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Ii\: introducing this subject for discussion, the authors feel that 
soiiie apology is necessary for embarking upon a course which if i h  

believed is unique in the annals of similar Institutions. 
That they have introduced it must not be takeii as evidence 

lhat they are unconscious of the insufficiency of their experierlce, 
outlook, or standing, in the profession they have adopted. They 
realise fully the difficulty and boldness of their task, and the 
innumerable aspects it presents, and they are well aware that 
maiiy attempts have already been iiiade to find a general solution 
of  the problem. They venture to add this further effort, in the 
hope that a definite scheme may be formulated froin a discussion 
Imed upon the consideration of one branch only of the engineer- 
ing profession, namely, that dealing vi th  the automobile. 

The very fact that the authors are junior members of the 
profession gives them inany advantage5 in initiating a discussion 
on this subject. They have emerged comparatively recently from 
their training, and can, therefore, the better describe haw far 
that training snits their requirementn Remembrance of the 
process is quite fresh in their minds, and they can at  least claim 
to have up-to-date information on their subject By joint 
authorship they have endeavoured to o\ ercome any want of breadth 
of view, and by comparing notes as to the details of the training 
of which each has had personal experience they have sought to 
place themselves in the position of being able to  point out the 
deficiencies which appear to them to exist in the various courses 
of instruction which are at present open. 
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The industry is as yet in its infancy, arid hitherto the most eini- 
nent meii mnnected with it have perforce been drawn from other 
spheres, where the problems are largely of a different order. By 
trial and error these men have succeeded at a time when no 
guidance from prior experience was possible. NOK that the 
industry is well established, the men who have yet to achieve 
distinctiori must have their educational wants recognised right at 
the start, and the technical education authorities must realise 
the need for  a common standard in place of the somewhat sporadic 
efforts made at the present time to cope with the general demand 
for special instruction in automobile engineering. At the present 
moment, therefore, when the educational apparatus for the pro- 
duction of automobile engineers is in process of being developed, 
the subject is specially opportune. The authors believe that this 
Institution can be made to form a natural link between the 
industry and the educational establishnients, and they think that 
it has great opportunities for influencing in a marked degree 
the courses of instruction provided therein. It therefore becomes 
highly important to consider the question carefully at  an early 
date, so that when the occasion arises the policy may not be found 
to be wanting. 

The influence of the Institution, however, need not be limited 
to the field of purely consultative work. In the capacity of 
employers, many of the individual members are already brought 
into contact with the subject, and have formed opinions and gained 
experience thereon, which the Institution in its capacity of a 
clearing-house for ideas could use as a basis upon which to 
formulats schemes and to encourage public-spirited action in  
regard to conditions of training. 

THE NEED FOR SPECIALISED TXAINIKG. 
Automobile engineering covers such a wide field that it is 

almost impossible for one individual to possess a complete know- 
ledge of all the subjects necessary for the design, the manu- 
facture and the selling of a car. Therefore, although an 
automobile engineer should know the f nndamental principles 
common to all branches of engineering, he must specialise after 
a certain point has been reached. 

Automobile engineering as a profession autoniatically divides 
itself into the three branches above referred to, but more 
conveniently dealt with i n  the inrerse order-elling, manu- 
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l'actniing and designing-in which order they will be considered. 
Each of the three branches requires a soinewliat different training 
from the others, and this should be realised at  the start, but the 
actual choice should be made as late as possible, say after two 
years' preliminary training, aiid until it is made, no com- 
plete course of instruction call be specified. In choosing which 
one of the three branclies to adopt, due allowance should 
be made for the particular desires and abilities of the aspirant, 
the facilities available for the necessary training, the number of 
vacancies available, and the possibility of obtaining one. Unless 
this is done, a vague or indefinite course of training is apt to 
leave the young man in a condition unfitted to carry any respon- 
sibility, so that the remuneration which he is likely to receim 
will not accord with the time and inoney spent on his training. 
It may be mentioned here that those who obtain employment 
only through the influence of personal friendship must be taken 
as outside the scope of this paper. 

The requirements of the three branches may be specified as:- 

1. Commercial ability, suppleriiented by a certain aniount of 
technical knowledge, which iriay successively develop 
salesnien, demonstrators, sales managers, agents and 
inanaging direebrs of eiigirieering undeLrtakings. 

2 .  The combination of techiiical and business abilit.ieri which 
would l e d  from apprenticeship to the drawing office, 
thence to shop or department management, and ulti- 
mately to works manageineiit, aiid to the positioil of 
general manager. 

3 .  The purely technical, which after apprenticeship tends to 
produce draughtumen, designers, consultants and spe- 
cialists in the various details (,of which chassis, imgnetos 
and carburettors are .familiar examplesj which go to 
compose an automobile. 

It appears fairly obvious that the same training cannot be 
suitable for all three objectives, a d  that a man with a training 
so general that he could hold a positioii in any one of the three 
branches would not be nearly as valuable to his emplvyer as one 
trained specially for his position. 

The firat. branch involves real comniercial ability combined with 
a certain amount of technical training used as an auxiliary. 

The second branch needs a sound works and coinmercial edaca- 
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tion, combined with a good college training, and it is the branch 
which secures the largest number of entrants. 

In  the third branch the college training should be considerably 
longer than in the others; in this branch also the number of 
vacancies is more limited. 

A large number of very promising young eiigineers gravitate 
into the first branch by reason of the comparatively rernuiierative 
positions which can be obtained as salesmen and demonstrators 
almost ininiediately on the termination of their training. After 
having been a salesman for some years, i t  is somewhat difficult 
to rsturii to the technical side of the industry, while the higher 
positions in this branch are quite as difficult to obtain as in the 
other branches, since the field is also open to those who h a w  
not been trained as engineers. 

The problem resolves itself, then, into an attempt to frame 
basic courses of training, including technical college and workshop 
experience, which may be modified to suit individual requirements, 
and which will fit men for positions in  the particular branch of the 
industry which they may select. The three broad classiticatioiih 
are : - 

Branch 1. The Salesman.-lt is almost obvious that a tach- 
nical college training is not of vital importance in this branch. 
The rudiments of science will have been learned at school, and 
sxperience of automobile workshop practice should be obtained 
during apprenticeship. Such knowledge as is required of the 
applied sciences, such as machine drawing and design, mechanics, 
heat engines, etc., can be obtained in evening classes taken COII- 

currently with the works training. The shortcomings of such a 
training do not appear to be on the technical side; in fact, one 
of the authors w h o  followed these lines chiefly felt the want of 
instruction in correspondence, advertising, and such coinmercial 
subjscts. An additional course of commercial training would 
itppear, then, to be debimble in  the training for this branch. 

Biaizclt 2 .  The Works hfanuyer.-A college training and a Io11g 
apprsnticeship are necessary for the production of a good works 
manager. Probably the most valuable part of this training con- 
sists in the knowledge of workshop methods and processes; not 
only must a works manager be well up in all branches of machine 
tools, machining, fitting and erecting, but he should poasess a 
very good knowledge of pattern making, j ig and tool making, 
founding, hand and drop forging, pressing and copper and tin 
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slnitliing. I t  would appear that a general engineering shop pro- 
vides better opportunities for an apprentice to obtain a know- 
ledge of these diverse subjects than one devoted to the construction 
of automobiles alone or to any specialised iiianufacture. 
14 two years' oollege course, if evening classes be attended 

during apprenticeship, will probably provide a works manager 
with sufficient theoretical education, but a number of subjects 
will remain on which lie will not be sufficiently well-inf,ormed, 
such as estiiiiating, costing, recording, wages systems, and produc- 
tion scheduling. These appear to be entirely neglected by educa- 
tionalists, although their iiiiportarice in all large works is manifest. 

Branch 3 .  The C'ou~sultaiit.-!~lie commercial and executive 
qualifications iiecessary for the other two braiiches are not so 
important for the purely technical niaii. I t  is, however, neces- 
sary for him to have sufficient tlieoretical knowledge to enable 
liini to suggest new methods and to improve old oaes, to control 
the experimental department and to act as a pioneer in designing 
and other directions. To enable him to produce a good design, it 
is necessary for him to be familiar with all the processes used in 
its manufacture; consequently, the amount of works training re- 
quired is niuch the same as for the second branch. As designing 
is the chiel: work, it is doubtful i f  a general engineering shop 
will afford an apprentice opportunities for obtaining such valu- 
able information as will a purely automobile faotory, where he 
call be constantly handling automobile parts and obtaining 
insight into the class of design he will eventually be called upon 
to producs. 

THE NEED FOR THEORY. 
The need for works training is so generally appreciated that 

il is unnecessary to discuss it, but the value of theoretical training 
is not so readily acknowledged. It is true that in many cas.es 
II certain amount of resourcefulness on the part of the inan without 
theoretical training will often disguise his ignorance of the 
correct inethod of meeting a difficulty; for example, if two men 
desire to produce, let us say, the lightest possible connecting rod, 
one a rule-of-thumb nian and the other a theorist of little experi- 
C I I C ' ~ ,  t h e  first rianied will always gain at the start. He will always 
produce an article while the other man is discovering his limi- 
tations by a process of exhaustion. Finally, however, the theorist 
i n u ~ t ,  arrive at  the position at  which he possesses all the other 
uian's virtues plus his owii. He will, therefore, automatically 
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turn out solutions according to circumstances, while his rival can 
never hit upon the best solution of a case except by accident. 
The principal advantages of extended theoretical training are 
two in number. The first is the mental flexibility which is re- 
quired in obtaining solutions of set problems; the second ad- 
vantage lies in the increased fertility of ideas which the trained 
mail musi always possess, due to his wider knowledge of facts. 
Thus he is favoured both in the range of information he possesses 
and in his experience in using it. 

A weak point of any scheme is the einployer who will not 
encourage the theoretical training of pupils or apprentices on 
any ground. These men are unfortunately too prevalent. Mostly 
they lack any sort of theoretical training themselves, and succeed 
solely through perseverance and energy. Technical education 
is to them a disqualification for any position which they may 
have vacant. Two of the authors have special experience on this 
point. One found, when seeking an appointment, that the advan- 
tages of a six years’ works training were outweighed by the dis- 
advantages of a further three years’ college course, the other, wlio 
was just eonimenring a three years’ college course, was told by his 
future ernployel that it would be a waste of time and money, and 
that b l  concentrating his attention on works training, he would be 
equally well equipped for any position in his employ. 

The record of past members of the Graduates’ Section showb 
that for a similar reaLon many men of theoretical as well as prac- 
tical ability have been obliged to sacrifice their training and to 
adopt the following among other occuplationd-organ building, 
teaching, journalism, manufacture of printing machinery, elec- 
tric generating station control, general steam engine practice, 
balloon building, and the Civil Service Such losses are worth 
serious consideration, and it is suggested that if they are to be 
stopped, the members of the Institution must use their influence 
to secure a footing in the industry for tholse who axe doing their 
best to fit themselves to follow in their steps The length of tinre 
spent at college is also an important factor of its usefulness, as 
the commercial instinct in American industries has led, in the 
opinion of a distinguished educationalist, to the tendency to cut 
down collego training to the smallest possible compass, with the 
result that the American engineer outgrows his training within 
three year5 of leaving college. 
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THE RELATIVE POSITION OF WORKS AND TECHNICAL TRAINING. 
There is great diversity of opinion a5 to whether college in- 

btruction should precede or follow the works training, or whether 
the two Bhould proceed concurrently. To take evening classes 
done is not sufficient for branches 2 and 3, and the “sandwich” 
method of alternating a year in the works with a year a t  college 
does not appeal to a works manager, though it  appears to have 
advantages if his objections can be overcome. 

Somu of the authors axe in favour of taking apprentiwship 
before the college course, the advantages of which appear ta be 
that, by evening classes during apprenticeship, the student can 
keep up the science groundwork learned at school, and can apply 
it in the shop. The change of occupation will cause hiin to be 
deeply interested in his practical work at  the beginning of his 
apprenticeship, and he will therefore make the best of his oppor- 
tunities, so that when the time comes for the college course he will 
have arrived at a more niature age and study will be less iiksooie, 
a h  he will be able to see the bearing of science upon his practical 
work. Against this is the possible disadvantage that during part 
of his apprenticeship his time will not be used to the best advan- 
tage, as the full reason for many of the thin@ he ia doing willnot 
be apparent to him. 

On tho other hand, if college training precedes works training, 
the student’s theoretical knowledge will be partly forgotten by the 
time his apprenticeship is finished, because the evening classes are 
not sufficiently advanced for a graduate from a technical college, 
and, besides this, indentures iiiust be completed before the age of 
hwenty-one. 

AGE FOR COMMENCEMENT OF TRAINING. 
I t  is hardly to  be expected that a boy will put the whole of his 

atteiitiori on his training until he is at least seventeen. It would 
appear that if technical college training be taken first, it should 
not be commenced until after this age is reached, as the instructors 
consider, and rightly so, that they should teach those who wish to 
learn, and not drive those who are indifferent. Boys should there- 
fore be under the care of those who can make them work until 
they are old enough to appreciata the object of their training. 
It m y  be mentioned that to remain at school to the age of 
seventeen is not a very great disadvantage to those who are 
anxious to commence their training, for quite a satisfactory 
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numbsr of subjects dealing with the groundwork of erigiiieering 
are contained in the syllabus of the modern side of many up-to- 
date schools. Great attention is paid t u  matheniatics. Graphical 
methods, contracted methods, use of calculating rules, etc., are 
now dealt with in many schools in a thorough and practical way. 
Drawing, chemistry, heat, light, sound, magnetism and electricity, 
also receive a fair proportion of the pupil’s attention. Other 
subjects not taught in technical colleges, but which are, without 
doubt, as valuable to the engine’er as the above, include Englisli 
(essay w r i h g  and the preparation of p’rbcis and digests), book- 
keeping, and commercial geography. It may here be added that 
the abilitj- to write, for instance, a terse and clear report, or give 
in a few words the pith of another maii’s report is a very valuable 
asset to any young engineer. That the modern secondary school 
provides excellent groundwork for the study of engineering is con- 
firined in part by the recornniendatioii of the Institution of Civil 
Engineers, which says:--“ A boy who intends to be an engineer 
should receive a sound general education at school, without any 
attempt to  specialise; he should remain at school until he is about 
seventeen years of age; his curriculum of study should include 
advanced teaching of history and geography, sound instruction and 
practice in essay writing, and at  least an introduction to  English 
literature; Greek should not be required; an eleiiientary lrnowletlgc 
of Latin is desirable, but in the later years of school life the study 
of Latin should be discontinued i r i  favour of niodern languages, 
especially French and German, which should be h u g h t  colloqui- 
ally, or in such a way as to give the pupils a practical knowledge 
of each language, sufficient to enable them to study its literature 
and to converse in it with some degree of facility. 

“ In  mathematics, the geoiiietrical sidse should be especially 
cultivated; boys on  leaving school should be familiar with the 
use of logarithms and the elements of trigonolnetry . In practical 
arithmetic, pupils should be instructed in the use of contracted 
niethods, and encouraged to express results with orily such a 
degree of numerical precision as is consistent with the known 
degree of certainty of the data on which they are based; and 
,operations in mental arithmetic should be encouraged. The study 
of science at school should be corifiued to mi elementary knowledge 
of physics and cliernistry, a i d  not extended to the detailed study 
of any one branch of science. Special attention should be given to 
freehand, geometrical, and curve drawing; and instruction should 
be given in practical mensuration.” 
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WORKS TRAINING. 

The authors are entirely in favour of the abolition of the 
“pupi l”  or “gentleman apprentice,” who is not subject to  the 
ordinary routine of the works. He usually wastes his own time 
and often that of others, and by his superiority to the ordinary 
shop rules he weakens the discipline of the works. All studenhs’ 
work should be done under the same commercial conditions as 
that of the mechanics; in fact, since all work is being done for 
a profit, the way in whioh the sources of waste of time and material 
are constantly being discovered and abolished or checked forms 
not the least valuable part of the works training. 

The length of time necessary to be spent i n  the shops will, 
of course, vary with each of the three branches, aiid according to 
the aptitude of the pupil. Of course, the periods of training stated 
are for a lad of average ability, and should be modified to suih 
individual requirements, and although it may seem obvious that 
an employer is not doing the best for his own interests by keeping 
an unusually bright boy the normal period in each depnrtnient, 
it is so little appreciated that it will bear pointing out. As a com- 
plete training for a normal pupil studying for the second branch, 
tho following is suggested The first three years should be spent 
entirely in the niachine, fitting and erecting shops. A short time 
I+$, with advantage. be s p e d  in the stores at  the beginning, as 
this dues not require the same amount of application, forms an easy 
trznsition froin school life, and is useful in familiarising the lad 
n-ith the parts which, latter on, he will be called upon to make; but 
where a number of apprentices art3 taken on simultaneously it 
is not always possible to arrange for this. 

The fourth year could profitably be spent in the “round of 
the shops,’’ which should take in  the pattern shop, foundry and 
biiiitli’s shop. followed by a year in the drawing office, or vice wewd.  
The sixth year should be devoted to testing and to the adminis- 
trative departments. 

As a rule, the bulk of the apprentices will leave school in 
May or June, and the practice is sometimes to pat half of them 
on the bench and half on the lathe, and to change over at the 
end of the first year. i$ good pradice for the first three years is 
for each apprentice to receive instruction in lus trade from a 
mechanic who receives an extra weekly allowance. These 
inechanics are selected froin aniong the best workmen, and usually 
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take a strong personal interest in their oharges. Their work 
tloes not fall off iii quantity, in fact as a rule it is increased, as 
the apprentice is, as often as possible, put on the same kind of 
~ o r l i  as his instructor, and the mechanic has the advantage of a 
iiiore intelligent mate than the ordinary labourer. In  constaiitly 
working hand-in-hand with a skilled workman the apprentice 
rapidly becomes proficient. 

During the first three years the study time can be pressed 
into two afternoons a week, and on such days it is no great physical 
hardship for the student to continue his studies in the evening 
till 8 or 9 o'clock. 

Whero a college course is taken, it should follow after appren- 
ticeship, the usual period being for three years. This, again, i s  
only possible for the third branch. During the college course 
the practical side can be kept up during vacations. 111 most 
colleges students have four weeks a t  Christmas and about 
fourteen in the summer, with smaller periods at  other times. The 
Christmas and summer vacations might well be epent in practical 
work, and it is the experience of one of the authors that such 
practical work is a welcome change after the continuous study of 
the ordinary session. 

English firm have not, as yet, been very keen on vacation 
appointments, though the plan works well in the United States. 
Where the student is new to the works the great advantage is 
that the employer and employe are able to form an opinion of 
each other with 8. view to permanent employment a t  the close of 
the college course. Though there are some slight objections, 
there is one great advantage in vacation employments. An em- 
ployer will take on, say, half a dozen men during a vacation land 
set them doing mechanic's work in  various departments, the only 
difference being that they can be given some freedom of speech 
with their employers. The employer who has any power of dis- 
crimination has thus a splendid opportunity of choosing from 
artual experience the man who is likely to make the most suitable 
vorks manager or technical expert later on. Indeed, from every 
point of view, the question of vacation appointments on the 
American plan is well worth consideration by English firms. 

THEORETICAL TRAINING. 
The practice of automobile engineering, probably to a greater 

extent than any other branch of industry demands width of 
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outlook, and nearly all of the departments of pure science are 
of direct interest to the automobile engineer. His scientific train- 
ing for the first three years after leaving school, when con- 
current with apprenticeship, should consist only of theoretical 
subjects. They will form to some extent a continuation of 
his previous school work. Mathematics, elementary science 
and modern languages can be taken first, with theoretical 
mechanics, freehand drawing and practical geometry to form 
a preparation for the drawing office. During the first two 
years only these theoretical subjects are necessary. The forces 
and stresses dealt with should be purely imaginary in their action; 
that is to say, they act a t  theoretical pointe, and strain and friction 
are left out. In  the third and fourth years the work should become 
“technical,” a word which has become greatly misapplied. The 
practical discussion of heat engines, applied mechanics, the prin- 
ciples of machine design as well as applied electricity will come 
in at  this stage. Students who are not taking a full training can 
substitute the principles of works organisation, salesmanship, or 
the allied subjects of the commercial type here, but the works 
manager-to-be will probably take these in his fifth or sixth year. 
The college course (only intended for the third branch) will be 
best reserved for the most difficult theory and the higher branches 
of science. Chemistry will be useful in studying the qualities 
of petrol and kindred fuels, and their behaviour during cracking 
and combustion. I t  also forim an introduction to metallurgy, 
which should be studied with reference to the common workshop 
metals. Physics is of immense value to the engineer. Heat, 
eIectricity and magnetism are particularly useful, but the study 
of vibrations in sound is so important that engineers of standing 
cannot afford to be without i t .  Thermodynamics is, of course, 
vitally necessary. Some subjects, which are bound up with mathe- 
matics of a higher order, are of direct application l o  the auto- 
mobile. For example, the study of hydromechanics leads to the 
discussion of stream lines which affect the shape of the body, the 
form of induction pipes, valves and pockeh, and even such a 
point as the construction of the petrol jet. The theory of elasticity, 
t,hough abstruse, is the only guiding line in problems connechd 
with power for least weight, and so the list may be e x k n d d  
almost indefinitely. One criticism of this list is likely to be that 
some of the subjects are imiecessary, but i t  can be proved that 
this is not the case. Men who are already in the front rank of 
automobile engineers, such as the past Presidents of the Insti- 
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tutiim, are men who possess this range of information, and use. 
it. The coming men must at  least have the chance of being 
e,qual to them. 

