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'\ 7 % . TABSTRACT

tE \ L

~Maritime Unlverslty. 'r,bxs pxaposltlo fo1'ows du‘ectly from
a comparntwe study of seven Eurupean, ‘four Asian and two

North Ameriesi cotntries yhxch was initiated by .the convening

_of the International Convention on Standaxds of Training, *

“Certification and Watchkseping ‘for Seafarers, 1978 (§cHs)
It was cons;dared that a synopsis of a country s generul

education system——follcwed by details of the shipbuilﬂing and

maritine tralnlng p:ogxams—-examned, wherever ‘possible; from.

the perspectlve of hl»stoncal, ph;losophxcal, economic and
sociologlcal roots, would enhance an understand].ng of cultural

differences aha help provide guidance for officials and others

" As thé study proceeded, it appeared logical fo. progfde an

account of _the Ameri American and _Cana

unfamillax with same since these also hsve important

peculxant;es. % . -

It was from such considerations as these that the idea.of

a Natmnal Mantme Unxversxty occurred since it appeared to

| systems?for those -+

be a logical development fox: Canada at this period in hlatory .

and one that has already taken place in many of the countries
examined.® A careful perusal of<the STCWS.convention (Article
XI) appears t%substantiale.suosa development.
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., cmaemER 1. T |

; ) & Lo )
In this study’it s pxcpcsed to provide a ‘synopsis of .

e the general educational pattez‘ns, the recrlutment etails,

: v th.e courses of study a mantme ttalmng artanqgments qnd/
ot establishnents of H) countx‘xes concerned. ’u should be .,

noted that natl.cnal Le slatxon enshrxned as the Marlt:ul\e

_Code, ox Merchant Shipping Act of a countfy will designate in.

*‘general terms the iqualitications ‘xeq\}ned 'uf’ its Mbochant

g ’Sﬁip's'officers: In the case of Bri\:lsh, Can ﬂl.an and I

balxeve most Cummonwealth counl:tl.es; substance, technl.cal ’

deéall ~and change are enacted by Orﬂer—ln-council. Most of
thiis Maritime Legmlanon was fust introduced dun_ng\the .
lattér: half of the 19th Century wwth subsequent: revisions’
and consolxdatmns bemq Lntg.'oducgd due to such intexnatxonal

tragedles as the "Titanxc," the "Morro Castle" and the "Andrea

Doma. An aroused pubhc cpxmonrwus the d: 1.v:.nq force that

X :.nspu:ad nananal 1eg:.slauon to give effgc’ to the’ "Inter-
bl " natmnal Convent;on for \-.he ‘safety af Life at Sea. 'l‘he same ,
|
&5 ‘ was ttue of the Bnt;sh Mex-chant Smppinq Act of 1876 w}uch

ade msndawxy the loadlxne marking on the .sides ‘of British

hips. It was' not until' l930 haweve:, thnt "'l‘he Internacmnal

| Load Line Convem:ion" " was re ratified by 11 the mautme natl.ons.
‘In amas whe:e economics did not ptedcminate, for example
\"‘The Collisinn Reqular,ions" o "Rules o£ the Road," , inter-
v ;

‘natxonal agreement was reached at an early stage.

|
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Economic considerations have alsé had an affect upon .the
‘edycation and training of both nautical and engingering

ship! s\offm.csrs. When such individuals are in .short. supply,

thete is a tendsncy to mamtnn the status quo even thouqb ',

teahnolnqical advancas may nave. overtaken the stangards-laia”
aown in the requlat:.ons. However ‘the mbreased frequency of

hpotenually dangerous situat:.ons, coll‘smna and- gxoundings .

 fas pamcefup the need for greater uj erstanding and... | ¢
' S §

facp;ty in.the use of sophisticated navxgaticnal atas and, s

~
“‘the Dthez engineerlng and safety devices. It has becme g

1ncxeasm"!y'~evxdam that carugicates of Competem:y that in
o
ma(.y countries - axé issued for the: Life-tine of the individual

are no longer an a sati y and

should be ‘s by periodic ing and updating

procedures. v

Fntthemore, there is nothing equtvalem: ‘to some  _°

! um.varsal v\xnim\.\m standdra or- measure by whith cumpansons

- may be carued out. Most maneme nations withi a long

established nauéLcu ‘tradition have evolved, and now demand,

hign levels aflcompptance of their certifjed ofticers. Other -
) ’

countries;. however, especially thosé vhase vessels EIy the
so»cauea "Flag of Conven ancs" ‘may ‘be extremely lenient in

this respect. This very laxnesa has been' perceived by, the

shi i f ty and of, the more established

faritine nations as conferring an unfaif edonomic advantage.




In 1958 the umted Nations craated “the Inter-—govermnental
Maritime Consultative Organization- (IMCO} [renaned Intet-

. o national Man.tune ozgnmzacxon (IMQ) HS}\22 1982] - .as an"

* agency tqrdeal on an 1nbernacicna§scale with. all matters

 pertaining to ships and shipping: Oh Qctober. 15, 1971, the

Assembly of this . organ).zatl.%n in assocxatxon with l:hBJnte!-

- . 7 nacmnal Labour Orqanizatxon conven!d an’ Intemam.onal Con:

v
fex‘ence on Txalm.nq and Cert1£1cat:.on of Seafarers wmch was

[ held at- Londcn frm\L June 14tl‘ to July 7th, 1978 The F1nal

3L, # ' ‘Act of this qonfezence was cdmpleted July 7, 1978, and laxd

: . open ta sxgnatures £rom Decem.ber a; 1979, until November: 30, .

FAREEE 1979, aftex wmch it remains open for accessxol‘l.. Thi’s C

Ventu)n will enter 1nto foxce twelve mdnths after the dateﬂh

& w!uch th less than twem:y-hve (25) states, the’ cembined

C . mexchant flests of which constitute nét less than ﬂm;

percent  of ‘the grosh tonnage ‘of, ‘the world's merchant sl 1ppinq-

.« 7 7 of ships of 100 gross register kchs or. mors, ‘have aihhar

signed 3¢ without teservation as co ratification,’ adceptance

or. a oval or dapositeﬂ th equisite s,nsr.mmenr.s of ratif;-

cation Y “Article Xy, [
L Coae may now be noted that with ‘the deposit of !:he &N
R instrument "ot ratification of the Goverriment. of the People's

. mapubuc of Polqnd, Apn.l 27,1983, all xaquuem ts for’




* the: ocean[

Istruction, OEerationA and Manm.ng.

. Article VI deala with Certi .I.cabes 'whl.le Regqlution 1/2

of theé )\Qnex 1nd1cates th'e fnm used wh:.ch must lnclude an-.

tlvely. It sboul bB emphahl.zad that thssa are min: um

wit:h:.n che-unxted Natxons Conference on), the La\d Df ﬂie Sea

-
(UNC@S III) Erame _Consult. 'The Evuluti.cn qf Maritime.

Lawias a Res 5 to Techiologica, Innovation: ~Illustrated

THe fenawmg chapters wi.}‘ “consist df a comparaeive

‘stuay of “the gﬁne 21 edugation systen. (Seotion 1 as well as,

r.he mritme .t!‘a).ning prngrams (Se tion 2) ux oparatiun '

-within-a_ Bse. ected numbe’ Df countrissxyf,@urqpe (Part 1) v

o o o R 1k

bz the Gzom—_h and ‘Development of. the He:chant thp. Its Con-




4elp elucidate certain historical and philosophical trénds

ithat should have profound implications for the ‘development of.

.a rational Canadian.maritime education and training policy.

-







F MDst of the schools .are cced\.\catlonal and public, admxnlstexed

'sacmouz. Y 4 ‘. B

Fe 1017, and, February 9, 19

canpTER 2" S

NORWAY
. 5 8 . \
SECTION 1. - @ 4

Elementary education has been free and compulsory for all

Norwegian children between the ages of 7 and 14 since 1860. ¥

by locally appoin'éed edi¥ational boards with the’ cost ‘being

shared By, the respective municipalities and the’ nanog;

Excellent voc'aéiéhal schools offer tramm'g i

_government’,

sciences and seal\\anshlp. Secondazy educa-

year GYMNASIOM.. In the latter., courses a:e\.segregated into v

science, languages,. economids, ete. -and prepare dtudents for . s

admission t:c unu'etsitias and cqu qes‘ Duin ':hs late

1960, thé period of Compulsory elanentary educﬂtion was |

increased to nine .years with an extra Dpf_\onal yea\t added. .

q:adea of. Englneer




with i q

Engineer. For each level of Certificate, a certain minimum of

practical and theoretical training is prescribed plus success

at a fihal examination for that grade. For each of the sub-

equent levels beyond the second qrade add).tx.onal sea gervice

bilities, more a theoretical

ion of the jate Certificate for

training and

the previous .grade are required before an individual is

nllowe‘d to write the next higher Certificate exaqination.
| The final.written examinations are also augmented by oral

queations pertalning to any'of the various sections of the -

curricula. .
B Thesfequirements for these Certificates may be sum-

marized thus: 5
(a) Second Class Engineer's Certificate
applicants must have:
1) attained tha age of 21"years
2) two years wotkshcp school or” three years e

in an engineering workshop

3) 18 months Eervice in'a ship's ‘engine room
‘- .4) passed the secona Class Engineer's examlnﬁiun

5)" satisfactory certificates for health and conduct.

A five months theoretical cotrse of studies-(800 hours)

as follows: ' ,
Engineering (steam, motor, physics

and mecKanics) r

b




1
!
i
i
i
{
1

Refrigeration engineering

80 hours

© 800 hours

Of this at least 10 hours eéach must be devoted to

laboratory work in stean, ‘motor, . refrigération and

" eledtro-technology.

: Applicants must have .
1) second Class Certificate
2) 24 months service as Second Class Engineer

% &
"3) passed First Class: examination®

‘A further five months course-of studies as follows:

Refrigeration enginéering

- 100
. 100
80
-
120
120‘



«©

— A i

10

Norwegian - * U - 80 hours
English i ) 80
_Work supervision . 20
Draughtsmanship . . - 0 .

. Total: . " 800 hours

The laboratory time is the’same. as that for the previous

Certificate’

Chief Engineer's Certificate

Applicant must have: ! %

1) the First Class Engineer's certificate '

'2) 24 months sea service as First Class Engineer

3) passed (:hief Engineer's examination

A further ten months cuu\rse of studies as follows:

Engineering, steam 200 hours

Engmeennq , motor . ) 200

Refnqeratmn engineering 0 -

o

Elgct:o—techx}o}oqy » -

ship cgpstmctiojm 0
Thermodynamics : 0
Mathematics .. & 60
Physics and mecham.cs o eo
Chemistry aha mechamcs of materials 80"
Norwegian N . 80
English ' , ) . 120




|
1
|
i
it

“(0)

. Of this, 20 hours of labdratory work is devoted to steam,

41
Legal knowledge, insurance rules,.etc. 40 hours
Hygienics : . 20
Z\ccounhuﬂcy 40
braughtsmanship / 80

Total: ! 1520 hours

W

- motor, electro-technology, chemistry and mechanics of -

materials.
. ¢

Ship's Electrician’ Certificate -

Applicants must hav

1) attained the age : 2 y;sars .
2)- two years expe;ience in an engineering or an

electrical workshop ) N
3) twelve months gea sexvice in the' engine room

.4) passed the ship"s electrician examination
p FRony

The course of study-for this examination is as follows:

Mathematics . ot 160 hours
Physics and mechanics g : 20
Flsotro-tachnology 5w . 480
Norwegian - ’ ) 80
* English T 0.
‘Fire protection and first-aid .20
Practical work. and dnstruction in' P
laboratories | e ¥ ".860,
 rota1: T 1800
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i 3 . . 12 .
{ V. '
i ) W It will be obsérved that an ublulur.s minimum of 110
L o ) montha or 9 years hnd 2 mnnr_hs is :equi:ed to obtain
the Chief Bnginaer s ‘Certifigcate of Cmpetgncy..
. * - 4 LN 5
-
U R 2 ¢ F8
i Y !
| ¥ N
f .

TN ST R




- ° . CHAPTER 3
) SWEDEN

‘secroN 1. .. ' . ~

In Sweden, universal compulsory primary education has
been in effect ‘since 1842.. Prior to 1950' the Education Act
pmvxded for seven or exght yedrs of 5chool.£ng but t.he Act of

1950 stipulated nine years of ccmpulsury education 7 to 16

yeQrs) in-a com ive school ). This is.

folIaHed by the GYHNASIESKOLE, a non-cnmpulaory upper second-
Lty school for: 15 to. 19 yeu.nldu. ~ These schools of%ar a

wxde xange of courses varying in lenqth from two to four years

vand in their .degree of vocati.cnnl bias. About 80 percent of

cauprehansxve school 1eave:s go-on tp the gynnasieskole.

Craduates from Gl _type of institution QL 1 at lnsr, be at

“the I ;evel of those studepts who have completed the first year

of a‘North American University.

-The Swedish um for all uuucum.om of hxgher leaxnlng
_is the HOGSKOLA. As of 1980 there were six niversities plus
.a x‘u.mber of ot.her institutions situated in some twenty towns
througholit the country.® Chalmers University of 'l‘echnolugy

located .at’ the west port clty of Gaceborg w s founded l.n s

1829 by the scat, William chalmars. Ita Schonl of Hschanical
Bngmeezing and Navals Architecture offers, the most oompleta
study program in this field in the country. This is a five= .

year program leading to the degree of Master of Science -

%




EnYinkering.’ Thié university is located in the same city as -

. the Gotaverken shipyard which ‘nct only builds and repairs

ships of all ‘types and_sizds, b wiss manufactures its own -
design af large bore marine dxqsel engmes. Thé graduate

. courses lead to the degree of Doctar of Technulogy.
§ B v |

SECTION 2.

The pre!equlsites sf_lpulated for entrance into the .«

i

Engineen.ng Depaxtment of a swedish Naval College are success—

ful completion of: the grundskula‘ plus.ehe_ £61lowing: practical =

requiremernts: . ° L
{ " . 6 months in an engmeenng rkshop,
’ . L3 months in ‘an electx&caa. workshep

: * 9 months in a shipyard

12 months at sea in a ship s enqine xoom
A Laggher 12 months sed service plus successful camplecmn of
. o - the Technician course “is requued\before the aspxrlng ship's
. enq;neer becumes qpal;fxed. P ‘\
Many people: consider this pxa\cti'cal training as
e an " 1ns\:£ixcxen:.- The author of the a;:ticle states that Swedish
" authdritios .and edugators believ that Eeoretical studies

5 . are best absozbéq when the studem—.

are young - and also poxm:s

~ out that the state Df'the Swedj, abour market (1964) was

such that Naval Colleges were forced to lower “their entrance

requxxe\nents in order to.attract suffxcxent students. All

gt ! students begin in fhe full-time Technician's Course which
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takes 9 months to complete. This course istboth a preparation

for entrance into :.he Ship's znqxnéeu course. and also a

finishing course for the loer examination of Technician.

The syllabus is as “soinowss T |
Mathematics (largely revision of Grundskola mathematics)

Physics | " .

Chemstry 5

. Enqinaering. Bcilsrs, Steam Engine? and Turh:.nes,
J, Ej qmaﬁ, Gna ‘mzhines 5

coounq LRatuquntion enqxneerinq)
Elecmcll Engineering
Other. subjects are studied co beoaden r.ha student's’"

education and increase his_ know].edqe of lnnquaqe.

After ca-pxe g the Technician's cqurse, the student may

apply for the Chief Engineer's course. Only those students
showing a propensity for theoretical Studies are allowed to
undertake this course. Since there aré twice as many appli-

cants as places, weeding out 11y occurs.

is based, upon tHe marks obtained in the Technician/ c;auzu'e
thus: Pass - 1 mlrkx Etedlt -, 2 marks; Diut;,nction - 3 marks,
with mathematids and engineering., hav!.ng doubled vn'luea. It
is. claimed that the method works well and provides hehheened
interest in the lower course: The Chief Engi \ course is
highly theoretical and requires two full years of intensive
study. The syllabus is as follows: -« * .‘! o

<




-_ Halthamat.!el o =
' . # ‘Physics and“chemistry
: * “Knowledge of materials
) ““Mechanicé and knowledge' of dunnnncy )
N / uechanif{:genqmeennq and machine a:mng
' : Shipbuilding .. - _ .

Eiectx‘z.cul engineering - - . Y e ’ A :

C1vil sciencé . B s = o
‘. .. -Swedish
s« .. ‘Enquish
) - Sociology .
Works organization
Health and si::k nursing
" Physical training
The author states that while these courses were only developed

in 1959,Hley are already out of date. Y new course "Control

hniques”. must be. He states that students

already have the mc_nmncxcal and scientific background but
'uck practical eumng and knowledge of the different typ_es i

e 4 of devxcea umd._ !Also- electrical must be ande A'

7 o includa tadio eengineering and al.ctmnics. A number of
A-H.gpp:.ng companigg Kave fitted out training ships where prac~
tical experience Qm; theory dre coordinated] these students

* wcite the colisge sxikinsticns slbng with the others as




. external.students, .This has produced gdod results to the

,trained and qualified people at sea? In ‘Sweden;

level of the technician examination only.? 5

It should be noted-that no mention was-made of an

apprenticeship systen-in “either of ‘these pxegentanons. this,

prompted considerable controversy ‘in the discusslon ‘papers.
. The_pro-apprenticeship- group ccnsmered practical experience

on’ majn.r—.repalrs invaluable* whereas the pzu-techm

felt tl’\at _modérn comnunwat:.ens has overtaken this’ aspect of

trax.nlng. anluy, a number of fims specialize’in n—the—th

repair work, supp;tymg fully equipped tpans nf skilled
mechamcs e_o(any pm; of the warld on ﬁhorc not:xce _ Sudl
teams have rétubed entire boilers fwhi.la ‘the shx.p proceded
along-using the other bailers.™. ¢ i

No fees are paid by atudents bewq ‘triived in the =~ ®

facilities provided but'students.can. receive .loans‘from‘t'he'

for Living

Recalling that thz..s symposiyn took place Quiring 19654

. S
when an acute of:pkxllsd exl.sted in - most

" Byrqpean countries, a véry real problen that runs like .a

-litany through much of the di'scussicn was: ‘How to.keep :

‘the problem

" vas tackled by an- all round education ana qualifications that

Wil pravide the opportunity £or woxthwhue amploymaﬁt :ashore. .

Educational qualifications that are “80 hpecialized that a'

person'is forced to remain in the same type of. émployment for




e b FPE - L N

i 4 . .
his/her entif@ working life are looked upon with disfdvour by
" the majority of young people. . . % gl
. . »
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CHAPTER 4

THE NETHERLANDS

SECTION 1.

The Dutch educational tradition may be traced to the
activities of the Reformed Church in the seventeenth century
when an effort was made to set up a system of universal
education. The first modern school law dates from 1801, when
the government laid down the principle that each parish had
the right to open and maintain schools. Throughout the
nineteenth century controversy raged between the proponents
of denominational and non-denominational schools which was
finally closed by legislating the equality of both and making
each type eligible for state funding. The private or church
school must provide a curriculum and period of instruction
equivalent to that offered in state schools. The function of
the Ministry of Education, Arts and Sciences is to supervise
the quality of the educational process whereas the actual
administration comes under the aegis of the local authorities.
The Education Act of 1900 stipulated compulsory education from
the age of seven to fifteen although most children start at
age six.9

In Holland two main streams of secondary education exist
which give students access to higher educational institutes.
The following information was provided by the Embassy of the

Netherlands in the publication, VADEMECUM.10



- (@) Ere university educatmn (vwo) consists of; the
i i ) 'm—.heneum' - 1o Greek or Latin, and the Gymnasium' - with
both Greek dnd Latin. ' Both schools provide six-year courses,
; ¢he Diploma from either entitling“students to University
admission witiFone stipulation"‘at Téast Giie oL OE tis

final seven examxnatlon suhjects must . bes selected

th the
- 1nd;v1dual's proposed study plan inmind. In all case's, 3
| o s Duten and one’ forxdign’ ;mguage axé oblightory.

) v (b) Gener econdaty edu)atmn, upper 1eve1 (HAvo) has * .

oe T f1va-year courses leaamq tp, dxplomas that give students L. }
access to tha var;ous mgmr vos:ahonal Lnstxtuces (mzo) "
such as teacher trammg, techn}cal, commercial, agrlcultural

and hortxcultuxal instltutes. Ad.mlsslon to HBO Lnstltutes

i ‘often depends upon the choice of the six fmal exam).natxon
. subjects cf which Dutch and a* fDl‘elqﬂ language are mandatary.

P L. General secondary educatiun, lwet level (MAVO) is a

f.hlrd stream: thm.n che general secondaxy system.. Courses are
-~
generally of four years duxatum,‘ the diploma giving access to - =

o _the senior secondary vocat;unal edyaation’ (MB0). ‘The same ' ° B

4 mandatory stxlpulatmn ensts heze as in the’ previous cas

It should be nntad that "Secondary Educatum in, Hnlland '\ G
- ., Has, 1n some cases, a‘ sunxlar connotatlon to ,pest seconda”z‘y\_

T education" in casada hna ‘the {United'States of america. i, F
s of ‘particuiat. in

ortance to thxs study are the \Instit\ltes

of Technolug - HOGER& TECHNISCHE SCHOGL (H.T. S Y, ﬂnd the




it is possible to train.as navigator, ship

the aegis of H.B.O. The four main fields of study at the
H.T.S. aré Mechanical Engineering, Electrical Engindering,
Civil Engineering and Architecture but there are fiany vari-
ations. For example, the Delft Technische Hogeschaol has a
Department of Naval Architecture and pe;onaytical Elngineering‘.
Because of thé large size, diversity and quality of ‘the equip-
nent and research carried on here; it has becéme one'of the ;

world leaders;in this fleld. H.T.S. graduates are awarded

the 'inq title, eq-hvalenr. 'in, pracuce to the 'pmfessmnal

Em;ineer t):tle 1n Canada s:.nce the! course xncludes 13 months .

"of px‘actxcal experience in the fxeld ¥ lengineering workshop.

TRt the hlgher nautl.cal schao].s (HOGERE . ZEEVAARTSCHOLEN)

‘engineer or
radio-officer for vessels.of the merchant m\airine. These are
four-year courdes of which the third year 'coiaéiscs of'a 12-
’mmths aaalgnment on a: ocean-gomq wkssel to acqulte prac-
tical ‘experierce, durihg which time he keeps'a ‘record or
assignnent book' of his work. There are also a:number QE tuo
vear; courses at other nautical schools which are not nearly
s intensive and requiré the student to setve an apprentice-

shlp on board the. ship. . b,

SECTION 2. . ) . 3

The' education and txai ing' of marine e{xgineau - like

that -for" other profeasiona -'is the result of an evolutxun by

which advances in the pure’4nd applied‘sciences have ¢ some:
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SSEanit HReHINCALELEA by UL EUEAT FALISE, GUCTEABhY #AA T
Holland, with the dubious aistinction of being oné of the
world's most densely populated countries, lacking mineral
wealth, created largely from swamp and land reclaimed from
the sea, was almost‘entirely.dependent upon agriculture and
the fishery. However, with the eclipse ofSpain and Portugal
dﬁinq thersevgx;eenth and eiqhteenth centuries it success-
fully competed with Enq].aha to become one of the leading
trading and faritine nations %f the vorld. The rigors of
this competition placed an inordinate value upon imnovation,
and thus it was that'the Dutch registered ship, H. M. CURACAO,
in'1827 yas the first Q:e‘amsﬁip to cross the Atlantic using
steam power alone.ll '

The first engineers were, ‘of course, the craftsmzn.that
had helped build the engines and whose skill and knowledge
were passed on to some of their shipmates who subsequently
tock over the oparanon of the engines. The marine endineers

of that period were trained abbard ship but the more indus-

% trious felt the necesgity of improving their knowledge by

taking .courses xun by private schools,.futors, etc. During
the latter half of the ninetesnth century, Certificates of

Competency

e inttoduced by some countries and to qualify
for which the engineer had to pass 2 qualifying examination. .
To ensure a supply of men with at least some technical train-

ing, the requirement for admission to these examinations was
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at least three years workshop experience after attaining the

age of 14 years. At this time the greater part of the lighter

repair work and practically all the maintenggce was carried

out by the ship's engineers; hence, the prime concern was
ensure a supply of competent craftsm'en. i
The bietherl‘ands Shipping Act of the period did not stipu-
late that Certifled Marine Engineers be carried as part of the
crew. Hence, the remarkable situation arose that certadin’
shipowners, desirous of haying properly qualified and certi-

ficated, engineers on their vessels, hired English engineers

" certified by the British Board of Trade,'? .Because of such

anomalies and other pressures, the Shipping Act wds altered

in 1903, The number of certificated engineers'required for

\
vessels of various classes, qualifying examinations for these
certificates and a neutral Board of Examiners was set up and

the first official certificate, registered as No. fas -
granted in 1904.13 .

As a direct rasult, several new schools vere opened and
existing private sc};ﬂqls received a subsidy-provéded they ful-
filled the requirements laid down for Government Schools.

The law was revised in 1935 to accommodate the changes in-
technology and engineering practice, The courses were broad-
ened both in depth and scope, more and better equipped
colleges were opened and admission requirements were clearly

defined. The law of 1935 had been astutely drafted to provide

.




 motor propelled ships.

)

suffmient flexJ.hlety that it was able to accommodate 9
technical change covering a. petxod of 30 years with bnly minor
changes in certain of its regulatiéns.

The Certificates required 'b‘y"the Dutch Navigation Act

are: .
5 vooxu.cz/{c DIPLOMA (MVL) = Provisional Certificate
ASSISTANT SOHEEPS .
WERKTUIGKUNDIGE (M. Ass.) = Assistant Engineer
DIPLOMA A . . = Certificate A =
s s 3rd zngmee:
DIPLOMA B . = Certificate B =
A 2nd Engineer
v - 9:
. 'DIPLOMA C . ¢ : = Certificate'C =
s 9 ‘ + 1lst Engineer (highest)

Certificate C entities the holder to:serve as first (chief)
engineer.in any ship in the Dutch Merchant Marine, however
propelled.” All certificates are valid for both steam and v

14 é s K .

To be ad‘utted to the examl.nat).on for the MVL Ceztlfxcabﬁ

i
i
i

a candidate must have served an apprenticeship in an approved

workshop, for ‘at least three years after his 14th birthday.

He could then study by private tutor, correspondence or

.evening courses for the examination. However, because of the '
difficulties involved, largely because of insufficient initial
education, only ahout 3 percent of alldhtrants reach their

goal in this manner. This route is a relic of the past.

. ] i
.
With tHe advent of nautical colleges.providing two-year day i
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- N .
courses specifically for the purpose, most potential engineers
follow this route which also includes practical experience in

the college shops. Because of this formal ‘and systemmatic

training, the practical, on-the-job instruction is reduced to

one year .which may be carried out in’the workshop or - aboard
ship. In the latter case each pupil must keep a daily memo-
randum book describing any maintenance, operating procedure
or routine inspection he has witnessed along with other
matters of consequence for the operation of the machinery.
ALl entries must be approved and signed by the Chief
Engineer. Pt . - / =

. Because of the prolonged periods of study requiréd to
acquire the thaaretical‘knp‘wl\edqe for the advanced Certifi-

cates - candidates were already 25 to 28 years old

Government Commission was set up consistifg of representatives

from the Ministry of rt, Ministry of Educati

T of Nautical Education, principals of Nautical
Colleges, shipowners and the Union of Seamen.. In its report, '
the Comnission sugdested that much of the theoretical studies

- mathematics, physi¢s, applied mechanics; etc., should ‘be *

“transferred from the higher examinations to the initial educa- '

tion carried out at the Colleges. Since it was thought that
many otherwise capable yotng men mdy not be able to complete
the added work in two years, the compromise vas. reached;
whereby each college would provide both & two and a three :

[
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year program with suitable transfer arrangements between them.

Thus, particularly able young men would complete almost all
of the onetical work in two years. Under this scheme
candidates for the higher grade certificates would only be
examined on the more practical knowledge gained from the
actual ‘operation of the ship's machinery and cover overhauls,

+ etc. The range of subject

matter ‘may, be gleaned from the following liat intended for

examination prior to- 1964.

