lentists and the aeronautical workers of the English speaking nations, on subjects
aeronautical education. ’
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After every discussion or sets of discussions a board or a committee should]
selected by the members and this committée would incorporate such a digey
into an appropriate. scheme. Such a committee should-have about five o
members. - ) . ’ :

In the above he had assumed the educational system based on centre

the creation of a central institution where a set of students can be trained j
elaborate way in the various branches of the aeronautical sciences. Apart from
expenditure involved towards the establishment of such an institution, the vastn
of the scheme as already pointed out, and probably the impression such a plag
would create on a visitor, this idea has no appeal. He was not going to dets
the disadvantages of such a scheme hut he would like to request the Thairm
to invite a full discussion on this subject. _

Group Captain G. W. WiLLiamMsoN (Fellow): In the discussion on the lag
occasion, he mentioned that other institutions had given prolonged consideration
this problem. The Institution of Mechanical -Engineers considered a series . of
papers on Engineering Education and Training, one of them by Wing Commande
T. R. Cave-Browne-Cave, on February 26th, 1943 ; and for more than a year th
Institution of Electrical Engineers had been considering the same subject, thi
work culminating in a report and recommendations appearing in Part I of the
Journal for June, 1943. The recommendations deal very largely with the problerns
being raised to-night ; and by permission of the Institution of Electrical Engineers,.
a copy of them has been submitted for inclusion in the Society’s Journal. .

It is not therefore necessary to read them ; but he may perhaps remark on those  °"
points in which they cover the problems discussed at their last meeting on this - -
subject. In some ways, the Institution of Electrical Engineers’ discussion covered -
a wider scope than the present one; and he would mention that the original paper..-~
by Dr. Fleming was discussed at two meetings of the institution in London and-
five meetings at sub-centres, so that about one hundred speakers, many of them’
members of other societies and institutions, had the opportunity of giving their
views. ’

Firstly, the recommendations recognised that in any industry there will be about
four grades of technicians, whose training and education will differ in quantity
and time. These four grades are stated as craftsmen, foremen, student appren-
tices, university and post-graduate trainees. _

In each class, the same problems arise : selection, a probationary training which
is in itself a method of selection, methods of training thereafter, and the provision
of a very much better quality of instructor than in the past.

Dealing first with the question of selection of apprentices intended for craftsmen
and foremen, or even a method of producing these supervisory grades from

employer alone cannot necessarily find the best material, and he should be aided
by a selective panel. Once the mechanic or apprentice is selected, he should
undergo a prolonged probationary period, in which those young men not likely to
stay the course can be weeded out:

As regards the methods of training of this class, post-war planning should
produce organised schemes; and we should aim at a national standard. It is
recognised that these would-be craftsmen should be trained in a special apprentice
workshop instead of in the open works; and if the firm could not provide this,
arrangements should be made with the local technical college. Thereafter, their
practical training should be earefully organised so as to provide the maximum
amount of instruction for the hours worked, and this period of their education
should include part-time day release, whether or not they are attending evening
classes. .

There has been -a tendency for instructors to be drawn from those classes who
are not entirely suited to work in industry ; and this process has been hastened by
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the fact that the rewards of teachers compare very unfavourably with those of
their colleagues working in the factories. The report goes on to say that teaching
should be made more attractive; that there should be an opportunity for any
instructor to return to industry as a means of refreshing himself in regard to later
developments; and that anyone destined for a career in teaching should himself
be instructed in pedagogy, the art of imparting information.

Dealing with those young men who would come to the firm from a university
career, some similar considerations arise: once again, there should be careful
selection, a probationary period, standardised methods of instruction’and training,
and some method by which the instructors themselves are of a higher standard.

Amongst the recommendations of the Institution of Electrical Engineers, the
suggestion is made that there should be no financial barrier to a university career
when the man himself is fitted for it; and that something should be done to offset
the tendency in university education to produce technicians only—due regard being
given to the fact that-these young men must not only be scxentlsts, but leaders
of their fellows.

On one point, the institution report is closely in agreement with the suggestions
made at the last meeting of the Society: it is strongly recommended that between
school and the university the candidate should be given one year’s experience in
industry, a period which could be regarded not only as a probation, but as one
which provides an opportunity for mental adjustment on the part of the student
himself.

Then follows the usual three years’ university career, in regard to which two
recommendations are made :—

1. The shorter vacation should be devoted to tutorial classes in which the
work of the previous term can he. consolidated.
2. The longer vacations should be spent in obtaining actual practical
, experience in one or more factories.

The university course, so sandwiched. with invaluable practical experience,
should be followed by one year of broad practical training, before the student
need decide the line he will follow for the rest of his career. During this period,
his wages or salary must be such that he can regard himself as being self-
supporting.

This recommendation says in effect that even the post-graduate should be
allowed this one year of practical experience in which to adjust himself ; and here
again, correct selection and a period of probation would hoth be ensured if it were
possible to follow this recommendation.