A fair test of what degree of education is necessary is to con- 
sider what would be required of a man to be able thoroughly to 
understand all the articles dealing with his branch of the industry 
which have appeared in the periodicals devoted to automobile 
engineering in Englancl and the chief producing countries. 

A probable objection is that such a course, lasting in all about 
nine years, is far too long. According to present English 
standards it is too long, but in Germany this is the rule, an,d 
German manufacturers rate theoretical proficiency much higher 
than their English confrhres. But whether the training shall be 
completed under apprenticeship conditions or while the student is 
doing useful work and earning money, is beyond the scope of this 
paper. It is aometirnes p'ossiblc t.0 obtain the knowledge which 
would be gained in the " round of the shops " while doing w.orl<. 
such as costing or progress control, which in an open market would 
rommand reasonable wages. Again, the work done in the draw- 
ing office should he worth nt l'east the salary of a junior tlraughts- 
man, while the pear for testing and administrative departnients 
also inighl be spent as an assistant to the worlrs manager. That 
the training shall be cornplet,e is one of the needs which t h p  
authors of t,his papcr wish t.0 inrlicat,e, and they feel sure t h t ,  
even if this is not recogniaed now, the future will show t,ha;t some 
such course is necessary to retain nat,ional supremacy in auto- 
mobile construction, whic,h, after all, involves more of the features 
of an exact science than of trial and error methods, or of rule-of- 
thumb mechanics. 

Thus it is felt that, not only map the Institntion be o'f great, 
assistance by prescribing a definite course of instruction, but it 
is here that the Graduates' Section might also become olf such 
great value as a link between t.he e,durational establishments and 
the industry. This section helps to  correlate l-eehnical and com- 
mercial consideratibns, and to convert the product of te'chnical 
training, into useful eiigineers hy the discussion of matters of 
real importance which are neglected elsewliere, and by the visits 
paid to engineering works, which give opportunities to examine 
the methods and lxocesses used in manufarture. There is 
no doubt that it is of the utmost advantage to the industry for 
embryo engineers to be able to discuss among themselves, under 
expert guidance, the difficulties they meet with in their daily 
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work and the larger problems agitating the automobile world 
which they individually will be called upon to face. 

The fostering spirit towards the Graduates' Section which has 
animatad the Council, is producing, and will continue to produce, 
more resourceful and iiiore reliaiit engineers-for a Graduate to 
feel that his efforts at  solving problems, a t  widening his own 
out,look and grappling with the difficulties of his work, are being 
backed up by his principals is calculated to urge him to greater 
effort. 

I t  has been thought that if it could be made a sine quri w n  that 
all pupils in automobile works controlled by members of the 
Institution should join the Graduates' Section, a very great im- 
petus would be given to the work of the Institution, which ~voulil 
benefit the profession as a whole. 

With the assistance of the principals, the Gracluates' Section 
could be made of exceptional educational vttlue. A pupil may 
feel shy of expressing an opinion before his seniors and superiorn, 
but does not hesitate to do so before his equals and fellow- 
&dents. The general tone and trend of the discussion on the 
papers can be directed and controlled by the chairman, and errors 
which rnap not be picked up by the Graduates themselves can b~ 
pointed out, at  the same time. The competition of brains that takes 
place at  a meeting causes a good deal of private work on the part of 
individuals, and a point of the utniost value in connection with 
theae meetings is that the preparation of a paper makes the author 
collect and arrange the pros and C O ~ R  of a subject in such a way 
as to stand the criticism of fellow.Graduates who may be either 
at college, in works or in drawing offices. or even ip positions 
of some responsibility, but all of whom are deeply interested in 
the subject, and are only too keen to find a weak spot in the 
arniour of the author of the paper. The Graduates' Section, in the 
opinion of t,he aut,hors, should be of value to students of all Rections 
of automobile engineers. In  one branch of the section at  least, 
that ideal has been the leading thought of the committee in draw- 
ing up the syllabus of subjects for the preeent session. The result, 
so far, has been an increase in the interest of the members, and 
the experiment appears to be quite successful. Many engiueers 
of note have signified their approval of the change in ternis of 
highest praise. In  conclusion, the authors hope that the discussion 
of this snbjert will lead to a closer connection being established 
hetmrpri college coiirses ant1 works reqiiirements, and hptwwn 
students and works managers, to their mutual advantage. 
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T H E  DISCUSSION. 

Mr. L. H. POMEROY, in opening the discussion, said: This 
meeting is probably unique in that I believe it is the first time 
upon record in which Graduates have addressed the members of 
the parent institution. and I think most of us will agree that 
the way in which the paper has been prepmad and delivered 
shows that the Graduates deserve the highest credit for the efforts 
which they are making. I speak with a certain amount of feeling 
on thifi subject of the training of autoniobile engineers, because 
it has been my experience, since I have been engaged in the pro- 
fession, to be engaged also in the task of trying to keep alive the 
interest of very sleepy evening students who have already donc 
a hard day’s work in the shops. I expect many present have also 
experienced this, and that it will be realised that such men as 
the Graduates of this Institution, and other students throughout 
the country, show by their very attendance at  evening classes 
that thej are determined to get the greatest anloillit. of informa- 
tion, a i d  I wish to emphasise the necessity for all the assistance 
possiblo being given to them to acquire such information. The 
first thing in connection with the question of the education of 
automobilc engineers is to find out which things are certain, and 
when those are known it ran be seen how far the existing educa- 
tional courses have to be made to fit these certain things. One 
of theso certainties is that the average apprentice has parents who 
are not blessed with any too much money, and who find i t  im- 
possible to spend a lot of money on sending him to a college for 
two 01 three years, although in many cases the lad may have 
quite a lot of brains. It is also a sine p o  W O P Z  in the majority 
of cases that he shall be able to earn his living when he is 21 
years old, and he also finds, when he conics to look for a job at  
this age. that unless he can claim five years’ shop experience, tho 
ordinary manager looks very coldly at  him. If me take it that 
it is essential that he shall show five years in the shop, including 
the drawing office, that brings us to the fact that he must start 
his apprenticeship at the age of sixteen, which also brings up the 
qnestion of the sandwich system. The reasou why most works 
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managers look coldly upon students who coine to their works 
during the vacation under the sandwich system is that it is im- 
possible with the ordinary~ human nature, such as we find in 
engineering apprentices-and it is a very highly developed human 
nature as a rule-to make them concentrate their minds upon the 
job when t,hey come into the shop at the erld of June, knowing 
t'hat they are going out at the end of August, and so far as I know, 
the morkh inanagers who haJTe tried that system do not like it, 
because i t  is not possible to make the students look at their job 
seriously. I t  is quite excusable, because the average lad, accus- 
tomec! to  getting up at 7 .30  in order to reach the college at 
9 o'clock, does not take kindly to getting up at  5.30 in order to 
get to the works at  6.  I t  seeins to me that the process of training 
which I have experienced personally, and which a lot of inen 
1ia.w been through with more or less satisfactory results, is quite 
a good one. and it is that a lad shall start becmning an engineer 
at  a very early age indeed. He should go to a technical college, 
day school preferably, at the age of 13 or 14, and should work 
hard until he is 16. When he is 16 he should go into a m,otor 
manufacturer's works, if he is going to be an automobile en,' wneer, 
and thosc works should be in a fairly big centre, as the lad will 
then stand a much better chance of getting a good technical 
eigi~ieering education in the evening than he would in  a smaller 
town. If a lad goes to a tecliiiiral school at the age of 13, and 
works hard until the age of 16, he should be able to leave with 
the advanced certificate of the Board of Education for such work 
as practical inathematics, machine drawing. practical geometry, 
applied niechanim, heat, electricity, and magnetism. That I know 
inany keen boys have dons, and done with a fair amount of 
ease. It means that when he starts his apprenticeship he can 
go to evening clmses, and be prepared to take t,hem on with a 
fairly light heart. Of course, the first year means getting up at 
1 or 5 in the morning in order to  go to the works, but if he has 
enough grit in him to become an automobile engineer, then he 
vill bc Been enough to get on with his work in the erening, so 
that by the second year of eveniiig classes he will be able to 
tacklr: practically the higher 'stages of any subject, and whether 
he becomes a designer or works manager, or in other cases a 
foremnl; or mechanic, simply clepeiids on the amount of informa- 
tioii hc can acquire. If he is clever, he will find that tho informa- 
tion he can acquire will fit hiin for practically any positioii to be 
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obtained, and the position will be in proportion to the inforination 
he acquires. I think there is one great duty that engiueeriiig 
employers have before them, and that is to give every facility 
they caE to apprentices to attend evening classes, and I hare such 
a scheme in operation myself. I first, of all lay i t  down as a rule 
that no apprentice who is attending evening clnsses shall be 
required to work overtime, not only on the nights he is at ereiiing 
classes, but on the nights when he is not, because if he has to 
work any overtime at all it is bound to interfere with his liume 
studies: and I t,hink the ordinary apprentice, i f  he wants to be- 
come anything at all, should be prepared to put in evening classes 
three nights a week, for two or three hours each night., and on 
the remaining nights he should be prepared to put in t,wo or three 
hours’ homework; if  he i8s up. at 5 in the morning and kiiocks 
off at  (i at night, and puts in this amount of w-ork at  evening 
(>lasses, he will not have very niuch time left for himself when 
the hours of rest are taken into account, but unless a lad i n  pre- 
pared absolutely to devote himself to the profession he does not 
deserve to get, on. The trend of this paper would lead one to  
think, at any rate, so I understand it,  that the training to be given 
to an engineer, and an automobile engineer pdicularly.  is one 
which should deal with the details of the work as applied to auto- 
mobile engineering. I do not think that is quite right, because, 
after all, the average engineer’s life is a succession of temporarj- 
jobs, and I think that in such an uncertain profession as engi- 
neering, when you may be designing motor cars one year and a 
patent wheelbarrow aiiotlier year, it  is better to acquire general 
principles, and it is possible to teach general principles, and to 
use automobile illustrations of them. For  instance, a lad will 
have to learn the relation between force, iiiaxs, and acceleration; 
it is just as simple to deal with it in the terms of a motor car going 
up a hill as it  is to picture a block on an inclined plane, and a 
pinlley weight; it certainly makes it more lively, and helps the 
teacher to keep his stitdents awake. There are very few teachers 
who are lively enough to keep their student.s awake, and it is 
excusable for them to fall asleep whilst they are listening to some 
of the lectures they hear. There is considerable eviclciice in the 
paper that lads who have studied hard during their appreiiticeship 
find difficulty in obtaining jobs a t  the eiid of their tiinc. 1 have 
i~ -i-ivic! recolleetioii of writing for niy first job, and although I 
had obtained a c>ert,aiii aiiiouiit of academic success, I wrote forty 
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3r fifty enquiries before getting a job, and experience shows that 
the people I wrote to were right in not giving me one. I used to 
write letters saying that I had a tremendous number of certifi- 
cates, etc., but no one used to take any notice of it at all? so after 
a short while I tried a new tack. I wrote saying that I had had 
a respectable workshop experience, together with some acquaint- 
ance with technical matters, and could I have a job as ~ 1 ;  junior 
draughtsman? After four or five of these letters I got a job. 
Once a man has got his first job, then it is simple to get others 
afterwards. but i t  is with regard to the first one t,hat my advice 
to young engineering students is to be inodest to start with, and 
not to write le'tters which suggest that from the theoretical point 
of viev they know four ur fiye tiinos as iiiuch as the works 
manager. 

Mr. MAX. R. LAWRENCE: In  treating this subject,, t,he authors 
have left out what., to niy mind, arc tlie chief coiitr~olliiig factors, 
namely, frienichship and money on the one hand, and capacity and 
character of the individual on the other. I wouM like to draw 
attention to the following quobatiom-Page 133.-" I t  may be 
mentioned here that those w1i.o obt.ain employment only through 
influence of perv'onal frienN&ship must b e  taken as outside the scope 
of this paper." Page 139.-" The length of time mcessary to be 
spent in the ahops will, of course, vary with each of the t.hree 
branches, and according to the aptitudde of the pupil. . . . . The 
fourth year could be profitably spent in the ' round of the shops.' " 
In  the last paragraph on page 139.-"A good practice for the first 
three years is for each appr8eiitice to  receive iimkuction in his 
trade froiii a mechanic who rec.eives an extra weekly allowanoe." 
Page 142.--" But whether the training shall be completed under 
the apprenticeship conditiom or while the student is doing useful 
work and earning money, is b'eyond tlie mope of this paper." 
And page 1G.--"With the assistapce of the principals, the Gradu- 
ates' section coul'd be made of iemeptioiial educational value ." 

The 
coin of the realm is t,he iiiediuiii generally accept,ed by the .coin- 
niunity :by which to mduoc .t.li\e rclatir-e merit of :tliings to a common 
denominator. 

In dealing with this suhjeat, <.herefore, I feel that tlie value 
of money must iiever be lost sight o f .  Do not misunderstand me. 
Our s o c d  schome inaltcs inoriey n iiictliis of oschaiige, and when 
o i i ~  ineinbsr of tho coiiimuiiit,y sets out t u  supply the wants of 

Now here, to my mind, is t.he whole key to th,e situation. 

~i 2 

 at University of Bath - The Library on June 4, 2016pau.sagepub.comDownloaded from 

http://pau.sagepub.com/


148 THE INS'I'LTUTION O F  ACTOMOHITAE ENGINEERS. 

(Mr. Max. R. Lawrence.) 
others, he must clearly kesep this i n  mind, and i-eniember that 
what he sets out to do must be sufficsently desired by others to 
make the work pay, otherwise he will be wasting effort, either by 
doing soniething wastefully, or something that his felloirs do not 
desire This is o m ,  and probably the chief, mainspring of all 
action, but there is also another vexy powerful one, namely, 
friendship. A man mill do for the guoJ of others many thin@ 
that cannot be bought with inoiioy or hope of gain. There, cha- 
racter and individual ability come in I, myself, have bepn 
fortunato enough to have had good friends who have helped me 
rastly with nip education, aiid many things that I required to 
know for my profesisioii and ill lily training as an automobile 
engineer have been told to me and taught me gratuitously by good 
friends, many of then1 rnembers of this Institution, and often by 
complete strangers before they mere appealed to, and merely from 
the goodness of their heart and with n o  hope of personal gain. 

It has been niy good fortune, while in control of various auto- 
mobile factories, to haw under ine quite a large number of young 
people who mere learning their profession, and hoping to become 
automobile engineers in one or other of the branches mentioned 
in the paper. Unfortunataly their education a t  the time of their 
entering their professional life in some instances had been any- 
thing but satisfactory, anid however good their teachers, they had 
not assimilated sufficient knowledge, neither had their character 
been sufficiently formed to appreciate the opportunities that were 
given them in the works under my control. This is the chief 
difficulty that I have encountered in dealing with the education 
of young engineers. I like a lad with spirit who likes a bit of 
fun aiid means t o  have i t ,  but there are limits, and I have often 
purposely administered punishment in the way of keeping a lad on 
some uninteresting work until he has showii  sufficient capacity for  
doing distasteful work because it has t o  be done. 

It is well-known that YOU cannot put an old head on young 
shoulders, but I think that i f  .the remuneration of teachers was 
higher, better men would be attracted t o  the profession, and we 
should hear less of the waste of energy in our schools. This, of 
course, would mean higher school fees, and here, again, money 
enters into the matter and becomeis the ruling factor. 

Quoting from page 138 of the paper, and the recommendation of 
the Institution Qf Civil Engineers:--" A boy who intends to be 
an engineer should receive a sound general education at school, 
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where he should remain until he is about 17  ye?’“ of age; his 
study should include advanced history and geography, English 
literature, Latin, wnveraational German and French, which should 
be taught colloquially, t o  give the pupil sufficient knowledge to 
enable him to study thie literature and converse in it with some 
degree of faeility.” I quite agree with this, but unfortunately 
many good men are debarred by financial considerations from 
attaining thereto 

Then, of course, the individual character of the student must 
be takeii into consideration All great engineering businesses 
have, in  my experiencie, been founded mostly by oiie man or two 
men working together, and how far they haTe room or money 
to employ expert assistance is for them to  judge in their scheme 
of supplying the wants of the rest of the community. 

The authoi-s lament that some of the Graduates of this Institu- 
tion have found an outlet for their services in other trades, and 
they also point out that the leading men in this profession did 
not start in it, but created it Doubtless the professions they 
left have suBered, but surely the community, and I hope the men, 
have benefited. 

The whole crux of the matter, to my mind, is summed up in the 
old well-worn saqing that “You can take a horse to the water 
but you can’t make him drink,” and i f  the engineering ability, 
characteristics and special circumstances of each individual are 
not taken into caisicleration, it is very hard to generalise. There 
are many ways of arriving at the same result, and I have found 
that most men in the world will h l p  others who help theuisehes, 
and to my mind it matters little when anid how a lad receives his 
training so long as he has character enough to stick it out, and 
make himself obliging and willing; if he has the right character- 
istics he will always learn. 

I shall never forget one thing that happened to me at  Biri ing- 
ham when I was with the Wolseley Company. I realised that 
when lad6 are working full hours in the diops it is quite impossible 
to expect them to  attend a technical school in the evening and 
d o  another two hours’ head work. I therefore got the directors 
h agree that all the apprentices in the works should be allowed 
to come in at  9 o’clock and leaw half an hour easlier on the days 
that they attended the technical school, the two hours thus lost 
in the works being paid for upon the headmaster certifying their 
attendance at  the schools. I had a ideputation of lads from one 
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department who were on piece work-and I inay say as far a s  
possiblc all apprentices workeld pilece-work, the object being t@ 
teach them the value of itioney and to make tlieni appreciate the 
value of work dorle, and also if they were clever and industrious 
it enabled thelit to earn inore money-an'd the object of this depu- 
tatioii was t o  say that, as they were earlling time and a quarter 
in tlie factory, mould I pcy t,lierii tiine and a quarter while they 
were at  technical school? 

Briefly, then, to suni up, what I want to corivey is that the 
authors, in dealing with this subject and criticising employers 
of laboui- and those who have t o  control businesses, have not 
taken into account. the three most important factors, namely, 
money, friendship, and the capacity of the individual who has to, 
receive tlie training. I t  is easy enough for a lad to wish to  be the 
head of a large ooncern; it is also possible, if lie has the money, 
for liiiii t o  get all the ~opportuiiiltiie~ for the training t.hat may be 
desired, but it itlust be remembered that uuless he is naturally 
endowed with the necelssary c,liaractser, brains, health and tact 
which mill fit liiiii for such B position, he will never find Iiiinself 
there. He will probably never killow why- he is passed over, 
employere have a way of not. coniniuiiicatiiig t,lie unvarnished 
truth in such cases; it is mot wise or kin&, and, any way, serves 
no useful purpose. All that the individual knows is that lie has 
not got the appointment a d  is disappoinbd. He is sure to coii- 
sider that he is much iiiore fitte'd to  fill the post than the succcsn fd  
man. 

I have purposely directd my remarks to this side of tlie subject. 
because I think it is BQ important, and is so often, as in this case, 
entirely left out of such discussions. I feel sure that others 
will speak of the det.aiBs of many excellent scheinea of training, and 
by having inany mried ways clearly set out, the individual will be 
able to choose that one which its best, suited to his particular case. 

Dr. R. MULLISEUX WALMSLEL. (,Principal of the Northaiiiptorl 
Polytechnic Institute, London) :--The Chairinan has asked 
speakers to indicate as far as possible some definite course for the 
training of engineers, and I shall try to  do what I can to coiifiiie 
myself to that line of argument. I might perhaps, first of all, 
congratulate the authors upon the very lucid way in which they 
have put a good many poiiits which are difficulties, and have been 
difficulties for riiaiiy years, to  those of us who have been studying 
the question of eilgiiieering education. I t  Foes without saying 
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that no single speaker in a discussion like this can touch upon all 
the points in the paper. There are certain points that I may have 
to leave unfinished and incomplete, owing to the exigencies of time, 
wliicli inevitably intervene in discussions of this kind. 

I should like first to direct your attention to page 137 of the 
paper, in order to make a few comments upon the opening sentence 
oii that; page. which is as follows:---“ There is a great, diversity of 
opinioii as to  ivhether college instruction should precede or follow 
thc works training, or whether the two should proceed con- 
currently.” Tlie answer to that question is probably the kernel 
of tlw whole matter, and it occurs to me that neither 1.he authors 
of tlw paper iior the preceding speaker have realisetl that there 
arc’ other yariat,ioiis of the sandwich system than those which have 
b ~ i :  niciitioiied. My solution is that to some extent works 
tra.ining should proceed concurrently with the college training, 
and let iiie say parenthetically, that, by college training I mean 
all kinds of technological training aid not simply training at a 
u n i ~ e r s i t , ~  college. In my opinion, after many years’ experience 
of tlw subject, college training should precede works training for 
sevc.rltl reasons. I n  the first place, i t  is not so big a wrench from 
a sclioolbog’s previous experience t,o go to a technical college or 
techiiica! institution and coniinence a period of training there. 
I t  i y  n great wench  for hini to go into a works, and he loses a t  
once weeks, if not month’s, of his time in feeling his feet a n d  
beginning to understancf anything a t  all about the works. 