Dutch - Internal combustion
& 3 i I gines ' ..
Arithmetic 5 w ©
. 4 Auxiliaries--ancillaries
~Algebra E -
s 8 . S~ * ships' construction -
= . - special repairs and
B4 Goniotrigonometry - regulations
Projections P o First aid
Physics - - . " Drawing and reading of

drawings

Electricity (principles) . . 5
, ’ Fitting-turning, etc.
~ - 'Mechanics. A

Applied Mechanics

Geography '

' . English

Electgical engineering 3
" Puels-lubricants—- . 3
o materials * . . .

Boilers

Steam engines:
, Rncipxocnting and turbine

¢ e i e




| At this juncture the close liaison between government

agéncies, educational authorjties, institutions, employers

and w e es should be. d. ‘The v

Secondary Educatior Act of 1963 provided for extensive changes
5 L.

and diversification coupled with an additional ‘year of con-

% pulsory education to the age of 15/ _Thus, an opportunity to < AN

— '1nfu5e (:he more u-tensxve scientific edm:at:mn deemed essen-
s 7 tial to facilitate a relatively smooth and éfficient transi-
tion to the newly pszosed Marine Engineers Examination system
of the period was provided for.
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CHAPTER 5 i
i

ITALY Yy

SECTION 1.
Althcugh the Kingdom of Ttaly ‘5“ not proclaimed until
1861, the principle of free and compuisory: education dates . h

from November 13, 1859, when this concépt was enunciaped by i

the Kingdom of Sardinia and was later-extended to all regions

of United Italy: nitially, the pax’em ar guardian was given g i

v 'the opportunity of choosing ‘bétween state schools, private .

schools, or tuition at home. At the present time 95 percent

.-0f compulsory school age children attend state schools while
_»about 5 percent attend private lnst‘_itut.l_ens or have pnvate

titors.’ In order to enforce attendance in the rural areas ”

', particularly, severe penalties were imposed - [fines andjor
imprisonment (for the parent), emforced attendance at army -
- " schools or prolonged compulsory military training (for the i

stident). However, persuasion, the appeal to self-interest

.\~ and increasingly obvious social incentives have made the, more ‘
/" oalous enforcemdnt methods largely unnecessary.’ H
' Th.e period of co'Qi\puxsory educakion corféspond to primary
(6 to YL years of age), intermediate ‘and lower secondary ‘school

(1 to 14 years). The national system of education ‘covers .

pre—prunary .

ary, secondary and higher educhtion-with a
wide .variety of technical and vocational courses available at

[ © the.secondary level. The primary level consists of a two-year

L e e




. upper secondary institutions which cgnsist of general

29

. o 5

cycle followed by a three-year cycle with a primary certifi-
cate awarded at the end of the £ifth grade. The middle level

consists of a three-year period after which pupils write

"y
t
i s bt e

.state examinations for admission to the different 'types of

secondary, technical-vocational and drts schools. The. various
types of general secondary education provide a path to higher

g : ol .
education at universities or university institutes. ALl

technical® institute programs are of fivé years duration of

i

i

]
A

-

which the first two consist of general education followed by

‘three of iptensive specialized technicdl edufation.l’
SECTION 2. B ) A

The theoretical training of all ship's engineers in Italy .
is carried out in state navigation schools ‘(Instituto tecnico
nautico) administered by the Ministry 'of Education and pro-

viding a five-jear program of studies in either navigdtion,

. marine engineering or shipbuilding. In 1964 there were 26 of

(these nautical institutes situated-in various parts of the.

country. The marine engineering program is as follows: §

First year $

Italian language and literature 5 hours/week
History 2

’ Geography - o L 3
English language P . ’3- X ! ”
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* Mathematics . X .

Natural sciences
/Physics

Mechanical drawing

_ Gymnastics
Religion z
' Seafaring practical exercises
Total.
Second Y z * * ¥
8 CI ear ” 5]

Italmn l.anguage and lztezature
Hxstory L ¢
Geography
English language
'Mathelnaticg
Che;nist;y
Py;;igs B \\ 5

Mechanical drawing

Gymnastics
Religion : '
: + ‘Total

Third Ygar

2

Machines, nachine drawing.and
Bactical exercises Jwith machines -

Electrical technology

Mechanics applied to machines *

Workshop

bt
K
4

30

w

hours/week

34 hours/week
¥

5 hours/week’

30 hours/veek

;0
10 hours/week
i

~




,

Italian literature
History

English language

Mathematics
Gymn:astics
rfigion :
vaval hygienics: .. ¥

v 3 To‘tal'_ .

Fourth Year 3 i

Machines, machine drawing and-

-practical exercises with machines

Mechanical, Technology
) Tealian literature
H_&story N
Englis}i language )

., Mat}?emati‘cs‘
Elementary physics
Gymnastics
Religion.
Rudiments:of shipbuilding )

) Total

Fifth Year

Machines, machiné drawing and

Electrical technology.

:\ahop

“practical exercises vith machings

3
2
=
3

-

12

hours/week

hours/week

’ hmirs/week

hours/week,

hours /week.
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/s Italian literature ;houzs_/week'
History L : o ’
English language T 3
GyWnastics C . . o2
Religion ' m ' 1
* Rudiments’ of dnip oy - N #

Toral * .l j ss.hohx'sywe’ek
- Lo

Upon cnmpletinn of his studl.as, the ymmg gra‘duate mn‘

attempt to obtain a berth as'a junior enginea; on a ship. If

successful, he ill be required to serve 18 months as'a Junioz

engmeer and, provided he is ac least Zl years of aga, may
present himself for the oral examnaeion‘sf "Bs;urant chief
engineer."’ After sailing.a furt}\er four yeaxs, part of wmch *‘
st be aerved on both motorships and, steamships and includé
one yaar as an offuwer. the young man may now act as. chxei 3

Engineer in vessels of a power, size and voysqe umitatwn

".specl.fl.ed by the Regulations. the Chief x-:nqineer s examina-

tiop consists.of a six-hour yritten and oral assessment of;

his capabilities with the further stipulation, the candxdate g
nust be at least 23 years 6ld. " After asfardher 10 years of
engine room service, of.which at least three were setved in .
the* capanlty of ‘Chief Enqmeer, he bacone¥ eligible k6 ebtain
(without further exanination) the quauncaunn of Senior
Chief Englneer. Thus, a young man aspiring towaxds the h).ghest

engineering quslifibat:.on of ‘the Ttalian Merchant ‘Marine can




'ccntinua at'sea.

‘e.nough ‘standard that he can xeaduy £ing employnent in manu- '

chemistry, aconamicxu and cumma:ce, agatistic §d actuarial

Y ~ H 4 |
i |
H
- .
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look forward to 20% Qeazs from the start of his theoretical P
studies nnr.xl he reaches his goal. This latter qualification
is essantial before he my take charge ot the machmery of any ;
Eore:.gn-go;.ng Italian registered ship of r,he fighest pcwez. 1
H

. In dkdar to absorb a suff.lclent number of qxaduates, .

Italian law, p:esc:ibes that ships of 1000 te 7500 gross tons

N l-‘Jlg:Lneet and ships 7500 qm S tcns and ove:, two, graduates. v

Because of-the cyclic nature )F t.hh shipping yldustry, an'

must ca!‘ry at lsast one, nluucal :mstn;um graduate as junin: Ve I
i
i

accuxata pr&dm(:ion of’ manpower tequuemmts is extreme‘ly .

diifxcult. However, the Italians handled the’ problem by an

examination Gf the technical requirements of the entire '’ %
dociety rattier than that of'a singlé sector. Thus, the very

& suns of public money invested inv'thevgrl\ipate is net ' |
fost simply because for one _reason or anbther he’ does not ' |

His trainmg is b:oad enough and of a high S

factnxing or p:ocess 1ndustnes on an equal. tooting \uf.h voe
gzaduatas in mechanical ‘or eleccncal engineerinq 1‘8

Purtherr.
E“ ,qtud:?-ve prcvidah the bacqucund to, allow 'him ‘to pro-
ceed to afvanced atudies in enqinaaring, science, . industrial
science, nautipa]. atudias and/or oriental utudiea should”

oppnx‘tunity or inm:y ltr;ke him.? ) <




CHAPTER 6

SECTION k.

Dnrin§ t.hg euphoria‘

the Natxonal Anmb:’, ‘bmxamed (1792) princime of free,

- cumpulsory educabion for a1l cxeuan Houever, econonuc

revolitionists. o shraved greater uoncérn for secondaxy educa-

tion by eucahliuhing a sc_ '_ £ r:em:ral schools dpnng 1795.

Hhen lllpolenn beca!u head uf the E‘rench Etate, amnqst

his earliest actl was LhB dx.versxon of the endo\'menc ‘of the

{ Colldge Louis le Grand (founded by the Jesuits in 1567) .

towards the establishment of fo:iz-.émngne- of military |
science and the ieplacue;né Of the central :‘c_ty«Z: by the
l'ycee (n;txonzl) and the cd Sge (lm:nl). kae other. -‘espots
before and since, he xuuzed the first need was for an’

Lntelleét\ul elits of lcie.nti.sts, technicians - anv.f top level®

p:ofeasxm}us for the milibary and civil service adnumsnra—
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education. | Specifically, it was intended "to assure uniformity
of instruction and to’mold for the state citizens devoted to
their religion, their prince, their country and their -
families."”

When Louis XVIIT succeeded Napoleon, the name was changed
to the University of Frapce and its present head is known as
the Minister”of Natlonal Education.?? Because of this histor-
ical accident, the French educational syst;m is, perhaps, one

of ‘the most, tightly structuréd, centralized and bureaucratic

of ‘any in the world.
While ‘the prindiple of free educatxon was enunciated in

1792, it remained for the lawyer, journalist and statesmen
Jules F. C. Ferry while Minister of Public Instruction (1882)
to sponsor the law inaugurating.a system of free, compulsory
and monclerical primary education in which children ware

Afequired to nttand class from ages 6 to 13. mhe school
leaving dge was inéreased to 14-during 1936, In'1946 the .
CGoumitted for the l\nfom of anm:h Education headed by Paul

" Langevin xecuuundnd that the aqe for compulsory full—-time
dttendance be raised to_15 and for part=time Attendnnce, 18

. yea\rs.zr However, ibecaysk many of itg recomendations wer'e

" in conflict with éraditlon or, were. considered economically °
unrealistic gt the eime, thd proposald were fot Raopted.

The nagioﬂul education system is arranged as rfoliows:

|




(a

Nursery Schools - attendance optional (ages 2 to 5).
Rudiments of reading, writing and arithmetic taught
in the- oldex% age section.

(b) Elementary Primaty - 5 years (ages 5 to 10)

(c

Secondary Education - This consists of two parts, the
- ‘  lower cycle (4 years) is concerned with gengal
education am‘i -has both a classical and modern
®language section., The upper cycle (3 years) also
Has two parts, ong covers:complete uppersecondary
* education while the other.is concerned with terminal
» . secondary education. The lower secondary school
Certificam is called the BREVET d'ETUDES du
3 PREMIER CYCLE while the upper secondary cert).ficate
is the BACCALAUREATGS L'ENSEIGNEMENT SECCONDAIRE

and leads to Unlversltyl or Polytechnic education,

etc, 22 . /
) o ) ke
SECTION 2.
The views and concerns of a French shipgwner, Captain B.
Sernier, provided the French contribution to the Edycation

. Group Symposium.23

v It was pointed out that in the desxgn of
the latest ships greater use is being made of monitoring and
control instrumentation for, the main propulsion machinery and
its ancillary equipment. This has resulted in the placing of

i N all important monitoring and control components in a single

area, usually overlookmg hut umlated from the noise of the
f

5

H
§
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/ d
engines. Already, because¢ of its relative simplicity and

‘effectiveness\his mode /of centralized control had been used

for a number of years to oversee the cargo loading and dis-
charge operations of a number of the large oil tankers. Thus,
it was but a logical next phase of development to contentrate

the entire control area at a single point, the wheelhouse.

_The advent of modern electronic t&chnology has not only made

this feasible ifnhy/cunsiderably simplified the task. To
cope effectively™With these new developments will acquire the B
reorganization of the crew into "operating personnel" and

pair 1" rather than the traditional

"deck" and "engine room" departments.

The 1 from automation are

as follows:

(a) i safety of tion by a continuous and improved

montoring system which by providing an efrly warning of
operating abnormalities will reduce the time and expense
involved in machinery .repairs.

(b) achieve increased efficiency by optimizing operating

c?ndltiom/:
Thus, a clearly$deffned "gypical program for manceuvfes will
be recorded in the computer's memory which will enable these,
to be always carried out as if p-xfomsé by the best chief
engineer," & -

The advent of this technology has had the effect of
Geveloping two distinct philosophies: ‘




_(a) those who believe that most navigation and machinery
operations in the vessel can be better controlled from
the company's head office ashore, and

(b) those who believe it essential that the ship's officers
control the equipment and .retain all their usual respon- _
sibilities. Ty o )

However, the author provides both practical and psychological

reasons for following the latter concept and further suggests

a new form of training for deck officers and engineers in that

the requisite knowledge for both fields be taught and a single
qualification used for each grade. The education should aim

to provide a Jeneral literary and mathematical backgroind
that would train the reasoning)faculties. It will, of course,
require a careful pruning of outdated material from both the
conventional navigating and engineering programs of study.
Above all, these technical studies must not be purely theorsti-
cal. Practical training and knouledge are indisfensable.

A certain degree of specializatioh will be necessary at
some point in the studies, and these may well be navigation/
operations, electronics alid engineering. Officers in each of
these areas will be able to rise to thg position of conmand.

In each case, before obtaim.ng the hnal qualification, ty
individual will have had to serve as either the head of-a"

repair department or a navigating officer of the watch.
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Certificates of Competency for navigating and engineering
are awarded by the Ministry of Tramsport. The training for
these examinations is carried out in Ecoles de Navig’atiun,
controlled by the Minigtry of Transport and all the teachers
are civil servants. Supervision is carried out by the General

Inspectorate of, Marine Training whose head carries the rank of

admiral. .Pupils.-must pass: & special entrance examination and':
tiie Mumber 6f new enrants Luset by a High Committee fpr’_’ ./
- Marine Vocabional Training ‘(Conitd Superieur de la Formatioh
Professionnelle Maritime) ‘whose members consist: of xeg‘cesenta—'
| tives of the administration, shipowners and unions. There
are “three grades of Certificates as follows:
®
Third Class Certificate -

After completion of primary education, boys enter a
Professional School where they learn a technical trade related
to marine works, and, if successful-in Daselng & pEACEIRY
trade test, are granted specialists ceftificates by the
hnxiguy of Edudation. After this, they serve five years at,
sea-in-either the Navy or-Merchant Marine as greasers.or
fitters, and this is followed by:

(1) the School of Navsqauon nnex-mc. sxammation :
BEES uix months of school e

(iii) the Third Class Certificate exlminatlon

If succsssful, they axe entitled s-.o
1" engm.n ‘in charge of a wm:h in ships under
4000 H.P

PP,
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i 2. second engineer in ships under 3000 H.P.

3. chief engineer in ships under 1000 H.P..
These of.ficex's are practical men with limited theoretiqal

knowledge,

2 Second Class Certificate *

; be €ligiblé for this certificate, the-young man must
- be a four-year graduate of a:Technical Colfegé and have passed

the "BREVET d'ENSEIGNEMENT INDUSTRIEL" examination. This is

_followed by: ‘
(1) 'the Sthool. of Navigation entrance examination
(ii) one year at lct;gol W oa -y .
(iii) pass Part A of Second Class Certificate
(iv) two years at sea as "engineer cadet"” o
(v) pass Part B of Second Class:Certificate
If successful, they are entitled to be:’
1. . engineer in charge of a watch'in .s_hips #inder
" 10000 Hp. :

2. . second engineer in ships under 7500 H.P.
3. chief engineer in ships under 3500 H.P.

First Class Certificate

“To have a reasonable charice of success at the‘sch:ol of

. Mavigation, entrance  exanination cindiqa‘eu‘ nust. oy received
séven years secondary education and the "BACCALAUREAT TECH- . ___, -
NIQUE" diploma. This is followed by: X )

i 2 (i) one year at school .

e

g

MR




(ii) three mofths at sea
(i1i) second year at school (as compulsory boarders at <
Le Havre) for Pheoretical training, also practical

training on board two national trairing ships

# (iv) examination for engineer cadet (ELEVE OFFICIER

< ! §
MECANICTEN) ) - =

After this, the candidates gb to sea for one ysar‘;

engineer cadets in the Merchant Marine, after which they

called upon by the French Navy to spend five months at the

School of Reserve Naval Engineer Officers plus one year's

. . aval service in .ships“ ‘The certificate of Lieutenant

4 . Mécdnicien (Engineer Mate). is swarded after 1§ months'sea
service. Two more years of sea service are followed by a

further nine months of school (not compulsory, but generally

done), ‘after which candidates are required to pass the First
Class examination. This certificate, génerally obtained at
an dge of 27 - 28 years, gives the right to be chief engineer
on ahy French ship, and,.fureh;more, is the only ma;iAe
qualification recognized in industry ashore for the title of

! o  "Engineer." It is possible'but difficult to proceed from

i
]

Third to Second Class; it is vastly more difficult to pass

from 'Second to First Class

it ' The training of ‘deck officers and engin‘eers is quite —
13| © similar in pattern and duration, only the syllabi are

' ’ different. The gap in general education between a Capitaine




au Long~Cours (Foreign-Going Master) and a First Class Engineer
is very narrow although the techniques are different. Because
of this, certain £orward looking French Shipptig oiphnten”

suggested to the General Inspector of Marine Traini{\@at it 1

might be possible to make alterations in the theoretical and

" practical work that would lead to the issuance of a single o

type of qnaliflcatlnn, thus_allowing the recxpxen*‘ to attain
command of a ship. « In NovemBer, 1963, two special courses
vere started as am experiment: ' ‘

BTN JIn Le Ravre, 15 First Class Engmeers,lchosen and paid
Hiobhe shitping sompsnien; wore ghven deck officer tratning
(theoretical and practical). The course was to last eight
months after which they were to go to Sea for five or six
months as deck officers with thelr companies and then spend’
a further seven months at school. - ’

& (i1) In Nantes, the reverse was done with 15 deck
officers (Capitaine au Long-Cours) w!w werg'txained‘ as. engi- ¥
neer officers. )

It should be noted that this social experiment produced

much violent reaction from shipowners, unions and even cer-
tain merchant marine officials. Much of this anxiety was
justified because-of:’ (1) the apparently confidential haturé
of the initiative and lack of explanations ‘and (2) the small
nunbex Of candidates chosen, the seledtion eriteria used,

and ‘the fear thése super-officers would. relegate those with

traditianal traming o secund-—place posi\:iuns. # w e Lt 4




The present author, in attempting to follow up the
progress of this experiment, has learned that economic forces
havé largely relegated it to the status of a truncated
schoiastic~exercise. sutePoient manpower was trained in the

ensuing years; with thé result that the “added expense was not

considered worthwhile. Furth , the economic

which has largély coincided with the worldwide. decreaSe in the
use of petrofpun products has, reduced the need for shipping,
especfally for tankers, to the point where even these.highly
skilled people have often found themselves redundant. From

about 1975 onwards, a number of Asian countries, most notably

Japan and Singa have “highly /‘ ships
utilizing unmanned engine rooms. These vessels ‘carrd only
two-engineers » a First ad a second.Class Engineer - o
comply with'the Merchant Shipping A_-c:j/ These ships have a
tbtal complement of 16 or 17 men compared with European ships

employing a crew of approximately thirty. .




CHAPTER 7

GERMANY

SECTION 1. /\ B
Historically, three soméwhat isola'ted influences have
p}.&yed an inportant part in shaping a distinctive German
Fuw‘)re and edugation aystem.
. The first influence is the xeugmus schism, a conse-
quenae of the-Reformation after which Protestant and cacholxc
states beqm to move in different dxrectxons creating tensmns
which hihdered a peadful development of a national education
system. )
Secondly, the individuality of German education is o
- to the emergence between 1250 and 1493 of a number of separate

Territorial States which elect the German emperor. The Golden

X Bull (1356) enunciated by the E'n\pexor Charles IV codl.fl.ed the >

-procedures of impexial elections that had aevelopedm&ung
the later middle ages.’d The absolute rulers of ‘these Princi-
palities realized that schools were an ideal instrument for
the enhancement of théir power and cultural p;esf_iqe. For

' this purpose compulsory education was introduced, first in
Saxe*Gotha (1642) and then ergssia (1717725 1n the process,
the Chuxch not only lost control of the school, but the school's
funccicn vas. ltered to ‘instill the SEHEaPER Of CBedleRSE)

efficiency and davotion to dnty. This philosophy, by gzadu-

ally peimeating the aducatmn systém, shaped the natiohal

59 8% g . v U
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personality, especially as it is :eﬂecced‘ix{ political and k

social attitudes. 3
Thirdly, the stress on educational theoty and the search

for better methods of instruction emanating from lsuch seven-

. teenth/ century thinkers as Francis Bacon, neﬂe Dea\cartes.

Wolfging Ratke and Comenius contributed to tis Lnﬁuuduahty.
These theoretical influences were carried fm{wara into the

eighteenth and nineteenth centuries by such e\pucauonai

&
o i i aa e

ploneers as ‘Basedow, Pestalozi, Qexbaxt and khnsman G- ’ P
Saitimarin id acied ase stropg unifying foxcé in 2 country. i
constantly svept by strong cowtercurrents. |
Eighteenth century Germin educational activities,
accelerated by the "Enlightemment" retained an element of
religious morality directed tovards sreating a "folk-culture".

Pae , |~
Hor'evgr, this movement was displaced by the “Gerqan Movement"
- |

towards the end of the century.because of its pre‘flominantly
utilitarian concerns. This latter trend:(BILDUNG} is thought
by some to be the German counterpart of the erncj Revolu—

26

tion. Whereas French tensions and asPi_r‘ations )ended toward
pclitical expression, ‘lhgse of Gexmany 1eanjed cowatkd intro- ’
spection. In the forefront of fhis thought were the poets
Goethe and Schiller, educators such ds Pestalozzi, Fichte ,af

Herbart, Baron Karl Wilkelm Von Humboldt (elder brother of

Aléxander ﬂumbom;icientin and explorer), J. P.[Richter, -~

Ernst Arndt, and mny others. Here, humanistic rather thal

utilitarian values prevailed. - L
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BILDUNG and its objective counterpart KULT\R eventually
bocame extr controversial until; by 1870, the “crisis of:
culture" flowered into a movement led by Nietzsche, Legarde
and Langbehn that criticized the very foundations of cudure
and revolutippfZed fhe entire-educational system. After 1900°
“another wave ‘of reform swept in. It started with the re-
x.nt:oducuon of arts and crafts into the uchonl cur'\m\.\la but,.
qradu}uy exfhnded to revitalize and reshapé tha enr,ire syatam.
An important aspect of this revitali:aticm was r.hg vyouth
movement” (around 1918), the VOLKSHOCHSCHULEN oF  pecple's”

g
P
ty based up 1 from ark and the”British ’

university extension programs, the educition of the malad-
justed, criminal, psychopathic and feeble-minded. While the
moral cataclysm of national socialismh corrupted and largely

destroyed the impetus of the movement; many of its fomet

527 .

trends were noticeable after 194
At this point, ome could very well probe the effect that

18th and 19th century German phno-op“n-rs have had upon the

_educatl.ol\al system and the parallel, if any, w‘it.h the'British

Phuoﬂhical udicals and Utilitarians of the sme era.

However, the above i on has b-en rovi 1 -in an

<

tnbueed to the present day German educational uym:em. Unda:

attempt to i.ndiT:ate just.a“few of the torcu f_hnt have' con—

Fredexick the Great, the’ Prussizm Codes of 1763 and 1765 re— .

quired children to attend sctpol £rom agdh 5 to 13 or 11

provided enforcement by taking a schopl censis and imposing

4 P “

/.
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During the nineteenth, century, schge®s offering different
curricula developed.but were organized as separate entities

and not. as part of. an educational ladder. However,-at J

~present‘ the concept of a unified secondary system appears to

be devéloping.

Aft.er completing the four required years at the GRUND—
SCHULE, or lower division OE the VOLKSSCHULE, ‘the greater
majority of studénts contlnue at the higher division or the

VOLKSSCHULOBERSTUFE. Others contxnue “their educatlon at l‘_he

qene:al secondary school called MADCHENLYZEUM and MITTELSCHDLE N

. REAISCHULE, whlle a smaller but much more kughly selectlve
group. enter the cuss).cal Gymmsmu.zg :
'x‘hxs sectiun would be incompléte without mention of the

Umvetsxty & Berlin founded in 1810 through the etforts of |

Stem to compensate for "the loss of the Universities of Halle .

"and’ Gottingen at Tilsit. ‘Under the vigorous leadershlp of
Wilhelm von Humbolt, all manner of subgects were mveshqated
and put under the glass of cn.tical analys;s. The university
fairly scintillated with scholars of the first rank - the
historian Leupold von Ranke, the philosophers Hegel and
schopenhauer, the’ chemist Justus: von Liebig and physﬁ.cist
Hemann von, Helmholtz, the psychologists Gustav Fechrier und
wuhelm Wundt and the mat:hematician Karl Friedrick Gauss, to
name hut a gew. 'l'ha univagsrlty pioneered in trainfhg " eg(perts

‘and researchers, rafher. thdn teachers. Small wonder that

R
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fines on all parents-of truant children.” Under a 1938 law,
| | basically still in effect, minimum compulsory. attendance is "’

requxred of zhxldren‘between the age§ of 6,and 18, of which

‘k Ly S ‘ar. least.8 years must be full time and .the ‘rest may be part
{

time. Mgre recently, lonqer period‘s gf‘ full-time-attendance

R - have become the rule. . e e e

. v . ;
)l g The, educational renaissance ‘in northern EBurope greatly

i‘nf;uenca"ﬂ ‘the nxganiza‘tion of the’ secondary. school system

= | «dnd its currmulum. +In Protestam: areas, Cathohc Latm 4 L

N g schnols were- transfomed into Lutheran vexnacular schools.;”

i élassical .school, (GYMNASION) vab ‘founded and dir,e.cr_ed for 45
+ *years by Johannes v:misi;qm\av, Strasbourg in 1537.. Tt sub-
“'sequent1ly’ becane me;‘}né’st Earions tlassical 'schdol in ali’

‘Euiope providing, a medel. fox hundreds’ that vere ‘sét up' Both
8 z in Germany and abroad» 'fhssa Gymnasia were f£inanced origin=y

. - ally fron'monies ofnfiaosted froiMnes monasteries Y J#*

'l‘he realistic movement cf the sixteenth and seventeenf.h
centuries gave rise fo the gu.scx-rum “the_ p:ncucn schpol . . ¥
" of the middle claases. wand offared more useful everyday krlowl~ )
edge than did the Gynmanmn. Bargn x'amrick mEachh Karl
{' Vom Und ‘Zun Stein, Fredexiqk the Great's leading minister,.
. | - ¥ Q " vas reinstat:ed as first mxnxster by Napolenn after the - . -
", Prussian. collapsg o! 19%6—1807. :'He' waé lnstrumental in
j e N ’ xeorgnnizmg and . rationalizing the untire civil adminiatxation ' b\

2 anluding both ‘the army. and :he educationul system. He ) \

- created the Depaxtwem; of Pubuc Inl iuction in 1808. v,
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universities the world to emulate Berlin

and its scholarship.®

A
- SECTION 2.

on June 30, 1879, Imperial Germany issued its first regu-

lations respedtiny the training and examination of engineering
officers for its Merchant Marine. A period of servicé as an
apprentice in an engineering works and of service at sea in
an engine room was specified:-by these Regulations which were
quite similar in substance to those of the British statutes
of the ‘period. AR amendment of 1891 stipulated e inclusion
of Mathematics, mechanics and physics into the examination .
syllabus. A revision dated January 7, 19091 made compulsory

a two-year, full-time course of study for the highest grade

of marine engineer (SCHIFFSINGENIEUR). Further changes during

1925 stipulated that all new entrahts to marine engineering
must-complete fall-time courses at technical  colleges operated
by the government. :The length of these courses vgried with
the level of the certificate. :

In the Federal Republic'of Germany, the provincial govern-
ments (sihce World War II) are responsible for education and_
job training, whereas the Federal Minister of Transpox‘t is
responsible . for all aspect\P of maritime transport 1ncludinq
certification of ship's officers. .'\

_ There were two career paths for sea-going engineers. The

- ‘lower level or artificer - SEEMASCHINISTEN - was restricted to

e




this examination consisted of one full year and covered the !
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vessels up to 2000 H.P. The higher level, both SGIFPSINGEN,-'

IEURE Class I and Class II, required graduation from

MITTELSCHULE (10 years formal Scmoli.ng) plus a three-year “

hip or from E (13 years of
formal schooling) plus a two-year apprenticeship. The highest,
gradé or Skhiffsingenieure I exanination required the posses- i
sion of the Schiffsingenieure PI Certificate plus two )

\additional years.of sea'service. The couse of trainin®for

following subjects: 4

Fundamax;ul Subjects:
Introduction in political science
Sh‘ippmq economics
English language N
Mathematics (differential and integralecalculus)
and advanced mechanics

T’Nz(wloqy . - = !