As regards the methods of carrying out post-graduate training the Institution
_of Electrical Engineers thought that post-graduate training at universities should
be more fully developed ; and should be supplemented by specialist courses arranged
locally in the form of a series of lectures to be delivered by recognised authorities
in their subject; they also recommend supplementary courses in economics, works
organisation and management, and industrial and business practice. = The report
does not refer specifically to the need for the teaching of self-expression in the
English language, which must not, however, be absent from our own deliberations.

‘He would like to refer briefly to a proposal made by Wing Commander T. R.
Cave-Browne-Cave. His paper says :—

The present part-time courses release students from works on one day or an
equivalent period per week. This detracts greatly from the value of the student
to the firm, because his job stops for one day. It is unsatisfactory for the
. student, because it is so short that it leaves much of the mathematical and difficult
part of hlS college work to be done in the evening when he is tired. He is ready
to tackle much of his work in the evening, but this should preferably not be that
Part which involves mathematics and difficult theory.

If he were relieved for 50 per cent. of his day time by another student working
0pp051te numbers ’’ with him in works and in college, the job in the works

;o
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would go on continuously and the student would get a much better cham:e
the more difficult part of his college work. This mlght be done in altema
weeks or half-weeks.

In the previous discussion he referred to the remarkably interesting apprentj ‘
organisation developed by Metropolitan Vickers, Ltd.; on of their senior edygd
tional advisers is Mr. Kenneth R. Evans, M.A., A.M.I.Mech.E. ; and commenti
upon the proposals made by Wing Commander Cave-Browne-Cave, he makes th
j following remarks :—

The proposed scheme is practicable if at least two major difficulties are ove
come. First, the rate of pay per workshop hour would have to be doubled,
the apprentlces subsidised by the State. Alternatively, leg1slat10n to make
present wages obhgatory, and to compel each firm to employ a minimum propo
tion of apprent1ces would be required. Otherwise, some firms would be handi:
capped in their competition for orders, both at home and abroad.  Secondl
firms would have to pay wages to half of their apprentices during the alternate
half of full week periods when the téchnical colleges were closed for thé Christ-

“mas, Easter, Whitsuntide, and summer vacations.

periods in each year, amounting in total to more than 20 per cent of the year, -

If such a comment can be made in regard to proposals dealing with training in -
the electrical industry, it is far more necessary for the aeronautical industry to
give consideration to a similar problem. As he had said previously, planning of
this type of education is dependent upon government decisions; and the cost of
applying such recommendations as the above to their own industry would be far
greater than post-war trade could bear. -If, as Sir Roy Fedden suggested, a -
committee is set up to examine this important problem, one of their first considera- |
tions must be the extent to which the government shall be asked for advice in
regard to planning apprentice and university training, and thé extent to which:
financial assistance can be given. . .

The advice should include a long term policy of recruitment. In his paper for
the Institution of Mechanical Engineers, Mr. Kenneth Evans says: —

Although it is not yet possible to determine the periods and dates of slump
and boom, it must be realised that it is necessary to have an even flow of young
men entering the profession. The regular flow should only be qualified by a
steady increase or decrease spread over a number of years.

Only the government can provide the aeronautical industry with a statement
showing the anticipated trend of trade, from which, with government assistance,
calculations should he made showing the number of young men in each grade to
be handled by the trade over the next ten years or so.. Once these figures have
been approved by the government, they should undertake a sufficient proportion of
the financial liability to ensure that the education of these young men, upon which
the nation’s future may depend, should not be handicapped merely by a perlod of
bad trade, either general or in a particular industry.

In thelr own generation they had seen this disaster fall on more than one great
industry; and he referred last time to the disinclination of great firms to take
apprentices at all in the period immediately following the last war. In the ship-
yard industry, for example, thousands of young men in Jarrow were out of work
for months or years, in view of the closing of the shipyards upon which the family
livelihood depended.

Supposing that advice and help can be obtained from the government, they may
cast their thoughts forward to the time when it might be possible to establish an
aeronautical university for post-graduate work ; nothing in its constitution should
prevent the attendance of senior executives in mdustry or instructors from other
universities from attending as students for refresher courses.

Either in combination with this, or separately, they may have to organise some
sort of staff college for post-graduate work on the management side; and both
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yroposals would be well worthy of consideration by any committee which the
may choose to set up.

t\-Pinally, they came to consideration of the extent to which their largest, if not
their best customer, the Royal Air Force, could he induced to co-operate with them
in improved maintenance of the aircraft they produced with blood and sweat.

One speaker at the last meeting spoke of the comparatively low quality of
maintenance in the Royal Air Force, either in peace or war. He was regretfully
compelled, after long experience, to agree with him: not so much in regard to the
actual maintenance of the aircraft in service, as in regard to the lack of any long
date planning which could be carried out by a genuine chief engineer and a staff of
engineers with some experience other than that as pilot, even when supplemented
by a very brief engineering course. Waithin his experience, numbers of accidents
had occurred due to the lack of technical instruction of pilots even in such elemen-
tary subjects as the running up of an engine prior to take-off. But quite apart
from this, the Royal Air Force is far behind the other Services in the experience
training of its would-be engineers in the factories producing the highly technical
equipment the Service uses. ~

But civilians must be careful not to interfere in matters which a fighting service
may regard as its sole concern ; they might, however, presume to offer co-operation
and advice in regard to the future training of Royal Air Force engineer officers,
assuming that they are first successful in putting their own house in order.