Tlicrc is, hon.crer: a much more serious point to be considered. 
Boys sa? the!- want to be engineers, and I have asked boys of 
16 and 17  dozens of times “Why  do you want to be an engineer? ” 
and I hare never got a satisfactory answer. You have first to 
so lw the problem as to  whether the individual is fitted to be an  
eiigiucer a t  all, and to throw hiin into a works and let him sink 
or swim for months, or even years, and then find out that he has 
not thc al’titude to become an  engineer, appears to me to be a 
very serious matter. I suggest, therefore. and for tjen years or  
i i i o ~ ~  I liave carried my suggestions into practice-though I have 
workeC foi. niorc than twenty years at  the problem---that the first 
stel) is for the boy to enter college, not simply to be taught, but 
to Iw undcr observation. He will he taught, of course, but he 
wil! bc put under close observation as to his aptitude for 
engineering. 

Here I shonld like to  enter a ve r -  strong protest froni +,he 
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educationalists' standpoint against boys of ally grade of society 
being asked to commence specialising a t  1 3 .  I t  is depriving 
them of their educational birthright. Boys who specialise at this 
a g e  do not know the science of the subject well enough to be 
completely educated when men; they cannot he, and they find 
the want., not iii the years between 13 and 31, or perhaps betmeen 
the years 13 and 30, but they will find the n.ant n-hen they get 
on to be older men, and you should not deprive tlie boy of a sound 
general education by aski.ng him to specialise at the age of 1 3 .  
The Institution of Civil Engineers has put aowii 17  as the proper 
age, while in othmer count,ries it is 18. I did not intcwd to express 
an  opinion, but perhaps I had Ijetter, and say that I think 16 
should be the lower limit uf closing the genera! cflucatioii and 
commencing the special education. 

At  this age, as a minimum, the boy should go into. the teehiiical 
college and pass through a four-years' course (:not a three-years 
course) on the saiidwicli system. With regard to vacation appoirit- 
ments, I know that such appointments are not, very justly, in 
favour with works managers, if they conmenee at the beginniug 
of July and finish at the end of August. Therefore, the works 
part of your sandwich system.must not begin and end then. The 
system I have adopted, and I have every reason to be satisfied 
with its success, is that for the first year an ordinary college 
course in  physics, chemistry, and mechanics and engineering 
drawing should be followed, taking special care that the student 
shall be put under observation, so that at  tlie end of the third 
term, in July,  it should be possible for the instrnctors to say 
whether that. stud'ent ought to go further or not. If not, the 
student should be rigorously excluded froin going any f iirther, 
in the intermests of those who remain, if f'or no other reason, but 
therc are other reasons which are obvious. 

The student, having qualified, can in the sec.oiid year enter 
upon a much more specialised c.ourse. That second year I ter- 
minate at Easter, and from Easter to October or Septcniber is the 
works period. I have uot yet had any difficulty in finding works 
managers to take students for that period, at  any rate. up to the 
number of students I hav'e had to offer them. The third pear is 
like the second; two terms from October to Easter, and then 
another period in the works. The final year is to be a complete 
educational year from October to July, and then the course, so 
far as the college is concerned, finishes, but it is not pretended 
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that the student is trained by that time, for he still wants more 
works experience. 

I would next point out one or two advantages of the system. 
In the first place you get a weeding out of the wasters and slackers 
and the unfit, which I consider very essential, with the conse- 
quence that the men sent into the works at the Easter of their 
second year are men who can be relied upon to do some credit to 
the college. The works to which I have sent inen have almost 
invariably asked for more. Then, again, action and reaction are 
continually at play. These men go into the works with some 
knowledge of engineering. They have handled tools in the 
technical college, not in the sensc of works tools, but they are 
familiar with the tools, and they are familiar with certain pro- 
cesses, and they begin from the very first day to acquire training 
in the works. When they come back in October they are not the 
aamc men that they would have been had they stayed in the 
technical college for the whole period up to July and had the 
usual vacation either in the works or outside. They are different 
men; their training is now real engineering training for the rest 
of tho college course, and for the second period in the works, and 
for the fourth year a t  college. Also you will notice there is no 
loss of time. There is only one vacation, that is the vacation at 
the end of the first year. All the other vacations are simply of 
the order of works holidays only, as they should be, with the 
exceptiop of the very brief Christmas vacations of two or three 
weeks, when really you must not attempt to put a youth into the 
works. As I say, there is no loss of time: in fact, the training 
approximates to professional experience, where we all know that 
two or three months’ holiday can never be obtained by any pro- 
fessional man who is in good work, and I must simply repeat that 
I have found the system I have just outlined to be most successful. 
There arc ten terms of actual college work in the four years in- 
stead of the nine in the three years. The last five terms, including 
two works intervals, are real engineering training in works and 
college, and that is one of the most important points of the system. 

The authors of the paper divide the training of engineers into 
three classes: salesmen, works managers, and consultants. I say 
training of engineers, because I consider that salesmen should be 
trained engineem if they are engineering salesmen, and it is 
probably familiar to many of you that this is generally recognised 
throughout the United States and Canada. I have had it from 
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the. works managers of large engineering concerns there on the 
spot t,hat they cannot take even into their sale’sinan branch a nian 
who has not had a good techiiical college training. 

I an1 not quite in.acmrd with the authors of thae paper, that the 
selection of t,he type of traiiiing is not to be made ininiediately on 
leaving school. I go further than them, because T say that 
the more fundamental question of whether the irouth shall be 
or shall not, be an eiigiiieer at all should not be decided so. 
early. I say you cannot decide it at  16, aiid how you can pretend 
to do so at 13 is a mystery to me. 

Then it is said in the paper, 011 page 139, ,“The authors a-e 
eiitire1)- in favour of t,he abolitioii of the ‘ pupil ’ or ‘ gent.leman 
apprentice.’ ” I should have liked them to have gone a step 
further, aiid to  have said they litre abe801utely iii farour of the aboli- 
tion of the “premium” apprentice systlerii. That system appears to  
me to be an  excrescence on the engineering industry which is only 
known in t,liis island. I shall never forget the polite incredulity 
with which I was listened tu 011 iuy first Visit to America when I 
described the English system of premium pupils to the works 
mnnagers and practical men there. I am confident that, 90 per 
cent did not believe what I was saying. They mere too polite to 
say so. but you can always tell when a inan is not believing you; 
it is not necessary to tell you in so many words. I stronglp 
desirc to  see the abolition of the premium apprentiw by&eril, 
because i t  is in my opinion vicious. 

The system in the States is to take graduates from tecliiiical 
colleges and pay thein at  once. I should like to point out that  
the fundamental evil of the premium apprentice system is that 
wheri the principal has taken the man’s X300, or whatever it is, 
he is bound to carry the bargain through, whether the man is 
shaping to be a duffer or an engin,eer. He cannot make any 
selectioil after that. In the States, even those who are put on 
the comniercial side of the orgariisati~on, as I have already said, 
liar(! to go through technical colleges. They take the students 
froin technical collegcs into the works for their works training, 
and later 011 they grade them into the authors’ classes, but they 
give them froin the start a living wage. Oil tlir other hand, it 
is our experience in England that employers mill take highly 
trained men from the colleges for works training, and offer them 
wages less than thos’e of a labourer to make a start on.  Within 
t,hc last inonth I have had a lett,er from the States offering that if 
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I rould send over to a oertain firin certificated students of the  
Northampton Institute, which is the Institute in London that I 
an1 talking about, they will start thein at not less than 20 cents 
ail hour as pupils, and to except~ionally good inen they will give 
"i cents an hour. 

There is one other point with which 1 rimy conclucle, and that 
is, the authors of the paper do not  seem to lrnow that tl?e Technical 
Institutes are not quit'e so baeliward iii catering for the com- 
niercial side as is represented in the paper. There are classes in 
costing and estimating, and works inmagemelit, and things like 
that.. Perhaps you may say that teaching in works management 
at college is like trying to teach smiiiiiiiiiig on dry land, but there 
are classes in those subjects at the present time, and salesmen 
also can get training in their 1m-t of the work if  thev will only 
go to a placc where it is offered to theiii. 

Mr. HESRI C.  DEVIXE:-I iiiust say that the gentleman who 
ol)encd tlic discussion .positively appalled me when he stated that 
liis idea uf the best method of education for an automobile 
engineer was that under no cirrunistaiices was a lad to reniain at  
an ordinary school after reaching the age of 13. That, I say, 
positively appalled ine, because after all our object in life with 
boj~s is to  make them not only engineers, barristers. doctors, or 
whatever particular profession it iiiay be, but we also want them 
to be educated men, and I do not see how it is possible if we t,ake 
I J O ~ S  from scliool at  13. and cause theiii to specialise in any career 
atihat age, to inalre edurated men of thein, or even inen possessing 
those qmlifications which are nec,essary for inaterial sucres3 in 
any professioii. I think it is an excellent idea for the Institution 
to t.ry and set. forth. as far as may be, the methods of training foi- 
the diircreiit, departments of automobile engineering. and I hope 
that as a result, the necessity for very prolonged theoretical as well 
as prartical training for all but the purely coininercial side of the 
professioii, will be recognised both hy parents and by employers. 
A great inan!- parents come to ine and seein to think that an stut,o- 
mobile engineer can be made in a night. They appear to grudge 
thp time mid money necessary to  iiiake their bops successful 
professiuiial inen, but, without the expenditure uf that time and 
Inone!- I do not think it can be done. An employer is not running 
his business for the fun of the thing, but for a profit: but, 
it  is oiilj- when employers in this country realise more than they 
do 1-0-day tllat it  is to their niaterial interest to  have a good supply 
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of capable men with a thorough theoretical knovledge of their 
profession, that they will encourage that length of traiiiiiig that 
is necessary to turn out a good engineer. There is aiiother dis- 
tinctioii between boys that I should like to mention, naniely, thnt 
between poorer and richer ones. I should like to see every boy 
have the best opportunity, according t o  his capaeit.>-. to  get oil, 
but we cannot hope to give every boy an equally good professional 
training. For certain bops, the sons of rather poor parent.s, there 
is only a certain amount of ‘education to be obtained, but there 
are a great many other bops who are able to go eit.her to municipal 
secondary schools or to public schools, and afterwards to colleges 
or universities. I t  is certaiiilp out of the question for these boys 
to enter the profession, unless they can do so after completing 
their secondary school education, that is at the earliest at  17 or 
18. If it is laid down authoritatiT-ely, however, that in order to 
be a successful engineer a boy niust leave school and begin special- 
king before that age, it would practically mean that for a large 
body of capable boys there is no room in the profession. I do 
not believe that this is so, and the writers of the paper certainly 
do not say it. I think 17 pears of age is quite early ciiougli for 
a boy to lewe a secondary sch,ool and begin to  specialise. After 
that ’the question i8s whether he should go t o  a college or 
works, or vice versci, or aikopt some modification of the “saiid- 
wich ” system, such as was explain’ed by Dr. Walmsley. I think 
the suggestions which Dr . Walmsley made are very practical, 
and that i f  they mere adopted they would be very helpful in 
training boys from the secondary schools for the profession of 
automobile engineering. 

Professor w. MOROA?;: -some of t,he experience of the I)ainiler 
Motor Company in dealing with their pupils may be of intcrest 
in this discussion, and perhaps also some of iny experiences at 
Bristol in teaching the University Course in automobile engi- 
neering there. The Daimler Company have avoidd an- very 
rigorous agreements as far as possible in dealing with their 
apprentices, or I should say, boys of the‘ apprentice class, and 
their pupils. It was found that the inclentures of the apprentice 
at times rendered things unpleasant, when, for instance, it was 
desirablc! to get rid of the youngst,er on account of unsatisfactory 
conduct. Then with regard to  pupils, it  was found that a rigorous 
agreement for two or three years did not always operate to the 
advantage either of the Company or the pupil wherever a differ- 
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ence of opinion arose. Practically there is now no rigorously 
binding agreement, either with the boys of the apprentice class or 
with the pupil class. The agreement is prepared in such a way 
that i t  can be broken at  a moment's notice if desired. I f  a pupil 
is tired of the work he ha's only to say so, and a proportion 
of the premium is returned to him, and he is perniitted to go. No 
attempt is made to hold the individual pupil by compulsion. With 
regard to boys of the apprentice class, although there is no binding 
agreement, the boys almost invariably stay on and complete 
what is practically an apprenticeship. The education they receive- 
in the shops depends very much upon themselves. I f  they are, 
bright, and smart, and show any desire to get on, the boys are 
promoted from shop to shop and generally well looked after. 
With regard to technical training or theoretical training, the 
brighter boys are selected, and have granted to them t,xo half- 
days a week to attend the Coventry Technical Institute. Coventry 
is extremely fortunate in possessing that Institute, for the Prin- 
cipd has arranged a series of day classes suitable for boys of the. 
apprentice class. I t  is the general practice of the engineering 
firms of Coventry to give their apprentices leave to attend these 
classes 011 two half-days a week, and in many cases to pay the 
fees at the Institute for these boys. I think it is very necessary 
that sonic arrangement like that should be made, or, as was 
suggested by an earlier speaker, boys should be excused froin 
early work on certain mornings in the week, and allowed to leave 
a little before time in the afternoon. My experience of evening- 
class teaching has shown that short of something sensational it is 
almost impossible to keep the pupils awake. Youngsters who 
have been at  work from 6 in the morning till 5 or perhaps 6 in 
the evening, simply accept what the instructor has to say and 
quietly go to sleep over it. With regard to those of the pupil 
claw, sonic condemn them entircly, but I think a great deal 
depends not so much on the pupils as on the may they are handled. 
If they are led to understand a t  the start that they are coming 
into tho shops, that there they will be treated like anyone else, 
that no privileges will be given in the way of leave, and that they 
will bo subject to workshop discipline, there will be very little 
difficulty in dealing with them. If a pupil proves difficult he had 
bette:. go home. I know, however, that these youngsters, one 
way or another, do manage to get privileges. I do not know 
whether it is due to their winning little mays or not, but the privi- 
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leges they get in the way of leave do very little harm. I have 
had very little difficulty from this class. Youngsters who hare 
becii brought up quite soft very shortly get really to enjoy the 
work in front of them. The shop discipline is really a good test 
of the stuff the pupil is made of. If he caiinot face x-orkshop 
practice he had better go. I n  selecting pupils, it  was felt that 
.a good education was required, but i t  was also felt to be unwise 
absolutely to dictate whether the pupil should hare a college 
,educatioc or not, so the iriiniiiium age for a pupil mas fixed at  18. 
I t  was felt that a boy could get a good general education, and 
,possibly have put in a year or two on subjects dealing with engi- 
neering. or a pupil could have gone to a university and hare eoni- 
pletcd a three-years’ course in mechanical engineering, or, as it 
is possible to do, a three-years’ cdurse in motor car engineering. 
I t  was also felt that i f  money has been spent on a boy’s education 
i n  th:tt manner it was very unfair to ask from him a preniimn, 
and so later on it was arranged that what we call works scliolar- 
ships should be offered for competition. These in efl’ect are free 
pupilship, of which about five are offered each year. ’ The men 
who win them are usually men who have had two 0.1’ three years 
at  some universit,y, although the conditions are so arranged that 
a lad who has been through the workshops and spent a fair 
amount of time in an  evening technical school may obtain one of 
these scholarships and get on to the higher grade, as it were. 
I t  inay be necessary to make some alteration in remuiieration to 
pupils, because at  present this does not exceed 22.5 a >-ear, and 
that is not ,sufficient for a lad who has ts depend on his owii efforts. 
So it is desirable that youngst’ers who are winning their way 
upwards, and who have to depend very much on their own efforts, 
shall be able to handle a little more money in the way of wages. 
In  addition to thoss who win these scholarships we also necept 
pi*emium pupils, not that we desire to do so, but because they are 
practically forced on the works. You liiio~1- what influence is. 
When there was an examination alone influence woulcl be wed 
to nialic the ‘exaniination as gentle as possible. I t  was felt. t.hat 
perhaps it would be wise to offer a greater barrier to the prospec- 
tiw pupil in the shape of a hundred pounds or so, which really 
i i i n l m  a man think twice before putting a prothgk forn-ard. 
I am referring to the danger of having pupils thrust into a works 
by influence. The presence of pupils who win their pupilship in 
coinpetition reacts to the advantage of the preniiuiii pupils, 
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becaruse in  taking t.he iiian who desires to enter as a pupil without 
competition, it is pointed out to him that he will have to compete 
against men of very high intelligence, who have high qualifica- 
tions, and who, at the end of the pupilage, will, probably from 
sheer merit. take any vacant jobs which may be about, and that 
the same kind of competition will be met with in the open market. 
The consequence is that men who hare come forward with a half- 
idle intention of becoming engineers by some miraculous means, 
rrconsicier the position, and usually find some other opening for 
thuir activities. 

The further theoretical educatioii of these pupils is arranged 
for. It is not felt that when a mail comes out of college he knows 
everything of engineering; although he map have obtained a great 
deal of information, he is usually very ignorant of the best means 
of using this information. That generally is the fault of his 
instructors. The drawback, of course, t,o college education is that 
so much of it is given from text-books. I t  is given by men who 
have left thc works for perhaps something like ten pears. Ten 
yeai"~, in engineering, is a generation, and so the youngsters are 
frequently sent from college with knowledge out of date. and 
unable to apply this knowlcdge t.o the best. advantage. 

I notice that the writers of the paper rather fear that the pupils 
or young engineers will forget their college work after a thrce- 
years' shop ooursc. There certainly is great danger in that, and 
our pupils were at  first given one or two half-days a week 
for technical studies, but experieitce won showed that studies of 
the text-book order were absolutely useless. d set lecture, uiiless 
it was made on some point actually dealing with automobile 
construction, such as the peculiarities of carburation, or some- 
thing like that, was received with pOlite1ie~SS and indifference. 
I do not blame the men; the problem was to make these inen 
work, and incidentally save myself trouble. Our present scheme 
is to have a paper read each week by one or two pupils. That 
paper is read on a Friday muriiiiig before the other pupils, who 
then proceed to disscct the unfortunate reader of the paper. It 
is remarkable to note the amount of time and trouble these 
youngeters will spend in the preparation of a paper, some of 
which are of an extremely high ordhr of merit. In some 
cases, on my advice, the papers havc been shortened, and have 
'then bcen published. In this way there is not the slightest diffi- 
cdtp in gctting the men to take very great interest in the 
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theoretical side of their work. The subjects are so selected that 
what in college have been mere abstract principles arc now found 
to be of practical use in criticising current practice. In the end 
the meii are revising their college work, and at  the same time 
lmrning to interpret what is in front of them. 

It is difficult t>o say what system of college and shop training 
is best. Circumstances are so different in different parts of the 
countrp. In  the University of Bristol there is laid down a course 
of motor car engineering, and a student may take his degree in 
that subject. It has beell objected thal specialisation should not 
take place so early, but should only take place at  the end of the 
three-years' college course. That is very nice if we go on the 
assumption that the students are wealthy and working for amuse- 
Iiicnt, but, unfortuiiately we know that the larger number of men 
who attend engineering colleges do so because they hope thereby 
to obtaiii a decent living in the future, and frequently they have 
to depend on gaining such a living pretty quickly, so that I think 
the suggestion of specialising at  the end of a three-years' college 
course i R  out of the question, except for the few. Then again, 
much depends on what is meant by specialisation. At Bristol it is 
recognised that motor car engineering-aut,onobile engineering- 
is merely a specialised form of niechanical engineering, so that 
a n -  inaii taking this subject must be well grounded in the 
principles of niechaiiical engineering, so we adopt the following 
plan: The man attends lectures in subjects such as strength of 
Iriaterials, and mechanism, which are furidaniental to mechanical 
eiigineering. The application of the principles that he studies in 
these lectures are illustrated from, and applied directly to, auto- 
mobile engineering. Then, of course, there are additional special 
lectures dealing with the subject of automobile engineering itself. 
As a result, spccialisation is more in iiaine than in fact. 

With regard to the attitude of the employers to college-trained 
men, I think the employers are not so much to be blamed as the 
people who have turiied out tho kind of youth that so often collies 
from various colleges and public schools. At the Daimler works 
I get nieii coming to me at  the age of 22 or 23,  who have had 
a university education of some sort, or, again, men near 18 to 19 
from public schools; these, as far as preliniinary training Jyhich 
will fit thein for becoming engineers is concerned, frequently are 
worse off than the boy of 13 whom Mr. Pomeroy mentioned. They 
are men who are absolutely hopeless from the point of viexv of 
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engineering and practically everything else, and if they were not 
backed by money and influence they would have an extremely bad 
time. One can imagine the works manager who has had a few 
of these men thrust on him by influence getting so tired of them 
that he condemns the whole class. In  addition, some young men 
go away with the impression that immediately they have finished 
their college training they have finished everything ; instead of 
which they have yet to make a beginning, so that I think the 
attitude of employers is quite understandable. On completion of 
their time the pupils at  the Daimler works are told in effect when 
seeking permanent work that if the boy who begins by going into 
the drawing office to wash the brushes can do a job better than 
they can. the boy gets the job. No notice whatever is taken of 
the preceding training. If the training is of any use it should 
show itself in results. If i t  does not, well, the pupil fails, and it 
is the best nian‘who takes the job. It map be noted that the 
rightly trained college pupil almost invariably leaves the appren- 
tice far behind in resourcefulness and capacity. 