Basic design

Guid and i of 1
: ’ = '
Engineering Knowledge: .
Marine engines £, ] =
Boilers " L .

Reciprocabing engines . .
' Steam turbines

Auxiliaries in steam plant, condenser:

_._,'&L i
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Diesel engines, gas turbines

Propellers

Pw;mps. compressors, refrigeration plants, etc:

applied thermodynamics with experiments in laboratories
Modern neasuziy;g techniques ‘ ~

Modern technigue of control and automation

i) 1 ith an i on to
electronics

Naval architecture

Classificatiop Societies' rules, assurance problems, etc.

‘Generally, the course and the standard of examination are
similar to those of the syllabuses for the Pirst and Extra
First Class examinations of British Ministry of Transport
regulations for the examination of engineers in the Briti’sh

®Merchant Navy.3! . e
B At-thé time of writing, certain changes were conc'-p.lated:

(i) simplifjcation of the workshop®requirements

(ii) Raising of entrance qualifications to matriculation

¢ level (MITTLERE REIFE) because developments in %

. automation an/d electzonics‘nquixe greater funda-

me“ntal knowledge.
® (iii) An extension of the period of theoretical studies
. to three years which is the same as that required

of mechanical engineers.
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(iv) Changes in the marine engineering exdmination regu-~

lations to more closely parallel those 3f mechanical

engineering.

(v

Engineer status in marine engineering (SCBI!:PS—
AN

betriebstechnik) 2

In the discussion that followed the paper it was pointed -
out that about 60 percent of the instructors in the marine
A . :

“ engineering departments of the colleges were Diploma Ergineers

with special shipyard and sailing experience, whereas the

other 40 percent were: seagoing engineers with long practical
experience. "It was also the policy to obtain mathematics and

‘physics teachers with marine experience wherever possible.

Also, after three years of teaching experience, these instruc-
tors were nhuqed to take a special ax.:nu.natmn.
All colleges were well equipped with various laboratories

for practical experiments on electrical, electronics, thermo-

dynamics, 1s and instr and nuclear techniques.
Rbout 20 percent of the course time was spent in the labora-
toﬂes.” p . /

L.

et s

Graduates of a Government College will have Graduate
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- CHAPTER 8
) GREAT BRITAIN
SECTION 1.

The English education system is a complex of intangibles
of which the class structure, the Established Church, the
heavy populaeiun density (Dondon = 27 000 per. Square mile)
and a piece-meal eyolution all played an important role. The
Education Act of 1870 quided thmugh Pnzliamant by w. E. )
Forster established Board Schicols o H11 the gaps Left by
voluntary groups.''However, it was the Education Acts of, 1880
and 1891 that made free, compulsory school attendance for all
children between the ages of 5-and 10 years mandatory.

While the Merchant Shipping Acts and Regulations are

universally applicable throughout the British Isles, it is

” thought that an understanding of the origin and development

of technical education in England and Wales would provide the

&

most ) ive for 1 analysis of

the various. European systems - alreadydescribed.

-

introductory
The Industrial Revolution marks the most fundamental
transfomation of hunan life in the higtory of the world. For

a brisf period of history an entire world economy was butlt

around !xitain. Beginning with the textile induutty ci Lanc

— W
shire in the latter part of the eighteénth century, pzitun

was propelled from a largely agrarian economy into-an
EIEZEN .

AT i, & e At -
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industrial pioneer whose position of influence and power is
unparalleled by any state of its relativ‘e size before or
since. Social and.egonomic historians havi discussed‘ the
merits and demerits of being an: industrial pioneer at grest
length and with varying conclusions. Howevet, E. J. Hobsbawn
(Industry and Empire) argues that the relative decline of

p ; -
Britain during the twentieth century has been due to its early

- and prolonged lead as an industrial power which allowed an

drchaictechnology- and business structure to become too Firmly
embedded into the social consciousness to be easily abandoned.
Whereas later arrivals upon the. industiial scene such as
Germany and Switzerland were forced to critically examine
theiy social, political and industrial apparatus and with it
their educational structure and philosophy, Britain could’
‘'muddle’ along. When the competition became MG ERARIEELY
ghrce, she-could retreat into her less developed colonial

possessions to weather the economic, cycles mhezen; in'
laissez-faire capitalism.3? v

When.one considers the Industrial Revolution, one almost
automatically thinks of cdtton and the vast textile industr‘y »
that dﬂveloped in and around Manchester in close pxoxuluty to

the great colonxal and slave-trading ‘seaport of Liverpool.

‘This early stagd of industialization was able to utilize old

and relatively well-understood scientific knowledge and adapt

35

it to the factory system.>> The hand loom of the cottage

weaver was speeded up by: the 'flying-shuttle' developed in

)

“u
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the 1730's. However, it was Samuel Crompton's fusion of

Hargreave's 'Spinning-jemnny' (1760's) and Richard Arkwright's

'rollerframe' (1768) with a spindle carriage that became the -

‘spinning-m\xle‘ (1779). The early factories were built close

to streams, and the power was supplied to the looms by various

forms of water-wheel. However, as the industry developed and

the number of ¥actories i.'nc:easéd, it was the greatly improved
'steam engife that supplied the power :equirements. which éh’e’_
streams and rivers were no longer capable of providing in-
sufficient quantity. During this period too, innovations in
the doal and iron industries substantially increased their
output and efficiency, but it is important €0 realize that
none of these developments required anything more than the
most rudimentary scientific or engineering knowledge and
technical skills, and these were well within the capacity o
the practical mechanic of the eighteenth century.

Just as the first, or textile; phase of Btitish -
industrialization appeared to be reaching a climax, a new
phase requiring suhétautxal cap:.tal investments and consider-
ably more suenunc and engineering expertise was beginning
to, develop. This second phase which lasted from 1840 to 1895
coincided with the invention of the Bessemér converter (1855),

the Siemens open-hearth furnace (1868) and the Gilchrist-

|, Thomas basic-steel process (1879). The comparatively large

quantn::.es of relutively cheap Bessemer sce&‘halped supply -
the impetus for the construction of the railway network that

?

-
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was being built throughout the country.’’ With the ‘railway

came the electric telegraph and numerous other scientific

devel , which taken , made 'railvay' a sort of
synenym; for-ultrasmodersity: 0 much the sane manner st
‘atomic' came to be understood after World War IT.>®
When Queen Victoria opdped the Great Exhibition'at the
Crystal Palace May 1, 1851, it symbolized the High Noon of -
British Engineering, the pinnacle of thé previous eighty years ‘
. . of industrial life.. The spirit of optimism engendered by the
. o - ‘Exhibition was’ backed by-a. growing material prosperity and a
) levél of industrial production and foreigh—trade that set

~ England far a of ‘all other countries. Only a very few

exceptionally perceptive individuals saw through this national
euphoria with sufficient clarity to comprehend the inherent
weaknesses of the British educational system.? Compared with
“Germany, France, and”the United States of America, British
sdonnionl edugstion shoved ‘werions shorseostngs: “The Britisk
- . middle and upper classes rationalized thip problem as they aia - L
‘their economics, with the liberal philosophy of Adam Smid's )
Invisible Hand.*® The mark of ‘the philosophical radicals is
clearly stamped ypon the development of English technical ' i

education. : .. .

. The Rise of Technical Education
| . The term 'technical education' is used in Britain to

describe a considerable variety of educational paths ranging

oy T
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from the Secondary Technical Schools where hoys and girls
£rom between tuelve and fifteen are taught craft and trade
,vocational skills to the technological faculties or depart-
ments of univérsities where the highest level of research is
carried out. The beginnings of the technical education move-
ment -can be traced back to George Birkbeck (1776-1841) who

' established a Mechanics' Institute in London in 1823. The

following quotation from the Mechanics' Mag!

-November 15, 1823, is indicative of the enthusiasm with which-’

the enterprise was welcm)ed. :

The .large room of the Crown and Anchor Tavern, ome -
of the very largest in the Metropolis, was engaged
for the occasion, and at the tifie appointed for
taking the chair, it was completely.filled. It is
said to hold 2500 persons; certainly more than 2000 .
were present. We were glad to perceive that they
consisted chiefly of that class for whose good the
institution was intended, namely, WORKING MECHA‘NICS'
and they showed, by their conduct and demeanor, .
that they comprehended fully the serious magnitude
of the object for which they assembled, and came to
the’ consideration of it with minds warmed apparently

. to enthusiasf in its support; yet keenly intent on

~examining and scrutinizing well the means by which
they were.to b€ invited to realize the .promised good.
It was a meeting of men resolved both to 'think and -
act for themselves ...! The earnest, discriminating,
and orderly attention with which they listened to
the whole of the proceedings, exceeded anything we ‘
had ever befgre witnessed in so numerous an
assembly ... . -

The Institutes with their altruistic aim of assisting the
working class attain a measure of social emancipation werd in

fact given their initial impetus by successful and phikan~

thropically inclined middle class’ industrialists who perceived '-

their own interests as being bound to, and furthered by, a
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more knowledgeable workforce. The “first resolution proposed
at the very first meeting set forth the Institutes' functions:

to improve extemsively their (Mechanics) habits
and conditions, to advance the arts and sciences,
and to add largely to the gower, resources and
prosperity of the country.

The workers, especially those more discerning Lndxviduals,
when faced with-such a plethora of middle class arguments were
oritical of the Institute from the beginning.. One writer
pni.nted out, (Mechamcs Magazine - Dec. 1833). that ‘the chief
benefic.\ary Of the Tnstitute was the employer, ‘while another
writer argued that when a new invention is introduced, the
"men whose ‘Labour is superseded must inevitably experience

43 The same man also Suggested that

much IMMEDIATE DISTRESS

with at least partial ownership °
of the means of production, was needed in order that the
newly educated workers were not sacfificed to the forces of
GcsntEs11ed kg LEaiten.

From the' very beginning those Institutes founded in the

industrial cities of the provmces placed science and the

" dissemination of scientific knowledge at the centre of their*

concerns and'indeed, at the founding of the Livsrpool
Institute, it yas proposed tp-ban all books of party politics
or polemical religion.44 )
Inkster.argues that since ARG PEORORE R of the

individuals behind the forn\atlon and early scientific activi—

ties of many of these® pzovmcnl institutes wete'ptofessionals X

[P



“' ¥y ' 59

such as physicians, lawyers, ‘teachers and clergymen, these N

institutes represented a method whereby this non-industrial
class could affiliate with the more dominant industrial class.
He suggests that these Institutes fulfilled the function of
integrating soctally definable subgroups into the national
society. He .fa:r:her suggests thaty the rapid demise of these
Institutes after 1850 developed because alternative organiza-
‘tions took over the social functions previously pérfermed by
the Mechanics' Institutes.®3’

Another aspect of Technical Education was the Victorian
Art Schools. The Schools of Art, starting with the establish-
ment of the Gové:nmnt School of Design at Somerset Housg in
1837, inaugurated an important period of initial experience
for the encouragement of industrial design intended to help
remedy the alleged artistic and other inferiorities.of British
goods. The Great Exhibition of 1851 had demonstrated”flaws
in Britain's industrial expertise in comparison witl® that of
her rivals, a state of affairs generally attributed to the
Buperior ‘system of technical education of the Continent.“ E
In 1852 the Board of Trade proposed:the setting up of a .  °
Depaztment of Practical Art which, by 1853, became the Depart-
ment of Science th Art with the expressed intentidn of *
'supplying scientific and artistic 1nstructi¢m to the indus-

trial classes.'*?

During. tha 18508 and 18605;, a considerable
number of these Art Schools wers established in different’ -

regions of the country and these, together with the schools

4
k!
i
1
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?science which daveloped simmltancously, may be.cohsidered
. as a sort of connecting link between the technical institgtes
. Of the 1890s and the relatively undisciplined Mechanich'
Institutes of the 1820s. The prospectus of che’warxi};qtoix'
School of Art: (near Iiverpool) described ‘the tec;ni.c/al £
tion as 'not primarily intended to |\:|&ke artists .. iaut is of
i .a technicél*‘k‘ilnd aiming at providing industry with well '
R  ‘qualified designers, . engravers and the uke.'“ &

The early stages’ OF British technical education Euitezed

i : from two major defects:

AN
f1) - The certral philosophy was aimed at:providing’ the
i ) scientific education undézly).ngvthe arts ‘and crafts.
: ~~__.) Hovever, instead of anempnng to produce a technical

: RN elite for research and mahagement:and thus fafe the

! . . status of this form of education, it Aimed at the -
commercial class‘es'an‘d at skilled and unskilled workers,

~ - o 1111terabe or barely capable of

comprehending the instrubtional mater;al even at the
J\ low level at which it was presented.  While advanced
technologigal studies' were beginning to. be intedrated
Anto the programs Gf the emerging universitids, little
support was forthconing, hefice courses in applied

b -, science tended o darry the stifma of 'Sedond Class’
s . :

studies: :
e . (2):. Technical educatlon was hedevillad by the .vanxng i

'ulass' cm!lplex which persisted vell into the twenticth
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century. ' There were numerous complaints qs students
unable to concentrate after long hours in a factory:

The 'drop-out' rate was extre!neiy high, and those
* students successﬁully conpleting such a program of ’ ’\

-

’

. Patis, P¥ofessor Leon Levi, w!s certam ‘that 'fcreiqn coum:ries

,raport to the Quaen, July 2, 1867, the Comml.ssion recommended

# \
: {:aqae, Genpany, and swit:shand ..,"“ Another direct result G

- studies must be ccmended for sheer tenacity, petser—

) verance\, deternination apd physical stamu\a.so_
p L b
x, V N
If .the Great Exhxbxt:onvﬁ 1 “had been the Hi.gh Noon ,
>
of Brxtxsh Industr: )1 pmgran’ th&raris Exh;bltion of ‘867

was. the lata aftezncon and proved of put:. ular importance in
that 1: fncused ‘attention upon _the difficulties and defxclen-— ) H
, cies iacing British technu:al educatxon. One, visn:o:}o % )
’ vere n\;tlnq great: pxngrass and® e.hé,r. ‘the inventions thit had
made England famous wexe by’ now the commoq property- of\all.
Another d,xseinquxshed visitor was Lyon Playfair who'was €6 s
dtscu:begl by his obaervationa thqm he described Kis concerns
in a letter to Lord Tau:ntnn‘, Chairman of the school's 1nquiry

Commission, which wnssubsequently published in’ The

es. of

‘May 2‘9 1867. . He concl ded his 1etbel? Y suggesting that. the

c&vemmanr, should hold ,h pobiic inquiry into Sechsilodl rediess 3

tlon. These aﬁeqatiqns were considered so ‘serious that in a

‘the ‘setting up.of a apecial inquiry '... into the~ state and.

dffects of technical education abread, and puuculatly in:
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+of Playfair's letter vas that very detaildd information con-

cerning the various systems of education of a number of foreign

‘:0“1“'.!155 was collected via dlp].omatic dxspatches requested by
the Foreign OFfice. 'These reports indicated conclusively the
"attention agd Goncern being, given to technical education, and
- indeed to ali levels of ?ducTémn, by Britain's fndustrial

competitors.

. ; Anuther emhinent victonan, Bernard' Sa.muelson, dfter an
n on-the-spot appnisal Gf ‘British and foreign mmscriu con™

st - cerns. and educatinnal instltutxuns voxced 'his ‘concern with the .

‘ lack of scientific knﬂw!edge Shmm by British industrial

mahagers aba warkezs wmch ! extronaly y ¢

.

with the’ '.. . superior technical knwledqe of -the ~d1rectars

of vorks evex-ywhere ang by the comparatively, advanced elemen-

tary 1nstr\lcucn of
V52

the workers in some- departmencs of

N
5 1nduhtty

. “i.,
During the las«t“qt\arter of tha nifetéenth centu:y, ‘the

clamr_,vx for impxovementsuto the system. cf general education and‘
particularly of téchnical educatim} ini-.ensuied. A particu-
. la¥ly, Bcaching eriticisn of British educacion was delivered s
i L by the Yorkshire industrlalist, swire Smith, during: the ™ ;
E i.nav’gux‘al address at-Dundee 'l‘sehnxcal Institute,October, 1888.

§ o The wealthy nanufactirar ... sendd his .son to a: .
k . classical school to fedin Latin and.Greek as a pré-

Bespn 41" ol tion for cloth ng, calico printing,
bl o engineen or ‘coal'mining ... Jie enters his \

’ e
i father's tory dt 20 or 24, absolutely untrained .. - 3
g 1n the ‘chief :equiremen}:‘ of the business he is o




f
called upon to direct..., Is it fair ... that he
should have beén taught nothing of chemistry, or
of practical mecham.cs, steam, electricity, the
methods of commerce, or even of modern languages.33

The immediate result of all this furor was: (1) The *

Royal Commission o‘n Scientific i and the

of ;cience - 1875, chaired by the brilliant scholar, William "
of Cavendish, Lord Devonshire. This report was basically con-
cerned with higher education but also copsidered the teaching
‘of science in the elementary schocl; urging that gteute.r’

attention be paid to the subject. (2) The Royal Commission

on Technical Instruction, 1882 4, chaired by Bernard smusluan,

who besides having made his own acuay ‘of

technical education, had been a n&nbsz of the Devonshire®
cnmusxen. Thg Terms of Refezenoe of the Ccmxssion were:

'l'o inq\liro into the instruction of the industrial
classes of certain foreign countries in technical - *
and other subjects for the purpose of camparison
with that of the corresponding classes in this
country; and- into the i of such i i

. on ng and Qther es at home #hd
akoad.“ .

This report .detailed the deficiencies and shortcomings touched

upon earlier and came. up with three specific recommpndations
dealing with secondary and tachnical schools:
(a) that Steps be taken to accelerate the appnca-

tion of ancient endowments, urder amen: .
schemes, to secondary and te¢hnical i.nuructiun. "
2 s

“

(b) that provision be.made by. the h.:uy-camia’-
sioners for the establishment;|in suitable

localit: » of schools .or depaxtments of

schools, in vhiull (:h.e study of |natural science,
drawing s and modern 1 shall’ \
,uk. m?xaca of Greak and Latin.

. 3 8

o
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~ .
(c) that local authorities be empowered, if they
think fit, to establish, maintain, and con-
= tribute to the establishment and maintenance
of secondary and technical (incggding agri-
cultural) schools ‘and colleges.
'The Local Government Act of 1888 which set up the
County and County Borough Councils was followed in
1889 by the Technical Instruction Act which
authorized the new authorities to spend up to the
product of a penny rate on technical and manual
instruction. This in turn was followed by the
Whisky Money grants from 1890, which diverted more
funds to the counties and county boroughs, to_be
spent on technical and scientific education.'56
Subsequent to the development of the Mechanics'” Institutes
. [ g
and the Arts Schools, two outstanding examples of private
,{ S
initiative have‘left an indelible impression upon British
technical education. These are the City and Guilds of London
Institute and the Whitworth Scholarships.
Joseph Whitworth (1803-1887) Perved a mechanical appren-
-ticeship and later was employed at the Works of fienry Maudslay,
the originator of the screw cutting lathe. He eventually
established hipself -as a machine tool manufactirer at Man-
—
chester which became famous for the quality and accuracy of
his producis. He discavered the methpd of, making a plane
surface truly flagNdevelopéd a standardized guaging system m:
and also a measuring de‘}ice of great accuracy. However, he
is best remembered for the system of uniform serqu threads
that bears his name. In March, 1868, he wrote the :Department
'e‘f salqm:e and Art offering to ‘endow thirty scholarships each :
worth E100 p‘er annum over a three-year period; and when this 2

was acc‘epmd, he followed it Jup _wich a £uztha:'aixty pre- ~

# .

o Co
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+ Lininary exhibitions vorth % 25 per annum,. Thes( scholarships
and exhibitions were intended for the further education of +
young men "in the thoery and practice of mechanics and,its
cognate sciéences, with a view to the promotion of engineering
and mechanical industry {n this country."57 ' A number of these

former Whitworth Scholars distinguished themselves in various

branches of engineering and in their turn left their mark .
<

upon those coming afterwards. :

Whitworth was tafing on singlehanded the task that should
have been unciertaken by government, namely, the provision o:
a national scholarship scheme.>® . :

The City and Guilds of London Instituts-is peérhaps best
known for the technical examination system which béars this
name. During the 1870's, the fdeling was developing that the
considerable funds of the ancient guilds, originally ir‘xtended
for the instruction of the apprentice in his craft, could be
(more effectively employed to p:clr‘lota improvements in technical
ed\.lcatim"x. On July 21, 1873, the Prince of Wales conferred
with the City of London Livery Companies upon the most effec-
tive method of accomplishing r.n_if objective with the result
that J. F. D. Donnelly, an Inséectot of the Department of
Science and Arts, advised the Lord Hayorj that the best help

would be to endow scholarships and bursaries-and assist in
HoRidzh

- e
the establishment of heering ghairs. and Labor es. At

a meeting of the Gity .of London Livery Companies at the * -

-\ Mansion House in 1876, it was rés‘olved:‘

%
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with the Prince of Wales’as President.
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v .

that it is desirable that the attenuon of the Livery >

C es be directed to the promotion of education i ‘
not ohly in the Metropolis but throughout the country,

and especially to technical education, with the view
of educating young artisans and others ,in the scienti-
fic and artistic branches of their trades.

The'City and Guilds of London Institute for the Advancement of

Technical Education was formally inaugurated November 11, 1878, $°

N Starting with a budget of 514 000 in 1878, the Institute

embarked upon three major projects: -the creation of a 'Central |

Institution’ at South Kensington which should aspire to be '
fomething like the stitus of the German Technische Hockschule,
the first of its kind.in England for higher technological
education; the buildingBf a model trades schiool at Finsbury:

, and the taking over and developing of the scheme of popular

-
" technical examinations launched in 1873 by the Society of Arts. -

* Imperial College of Science and Technolngy, the nearest approach,

At the Cowper §

All three projects were carried through, each becoming influ- &
ential in its own uy. The(&uual Institution eventually

Wllbxned with th. k)ynl College of Scienca to become the

apart from the Manchester College of Technology, to the ideal,

0 Finsbury College grew out of a B L)

of a l:ecﬁlﬂcnl univexllty.§
scheme to- build g the trade classes established by Dr. Wornell

t;;t Schools intb one of two met:cgg}itan Trade
Schools, 'to serve as models for others.'®! The cornerstone of
the College was laid in 1aa1f‘and.:hg‘ building completed in 1883.

It is with.the third project, the technological examinations
< \ "

% [
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inherited from the Society of Arts in 1879, that projects sthe

image of ‘the City and Guilds Institute known today.

Synonymous with the City and Guilds of London Institute

, is the-name of Sir Philip Magmus whose dominant, perspicacifus’™
+'and able leadership was the chief motivation behind the develop-
“ ment of the City and Guilds examination system to the pre-
eminent\position it ultimately reached. External examinations
-are an enduring and wnique feature of the English edycation
.. system. These became popular inj the msos and 1860s as a’cheap
method of stimulating interest in secondary and scientific
F education. ’r_ne South Kensington Science and /Arts Department
had used the 'payment-on-results'.scheme for pogmarizing

science ingtruction on an enormous scaleé without the cormitment

: of vast expenditu:es for school buildings or teacher training.
’ As J. F. D. Donnelly put it:; 'If @ teacher produces nothing he‘
: gets no pay, and very sdon gives up the attempt to teach.'52 .
While not an original thinker, Nagnus wis an extremely B
capable administrator ang,soon after his appointment .as.Organiz-
ing Director and Secretary in March, 1880, he realized that’ the
examination service would be sacrifived first if Aec;nomips were
‘required to be made. -HenCe, he systemati“cauy set’ about
entrenching the system so that there could never be 'gny doubt
about sither the results or the wtility of the exanination
“ system, Magnus had-served on s Samuelaon Commission and was
% well informed on educational matters, in pa:ticulax the ’
“desirability and the difficulty of .obtaining the services »of‘. R

. . N W . RN i
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"ence. -Magnus offers this explanation:

/ 68
~
good and competent examiners. While the Science‘and Arts
Department relied upon the ProZessors of ‘the Royal Institution,
/ ” .

the University Colleges of London and'its owp Schools of
Science to set and mark examinations, the cwgy and Guilds
Institute was often forced to rely upon competent tradesmen

with little academic background and often no teaching experi-

The difficulty of obtaining competent Examiners who
are themselves acuvely em;aged in the trade, and
who possess a of the principl

and. theory of a subject, tends to.increase rather
~than'diminish with the progress of Technical Educa-—
tion. 'This:is due to the fact that technical .
knowledge is' advanced not only in the workshop and
factory, but also in the schools, and it becomes
necessary therefore, in order to secure the proper
combination of theory:and practice in the question

' papers, to associate-in-many'instances. the practical
manufacturer or craftsman with an experience
teacher or co-examiner.

" While Dunnelly appeared co ent to let.the payment system weed
out puor teachers, Magnus Ansisted upon strict tegxstratlon
“and control ‘as his report Lnfhcates-'

. uotmthstandmg the care exercised byl fhe Institute .
in, registration of teachers, it will have been seen
from.the reports of examiners, that in many subjects ,
the standard of instruction is still at ‘alow level;
and the want is generally felt of competent teachers,
familiar withathe practice of the trade, who have
.recéived an adequate training in the methods of -

. instruction and in.the pr)ncxples and application of
science.

The Register cf Teachers maintained hy the Institute was incom-'

parably better than the system of teacher control uséd by ‘the

Science and Arts Department, and was normally based upon the

' possession of the Full 'Technological Certificate. for the trade
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issued by the Institute. Although Magnus.gever succeeded’ in

developing a s 1 scheme of technical teacher training

he did create an examination for the t g of Woodwork
teachers in 1892 and this was later extendéd to other subjects
thus foreshadowing the Institute's present Technical Teacher's.
Cektificate Scheme.S>
N Largely because of the public funds made available under

the Technical Instruction Act of 1889, the succeedxng decade

withessed a dramatic increase in the provision for technical
edcation. By this,time, hovever; mich of the work in most of
the important 1nst::|.tutions was qoverned by ‘the various sfla-:

,buses cf the City and ‘Guilds Insticm;e. When Magnus ¢

‘4t the age of 73, in his letter of resignation he-comments up

the §chievements of the Institute in b\lildjr{g ‘an éducationﬁl
" fabric'which, fiom very small beginnings, has grown and Spread
to all parts"of the Kingdom and to the, dominions overseas.’SS

v C
Twentieth Century Deve :

‘The twentieth century witnessed State ‘involvement with :

every aspect of education. Stax‘ting Hlth( the chsolldat:Lon

/ and control over the system ‘provided by the 1902 Education Act,

: steady progtesa was maintained for the' next thirty or forty
years. ' The 1939—45 War placed enormous demands ori facxuties
ffor. providinq different types of tecmlical training or the °

Afmed’ Forcas and for’ industrial worker Day-release of

apprenfices bec;ame much more ‘genéral than heretofore. = This

* trend contin)led into’ the post-war period with ‘the retraining
f ° : e
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“as follows: i
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4 B
of ex-service meh and also the population generally. It

necessitated a very large expansion and building program and
also the range and importance of the work undertaken was con-
‘siderably modified. These developments and the attendent
discussions lead to the 'Report of the Special Committee on
Higher Teahnological Educiltion appointed by the Minister of

EBducation' (The Percy Report - 1945) with terms of reference.
§ o O reeremre

Having regard to thereqqﬁ:emencs of industry, o - *
consider the needs of higher technical education in

England and Wales.and the respective contrfibutions"

to be made thereto by the Universities and Techni-

cal -Collegés; and to make recommendations, among

other things, as to the means for maintaining

appropriate collaboration between Universities and

Technical Colleges in this field.