Finally, since it affects not only their own problems but those of the Royal Air
Force, may he quote a few lines from the paper by Mr. Kenneth Evans, which he
had. previously referred to:—

In August and September preceding their entry to the university, and in sub-
sequent summer vacations, university candidates were expected to enter:—
1. Other engineering works for further manufacturing experience.
2. Municipal power stations and supply companies for generation and distri-
bution experience. :
~ 3. They could go to sea as working supernumerary engineers on tankers
and freighters, but not passenger ships.
4. They could go abroad to learn a language and gain experience in travel
and the outlook of other peoples. '
5. Or they could undertake any experience which had a cultural, general
educational, or engineering value.

These university students have four or five summer vacations available for these

less than one year. Their total practical training in the works covered a period
" of not less than two years and two months in duration; and it is stated that heads
. of departments who were privileged thereafter to employ these youngsters were
delighted with the results. : :

those available in electrical or mechanical engineering.” With air lines covering
the whole world, it would be odd if aeronautical students could not be given
cultural and general engineering experience at least equivalent to that obtainable
in any other industry.

Captain Lacouce (Belgian Army) : As a student in Belgium, after having passed
_through an engineering course of five years, he had what was called a post:
graduate course for a further year in order to become a specialist engineer. After
 taking this post-graduate course he went into the technical work, but he was
sorry to say that what he learned during the post-graduate course was of very
- little use for the work he had to undertake, He learned much more during his
first year of actual technical work than he had learned in this post-graduate course.
He did not believe very much in school for specializing engineers ; he believed much
more in practical instruction, and he wondered whether post-graduate courses

4

experiences’; and after graduation they return for a further practical training of not

In their own industry they had opportunities of this type no less desirable than '

|
|
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might not be-advantageously replaced by one or two years in the works Solvm
the actual problems. 1

He added that others like himself were Belglan aeronautical engmeers now
* this country, but, being away from home, they had lost the technical point of vie
and had had no recent experience. He was concerned with the position when th
went back eventually to Belglum and resumed their engineering work, and he
wondered whether opportunity might be afforded for them to go into Works i
this country—he did not mean paying a one-day visit and then saying good-bye—:
but really going into the work and getting in touch with it.  That would be g
great advantage, and if anything of that kind could be arranged he for one would
be very grateful.

Sub.-Lieut. R. C. ABer, R.N.V.R. (4ssociate Fellow) (contvzbuted) : At the
first meeting it appeared that the proposals put forward tended to fall into two .
categories (theoretical and practical), whereas the linking up of other branches
of engineering with university degrees does not cause any neglect of practical |
training, even for the very numerous category which will never get near university
training. On the contrary a harmonious blend is produced, in which not only is
there a properly constituted ladder provided, from the bottom to the top, but this
may be mounted in slow stages at any age. The University of London, which
embraces schools providing evening class facilities for the apprenticed engineer,
is a good example, but there are also other schemes which arrange for apprentice-
ship to be sandwiched into degree courses in a variety of ways. '

University training, quite apart from' the class of secondary education the
student may have had, trains the judgment for new developments, by building the
specialised training on a preliminary very wide basis, which may be common té .
many different Faculties of a University. Consequently the basic requirement
for the character of the University is that all its Faculties should cover a wide
enough ground to gain recognition of its ¢ universality.”

Now the subjects which can be included under ‘‘ Aeronautics '’ in the honest
sense of being specially characterised by tha* association, do in fact cover a
universal field, for example :—

Fluid Mechanics.

Vibration.

New Materials.

Motive Power.

Parachute Jumping.
High Altitude Flying.
Violent Manceuvres.
Travel Quarantine.

Medical.

Surveying.
International Law with special reference to the right of * Innocent

Passage '’ over territories.
Manufacture.
Economics. { Transport. Sailing ships.
Mercantile Insurance. { Powered ships.
Flying ships.

. There are two types of University in this country, with the Colleges close
together, as at Cambridge, or with a hetrogeneous arrangement of scattered
Colleges, as in London. It is also possible to have an even more widely scattered
Federation of University Colleges and Polytechnics, and the suggestion made here
consists of three points. -
(1) Arrangements between polytechnics and aircraft factories of all kinds,
either for evening class co-operation, or sandwiched whole-time courses, or some
other arrangement copied from other branches of engineering.

»
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(2) Formation of many more schools, such as the De Havilland Technical
School seems to have developed into, w1th orthodox constitutions.

{3) Federation of all this about a post-graduate research centre, not forgetting
the possible development of Aero Research, Ltd.; at Duxford, into a suntably
constituted college.

Two vital problems arise from this proposal which are made rather knotty by
the fact that their solutions tend to conflict, i.e. full recognition by other Univer-
sities of a proper University status, and the problem of a generation of aeronautical
engineers who have attained competence by recognising, not only the characteristic
‘“ differentness '’ of this new science, but also the shrewdness of sacrificing a
degree course in some unsuitable Faculty, for the sake of unfettered ‘‘blossoming”’
in aeronautics—these will demand degrees from such a new University, without
anything more than a testing course, as distinct from any honorary degrees that
may be conferred.