As to the time to be spent on the training of an engineer, it 
must be remembered that there is a factor which will tend to limit 
that to be spent in colleges. The college trained man has as his 
most powerful competitor the sturdy boy starting at the age of 
15 perhaps, fal-oured with some of the concessions mentioned in 
the way of theoretical training. Such a boy, with his splendid 
shop experience, and being possibly a youngster of good mental 
powers. is a serious competitor to the college trained man. The 
college trained man cannot afford to spend too much time away 
from the shops, otherwise the less fortunate boy working through 
the shops will beat him. 

Mr. C .  E LARARD:-I should like to state that I have had the 
good fortune to assist Dr. Walmsley in the working of the sand- 
wich system, the outline of which he has placed before you, and 
I can say from personal experience that it is a system which has 
been found to work very well indeed. At the Northampton 
Institute it is organised in connection with the electrical and 
meclianical engineering courses, and for automobile engineering 
students as m7ell. The value of the sandwich system I will not 
enlarge upon, seeing that Dr. Walmsley has dealt with it so 
fully. I need only say in addition that it is fully appreciated by 
many employers, and I think I am right in stating that when it 
becmric necessary last Easter time to place the students in the 

AIKS\VORTH. I, 

 at University of Bath - The Library on June 4, 2016pau.sagepub.comDownloaded from 

http://pau.sagepub.com/


162 
( M r  C. E. Lamrd.) 
works, Dr. Walnisley had inore positions available than he could 
fill. With respect to the technical t,rainiiig of automobile 
engineers, I think we have got to take into acemiit the reyuire- 
ments of two totally distinct classes. We have first of all .the 
poor working lad whose parents are not able to Bcep liini and pay 
his fees for a full day course at  a technical school. Tlieii we have 
the other type of man whoso parents are in a position to bear the 
expenses involved when the college training becomes necessary. 
I think that when the time ooinw for khis Institution to coilsider 
thle ways and means for  training automobile Ienginwrs on sound 
educational and practical lines, full consideration should be given 
to the first class of individual as well as to the second. No course 
of practical training will be complete unless it is possible for the 
really smart though poor lad in the works to rise as far as his 
ability will t.ake him. Employers should establish seholarships 
tenablo at soine Techiiical Institution. * I know at first sight this 
seeins an unprofitable thing to do, because engineering firms are 
run for the purpose of making a profit; but if each large firm 
would make a point of establishiiig say one or two, or even more 
scholarships, according to their means, then it ~vould be possible 
for t,he really smart and well-abbove-thc-avHrage b q -  tu get the 
best possible training. There is one argument whicli could be 
advanced against that. A firin might say that after hnriiig found 
tho money for the scholarship they may lose the lad shortly after- 
wards; he might get another job. But if firms generally adopted 
the policy suggested, what was lost in one way woulcl be gained 
in anot,her. A particular firm might eventually lose n youth for 
whom they had paid the necessary fees, but they would probably 
secure another, equally well trained, in his place. Much has been 
said about, the premium apprenticeship system. In my opinion 
it is a most unsatisfactory one. I t  is run with the idea that it is 
a source of profit to the employer. I t  is not beneficial ultiinately 
either to the employer or to the youth whose parents have had 
to pay the premium. This is the opinion of rnaliy successful 
engineers, and certainly of most educational experts. I shoulcl 
like to congratulate the authors on their joint paper. They intro- 
duced it with diffidence, and then attempted to justify its raisorz 
d’c:tre; I do not think any just,ification is necessary. The? have 
done a right down good work in starting a discussion of this kind. 
Rsef’erring to the authors’ schedule on page 133, and the reinarks 
connected therewith, I think classes 3 and 3 would l~aturally fall 
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together, and the class in which a nlan would eventually occupy 
a position would depend on his ability in receiving and utilising 
training which should be common to both. Speaking of the 
employers, on page 136, the authors say: " Mostly they lack any 
sort of theoretical training theniselves, and succeed solely through 
perseverance and energy." I think, in justice to the manage- 
ment, one ought to add to that that there is something more than 
perseverance and energy. There is character, and the ability to 
control men, as well as the cominercial ability, which in itself is 
more ofLon than not a uatural gift. There is, however, a good deal 
of truth i n  what they sfate. Employers, particularly those of the 
old ~ehool,  had  no^ the advantages which present-day apprentices 
are getting. and human iiatuie being what it is, they are prejudiced 
against things they do not understand. I t  is one uf the functions 
of an Institution such as this to make them understand the adtan- 
tages oi a thorough technical education. There is another iriatter 
which has been referred to, and that is the dislike which college- 
trained students often manage to inspire nThpn they get into the 
works. This is largely due to two reasons. One is that lie makes 
the mistake of thinking that because he has a certain amount of 
theoretical knowledge he knows inore than his employers. With 
the oniniscienw of youth, he overlooks the fact that his employer 
has a wealth of practical experience aiid business ability which 
he cannot hope to acquire for many years Naturally, any 
employer %%ill resent espreision of that attitude of mind in one of 
his employees. 

Mr. H. P G. Bnmm&m:--When I received this paper I 
thought I was going to learn how a nian could be trained 
to beconic an autoinobile engineer aiid earn his living. I 
have not learned it so far, but i t  has occurred to me that a practical 
way of going about the business for an Institution of Auto- 
mobile Engineers is to appoint a Committee. Call it  the Education 
Coninlittee, or whatever name you like, but it should be the busi- 
ness of that Committee to formulate a scheme, so that if a parent 
has a boy and wants him to be an automobile engineer he can 
write to the Committee, aiid the Committee should be able to 
place before him a cut-and-dried schenie which will tell hini how 
to inalre his boy into an autoiiiobile engineer, according to his 
means. If a man comes into nip shop and wants to buy a set of 
laitips for his motor car, I do not say " There are a lot of lamps, 
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buy which you like ”; I say ‘‘ Here are three lamps, and this is 
the set you had better have for your particular car.” He has no 
time to choose, and knows nothing about lamps: he comes to me 
because he thinks I do. Yon must bear in mind that the average 
parent is too busy, and has too little time to find out for himself 
the best way of educating his son. He wants somebody to come 
along and show him a route such as he can afford, and that, I 
think, is the particular business of this Institution. 
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,4DJOURNED DISCUSSION 

THE CHSIRMBN, Mr. J. S. Critchley, in opening the meeting, 
said:-I think it would be well if the speakers would try and 
condense their speeches so as to include certain definite points in 
connection with the training of automobile engineers ; for instance, 
the question of the age at  which a youth should start his training, 
the sifting of the fit froin the unfit, the extent of the technical 
training, and how that should be carried out, whether by day or 
night classes, the term of apprenticeship, the question of wages 
during apprenticeship, and the locality of apprenticeship, which 
is close13 connected with attendance at  the technical colleges. 
Of course, these heads are sub-divisible, but I think it would help 
the Council of this Institution if they could have the views of the 
members under these heads, and if it is possible, the Council, at 
a later date, may be able to issue some report which will be of 
benefit to parents and others who have boys they wish to make 
into automobile engineers. 

Mr. C. WHEELER:-It was my intention originally to draft a 
memorandum and submit it as a supplementary contribution to 
the paper, for inclusion, at the Council’s discretion, in the Pro- 
ceedings, but in roughing out my draft I came to the conclusion 
that i t  might be more useful, and possibly open up one or two 
fresh avenues of thought, if I gave expression to my views this 
evening. The Chairman, in opening the meeting, expressed a 
desirc that speakers should deal with particular phases of the 
subject, but I am afraid that my remarks will be more of a general 
character than special to automobile engineering. Dr. Walmsley 
has intimated that the “ sandwich ” system, so far as practically 
operated by him, has been quite buccessful. I am very pleased 
to hear it, for the system appeals to me, and for two or three 
reasons, the chief of which is this:-If a mistake be made in the 
choicr of a profession, and some years be spent in the pursuit of 
specialised training, it is usually a matter of great difficulty to 
retrieve the situation. Here Dr. Walmsley’s system scores, if 
efficiently carried out. At  the end of the year, if it appears that 
the student has little chance of becoming an efficient engineer, 
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the teacher switches him off that particular road, and the informa- 
tion and learning already absorbed by the student, being of a 
genera! character, is {urned to good account in another direction. 
Again, the system-at least, so it appears to nie-enables the 
student at the end of his first year to form some definite idea as 
to thr, particulai branch of iiiechanical engineering in  which he 
would like his practical knowledge to be acquired. What I meaii 
is this:-Then a student commences his practical work it is 
necessary that he should learn turning, inilliiig, boring, etc , no 
matter whether he intends ultimately to niake automobiles or, say, 
weighing machines The sandwich system has another point in  
its favour, which I can best illustrate by mentioning my own 
experience, and it is that of many others I had left school but 
three months  hen I wished myself back again, in order to learn 
certain subjects in which I found myself to be.deficient I t  was, 
of course. too late, and it meant a grind at evening rlasses, n-hen 
the mind and physical condition were not at their best. The 
“sandwich” system enables one to find out what one ought to 
know, and provides the meails of going back to school to acquire 
thal inforniation Now, to make Dr Walmsley’s system successful 
i n  its general application, there are two important factors that 
require very careful consideration: (1 the teacher, arid ( 2 )  the 
employer who is providing the practical training. I propose to 
makc a few remarks concerning each. With the teacher should 
be included the necessary educational institutions, but I disinias 
further coilsideration of the latter, assuming that they actually 
exist, or that their creation will keep pace with the demand. As 
regards the teacher I do not feel quite so happy, although I 
believp matters have improved during the last decade. So long 
as the teacher’s remuneration and advancement depend in any 
appreciable measure upon the success of his students in examina- 
tiom I do not think you will get the best and most desirable class 
or form of instruction imparted to the students. Dr. Walmsley 
has mentioned that his instructors carefully watch their pupils 
towards the elid of the first year to ascertain their fitness for 
pursuing certain careers Now, if we could make sure that such 
a practice were universal, and that the teachers themselves mere 
qualified to judge, then we should be well on the high-road 
towards an excellent, if not a perfect, system. When I say 
‘ ‘ qualified to judge,” I do not, of course, pass any aspersion on 
teacher8 or professors, as such. What I mean to indicate is that 
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teachers and professors must have, in addition .to their scholastic 
qualifications and ability to impart information, the power or  
faculty of judging human nature, and of controlling and directing 
tho powers of the mind of the student. I think Dr. Walmsley 
will bc one of the first to agree with nie that many teachers are 
deficient in these most important qualifications, and it is not 
difficult t’o see the reason. A young nian studies at  college, takes 
his degree. obtains an appointment as teacher, and straightway 
proceeds to push into his pupils the book knowledge he himself 
has already acquired. Where and when has he had the oppor- 
t.unity of developing the study of mankind? The,re is also a 
class of teacher, who, in addition to scholastic qualifications in an 
equal or in a less degree, has inucli practical experience, and has 
been or is actually engaged in coiniiiercial life. Speaking from 
an engineering standpoint, that is the type of teacher to be en- 
couraged, and whose numbers must be multiplied. But how? 
The wherewithal for the encouragemeiit and multiplication of 
this class niust, I think, come from the Stat,e, and will, I hope, 
form part of the new educational scheme which Loivl Haldaiie has 
reccntly intimated is under consideration. 

Now, with respect. to the second factor mentioned, namely, “ the 
employer who is to provide the practical training.” Mr. Pomeroy 
made reference to the disorganisat,ioii caused to the employer, 
and Mr. Mas Lawrence also testified to the difficulty that is 
experienced i n  engineering concerns by the arrival and with- 
drawal of a number of students at  certain times of the year. 
Mr. Larard, in skirting this phase of the subject, suggested that 
employers inight provide scholarships according to their means. 
I do not know exackly what h.e had in mind, or rather, what form 
he proposes the scholarship should take, but the problem is a 
dificult one however much the employer may be desirous of 
helping the country or the State in producing a higher clam of 
engineer or craftsman. Hie business, whether of large or of 
small capacity, is primarily to make profits, and in this highly 
coinpetitivc age he is at some disadvantage if he admits a “ sand- 
mirh ” student, compared with the man who will have nothing to 
do with one. There are, 
hox-ever. iiiaiij- instances where it would be profitable to an 
employer to possess ‘ ‘ sandwich ” student?. The point I wish to 
make is this, that the resultant effect should not be a matter of 
luck to the employer if he admits ‘‘ sandwich ” students into his 
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works. If it be recognised that he is doing beneficial work to the 
community, then he should receive recompense in some form-in 
other words, the admission of ‘‘ sandwich ” students into his con- 
cern should be considered as a part of the general system of State 
education, and should be paid for as such. I am well aware that 
if my proposal be agreed to there is the problem of State super- 
vision where a public contribution is made, but this is, I submit, 
not a difficult problem to solve. The consideration given to an 
employer need not necessarily be a monetary one. I throw out 
the suggestion that all employers who help in the State education 
in this wise might receive f avourable consideration or preferential 
treatment in all Government contracts. I t  would not be by any 
means a difficult matter to appraise the value of the employer’s 
services to the State when considering tenders for Governnicnt 
work or stores. A scheme has been in operation for some time in 
all Government contracts which ensures the payment of fair wages 
to employees, and it is possible to devise means by which an 
employer could receive recompense or consideration for  assisting 
in State education, or, at any rate, to see that he does not loso 
anything in competition with a non-State-aiding house. In con- 
clusion, I would like to suggest that a copy of the paper mrittrn 
by our Graduates, and a full report of the discussion, be submitted 
to the Authorities who now have the question of State education 
under review, and I make that suggestion for this reason, that 
I believe the views put forward, and the opinions expressed, by 
practical engineer6 will be welcomed as material for tempering 
academic stock. 

The C~a1Rwax.-I will ask Mr Pendred to speak now. 
Mr. Pendred, as editor of “The Engineer,” has written a very 
sympathetic article on the paper by our Graduates, and I am sure 
we shall all be very pleased to hear him speak to-night. 

Mr. L. PENDRED:-AS I am neither an automobile engineer 
nor a member of this Institution, I can look at  yorir work from a 
detached standpoint, and in the first place I want to say that I 
think you have done a very excellent thing in gotting the views 
of students upon their own education. But it is desirable that 
you should now go a step further. We have heard ad nauseam 
the views of professors and of employers on the way in which 
young men should be educated, and now we have had the advan- 
tage of hearing from your own studtents how they think they 
should be educated. But there is another person to be considered, 
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and so far he has been forgotten in nearly every Institution, 
and that is the parent. The parent, if you could get him to come 
here an$! talk to you, and tell you his views as to how his son is 
to be brought up in  the profession into which he elects to send him, 
would pose you with a whole lot of difficult questions He would 
first of all ask you “How long is the training to take?” “How 
much is it going to cost? ” and “What  is my boy going to get in 
the end?”  Some years ago I suggested 2400 a year at  40 as the 
very minimum that any training should give. Now, I say again, 
that i f  the training that you elect to give to your young inen is 
not going to make at any rate 70 or 80 per cent of them fit to 
earn 2400 a jear by the time they are 40, it is not doing what it 
ought to do, and you must revise it. There is something wrong 
with the system that does not enable men to make that amount of 
money after such a large number of years has been spent on it. 

Of all the schemes that have been suggested for the education 
of engineers. there has been, in my opinion, none better than that 
which waq put forward by the Committee of the Institutions of 
Civil and Mechanical Engineers, which is known as Sir William 
White’s Committee. I n  the report of that Committee, as you are 
probably aware, it was proposed that the beginning of the training 
of an engineer should be a good public school education, and 
after that, at  the age of 16 or 17, entry into works for a yeas. 
P~rsonallp, I do not think you can have any better plan than that. 
I f  yon put a youth of 16 or 17 into a works you find out at  once 
what his qualities are. If he is not able to stand the works, in 
three or four weeks you have found out that he is not fit to become 
a mechanical engineer, and you must switch him on to some other 
occupation; but here again the parents come in It is one of the 
penalties of my position that I am asked questions about the 
education of boys, and I always use Sir William White’s Com- 
mittee’s Report as the basis of what I recommend. The reply 
invariably is, “We cannot send our son to a works a t  16 or 1 7  to 
mix with all those rough men, and learn bad language and get 
into bad habits; we really cannot do that at  all, Mr. Pendred. 
You must suggest something else.” Sir Frederick Donaldson 
has got over that difficulty very cleverly at Woolwich, and I think 
his plan is well worth considering by your big works engaged in 
automobile engineering. He haa established, or has arranged, 
in the neighbourhood of Woolwieh hostels and registered houses 
in  which the students live, and where their life out of the works, 
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their inoral life, if you like to put it so, is looked after by 
thoroughly well-reconmended owners and managers of the hostels 
or lodging houses. I recommend to your attention this system, 
and I am sure Sir Frederick Donaldsoll would give you full 
particulars. 

There are one or two points in this paper on which I should like 
to connnent. The first is the question of premium apprentices. 
Folloming the example of all the professors and a great many 
other people, your four students have condeinned the premiuitl 
apprentice without a word in mitigation. Nou , I think there is 
a per)- great deal to be said for the system of premium apprentice- 
ship. I t  is true that many men cannot afford to pap a premiuin 
for shop training, but to me it seems hard that those who call 
aEord to pay for it should not be allowed to get the advantages 
which undoubtedly they reap. If you attempt, as I have done, 
to find positions for  young men in works, you will find when you 
offer to the works no compensation for the trouble to which they 
are to be put, that there is the very greatest difficulty before you. 
The works say, " We do not want men; we hare more than enough. 
We have got to take into our shops the sons of managers, foreinen 
and chief-draughtsmen, and our own proprietors, and so on, and 
u e  do not want outside men. If you want to get outside men in 
you must pay us something for training them." That seems a 
fair and rational point of view; i f  khey are asked to take a man 
in without a premium and without a limit to the training he is to 
get, they must be compensated. To get a thorough mechanical 
engineering training, a man should go through nearly every shop 
in a big works; through the pattern shop, the smith's shop, boiler 
shop, fitting shop, and erecting shop; indeed, if possible, through 
every shop that there is in the place. If you put a boy into a 
works under the conditions of the ordinary non-premium appren- 
tice, they will not give him that training. He may be a fitter, and 
learn to fit; he may be an erector, and he will learn erecting; he 
may go through the testing shop, and learn to  test, if he likes, 
but he will not get that all-round training that is required for a 
thorough mechanical engineer unless you are prepared to pay a 
premium. I t  is to be regretted that all men cannot pay a premium, 
but I think you must agree with ine that those who can afford to 
pay should be allowed to have the advantage which accrues. 
I suggest to the four students who have written this paper that, 
if possible, they should revise their wholesale condemnation of 
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the prcniiuni apprentice. They have simply followed the usual 
custoni and condemned the premium apprentice unheard. One 
argument they made against him is that he upsets the usual 
inanngenient of the works. Now, plainly, gentlemen, that is 
ridiculous. I f  a works manager is able to control 300 or 400 men, 
is it reasonable to say that he cannot look after half-a-dozen 
preiiiium apprentices? You have one or two excellent exaniples 
to the absolute contrary. Alleiis, of Bedford, who sake a strong 
point of apprentices, and divide then1 int,o three grades, have a 
largo number, but they have not the slightest. difficulty in con- 
trolling theni. There is no real obstacle fl-oni the niaiiager’s point 
of view in thr premium apprentice. I must now leave that point. 
I could go on all night, but I do not want to he tempted to 
transgress. 