Both this Comittee and the Barlow Committee (1946). on
Scientifxc Manpower. found evx_ﬂTnce of sericus shortcomings in
both the quantity.and quality of the' training of technologists.
The Percy Cogmittee recommended a limitéd number of carefully
selected technical cflleges as 'Colleges of Technology' which

9 N
would be allowed to build up full-time courses gf degree °
standard. THis report, together with the Barlow report, helped
create a climate of opinion more favourable to the Sciences
rather. than & precccupation with the Arts in fhe grammar
school curriculum. There was a considerabie controversy ovér
the nature and name of the award or qualification ta be
bestowed by the selected colleges. While some members favored

calling it a degree, others, depending upon their interests, '
: 7 ]




n
insisted upon other rames,’.and action on the main recommenda-
tion was considerably delayed. g %

An avareness of the advances of Russian technoloqy,
exemplified by the Sputnik experiment of ootober. 1957, L
brought home the unuuﬂfactory pm;xess of scientific and
technological gdm:atxon in B!lta.‘l.n and also spurred. other
nations, notably the United States of Amerita, towards a-much
greater expenditure of resources and effort in this direction.
The result was the White Paper on Technical Education - 1956 -
_which 'sought to increase full-time study by the extension
of “sandwich coursés and,. in particular by ‘the creation of-a
new category of colldge, the Colleges of Advanced Technology,
in which the major part of the advanced wérk would be con-—
centrated. i Eagy
The change in emphasis is illustrated in the following:
‘Technical education must not be too narrowly
vocational or too confined to one trade or ski‘ll.
Swift change is the characteristic of our age, so
that a main purpose of the technical education of
the -future must be to teach boys and girls to be
adaptable. Vérsatility.has been the aim of a
classical education; technical studies should
lead™ to tl similar versatility .afd should, there-
fore, bé firmly grounded on the fundamentals of
mathematics and ‘science.
Dux‘ing 1961 the 'ReEx‘t of ‘the Central’ Advisbg Co\mcil
for !ducation gwuesg on Technical” Education in wules pu: 4
fcrth speciﬂu ptopouls for the reform of the apbrentmuahip
system. A feature of the scheme was a network of Appxentice
Training Cent:es, which an apprentice would enter for a three-

yenz period of fuu time trauung. Since the proposal would
¥ . ' T - .
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. only be practical if adopted ‘throughout Britain, it was'shelved |
4 but reappeared in the White Paper on Industrial Training - 1962.

The Industrial Training Act —,1963 carried out thgse proposals

in a modified form, i.e. full-time, first~year courses for -

apprentices under the supervision of industrial training
' boards.”® LA : ’
The Industrial Training Act - 1963 em{:owered the Minister
of Lebour ta set up Boards to be responsiBle for all gépeecs
of training for individual iddust{rie:s. Tl'ie range' of ft'mctions ;

of these Boards might be: (N . %

(1) EstablisKing policy ‘for J:ra:Lmng in the mdustxy. .
including such questions as admission to training - o
(apprenticeship or otherwise) length of training, -

. registration of trainees, and a provision for — -

appropxiate attendancé at colleges of further -
. education. . .

' (2) Establishing standards’of traimng and’ syllabuses, -
: ,. . for different occupations in the industry, taking
" ‘into account the associated technical.education

e ‘-‘

required.
. (3) E:o‘éxding advice and assiscance about traxmng to
firms in the industry. “ . ra

(4) Devising tests to'be taken by sppreitices and
other tryinees on completion of training and, if .
necessary, at intemediate stages~~ for _example, i
at ‘the end of the first year. 5

) Establishing qualifications and tests for B
instructors. i 2 :

-Lge) Estabhsmnq and running' traxning courses Sn

: ts own<\§a1ning centre: .
\a (7) Paying grants to ﬂms to re.xmhu:se them all
or. part of the costs incurrgd. in the provision
of appmved training. i
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(8) Paying allowances  to trainees not taken on by b i

' firps while being trained in public,or the o < /\
Board's own, centres.

(9) Collecting inoney from establishments in the

.. industry’ by means of a levy.

120) Borrowing. :w R V4

. A levy on fims in thg industry is an ‘essentigl part .
- of the.proposals .:..7t . .

This part would not be cnmplete without, some mentidn gf
‘the various qualificatmns nised to deslgnate the different - T

4 categoues cf technmal education in’ Great Brlta;n.

. . i
s The o:e_i % Nabional Cedeiticats (ONC) 15 'a quali -3,
L Z fication sentially obtained by part-time study: Fa
. » : . extending over ;three years for-a student leaving, ’
Yite ED . "school at fifteen or two years if the student has. '
€« . obtained appropriate quahf;canons 1in the Geéneral’

Certificate -of Education while at’.sghool. * Very .

‘approximately, the ONC is of the standard of L
. advanced or- schola:ship I%Vel cf the General . - ¥ e

H s - Cex:txfxcate ‘of Education. N

L. v A The Higher:National cernficate (x-mc) is the second.

v : . step along this-path.” /This is again obtained by. . :

» . . part-time, study for twio years after obtaining an - % g 4

z . This standard may 'be considered as slightly - "% :

less- thah that for an English Unni7§s1ty pass, . % L
degxee in a very restricted. field =

\ - -+ For each of the above quanncau.ons, the individual
\Lnstit\itlcn preparep its own synapus and exammatmns which

¥y ‘are iuseed by special Join Comm.tbees "of "the Hlnutry of

zducat:.on and .als' the appxop te pzofessumal :.r(stitutlon

such .as. )‘-he Institution of Mechanical Engineers, Instxtutxon .

" of Manns Ehgineen, 'ma Royal Instxtution of Nuv/’L Archi-

is! roceu en!ureu a deqree of \mifom\ity in

{ B tects, etc.
|

e -7 the level'or depth’ of the studies while ‘atthe same. time
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providing a measure of freedoﬂn to’ allﬂw for local. condl.t).ons.

The Council of‘Enq;neezing Ipstitunons was founded in”
; ¢

1962 and given a Rayal Charter in 1965.  This w the

official registration bogy for all higher 9r pmfessional
= qual:.f).catxons 1} the technical area. An 1nd.1v1dual\re\;15tere§
S ouncil is autherized to use the style:and-title’of ]
[Fhartered Engineer (C. Eng.)- ; S S

(Robbins. Report) § that ! taking ) T )

" courses in Regional and Area'Collegés should;have the same:

The Report Of, the Commxttee on Higher Educacmn (1953) et ‘i
dpportunities for? degrees as ti'xose in-a Universl.ty o a Collede §
of Advanged Technology. | The report furthe: recommended the =/
' orsationbea Councn ‘Gt ‘National Academic nwaxds to perfom §
the functxan p:eviaus].y < rr\ed out by the Natmnal be\mcu- ¢ 5
for Te(:hnolqucal Awards ,7 The new €ouncil would award degreds_ -
& zather than Diploma i‘ﬁ\hnology of Membeiship of the College’

R 3
of “Techinologists introdiodd during 1959.  This’ dxplo\_l;a was . . \

consxdered the ‘eqivalent™of an Honours B’achelor's' Dégree .. .
‘Whereas Hemb shxp 4n’ the Collegé of Technologuts, iy, A4

aquivalent of a Bh. D.,deqree\” O : R

. The Rohbms Cq?mittea £drther, reconmnded the develnpment s 4

x .
of five Special Institutions for Scxenhfic and, Technolchcal ’ K

Education ‘and' Research, comparable | in size,

tandinq and in
nﬂ’anced resea.tch co the gxeat technologwal Inscitu:mns of "
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i Tt shéuld bé noted that the education system of Scotland

“developed karlier and evolved a1c.'ng ‘somewhat different lines

than that of Enyland and wales. However, a degree of recipro-.

ty has develcpeq over the years and Certlﬂcutes, pa:ucu-
larly at advanced levsls, are mitually recogmzed 1n both
countneﬁ. . § * o i o
In the case of Marine Engmeer foicers, the British

“Shipping- (

1t) Act of J.__asz réqukee agl

. foreign-going sritisn Ships with engines ovér 160 nominal

horse power’ co cazry two ce:txfxed anginee:s——one Fust and

" the other !“i!‘st or Second Class. Home—trade cargo ships were
exempt £rom thia xequxrelnent but Home-trade passenger 8!
‘were requited to _have one engineet holding at least a Second

Tass Certificate of Cempepam:y."6 These requirements were.

-takan unaltered i{to the Consolxdateﬂ Merchax:t Shipping Act
of 1974 and remained largely unaltered until the 1970's. The
-Act dia not presctibe any ‘standards that must be ‘adhered to
but gsve the Ministet of Transport very wide _powers to regu-

“late the _conduct of the exammcmps and the qualiﬂcaﬂons -

of candidates. 5

The' p:esent requirement is for not less than four _(4)

E yeai;u service as an anginae:;ng apprgntice or journeyman in‘

‘ | el
a workshop suitable for t.ha training of a marine engineer in

" the manufacture or maintenarice of suitable heavy r.n.uchine:y. 2

.




T4 aadition to this apprenticeship, a candidate requiresito - °
serve a ‘further twenty-one (21) ‘months at ‘sea as &n mhcertified: -
watchikeeping engineer before-he may attempt the second. Class

Examination. Afta( obtaining the Second Class Cerr_xflcate, .

another twenty—one (21) ma(chs of sea service as sen.’t‘

r engi-
L

neet in,charge of a watch m a forexgn-gmng vessel 1s required i

before-attempting the First Class Exallunat}on. : Thus{\a minimum, |
of mnet.y (90) mont’hs' service is _reguired, for a First blass :

7 Enginfer who still x:emams restricted to cperate in ai.t.her a
steam ship .or a motor ship. If r\e engineer wishes to be \
quanﬂed for both types of prime: movers, then an\ddxtional
six (6) months is required ‘in a motor ship or nine (9) . months

in aienm ship&efo e attemptmg the First Class Combined

ti

cate of c0mpetency. % _! 3 re

! Cert ’
" During 1952 the British H.uustry of Transport approved a i
l’lEH uoncept DWn as the Alternative ’l‘rainihg Scheme HS another o

option to th{ ttpdxtmnal appxentmeship traxnlnq. In thi.s, -

program a four and: one-half (4.5) year peziod of theo:etxcai
and practical training ashore and afloat takes the place. of
\J the’ traditional feut-yeat app:en:iceship. An_individual having
an Engineenng Degr would xequx;,e only two (2). years of
pructica}. workahop experience but must still complece the same
. nmnunt of sea service as other cnndidates. spch a.person,

however, is qeneraliy exunpt\ from the" theorgt!,‘cal subjects of

arrangements respecting eguivalency of certificates ai;uixilt

‘the examinations on a subject-by-subject basis. -Reciprpcal :

E




For Canada, this dates from January 1, 1387 i

P Syllabi. for the Second, First and Extra First Class

Examinations are as follows: ¢
p " .

- Second ‘Class -~ * i T ’

Mathematics

. Applied Mechanics . }

. Heat and Heat Engines =
i B Michanicat Draying ; e
Ll . Electrotechgology Fo e i
‘ Elenentary Naval. Architecture A
Engi‘n‘yeering Kx‘xwledqe (} papegs)

(i) General Knowledge & s g

(; 1ii)‘mtor Engineering

First Class. . L ) ‘ "

; Applied Meehanica
Heuc and Heat Bngines RE ,.
* Electrotechnology .“ ‘.'
Ele;lentnxy Naval A:éhtuccu:e
% Enginaerinq Rnowledgs (3 papaxs) ! y ’ . S
/7 d). General Knowledge v
(i4) stem Engineering IR gee g

(1“5 Mntor Enqinearing T

(11) Steam Engineering ; Ve, N

C " betwaen ‘the United Kingdom and certain Commonvealth’ countries.




' . . Cos .

The material for First Class is of greater d¢pth and com-

\ plexityfhan that of the Second Class. - . -
A

(. o ‘Extra First Class Examination

This ‘Certificate is intended for officers who wish. to N
¥ Squalificationu and is the highest grade
:granted by tﬂe Mini

" prove. their super

Y. Alchouqh not.'a reguirement for sea-
i o b ?olng engineers, 4t is a necsssary qualexcatxon for certain
governmental and professional appointments. It gives the
engineer the.status of Chartered Engineer.
: The syllabus Em\: Extra First Class z‘xa.minaéioxz is s
¥ v followa~ ) .
+ - mheory of M{ch;nes ana’ Mechanics Of Fluids o
Strength and Properties of Materfals
J Applied Thermodynamics )

Marine Heat Engines 4 ¥

' . .. Engl’ish .Easay e
[ Engingering Drawing and Design i
i . .. . Electrdtechnology i . L i
. Naval Architectyre |
5, . Ex;gineerinq l(m%wladqe 3 5 ¥ o ' "
i— . ' 5 % E E '
» . At a more ldvanced level the Univezsity of St¥athclydel in i
. Glasgow offers a fo:.J 1) yenz-deqree cﬂe in Naval Archi- l
i \. tecture and shiphuil\ding and also post-graduate degneu in .
k o . . Marine h \uh Ship { JJ Technology. &l L
IA : ey . O _ . !
s A - w j
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The University of Newcastle upon Tyne also offers a range

of studies and résearch ac:xvir,ies in Marine Engineering,

‘ & Naval Architecture and Dcean Engineering.

formation Emm the 1579-—30 Prospectus indicates the thrust

and

\_..wlne transport studies.

‘ Mavine Engirigi ing

axruna;xon structure Of these programd. 'y
~ . g N

e Department of,Marine Engineerind offers the only
degree courge in, the country specifically designed
for the needs of the young engineer who will.be
concerned with problems of mechanical engineering
peculiar to the marine environment and especially
to ships. Well-equipped laboratories and comput-
ing facilities have been developed eggecxany for
such work.

Undergraduate study in the Department of Naval/
Brchitecture ‘and Shipbuilding is directed\toyards
the design, production and operation of shigs and
other ocean vehitles and structures. Foupdation
studies in engineering science and matl i
lead to a variety of marine-orientated topics,
which provide ‘the basis for some optional speci-
alibations in the final year such as shipbuilding
technology, the art and sc¢ience.of design, or

The department has ,
good- experimental facilities, including a model- !
testing tank and one of the largest propeller
test tunnels in’the country,

Closely related to these two departments is the

Ocean Engineering group. Its work is at present
mainly research, with particular emphasis'on ,
~-bed technology; but members also contribute

to the teaching of offshore engineering v

and levels.

'.

Enu:sas in Marine Engineering are t‘hx‘ee-—yalr courses
leading to the.Honours degree or the#General degtee
or the Ordinary daqraa.

\

The followirg in-

s

e

—
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Final Exanination Parts I and II.for the Honours,
General and Ordinary Deq:ees -
. Part T
(a] Electrical Engtneetan 1(S) (1 paper--NS o oo
(b) Engineering Mathematics IA (examined by .
- in-course assessment) 5
" (c)| Fluid Dynamics I (1 paper--Ns 271) -
(d)'Machine Dynamicg I (1 paper--NS 314)
(e) Marine Engineering I, (examined by in-course
assessment)
*.  .(f)-Science of Materials (1-paper--NS 14M)
-(g) ‘Strength of Materials.I (1 paper--N§.261)
< (h) Themod*namics I (1 paper--NS 272)

A bt A

(3) Course Work I (including Manufacturing
o Technology and Machine Design I) i
& Part II is, ]
¢ ol
o X ! (a) Electrical Engineering II(S) (1 paper--NS 31)
i . (b) i ing cs IB (1 pap 405)
¥ 9 N (c) Either Engineering Mathematics II (1 paper--
: - NS 485), or Metallurgy EII (1 paper--NS, 121)

(d) Flujid Mechanics and.Thermodynamics IT
(1 paper--NS' 83)
(e) Machine Dynamics and: Stxength of Materials II ,
(1 paper--NS 84)
¥ (£) Marine Englneermg II (1 paper--NS 91) v S
: [ ~(g) Naval Architecture EI (1 paper--NS 318) s
i i 3 (h) Course Work II (including Machine Design II)

Lo " . Final Examination Part IIf for the Honours Degree

g (a) Marine Engineering III (1 paper--§s 93) .
(b) ‘Mechanical Engineering Science (examined by
4 in-course assessment) > )

] “. .| (&) Naval Architecture EII (1 paper--Ns 139) . 3
(ay Course Work'

! . . . (e),(£),(g) and (h) Four subjects chosen from the
i ollowing (1) to (x)- with the approval of the
. Head of, Departme

nt;
(1) Applied Blectxonics (1 paper--NS 13;5)
¥ (ii) Automatic Control (1 paper--NS 324)
U " (i11)~Engineering Economics (1 paper--NS 100)
H— Cw (iv) Enginee:ing Mathematics III (1 paper==

i 486)
i Lo & W Intarnul Conbustion Engines (1 paper--
! 80)

R Marine Transport and Dperution SR
(1 paper--NS 243) E




{e
i

(vii) Metallurgy EITI (1 paper-=NS 316)
(viii) Thermal.Power Systems (1 paper--NS 92)

(ix) Turbomachines (1 paper--NS 81)'

(x) Other approved sybjects

By
Final Bxaminatum Part IIT for the General ‘Dezee . /(

"Either. Co\lx‘se A or Course B

"A. Naval Architecture :

Narine Engineering IIT (1 paper—-Ns 93):
Mechanical Engineering Spience (examined by

in-course assessment)
Ship Design I (1 paper--NS 473)°

Shipbuilding Science I (examined by in-course "

assessment) e

~ ‘ship L 4 by, L

’ assessment)

ship ‘Structures I 1axam1ned ‘by m—course

agsessment)
\Course Work

B. Electrital, Engineering

Electrical.Engineering 2.1 (examined by’ in~

course assessment) -

- course assessment)

Electrical Enqineennq 2.2 Yexamined by in-

Electrical Engineering 2.3 (examined by in-

course assessment)

\Electrical Engineering.2.4"(examined by in-

course assessment)

Marine Engineering:III (1 paper--NS 93)

Mechanical Engineering Science (examined by

in-course assessment)
Laboratory Course Work and Reports

(a) Marine Engineering III (1 paper--NS '93) <_
(b) Mechanical Engineering Science (examined by

in-course assegsment)
(c) Course Work

Naval Architecture and Shipbuilding

Firial Examination Part IIL.for the Ordinary. Degree

Caurses in Naval Architecture and Shipbuilding. are:

‘three-yaar courses leading to the Honours degree or:

tha Ordinary degree. .




| Final Examination Parts I and II for the :
Honours and Ordlnary Degrees
. L . 2 Part I s 4
(a) Applied Mechanics I (1 paper--Ns 490) ' '
+(b) Basic Naval Architecture, (éxamined by i

assessment)’

.(¢) Electrical Enginee:ing Frinciples (s)
(1 paper--Ns 6

.(d) :Engiheering Hathematzcs IA (examned by

(in-course assessment)

(e) Fluid Mechanics.and Thermodynamics I(S)
(1 paper--NS '496)

(£) Marine Technology (examned by in-course

assessment) Yy
. (g) Science of Mutunals (1 ‘papér--NS 14) . .

. (h) Course Work I .

g
Part II

(a) Eng:.neering Mathematies IB (l paper--NS 405)
(b) Marine Dynamics: (examined by in-course ¢
assessfent)

(c) Marine Engineering NAT (1 paper—-NS 132)
(d) Resistancesand Propulsion of Ships
(examined by in-course assessment)”
Shipbuilding Science I -(examined by in-course
assessment)
(£) ship Structures I (examined by in~-course

- assessment)
(g)" Strength of Materials IT (1 paper--Ns 262)
(h) Course work II (including Gomputing) .

- Fina: Exalnination Part ITI fox‘ the Honours Degree

“ Candldates are required to have completed the exam="
inations in Final Parts I and IT before pxoﬁedinq :
,to a course approved by the Head of the Dep&rtment
‘and having the following constituents:

(e

(a) Ship Design I (1 paper--NS 473)
(b), (c), and (d) Three aub]ects selected trom the
. following (i) to (vi):
(1) Marine Transport and Dpsrations (1 paper--

~

NS 243)- L
(11) offshore Vehicle Design (1 paper--NS 140) *
(iii) shipbuilding Science II (1 ~paper--NS 4 G)
(iv) Ship Design II (1 paper--NS. 4
P (v) ship Hydromechanics (1 pApe:_——NB 477)
Y (vi) Ship 'Structures II (1 paper--NS 475) o

82
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(e) One subject selected from the fcuamng )
Lx) Engineering Economios (1 papex‘--NS 100)"
(i) (1 pape:

“(iy) Metallurgy EIT (1 paper--NS 121)
{v) Strength of Materials III (1’ paper-
(£). One ‘other subject selected from (b) to- (e
v or other approved. related subject
© (g) Project and Report,

(a)‘Ship’Desigh I (1 papef--NS 473) 4
(b) 'Project and Report . s
(e) One subject related from the following (i) to (v):
(i) Marine Engineering NA II (1 papfr--NS 478)
S(id) Ha ine Transport and Operatx.o (1. paper-- %
243), k
{1ii) ‘Ofishere Vehicle Design (1 pa r--NS 140) ..
(iv) Shipbuilding Science LI (1 paper--NS 476)
. {v) ship Design I (1 papet-—}ls 4/14)

Sy

This part has attempted to provide arf historical review )

engineers of each nation.
Britain's-dominance of the world's shippinq during the

latter half of the nineteenth centuxy coincided vu.th a pex'iad

oE vast and far-reachinq tachnical development. Firat. wcod

was diaplaced by vmauqht iron as tha ship's chief stxuctural

mea:ial bnt this] in 4ur , was soon superceded by uteel.

- Suilu wexe ﬂ:af nuqnyam:eﬂ by angine driven paddla wheels, but
tha m::aw propellax quiokly n\lpplnnted both. + The t,un-- ¢ ;

Atl.nnﬂ.c p!uanger ttndu q:lvan its inithl meatul by the
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nmigration of Europeans to America created a demand for -larger )
and more powerful vessels which, in turn, spurred the develop-
nent of the steam turbine. The twentieth century ushered in
the Diesel engine, a German invention which ihitially, vas

"more, quickly adopteé by European. shipowners than by their

tish compeers. P

The Diesel 'engine required an engineer with more highly.
déveloped theoretical .Bnd mechanical skills than did the" "
reciprocating steam engine and the coal. burning Scotch-Marine

boiler.  In-the American built "Liberty" ships “and most of the

Canadian built "Park" ships of World War II, the Scotch
bou.exs ‘were’ replaced by oil-fired, water~tube boilers' thus

3 necesaitating at least a :udimenca;y knowledge of boiler-wate

- chemistry for their successful operation. At this. stage, too,

steam . turbines which had héretofore beén mainly employed.in
warships..and hi.gh-‘-puwered passengez’ ships, were being in-''

stalled in a qrea!: number of cargo veasals. Steam pressures

doubled, gpled and, for-a few ships,\i

.- by as guch as u;,x-fold over that p:ev,ioualy used by .the vast

*ma)unty of merchant sh1pp1ng. The higher pressures and,

tempexaturen used in the steam cycle neceuitated the. installa—

tion of a considerable amount of i on ‘And_ c

i co\x‘\trol deviges; \ amhich the engineer was' forced o deal

'with, It soon became uppntem. that those enginkers with' a
somewhac higher sducatignni backq;uund could copﬂ more

-ucu

ll\uly with these new dsmnnd-. w5 o

. : <
b i




1

- 85

. The evolution of technical education in Britain,has‘been‘*
discussed at some length because' the emphasig,still being
placed. upon apprenticeship and the compaxatwely narrow range "
of su\b]ect matter in the British marine engxnee: s “examina-
.tion syllabiréflects this historical development. With the
exdeption Of:Italy, the Maritine Begulations of a1l the
countries ‘surveyed initially stipulated an éppregtiéesmp as .:
an important prerequisite to the’trainig and lce'rtif‘ication
Eor“maxir\e ‘engineers. This not only :ef‘lects that p,irticula:
'st;ge of t:echpical evolution but alsq the dominant effect of
\ British shipping vhich was greatly adniFed and, to'a certain
extent, used as;a model by other countries of the'period. . .
Colonel Gargiulo (Ttaly) makes no xeguenc‘e to ‘histori-
cal data, but.it appears highly eniikely: that ,,hnx appirenti_pe-
ship, . per se, was even contemplatéed as a basic requirement.
The technical institutes ‘of Italy, of which the ISTITUTO -

{ TECNICO 'NAUTICO is an meortant repressntatwe, were set up’
78

o in 1859 by the Casati'Law ° (see p. 28). These vere _desig’nedp
.initi;illy' to vt:ain fhe higher levels of'n_\j:ddle management and
_ have anjoy:ed a‘ continued popularity for over a ::entury;‘ the
‘: § only di{ﬂcultieu experienced belnq those adjusunents requi:ed
' by qrawth and adaptation. o . o
Mcst of the authcra of the symposium pointed \nﬁt that
thuir reupectiva %:vaznmentn were eitha: activaly uontemplnt-
1ng or al:aady engnged in the process ot Aﬁapting the Hu:itime K
. ﬂagulau.nna to techniaal uhnngu. lﬁevur, it is Well to. ; '

é § K

SRS S N—
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recall that' this Education:

jmposium took place in 1964

with the result that, while technical change has certainly
accelerated; it had not neceésarily‘ followed any of the ‘paths
envisaged by t‘he alyhors at l—.hat time, For one thing, the
dgmands for labour mobility. generated by the European Economic
Community (E.E.C.) has created a.need.to acknowledge ana
accept the professional quallflcatxons (degrees, diplomas,
gertificates) of the nationals of member states on a uniform
and clearly defined basis.: For example, the Chartered Engi-
neer (C.Eng.) of Great Britain may, if he wishes, be regis-
tered as a Professional Engineer with thé FBDERATION EUROPEENNE

INGENIEURS ( ) at Paris;

D'ASSOCIATIONS NATIONALES
France, thus providing immediate’ feciprocity and recognifiod
throughout the BB C. “The Iatersational convention on
Standards of Training, Cartification andgWatchkeeping for
seafarers, 1978, has proved to e a remarkable feat of inter-
national co-operation. Most; if mot all, of the countries
represented atvf_;xie Convention are alrea'ciy heav\i.ly Lx:wolved in
the process of changing national legislation to &ccommodate
these new requirements. "This is not nearly’ so simple a task ©
as one may imugine ,becal\se massive changes in a nation s '
maritime legislation may produce tctauy unexpectad :epe:cus—
siuna in Qther areas of the aconomy tstally unto:aneen hy
even the most perspicaciots and canscLe‘n‘:Louh‘ of 1aq!slator"

4 Now-that the Conventién is ratified, it|will mean a °

_‘simplification of both the nunber of grades and the different

|




of standards for keeping a watch. \-
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types of qualificatioms of the officers) “a five-year renewal

systen for licensees to update. xnm@edge, establishmentiof a

control sys:un to pxevent srups t!mt.’ have violated the con~

vention £rom leaving pore; and- for’ those co\mtnea sucths

.Britain that use Nominal Horse Powu or Holland and Japm that

,use Gross Tonnage as a measure Qg angina capnclty, changes -

will be: required to utilize’ the' actual propulsion powér.
Furthermore, existing law will require amending to include
requisites for déck and engine room ragings forming part of a -

witch; for those engaged in handling of dangerous cargos; the

‘issue of certificates of proficiency in’survival craft; and

Diring the discussions of the Symposium papers, a fre- -

quently asked question was: . 'How to keep these highly trained

" young marine engineers at _sea since most will only stay about

. ,10 years?' In Italy, Bolland and Gemny the r.haoredeal -

knowledge required of a Chicf-Enginéér.ls of ‘tid same-general

.standard as' that of' the Graduate Mechan{cal Enginee.r and, m ;

fact, 1ndividials so trained acquire the piivilege of nsing .
the equ%vnlam: ‘title of P. 'Bng. However,- whereas Geman_y and
France insiut‘the.l: pounr_iax ‘Chief 'Enqinnaza be graduates of
the higheut unada;\'io schools, buth Britain and Holland kept’

che Educational L:d‘det in place So that those lhaw.lng i\l fl=

~
Fient tengcity and aenevaxunca ceuld lti‘i‘lttlln
at the

in the sun, Colone! Garglulo pointed out hn

Gwarnmnt had undértaken the -ntn-n eolt of p\llman. wulp—
.

ix p].aca ¥
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" .young- men’ are’attracted to. the !ea li.ie with its xomanhic Vgt

* eyelic natuze of the shipping industry it aid nut attempt’ tu : -
.jmatch gﬁduates to emplcymeht opportunities.