Finally the formation of various societies which form an important part of
University life, and are quite convenient even with the scattered Colleges of
London, will not be so easy for the nation-wide federation such as is suggested
for the. Aeronautlcal Umversxty, but may well be achieved by an ambitious pro-
gramme of regional meetings organised by the Students’ and Graduates’ Section
of the Royal Aeronautical Society, together with a system for touring the
different kinds of Colleges during the first part of a degree course.. Aeronautics
has a message for civilisation and no plan should be con51dered too ambmous at
such a time as this.

N. S. Muir (4ssociate Fellow) (contributed) : Arlsmg from the proposed
Reform in Education recently announced by the Minister of Education it is clear
that technical education will undoubtedly be a large part of the general scheme.
In this branch there must be envisaged a considerable emphasis on the science of
aeronautics. .

The personal views of Sir Melvill Jones and other eminent authorities who have
attended official discussions and public meetings, following the recommendations
of the Fedden Mission arising from a study of the growth and present position of
aeronautical education in America, have supported this aspect and it appears that
the Government, the Aeronautical Research Committee and the industry have now
indicated their views in support of the founding of an aeronaut1ca1 educatxon
centre of a national character.

A National School for Aeronautics should provide training over the whole
field.of research, technical development and production. It should thus have both
an academic and industrial appeal. This is important because there are normally
two types of students:— ' ‘

’ (a) Those of school certificate or matriculation standard normally entering
" industry at about 16 years of age who wish to train in some branch of aero-
nautical engineering under virtually a trade apprentice type of scheme, and

{b) The graduates of more mature years who also wish to specialise in some
branch of aeronautics.

It is clear that usually some candidates from type {(a) will eventually become
type (b).

To build and equip a National School to train such personnel on the widest
possible scale in both theory and practice would involve the expenditure of

., millions of pounds to provide an appropriate site complete with an airfield,
.. - laboratories and teaching facilities in all phases of the subject. Such an institu.
tion would, however, still fall short of the ideal because at the end of the training
course the md1v1dual would not have acquired any of that breadth of experience
or vision which at present necessitates some years spent in practical contact with
+ the industry.

" Many contributors to the recent discussions held under the auspices of the
Royal Aeronautical Society emphasised the need but did not suggest the means.

‘
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The purpose of this memorandum is to focus attention in this respect and to dp.
attention to the unique position offered at Farnborough by the Royal Aire
Establishment as the site for the National School. On first considerat
this suggestion may seem odd because the R.A.E. is a Government Research
Establishment—but the proposal hinges on just this very fact. -

There is no other placeé in the Empire possessing such a concentration
facilities for the teaching and practice of aeronautical science—and the schem
could be arranged so that the establishment could fulfil both functions, namel}‘
that of a Government Research Establishment and that of an educational instity.
tion catering for students of the trade apprentice standard right up to and
including the post-graduate. Entrants would normally have to be British
subjects or otherwise officially approved. There is already an R.A.E. trade’
apprentices scheme which plays a very useful but lamentably small part in the
training of aeronautical engineers. This scheme could be considerably augmented
within the .framework of this proposed programme and could link up with the
similar schools run by many industrial companies.

A post-graduate scheme could be instituted, using as teachers (part-time in
the first instance) the present university professors and staffs implemented by
suitable R.A.E. permanent staff, which would operate on conventional university
lines on a scale commensurate with the facilities available in the establishment.. -

It has already been stated that last year American institutions directed into =
industry some 1,400 aeronautical graduates, and there would appear to be no
reason why a National School at the R.A.E. should not ultimately train at least .
a quarter of this number of post-graduates per year. o

The 'basic idea is that after instituting the theoretical side of the syllabus it
only requires the practical and laboratory work to he organised and co-ordinated
with it. The actual official work now proceeding and the work of the future will -
provide such laboratory training and experience of the application of theory
ranging from the drawing office to the full scale flight test in a manner quite
unique in the history of technical education, and which could never be achieved
so readily in any completely new institution or combination of existing
universities.

To attempt to do so elsewhere would, as already indicated, involve much outlay,
time and labour and the result would ideally be merely a replica R.A.E. but
without the actual handling of official civil and service development work which
provides the unique background to such training. '

It is suggested that a much smaller amount of money would suffice to provide
the teaching facilities and other university features at the R.A.E. than elsewhere.
The students, who in the first few years would comprise new entrants and some
proportion of existing staff, 'would be treated as members of R.A.E. departments.,

This idea works well in many American universities such as for example the
Californian Institute of Technology where the students themselves are paid for
running the wind tunnel some 18 hours a ‘day, in shifts to allow for normal
study, on the projects and reasearches contracted for by the government and
the aircraft firms.

Full practical training obtained:automatically is thus possible in a unique way:

(1) By the ‘‘ university ’ organisation and atmosphere in the teaching
branch. : . '

(2) By the fact that the personnel under training are actually employed at
other times on the normal work of the R.A.E. and paid according to some scale
or scheme which would take into account the fact that they are also receiving
specialised training.