I want to touch now upon the relative iniport,ance of theory and 
practice in niechanical engineering, for I see your students have 
laid sonic stress upon the value of theory. There are, i f  I may 
so put it, two kinds of science ~ i t h  which we have to deal. One 
is the scienm of the schools, and the other is the science of the 
workshops. The science of the schools alone is valueless. The 
object of the mechanical engineer is the making of money, but 
pure science does not make money. The science of the schools is 
no USE to you until YOU can translate it into the science of the 
workshop. Faraday was a pure scientist, but ercry one of his 
inva.luablo researches into electro-magnetic forces would be use- 
less to us were it not for the men who ,followed him and made -the 
dynamo machine what it is. Crookes and Hertz were two other 
inen who were pure scientists, but what they did was useless to 
the world as a whole, until Marconi and Riintgen, and those who 
follo~ved, turned the work they did to valuable purposes. There 
is no money in pure science: let me put it that way. 5 or 10 per 
cent of you, not more, may make money out of pure science. I am 
a inechankal engineer, and know perfectly well that as long as 
I stick to pure science alone I shall not make a brass farthing. 
I must learn to  think of my science as supplementary to the work- 
shop. I must convert pure science to technology before it is of 
use to me, and one of the very best things your students have done 
is to insist on the value of workshop training, for in the shop 
alone can hc acquire that habit of thought and that instinct which 
leads a inan naturally t.o t.hink when he sees any scientific subject 
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put before him, “What use can I make of i t ;  how can I turn it 
into money? ” 

There are very many other points on which one could talk i r l  
this paper, but I will only say in conclusion, as I understand that 
you are going to draw up some sort of report from the result of 
this discussion, that whatever you do you do not forget to study 
the report of Sir William White’s Committee. You rnay want to 
chango it, and you may have to alter it to suit your own conditions, 
but I do not think, whatever you do, that you can fail to lind 
help and inspiration in it 

Mr. L A LECROS --I think we ought to go back very far into 
the youth of the mould-be automobile engineer, and start with his 
training from birth, so to speak The training that one has at  school 
is largely developed by men who have probably been brought up 
as schoolmasters or clergymen, and have no idea beyond training 
others foi. the same profession, neither of which are of much use 
to us as engineers. You probably have seen in the papers lately 
a long discussion about the value of Greek, and about the relative 
advantages of learning the dead and other languages. The old 
school of teaching begs for but one hour a day, but no niention is 
made of the amount of home-work which mill be given to the boy 
from that one hour a day a t  school. I have taken the trouble t o  
calculate the number of hours that I spent on languages when I 
was at  school, and, including the home-work, I find I have spent no 
less thar 3,130 hours on Latin, 1,500 hours on Greek, and 2,230 
hours on French, making a total of 7,000 hours for languages, 
probably equal to the total amount of time devoted to all other 
subjects taken together. h’ow, gentlomen, is that fair? And all 
of you who ma) have done the same thing probably will remember 
how manj hours were devoted to  thumbing over the pages of the 
dictionar). You probably have an idea that from this you have 
learnt the alphabet from end to end. The alphabet begins with 
A, but ends with epyerseand, or ampersand (&), and not Z The 
real point is, which are most useful to us, dead or l i \ r  languages? 
and, if the latter, when are foreign languages most easily learned? 
The answer to this is when one is quite young Among the best 
linguists in the world are the Russians; the reason for this is that 
the Russians have a system of taking a foreign governess into the 
family and keeping her for only three years. During that time 
the children are taught the language of that governess exclusively, 
and at the end of that period of three years, instead of, say, an 
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English governess, they will take a French governess, and after 
a like period they will then substitute a German governess, and 
as the various children of the family grow up that system goes on, 
with the result that all the children of the better class families are 
taught four or five languages. Why should not our schools in 
this country arrange their training so that the teaching of modern 
(and of the most useful modern) languages is applied during 
some of the child’s earlier years? The teaching of modern lan- 
guages in schools is, almost without exception, execrably bad, 
and i t  is a,great pity that so large an amount of time should be 
devoted to languages between the ages of 12 and 17 as is at 
present the case. I think we should do away with the teaching 
of the dead languages altogether for those who intend to work at 
science or engineering, and that we should retain French in all 
cmes where two languages are learnt, that we should substitute 
for Greek. German, which would be a hundred times more useful, 
and if a third language be taken we should substitute Russian or 
Spanish for Latin, either of which might well be far more useful. 
Russian is more complicated than Latin, and Germm is quite as  
troublesome as Greek. I point these things out because I do not 
think the question has been at  all fairly represented in any of the 
recent; discussions that have taken place in the newspapers; it  has 
certainly not received consideration from the point of view of 
people like ourselves, to whom the dead languages are of no help 
in enabling us to earn our living, which, as Mr. Pendred has 
pointed out, is the ultimate object of our early training. 

With most of what Mr. Pendred said I am in complete agree- 
ment. I think that there should be a more careful arrangement 
of the early schooling and also of the subsequent schooling; that 
a boy should start a t  the age of 16 in  the shops for one year, then 
have two years in a college; and that a rationally taught course 
of lectures on business methods and organisation should be in- 
cluded in this course. This should be followed by another two 
years in the shops, and then the serious business of life should 
begin earlier than at  present When 17 years 
old I left school, where, by the way, they kept me in  all the 
Wednesday afternoons learning “ meclhanical drawing,” in a way 
that WEW ‘‘ mechanical ” and of no use to me, and it wasted valu- 
able time which would have been better devoted to cricket. Then 
I went for three years to University College under Professor 
Kennedy who was, I think, the best professor of mechanical 

What did I do? 
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engineering at  the time. From him I learned more in three weeks 
than in all the years in which I lost my Wednesdaj- afternoons. 

But to  get back to the question mentioned by Mr. Pendred, 
that of the capacity for earning money. I had three years in the 
shops, then another year at  the City and Guilds College, and hhis 
brought me to nearly 25 years of age. What was I worth then?- 
the same number of shillings a week! and that is the amount I 
got, although I had previously bemi getting a good deal more as 
a workman. 

Mr. H. RoTmsumti:-&hstly I should like to  suggest that 
the Institution should prepare a schedule of questions to be sent 
to and answered by people who have ‘gone through different 
courses of training. An aiialysis of the answers given would 
form a very good guide to  parenk who had sons contemplating 
taking an automobile engineering course. With regard to the 
questiori of the premium apprentice, it  has been said that there is 
no reason why works should take in an apprentice unless he is 
prepared to pay. I am afraid I am biaissed in my opinion, because 
I got my training in America, where there is no such thing as a 
premium apprentice, and it seems to me that it is simply a matter 
of supply and demand. There is such a demand in America for 
nieii whe have had a college training that the works are only too 
glad tc get them, and put them through different courses, according 
to the class of college training they have had, and I think in time 
it will come right of its own accord in this country. The editor 
of “Tho Engineer” was, I think, too hard on scientists. I t  is 
true the pure scientists do not make money, therefore there is all 
the more need for encouragement to get men to devote themselves 
to pure science. A missionary, for instance, does not make money, 
a i d  therefore we want to encourage men to become missionaries 
if we agree with missionary work. There has been a good deal 
said about getting teachers with the right spirit. I teach myself, 
and I think, compared with the business side and the manu- 
facturing side, there is no doubt that teaching does not pay to-day, 
and yet one speaker to-night has emphasised the fact that, we want 
better teachers. Can the colleges afford 
to pa.” really good salaries? If not, meii must be encouraged to 
devote themselves to teaching for the pure love of doing what is 
necessarj- to advance the country as a whole. That is why I 
have made these remarks in support of scientists. The argument 
t.hat science by itself is no good until a man has applied it in the 
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workshop is rather a dangerous one. After all, scientists are the 
pioneers in everything, and therefore I think we ought to en- 
eouragc men to go in for pure science, and say to them, “ If you 
do, do not expect to get all the money. You will, however, get 
a verj great deal of kudos and satisfaction, which the practical 
engineer or commercial engineer does not get.” There is one 
point in the paper, where the authors say, “some people will sa), 
this list is too long”; that is, the list of things that an automobile 
engineer ought to study. I agree entirely that the list is not too 
long; 011 the other band, I feel that if a boy who goes into it 

technical college to-day takes up all these subjects, he will end 
by trying to learn far too much, and I think that is one of the 
dangers we have to look out for and, i f  we can, remedy. The 
reason for it is, I think, that we teach subjects too minutely in 
detail. Take, for instance, 
a man who is studying history. He does not go into all the minute 
details as to what the soldiers of a particular army had for dinner 
before they went into battle, and yet it may be an important 
detail. I n  this morning’s ‘‘ Standard,” Lord Avebury is reported 
to have said, on the question of people having breadth of educa- 
tion, “ A  great deal of nonsense is, it seems to  me, talked about 
the necessity of knowing things thoroughly In the first place, 
no onc knows anything thoroughly.” Take our present system 
of teaching A professor lectures on one branch, say thermo- 
dynamics, or even a narrower one than that, say the thermo- 
dynamics of the internal combustion engine, and he feels he must 
makc the most of it, with the result that he goes into too many 
details, and students are liable to be smothered in detail without 
getting a broad view of any of the different subjects before they 
specialise on any one. Then, again, take our system of text- 
books; it is rather difficult to see how it can be altered, but if a 
man writes a text-book lie feels that he has to put in everything 
connected with the subject, and when a boy picks up a text-book 
on any subject he is simply overcome with the amount he feels 
he is expected to know of the subject, and therefore I think we 
ought to try and encourage future engineers to begin first with 
rather a broad system of education, and then later to specialise 
intensely on a particular line. I think it was Mr. Elliott, of 
Harrard, who once put the matter very instructively. He said: 
“What we want in technical matters is broad men sharpened to a 
point,.” I t  seems contradictory, but I think it Sums it up well 
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kou want a man to learn broadly, and then Rhen he has decided 
what branch to go in for, let him train for that 1)articular branch. 

M r .  Brakenridge, who spoke a t  the last meeting, suggested 
that a sort of cast-iron time-table, or plan of campaign, should 
bc drawn up, and a copy handed to each parent who calm to 
enquire He said that what was wanted was a “cut-and-dried 
sclieme.” As for 
being tried, I think i t  would be fatal What such an Institution 
as this ought first to discover is what kind of engineering educa- 
tion k common to all types of engineering. The authors of the 
paper say that they excluded from the consideration o€ this paper 
boys who got jobs through friendship, but there is another class 
of boy that I think they have not included, and that is the boy 
who, in general terms, intends to become an engineer. but does 
not know exactly a t  the beginning what type he is best suited for. 
If he starts with a general education common to all engineering, 
he will then get a much better idea as t o  what type of engineering 
he will prefer. Besides, I think there are a great many who have 
gone into one branch of engineering, and then through some 
perhaps entirely fortuitous circumstance they have had the oppor- 
tunity of getting a good post in some other branch of engineering. 
If they have started with a good, broad engineering education, it 
is much easier for them t o  change over and to make themselves 
qu& at home in some other branch of engineering, and therefore 
I think the first thing to do is to get an idea of what should be 
included in a general education for engineers, and then what is 
the training essential to automobile engineers I n  regard to the 
number of hours spent on classics mentioned b j  Mr. Legros, I 
should like to say that I had the good fortune to be brought up 
under the late Dr Almond, of Loretto, who was a classic, and yet 
he always admitted that, if we could get science taught as  ell as 
clnssics arc taught to-day, it would be as good an education as 
classics; so that in his view it is simply a question of getting 
science well taught. The change will take time, and we must 
have patience, but I think in time we shall gradually arrive at  a 
different system of education, and it will not have the stigma that 
is placed upon science by so many classical people to-day, namely, 
that all YOU want is the utility and not breadth of education. 
Lastly, with regard to preparing a scheme, which I feel vould be 
n most estimable thing, I should suggest that tho 1nstitutio:i 
should take, say, thrce types of boys in giring their general recom- 
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unendations; take first the type of boy d i o  niurt earn a livelihood 
as soon as possible; secondly, the one d o  can afford to go through 
a reasonable college training, and, lastly, the one to whom money 
is no object. I n  any'case, whatever the Institution may recoin- 
mend, I hope it will be su6ciently broad aid elastic to allow the 
parenk who know their boys to decide the details of it themselves. 

Mr. ARTHUR w. LOVERIDGE:-AlthoUgh 1 do not possess much 
experience in connection with automobile mork, I have had con- 
siderable experience in connection with the education of young on- 
gineers, more especially of those engaged in the locoinotive industry 
a t  Swindon, where I have been Engineering Lecturer during the 
past tec years. My impressions, therefore, may be worth con- 
sidering. I will concern myself more particularly with that portion 
of the paper which deals with the training of the designer. Con- 
siderable prominence is given to the theoretical training desirable, 
and yet one finds in many cases that advanced theoretical training 
is apparently nearly useless in the morlis drawing office. A man 
vi th  the merest smattering of scientific kno~dedge will often turn 
out better designs and give better suggestions than the college 
man with 'his advanced training. It should be remembered that 
most so-called design is merely modification of existing types, 
and that, therefore, mental alertness and knowledge of practical 
coiiditions are in most cases vastly more important than a know- 
ledge of higher mathematics. These, then, are the fuiidamentals 
for success. Scientific 'training is often discounted because of the 
absence of mental alertness or originality of thought in the 
individual possessing it. Science is simply systematized experi- 
ence, and other things being equal, a scientific training niust be 
an  enormous advantage, but it is only in developing new ideas in 
construction and not in modification that its value is fully experi- 
enced. The scientific training is, then, an adjunct rather than 
an  essential, and when present it should be such that it is 
thoroughly comprehended and ready for application. Any system 
such as a separate college training may even be detrimental in 
deadening the engineering enthusiasm and mental alertness of 
the student. The ideal system is one which keeps closely in touch 
with practical considerations, and is, in inx opinion, best repre- 
sented by that of part-daytime instruction. 4 boy should leave 
his public school or seeondary school a t  the age of 17, aud proceed 
t o  works, where, unless theoretical instruction is provided by the 
firm, he should join part-time day clases at  the local technical 
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institution, and work through a suitable systematic course. I do 
not advise evening classes except as a last resort: much good work 
is done. but the general efficiency is low, and these classes must 
necessarily be run to suit the requirements of the majority, who 
Tvill not be of the type referred to in the paper. The part-daytime 
system works excellently a t  Swindon. The Great Western Rail- 
way Company pays the fees of selected apprentices, and others 
are allowed time off to attend suitable courses a t  the Swindon and 
North Wilts Technical Institution. Most technical schools have 
sufficiently well-qualified staffs fully capable of giving all the 
necessary instruction, and a good teacher would be prepared to 
discuss and explain most of the difficulties the student meets with 
in thinking about his works experience. Four or five years of 
training under those conditions should be sufficient. It might be 
usefully supplemented by one or more sessions spent at a good 
university college, but in no case nhould the works be abandoned 
for more than a few months at  a time. The Admiralty system of 
training their naval designers has been, in  the past, initially apart-  
daytime course at Kayham, followed by one to three years on the 
sandwich system a t  the Royal Naval College, Green&ch. The 
success of the scheme is unquestioned. Referring to the practical 
side of the training of the automobile engineer, I would advise 
that, if possible, some time be spent in engineering shops other 
than those devoted to motor car work, and certainly experience 
should be obtained in connection with general motor car repairs. 
No practical work is more valuable than the discovery of the 
weaknesses and faults of existing typos as evidenced by running 
conditions. 

Mr. F. S. BENNETT:-I think that the best thing I can do is 
to give particulars of the system which is being used in the 
Cadillac factory, which is one of the largest in the world, and 
which is also famous for its efficiency. It was found a t  first t h a t  
them WFM great difficulty in getting young men who could come 
into the factory and work with the new ideas which have grown 
up since the advent of the motor car, to get men who had not 
pre-conceived ideas as to the way things should be done. The 
factory for preference ignored the town men and got youths from 
the villages. They started in a small way, with about fifty o f  
these boys, and opened a school, and finally they got a man, who is 
highly paid, and who now does nothing else but make selections 
from these young fellows who come from all parts. The lads are 
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brought down to the factory, and they are first interviewed by 
this man, who is an exceptionally fine judge of character, and 
who decides as to whether they are likely to prove suitable for 
the work. That is the first examination they go through. If he 
passes them they are then allowed to go into the factory for a 
month on probation. He watches them very closely during that 
month, and at the end of the time, if he is still satisfied with them, 
he gives them another extension for about three months. He is 
still watching over them all this time, and finally they are taken 
on permanently, and they go through the shops and are trained 
up right through the course. The important point to  remember 
is that they are paid all the time for this. They are brought, in  
some cases, from hundreds of miles away, and they are paid 
sufficient money to keep them while they are being trained, and 
even if they give it up a t  the end of the three months they are not 
out of pocket. They have been paid and kept for the three 
months, and they have had that experience for nothing. That 
system was started a few years ago, and when I was a t  the factory 
last I asked the chief superintendent of the factory how it was 
working. He said it was working out most admirably, and that 
they were talking about extending it. They had then nearly 
200 of these youths training, and he hoped to be able to extend 
it to about 400. All these men were constantly coming in, and 
constantly being trained in their particular methods, not the 
ordinary methods that are used in most factories, but to limits of 
accuracy which are much finer than those usually found in the 
ordinary engineering shops. It was to get these men who would 
work to these very fine limits that they started this system of 
bringing these young fellows in and training them and paying 
them. I need only add that it is very necessary for an engineer, 
when he is going through his time, to keep strictly in view the 
commercial aspect of what he is being trained for, because, after 
all, that is what he goes to the works for principally. 

I would like to supplement the above remarks by stating that 
we have set apart a workshop which we call “The School,” and 
i n  this school there are samples of all the different types of‘ 
machine tools which are used throughout the factory. The youths 
who come are instructed in the use of the particular machine 
which they will have to operate first, and then after the school 
they are passed into the works on this particular machine. Each 
week they have to come and ask questions prompted by the 
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practical work which they have been doing, which are answered, 
and, of course, they go back to the machine again better armed 
for the efficient working of it. 

When they have finished the period on a particular machine, 
they come back into the school and learn another one, so you will 
see that they are only instructed in one machine a t  a time. This 
has a better effect, and also protects the work from errors and 
mistakes. At  the same time it keeps them up to an efficient 
standard of output. 

This process goes on through the two years in which the youths 
are a t  the factory. They are paid at the rate of 14 cents per 
hour to start with, rising by one cent every six months. At the 
ond of tho time they receive a bon& of 100 dollars. There is no 
obligation to remain a t  the factory beyond a moral one. 

Of course it might be thought that this is a pure training for 
mechanics only and not for engineers, but we find that we get 
such a high grade of men, who, I may say, coine from nearly 
every country in  the world, that there is always ample material 
to choose from for the training of the higher grade engineers. 

Mr. E. A. RoSENHEIM:-This is such a very important question 
that I should be very grateful if the Institution could devise some 
schemo €or the training of automobile engineers which could be 
printed and circularized. I receive many visits €rom parents who 
say: “We want to make our boy into an engineer; how are we 
to do it?” The first question which presents itwlf is to ask the 
boy “What branch of engineering do YQU want to take up? Do 
you want to go in  for the commercial side of engineering, the 
theoretical side of engineering, or purely works management? ” 
I n  nine cmes out of ten the boy does not know d i a t  he wants to 
do, so that on the whole the only thing that one can advise is 
that the boy shall go to some technical college or university and 
have a two-years’ general training in  the first principles of en- 
gineering. I think that this is the first step, and a most important 
point to be attended to ,  to learn whether a man is going to be 
’a civil, mechanical, automobile, or electrical cngiiieer. -411 ought 
to be grounded in the general principles of engineering. Having 
received that grounding the boy can then specialise on any 
particular subject. Now, as regards the training to  be given. It en- 
tirely depends on the circumstances of the boy who is to be trained. 
If he is in such a position that he has to start and earn his living 
right away, it is obvious that he cannot afford to go in for any 
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further theoretical training than that to be obtained at night 
classes. I f ,  however, he can afford a good training, and is able 
to support himself moderately for four or five years, then, pro- 
vided he is clever and has passed an examination of a certain 
standard, the firm to which he may be desirous of becoming 
apprenticed should be approached by the Institution to reduce 
the term of apprenticeship from five to three years; or, in other 
words, accord to him the same terms and privileges as are granted 
to premium apprentices. As the principals of many motor works 
are members of the Institution, I am of opinion that a suggestion 
of this kind would receive sympathetic support. At first sight 
it would seem that the firm is being asked to make a sacrifice of 
two years’ service without adequate compensation, but it must 
be bornc in mind that this type of apprentice, by virtue of passing 
the required examination, has proved that he has ability combined 
with theoretical knowledge. If he is then accorded facilities foi- 
passing through every department of the firm, he will be very 
valuable to that firm long before the close of his time. The 
trouble with our present system of apprenticeship is that a boy is 
turned into a highly skilled fittsr, turner, machine hand, or erector, 
but unless he is able to pay a premium he does not get that  
general training necessary to make him an automobile engineer. 
Now come to the important point-what salary should this young 
trained engineer expect to receiue? Speaking from my own 
experience, I had four years a t  a university, three years in the 
shops as a premium pupil, and one year in a drawing office. At 
the end of that time I was offered 248. a week! Compare khat 
with the status of a doctor. A doctor does not take any longer 
to acquire his training than does an engineer; but after seven 
years he can command a salary anywhere of five guineas a week 
as a locum tenens. It seems wrong that an engineer should only 
be offered 24s. to 30s. a week; and that is all a fully trained 
engineer can start at. Can anything be done to raise the status 
of the engineer, whose education and training have probably 
cost him as much as the average doctor’s? That is one point that 
tho Institution might devote its attention to. After a certain 
amount of time has been spent at  a university and the degree has 
been taken, then it is absolutely essential for the budding engineer 
to decide which branch of the profession he is going to adopt. 
Up to that point of his general training and education, it seems 
to me immaterial which branch of the profession he adopts; but 
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when he has finished his technical training and has to go into 
works, it is of great importance to decide whether he is eventually 
going to take up the commercial, the practical, or the technical 
.ride. I f  he is going on the commercial side-and here the 
standard training fails-it is important that he should receive 
Some commercial training, and that he should be allowed to pass 
a certain amount of time in the counting house, estimating, and 
correspondence departments of the firm. It is also essential that 
in his spare time he should study French and German. If he 
desires to become a works manager, then it is important that a 
Treater amount of time should be spent in the works, the drawing 
office, the j ig  and gauge room, and in studying inspection pro- 
cesses between operations, together with prime costs and rates 
per operation, so that  he will be in a position to state his experi- 
ence in  such matters and to obtain a position as assistant works 
manager at the close of his time. As a designer-I am afraid I 
do not know very much about the designing department-it is 
very important to gain drawing office experience, a knowledge of 
tshe stresses and strains of materials, together with a knowledge 
of machine tools. Sereral speakers and the authors of the paper 
&ate that they object to the premium pupil. They certainly are 
a nuisance in the works unless properly supervised; but, if a man 
is in a position to obtain material advantages by paying for them, 
I do not see why he should be deprived of those advantages, and 
i t  is obvious that a premium pupil working in  all departments 
must gain more insight in three years into the working of a 
factory than an ordinary apprentice after he has been working for 
iive years, say, in  one department. The premium apprentice 
most probably will not be able to turn out any single piece of 
work ils well as an ordinary apprentice, but he does not require 
to do  this. He has gained the knowledge as to how the work 
should be done, and if he is placed in  control of men he can 
see for himself i f  a man is not doing his work correctly; and that 
is really all that he requires. 