‘certa:.n the graduates yere equipped to functinn effactxvely

 eaudstion wede not lost. to the Nation.. It appears thq( &h

* Overtanes.

‘has ﬂnally come . i1 to fqzce, the Incernaeionnl Ce;tiﬁcate of

P L

ping and opez‘at).ng the Nautical Schaols. Cc.gxhaanc of the

mcher, it madg o

in’ the lazqer society so the funds expended ugon thety: : &

Itauan psyche is such that:a fa:.:ly substaﬂtial numher of

The’ result is that a nauncal llfe has”a 1arge -

A per\lsal of ‘the. Icalian Nautical School'a syllabus ‘is”

111\m\ma\xng in that it" _roviﬂeh a much mc:e nlnanisbic

ing ‘techniéal syllabz bf most ‘of the ?then cnuntnel»

this respeot the Italians ant:.c;.pated the B:Ltiah Wl&ta Pape
on Technical: Educ ation “of 1956 lsae P- 71) by iully

Now: that the ional Ve ion .on

Traxnmg, Certlficatlon ‘and watchkeepinq for . seafuezs

Compstancy mvided for by A:cicla vI may, beeuuae ef Lv.s.‘

greatly expanded technical syllabus and/.concern for fiuman'
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i G . CHAPTER 9 T TR
S " S e g
| . . ~JWREPUBLIC OF KOREA.
i . . .
SECTION 1. . ! .
L This country has "been included because of its phenomenal

developmunt af’a lhipph;g and shipbuilding nn!'_i.on. Bef'ore

= 1962° Korea had 6nly built simple vessels, hoﬂe\of which ex- 7N

| *e cpeded 200 gross tons, whereas twelve years later she had.

produced a 2 8, no ton ‘tanker. At présent that other oriental-

..,\, | 1 . phenomen; Aplll, is cuefuuy watching developments since

P o Korea has already assumed sesond place as ‘a,world class, ship-,

b\u.ldez agd appears well on’the way to overtaking the former .. €
7y

in thil fiqld. nu:ing 1982 the DAEWOO !hi 'd had the
. 3
world's 1ugent nulng "of new buildings on its _order book.

All of this Z has ftoll the impl oon. of

_a master plan for i tri Hunr-n in which
79

industry and labour cooperate.”® X-similir-gituation of

-vibrant growth has occurred in many other areas Of the economy ¥

. with the system iding a 1 part of ‘the
mosaic. ’ TR
“that "all citizens -’uhau be entitled to eq-ual opportunities

- ¥ g for education. ‘The a:taimenc‘nf at least an* elmntary
80
W

educution shall be compulsory and free of charge.

i
i
" v : :
' Article 27 of the South Korean Comstitution stipulates N
|
g 4 g2 Primary school education for children aged 6 to 1T 1- |
: : |

! compulsory and by 1961, after only ten years of operation,
g



86.2° pe;éent of the school age children were enjoying this
privilege.with complete attendance expected in the near
d‘utux‘e. The three-year civic school (xonqumaa)éxyo) was
‘established as a supplementary educational institution for
those alroady pn: the compulsor}( school attendance age.
Secondary education covers the six years, seventh to twelfth
-gradés, and - middle school or a general orientation

period and high school offering classical as wsll as elactive

aub]acts in ‘the uurriculum seconduzy schools have devuloger}
very ‘rapidly after the 1945 liberaticn. Forty-seven percent .
of elementary school graduates enter the middle schools and -
70-percent of middle school graduates enter the high”schools.
Graduates of the pzimry or civic schools may enter the tech-
sifeal Sohidel (Kisul-Hakkyo) consisting of one to three-year
vocational courses which lead to the higher technica}/:chool
(Rodeung Kisul-Hakkyo) with its more highly specialized
technical education and training. Si=

Higher education in Korea is provided in the university

Hak) , primary school college (Kyoyuk hak). and the

{
|
(Dae-Hakkyo) , four-year professional school or college ‘(Dae= . ’

junior -goflaqs (Chogup-Daehak) . The' first, Dae-Hak was estab-
listed in 473 A.D., but higher, education in the modern sense’
began during the closing decades of the last century when a |
school of Western medicine and & school for diplomats were |
founded. After 1945 higher education expandéd rapidly but }

\ ~
most of this development was destroyed by the 1950-53 conflict




-the fivé provinces.

and subsequently rebuilt. As of 1966, two-thirds, of all the

T . -
colleges and universities of the country were concentrated

_in the capital Seoul. However, in an effort to rectify this

imbalance, ‘a national university was established in each of

S ) S
SECTION 2. F £ 1 ‘

Cumplemenung the, educatum system outlined above and*:
a basic necessxty for a shipping indusiry is the, Matu:xme\
University and the professional schools for “gei
officers. These in!titPtioﬁs ‘were planned and bum-_\ as an
integral,part of the' Korean government's master shipping plan
aimed at strengthening the ;cean-—qoinq fleet, improving the _
shipping balance of payments and expanding the liner gervices

with i onal

while at the same time closely

maritime interests. The government is currently constructing

and.has opened seve:al institutes such as' the Busan an&

Incheon seamen's schcols and has set in place a contiriueus
examination system stressing navigational safety, pollutian
prevention and othet maritime concerns. Regular retraining-
programmes are .provided for upgrading seamen in preparation’

for the introduction of the International Convention on

Standards of Ttaining, Certification and Watchkeeping for v.
Seafarers, 1978 when this comes into force.®l '




ey ¥ - . . N : _‘\
®_ While one cannot help but admire the perspicacity and - O

. ‘e . - .\
energy of the Korean government.and its people,.all gréat

undertakings exact a price.

. . 4 3 N
® P Mr. R. V. Thompson, af?r recently touring Korean ship-
yards and educational institutions, points out.that "in the: o

major shipbuilding yards, all employees work a minimum elevén,

anndal vacation1"8? - - -

; 777 --a1) hour day, six days a week, and enjoy four to six days g

; Aot -o |
This statement m\i{/vacka a harsh’ judgement from-a "
y society c:ze has grown up with-an eight“hour day and a £ive-._ |

day work- veek. However, it is'well to recall that British,

European and also Américan workers toiled every bit as long
- while their own industrial revolution was gathering momentum.

This points up some of the difficulties involved when ong

attempts cross-cultural ;:nmpausone. 4

. . The fonowmq data is condense: and rej raproduced from an : \
undated descriptive booklet or calendar of the Korean Marifime

. |

. .

- University sent with a covering letter dated September 27,
1982, and signed by the University President, Min-Kgo Shin.

I |

i Mission ¢

The mission of the Korea Maritime University is:

To éducate stﬁdents_ to become licensed officers in t.heA
~ A ' Korean Merchant Marine; . s
i "+ 7o provide thdh with a wen.?k;a‘ia ced program of academic
instruction in the fields of. Nautical SciSnce, Marine .Engi- : |/

b 4, AN



N Reering, SBipping Management, Maritime Law and Mechanical
; % pechs
5 ‘ Engineering;

. To impart a.sound academic background:by combining a

rautical education with the courses of a universxty c\xrricu‘

. lum £6r successful maritime cafeer; H

- - To_ train them in.leadership’and co inlnn in them a-
detemnat:.on to lﬂalntuin tha traditi.onl ot the Koraan

H g Qantma herxtage. ,

. Genm:al ‘Information’

" This is'a four-y national ty for the educati %
¥ - 3 .

& /

e ) of merchant marine officers and the’ teaching of maritime law,

shipping and \' 1 ng* ial for

2 successful leader in the Korean maritime indistry. R

’ Undergraduate enrollment: 520 freshmen

November 5, 1945 'l'ha'\mxve:uity was established at

Janna? 30,1947 The university moved ‘to Inchon.
May 5, 1947 - . university moved to. Gunsan. v .
3 : - October 5, 1953  The university moyed to Pusan. o

/ November 25, 1955 Dongsam campus was completed with - N
e funds. 2 . .

October 17, 1956  ROTC was established. |

-April 16, 1960 ‘  Graduaté school was, established..”

BADA, the training ship, was i
Ve . christened. o il

. No © 15, 1975 Chodo campus was completed and the ]
. " HANI
!




Department Descriptions, s
| 7 . —
(1) Department of Nautical Science.
. : This is a four-year course and the only one of its kind
in Rorea. It provides profound theory and practice for the
‘safe and ecbnomical operation of ships and for shipping
2 g . management. Its aim is to turn out distinguished personnel .

for the maritime-industry.

L. - ' (2) Department 3¢ Marife Engineering. : ' |

This ;s a four-year course.’ Its aim.is to eépcace

students to become both marine and meuhanlcal enqn’leex‘s. N N

Larger ‘ships and the automation of marine’ engines are curtent

¢ world-wide ttends, and modezn marine enqxnes and machines are
Nad becomifig very compllcated. . v o i
Marine engineers who musc'aper;ee such machinery with
the help. of a 1imited rnumber of He hands on a ship are xequued

to have.a thorough knowledgé of the ship and all its-‘compo-

- nents as well as the required skiMls:

(3) Department of Mechanical Engmeeﬂnq T X X Cy
In'regent years the ship bui1dthg industry of this,
country has! yréwn repidly-and has made remarkablé progress.

¥ . " Nevertheless, the ship mechanisms, the most-important parts

of a ship, are imported. If we aim at being a Eirst-class

T . b T v
industrial nation, we must have home-produced marine @

o machinery. As the e is ing home ion

l of such machinery, training of competent engingers is

. . necessary to‘support such a scheme.



‘(4). Department of Shipping Management. A
i . The aim of the department is to turn out personnel who
will be engaged in the maritime industry as administratoss
with i skills‘ and i

. J In order ‘to produce such personnel, the curriculum of

. N the department consists not only of specialized studies on

v marine transportation and harbours but also basic épec_xuiua
studies whith nx:e.uught in the department of industrial
: -adi;\ini-sczat;on of other universities. In addition to these,
; the department algo provides selective courses taught in the
! departments of law and éninistration. 7 .
Most students who have completed such courses|will be ,
employed.by shipping, éxadug, marine instienos snl abip
building companies while others will be qovetnnenzr
of the port authérity.

employees
o ¥ (5) ‘Department of Maritime Law. -

This program pxwidel courses on hw.eznatsmal conventxons

and s weu as cauxlel dealing Illt:h the %ee
 basic knowledge of shipping. The aim ct the \departnent is to

produce pérsonnelwho widl become specialists, in marine indus-

'

I . : ;
i 3 Cu‘:iculum i . & J . »

to arbitrate maritime dinputsl between nations.

V

' Korea Maritime University offers a four-year urder—

graduate program. The programs of the Departments of Nautical

/ . 3

tries and maritime admihistration, buf also specialists able .
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i Science and Marine Engineering l_éad to & Bachelor of Engineer- .
.ing and a Merchant Marine license as a Second Mate or Second
Engineer. In addition, graduates are commigsioned as Ensigns i
in the Korean Naval Reserve. | . = ;

Three other major curri‘culumé are offered: Shippil}g
Management Maritme Law, and Mechamcu.l. Engineering.- General ~ :

education courses ccmgrise about, nne-thud of each, of the

professional. cuxticulu!ns, and all students arewrequired to

take naval science and m itary trainlnq.

= - The academic yeat a'i Korea | Ma:xtime Um,vé‘xslty is dwmed
. . into two academic semeste;;s. As an mtegra} part of the
academic program, students\\\of the Departfients of Nautical
. ' Science apd Marire zQ.gineezlnq s}pand one semester of their .

junior year aboard the "Hanhad

" the training ship of the
university gor practical expenence at sea. 2

(a) General Education Curriculm "

1) The Department of Nautical Sience . TR
. Required: | Economics s
korgan B ‘ \Linear Algebra
F o, f‘xozean History IR ‘calculus’ B t
i | Ethics \ Differential Equations - ’ R
. | enysical zaucation | Colr\n?lex Variable
. | English Reading : Vector Analysis ad
.Comprehension L \ d ¥ ‘
English' Convetsation /V] Physics 5
Commercial Law . ! Medical Care of Seaman
2




|
I
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. i A
Electives: [\ . )
Philesophy French
: History of Cultures Japanese, . N
_'Int:oductio;\ to Law Spherical Txignm—_‘ecry <y
- Management “Chemistry * : , T
2) The Department of Marine Engineering T g
_Requireds: S 2 == . ; o
Korean Calculus, . : 5

Korean _lﬂutory': %

; Physical Education .-
# - =
German

.- Linear Algebra

English Reading
Comprehension

Electives:
= Philosophy ™

History ‘of Cultures

-4

pifféerential 'Equations % !

Complex 'Variable . - '
Physics £, )
Chemistry

* M¥dical Care of Seaman -

.

Commercial Law

Economics -

e

English Conversati

e

.‘I_ap‘a_nasc )
* fntroduction to Law A

.

Erigineering Management

Vector Analysis

3). The: Departitent of Mechanical Enginéering P d:

Requireds
Korean o

* Koreah History

%Algebra (1) ~ . .
Algebra (II) . ‘



Ethics
Physical Education
‘Military-Training

English Reading
Comprehensmn

Elactlvea 3

_Bistory of Cultures -

Philosoph ' Chemical Experiment ?
Japanese English Conversation T %
. el & .
. nSkupplng 0 ion to Law

Physics | % o

.Chemistry Te L
German .
French )

Physical Ekperiment

b
Engineering uanagment

Introduction to Eubliq_Law . # .
“4) The Department of Shipping Management - : :

L i?equire;d : -

Korean
Korean _Elis\-:oty A
zc}xicis" ‘
Physical Education’
Military Training

% i
English Reading
Comprehenston

. Algebra' of ‘Hainnqmen;.
Electives: t

Introduction to Publ.tc
Administration

Introduction to Law

Philosophy *

History of Cultures
.

. Ve
Introduction to Economics
. MRt A

German

4 .

b
|

Principles of Economics: te.

Introdiction to Maritime
Inrlus ry

Introduction to Nautical

Science and Marine
Engineering

French.

Management Mathemftdcs -
Introduction to Engines
- Logic = .

Japanese




5) The Department of Maritime

Required: s
Korean . -

. Korea’h Histofy
,Ethi-cs < M
Physical Training
Military Training

[English Reading
_ Comprehension

mstozy af Cultures -

i;lectxyes;
Gerndn
E;ench .
Philosophy i
Psfchology

(B) Professional Curticulum
1) Depattment of Na\mical Scibs
Required:

% Dynamir;s 2 . &

Hgi.\]. design and draw&ng 7z

Elect:ical Engi

"secinloqy i

Law

Principles of Edénomics
Introduction of Public
inistration _

Shipp;ng and Harbour ™ °

Alnttﬁﬂﬁtxan to Nautical

Sciefice and Maritime
gineenng 3

%

: —
Logic - .

. Politics

nce

'smppxng Law

'Xntemational Law .

E‘l_eu‘tronlcs

Terrestrial N’a_\;igahi.éx.-n d
Celestial ‘Navigation
Radio Naxl_gationl'

General Nautical
Instruments’

Hax:iqe : D oe
Shipping Economics
Trade Practice

maritine Eaglish

* Introduction o Marine’
. 'Engines T




; L 3
5 d L ™
} . " ke . . o RS Ly
| g Gyro Compass ' | .Graduabiop Thesis, i . .
i, 1 5“1? Maintenance ey *'strength-of Haterxals 2 s
! R i gt smp x-xamumg s O Fldid Meohanics y "-,. 5
s, ~7 " Maripe argo, Operation’ . Blegtrical Engineering
e £ _Qeeanographic ; i ey

neteo:ology

sga:unizad Cuxgo y

Navgl Architeéture

.souad (séf ty uf 1ize

ok . 9%
T iRleciveds -t R W
5. Advanced Shipping Théniy_'of,i-lazbbur-
L3 ¥ 9% % Bcen mies: ‘Man Ag
X s %8 E A/:lvanqed Naggl e Oceanoq:aphy . & . . '

& M. .. Architecture’ 4 \
iy ) ,Adva.nced Maritime Law

. bhipping Management .
I . . Accuunj:i.ng SR

“Adyaticed Marine Cargo

A S B 4
] ra
ops: . LT
R P Kl
2) Departnent of narme Engxneetl,nq 5o ey SRR SRR Y
Required. S . T ; ble
. .Edgineerind Materials " Fluid Mechanics e Tl

Machina Shop Thermodynaiics -

Strength. &%\ Materials 21 Architecture

Mechantep. @ & ¥ Eledtrical Bigineering

Material Science
St Z




Applidd eracfrical
© BMgineering

Industrial -Measurement

Adtomatic Control )
Electronic égmputer

Machine Drawing®. - '
Boiler

 Steam l‘ul;bine

Internal Combuq&mn .

i Bng:mes

N

i

Auxxliary Machznery
Hyﬂranh.c uacmnexy
Electlves: ¥

| Electronic ing

Vibrations %
Heal Transmission
| Lubrication Engineering

Corrosion Engineering ~

Réfrigeration and Air
Condxtxoning
Mantme Regulat:.ons %

Mafitime English . 2

? Graduation Thesis, -

Mechapism

Machine De‘sign .

Engine Design’
“,Welding Engineering

iqumear _Enqines‘ oy

Combustion. Engineering oW

Maxine Transpo:tatior( meory
shxp Deﬁign 3 S
(Engine Maintenance
Engine Fitting -
Applica Mathematics

. 31 Depattment of Mecha;ucal Engineerinq

. Required: |

Engmeenng Mechanics
¢ _Strsngth_ot Materials

Th?modynam:ics .
_ Fluid Mechanics

Hachme Tools

Internnl Cambustxon ‘Endines

. | External Combustion Engines

.

Fluid Machinery

3 b

A A




v

o

Dynamics oF Machines

Refrigeration and Air
Conditioning 4

Mechanism -
o Auxiliary Machinery
¥ Mechanical Dtattinq
Fitting of Ship's
#*Machine Design Machinery. -

3 i ES
gineering'Design Naval Architecture
terial Engineering Marine Engineering

Regulations
Computer Bciance *
: Engineering Mathematics
Mechunal Technoloqy : ~ -
On-the-Job" Training
‘Electives: & el ’

- Welding Engineering Automatic Control
Plastic Working "Applied Mathematics
Instrumentation -, " Elasticity .

Engineering ¢ - -. .
{J Finige Element Method #

Combustion Engineering . 3

- = . Mechanical Vibration

Heat Transfer 2 S

g» T & - Nuclear Reactor . -

Ship Propulsion Engineering

Electrical Engineering . Gas Turbines

Electrical Macnery = Lubrication ‘Engineering
i Electronic Engineering’  System Engineering -

Applied Electronics |  Corrosion Engineering

' Y : A A

4)., Da;gaxmnt os ship}ing Management : d A o A
Required:’ ke ’ |

.

Principles of Bus:
Administration’

Introduction, to
Accounting .

T

5 % 3
‘Maritime Economics

Financial Management

Port Administration’

<

TR SO —
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: Business Statistics Marketing . i
§ / v . B Chartering Marine Insurance ‘,
W 1 Bolitics {
- . Personnel Management Shipping Practices ; )
'é‘ Maritime Manéqez.m:nt i
* Electives; B :
System Science Electronic Computer 7~
Foreign Trade » ~ StgantsatIoal Makugatabe
Business English. . |Bills of Lading : i
' : Korean' Economy . . ship. Management; :
S i Harituw annuh Production Management , $s
SHE T 8 hipping c.oguphy L n;uxéc Rﬁscuch" to

Ontlinel of Commercial Amuc & . & s
” 1+ 3 Inv"n-nt Deciding 'rheo:y . ]
i Operation Research ¥
H s Eistoky -of Slupping
i Charter Parties
° 2 I-numluonal Law
Cost Accounting g .
s nunneu Al\ulysu 1 . i T
Marketing Management
Business Adninxstranon
Business Policy’ . anxcin-

Labour Relations . : N

5 Department of M-ritm Law @ o Sy B

5 Raq\‘rud' v by FaTE

.° ! Introduction to Law © Civil Procedural Law i .,

s .+ Constitutional Law. , ' Infroductionto Economics

Bl S b ‘A\ Civil Law'(n) = <% 7 Anglopferican: Law

o Civil Law (IT)  ° International! Law : [

A




Commercial Law (I)
Commercial Law (IT)
“commercial Law (III)
Administrative Law (I)
Administrative Law (IT)
Criminal Law (I)
€riminal Law (II)
Philosophy of Law
Electives:

& Introdugtion to Public
Administration

s Legal History

International Private --
. Law . .

Labour Law

Comparitive
Constitution

Special Course-in
Maritime Law (I)

Graduate School

" Education.

105

Law of the Sea,
Shipping Law

Marine Insurance Act
Maritime Law (I)
Maritime Law (IL)
Law of Col}isidn

Intern&tional Convention
on Maritime Law
»

\

Special Course in Maritime
Law (II) .

Seninar in Constitution Law
Seminar in Commercial Law °
Seminar in Social Law
Senminar in Public-Law

Seminar in Criminal Law
 Practice :

The establishment of graduate school of Korea Maritime
-University was approyed in April, 1960, by the Hinistri of
It offers both a Master Degree Course and a Doctor

Degree Course in the fields of Nautical Science ard Marine

Engineering. .

1 i Nt e




[¢)

L‘ur{iculu- 3
Department of Nautical Science
1) Navigation Course
Advanced Navigation (I)
Advanced Navigation (ITY
Advanced Navigation (III)

-havanced Navigational
nstruments (I)

Advanced Navigational
Instruments (II)

Aavanced Navigation
P lmninq

_Advnnced Ultra-sonic

Engineering
2) ship Steering Coursé

Advanced Hull-anti-
Corrosion and
Maintenance

Vibration

Ship's Theery

Advanced Ship's
Maneuvring (I)

Advanced Ship's |
+ Maneuvring (II)

Theory#ef Ship's Ho'tion
{ Fluid |

Advanced Navigational
Control Engineering

Advanced Radio Engineering

Advanced Applied
Electronics

Advanced Microwave
Engineering .

\delncnd Navigational
Simulations

Advanced Nnv!qgti’onax
Astronomy

Specialized Cargo Carrier
Advanced Hull Design
Hull Rigging

Ship Resistance and
Propulsion

Law and International
Convention for Safety
at Sea

Annlyu- of Marine

cidents

Advanced suength of
Mm:eria 1ls

Advanced Theory of Marine
Cargo Operation

a Navigational
Control Engineering




Ocean En‘virn‘x\ment Courée ’
Ocean Physics

Ocean Dynamics

Advanced Fluid Mechanics
Ocean Chemistry
Geophysics .
Oceanography

Bottom Topography,

Marine Transportation Engjneering Course #

Applied Statistics

o i

Maritime Meteorology
pnysica‘i Climatology
Marine Pollution

Synoptic Meteorology

Bathymetry and Chart
Projection

Seminar (I)

Advanced Maritime' Law

Research
Linear Programming

Design of Optimal Trans-
portation System

Port Engineering
Micro Economics

Shipping and Planning
Theory S

Marine Traffic Engineering

Marine Policy
Labour Management
Management Science

On Manager ‘Seminar (I)
Seminar (II)
Seminar - (III)
Seminar (IV)
' |
|

(B) Department of Marine-Engineering ’

1) Heat and Fluid Engineering Course . /

cs

|
Fluid Mgchahics
Fluid Mechani

Héat (1)

(11)

Heat

- 'Statistical Mechanics'

i

a Fluid

Non-Newtonian Fluid

(1)
(11)

ngineering ~



2)

q Machinery and .Instru-

JJ

Theory of

Advanced ‘Refrigeration
Engineering

Advanced Gas Dynamics

Advanced Hydraulic

Advanced Air Conditioning Machinery
/
1 ic and Control ng: Course
Control &
Control (I)

Advanced Electrical
Machinery and Instru-
ments (I)

Advanced Electrical .
ments

Planning of Engine Room

Advanced | Operation .
Research -

Advanced ‘Linear Program.‘\nq

System Engineering

Advanced Automatic
control : (II)

Theory of Optimum Control

Advanced Industrial
Measurements

Advanced Theory of
Control Instruments

Advanced Dynamic
Planning

Marine Material and Anf.x—c::n-onive cmxru

hdvanced Metallurgy (I)
Advanced Metallurgy (II)

Heat

Advanced Electrq-Chemistry
Advanced Metal Corrosion

Theory of Anti-

Advanced Ferroun -

Haterinll

Advanced Strength -of
Materials

Advanced Machine Cutting
Theory of Metal Cutting
Advanced Welding Engineering

.

Ccrro-ion ()

Advanced 'l'heury of Anti-
cnx:ouion (11) .

Water Treatment -

5 Testing of 0il

Testing of Corrosion

.

A




4) Haxine Propulsion Engine Course

5

Gas Turbine

Advanced External
,Combustion Engines (I)

Advanced External
Combustion Engines (IT)

Advanced Atomic Power
Engines

Advanced Engine Design (I)

Advanced Internal
Combustion Engines

Advanced Engine Design (IT)

Advanced m:mdynmcs

" Advanced Fluid Dynamics (I)
-Bavanced Theory of shipls

Propulsion iy
Advanced Mechanical Q
Vibration

A&Anceﬂ Dynamics of
MAChingTye

Planning of Ship'é
Engine Room

Ship's Auxiliary Machinery Course

Advanced Thermodynamics

Advanced Fluid

Dynamics (I) -
Advanced Fluid

Dynamics (II)
Advanced Ship's Auxiliary

Machinery (I)

Advanced Ship's Anxuu:y
Hachinery (11

« Room Heating and cuolinq

Advanced Air Conditioning
~

Design of Heat Exchangex
Advanced Fluid Machinery
Advancéd Aero-Machinery

Advanced Fluid Engineering
Advanced Ship's Fittings
of Engine Room

Safety Appliance of Engine
‘Room

i
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| CHAPTER 10 .

! REPUBLIC OF CHINA' (TAIWAN) - =

SECTION 1.
The educational system'of the Republic of China was
brouglhit to the island of Taiwan from the mainland during 1949.
It is derived from the Constitution of 1947. ,Part S, Article
159 (Education and Culture) of the Constitution states.that
all ."citizens shall have equal opportunity to receiwe educa-
" tion."" State control an’h cehitralization of education is

provided for by Article 162 whereas Article 164 prescn

r_haf_ not less ‘than 15 percent of the total national budqet is
,to be devoted to educational, scientific a:‘.d cultural
P axpEndJ.tures.

. ." The aim of the educational system may i}e summarized by

the "Three Principles of the People” originally enunciated by
Sun Yat-Sen, April 18, 1929, These are:

" 1. Nationalism; as a-concept of equal and
. 4 cooperative partnership among nations.

. 2. Democracy; with an emphasis-upon civil rights
\ and popular participation in government.