Full use would be made of the airfield after normal working hours in the
teaching of flying and other co-ordinated activities and thus would .save
expenditure on a new site or on the modification of some other existing airfield
of which many no doubt will become redundant after the war. Redundancy
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should not be made .a basic argument for the laying down of a new school '
at such an airfield where the necessary equipment would still have to be installed
at considerable cost in time and material.

It is suggested that the use of a reconstituted R.A.E. as the National School
in addition to its present function as a Government Research Establishment
will enhance its reputation internationally and would provide a most excellent
source of skilled aeronautical engineers and scientists. Some of these could,
each year, probably continue to be employed on the permanent staff and the
remainder can be absorbed in the Empire’s aeronautical industry.

An important result of the above proposal would be that the official work of
the R.A.E. would be expedited by virtue of a large nuiber of keen student
assistants that will be available, part-time during the academic year and full-time
(less normal official leave) for the rest of each year. '

N. A. WHite (Hon. Secretary, Luton Branch) (contributed): In considering
any scheme or proposed scheme for the education of aircraft engineers the Society
should give due thought to the possible position of the aeronautical industry after
the war, as it would not seem possible that it would be able to support then,
anything like the number of technicians that it employs in wartime. As already

v stated by Sir Roy Fedden the American system of aeronautical training should not
i, be looked upon as a perfect example, but it should be considered from all angles in
order that the scheme now being drafted can take every advantage of the work
done in America. The greatest care should be taken to ensure that
the correct background and right type of training of a high standard be given
and thereby prevent a mass produced pupil which the M.A.P. mission led- by
Sir Roy Fedden apparently found in the U.S.A. He would put forward the
suggestion that University graduates be given practical training in works during
their vacations and so help to bridge the gap which now exists between the
theoretical graduate and the practical engineer.

The training should be as broad as possible up to at least the Higher National
Certificate stage, because unless this is so an engineer employed in such a quick
changing industry as their own may find himself inadequately trained within a few
years. Sir Melville Jones has already emphasised the necessity for one central
university, as the.elaborate apparatus required for post-graduate training would
" be extensive and a large number of specialized teachers would be required, however
few students there were, but nevertheless a certain amount of more elementary
aeronautical training could be given at various educational institutions throughout
the country. By doing this the more practical engineer who requires to know the
principles of a€ronautics as apart from the highly specialised technical knowledge
required by the research worker would be provided for. He would personally like
to see the existing arrangements in this direction very much enlarged.
A number of speakers had urged that post-graduate courses should be concerned
with the engineering production aspect of aeronautical work, but as the methods ;
and processes used in the aeronautical industrv are similar and in some -cases \
identical to those used in other industries it would seem advisable that this branch i
‘of the training should not be delegated to purely an Aeronautical University, but
more correctly to a course selected by a ‘‘ Council of Engineering Institutions.”’
This would seem advisable, as methods and processes of various industries could i
then be interchanged to the advantage of all concerned by calling upon all” i
industries to provide personnel to give lectures. i
One main feature which does not seem to have been covered is the cost of these i
proposed post-graduate courses. It is a well known fact that university training i
is only obtainable by those having good financial means because even though a !
limited number of scholarships are available they do not cover the expenses ;
involved. It has already been stated by Sir Frederick Handley-Page that the |
person who learns engineering through the hard school of life in the workshops
of a firm and eventually obtains a General Engineering Degree by part-time study - B
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is the better engineer, because the other individual having attended a unjvé
and knowing full well that whether or not he obtained a degree, a goods
awaited him, he did not become as well educated finally as the person who had
earn his living. It would seem that a Government grant would be necessary i :
scheme now under consideration is to be available to all who have the abij
whether or not they have ‘the financial means. By these remarks he did not
to insinuate that the training should be free, but he would like to see the num
and value of engineering scholarships increased.

He agreed emphatically with Mr. R. Hadekel on the ‘“ Status of an Engineer,
and he thought everything it is possible to do in this direction should be done.

Finally, the aeronautical branch of engineering has always been outstanding fi
its determined attitude in carrying out experiments, and it should continue thi
policy with the training of its future employees. : S

Flight Lieut. R. G. Simmons (4ssociate Fellow) (contributed) : When he chose
aeronautics on leaving school it was because it was *‘ the coming thing.”” He
had no specific course charted for him by the headmaster as he would have done
had he chosen commerce, or one of the other professions, and in this he fancied
he was no exception. It seemed that as an apprentice to ene of the aircraft”-
firms he could only learn a very specialised trade in the industry, e.g. one engine
or one type of airframe construction, and that in consequence his career would be
entirely dependent upon the success or failure of that firm. Alternatively, as an
apprentice to the Royal Air Force he could get quite a good general knowledge of
aeronautics, but with only limited prospects of its application and his own advance-
ment. As one who chose this latter course, intending to transfer to civil aviation
at the end of his twelve years’ service, he might add that he was later confounded
by the realisation that very few, if any, of the qualifications and diplomas issued
by the Royal Air Force were directly recognised as such in civil aviation, and vice-
versa.