Professor A. SHBRP:-T~C few rclnltrlrs I have to make will be 
devoted not to technical training, but to one item of this very 
large subject which has already been referred to by Mr. Legros. 
I mean the teaching of foreign languages. We are all agreed that 
a knowledge of French and German is desirable for automobile 
engineers. As to the instruction given during a course at  a 
Technical College, I have a shrewd notion that one or two hours 
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a week devoted to foreign languages is time wasted. I may be 
wrong, but that is my impression. It is for this Institution to 
give advice a53 to how the time available for instruction can be 
spent most profitably. Why do we learn a foreign language? 
Is it for the sake of the language itself? Doubtless literary men 
do acquire foreign languages for the sake of the literature, but 
we here, I preeume, are taking a more “ bread-and-butter ” view 
of tho question, and bearing that in mind, our true object in 
learning foreign languages is to further the free inter-communi- 
cation of ideas between peoples speaking different tongues. There 
is an  easier way of achieving .this relvult than that by which each of 
us tries to learn all the different languages of Europe, and that is 
by each one learning, besides his own mother tongue, an auxiliary 
international language. In  the middle ages Latin was such a 
medium for international use, but Latin is quite hopelessly 
impracticable for the requirements of this century, as Mr. Legros’ 
remarks fully bear out. I am stating a fact when I say that we 
have already existing such a language in Esperanto. It is quite 
ewy to acquire a, fluent working knowledge of Esperanto in one- 
hundredth part of the time that Mr. Legros has spent on Latin. 
I n  other words ( I  can guarantee this from my own personal 
knowledge), i f  anyone of average education spends 32 hours in  
studying Esperanto, he will have the means for communicating 
his ideas quite freely to a German, a Frenchman, a Portuguese, a 
Bulgarian, or a Japanese who has done the same thing, and 
fiuency will come with practice. If I were to send one of +he 
German-Esperanto ‘‘ Keys,” as they are called, to a German who 
does not know anything about Esperanto, together with a letter 
in Esperanto on the subject I want to discuss with him, the Key, 
n-itli its grammar, vocabulary, and instructions, is so simple that 
h e  may reply within 24 honrs of receiving the letter. I f  the 
majority of our members took this up, we should thereby encourage 
our confrkres in France, Germany, and other countries to do the 
same, and our list of foreign inembers might be increased. 
Although Esperanto is a comparatively new language-it was 
only launched in the world 25 years ago-it is not merely a 
visionary scheme, but is already a real, live, active language, and 
within the last few years has acquired many adepts, particularly 
in  France and Germany. I n  fact, “the little leavcn that is going to 
leaven the whole lump ” is already disseminated all over the world, 
literally from Japan to Peru. There are about 60 or 70 monthly 
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magazines devoted to, or written partly in, Esperanto through- 
ont the n*orld. The hubject is so important that I suggest that 
either the Graduates or the general body of the Institution arrailge 
one of the nighfa tiel-oted to special subjects for a lecture or paper 
on thc utility of Ehperanto for the technical and the commercial 
sides of ongineering. Consider the salesman in an ongineering 
businesj who has to distribnte his goods all over Europe. Twenty 
languages may not suffice, while Esperanto may even now be a 
help, and in  the near future, as its adepts increase in numbers, 
its value mill increase greatly. 

Mr. L. Bo~~4~1c:-\Vith regard to Esperanto, or any inter- 
national language. it can be very useful, but if you want to  sell 
a car to a foreign customer you will do much better by leariiiiig 
his 'language than hy expecting him to le$m Esperanto. 

I should like to mention the French system of technical educa- 
tion, in which it is usual to study much longer than in England, 
in fact, until about 23 or 24 years of age. It might be said that 
this is a waste of time, and that a lad wants to go into works and 
learn workshop practice! That is true if he wants to follow tho 
ordinary lines of deqign, but if he wants to strike out fresh ideas 
and iiew invention&, which the French seen1 very fond of doing, 
he must take up the mhole field of engineering. To design ail 
electric transmission €or a motor car, he niust knom electricity 
thoroughly first. 

Ab: Mr. Legros has said, the best way to learn languages is to' 
go to foreign countries mid have some shop practice there. 
I intend going to Germany and France for some time to complete 
my training. 

It has been said that i f  yon have apprentices in works they 
don't do any useful Tork, but I waiit to nwntion the British 
Thomson-Houston works, where the whole of the testing is 
carried out by young men who have just come froin the technical 
schools, with a few engineers to look after them. These young 
inen get 20s. a week as soon as they conie out of the terhnical 
schools, and not after ten years' work like Mr. Legros. 

Mr. DOUGLAS LEEcImm:-The first point 1 would lil- \e to men- 
tion is one which, I think, the authors of the paper and the 
Graduates generally would have some hesitation in touching 
upon. It is suggested that the youth froin school of 16 or 17 
years old, who has been in the habit of playing half the day and 
taking long holidays, should get up at 5 in the morning, work 
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in  tho shops until 6 in the evening, and then go to evening 
classes. I think a young mau can hardly be expected to work 
really hard under these circumstances. and if he goes to sleep it 
is only nature asserting herself. The training should be such 
that tho young man will be broken in gradually, and he should 
be given time to live. After all, though we are in engineering to 
make money, I take it we are not, most of us, living to do business. 
but that we are doing business to live. In  connrction with that, 
it seems to me that the sandwich system should be developed to 
a higher degree, and that young fellows who want to go into 
automobile engineering shonld be allowed, so to speak, to hunt 
in couples. On’e of the pair should be in the shops one day and 
the other at  college, and vice versd the next day, and so on. That 
would not upset the works, because the machine the young fellows 
were working at would be in constant employment, and the lads 
would avoid losing their capacity to study, because they would 
be studying while they were learning the practical side. Do not 
work the youth too much, and t$each him both sides concurrently. 

THE CmmMm:-It is now my pleasant duty to move a vote of 
thanks to the authors of the paper. I am sure that the Institution 
of Automobile Engineers have never had before them a more 
interesting subject, or one which has raised a better discussion 
than this. TJ7hen this Institution was formed a few years back, 
many well-known engineers thought i t  was a useless Institution, 
and would never justify itself ; that the existing engineering 
institutions wece quite sufficient for all the requirements of the 
automobile industry. That opinion was expressed publicly by 
a very well-known engineer, who has not yet joined us, but I 
think he will one of these days, probably after reading this paper 
and the discussion, which clearly indicates the good work the 
Institution has accomplished. I think that the authors have given 
us a most excellent basis on which to come together and try and 
find out what is the proper training for an engineer, and particu- 
larly for an automobile engineer. The great difficulty in  the 
automobile industry at  the present time is to sift the fit from the 
unfit. A great many people have come into the automobile trade 
apparently with the idea of driving about in motor cars, and 
thinking only of having drives about the country, and who benefit 
neither themselves n& the industry, We, as members of this 
Institution, want to try and devise some means whereby we only 
get thc verv best men into the industry. Parents are somewhat in 
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doubt what to do with boys who want to get into the industry, 
and they know nothing of the best procedure. I think all of us 
are inundated with applications, ‘‘ How can I get my boy into this 
wonderfully thriving business ?” They seem to think i t  is a gold 
mine to all who get into i t .  W h i s  discussion will be very helpful 
to the Institution, and enable the Council to  draw up some sugges- 
tions which mill be useful to those who are asked to give informa- 
&ion on this point. I n  my opinion, a boy going into a commercial 
business-and engineering is a commercial business-should, at 
the age of 21, be able to earn his own living. I think that it is 
out of the question for most people to carry the training on to the 
age of 23 or 24. I mas, unfortunately, a premium pupil, one of 
those despised individuals who played about and did not do any 
work, and a t  the age of 21 I was out of my time, and took the 
first job that came along. It was not a very pleasant one, boiler 
inspecting. Still, I was able to earn my living, and I think that 
we ought, in  devising any scheme, to draw it up on such lines 
that at  the age of 21 a boy can earn a living wage, and not after 
yettrs of training be offered the very small sums that we have 
heard of from Mr. Legros and others. The young pupil, after 
passing through his time, should, as Mr. Pomeroy said, take the 
first job that comes along. Then when he is earning money and 
gaining experience he can look round and study the special 
snhjects which appeal to him. 

Mr. C. E. G. HOUSE, in  replying to the discussion for the 
authors, said:-The task of replying to the discussion on our 
paper ha3 been deputed to me by the other authors, and i t  happens 
to be a very pleasant one. We have been much struck by the 
kind manner in which the paper was received, particularly as we 
have attempted an audacious thing, and, with the rashness of 
youth, have dared to be dogmatic on highly contentious matters. 
We naturally expected criticism; I think we should have been 
disappointed if  we had been allowed to get off scot free. One of 
our objects was to stimulate criticism, and we hope to profit by 
it without necessarily giving up any of the points which we have 
inade. We do not propose to answer all the criticisms, for several 
reasons. Where constructive schemes have been put forward we 
feel that it does not become us to attempt to analyse or criticise 
them; that will be the duty of the Committke which, I understand, 
i t  is proposed to form to go into this matter. I n  regard to matters 
of opinion, we do not feel called upon to reply. We shall there- 
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fore limit ourselves to those matters which appear to have been 
misunderstood in the reading of our paper, and we propose to 
take them point by point instead of referring to the speakers 
personally. A great deal has been said about the instruction of 
apprentices who are not expected to reach any higher plane than 
the artisan. The educational requirements of this class are few, 
and fairly well known, so that we have limited our paper to 
engineers in the sense in which the word is used by the Institu- 
tion. We do not, however, wish to deny the shop apprentice the 
opportunity of becoming qualified for higher appointments on 
the staff; on the contrary, we want to see such a scheme as will 
allow the apprentice, if of the right sort, to go to the top. With 
regard to the influence of character, friendship, and money, we 
are quite aware of the importance of these factors, particularly of 
the lad two, but since they are not measurable they cannot reason- 
ably bc included in any scheme of education, and cannot be use- 
fully discussed. Character is only subject to the laws of heredity, 
and  the difficulty is to get it recognised when i t  is in danger of 
heing kept back by the influence of friendship and money. Some 
o f  the authors have had the experience of being displaced by 
men whose qualifications were not sufficient of themselves to be 
:my recommendation. Friendship and money are capable of abuse 
iu this way, but the authors quite understand the other sort of 
friendship of which Mr. Max. Lawrence spoke. We believe that 
the interests of any firm are best served by making money and 
influence subservient to merit. I f  a man 'gets a berth because he 
is somebody's son, or grandson, or great-grandson, i t  generally 
happens that education of any kind is of secondary importance. 
That is why we refuse to discuss him i n  our paper. The 
age for cornmcncement of training should, we think, largely de- 
pend upon the sort of preliminary training the student can get, 
But 15 to 17 years is very suitable. A year's probation in the 
x-orks usually suffices to weed out the uiisuitable candidates. They 
are  still quite young for most of the higher professions, and we 
d o  not agree that their practical training is wasted. I n  law, for 
instance, a knowledge of mechanical matters is a great advantage. 
The authors wish to point out that they do not bind themselves 
t o  any particular scheme of education, that given in the paper 
being by way of example only. They would, on the other hand, 
insist upon a certain amount of elasticity in any scheme adopted, 
so that the needs of each candidate can be met, and exceptionally 
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clever boys may not be hindered by hard-and-fast rules. This 
is a very important point. The nietliod we should recommend is 
to feed a boy with such things as he can take as long as he feels 
inclined to take them and to stop when he has had enough. The 
amount of training to give a student will depend on the sort of 
natural appetite he has, which will vary from boy to boy, and 
the scheme should be elastic enough to allow this arrangement 
to be made. The suggestion that the apprentice should not work 
overtime is a most valuable one, end i f  all the employers who arc 
members of the Institution could be induced to abolish over- 
time amongst apprentices i t  would be a very good thing for the 
students and for the ultimate engineers. The difficulty in regard 
to the students falling asleep has been mentioned by a good man? 
speakers, a d  undoubtedly i t  is a drawback, especially when they 
have to get up very early in the morning and work nine or ten 
hours in  the shop and then hare evening classes, but on page 140 
of our paper we have suggested what we think is a good way of 
getting oler that difficulty a t  the cost of a slight sacrifice on the 
part of the employers. I n  the second paragraph on that page wc 
say, “During the first three years the study time can be pressed 
into two afternoons a week, and on such days it is no great 
physical hardship for the student to continue his studies in the 
evening till eight or nine  clock." The student can get twelve 
hours’ training a week, and that is surely a fair amount for the 
first three years. The question as to whether the college course 
should come first or last or in  thin slices is naturally a very diffi- 
cult one, and the authors are not agreed on this point. The dis- 
advantages of taking the college course first have been well show11 
by Professor Morgan in his description of the Daimler scholarshilr 
scheme. There he mentioned a student who is conceited enough 
to think that he cannot learn anything from the ordinary mechanic. 
after having been to college. I know the type of man who ha6 
not had any works training. When he is a t  college he can never 
be convinced of the fact that he cannot see all round the problein~ 
that the other men are dealing with. There is scarcely a thing 
which conies along in any college course in which the man who 
has already had some practical training has not a tremendous 
advantage coinpared with the man who has not. Those of the 
authors who went from school to the works do not agree that thc 
change mas a severe wrench. I t  was far more in  the nature of 
a picnic. Most boys are not usually so averse to roughing it as 
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older persons seein to think, and unless they are put 011 to sweeping 
up the floor of the shop or some similar duty, which sonic manu- 
facturers make the most recent apprentices do, a boy will 
thoroughly enjoy the change, and his work will be intensely 
interesting to him even although it may be of very little use or 
profit to him in a theoretical sense. The boy will generally be 
delighted at the change from the school to practical work. He 
feels ho is a man directly. We are rather pleased that so little 
criticism of our scheme of division into three has been forth- 
coming, because we regard that part of our paper as our own 
original contribution to this subject, and we think ;t will go far 
to remove the game of cross purposes which is going on between 
the colleges and the engineering concerns. We do not agree that 
the average engineering student has his attention drawn to the 
commercial and administrative branches, and even in  Technical 
Institutes where both courses are given, as we have been reminded 
is the case in some places, these two sides, the commercial and 
the technical, are separated into different departments, and the 
connection between the two is entirely lost. There is usually no 
inducement for a boy who is being trained as an enginecr to study 
works organisation and costing and estimating, 'but in our scheme 
we attempt to show that there is a connection. In  the higher 
technological centres in London-I cannot speak for other places, 
but judging from the syllabuses it is the same-there is absolutely 
no commercial or administrative knowledge to be gained. It has 
all to bc done outside. The London Graduates' Section have 
attempted to form a sort of bridge between the two departments 
by thoir syllabus this session. The whole of the syllabus is given 
up to all the subjects comprised under the general heading of 
works organisation, and we have attempted to do for the members 
who attend these lectures what we think has been neglected in 
other places, and me think that an Institution of this kind is the 
best place i n  which to do it. We believe i t  has advantages over 
the technical colleges, and it certainly has advantages over the 
learning of works organisation in the works itself, where a lad 
is scarcely ever privileged to see the inside of more than one 
department during the course of one lifetime. The suggestion of 
one speaker that it is necessasy for a London man to go to 
Birmingham for his college traiuing is not a matter n-hich the 
London students can be expected to agree with. A lot of valn- 
able criticism has been given us on the question of the premium 
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apprentice. We would point ou t  
that in most cases where a premium is paid the parent is the 
dominating factor, and he demands very often that his son shall 
be shifted from here to there, and so on, and he disorganises the 
works, i f  he is allowed to, unless the works people have a very strong 
method and insist on having their own way. I do not think that 
has been mentioned before. With regard to the language question 
of course, engineers have very little use for Greek or Latin. 
Greek letters are used to a large extent, and I think every member 
of this Institution has heard of the magic combination " p ,  and so 
on. I have never found that it is necessary to learn more than 
the Greek Alphabet to be quite conversant with all that is useful 
in the Greek language to engineers. I believe there is still 
another auxiliary language, an improvement on that which has 
been described to us to-night. I understand that Esperanto is 
not the most recent development in  that direction, and though it 
is supposed to be used by scientific people, I would point out that  
it is useless for many purposes for which an engineer needs at 
foreign language. For  example, it would be of great interest to 
me i f  I could read portions relating to  the subject I require in 
German periodicals, or German text-books, of which a t  present 
there is no translation. I cannot get along by learning an 
auxiliary language. To get at  what these articlcs mean I have 
to learn the German language, and so on. Thus, probably the 
most important point in which an auxiliary language scores 01s 
ordinary occasions is lost when it comes to dealing with engi- 
neering requirements. I n  conclusion, the authors beg to thanli- 
the Council most heartily for the facilities they have granted 
them for the present discussion, and for the encouragement they 
have given them to express their views freely on the various 
points raised. From the very earliest inception of this idea they 
have received every encouragement, and contrary to what has 
been whispered in certain quarters there has been no restriction 
placed upon thcm whatever. The statements in the paper are 
entirely those of the authors. There is nothing whatever that 
has been cut out that they wished to put in, and there is nothing 
that has been put in  that they have not written. 

We still hold to our opinion. 
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COMMUNICATIONS. 

Mr. J. H. BELCHER, B.A., B.Sc., wrote:-I consider that tlw 
subjects which are most necessary for the three classes put forward 
by the authors are:- 

(a) For salesmen.-A course in general engineering, mathe- 
matics, mechanics, heat engines, drawing, and some electricity and 
commercial subjects, all of which could most certainly be obtained 
at  evening classes. French or German I consider most essential. 

(b) Works manager.-A works manager should be a well- 
educated man all round. It would be useful for him to have hat1 
a full college training, but knowledge of workshop practice and 
surroundings, oversight of men, wages systems, etc., could only 
be gained in actual works. Economics and languages would 
appear also to be a decided advantage. 

(c) The specialist.-No doubt here we should have a good 
secondary school training; mathematics, chemistry, and physics 
are a sine quci non ; knowledge of modern methods of treatment of 
metals, metallography, etc. would be most useful. The college 
training should, if possible, last four years; the last year should 
include some research work i f  possible. All the specialist’s work 
would be of the nature of research when he is fortunate enough 
to get a post as a specialist. I n  reference to training of young 
people in mechanics and the like, I disagree with the authors in 
their advocacy of pure theory without reference to actual practice. 
I an1 certain, from actual knowledge, that the more practical 
elementary teaching is made, the greater the interest shown by 
young students, for when they are young they want to have their 
interest in such subjects as forces, stresses, etc. evoked; when 
older they can see for themselves the use of pure theory. I quite 
agree that college, and, indeed, most evening training ought not 
to commence before the age of 17, and that the “gentleman 
apprentice ” ought to be abolished altogether. 

The question of motor engineering as a special subject cannot 
be studied unless the student has already had a sound grounding 
in mechanical engineering subjects, physics, mathematics, 
drawing, applied mechanics, etc. Such being the case I deprecate 
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the introduction of the ~ e r y  special branch of eiiginecring as a 
separate subject. The motor car engineering part of their studies 
ought to be taken by students after at  least a three-years’ general 
cngineering course. The syllabus of work might be incorporated 
aa suggested i n  the work of the fourth year, but )tot as a special 
subject. We find the City and Guilds syllabus as a separate 
subject one of our special bugbears. Men think they can do well 
at  it without a n y  previous engineering knowledge, and much dis- 
satisfaction is the result when they find that it is a subject which 
wants a good prerioiis Iinonlt‘dge of phpics,  ctc , i l l  or do^. to be 
able to treat it  intelligently a t  all. 