. .People's welfare; emphasizing the equal dis-
o Eribution of yealth and mutual assistance
# . ambnq the citizens.83
Some of the difficulties faced by the education authoritieés
may be gleaned from theufollowing statistica
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Period Birth Rate Total Population
- 1950-1959 40/1000 \ 1950 7 554 399

1960-1968 - 30/1008- 1968 13 650 370
The 1968 statistics indicate that over 50 percent of the
population-areunder 20 years of age and 45 percent are 14 years
or younger. buring 1968 the Natibnal Government spent 26 per-
cent of its annual budget for ediication-while the city and '

| i

2l

county g ge the: b 45 percent of their

i

total budgets.® . !

Initially, the national s‘yste'l&'x 6f education provided:com-
pulsory, free educajiéon for all children from six to tvelve’ .
years of age. The elementaty program is subdivided into
primary and siunemiary Tevels wilch oonaist of Four years and
two yedrs respectively. Supplementary or adult education was
provided for those: citizens above school age that were: unable
to-fPRive an elementary saucm?/rf. Starting with the 1968-69
school year, free, univers‘al education was extended to a

period of nine years with the six-year elementary and three-

" year junior High school systems integrated as two'distinct

stages of a singleé program. These latter institutions will be

comprehensive schools.

Secondary education is subdiyided 4hto a thres-year junior

. program and a three-year' or senior program. A great deal of

teacher training was carried out in normal schools which admit

junior high school graduates and have a status equivalent to
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R high schoqls. However, in an effort to mprove the
quality of teacher Eraining, normal schools have been elevated
Corue atatus 6f sorul Jihler collsses sdmbteing dunior High
school graduates for g five-year PR paEted Seniox high
séhool graduates may" also enter these insti’tutions but only"
require one further year of study. Several universities now
have faculties of education.

Becausé of the extremely large imbalance-(45:1 ratio)

between students ehcmsinq academic rather than vocational or

technical education, government policy has been directed: to

reversing this-trend. To assist in changing social attitudes,
the aducgtional standards and equipment of these, latter instit-
utions‘have heen greatly. enhanced. It is hoped that better
employment prospects and pay incentives will assist in this
process. A new pat:ekos junior technical collsges offehng <
five-year programs take mjnnmr high school graduates and,

as a further incentive; the tuition fees have been deliberately

set much lower than’ those of the senior high schools to facili-

,tate the change. Part of .the goveinment's long range stratedy

has been to limit the establishment of néw univexsities and
academic colleges in order to accelerate technical and voca-
tional education to meet the requirements of the country's
economic and industrial development. In line with these
developments, much greater emphasis has been placed ‘upon pure

scilence, research and enqineariﬂg.ss . ol

)
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All colleges znd universities require at least. four years

of study for the first/feqr: Those institution§ having

research faciities admit superior students possessing a

bachelor's, degree.as research students and after { further two

yeafs of suitableréSearch, more advanced study, submission of
Fias

a thesis and successful conclusion of a final -examination, -

these aré awarded the Master's degree. 'Doctoral candidates

require a_further two years of advanced study and research

" beyond the Master's level and a specidl examination -which:

‘wsually related to some aspect of their resedrch thesis.®®
2 > ;

SECTION 2. "
The Evergreen Shipping Line of Taiwan plans to launch a
round-the-world container service in early }984 and has plans
to ‘build twelve new vess\als for this purpose. The Onomichi
Shipbuilding Corporation is. to build four 1900 twenty foot
equivalent units (T.E.U.) highly automated vessels for this
trade witp delivery scheduled for 1983-84. The aim is for- a
ten-day, round-the-world service, with a separate Mediter-
 fanean-U.S. East Coast Strvice. There are also ‘plans to re-
establish its Far East—Middle East Gulf Service. The Yangming
shipping Company also has plans to go ahead with its Northexn
European Service and Lnten:;s to use four 1800 T.E.U. vessels
‘built by the China Shipbuilding Corporation. This shipyard

is owned by the Taiwan 87

and can the
bullding, repair or conyersion of any size of vessel up to

1000 000 Dead Weight Tons (DWT). So far (May, 1982), (the ®
. /
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- largest building has been a 445 000 _DWI tanker. It is equipped
to handle & variety of work including container ships, mix-

product tankers, bulk carriers, product carriers, offshore

drilling and production platforms, etc. It has four dry-docks

and one slipway and has'a total building capacity of 1.3
million owr .88 »

To tra:ln thé' highly skllled and specialized work: fotce

and managament persmnel requlred to design, build and operate

‘these ships ‘and the shipping companies that own them, the -

Tankang University located at Taipi, Taiwan qperates a Depart= i
, i o

list of the courses has been taken verbatim from the October,

ment of Marine Engineeringand a Department of Navigation.

1981, calendar, a' micro-filmed copy of which is located in ‘the

Memorial University of Newfoundland librar p' A

-

mrin‘e/zngxneezing and Navigation: Tamkang University

Taipei, Taiwan - October, 1981 . '

Department of Marine Engineering - -
- : . i
Chairman: Hsiao, Yeh-ju
\ : M. 5, Tamkang University L
. Associate Professor of Steam Turbine, Boiley,
Industrial Hanagement FE
CURRICULUM !
Course No. credit cour'se 5
. First -Year § w3
e s
ESL 001 4/4 Chinese
i ES1 002 2/2 The Thoughts of Dr. Sun Yat-sen
ES1 003 474 English .
ES1 004 2/2 General History of China.'
ESL 033 3/3 Calculus
e * v :




*ES1 305
ES1 551
ES1'373
ES] 412

ES1 701°

Esl 851
r ESl 853
ESl 993
ESl 996

ES2 009

ES2'996

~Third Year

- ES3 996

Fourth tear

*ES4 219

. Second Year

3/-
2/-
o/-

i

General Phygics, R L
Engineering Graphics : -
Workshop Practice

Engineering Drawin

Boat Handling and Swlmnunq ¥
English Language L&b Work I
Introduction #o Computers
Male Military Training I
Male .Physical Education

History of contemporary China
Logic
Japanese I
Genaral Chemistry
Engineering Maumﬁancs 1
Engineering Mechanlcs %
Thermodynamics g
‘Workshop Px‘acti:g

. Boat Handling and ‘Skimming -
Computer Applications: to: E.nglneering
Introduction to Ship-Building

Mainténance and Repair’ of BnglnesL

Marine Practical Practice .
Male Mjilitary Training ‘XTI
Male Pf yucax Educatinn

Applied Ma«:hematica’
Fluid Mechanics .
Dynamics

Electronics

Electrical Bngxneermq Lab
Marine Electrical, Practice
Machine Design :
Introduction to Ship’ Prorpulsion %
Marine Engineering .(3) (St. Eng.)

" Marine Auxiliary Machinery

Mariné Boiler

Maritime Bnginaeri.ng (2) Intd Comb zng.

* Shipping Managément

' ' Electronids

Male Physical’ catien .

.Indu‘sttu’l Hanaqemenbr s
ids

“Majntenance and Repakr pf Bnqine

Engine" Room Managﬁ\e

’




i
{

‘Male Physifal Education =,

International Signalling F
Traffic Transportation

-Applied Mechanics

Male Military Traini.nq = 4

Male Physical Education

International O “Osgan. and, Relat.
Spanish I

Geo Naviqation
Seamanship
Gyro-Compass
-'‘Cargo Work
International’ Etiquatte .
Container Transportation
Nucléar Energy Engineering
Electroni¢ Navigation

Marine. Bng\ineerlng PRI
Saamanshipt “

Requlatxon for, Prevent COllLsion
Meteorology for Mariners

. Damage Control, and ‘Salvage
International:Marine Law. .°
Celestial Navigation

Marine Automatic Control

Sea Pollution

Male thsxcal Education

1
i




Department

. “'Chairman:

0

CURRICL'LUH

“Course No. -

First Year

*SN27032

© -/1 " introduction to Navigation -

3/-, The Marine Auxiliary Machinery
-/2 Refrigerfition and Air Condition
-/2 ‘Automatic Control .

2/ Mar. Eng. (2) Int. Com..Eng.
2/- Nuclear Engineering

2/- Nuclear Engineering

3/- 0 + Kinematics

2/- Container Transportation

/= Engineering Practice.

-/2 Damage Control

0/- Male Physical Education

nf Nav;éation
Yanq » Shu-tse

Professor of Seamanship

Boat- Handling and Swimming, Mantme orxentat:.on

International Etiquette s

L e
.. ‘Credit' . ay . Course
B
B o |
474 Chinese
272 The Thouqhts of Dr.-Sun Yat:sen
4/4 *Engligh
2/2 General History of China:
.'3/3 General Physics . ¥
C. 3= " General Chemistry
0/0. . * Boat Handling and Swimming
1/1 English Language'Lab Wérk I.
+2/2 Introduction to Computers'
1/- Spherical: Trigonometry
3/3° Mathematics (Calculus). .
0/0 Male Military Training I %o
0/0s Male Physical: Education
2/= ‘Hi.stcryu of Centempura:y china
182/ ‘Economics I *
S age Electronics )
/ 3/- Electrical snginee;fng i
B 0/0" . Boat Handling and Swimninq
2/2 Appl. in”
3/3 . Geo. Nayigation: i
L 2/2 ...* Seamanship’ ¥
LA 8}

E ~l

-Chinese Naval Academy, “Kao-Lu-tao couege

116 g 1
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° A system of public education was developed but because of the

. education .wag largelybut a dreamfoi the majority of citizens.

Prior tu the establishment of the: People s Republic of China,

. t}ze pattern descrlbed .m the last section (Taiwan, p. 110)

-CHAPTER 11

PEOPLE'S REPUBLIC OF CHINA (MAINLAND)

SECTION 1. . |
;
§

. Bt least 2000 years before the birth'of Christ--during
the Hsia and the Shang Dynasties--the Chinese were busily
engaged in developing a refined and complex culture which
made use of bronze implements, vheeled vehicles and & widten !
soript.

Nevertheless for loig perxods betseen 200 B. -c. and

200 A.D." (the Han Empiré), the Chinese .Empir

rivalled that of Rome and, from, 600 until: 1500,

A.D., it was'the .world!s most advancgd power, after
+'which China ‘entered a long pefiod of dedline. g

over tha cenmnes,, a system of educauon was &velopea
which trlnsmxtted ‘the rich cultural heritagé of the Chinese
people, but u—. was based upon. the conception of a static and .
hierarchical society. The 1911 Revolugin led’ by: Sun-Yat-Sen
marked the emergence of a’ new concept which attenptea to dis-

tra.huta the benefits of this.cultural heritaqe me:e -equitably.

vastness of the populamon, the lack of a sufficxent number

cf teal:hex‘s and insuificien: financial re!ources, ‘univex'sal

the crganizatlon of Eumal educational institutions fcuowed

ana this was retained during the first ten years, of Communist

T i
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Government. Although considerable progress was made, it was
not able to proceed quickly enough to cope with a 13rqe and
rapidly increasing population. A radically new approach was
adopted, 'the great leap forward', in an effort to increase
production and extend education simultaneously.

Expressed Government policiessin education are as
% :

) follows: =

The fundamental programme of the Chinese Communist
Party, set out in 1949, established the following
main points of educational policy.

Article 41., 'The culture and education of the

Chinese Peoplé's Republic shall be the culture and
education of the new democracy, that is, natu- .
ralistic, scientific and popular. The culture and
educational work of the People's Government shall

deem its.principal tasks to be those of raising

the cultural level of the people, training of

personnel for national construction, eradication :
of feudalistic and facist ideologies, and promo-

tion of the ideas of serving the people.'

Article 46. 'The educational method of the Chinese
People's Republic shall be to integrate theory and
practice. The People's Government shall systemati-
cally and by stages reform the old educational

system, the content of education and the methods of .
pedagogy. ' 8

Article 47. 'The People's Government shall system-
latically ‘and by steps carry out universal education,
strengthen secondary egucation and higher education,
emphasize behavioural education, consolidate the
spare-time ‘education of labourers and the education
of cadres nowon 'duty, and give revolutionar
political education to young,and old intellectuals,
g0 as to satisfy the widespread needs of revolu-

5 tionary work and national construction.'

The policy of 'Walking‘on Two Lé'gs‘ , that is, the provi-

sion of schools by both the education authorities and local
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communes, agrioulfural cooperatives, mines, factocies; etess
resulted in a tremendous expansion of educational institutions
at all'levels. While the buildings were often inpdequate,
teachers untrained and often poorly edugated eSS LORR St

| least some measure of education was brought for the first
time to tems of millians of people who would otherwise have

had none. A second aspect of the new policy was the linking

of education with productive work. The 'half-work, half-study'

aimed to i ivity and make the schools
self-supporting while at the same time provide that unity of
“theory and practice which is a key®element in Marxist-
Leninist thought. Thus, schools and universities established
productive workshops, factories and farms while at the same
time farms and other. enterprises established schools. Half-
"time and spare-time study became, the norm dieh achool tims
tables. adjusted to the productive activities.
3 Two distinctive types of institutions developed duxf;
this period: the agrichltural junior.school which provided a
three-year, work-study course for young peoplé 13 to 15 years
of age who had completed primary educatlcn, and workers uni-
versities, mainly of a specialized nature putting on programs
closely related .to'the basic production requirements of the
district.
This tremendous expansion of educational effort was not

unaccompanied by grave difficulties. Guiding the work of the

»

s i it e e
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young people required considerable effort from the skilled

workers resulting in production losses the economy could ill

S

afford. Also, there was a severe shortage of trained teachers.

Between 1961 and 1963 several attempts :‘ere made to impx'ovb i

standards by increasing the teacher training facilities,
converting many half-work, half-study schools to specialized i

vocational schools, eliminating sub-standard schools, raising 3

the of senior y schools while at
" the. same time stressing the application of theory to the
problems of production. Y

Some concept of ::né magnitude of the problems encountered
may be gleaned from the following statistics which, it is
stressed, .are but very rough approximations. By 1960;,
90;000,000 children, perhaps 90 percent Gf the relevant age
group, were attending primary schools; 40 percent of the rele-
vant age group were attending junior middle schools; and
probably not more than 3 to 4 percent of the relevant age
group attended senior middle schools.

During the same period 60,000,000 were attending literacy
classes.and 30,600,000 were enrolled in some form of spare-
time education, There wefe 800,000 atténding universities
and 280,000 students enrolled i teacher-training institu-
tions. %V 1 CoL
“The political unrest emsuing prior to ungiuring the
exposure and subsequent trial of the 'gang of four' has now L
subsided resulting in a period of stability that has allowed




attention to once again, focus on the task of improving the
education systej. To this end interest has been revived and
actively cultivated in the area of international exchange of
scientific scholars and other technical experts. China has
also arranged for some of its key people to either visit,
study or undergo specialized training at various foreign
institutions or engineering works.%?
Mr. Cheng Jian-Hua, Second Secretary of the Embassy of
The People's Republic of China, Ottawa, Canada, has provided
the author with vaty interesting information on China's educa-,
tional system, which.for reasoms of brevity has not been
included herein. This.material includes a 1ist.of Fey'univer-
sities and colleges (1981), enrollment statistics for the 1980
academic year, as well as information on the organization and '
of the ional system. ’ j&.

. SECTION 2.

The two major shipping corporations of the People's
Republic are the China National Chartering Corporation and the

China Ocean Shipping Corporation. The former, as the name

implies, charters vessels to carry cargoes to and from China

while the latter owns its vessels. During 1980, some .
10 000 000 dead weight tons (DWT) were chartered, roughly one-
half of this through London-based tompanies. The China Ocean

Shipping Corporation (COSCO) has expanded very rapidly to'400

vessels totalling 7 500 000 DWF as of June, 1981. In addition
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three Hong Kong and Macao based companies, China kxch:nts,
Ocean Tramping and Yick Fung controlled by the Ministry of
Communications awns 2 000 000 DWT between them. The fleet
consists of: talyksrs = 20 percent by DWT; general cargo
vessels - 35 percent with a somewhat larger percentage being
bulk carriers. COSCO estimates it now carries 70 percent of the
overseas Chinese cargoes. Such, rapid growth has not been

devoid of problems. At times, all the vessels have not been

fully utilized. m.hg o ion has also p arrange-
‘ments for many crev; mrs to 'sail on. foreign vessels in
order to gain experience and update. their knowledge.

Many of the smaller vessels have been built:in domestic
yards, ar:d a few have been ordered abroad. However, by far
the grestir number abs Secchi-hand acqeisttions £rom Europs
bought for cash at rock-bottom prices. As of June, 1981,
forty-seven vesui- aggregating ¥ 800 000 DWT were on order
from foreign.yards with expansion plans calling for a fleet
©of 20 000.000 DWT by 1990- . . \(

Another development is a joint venture. with a foreign
shipping company registered in Burmuda. The foreign pa’ztner
ontrols the operation but also has access to Chinese shipyards .
and potential charters. :xn‘e'xchan e not ‘only is China pro-

r\;ided with an opportunity to expory her ships, but more

importantly, to improve the technfcal and hamagerial skills

‘of her shipping officials. This t has aiso ided

| valuablé training experiences for ship's officers-and crews.?3

o
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Another area for technology tramsfer is licensing

arrangements with foreign engine builders .and ship's machinéry
manufacturers: The Janusty, 1953,; Marine Engineer's Review
(p. 22) reporfs the first Pielstick 12 PC 2.5 diesel engine
built under license by ythe Engineering Division of the Hu Dong
Shipyard in Shanghai fully satisfied all operational and manu-
facturing standards established by the par®nt ‘company while

_operating on ‘the test bed at the engine works of the builder.

The China Corporation of the-Shipbuilding Industry acqulzed
the hcense for’ the Pielstick engine from the Société d'Etudes

Pa g de Machines Thermiques (S.E.M.T.): dunng 1978: .

: : The specxalxzed educational requirements of seafarers,
harbour design and management people and’shipping company
personnel have been catersd for by two Maritime Training

i . Coileges: ‘The Bhanghal Gollsga of Marine Pranspottation son-
ducts various types of courses including a five and one-half
- yoar Shipbuilding program.

The othex. Dalian (Dariefl) Marine College in L1aon1ng

Province, was founded in'1953 and provides five-year programs
in the following faculties: ,.
Marine Economics o 5

. ( t Marine Engine Cunetzuctxcn ) NE

Marine and Inland Waterways 'l‘ransportation

}' 7 Navigation X 4
" shipbuilding = :



- tipnal stafs attached to this mstxtution. ~

125 L
This institution is considered to be the largest of its
type in the world sty an G MaEoh, 184, Noused moreJihan o
2800 students enrolled in the various ‘faculties--1 000 in
engineering and 845 in navigation. The college is equipped
with some ofsthe most modern and sophidticated teaching aids,
a recent acquisition being an advanced navigational and
engineering'simulator. The .. vuhong, a 10 268 D genpral a 1,
cafgo vessel is the largest of ‘the College's training ships
accommodating 60 students on world-wide voyages. At present.

there are apy:oxm\ately §00 professors and other instrug-
94




CHAPTER 12

JAPAN

SECTION la.

General Education

(a) History: 2 .

The Meiji Restoration <in 1867 set the stage for the
subsequent development of modern education in Japan. The

foundation, however, - had already been laid by the Tokugawa

in Edo y Tokyo) which had a higher educa-

tional institution urider its ‘direct control.” Thé Fundamental
Code” of. Education was promulgated in 1872 undef which educa-
tion was organized into three progressive stages--primary
school, middle school and university--and by 1886 three or
four years of primary education had been made compulsory.

Before the turn of the cent\‘lzy, secondary vocational '
schools, normal schools, higher normal schools and univergity
preparatory schools had been-added and by 1900, the period of
Fon.npuxsory education was extended to four years an_q‘the
tuitfon fee for public primary schools was abolished. By 1908
the compulsory primary schdol program was extended to six

years. a

(b) Basic Principles of Education:
* ExtenBive changes to the education system were inaugu-
S ; : - i
rated after World War II. ‘Article 26 of the1946 Constitution

not only guaranteed a free, basic education to all children
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but also obligates the parents or guardians wjith respect to
school attendance. The Fundamental Education Law of 1947
defines the aims and principles enunciated in the Constitution.
Thus, th€ development of self-reliant citizens with a respect
for human values is considered an essential ingredient of a
democzatic state and to this end, considerable emphasid @
placed upon social studies in the public school curricula.
The law explicitly prohibits discrimination based upon race,
creed, sex, social or’ economic status. Further enactment§
decentralized the educatignal system,>established the 6-3-3-4
school sequence and reoriented the curricula, textbooks,

teaching methéds and administration.

(c) Organization of the Education System: ,
Pre-school imstitutions such as kindergartens administer

to children from three to five yéars of age with appropriate

courses for\l_':{ds level. Most kindergartens ard privately

operated. Day nurseries for infants from birth to five years

are by local g as social welfare institutions
and cater to those children-requiring institutional care. The
instruction provided in both types of institution is the same
for children aged three to five years. o
Compulsory, free education is provided Eo: all children /
between the ages of six and fifteen. Eleméntary education is
erovlded dufing tha first sk vesrs while the next T
‘is taken up by the lower-secondary program. The national and

N
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local governments provide children from needy families with
grants for such expenses as school excursions, supplies,
lunches and medical care. ’

The upper-secondary school program leading to the,high
school or matriculation diploma may be completed by (1) three
years of full-time study, (ii) correspondence tourses, (iii)

part-time (mainly evening) coyrses. These institutions offer

_ general (academicf, ‘technical, commerciil;”domestic auts and’

othér types of programs, although (as of May, 1971) 60 percept
of 2l upper-secondary school studénts were enrolled in /°
acadenic courses. ' « o &

Higher education is provided by universities,.junior
colleges and technical colleges. Underg:aduate prograns “lead-
ing to the baehelm: s degree’ require four years of study
(medical programs. ~ six years).while the master's program
requires an additional two years. The doctoral pfbgram re-
quirés five years of study beyond the undergraduate'degree. .
gunior colleges offer two and three-year programs to upper-
sscondasy aEbGGY gradistas, credits from which may be used

towards a bachelor's degree in the appropriate field. Com-

pletion of &.< y" school ‘prog: is required for '

admission to the technical colleges which offer five-year,
full~time' prograns for-the training of technicians. This type
of training was introduced during”1962.95 '

All of these institutions [seldct their néw entrants uynn

the basis o%pecial entrance ejaminations impqse/d by the

s
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individual institution. These examinations, especially those
used/by the more prestigious universities, have had such a

profound effect upon Japanese, society that @ great deal of

controversy respecting thehecessity of such rigorous elimina-
tion procedsges has developed.| Many people feel that the

price ‘exacted by this annual catharsis is excessive - a steep -
increase in the suicide rate ocours each year duting the .
examination period - and that better and more humane selection’
methods must be devised. .« s . s
SECTION 1b. . ’ -

Lo : i
Technical and Vocational Education

Upper-secondary &ducation in Japan is divided into general
and specialized vocational education. The}pe:cencaf;e of lower~
secendary school graduates going on to upper-secondany schiools

has rapmly ‘increased to more than 93. 5 pe:cent ona national

" average in 1979. f'he curricula of ,some upper—secondary level

coursen;, espectally thosk taken part-time or by correspondence,
generally require four years or moze'buc such ‘graduates qualify
for university entrance examnacmns on an equal basis with
those from full- time instxtutxnns., : . B2
In upper-secondary voc.atiunal coursés, _ee;uc% on' is given
with an aim to develop theqﬁ;u-es and abflxtxes»essenéia} 7
£Jr various kinds of work. 1In thé gerieral course, the
curriéulaalso includes some yocational subjects. As of 1978,
vocational subjects were taughty in. 66.4 pex‘cent of all public,

general, full-time, upper~seccndqty ;choo].s. 30

¢ v




" this. phenonenon.

SECTION lc. e
Industrial Relations
Bacause of Japan's rapid evolution from a. semi-feudal
state to become an industrial’ nation of the first] magnxtude
in a 'period ‘of l}_ttle more than 80 years, it would be wéll to
exaniine certadf other facets of Japanese life since +E s

\mlxkely that education of am;. by itself can fully account for

‘In 1957 the fifteenth ‘tn)(ugawa Shoqun re-established an’
Inperial ‘government with the Emperor 28 the. head of a: unitied.

stite. During this era, (1867-1912) known as the Meidt ;.

. Penod, "Na;ional Prosperity and Military Strength" wag. the
shxbbnleth as’ Japan strove to cateh up with the advancedV” L

natxons of Europe.‘ Duxing th).s permd, the rapui and thoruugh .

assmul ion of Western concepts. msntutmns, learn;ng and
technoldgy placed fapan firmly on the Way-toward' becoming a
modern industrial natxon. In’tune with the, mpeziah&;tu

amb&tions of the ma]or E\.\!‘Opean powgrs of the per:oﬂ, . she used

~
. defense and econonuc reasons to justity he: military adven—

. tures first in China and the(x 'Russia‘ 'rhe subsequent

victn{ies‘ enhancegher international prestige and provided -
the stimulus ﬂd;‘e annexatmn af Kore dur].nq 1910.

In the larger mgtropolitan. centers, the Japanq»e wxfh
the- assistance of. vars.ous European ca:poraticns/ﬁen busily
mtrodueing the latesh technnlogical wonders. the telephc

elnctric light and power systems, electric trolleya. steam

ST
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railways, steamships and many other marvels of the age were
constructed during this period. - %

During Wo¥ld War I, Japan fought along with tfie Allies
and in the process her industry underwent such a phenomenal
and spectagular developmeni that by the end of hostilities

she was recognized, as’ nn.\of the -Big Five. ver, such rapid -

Vg development m not. come about wkthnut a trenendous strain’

being placed ipon, the sncial, economic dnd poli

of the auciety. This was axacerbateﬂ by the v)orld-w,z. e

y depr

mn of the' 1910'»;, “Nation poncy wallowing in the

euphctlaiof muzazy Success ‘and dominated by the-mil{tary

2 & estahlishmellt, attempted to rdccmcile the,diffu:uldes by. |

% _imperialistic res, first in Manchuria and then in other

sreas, culminating finally in World War II. The, Japanese
Peace Treaty was signed in September, 1951; and after approxi-
mately one year, she had joinea a2 é.he'-pociauzéd Onited
* & Naticns agum:xn. She was udlutf.ud to full united Nations
\ me-bership rlunnq Decubex, 1956. This acceptance by the J

world éommunity -ppear.u to have triggered a release of new

% A .
Y ., energy that as been cited ‘as" at least .one of the factox: that

. Constitution is'codified inder various laws and regulations.

- 1" These dealiwith health and occupational safety, hours of work,

paid vacations, protection of women and young wrk% etc.,’
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and are basically similar to those in most modern industrial
states. I ' N x .

The Japanese Industlial Revolution started approximately
100 'years after that of most European countries with the
result that there were practically no workers experienced and

familiar with foreign ion methods and hnology .

Japanese industry adapted to this dilemma by hiring young
people straight from school and training them in the new
technology’ #ight on the factory floor. These young people
soon became key personnel because they were more adaptable

B and ‘quicker to learn than older workers. ’

. : As a result, occupational skills have come to be developed
within individual enterprises--unlike European practice--and
highly-skilled workers in one establishment are not neces-

; sarily rated by anotfer firm as equilly skilled. This practice
in conjunction with the growing complexity o} the industrial
pfocess caused emplayers to offer exceptionally worthuhile
inducements in order to retain a stable, dependable and loyal
work force that nad a vital and sustained interest in their

’ . wczk, The sn-dnlled "1ife-tine employment” practice, semior-

ity Vage aystem, the provision of welfare and recreational

facilities for wax‘)gats and ‘théir’ familibs and the especially
generous retirement allowances--all provided by the. employer--

play an important role.in erployee moral, thus providing a .

deep ‘Sense of xdu.nnty between the worker, h:.s family and

‘the employer. : . !

B e g
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According to a 1971 survey by the Labour Ministry, hon-
statutory expenses for welfare and reécreational facilities
constituted 4.1 percent of total labour costs while statutory
welfare expenses amounted to 5.1 percent. Retirement allow-
ances paid to employees with 30 years service with the same
firm average 23.4 times their final monthly wage. f‘
In recent years, a change has been noted in the type ‘and
. nature of the skills required. Skills mastered by experience
alone have tended to be discredited in<favor of the greater
theoretical understanding demandéd by new technological innova-
tions. The efficiency of young workers often exceeds that of
older, experienced workers when performing new functions.
This has resulted ina re-examination of the seniority wage

s " system in an endeavour to reflect the changed conditions.’®

SECTION 2.