Judging by what has already been said at the meeting held on June 25th; 1943,
it would appear that the situation to-day has not materially altered in these respects
from what it was thirteen years ago. It therefore seemed-to him that the Royal
Aeronautical Society could perform a useful service in the cause of aviation if it
were to submit a memorandum to the Minister.of Education showing :—

(a) The broad divisions into which the whole field of aeronautics may be
divided.

(b} The prospects of future candidates in each division, giving possible
careers, and showing the proportion of posts normally to be filled in each grade
of the divisions.

{c) The suggested educational standards, in terms of present day school and |
university standards, required in each grade in each division. .

(d) Where present day standards of education are grossly inadequate, an
analysis of their shortcomings and recommendations for their improvement.
Anybody who has had experience as a Unit Censor will endorse the complaints
made about the general lack of ability in self-expression and he felt that in many
cases lack of ability in leadership is the inevitable result of this. However, this
is an indictment of the educational system as a whole which if endorsed by the
Royal Aeronautical Society could be conveyed with appropriate recommendations
to the proper authority. He considered that this lack of ability in self-expression
and leadership is directly responsible for the dearth of good teachers and instructors
to be found in the lower grades. Far too often a man is left to learn in the hard
school of experience with consequent waste of time, energy and material.
Presumably the requirements in man-power for the immediate post-war period
will be met by the demobilisation of the shadow factories and the three Services.
Aeronautical training centres, such as have already been outlined, must therefore
be established and be in reasonable working order before this period is upon them.
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In conclusion, he would stress that a survey. of the whole field of aeronautics is
an essential preliminary to any long term planning which is to put their house-in
order. ,

RESOLUTION.,

THe CHArRMAN: The point had been reached in the discussion when a resolution
‘might be usefully put forward. He did not want anything elaborate, but certain
points of view which had been expressed might perhaps be combined in some form
of resolution which would reflect the general feeling of the meeting.

Mr. M. LancLeEy: He proposed the following :— :

(1) That the Reports of these two meetings be conveyed to the Council of
the Royal Aeronautical Society with a recommendation that it endeavours to
arrange for a committee to be formed to draw up a plan for the training of
aeronautical engineers of all grades, bearing in mind the qualitative and quanti-
tative requirements of the industry.

(2) That the plan'is to be designed in the first place to suit the particular
requirements of the United Kingdom but co-ordinated into a Commonwealth
scheme as soon as convenient, and the Committee to recommend what steps
should be taken to this end. : .

(3) That the plan be co-ordinated with similar schemes at present being
developed in other branches of engineering, particularly those of the Institution
of Mechanical Engineers and the Institution of Electrical Engineers.

(4) That the. Committee should include representatives of the Ministry of
Labour, the Air Ministry, the Ministry of Aircraft Production, the aircraft
industry, and the Board of Education, and that it should collaborate with the
Board of Education in consultation with the aircraft industry as suggested in
Paragraph 84 of the recently issued White Paper on Educational Reconstruction.

Prof. F..T. HiLr: He considered that something ought to be added about the
Society’s own scheme.

The CHAlrRMAN: A clause might be added to the effect that, in considering this
matter the Society should review their 1938 scheme for apprentices and theoretical
training. : :

Prof. HirL: That would cover his point.

Group-Captain G. W. WirrLiamson: The Society would do well to visualize what
] it was intended to do concerning the people returning to industry from the war
@'  before it considered what it was going to do about people who had never been

"~ 'in the industry before. ‘

The CrairMAaN: That might furnish material for another clause.

A'MEeMEBER : One point which might be added to the clause dealing with collabor-
ation with other bodies is that collaboration should also take place with the
Institution of Automobile Engineers. There were certain aspects of aero engine
design which interested them.

The Cuairman: It might be wiser to generalize that paragraph and speak of
‘“ other engineering institutions.”

Mr. LancLEy: He agreed to that amendment of his resolution.

Group-Captain WirLiamson: Mr. Langley had used the phrase ‘‘ qualitative
and quantitative requirements of the industry ’’ and it was following this that some
reference should be made about taking account of personnel returning from military
service, : :
>« Mr. LaNgLeY: He agreed to this modification also.

A Stupent MEMEER : He suggested that one of the most interested parties was
the students themselves. Difficulty might be found in discovering a representative
ody of students, but the student point of view should be consulted.
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The CuamrMAN: The Society had a Students’ and Graduates’ Section,
while one could not quite foresee how this matter would be organized he assurig
that the Committee could take evidence from one or two students appoin:
by their fellows from that section. '

A MewMmBer: Clause (3) :of the resolution might be extended to the effect th
evidence be taken as to conditions not only in this country but throughout thg
world. He had in mind the post-graduate schools in the United States Univers
ties. There were also two specialized branches of education, one of them §
the specialist training of research scientists, in the Soviet Umon This experience:
might be studied. )

The Cuairman: Clause (3) of the resolution deals with the co-ordination of
national schemes. What the last speaker suggested was that in planning they
should take into account what was being done elsewhere. That would be best
covered by a separate clause somewhat to the following effect :—

That the Committee should glve< due consideration 'to educational systems in
other countries, particularly in the United States and the Soviet Union.