Mr. A. LUDLOW CL~YDEN wrote:-One of the iiiost impressive 
points brought out by the authors is thc groat length of time 
necessary for a complotc training. Of course, training is never 
coinpletn in  the absolute sense, but one can regard as ‘ ‘ training ” 
that period of life from the coinmencement of fully specialised 
study to the time when a sufficient income for roasonably comfort- 
able self-support is obtained. Anything which ~ ~ o u l c l  tend to 
lessen this length of time is an advantage to the student, and there 
is no doubt that the all-important period which inust be spent in 
works is very often-probably more often than not-needlessly 
drawn out by reason of the almost total absence of attention under 
which the pupil or apprentice works. By this I do not mean 
attention in the way of supplementary theoretical instruction or 
discipline, but rather in the actual methods of teaching the use 
of tools that are followed. It has been my good fortune to be able 
to observe the progress of a number of apprenticcs and pupils 
working along different lines, and I have also for some tcii years 
been in close touch with the working of the Manual School in con- 
nection with the University College, Exeter. This school was 
established for the training of boys whose ultimate aspiratioiis 
were to nothing higher than foremen’s posts, and instruction is 
given in the use of every kind of hand tool for both wood and 
metal, and the simpler machine tools for metal work. The hours 
of labour are not long, but taking the rawest of material at the 
age of fourteen, the average ability at  the end of a year’s practice 
is little short of extraordinary. 
Ih an ordinary works, a boy knowing practically nothing of the 

use of tools is put on one machine after another and has often very 
small opportunity of getting a grasp of anything more than piece- 
work items. He is also, throughout, in the charge of ignorant 
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men who cannot explain the reason for any particular detail of 
procedure. if it occurs to the boy to ask questions, and for this 
reason I, personally, am tempted to disagree entirely with the 
recommendation that some mechanic should be given a11 indure- 
ment to pay special attention to apprentices. 

Referring back to the Manual School system, where there are 
regular tasks set and the pupil i s  progressed from the manufacture 
of a verj small and simple article to the construction of a small 
machine. the stages are so adjusted as to introduce a fresh opera- 
tion or two with each. This gires, in the most rapid possible 
way, an appreciation of the value of different kinds of tools, and, 
judging by results only, the average Manual School pupil is a 
better workman at the end of two years' training than the average 
apprentice who has spent five years in a factory. Of course, the 
Manual School boy has no knowledge of works procedure, and I 
do not wish to suggest for a moment that the Manual School can 
be regarded as a substitute for  works, but I do believe most 
strongly that really thoughtful manual instruction during school 
age can be used to shorten tho works period very greatly. Sup- 
posing, for instance, that an entirely raw boy needs six m o n t h  
on lathe work only, a properly trained Manual School boy will 
get to quite the same stage in less than a quarter of the time, and 
so on throughout the shops, as far as actual making things is 
concerned. 

I take it, however, that the authors of this paper have not been 
considering the needs of the beginner in a quite humble rank of 
life, so much as those of the would-be professional man who has 
usuallp a public school general education. Confining our atten- 
tion, therefore, entirely to the latter, it seems reasonable that the 
time he needs to spend in worlis might be shortened if really 
good manual instruetion was given in connection with his school. 
I believe I am correct in saying that most of the public ischools 
to-day have mechanical workshops, but that the majority are 
Qnder the control of an ill-paid nian who is frequently quite of 
the working class and, moreover, absolutely devoid of any idea 
of teaching. To possess knowledge is one thing, but to possess 
the power of imparting that knowledge to others is quite a 
different matter. 

If the same attention were given to manual work in public 
schools as is given to the ordinary class work, and if the same 
care were exercised in tlie seloction of thoroughly efficient teachers, 
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aii  iinmeiise amount of weeding out-whic,h has h e n ,  I think, 
practically agreed upon as essential-would t,ake place during 
school age, so that a boy of seventeen or eighteen would start his 
works or college course with a knowledgo of the processes of 
nianufackure equivalent to that no~v possessed h,v iin apprentice 
uf two j-ears' standing. 

Taking the subject from another point of view, supposing for 
a moment that i t  be granted that the Manual School curriculum 
produces the best craftsman in a givcn time, then it seems reason- 
able that soniething of that system should be adopted by owners 
of factories who make a practice of accepting apprentices. In  a 
works where not less than twenty apprentices or pupils are 
habitually employed, it is my profouiid conviction t,hat the cost 
of niaintaining a regular school establishment would be repaid 
over and over again. To care properly for twenty apprentices, 
to see to their manual work alone, is quite sufficient occupation 
for a thoroughly competent teacher who is well up in the subject. 
I do not, of course, suggest that this individual should himself 
iiiipart all knowledge to the apprentices ; my recommendation is 
that they should work in the ordinary way, but uiider the super- 
vision of a man whose sole business it is to watch their derelop- 
ment very carefully, t.o see that they are not overtrained on one 
operatioii and undertrained on another, to supervise theoretical 
worli, to decide when they shall be moved from one stage to 
another, and so on. Doubtless this would prevent pupils being 
used to much advantage as workmen, but to expect an apprentice 
to do useful manufacturing work during his apprenticeship seems 
to me rather like admitting a Law student to the courts on the off- 
chance that he may, now and then, more or less by accident, make 
a useful point. 

I would again like to emphasise the fact that I am only con- 
sidering the class of pupil who wishes to beoonie something inore 
than a superior workman, and I have not given any study to the 
training of machine operators. I t  seems to me that directly a 
youth who has had a good general education supplemented by 
sound manual instruction, has been long enough in a works to 
grasp the general scheme on which it operates, he ought to be 
able to do some sort of really useful work. The Daimler system, 
which has been described, I know to have been fairly satisfactory, 
and it was run on lines not very different from those for which I 
have expressed a preference. 
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I think there is a deal of truth in the suggestion that most 
engineering firms have so far regarded apprentices and pupils as 
necessary evils; it  has occurred to very few to regard the question 
froin the point of view of their own advantage. Undoubtedly, 
however, things are changing very rapidly in this respect, and I 
believe i t  is safe to anticipate that inany of the difficulties which 
are at  present most prominent will disappear as soon as the 
majority of firms begin to pay serious attention to the training 
of their staffs from school age upwards. This is just as much a 
branch of the teaching profession as is the teaching of the alpha- 
bet or the simplest arithmetic, and the youth who is taught intelli- 
gently until he becomes an efficient unit in ail organisation will 
always progress faster and further than a boy who is carried so 
far and then left to struggle the rest of the way himself, which 
is practically what is done with the majority of engineering pupils 
to-day 

In  conclusion, I would like to  add that I an1 one only of those 
who have contributed t o  this diseumion, with no iiiterests or preju- 
dices in the matter, and that I am neither interested directly in 
work&, nor a professional educationalist. As a personal belief, 
I think that the proper time for a college training, which is abso- 
lutely essential to a man who wishes to hold any position of 
importance in engineering, is immediately after the school days, 
and that the works should follow the college, principally because 
the transition from complete dependence upon other people k~ 
almost complete dependence upon oneself is far easier hy this 
system. I believe the educationalist will agree with me when I 
say that the most difficult period of a pupil’s life is from seventeen 
to twenty on the average. I know quite well that in most engi- 
neering colleges the greater part of the first year is spent in 
teaching independence of thought rather than in concrete facts; 
the real training takes place during the second and third years 
when the boys have settled down a little. Amongst the speakers 
there have been some exceptional men who have risen to positions 
“of importance by reaeon of abnormal mentality combined perhaps 
with sound physique. I think we may reckon that such a course 
as that outlined by Mr. Pomeroy is utterly impossible to average 
boys, and there is a great deal of useful work to be done by men 
not possessed of such unusual qualities. A boy who could start 
on such a course as Mr. Porneroy outlines at  such an early age 
would be bound to go far in whatever profession he took up, but 
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in considering matters of this kind it is not necessary to pay much 
regarti to the abnormally clever or abnormally industrious youth. 
They are usually quite capable of taking carp of themselves. 

M r  S H DLVIES wrote:-With regard to the working of the 
Daiinlei system of  appreiiticeship, I wah in the work5 hefore the 
scheme mentioned by Professor Morgan was put into operatioii 
At that time there were in the norks both premium pupils and 
pupils who had been plaoed there through the influence of some 
Director, and the scheme under which they worked may be som+ 
what interesting In the first place a fortnight was spent in the 
shops as a probationary period, during which time no pay was 
given to the pupil, and a t  the end of that period the Company 
were at liberty to get rid of him or he to leave the Company. He 
was, moreover, free from orertiriic in any shop in which he hap- 
pened to be placed After the first iortnight, however, a small 
wage-somewhat on the same scale as that paid to the gang-boy- 
ww given to the pupil, and thereafter he was supposed to be 
entirely under the discipline of his own shop foreman, and conse- 
quently he had to work overtime when it became necessary in t h e  

During my experience of this system I found that it worked in 
a very satisfactory manner for a short time, but that it speedily 
becarno apparent to the pupil that there was no one in the works 
who was taking any particular interest in him, or to whom he 
could apply when any difficult or interesting point arose in  con- 
nection with the work in the shops. At long intervals a man 
connected with the sales department was deputed to  make a sort 
of circular tour of the shops and to find out exactly what 'was 
being donc! by each apprentice, but this scheme does not seem to 
have been carried out with the thoroughness that perhaps it 
deserved. A short while later Professor Morgan came to the 
Daimler Motor Company, and with him was started the scheme 
which has already been outlined in the discussion. At that time, 
however, i t  took the form of collecting all the various pupils who 
werf present in the works and arranging them in classes, so that 
technical instruction should be given to each class on two days in 
the week. Moreover, the times kept by the pupils were supposed 
to be sent to Professor Morgan, and thus, to a certain extent, he 
was responsible for their discipline and time-keeping instead of 
the shop foremen. 

The technical training was very good, but one point struck me 
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aa considerably above anythin’g ~vhich I have hitherto encountered ; 
this was the fact that Professor Morgan used to select a pupil, 
give him a subject relating to autornobilism, and require him to 
write a paper which he was to read on a specified date before his 
fellow pupils. During the earlier part of the scheme certain 
pupils in the shops were also required to attend the Coventry 
Technical Institute in th,e evenings, but this was dropped for 
reasons which I will give later. Concerning the working of this 
particular scheme, it is my opinion that a considerable amount 
of harin was done by the presence of the premium pupil, or (a 
pupil who came into the works by Director’s influence. This, of 
‘courae, doesfnot ,apply in any way to all the pupils, but the trouble 
.seemed to be that a number of these boys were provided with ,a 
considerable amount of money, and it was not absolutely necessary 
for them to  earn their living with any great rapidity or certainty. 
Moreover, they were generally in possession of cars or motor 
bicycles, and the temptation for the other pupils to go out for a 
day’s motoring instead of appearing in the shops or attending 
classes was very great. It is also my opinion that shop discipline 
is gencrall3- weakened by this type of pupil, as he is not affecked 
by discipline to anything like the same extent as the boy who has 
his living to earn at the end of his shop time. This is probably 
because if he does get sacked from tho shops it does not redly 
matter to him, since he will probably go into another works or 
instantly obtain a job in the sales or some similar department. 

It is my opinion that one of the points on which Professor 
Morgan’s scheme failed, and always will fail, is the fact that he has 
not sufficient power over this particular type of pupil, and cannot 
send away a boy who has proved insubordinate, or  who cannot be 
thoroughly relied upon. I believe it will be found that there are 
cases where a pupil has actually been dismissed from his shop 
only to be replaced through influence from outside. With fore- 
men, and particularly with the older type of foreman who has 
served his time as an apprentice, this is a very sore point, and 
his feelings towards other apprentices who are not in a similarly 
happy position is embittered. Moreover, the apprentice himself 
does not care what is thought of his work or whether he does it 
or does not do it, and as the whole of the pupils in a works are 
very often formad into one little clique, this influence is likely to 
spread over certain admittedly weaker spirits and to influence 
them accordingly. 
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Tho reading of papers before various pupils is an excellent 
idea, because a boy would take a subject such as Lubrication, aiid 
becoming interested in it-and in the hopes of providing a better 
paper than anybody else-would delve amongst all the data i t  
was possible to obtain, and th,e increase in his own knowledge 
would be enormous. M'oreorer, once interested he would be likely 
to work for the pure joy of it instead of regarding it as a task 
which was more or less obnoxious. I have known even the gentle- 
nien who were placed in the works hy the influence of a Managing 
Director to produce papers which showed a surprising amount of 
research, aiid to talk of t.liein in a manner which suggested that 
they were no longer bored with, what they ternicd, " their lessons." 
At the time I aiii speaking of there was also another trouble, due 
to the fact that Professor Morgan became rather deeply engaged 
in thc research work of the Daimler Motor Company, which took 
him away froin the classes to a certain extent., and the pupils were 
thus left to their own free-will as to whether they spent the after- 
nooii working out the problems which had been set, or took their 
inotor bicycles and had 'a day in the country. The greater number 
of them took their motor bicycles, but there is this to be said, 
that a man who will not work on the technical side of his own 
free-will can be of very little use to the trade hereafter, and I 
believe iii this Professor Morgan concurs. 

After I was out of niy tinia I was, of course, only able to 
gather iiiforniation from hearsay rather than from actual experi- 
ence, but the reports which I gathered led me to believe that the 
wholc of the class system was rather going to pieces owing t,o the 
fact that Professor Morgan mas uiiable to  supervise or adrise as 
thorough1)- as he hiniself would have mished. 

In  t.he shops it is itiy opinion that a boy will get on purely by 
remoil of his own persoiial qualifications. This is because the 
mechanics are iraturally suspicious of the pitpil. I found that for 
at  least a fortnight the?- would leave him entirely to himself, 
nierelp giving hiin small arid difficult jobs and watching hiin to 
find out what sort of stuff he was made of. At the end of that 
time they haye a pretty shrewd notion of his capabilities, and if 
he will work with t,horoughness, is not afraid of asking them for 
advice, refrains from attempting to show that he is a superior 
mortal, and above all does not mind the somewhat curious humour 
of the shops, there is nothing that they will not do for him'. 
This, in my opinion, is particularly so with fitters. who I have 
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always f c m d  to be one of the best types of nieii that can be met 
anywhere. Men in the machine shops are not so much in  touch 
with a pupil and seem to be of ‘an entirely different class, which 
perhaps uses its brains less. 111 the particular gang to which I 
was attached in the beginning, there was a pupil who made rather 
a point of dressing in the extremity of fashion and of regarding 
his college training as placing him in a superior position to the 
ordinary workman, whom he insisted on regarding as a lower class 
animal altogether. The unfortunate time that this gentleman 
had during the short space which he stayed in t,he erecting shop 
will be remembered by him for the rest of his life. It is my 
opinioii that a great deal of hardship is caused if  a boy is sent 
int,o a shop without a knowledge of the tools which he will be 
required to use, and I have known a great number who have 
actually come into the erecting shop without the slightest know- 
ledgr even of the names of the various tools, with consequent 
discouraging results to themselves. 

Another point in the Daimler works which struck me is that, 
although thr nuinher of ‘ ‘ quartera ” lost by a pupil was supposed 
to be reported to Professor Morgan, very little effect seemed to 
come from this; that is to say, the boy who: being enthusiastic, 
mado a ’special point of losing no ‘‘ quarters ” found that others 
who formed a regular habit of remaining three “quarters” in 
bed were just as kindly treated as themselves, while the old 
difficult!- of the amount which they should be under the shop 
foreman here cropped up. 

With the Daimler Conipany, one of the great points was that 
i t  was possible to get an exchange from one shop to another. 
This, in my opinion, was a very real advantage, and it is abso- 
lutely necessary that the man who is in the position of a super- 
visor to the pupils shall arrange for a pupil to be transferred at  
intervals from one shop to another and from one machine to 
another of a different sort. This scheme is open to the disadvan- 
tage that  it^ is not always possible to provide a vacancy in a shop 
into which a coinparatively unskilled pupil will fit, but at  that 
time therc was a very excellent backwater into which pupils who 
had no shop could be drifted-the millwrights. This is a section 
thzr,t call always do with some more help, and it is peculiarly 
interesting in that the work necessary takes him all over the 
entirc fact,ory plant, that is to say, the morning may be spent 
gas fitting in the running shed, and the nest clay in attending to 
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the suds in  the experirneiital department or the machine shop. 
To a pupil who uses his eyes, these opportunities are invaluable, 
as it  is perfectly possible to make a job of whatever work he is 
doing and to observe what is taking place around him. 

I ani firmly of the opinion that a very great iiurriber of the 
pupils with whom I came in contact joined the Cbnipaiiy with 
the express intention of obtaining as much driving as possible, 
and this was apparently the ultimate object of their existence. 
In  tho Dainiler scheme, however, very few of them ever arrived 
a t  the running shed, and they accordingly drifted into the sales 
department a t  the very earlisst opportunity which was open t o  
them. A number of Daimler pupils seem to have drifted into 
the sales department, where the rate of pay is very lorn. so lhat they 
eventually became dissatisfied and left the Company and have dis- 
appeared, though in  some cases I believe they have carried on 
sales work in other directions with a certain amount of succcs~. 
I am certainly of the opinion that a broad engineering training 
is the best, since a man’s success depends to a certain extent on 
his ability to judge a chance when it is put before him, and the 
variety in t.he jobs which are presented to a successful pupil from 
time to  time is very great. I n  iny own case I was particularly 
anxious to have something to do with the design side of a car, 
but as it  happened the first real opportuiiity which came my way 
was an offer to join the purchasing department, which is respoii- 
siblc for the ordering, specification, and hurrying up of materiat. 
I t  is almost impossible to think of anything less connected with 
design in tho sense in which I imagined it. Nevertheless, the 
job was very interesting, and enabled me to oht,aiii a muc.21 wider 
knowledge than appeared to be the cme when the ,job TVRS 

originally presented to me. 
I believe the scholarship scheme produces vcry iuucli better 

men than was originally the case, although I a m  not at  all sure 
what these men will get in the Fay of a living when their training 
in the works has beeii finished, and it is a point which seems 
worth going into. 

hfr. T. c. H ~ R I L I S O N  wrote:-In iiiy opinion the paper is far 
too academic. As regards the part that personal friendship iiiay 
play in obtaining employment, and ivhich the authors dismiss 
60 summarily, I submit that a friend is more likely to know when 
a inan is fitted for a certain job as he knows his shortcomings. 
Following the authore’ subdivisison of the profession, I have 
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drawn out a table somewhat like a genealogical tree, which en- 
ables all these subdivisions and the relationship they bear to 
each other to be seen at  a glance. 

AUTOMOBILE ENGINEERING, 

I 

I I 
I 

3. Technical 
I 

I 
2. Techniral and Business Ahlitv. 1 .  Cornmerhl  Ability. 

~ 

I 
I I 

Salesman Demonstrator 
! i 

Manager Mnnagement 
I 

Managing 
Direetor. Manager. Manager. 

Drawing Oftice Draftsmen Designers 

Sales Agents Shop Depaziment CunrrLtants Specilalistx 

I I 

1 
GeAeral Works 

College Training.-Judging from general opinion it appears 
that (1) college training m at present constituted is no good; 
( 2 )  thc pace at college is that of the slowest student. 

1. Salesmen.-These seem to me to require an elementary 
knowledge of manners. The writer has been to numerous motor 
shows and exhibitions, and the indifference, if not actual rudeness, 
with which prospective buyers are treated is astonishing. 

2. Works manager.-It is absolutely impossible to learn work- 
shop methods in  a technical college. The early rising necessary 
to get a man into the shops by 6 a.m. would weed out those who 
were toe lazy for the work, and I suggest that those who are not 
early risers should leave engineering alone. Costing, esti- 
mating, etc. can only be learnt in actual practice. 

3 .  The consultant.-The authors state that “commercial . . . . 
qualifications ” are not necessary for a purely technical man. 
There I differ, and if it  were niore developed there would be 
fewer wild-cat schemes launched 011 the market. 

What is necessary is 35 per cent theory and 65 per cent practice. 
All  embryo engineers should have a good general knowledge, 
and for this purpose the best exaniination is the London Matricu- 
lation. 

Mr 9. J. T. KERSEY wrote:-In their admirable paper the 
authors have rightly divided automobile engineers into three 
classes, but i t  must be remembered that at the outset very few 
pupils have any definite idea as to which of these classes they will 
ultimately belong to. The questions of the length of the technical 
college training and whether this training should be taken before 

Finally, engineers are born, not made. 
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or after the practical training, depends (apart from the difficulty 
of entering a works at a later age) largely upon the nature of the 
cdlegc training. If the pupil is taught to ask “why? ” instead 
of merely being told ’‘ how ”; if teachers instead of following the 
line of ;lead resistance and making statements which are swallowed 
by their st,udents without question, try to elicit opinions and invite 
arguments ; if they insist upon fundamental principles and 
accurate logical statements, there is little fear of their good 
students being unable to make rapid headway with t’heir works 
traiiiing. Initiative and resource are necessary in either branch 
for success. and so far as the college training is conc-erned, the 
laboratory should play an important part, sin(+ here tlie student 
learns to modify his theories according to actiittl f a  
with difficulties (and the help of the iiistriict,oy shoLild 1)e try way 
of suggestions for further experiinenting rather tlian by direct 
information), to see that apparently simple problems are often 
complex and that the simplest explanation of a set of observed 
phenomena is not alwa,ws the correct onc. T am of opinion that 
tlie qualities irientioiied above caii 1)e more easily tested by the 
way a student tackles his work in tlic laboratory than by any 
other means. Patielwe, resource, the weighing of alternatives, 
the ’‘ organixation ” of aii experiment, practice in all these will 
bring out all that is hest (and worst) iii a student and prepare 
him for the exercise of thrw qualities i n  that larger laboratory, 
the works. 