*titin\e Affairs

For a consigggable period now, Japan's mari'time transport

industry has been playing a very significant role both socially

i
|
|

and economically. 'The fleet of ocean-going.vessels® has been
eaviying thin mation S iopore and expore birgoss 4t Lov AT
stable freight rates, and while enjoying a steady growth, has

‘contributed ially to the i of Japan's

balance of payments account.,

i
% N Japanese imports and exports account for 20 percent of

|
|
{

/ . ¢

world cargo movements. However,'the t_onnuge/o'j'apansse flag

bl
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vessels has declined with the number of ships reaching a peak
during 1972 and the gross ‘tonna7e peaking during 1976. To
offset this trend, {N}an has made greate: use of chartered
vessels of foreign registry. Japan is rapidly losing her
competetive position on the international shipping scene and
one of many factors involved-in this phénomena is the high
cost of crews. The report bf the Ship and Shipbuilding

.
Rationalization Council an advisory body to the Minister of

‘rransport - taking igto acgbunt the f£luid nature of the world

economic situation has a flexible aimed at’
highly automated vessels, modernization of the crew working
conditions and national economic'security. This last consid-
eration requires sufficient Japanese flag carrying capacity
for a stable energy supply. At present, Liquified Natural
®.s (LNG) carriers have assumed greater importance since this
" energy source has shown an increase in both demand and
desirability.?? -

‘The 1973 oil crisis triggered a worldwide depression in
shipbuilding from which Japanese shipbuudetl have not yet
recovered. Lloya's Register of Shipping statistics indicate
that Japan had uppxoxj,ﬁce 17 000 000 gross tons of new

building on its order book in 1§vs, but by 1979, the low péint,

this had dropped to 4 700 000 gross tons or 28 percent of the,
peak. A rapid increase in shipbuilding bankruptcies ensued
reaching 46 by the end of February, 1979, Many other industries

were also suffering from the shock of the energy crisis with
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the result the d the Law for

Y
Jtabilisation of the Designated Depressed Industries, May,
1978, and this was proclaimed for shipbuilding in August,

1978.100 X

In July, 1978, the Shipping and Shipbuilding Rationaliza-
tion Council pointed to the need ta ntabi}t:e the nation's
shipbuilding industry by closing excess production capacity
which was subsequently reduced to 35 percent of its previous
value: The total number of employees’ was reduced from 117 000
at’ the end of October, 1974, to 57 000 by April, 1980, During
the same period, the number of sub-contractor's employees
dropped from 49 000 to 18 000. This reduction was carried
out, first of all, by stopping all new recruitment, secondly
by transferring those in shipbuilding to other divisions of
large ‘companies, and thirdly by encouraging voluntary retire-
ment of older workers. . &

Such drastic action is quite unusual where lifetize
mlomt has been traditional. However; by arrangements
‘agreed upon by unions, management and government, it was
worked outrelatively smoothly.™\ v v

Even this drastic surgery left surplus capicity during
the low point, but this was ab-orbed by the building of

government: spunsozad vessels and t:ha replacement of ships

owged by puh]aic‘aga\.mcisl. o
General, the recovery was largely supported by orders

fot‘ small and medium tankers and for bulk-?lttie;ﬁ where the
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. sustainable level of building.

over-tonnage was not so ba7/ The expectation of a future
increase in the sea-borne steam coal trade and the increase a in
grain shipments to the U.S.S.R. and China contributed to an.
increased number of orders for bulk-carriers during 1980 and
1981. Dutj:ng'ths years of high economic growth and abundant

resources, the Japanese shipbuilding industry attempted to

meet the increased demand for ships. However, in a slow-growth,

and environs 1 i econony, it is prudent

consider the limiting factors and plan £or an appropriate”and '
k 101 phe present worldwide deZ
pression-has had a drastic ‘effect uupon-Japanese sh_ipbuud;azs
with new orders for the first half of the 1982 finantial year
(April 1 - September 30) dropping by 60 percent..compared with
the same pericd of i931. “These figures were released by Mr. H.
Inamura, Director of the Shipbuilding Division of the Japanese
Ministry of Transport, during a recent London visit.102

Those sections of the Japanese Shipping Laws.pertaining

“to the number, training and qualifications of ship's officers

and the manning of ships are largely unchanged from.the Meiji
era. These now require extensive revision in order to ade-

quately provide for the technical innovations that have taken

place since that time. During 1969 the first ship having an

'umnanned-inachine:y-space' (UMS)' was placed.in service. -Such

vessels riow account for 30. percent-of Japanese ocean.shipping.

During 1977 a study was with the ¢ on of the
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. o
Seamen's union, shipowners and other experts in this field to
determine how such qualifications, training and duties should

- be updated.

This study resulted in proposals being formulated and
tested on an experimental basis. Based upon these investiga-
tions, a committee. has‘aev‘e}opéd a model for a future manning

system wl-‘ch has been tested on 14.recently built, fully

automated vessels. -The data thus aécumulat_ed wf{l provide a
substantial and'solid background to gpxd'e the direction of
thé manpower modernization pwqx:am.l')3 3 .

This high level of maritime activity, including the
sophisticated methods of ‘dealing with the present s)ump,.has
riot taken place in an educational vacuum. Educational institu-
tions fcrmad specifically to deal with maritime concerns at all
levels are'an integral part of the Japanese ‘industrial scene.

A considerable ‘number of inst_icutions offer programs dealing

specifically with shipbuilding, marine engineering and the

- training of ships officers and ratings. However, thie two: top

level institutions catering to the. entire spectrum from ship-
and machinery design to the management of s.hipping com}lanxew
and maritime law, are the special Maritime Universities situ-
ated it Kobe ahd Tokyo. Thesé have rigorous amnis‘a':ion standards
and. ares SSnsubat SINITAE Eo"the Amériéa:n Merchant Marine Academy

at Kidly's Point, New York.




Tokyo University of Mercantile Marine

oObjectives '
Under 'The National School Establishment Law,’ Tokyo

104 yas established on December

University of Mercantile Marine
30, 1949. - The origin of this University can be traced back

(j‘_o the Mitsubishi Nautical School (Mitsubishi Shosen Gakko)

which was established in November, 1&7’5‘, for the purpose nf_\

training merchant marine officers for jfban émerging as a new |
nation. The p\.!rp;ase of this University is to study and in~
struct a variety of sciences related to the.navigation of

shigs, and because of this special pltpose, 1t s Guite) migae

amon& dll the national universities of Japan. . i

The Undergraduate Course

The -Facilty of Mercantile’ Marine Science.was created in

‘1949 based on the, foundation of-the Nautical College (Koto

Schosen Gakko). The faculty at that time had two departments:
Navigation and Engineering. Thereafter, two more departments -
w_e're established: that is; Dgpartment of Control Enginéering
in April, 1977, Department of Transportation Engineering in
April, 1978. . N 3 ’

Chairs and Subjects - Professional Education:

Department of Navigation

Positioning ‘and Sailing Environmental Science of .
) 1 5 Navigation
Marine TraffictRouting . .
e .. Electronics and Communica-
Navigational Instrument “tion Engineering




Ship Maneuvering

Naval Architecture

Navigation Law

Department of Transportation Engineering

Engineering of Trans-
portation Management

Accident Prevention
Engineering
Deparunen.t of Engineering
Marine Steam Emgineering
" Nuclear Ship Engineering
Machine Design

Applied Mechanics

Department of Control Engineering

Control System Engineering
Electrigal Engineering

Electronic Engineering

nel‘atgl Subjects
Applied Mathematics

Economics of Marine
Transportations

General Education -
Philosophy
Jurisprudence

Mathematics

Engineerifly of Trans- Q

portation Facilities
Information and System
Engineering

Marine Diesel Engineering
Marine Auxil¥ary Engineering
Engineering Materia}s
Thermo- and Fluid-Dynamics

Plants Administration .
Engineering

Applied Physics

By
Maritime La{l

History

+ Economics

Physics
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Astronomy . Chemistry .
English . German
French Health and Physical
\ o Education *

2

~
The Graduate School was. started in June, 1974, with fwo

The Graduate School

research courses: Navigation and' Engineering. The courses
lead to the Master's degree.. The Degree -of Master of Mercan~ ‘
tile Marine sciencAs confexred upon‘only those who have
followed tne couxu of“two ‘years or more, obtaining more than

30 credits, and submitting a thesis for Master's degree. The

- requirement for obtaining credits is the same as in mﬁnder-

graduate course. As the staff of the Graduate school 15 also

that of the course, subjects are similar

7

to; but more advanced than, that of the undergraduate course.

i

The. following gives the name of the chairs of the masters

. course.

Division of Navigation
Positioning and Sailing
Nnviq&tional Instruments

Information Processing
in 'Navigation 5

Equipment and P“Lntenanca"’
of Ships . ®

Transportation E;nginee:ing

Naval Architecture -
.

Marine Traffic "Routing

Environmental Science of
)lnviqation

Electronics and Comunica-
tion Enqineatinq

Ship Maneuvering

‘v
Navigation Law ¥
Maritime Safety
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. Division of Engineering
Marine Steam Engineering Marine Diesel Engineering
' Nuclear Ship Engineering Marine Auxiliary Machinery
- Electrical Engineering Electronics Engdneering
. Engineering Management Control Engingering
Machine Design ‘Engineering Maiex?ééls
Afplied M,evcha‘nics- Thefmo- and Fluid-Dynamics
) Related Chairs ) )
: ) Applied Mathematics Applied Physics N

Maritime Law Economics of Marine

® . mrhnsportations
Sea Training Course
. The graduate who has ear:ed Shosen Gakushi does not of
itself mean that he is qualified to be a merchant ship's
officer. He has to enter the Sea Training Course upon gradua-
tion and undergo a six months® sea training. When he has
‘ . completed the training course, he is entitled to sit for the
National Examnam.cn Qualifying Sea Techmmans. .
Only the graduates from the Department of Navigations
and the Depattment of Engineering of our \mivex:sity can enter
the Sea Training Course.
~
i . CONCLUSTQN /
, ‘
Of the four oountries examined, only Japan was heavily

industrialized prior to World War II. ALL-of the others have

developed their industrial and ity bage t
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: to the cessation of hostilities. Shipping and'sHipbuilding
activities in particular have really only been developed
within the last two or three decades. |

" While certain beavily industrialized areas of Japan sus-
tainea subktantial bonbing ddnage, others such aq‘ the (stedl
works at Sasebo on Kyusho Island, vere not senmlsxy ihca-
_pacitated, although this latter city is located only about 50
kilonetres from Nagasaki, the site of histgry's second atonic

“bomb. Of perhaps greater importance, the essentials of an
induwtrial society, the skills, the york sthic und\ = adVanced
and wniversal education ‘systen, almough confused dnd seriowsly
disrupted, vere not completely destroyed.

The relatively long period under martial law, »v(heh
American aid and expertise of all kinds vas made availablke,'
px.:ovlded,fhé opportunity to rebuild old and_-outmagled \ind\‘:stx‘:ies
and equip'them vith the latest machipery and technological
processes. At the same time, Japanese society, fr_eed“‘éo some
extent £ron the more conservative of social mores, was able to
" adapt its institutions to correspond more closely with the
realities of the second half of ‘the twentieth cen‘eury.i During
these and subsequent years, far Teaching changes occurrea in
the social; legal and educational fabric of the Nation. Thus,
Japan——tha same thing occurred to some extent in cert: m areas
of Europe--vas in nany waus provided with the latest #nd, in
some cases, far more éfd!em methods of production than that
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generally in use in continental U.S.A. during the game period.

Much’ the same thing can be said apout the rebuilding of the

:
|
)

Korean Republic after the Armistice excépt that by this time
many European countries were able to actively participate in i~
the rebuilding program. Here again, ‘even later technological
processes were made available so that in many respects the
South Koreans were placed in a particularly favouxsbxe\ 8i-

tion to successiully compete in theé world market place after!

thel.r own basic needs were catered to.,

Amerlcan foreign policy of the forties,' fifties and = /<

sixties, not only £ but physically the Repub-
Lic of China (Taivan) against the forces Bf the People's
Republxc. There can be ll.ttle doubt that it was the feax of . .
American retaliation that prevented the armies of ‘the People's :
4 Republic from subjugating the island of Taiwan., Since t_h{ /J\\’
,Nixon Administration's rapport.with the People's Republic of i
GHiind; leconanlio metivities; at Teast in, the smgbuuamg a':‘q(\// R
appear to have lost some Of the earlier momentum. Pux’ther,

es that when he recuxned to Taiwan fur a visit during June, - [ .

s

ion was ‘of a be. countty Wwith strict

" censorshipiand martial 1aY the ordes of the -day &

With respect to the educafion and ‘training cf‘f..anne

engineers, it is"to be fioted that no mention of a mechanical

engineering workshop apprenticeship was to l‘ found in the )
3
o
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- & 3 s
literature and other research docuhents. Howgver, it would

appear, highly probable that aﬁ ceship may still be

ane avenué for recruitmenf of engineenﬂg officers in “the

Japanese, merchant service. It is well knuwn that ‘prior to,
during, and after World War I, d large number of Japanese - :
& . erigineers in training studied in British educational institu- y

tions or served an. ceship in B:itish i ing

works. 'l‘lﬁa, plrind coxresponded with the zenith of Bzitish

“ mezchant shipping, which in many ays nade it the nodel for o g

| e 3 cduntries enqaged‘ in es:ablishug a nuuonal ma.rcha.m: marxne

- However, the other coum.xiei -urvayed aznved on the *

' ) ncéne much later when‘he applicaticns of ‘the new technoloqy
had.rendered - a mec)uni.cal apprenti\':euh.lp lout.hing of a ana-
chronism. The training fauhnp- p!widad hy these_countries

7 for thcun merchant uervice pexsonnnl ape:’ta at a very high -

A - ical 1eval. expen:nce és provided by the ]
. use of eleci:ronic -umx:ms and apeciauy ‘equipped tzami‘g .
: vessels for hands-on, 2enl !.;fe experiences. l "

. There is yet ancéhe: ennoept that onqht to be conndered
in ‘a comparative ltudy of t_l'us nutuxe. annnaae industxial
relations -aze based ugbn concensus xuche: than the confronta-

AN t;ton technigues vp:acticed by the proponents of the so-called ‘
"free enterprise" lysuxg " 'l‘he method of :onaansua 1s nothing
more than the prucdcaf upplication o! sound -oclal psycho- 3 |
log}.cnl principles. When some form D! chl.ng. is being i




employeés involved including the worker on th&%Shop floor.
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¢ v
contemplated,” the ‘Goncept is at once introduced to all the
All facets of the concept are discussed®after which it passes
B 3
. 3
upward through the-management hierarchy where further refine- &
ments or difficulties may be explored. -Upon. reaching the

, Chief [Executive Officer or topmost manager, who may either

accept or reject the”idea, it is extremely unlikely that
4 outright rejection would occur unless some totally unforeseen
or external force had made the entire concept redundant or at

least -ex

mely renuous. Outright rejection without good ‘and

valid reasons,would place the mamager in the socially umaccept-
. able pv;sition of "losing face" after utilizing the finest minds
i Of the entérprise. No sensible manager,would take such a risk.
While it is %ot entirely clear if this process ensues in
| the two Chinas, itgyould be safe to assune that it is utilized "
\ " to some degree in Korea since it was:a Japanése Province until

fairly recent times and a very large interchange of trade does

take place.




PART “THREE

NORTH AMERICA
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CHAPTER 13

UNITED STATES OF AMERICA

SECTION 1.
The Massachusétts Bay Colony, a Calvinistic theocracy  °
founded in 1620 by the Puritans, had an inordinate effect upon
the subsequent development of the American educational system.
The concept of compulsory education was enunciated in a law
of 1642 and a further enactment of 1647 (the "0ld Deluder &
Satan Act") provided for tax supported, state controlled
education. This latter law requireg every town of 50 house-
holders to appoint and pay a teacher of reading and writing .
and every town of 100 families to establish a Latin grammar

S ‘These

school to prepare the young for the university.:?
laws subsequently became the model for similar legislation in
other New England colonies except Rhode Island.

The first institution of higher learning in ‘the British
‘Cglonies of North America was established October 28, 1636,
when the General Court of Massachusetts Bay Colony voted E400
for the establishment of a college primarily intended to
train young men for the ministry. Amongst the .Pux'itan immi-
grants were over 100 graduates of oxford and Cum@r{dge univer-
sities, and these people wanted their sons to enjoy an education
similar to their own. One of their number, a young clergyman
named John Harvard, died in 1638 leaving E800 and his library .

of nearly 400 volumes to the new college which had been
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relocated across the Charles River in Cambridge. It was namdd
Harvard College March 13, 1639, in recognition of his genero-
sty 206 |

On July 4, 1776, the Declaration of Indep‘endence‘ pro-
clained the thirteen oridinal colonies as freeland independent
states of a.United States of America, and this becade reality
with the cessation of the War of Independence (1775-1783).
The Constitution of this new natilm became effective April 30,
1789, when George Washington assumed the. presidency; but even
before this document vas adopted, a large humber of amendments
had been proposed from which ten were finally ratified on
Decenber 15, 1791. Nowhere in any of the Seven Articles form-
the Constitution is the question pf education addressed. %’
Hence, it is the Tenth Amendment/which has been invoked to ,
affirn the philosophy of a decentralized system of education
coMtrolled and regulated by the individusl states. Because
a; this, the regulation and licensing of both private and
public education has bvolved in somewhat different’ directions
although all states have certain common elements in their
lawe’ and regulations.

Because the Tenth Amendment effectively blocked any
national legislative effort to provide federal aid to edhca-
tion, the "Common Defense and General Welfare of the United

States" clause (Article 1, Section 8) was broadly interpreted

.to allow\‘legis'lativs action for the development of federal-
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state-local partnerships which greatly enhanced the quality,

amount and availability of the educational effort. It was
.

under the aegis of this section that the Federal Office of

Education was established in 1867. Federal support for

1 educational (1317), the establishment of

the National Science Foundation {1950), the Manpover Deveyop-
ment and Training Act (1962} and the Vocational Education Act

(1963) were among others introduced by virtue of this more

08

enlightened interpretation.'®® However, these developments
may Be considered ‘as motherhood issues unlikely to 'ev'dke_m;ch"
adverse controversy. This was certainly not the case wit}i
the historic opinion handed down by the United States Supreme
Gourt on May 17, 1954, (Brown v. Soard of Bducskion of Sopeks)
respecting educat.&unal rights of minority groups, paxticuiazly

Négros. Here, in a unanimous decision, the Court ruled:

To separate them from others of similar age and .
qualifications solely because of their race generates

a feeling of inferiority as to their status in the
community that may affect their hearts and minds in- ,

a way unlikely ever to be undone ... We conclude

‘that in the field of public education, the doctrine

of 'separate but equal' has no place. Separate %
- educational facilities are inherently unequal.l09

Over the years the American public education system has

evolved in a manper that provides eight years of elémentary

aducation followed by \ux-yeaxs of "sacondary or high school

education. During’the twentieth century, this pattern has

gradually altered so t.ha!; most Aac},n}ml systems now provide six
. ;

years of elementary education followel by three ygars (grades




7, 8.and 9) in a junior high school plus a further three
years in the senior high school. The concept of the junior
high school was introduced to assist the adolescent to cope
more successfully with a particularly difficult and traumatic
period of his or her life. Most of these institutions not
only hive trained counsellors, but also offer a varied social
prag‘ram to assist the youth of both saxe.s in social develop-
ment and integration. - . s )
Another important aspéct of the junior’ High school is
the industrial arts program or manual training as it vas once
called. Tn most school systems p&ticipatinn in these pro-
grams is required of all children since it not only provides

an opportunity to explore other facets of knowledge but also

to apply some of the ical . such as ari
and elementary science, etc. At the senior high school level

industrial arts programs offer more ndv-nceg work and a more

ng study of i ‘A y-and the 1 of a tech-
nological society.

Higher education consists of a further four years of
study beyond the high school diploma for most liberal rts
programs, although px’a!eninnal schools such as meqicine,
-engineering, law or teaching require an additional year or
"more to obtain the baccalaureate degree.

Private colleges and etk vessitien Have & special place’

\\in the American education system. Many of .thase institutions
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trace their origins to the sectarian interests of another age ‘

.
although time has often” blunted such concerns. While most

are propably quite oxdmaxy in their didactic efforts, others,

_such as Barvard, Yale, Prihceton, etc., have gained inter-

national dcclaim and prestige in certain fields. Because

these institutions largely depend upon endowments and private

funding for their survival, the fees charged students can be i

rather'ataap, Home:Federal fussistanch has also been provided

mainly in the form of scholarships for especially able students. y
) Backuse of the decentralized sducation system mentioned . *

earlier, no single standard exists to relate *the. level of

achieverient indicated by the high school diploma l‘:_ou one

state to another, or for that ma‘ttar. from one school to the

next. Thefe is no national public testing of elementary or

secondary public school pupils. However, public and private

colleges and universities usually insist that all aspiring

entrants take scholastic achievement tests or college-board

examinations. simnnny,,stndents seeking admission m‘gradu-

ate school must submit to a star achievemerit exami on,

or Graduate Record Examination.

SECTION 2. S
Water borne shipping upon the great lakes, inland wakars r

ways, and the world's'oceans has played an important role in ..

the nation's economy for a very long. time. At‘ present .40

percent of the country's daily fuel requirements -amounting ta_'




.and by the.end of the war 6634 officers had graduated from its
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250 000 000 gallons (1 136 500 kilolitres) of oil is imported :
plus 85 percent of some 77 critical commodities required in

industry. With only 6 percent of the earth's population the

Frvee

\
Americah economy alone consumes over 33 percent of its total

raw material production. This vast trade is almost entirely

transported by ships which are also Wlled to carry manufactured

goods to home and overseas markets. While a great deal of
this activity émploys foreign bottoms, it has been deemed . '
expedient for defense and other. reasons to have a substantial
portion carried in American flag vessels. As of January,. °

1981, the ‘Ame_ricm merchant fleet consisted of 723-vessels
totalling 24.1 million dead weight tons (d.w.t.). - At the

time 45 merchant ships aggregating 1.6 million d.w.t.

ere under construction or on order as part.of the shipbuild-
ing revitalization program ensuing from the Merchant Marine . ~
Act of 1970. )

The Merchant Marine Act of 1936 provided for the estab--
Lighment of ‘the United States Merchant Marine Corps whith came
into existance March 1s, ,193s. oOriginally, training and
instruction was carried out on board various merchant ships
and 1qy.er at temporary shore establishments pand;ng the
acquisition of the Walter P. Chrysler estate diring March,

1942. This estate, comprising 76 acres of land, 'is situated ?
at King's Point about 20 miles u‘ of New York City. ‘The
first class entered the new facilities in Septembfig, 1943,
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two-year programs. At the cessation of hostilities, a four
' year, college-level program was inaugurated and the institu-

tion elevated to degree granting status by a Federal Act dated

110

August 18,.1949. The following¥information has been taken

directly from the 1981-82 catalog of the United States
Merchant Marine Academy. )

The United States Merchant Ma!ine Academy offers a
four-year undergraduate program which leads to a .
Bachelor of Science degree and a merchant marine . -
license as a Third Mate or Third Assistant Enginéer
or both. In addition, graduates are commissioned

as Ensigns in the United States Naval Resérve. The
Academy is acoredited by the Middle States Associa-
tion of Colleges and Schools.

Three major’ programs are offered: Nautical Science
‘for the preparation of deck officers, Engineering

for the preparation of engineering officers, and a
combination of the two Dual License program,

which leads to a uce@n each specialty. The

Nautical Science and DNal License programs each x
offer a single curricilum. Engineering students’

must select one of two curriculums, either Marine
Engineering or. Marine Engineering Systems. In

addition to a major, Nautical Science and Marine
Engineering students may also take concentrated

elective programs offered by the Departpents of
Engineering, Nautical Science, Maritime Law and

Economics, Mathematics and Science, and,Humanities.

All midshipmen must take naval science courjses

prescribed by the Department of the Navy.

The academic year at the Academy is’'divided into
four academic quarters which span eleven months,
generally from the last week of July to the end
of June. As an integral part of the.program,
midshipmen spend one-half of both their sophomore
(second) and junior (third) years sailing on
merchant vessels in a Eractlcal cooberative
educational program.l




The Program of Study. E 13
All first-year students follow a comhon program during

the first two quarters of the academic year ras follows:
R .

Quarter
First Quarter Credit Hours

Calculus and Analytic Geometry I
General Chemistry I

English I

Engineering Graphits I

Marine Safety

Introduction to Nautical Science [1
Physical Education

[SRUIN T TRICS

Total 20

N ' Quarter.

Second Quarter ’ . . Credit Hours

Calculus and Analytic Gsometry T -

Engineering Graphics II
Introduction to Marine Engineering I
Engineering Shop I

Physical Equcation

HRwHwa s
k3

‘ Total E 17%

Quarter 4
Third Quarter - Credit Hours

L
Calculus and Analytic Geometry IIT
Physics I
Nautical Science II*
Engineering Graphics III***
Introduction to Marine Engineering IT**¥ 5
Engineering Shop I .
Fundamentals of Naval sciggee v
Physical Education

&

HwNNEOWS
a3

Total 16kh-. 17




Second Class (Third Year)

Marine Materials Handling I, II
Marine Electronics I
Seamanship I

Navigation I

Meteorology . N
History.II, IIT
Business/Maritime Law,

Naval Operations I
Physical Education:
Elective -

First Class, (Fourth Year)

Marine Materials Handling ‘IIT

Marine Safety II, III

Seamanship II

Navigation II

Marine Electronics II I1I, IV

Principles of Naval Architecture I,

Humanities Sequence or Comparative Culture
Sequence or Foreign Language Sequence

Marine Transportatien I § ¢

Marine Insurance s i

Naval Operations II

Physical Education

Electives

MARINE ENGINEERING AND MARINE
ENGINEERING SYSTEMS CURRICULA

Third Class (Second Year)
B

Intr ion to Linear Di ial Equations
Physics III, IV e
safety of Life at Sea I '

Introduction to Computer. Engineering
Introduction to Materials Engineering
Engineering Mechanics'I, II

Thermodynamics T :
Economics I, II
Naval Weapons Systems

N
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Quarter
Credit Hours

WHWaAWENWO
&*

Quarter
Credit Hours

x

-
WNWWWR aVWWOW

-

.
Quarter
Credit Hours

WOWNWWEI A
&

i
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—‘Physxcu nI v
. - Safety of Life at Sea'T
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i Quarter
Fourth Quarter ~ Credit ‘Hours
Calculus and Analytical Geometry IV 4
Physics II 3%
Nautical Science’ ITI* S
safety of Life at Sea I Sk
Nantical Science IV 5
anineexing Grdphics IV** ¥
Introduction to Electrical Engineering **+* 2%
Metal Cutting Processes I*** 1%
Métal Joining Processes I** 3/4
English III . . 3
Physical Education @ i = &Y
5 Total ' 18% '~ 18 3/4%*
- LA™

*Nautical Science ma]ors only

**Marine Engineering and Marine Enqxneetlng Systems *
‘majors only

***Marine Enginaannq, Hanne Engineering Systems,
and Dual License majors

_ The following summary shows the programs of study during

the upperclass years:

8 <
NAUTICAL SCIENCE CURRICULUM .
Quarter

Thixd Class (Secopd Year) Credit Hours

o

Engineering Science
.Electrical Science :
Introduction ‘to Computer Engineering
History I

Ecénomics I, 'IT * £ .‘ ‘
Marine Transportation I’ %

Managerial Process
Naval w&apcns Byat‘m!