He felt that the set of recommendations now before the meeting was, if not
absolutely complete, sufficient to indicate the trend of their thinking and to start
matters along the right lines. He hoped that the Council would be able to act on
the amended resolution. He then put the resolution as expanded and modified in
the following form :— ' :

(1) That the Reports of these two meetings be conveyed to the Council of
the Royal Aeronautical Society with the recommendation that it endeavours to
arrange for a committee to be formed to draw up a plan for the training of
aeronautical engineers of all kinds, bearing in mind the qualitative and quantita-

. tive requirements of the industry, and first taking account of personnel returning ™
from military service.

(2) That the plan is to be designed in the first place to suit the particular
requirements of the United Kingdom, but co-ordinated into a Commonwealth
scheme as soon as convenient, and the Committee to recommend what steps
should be taken to this end.

(3) That the plan be co- ordmated with similar schemes at present being
developed in other branches of engineering by educational establishments and
by engineering institutions.

(4) That the Committee should include representatives of the Ministry of
Labour, the Air Ministry, the Ministry of Aircraft Production, the aircraft
industry, students, and the Board of Education, and that it should collaborate
with the Board of Education in consultation with the aircraft industry as
suggested in paragraph 84 of the recently issued White Paper on Educational
Reconstruction.

(5) That the Committee should closely consider the Royal Aeronaitical
Society’s 1987 educational scheme.

(6) That the Committee should give due consideration to the educational
systems in other countries, particularly in the United States and the Soviet
Union.

This amended resolution was put to the meeting and carried without dissent.

CORRESPONDENCE

(The following is a copy of a letter to the ‘‘ Staffordshire Sentinel *’ which has
-also been sent to the Editor of the Journal. It concerns a proposal to raise a sum
of money to found a Youth Hostel in the Stoke-on-Trent area.)

Sir,—As a Kerr Stuart apprentlce, and one who helped to build the first and
subsequent Battle of Britain Spitfires, and also helped to repair and doctor them
after being in action, I would like to express my views on a memorial to R. J.
Mitchell, through the ‘‘ Sentinel.”
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First, the memorial should not be parochial, municipal, or even national, but
universal, and of such a character that all the countries and people of the civilized
world would use it. The winning of the Battle of Britain saved the civilized world,
and the Spitfire aircraft flown by the cream of the youth of Britain and the Empire
had a large share in the victory.

Second, the memorial should perpetuate and keep alive the foresxdht realism and
perseverance of R.J. and the men who flew and fought in his creation.

These two points seem to be perfectly welded in a Mitchell Memorial College,
to attend which would bé the ambition of every young aircraft designer and
visionary. A few acres of the ground over which the Spitfires and thexr pilots
proved R.J.’s genius to the world would be a fitting site for the memorial. The
honour of the buildings and equipment should be that of the aircraft industry of
the Allies. _

Entrance to the college should be by a special universal examination and perfectly
free of any monetary liability to a successful candidate, in fact the college would
be open to the poorest or richest boy who showed promise-of genius or greatness
in the science of making the air safe for mankind to use, of which R.J. was a
pioneer. . The cost of this should be the responsibility of the people in grateful

memory of a genius who, in may belief, gave his life to help them. The city which -

is justly proud of being his birthplace and cradle can honour his memory by finding
and nursing other fellow citizens to carry on for him.

Yours faithfully,
A. AINLEY.

EXTRACT FROM THE REPORT OF THE EDUCATION AND TRAINING:

AND PERSONNEL SUB-COMMITTEE OF THE INSTITUTE OF
ELECTRICAL ENGINEERS.

RECOMMENDATIONS. .

(1) CrAFTSMEN AND FOREMEN.

There is general agreement on the need for measures which will lead to
improvement in the status of the craftsman. To this end the following recommen-
dations are made:—

training courses. This should be the responsibility of panels representing wider
interests and experience than those of the employer alone. (4.1.)

- (b) That there should be a prohationary period for all craft apprentices during
which provision would be made for transfer to more suitable employment where
~ necessary. (4.3.2.)

X (c) That the apprenticeship should commence with a period in a special appren-
~ tice workshop where the elements of the craft would be acquired under the
guidance of experienced instructors. Where possible these workshops should be
.a part of the industrial orgamzatlon but co-operation of the local technical colleges
will be necessary where this is impracticable. (4.3.2.)

- "{d) That subsequent practical training should be organized and that definite
y responsibility for the training course should be accepted by each employer.
432

{e) That part-time day release should be granted for general education and for
Vocatlonal instructién. (4.2.2.)

" (f) That the combination of workshop and classroom instruction should be
rganized on nationally recognized lines and that a Craftsman Certificate be
stltuted (4.3.1.)

(g) That subsequent part-time courses should be provided leading to certification
or foremanship.  (4.3.3.)

(a) That more care should be exercised in the selection of entrants to craft

|
|
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(h) That the school-leaving age should be raised and that the full-time educ
received up to this age and the part-time education received subsequently sh
both be planned on as broad a basis. as possible. Thus every facility wouldf}
afforded for development, not only in the craft or trade but also in the best yge
leisure, and transfer to other types of work would be sxmphﬁed for the man w
so desires. (4. 3 1.)