Emplovers have legitimate cause for coniplaint d e n  they find 
that a pupil who comes to them after ooinpleting a college course 
is slipshod in his methods and has w r y  few ideas of his own. 
Ability to see more than one side of a quest’ion and quick grasp 
of essentials are of far more’ importance in the eyes of an 
employer than a good memory, which is too often the chief factor 
in producing examiiiat.ion results and, incidentally, that bane of 
the works manager, (‘ swelled head,” for which, however, the 
teachers are mainly responsible. If employers will add a direct 
interest in the methods of instruction adopted in our technical 
institutions to the facilities which many of them now afford for 
instruction in theory, it will result in much benefit to  those under 
their charge and ultimately to theinselvmes. 

I quite agree with the necessity for some instruction in the  
commercial mpects of design. So many considerations enter into 
the design of a piece of machinery, such as the relative costs of 
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different kinds of machinery, the saving of time (,and consequent 
reduction of establishinelit charges ), the saving of costly hand 
finishing, the provision of facilities fur dismantling under awk- 
w a d  conditions, and so on, that every student, who is working 
out a design in a college should be ,eiwouraged to work out weights 
and estimate relative co,sts as far as practicable. My experience 
is that much more can be done in this respect than is generally 
anticipated, even when the student has no previous works experi- 
ence, and i f  teaching of this kind is supplemented by visits to 
works (not iiecessaril). autorimbile works ) pupils take a far more 
intelligent. interest in shop operatioils and are much less likely 
to offer ignorant criticimi of the designs of experienced men. 

The authors mention instances of ineii who have drifted into 
other professions froin want’ of opportunity in that of automobile 
engineering. I very much doubt whether any young man who 
possesses the necessary brains, keenness, and capacity for hard 
work, combined with a good thmeoretical trainii;g, can be prevented 
from eventually securing a good position in the industry, and it 
is more than possible that, the individuals referred to were lacking 
in the necessary “grit .” 4 knowledge of theory is only one of 
ma,ny qualifications required by the successful engineer. 

MI-. F.  L. MARTINE.A~- wrote:---- The views expressed bj- the 
authors of the paper and those mh’o joined in the discussion show 
considerable variance. To illy thinking everyone overlooked the 
most important point tu be considered in the training of any boy 
to fit him for his career. Provided the early training has been 
carried out properly there sliould be no need for anyone t o  
specialize until h,e is 17 at  least. My experience distinctly shows 
that it is the very early training which matters. 

Parents are apt to depend too much on the sc,hoolmaster and 
the latter too much on detail. Parents should endeavour from 
the earliest age to encourage and not destr’oy honest ambition, 
and should also try to train their offspring to think first and act 
on their thoughts, to trace the relation of cause and effect, and to 
try and instil general principles rather than details. 

If tilib work is begun by pareiit,s and carri’ed on by the school- 
master, the student will find that ‘by the time he reaches the age of 
17 he will have a general knowledge sufficient for him to reap the 
benefih of any special study of any subject t.o which his inclina- 
tions may turn him. 

,The idea ‘of an early apprent’iceship i’s wrong, as before the age 

 at University of Bath - The Library on June 4, 2016pau.sagepub.comDownloaded from 

http://pau.sagepub.com/


204 
(Mr. F. L. Martinem.) 
of 15 a youth really does not know his own mind, and a lifelong 
work on a subject which is of no Teal interest will produce n o  good 
results’ to the eonimunity, let alone the iiidiritlual. A boj worth 
his salt ought not .to mind wle workshop training, and with breadth 
of view and a good general knowledge he should acquire its 
teaching very rapidly. 

The Institution can bring its whole weight to bear with great 
advantage to the conimunity at  large on the problem of early 
education. Here we have the youngster in the most reccptive 
state, the critical period of his life which will make him a Been 
worker or a drone, and yet the men who have the threads of his 
existence in their hands arc themselves so poorly paid that they 
have difficulty in keeping body and soul together; apart from 
this, there is no prospect of their being able to save for the period 
when old age forces thein to leave their work to a younger hand. 
The Editor of the “ Engineer ” says that any system of education 
should fit a man to earn the pay of a Member of Parliament at 
the age of forty. How many of the scholastic profession whose 
daily lifc is given up t~ inetructing the youth 80 as to fit him for 
this very part, can say himself that he has reached this position? 
Even so, his education will have cost him quite as much time and 
labour as that of the engineer. 

Mr R. SELY wrote:--The authors of the paper mention on 
page 132 a “standard of education.” It would be very desirable if 
thib standard could be fixed before the means of obtaining it are 
discussed. I do not concur with the opinion of several speakers 
that specialisation is desirable. I t  is not fair on the student nor 
on tho industry. Many of the most prominent men of all branches 
of the engineering industry have started in totally different 
branches from those in which they have gained their fame. 

There are two sides to be considered in the education of an 
engineer. namely, the individual as bread earner and the industry 
as a national asset. In  both cascs it would be unwise tu makc a 
groove in  which the newcomer milst move. For the student, it is 
necessary that his working capital, consisting of all the knowledge 
he has gained, should be free that he may use i t  as best as he 
can. Only then will the keen competition for a limited number of 
places a i d  the resultant lowering of salaries be avoided. The 
automobile industry itself will gain through being able to draw 
good engineers from everywhere, as the principle of a general 
education should be applied to all branches of mechanical 
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engineering. Specialisation also tends to draw the different 
branches of engineering still further apart, and this is not at  all 
desirable, as the authors themselves declare that it is not possible 
for one man to master all the subjeck which are wnneatoted with 
automobile engineering. 

The chief point I wish to raise, however, is the following: What 
is a n  automobile engineer and what are the inducements to become 
one? Foreign countries and chiefly Germany have led the way; 
the result has been a remarkable one. The profession of engi- 
neering in general has not the recognition it deserves in this 
country. Put down a standard of general education and also a 
little special education; let the student pass an examination at  
the end of his training, to which is attached a degree similar to 
the M.D. in the medical profession and to the Diplom-Ingenieur 
in Germany. Protect this degree as it is done for the M.D., and 
the examination papem should be alike for the whole country. 
A student qualified like this will have no difficulty in making 
himself at home in any branch of engineering. The manufacturers 
will EOOn give the owners of these degrees the preference and pay 
them better. This will stop the loss of students before the end of 
their time through the allurement of higher wages at an early 
stage. It will also give the profession a social standing which 
will draw towards it a large number of ambitious youths who are 
now lost, because they wish to take up a calling which gives them 
a standing in addition to their daily bread. This step will further 
help to create a greater interest in the profession amongst those 
who are in  the position to help with donations and scholarships. 

Many people have not yet learned to distinguish a fully trained 
engineer from a fitter, and think that an engineer is just sonie- 
thing in a workshop. The parents think that their bright and 
promising son is destined to get on, but how can he have a chalice 
as an engineer? No wondel., therefore, that a father often grudges 
the expense for his boy’s education when he wishes to become an 
engineer, while he will gladly pay for making him a doctor or a 
lawyer. A few years in  the workshop (if possible, with wages) 
and some evening classes are enough in his mind to give him a 
start in life. Anybody who can handle tools can be an engineer, 
so why waste money? 

With r e e r d  to those who cannot afford the expense of a full 
four or five years’ training, the State should help as in Germany. 
There is not enough notice taken of the coming generations in 
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.this country. Let those who are up to the average and who show 
interest in their work be educated free as in Gerrnanp. The 
parents’ income should be taken into consideration for all com- 
petitions for scholarships, and the examination should be open 
to all. The stigma of poverty will be absent, as the resiilts will 
.only be made known to those concerned. This systeiii can be 
adopted in  all schools, and I know of many oases in Germany 
-where sons of poor parents have had every facility to complete 
theiy studies without any help from their parent-s’ pockets. 
I think this matter is very important, as it gives an even chance 
to all and removes the neoessity of keeping the standard of educa- 
tioil lower simply because of the expense. Germany’s enorinous 
progress is due to the ease with which a poor man can get his 
talented son educated, providing the son takes an interest in his 
work, and to the fact that the student who has passed his exami- 
natioi; has somet.hing to show when he is looking for work. 

Mr. R. R.  SMITH wrote:-This Institution being primarily a 
technical body, I suppose sordid oonimercialism is, strictly speak- 
ing, a little out of place; be this as it may, I have been sorry to 
noticc! that, the all-important branch No. 1 seems to ha7-e been 
sadly neglected by the speakers, though I am glad to see that the 
authors have included the salesman among the various branches, 
for there is no doubt that t,his branch is as important as any. 
I quite realize that all will not agree with me here, but given the 
finest design that brains can evolve, the most perfect workmanship 
and factory organisat.ion and, as the result, the most perfect pro- 
duct, what’s the w e  of i t  when you’ve made it if you have nobody 
to sell it? It seems, therefore, that in any considerations of the 
best form of traininlg for aut.ornobile engineers, that most suitable 
for the production of the first-class salesman should receive some 
attention 

I n  the first place i t  is my firm conviction that the most successful 
salesman-and let me say in parenthesis that I am including 
sales mahagers under this head-is born, not made. I do not say 
that he is born a successful salmesman, but that, just as you cannot 
make bricks without straw, you cannot, and never will, make a 

.successful salesman out of a man who is not born with the neces- 
sary qualifications. Given the raw material, in my opinion the 
course of training most likely to produce a success4ul salesman 
would consist, (1) of a sound general education, preferably at a 
public school, and let me say here that I am not in agreement 
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with Mr. Poiiieroy, but should like to see this education carried 
on to thc age of 17  or 18; ( 2 )  the boy should serve, preferably as 
a premium pupil, for a period of three years in the works. I say 
“ as a premium pupil ” advisedly, in spite of what has been said 
by previous speakers about the premium system, since yon will 
rarely find an engineering works who will accept apprentices for 
a period of less than five years, and in my opinion five years is 
altogether too long for the man who has the commercial side of 
the industry as his ultimate goal. 

I should cut out any technical college training, either 1y 
evening classes or by university, as I consider it unneoessasy 
and useless. Instead, as soon as the man is out of his time he 
should at  once get busy and get his first appointment in any 
capacity, and after Mr. Pomeroy’s lucid explanation of how to 
obtain a first appointment I do not think that anyone need now 
have much anxiety about his success along this line. From this 
point onwards the completion of his training rests to a very large 
extent upon the individual. I may say that, personally, my first 
appointment was in the capacity of junior draughtsman, from 
which I eventually succeeded to a departmental management, and 
was at  once placed in a position where I had to express myself 
on paper. 

There are, 
curious as it may seem, very few men who can write a really good 
business letter, one which is not of a stereotyped order, and the 
best training I know of is one which I was fortunate enough to 
get, in having to write letters which were submitted before dis- 
patch to my chief, ,who, I may say, was possessed of considerable 
literarj- attainments. 

My next position was that of general manager of the works, 
and here I secured a most valuable insight into records by card 
system and the methodical following of a job through from raw 
material to finkhed product, which I am now able to apply &s 

from the raw enquiry to the aatisfied owner. From this position 
to that of sales manager is one of Lsteady progress for the man who 
has the necessary capacity and qualifications. 

I believe that the successful salesman has got to be something 
very nearly approaching a combination of all the virtues. He 
must have a strong personality, he must be a shrewd judge of men, 
tactful, of inexhaustible patience and tenacity. and above all must 
have the mental faculty of being able to seize upon the psychological 

At  this point I would just touch on correspondence. 
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moment when it is possible with any chance of success to suggest 
to thc prospective purchaser that he puts his name at  the foot of 
an order form. It will be said, I have no doubt, that such men 
as I have described must be few and far between; they are. 
There is not the least doubt that if it were possible by training 
alone, apart from innate qualifications, to produce successful sales- 
nien, many of our biggest manufacturers would start up a school 
of training to-morrow. 

In  conclusion, let it be clearly understood that, in my opinion, 
che best salesman is the man who has a sound knowledge of the 
product. gained by actual experience in manufacture and use, 
and who can sell. 

Professor J. WERrHEmm, D.Sc., B.A.. wrote:-I have been 
much interested in this paper, especially because in the Univer- 
sity of Bristol we have, to some extent, anticipated the need for 
special advanced instruction in connection with automobile engi- 
neers, for we have appointed a special professor of motor car 
engineering, and have arranged to grant a B.Sc. degree and a 
University Certificate in this branch of engineering. 

I n  selecting a professor, we decided that it would be better to 
secure a gentleman who was and would remain in close touch 
with actual industrial conditions. We therefore appointed as  
part-time professor Mr. W. Morgan, B.Sc., research engineer to 
the Daimler Motor Car Co., who retains his post with tha t  Company, 
and spends part of his time in Bristol and part at  the works in 
Coventry Our object m m  not merely to provide training of the 
highest kind for men intending to become automobile engineers, 
but also to encourage the devebpment of this branch of engi- 
neering in Bristol and the West of England. The presence of 
Professor Morgan in the district, and the fact that he has at  his 
disposal a first-class laboratory with the latest appliances suitable 
for research work on  a commercial scale, has prol-ed a great 
advantage to the manufacturers. In the last session, Professor 
Morgan carried out a series of investigations on motor rar and 
aeroplane engines for various firms in this neighbourhood and 
in other parts of the country, and he has been able to place at  
their disposal information which it would be difficult for thcin to 
obtain clsewhere in regard to remedies for the defects, etc. in the 
machinery under examination. I mention these facts in order 
to shorn that the training which we are able to offer is of a 
thnroughly practical and up-to-date kind, so  far as it goes. It 
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does not, of course, pretend in any way to take the placc of the 
workshop experience, which is absolutely essential to the making 
of an engineer, but it does give our students an insight into a 
variety of problems of a ooniinercial character, and into the 
scientific methods of attacking them. 

The course for automobile engineers is, in the first year, pre- 
cisely the same as that for men taking up other branches of 
engineering; it includes mathematics, mechanics, engineering 
drawing and design, physics and chemistry, together with the 
stud!- of French and German, not froin the literary point of view, 
but with the object of enabling the students to 'express in English 
the meaning of passages from scientific publications in these 
languages. At t,he end of the first year, the student is required 
to pass the intermediate examination for the degree or the certifi- 
cate, and then proceeds to the final part of the curriculum, which 
extends over at least two years, and involves the study of the 
following principal subjects, namely, mathematics, construction 
and design of motors, construction and design of chassis (without 
engine). strength and elasticity of materials, and theory of heat 
engines. The subsidiary subj'ects, to which less time is dev?ted 
but which must be studied, are theory of machines, mechanism 
and design of machinery, and electrical technology. An honours 
degree may .be granted to students who display exceptional ability. 

So far, the number of students in this department has been 
small, but all have found satisfactory employment at the end 
of their course. 

Evening classes are also conducted in motor car engineering 
and thc allied subjects. They are probably sufficient for thosr 
who intend merelp to be salesmen or artisans in connection wit.11 
the automohile industry, but the time which t,he students spent1 
is, of course, insufficient-except in the case of a few brilliant 
individuals-to give them siifficient knowledge to enable thein tn) 
deal with difficulties or to make investigations on their own 
account. 

Tn regard to t,he question as to whether a college course should 
follow after apprenticeship in a works, I am inclined to agrw 
with the authors that this is t,he best course in the case of indus- 
1,rious and earnest st,iirlent.s; hiit, T (lo not think it is desirable for 
the  average young man. q n works for some years Tf hc PII 
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after leaving school he is very liable to lose the habit of study, 
and this, not infrequently, counterbalances the gain resulting 
from actual contact with engineering work before the conimence- 
ment of studies. Moreover, a man who has had a sound theoret.ica1 
training in a college is able to appreciate better what he sees in 
the works than one who enters on his apprenticeship wit.hout any 
knowledge in regard to the processes and operations in which he 
is engaged. I think, too, that in all college courses a limited 
amount of workshop practice should be included. This is tlw 
case in our courses, where a student learns in the university work- 
shol: something about the methods of using tools, accuracy in 
work, and other matters which cannot be equally well given in a. 
commercial shop. Of course, we do not aim at attempting to 
makc efficient workmen, nor do we give too much time to this 
kind of work. 

Mr. J. S. NAPIER wrote: This paper deals with a matter of 
such importance to the future of the industry that I think the 
Institution is to  be congratulated on having had i t  brought 
forward in such an able manner by khe aut,hors. 

I feel that a youth who trains a6 a general engineer and later 
on, 'either before or at the completion of his apprenticeship, 
specidises in the automobile industry, is more likely to be a 
useful member of that industry than i f  his training and experi- 
ence is 1imih.d ent,irely to automobile engineering. 

No youth at the commencement, of his apprenticeship is in n 
position to make up his miiid as to whether he will eventually 
be a salesman, works manager, or consultant, or whether he will 
fill any other of the various po&ions which may bs open to him 
on the c~mpletion of his apprenticeship. I am inclined to think 
t,hnt the position he will eventually occupy would be settled by 
his abilities and by the opportunities which presented themselves 
when he is ready to avail himself of them. 

There are some subjects in the education of an engineer to  
which, in my opinion, sufficient attention is not given at  present: 
these are, a general knowle,dge of commercial law, a sound 
grounding in hook-keeping, and a knowledge of French arid 
German. There is no doubt t,hat a good knowledge of boolr- 
keeping, with which goes a knowledge of costing, is invaluable 
to an engineer, and undoubtedly many clever and able engineers 
have faile'd entirely through want of this knowledge. 

As to the trainin'g of the youth, I suggest the following as a 
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very satisfactory method, and one which is of benefit to the 
employer as -11 as to the employed:- 

When 14 or 15 years of age, apprentice him in EL general 
engineer's shop, where he can become thoroughly conversant 
with tools of various kinds and the purposes of each. After 
serving two years send him for two terms to a college or a 
technical school, where, on account of his knowledge of the 
machines, he would be able to  apply the technical teaching in a 
much better way and to understand what he is doing better than 
if he had not already been in the shop. 

During the vacation in the summer let him study French or 
German, and, if poesible, go abroad and study the language there; 
then let him come back to the general engineering ahop and finish 
his apprenticeship, taking evening classes a t  the technical school 
or college. His age at the completion of his apprenticeship will 
then be 20+ to 21i. 

By this method the youth will begin taking evening classes 
when he is 1 7 i  to IS+ years old, when he will be stronger and 
better able to stand the strain of getting up early and workiug 
at classes late than if he were only 16 to 17, as is usual. 

I am strongly of opinion that no employer should ask mi 

apprentice to work overtime, as nine to  ten hours per day of 
honest work in the shop is quite long enough to tire the boy, and 
it cannot; be expected that he can attend classes and do home 
work if he has to work longer hours than this. 

The scheme which I have sketched is one which any employer 
should agree to willingly, because after the lad has served two 
years he begins to be a useful unit to his employer. The two 
terms spent in the college or technical school will help him to 
appreciate his work in the factmy, and when he comes back a l  
the age of 179 years he is stronger, has not lost any of his fikill 
a8 a workman, and on account of his ability to apply the technical 
knowledge he has acquired, is much more useful to his employer. 

I do not propose to deal with the syllabus he should go through 
at the technical school or aollege, but besides ordinary engineering 
subjects, it should, if possible, include some knowledge of 
chemistry. 

I am inclined to think that the rates paid to apprentices are 
too low, at  least in the latter years of the apprenticeship, and I 
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(Mr. J .  S. Napier.) 
suggest the following as those which fairly represent the value 
of the apprentice t~ the employer:- 

THE 1NSTI'I'L"~ION OF A Ij'I'OMO t% I I , R  ENGINEEIIS. 

list year 
2nd ,, 
3rd ), ......... 13,'- ,, ,) 

5th ), ......... 20;- ,, ), 
4th ), ......... 16/- ,, ,, 

It niusl be reiiieiiibered iliat, au apprentice very often has to  
a large exhiit. to  keep aiid educate hiniself, and this lie cannot 
d o  unless he is reasonably reinunernted. 

The employer's side of the question must be looked a t  too, 
aiid in return for the kachiiig the apprentice receives from his 
employer, the eiiiployer iiiust have some certainty that when the 
lad becomes ni~ore proficieut in the later years of his apprent>ice- 
ship he will not l'olse his services. I have found it a good plan 
for the parents of t.he lad on his starting his appreiiticeship t~o 
deposit with the firm a sum of money varying with their ability 
to pay, which suiii will be ret,uriied on the satisfactory coinpletion 
of the period stipulated, arid f'orfeited in the case of the boy's 
leaving before his time iis up or i f  dismissed for insubordination 
or other just cause. 

I think the su,ggelstian that a youth who proposes to devote his 
life to  automobile engineering should be trained i n  an automobile 
factory only is a mistake, beoause his practical engineering edu- 
cation is then very limited and ram in oiie groove, aiid he is not 
able to grasp the larger propositions that present t,liemselves in 
other branches of what may be termed general engineering, and 
which are often useful in automobile engineering. 

For my part I would rather select a youth as an aut?omobile 
ciigiiieer wh'o had had a general practical training aiid then 
turried liis at,tentioii to autoniobile eiigineering as his life's work, 
than one who had had only an aufoniobilc engineeriiig experieuce , 
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