(2) STUDENT APPRENTICES.

This title is intended to cover those whose practical tra1n1ng and techm
education are combined on a part-time basis, who will become draughtsmen
designers, etc., and may attain some of the hlghest executive positions.

It is recommended — .

(a) That organized schemes of practical tralnlng should be instituted, o
participated in, by all employers of student apprentices and that recognized nationa
standards should be established. (4.2.4.)

(b) That part-time day release for study, both general dnd technical, should
be compulsory and that this release should not be for less than one full day per
week. (4.2.2.)

(c) That attention to technical matters at the expense of the study of broad :
scientific principles should not be permitted in the early stages of the course.-
(4-2.3.) s

(d) That some part-time evening instruction should also be available, but that- -
this should not be made compulsory. (4.2.2.)

(e} That the present schemes of Ordinary and Higher National Certificates
should be continued and developed and should form an integral part of student
apprenticeship.” (4.2.2.)

(f) That consideration should be given to making teaching in technical schools,
institutes and colleges more attractive as a profession. (4.4.2.)

(g) That the facilities which are available for technical teachers to return to
industry for short periods, to renew their industrial experience, should be extended.
(4-4.2.) :

(h) That technical teachers should receive instruction in the art of teaching.

(4-4.2.)
{3) University TRAINEES.

It is recommended :(—

.~ (a) That full-time university courses should be made available to anyone who
‘has the ability to obtain full benefit from them. There must be no financial barrier
to entry. Schemes similar to the present State Bursary scheme should be imple-
mented after the war, provision being made for increased transfer from National
Certificate to university courses. (4.2.1.)

(b) That university engineering schools should cease to treat all students as
potential high-grade scientific or technical workers. Those who are not, should
receive instruction in economics, law and social science in place of the more
advanced technical instruction. It is the duty of the university to equip men for
leadership and not merely to impart advanced technical and scientific knowledge.
(4.2.3.)

" (c) That university engineering students should devote part of the two shorter
vacation periods to tutorial classes and part of the longer vacatlon period to the
acquisition of practical experience. (4.2.3.)

(d) That a period of the order of one year should be spent in gaining experience
of industry before proceeding from school to the university. (4.2.1.)

(e) That all university engineering graduates should be given a course of prac-
tical tralnlng of a broad character. (4.2.5.)
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(4) ‘“ POST-ADVANCED ’’ STUDENTS.

The professmnal engineer must acquire specialized knowledge of the branch of
engineering in which he is engaged, and the university graduate must acquire
practical experience before he is able to apply his academic knowledge usefully.

It is recommended :(—

(a) That post-graduate work at universities should be further developed.
(4.2.3.)

(b) That ‘‘ post-advanced "’ courses of lectures by recognized authorities should
be provided locally, on specialized branches of engineering practice. (4.2.5.)

(c) That technical colleges should extend the provision of ‘‘ post-advanced ™’
course in such sybjects as economics, workshop organization and management,
industrial management, business practice. These and similar subjects should be
studied when the student is sufficiently mature to appreciate them and is likely
to be able to make use of them. This is. particularly important in the training
of men who have been selected as potential executives. Such men should also be
afforded opportunities of acquiring experience in administration. (4.2.5.)

REVIEWS.

AR TRANSPORT AND CIVIL AVIATION YEAR BOOE, 1943.
Todd Publishing Co., London. 1943. 10/6.

Section 1 of this book consists.of a series of articles on Civil Aviation;
Section 2, Memoranda and Statements of Policy; Section 3, Air, Transport
Committees ; Section 4, The Principal Air Transport Companies; Section g, Air
Transport Companies of the World; Section 6, Alphabetical Air Guide; and
Section 7, Distances Between Airports and Town Centres.

In the Foreword it is said, ‘‘ The present work is an attempt to gather into
one volume the available relevant information, together with representative and
authoritative views on the subject.”

Under any other title this book would have been better at the present time.
It labours under the fact that much information which would have added to its
value as a Year Book may not be published, just that information one expects
to see in'a Year Book. Most of the material in the first section is reprinted
from other sources. The second section gives the vague general non-committal
political statement of the Government by Sir Archibald Sinclair and Viscount
Cranbourne, two pages of nine times nothing, and is followed by the report on
American Air Transport, prepared by the United States Officé of War Information.
Following these is the report of the General Council of British Shipping and one
by North Eastern Airways.

Section 3 gives the report of the Lamplugh Committee and the Joint Air
Transport Committee, both of them excellent.

There is no need to comment on the remaining sections of the book. To
whom it will appeal it is difficult to say. Most of those in aviation are already
‘well acquainted with its contents, and to those outside the arrangement is such
- that it will be difficult to convince them .of the parlous state in which British
!av1at10n will find iself if left in the hands of those very people who failed to
produce the goods before the war,

Hice StrENGTE PLYWO0OD FOR AIRCRAFT.

B.S.I. Specification 6V3. July, 1043. 1/-.
- This specification details requirements for two grades of plywood, (A) to be
used only where it is necessary for design reasons and for bent parts, and
B) for three-ply not covered by A and for multi-ply.