Ww e W W W~
w
N
N

o
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G Quarter . {
s Credit Hours
Strength of Materials o 4y, - .
Brinciples of Naval Architecture ° 3 b
Fluid Mechanics I 3% #
Thermodynamics II, III - ) 7% Y|
Electric Circuits I, II 75 * é
History I g N 3 P
Managerial Process 2 . 3 L~ i
Naval Operations I . 3 i
Physical Education 1 .
Elective . 3
or. L3 4 . I
For Marine Engineering Systems:  ° L
Differential Equations I N % B Fy R
7 £ X Quarter - %
First Class (Fourth Year) - Marine Engineering  Credit Hours }
Marine Refrigeration ° o . o3.3/4 [
Alternating-Current’ Machlnety L 33
Electronics I . v § 33/4 ¢
Marine Engineering I, II, ‘111 ©.13°1/4
Internal Combustion Engines I, u{ 2 * 7 1/2
Elective - 3-'33/4 i
Marine Transportation . cad |
Naval Operations II | . N 3 W .8 i
Physical Education @ . - ' \f 2 [
History II, IIT I 6 .
Humanities Sequence or Comparative P ol
‘Culture Sequence N 3 ;-
Electives % . 5.7
First Class {Fourth Year) - Marine i:ngmeenhq Quarter
. systems - . Credit Hours
Fundanentals sf Bngmeering Design S £ .
Machine Design 1 » Jw o
Marine Refrigeration . 3 3/4 -
,Alternating-Current Machinery i ©33/4
~ Electronics I s B2, 3 3/4
Marine Engineering I, II; IiI g C 13174 g
Internal Combustion Engineg I, II - i N 7 1/2 .
BAutomatic Control- Systel!\a £ o ar SR o 3 3/4 i 4
* Designl Elective s 6.
Marine 'l‘xansportation. 3
‘Naval Operations II k 3 2%
Physical Education d 2 i
* Higtory II, III - - . - ma gy v
Humanities Sequence or Cemparative . 9
Culture sgquenca i & ol as .
. - iy
) . . : ey




" Physics III, IV

. Seamanship I

ik

. Marine Transportation ° t

- DUAL LICENSE CURRICULUM

Third Class_(Second Year)

Metal Joining Processes I

Introduction- to ‘Computer Engineéring .

‘Engineering Mechanics I, II

Theimodynamics ‘I . -

Business/Maritime Law . . 8

Economics I, II -
on ‘to Linear Di

ial Equafions

Naval Weapons Systems i :
PN .

Second ‘Class (Third vear) . A

e e A

Marine Eledtronics I AJ
Marine Materials Handl;mq ir

Meteorology -
Navigation I
Strength of Materials
Principles of Naval Architecture ke i
Fluid Mechanice I - . !

Thermcdynamcs IL XL a0 E ke

Electric Circuits I, II-, EN

Physical Education i o .
v '

First Class (Youzth Year)

Altarnatl.ng-cur!ﬁnt Hachine:y
Marine Refrigefation R

‘Marine Engineering.I, II, 111

Intérnal Combustion Engines I, II '
History I, II, IIT ;
Humanities IV W

Managerial Process

Marine Insurance -

Marine Materjals Handu.ng ux .
Marine Safety II,'IIf¢ . '
Communications N ® g o
Seamanship II -

Navigation II .
Marine Electxonics I1I, IV
Naval Operations I, IT 2 e M
Physical Education’ 3 . F .
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Credit- Hours
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o

' Quarter .
Credit Hours,

v
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Electives . i

In addition to completing the required core curriculum in
Nautical Science and Marire Engineering, every midshipman is
also requirefl to complete " specific humber of elective
courses. The Nautical Science major must complete 21 quarter-
credit-hours of efectives, and thé’Marine Engineering ‘magor
must complete 18 quaxtsr-cred;t-hEurs. Dual License and.

Marine Engineering. Systems majors are not required to complete

* an elective progxam sfnce these curriculums- are electxve.

To meet the electxve requirements, mdshlpmen max chouse
any - elective cou:se ~for wh:ch they- have thé prerequisites, or -
they may oomplete a prescnbed sequence of tourses leading to

a concencration in.a specilic}cadmc dzscxplinq The offer-

1‘nq nf all alectlve cDuz‘ses 1.I subject tD a’ minimum enx‘ol].lnsnt

of ten mdsmpmen and the; av ilabihty of 1natructional T, waw
g 12272, . .

staf
N
The eleccive courses and complete course outlines‘ara
listed in the Academy catalog. *

Although the United States Merchant Marine Academy is

closely cchnected thh the armed fotces capabxlxty of the

nation, thefe are a ‘numbef of strictly’ cl“ lian instltutlons

~
offerinq marine ra].ateﬂ pzognms. ."One of the more' notéworthy
" of these is the camhined Naval Archfeectum and Marine ST
Engineering deg!ee prognm offered in the Depaxtmant of ocnn
Engineenng by tha'H achusstts Instit\zte nf Technology . . \
(M.I.7.) at, Cambridqe, Nussachusett% Sard ¥ ot i g
SRS EE L e
. : e
' - E
o

i e e




The Ocean Engineering and Naval Architecture/Marine

ing b2 have a common core, the

details of which®have been taken from the M.I.T. Ocean

Engineering Fact Book, 1979-1980 and are as follows:

General Imfstitute rements

i) satisfaction of the basic science requirement (Mathe-
matics, Physics, Chemistry or Biology)

i)’ satisfaction of the science distribution requirement

ii1) Satisfaction of the laboratory requirement (Ocean
J Engineering Laboratory I and II)

iv) satisfaction of the Hunanities and Social s::ie.nces
requirement

Departmental Requirements R
i) Required subjects: : A

. Thermodynamics, Marine Applied Mechanics, Dynamics,
Applied Ocean Engineering, Differential Equations,
Linear Systems and Random Processes and a Survey of
Ocean Engineering. N

ii) Planned Electives: ; : .

This regpirement is again so planned as to allow

@ the student, subject only to his or her faculty
advisor pproval, the maximum flexibility in
structuring his or her program in accord with the
student's educational objectives. -The Department .,
requires that the student satisfactorily complete
at least one subject in each of the following

areas: Design, Hydrodynamics, Matexials and e

Fabrication, iner» and Propulsiop, and Structures. .
The intent of this requirement is to agsure that

. the student has been expssed to all the)areas that
form the basis®of the field of naval arichitecture
and marine engineering. In -addition,- Depart-

4 ment requires that the student lnti-!uc oruy %
complete a suitable Special -Problem
Engineering (of at least 9 units). The inf.ont of

4 S N =




7 RN
this requirement is that the student be exposed to
. the situation where he or she 'has to apply the
kn®wledge he or she has accumulated in a realistic
problenm selected from the field of naval architec-
’ ture and marine engineering. Beyond these two
specific requirements, the student is at liberty
to select subjects which will allow him or her to
specialize in an area of the student's own choosing
or select subjects that will expose the student to
other areas of naval architecture and marine engi-
neering until the Planned Electives requirement’is
satisfied. . i

iii) Unrestricted Electives

Identical with the requirements given under the
S.B. in Ocean Engineering.

-
From the“above, it -can be seen that the proposed .curri-

culum leading to the S.B. in Naval 'Architecture  and Marine

Engineering-satisfies all the educational goalsset by the
Départment and the output of such an education is a well-
rounded and ‘sufficiently specialized person ready to effec-
tively. meet the ever-increasing challenge posed to him or her
from the field of naval architecture and marine engineering.
Guidance on Subject Selection for WL

Undergraduate Planned Elective Requiremdnts

The” following is a lxst cf subjects considered suitable

for meeting the Plapned ctive. requu‘emeh(’.s for the degrees
ot ‘Bactislor of ‘Sclense x: Ocean Engineering (OE), and Bachelor
of Science in Naval Architecture and Marine anineeuhg‘ (NAME) .
: A parenthetical subscript-(0E) or (NmE) is used to iddicate
“a subjact particularly npprnpri.qte for one of the two programs.

(5 .. Subjects are listed in general order nf suitability; however,




| 126:vere graduate, students working towards masters or doctoral '

. ’
.
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the most suitable subject for a particular student is !
matter to be decided between the student and his or he: \
faculty advisor. Graduate subjects are underlined. y 1
. . -~ o

Planned Elective Area N Suitable Subjects \*
Acoustics and Vibration - 13.803 “:.
Design 13.48 (OE), 13.412 (NAME), . },
. 3401 i

Hydrodynamics 13.001, 18,354, 2.25 " %
Instrunentation y 0 6.012, ‘a.n'u ;
/yaterlals and Fabricatlon 3.141, 2.30,-13.15J7 ‘
Ocean Environment 13.014, 13.85, 12.21 !

Power.and Propulsion . 13.21 (NAME), 13.2573,
Structures . 13108, 13.01, 13.120,)), i
s ' 121, mam T !
4

All of ‘these programs have engineering internship arrange-
ments whereby studénts gain professional work experience
related to their theozaucalktuﬁies. As one of the world's
leading technological universities much of the academic thrust

* is placed upon fundaméntal research in the various technical
/and scientific disciplinés. In Oceép_\xr;qinée,rinq for example,

statistics for the 1978-79 academic year. indicated a total

enrollment of 164 students of whom 38 were undergraduate.and

o 5 -
‘degrees. 'Of the total enrollment 108 were American citizens . *

and 56 were foreign nationals. Approximately two-thirds wére
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seeking degrees glosely related to ship or ocean vehicles
whereas the o one-third were concerned with the broader

aspects of ocean engineering.'*

.:,,,,QI S PR
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CHAPTER 14
. CANADA

/

SECTION 1. - .

.+ Erench colonists formed ‘the earliest ‘uropean settlement [
ix} Canada if we discount that established in northern *
Newfoundland by Leif Exicson around 970 A.D. It was not long
after Champlain founded the colony at what is now Quebec City
(1608)- when the RéCOLLETS - Reformed Franciscans - established
the *first permanent mission during 1615.  Brother Pacifique
started a sohdol for Indian children at Three Rivers in 1616
and Father LeCaron at Tadoussac in 1618. . In 1635 the Quebec
settiement had barely 200 people when the Jesuits opened the -
“Petite Ecole” or elementary school.for boys wlth an enroll-
ment of 20. Latin was introgpced in 1536, and by 1655 the
school provided the £ull seven—year classical course of
itudxes similar to those ngel‘ in the.Jesuit Colleges of France.
The Aung of the Ursiline order starteda school for girls in :
1639, and Marguerite Bouxgeays foundad the congregation of
Notre Dame at Ville-Marie (Montkeal) in 1659.which, over the

years, supplied hundreds . of teacheu.

“With the b].euing and lupport of the Intandant 'l‘alon, the .

‘first bishop of Quebec, Mgt. Frangois-de Laval-Montmorency | oL

" founded a seminary for training future priests in 1663, and by

1668 he' established a school to give elementary vocational

instriction to young boys. Upon Talon's suggestion, the Jesuit




'Pmtestan: faith.
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college appointed a layman to teach such practical matHemati-
cal subjects as surveying, hydrograpﬂy_ and navigation, and by
1707 this work was taken over by.the Jesuit FProfeskor of .
Matimematies. Except for certain craft or, speciall& teachers
all such work was Curried out by the clergy. Occasionally
an immigrant, either unwilling or unable to _—g——

feaching in some rural area. This practice resulted in an’

ordinance of 1727 gequiring all teachers to be licensed by
the bishop and king's intendant or anager . 115"

Acadia at this perxod in hlstory covered parts of what
are now Prince Edwa:d Island; Nova Scotm and New ErunswxckA
‘The fxrst pemanent settlers cam_e to Acadia in 1604 and durlng
the ‘following year established.a colony at.Port Royal (Anna‘
polis Royal). There is evidence of mission schools prior to
1640, and these catered to therchildren of the settlers as

well as the Indians. Although t_})!s and other settlements

were 1y and often destroyed by the English,
perhaps the most ‘striking proof of the effectiveness of the

missionary work is indicatéd by the difficulty the English

encountered in .attempting to win the friendship of the Indians

and the failure to convert thém from the Cathoxic to the
116

The Treaty of Pax‘is (1763) ceded New France to Brj tain, L

and this together with'the Quebec Act (177n’ gave Frefich

. Canadians full religious freedom. However; the Bri ati, “in

/

Ve

|
1




-

harmony with the sityation prevailing in EnglanG at that
period, gave scant consideration to the educational needs of
the people with the result’ that such opportunities as had
existed withered away. By 1791 the colony was divided into
Lower Canada - mainly French and Catholic, and Upper Canada -
mainly N’gush and Protestant. The first school law of 1801
crelited the Royal Institution for the Advancement of Learning,
but” because of, the .preponderance of appointed Anglicans, it .
id not live up to expectations. After the f:wé provinces

came under a single government, the Education Act of 1841 ',
provided a superintendent with an assistant for each provinge,

a school tax to be levied on land-owners and thé religious

" minority in any locality to establish a separate school with .

government aid. The denominational schools of Ontario and
Quebes evolved from titis Act. 17
* After Hanfax was founded in 1749, onerof the early actsg

-
of the provincial- assembly was. to proclaim'the Church of g

“England as the Established church althouqh other Pxoceatanc

.dissenters were allowed freedom of worship. King' s Col!.ege,

the first Anglican Colisge in Canada, was fo}naea in 1789 at

Wlndsor, Nova Scot).a. L

Another King's. College established at erdericton, New

B ick in 1800 ly developed into the mon=

denominational University of New Brunswick.\ There are a
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and New Brunswick all of which trace their beginnings to
sectarian concerns.

The British North America (B.N.A.) Act proclaimed July 1,
1867, brought the colonies of Nova Scotia, New Brunswick,
Upper Canada (Ontario) and Lower Canada (Quebec) together as
a federal state galled the Dominion of Canada.. Manitoba
entered Confederation in 1870 and by 1905 all the others had
followed except Newfoundland, which joined in 1949. . The word

‘Dominion’, which implies subordination, was deleted from the -

,title some years ago,. and the B.N.A. Act has now beédn super-

seded by 'the Coristitution Act, 1982, (also knowi as the Canada
Act) finally confiming complete pelitical independence.

Section. 93 o;

is. Act and of the 1867 B. NAA Mt whx.ch it
deals specifically with educauon .and assigns

provincial gover: ts with’ the pribnaty responsibility in

.such mabters. It is,- R wever, very explicit with respect o

L . &
.an authority has been' carried on for years.. Opponents point

ﬂenom;natlonal schdol s.

Canada_is on “the very few mijor industnal nations,
which do -not have either a nng‘ona‘lv ministry nf eduéation
or a iede‘ral off:'u:; of ‘education. This lack.of a single %
coordlnatlng authprn:y has resulted in miuch confusion add. a -
great deal of xnetficx.ency in the operntion of the educatx.anal

system. A continuous debate for ‘the implemantatiun of such

out the manner in which denominitional Tights have been dis-.

regarded by the ‘court, decision réspecting the  New -Brunswick
5 vl A g ;

< faissaio




- it exacerbated French-English tensions.

' 168
condfon School Act of 1871 but more partic’ul’arly,‘the action of
the Manitoba legislature which in 1893 abolished the Catholit-
Protestant public, but separate, school systen whigh b had been
established at the time it entered into Confederation. Catho-
lics could still set:up their own schools but in addition were
taxed for the support Of the public schools. This developmene
“not only had a profound‘effect on Canadian ‘education because
of the religious aspects but by creating al climate of distrust
118"

Section 93 of the B.N.A. Act has; however, not precluded
Federal ‘Governnent ;m.mivement bogh, covertly and overtly in -
t!;:educacion process. In the case of prxiha.ry and secohdury
education this has been largely accompliShed in a discreet and
unobtrusive manner. The Technical Training Act of 1919 and
subsequent statutes have had the effect'of substantially and
openly increasing Pederal involvement with relatively. little
juriédictior;al animosity.  Present difficulties are largely
perceived ‘in terms of the amount of federal financial assis-
tance or in the zhxactxon and thrust of the training eifort.‘

The formal educatlcn system of Canada is ox:qanized alonq
similar lines t,o that of the Umted States (uee Chapter 13).
Originally ?ra‘nged with sight‘years: ‘of primary rollqwed by B
four years of secondary education--in most, but not all
provinces-~the trend for many yg:;’s has been the 6-3-3 system

with the junior high school performing an important role in
ke p o % %
Y : ; L =
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the development of thé adolescent child, Until fairly recent,
tines high 'school was the end of the formal e@ucatiox;( process
for most of the population except for those attending achools
of nursing, teacher's colleges, priv‘ate business colleges and
a very small number of technical institutes. Of course
wiiversity education was available tp properly qualified
students that were able to afford it. This pattern has been .

drastically altered by the relative affluence prevailing

throughoyt Canadian séciety since’the end’ of World War II.-
Higher education cbnsigts of' a. further .four years of

study beyond the high school diploma (Junior Matriculation'

level) or three years beyond the Senior Matriculation level

(ontario Grade 13) “for most liberal “arts and science programs

o obtain the baccalauwreate degree. . Ejgineering, law and

growth of non-univeisity, post-secondary education in the !
forn of technical institutes, agricultural colleges#art
schools, etc. These areas of study are often carried Sut in

a single institution that is generally known by Ehe genéric
nans of cggmunity college. These provids various levels of
trAds and vocational courses as well. as two of three-year,
post-secondary programs. Under the \tei'ms of the “Yeshnical and

Vocational Training Assistance Act passéd by ParTiament during’

. Décenbex, 1960, the Federal Government:suppiied 75 percent of

s
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e recmmanded eleven yeara of

L Were terminal in

"the ‘capital, cost and 50 percent bf the operating cost for'all
new facilities, During 1952-53 there vere pproximately 3 00g
full~tine students. ar,tendinq Ppost-secondary tach:ucq!. insti- |
tutes but this increased to 20 000 by 1954—55 as a dxrect u
étfect (of this financial bonanza. . i t

- A revision ¢f this Act took place during Octoher, ' 1982,
s s partind response to t_he grouth and development of the -
\ ned tectologies., The: ma;or “Ehtust pzovmed compla:e Federal

‘fundxng of ‘certain typas n: coutses - Eor “up r.o 80 weaks £rom
the fcrmer 1.

it of 40 4 eeks. This( chahgs was ihstituted in®

r fox; anced te'chn cal’

;\t the same time
gteacer emphasxs was placed upon the tmnmg and retra.lnma )
of wcman, ‘native feople and minority groups .

Ih.a COllege ﬂ'enselg'nement q;neral et px‘ofessmnnel K

(CEGEP) ; aueher: s contribytion tJthis ‘phenomena , " vas perhaps

the most imovative. ot aLl. The Roya.l Cofmha ssion, of: Tiquizy .

on Bducdﬂon in thé Province Of Quebec (Ghﬁiman, Alphonse-

Maziu Parent, Vice Rector of: Laval u"ivarui}:y) examnad

varléus muropeas; Amezicah and nxmsh sscational ‘odelg and.

1and ‘aducation

‘Eollowed by either. o gr thrée’ yms of. attendance st such

an instltute. .’ The cwu-yeaz cou:sas were Lntended to ptepa:e

* stidents for unlversity Vhilg the Gourges .

£ c;ccnpntion!.bl‘jlg'

e !

“for various

eI e
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In a land of dense forests and §reat dlstﬁmces the only
ractical method of travel avallable to the explore:
prac L 2 G %
early settlers was by 'ship or/®anoe upon the lakes and river
systems of the country) Records exist which indicate thal two
. small vessels were built at Port Royal in 1606 and ‘that’ éen' T

e v (10) perchant vessels were built -on the b74 of the Charles = g |

River (across from Quebec. City) ‘gu'ring 17 The impo'rtancé k

EOE attac‘xed to these acuv;ues may be m\ph.ed from the fact that

P . navigauon s being. r_aught aff the Jesuit Collegeiat Quebec . .

before.1700.- A British, farliamentx-y Report of 1720 states

Y B e that, most. of the ‘Poole! vessels s ng the, ,' ind1and

fohery were buzlt in the colony " Other ‘rgcords; indicite that .

. . a Christopher Spun::.er Of Paole, Dorset, established a: Shl.p- . g

T
cyard at Buxin, Newfoundland; in 1718 vhere _b{i9§, harques gnd ) 4

©o - fuldirigged ships-were  conséioted . 10 At a somiewha{'i’ater

date the 1nfluence of smp-b&xm g ‘miy, be inferred From the . G

g~ - following quofation:’ ' .. “ LR R P -
- . % “ome very handsome ships are anmuslly built st ] -
- Quebec and Montreal: theyiare contracted for-by .- .
5 1 .. ‘the’carpenters at abnut 101, -curréncy pér, ton,. . &
S exclusive of sails-and rigging, .which. are impoxrted y Pt

necessary.’ Most Of.:the iron work. may
be found of¥Canada manufacture.: .This business:
of immense advantage ‘to Quebec.and Mont).'eal. as.:
N gives. employment ‘summer and winter,-to a eat
1 ) many carpenters, and.other tradesmen and laboure):s.
.Thergiis not a ‘less: sum than.20,0001. apnually-
circulated in Quebec and Montreal in. the business~
of 'ship-building; and‘as-it-is ‘a winter as-well.a

" a summer employment, they HYE a re;ouxua in it

© when'all o\:hers fail them.

i . , ‘£rom Bricaln, as well-as every' article of : ‘copper.
: ( e that may. by




'I.‘ha txamendoua forest resources of the Butlsh North
Amexic.m colonies becmne the basis for a‘wooden ship-building
il\duatry ‘that compl\ately echpsed that” of Europe. The Jntro-

¥ duction of steel ehips, hwever, htought’ahout a slow decline
that accelerated dunng thé closing decades of " the mneteenth
centuryA There ,was a bnef respite due to the dfmand.s of

, Wordd War I when.composite seeam ships were built‘.. These had

' -a(:l keels and framing but weoden decks, boetoms and side
p\‘ankmg, the: steel structure allowinq much lazger vessels to

ba constructed. = e . o B . +

‘l‘he Great Lakes along with the xnterconnectxng qgnall
syntem and tHe St. Lawrence Rver constdtute a water joute
uaversmg almost one-half cf the Noxth Amerlcan -continent.

; Very large bulk carriers especlally desjgned to make the
fullesb use of l:he canal- locks and arranged for 'rapid loading
and* dischargmg, transpart vast qua{tities of gzain, iron ore
and coal to vanous destinations” sltuatad on the lakes. After
the settlement of the western plalns, grain cargoes bo\xnd for

1 onal markets d great aignincance. Prior to

the buudmg of «tha St. Lawrence Seaway during the 195(
this grain had to be off-loadad into sygrage ‘1evators at

King#ton nnd,nea_rhy ports on- Lake Ontario and then transhipped s

to Montreal in thé much smaller vessels designed to fit the

Jlocks of the St L\awtence canal system. chw intarnntinﬂal

" lhipgi.ng h able to loadfgrain nc Thunder Bay and uks it

d!.nntly to its -destir tion. %o .

=




The 'shipping ‘season lasts approximately fiine months
- duxmg whu:h fime a tremendous amount of activity takss place‘
wh:.ch requn,‘es close and effective control as well as good
..,” : managament if cnllis.mns accidents, etc., are to'be avoided.
. ‘over the years ‘Canada and the Uniged Star.es have developed !
spac.ml \rules :espect.inq mad—linas ’ conmmn xegulations,
etc., fq: :Great Lakes vessels that differ sxgniﬂcantly in
i getail from the corresponding ;mternstional :ulef and conven-
emns. until Vell mtu the 1950'5 the majority of these lake
. vesusin werJ prapglled by recipzacating steam engines -but
eront axouna 1960 onward mopt neiw ships frere fitted with dieael.r-
motors while some were aq\uppad with steam turbme prupu

machinary. . . f ¢

* By 197%Bkanada had becomg the world's third iargést

v

i expr:ter of -dry bulk natexials. Hith practically no ocean‘
going vensels regigpered in the country, ahé is almost com—
pletely dependent upon the ahippinq of - ncher nau.na for 'i

¥ transpctt:ing tha!e \urgou.“ Thus, we' have the purudox of ! . n
canadian coalbeinq s‘hippad frotn the coiintry's west coast in

* Japanese vessels anicanadl.an wheat’ being carried in Russian”

- - 'bottoms. ’I"hs st. John's Evening. Telegram dated November 3,

’ 1983, :epoxtad that during theé Montreal proceedinds uf the
.+ ‘Macdonald Royal Comnission on the Economy .sohe com,uisaion
mamberu appeared surprised to learn that Canada’ has a deep R}

: water fleet of 178 vesgels of. uhich 108 tly io:nivfn Elagq.’"

il . B % -




/ 174

This evidence was provided by Andréw Boyle®of the Seafaret's
International Union and Paul Martin; President of Canada

‘Steamship Lines. Martin stated: "
Een s

"fhere is ‘littlé profit motive now" to have a
,, . domestically-based fleet, ... . +
5 . ‘
"We can build ships in Korea) register them:in T
\ * Panama and staff *hem with Filipinos. To bring' - o b
the fleet home there would have to be a revision r )
in tax laws." -

- ‘' Canada does slso mumn in foreign trade and $55
billion of this is with offshore countries. - Yet,
- -.. " = 95 percent of Canadian exports are carried by
« foreign yessels.
. _Boyle said Canada's lack of presence on the high ®
g seas contrasted wi: its Canadian-owned, highly
. _developed rail and alr transportation 1nduury.122

BN
‘in 1981 duxirng ‘the auphoria generated -by the Arctic and %

s {offsho:e petzcleum resources the Canad;an Shipbulldl.ng and

; .. Ship Repairing Association (CSSRA) conducted u urvey ‘of majcr .

Canadian ship owners, oil and gas companies and governmdnt

dap‘artmgnts»which wdicateq a need--over a teni(10) year

period--for hundreds of vessels and floatin 'equi‘ant of al1

types. This vast expansion w:a‘a -estimated at costing over '

$33 ‘000 000 aoo.in_~ 1981»d011us and would represent an

‘Ammense potential for broad industrial, ‘tectinological ana 3

. employmant benefits for all taqions of tl\e count:y.l“ In 4

| general). the shipbuilding 1ndustxy was making rendy for uuch
! .

R eventualit) with Dome Petroleun Liited having ians sgady
‘ ; [

e g tnd nagatintionu undarvay to pmceed with a wor).d clul yurd

i dapable of bun.diyng 300 000 4wt Arctic Class 1ue-bxulging

ey




p tankers and liquified natural gas (ING) carriers.'?®

Thev/ .

1 severe world—uiVshipbuilding depression has placed many of
) / these companies in serious fimancial difficulties and at. the

time of writing it is not at all clear if the Dome. project
i & Vill ever get underwa‘y S

over the years,'various Canadian governments while ex=. *

pendmg substantlal suns oi publxc monies on ‘the Cmadian

Coast Guard, “harbour deve!opment, the Seaway Authority and <
related canal systems, have consistently refused to subsidize

\ or otherwise assist a Canadian Merchant Marine., With the
- .

exception of the two world wars, merchant shipping has been &
i - confined almost entirely to cr{astal‘ antl inland shipping upon
. the .Gréat Lakes. 1In an &ffort to assist fishing companies,
it is still possible to import fishing vessels over 100 feet
, W © . 2in Length, duty free. However, the "New Policies Respecting
offshore Jurisdiction and Onshore' Benefits" announced by the !
oy " Canadian Government January 6, 1983, are intended to help
a leviate some of ‘hs distress Buffered by the shipyards.
L @ . These are summarized thus: 5 » ‘
_— .
1. Extension of customs laws to goods used in the,
% - resource exploration and ‘development from the ‘

. * current 12 mile limit to the limits of Canada's
g continental shelf.

~

Closing,of loop-holes in exhtinq customs juzis-
diction-~resulting in 25%-duty to all lhles and
.20% for offshore dri}ling rigss -

A and . extension - 9%.SIAP gubsidy for |h1p-

3. Retention of l Performance Incentive Grant
‘deuv-ud by 3! :nmz 85. \




""and en

Regrettably, these new policies were not in.place
two years ago as over $1.3 billion worth of 125
domestic orders have gone abroad since then.

) » : :
LI The severity of the ‘Canadian winter precludes navigation °
upon the St. Lawrence-Great 'Lakes system for approximately.
‘three montgs of each year during which time many' navigating
& officers attend classes to enhands their quali-
'iical:,idns.-‘au"of the earlf-schools for this type of training
were operated as pzi’vat;e unde‘rtakinqs’ by ex-marine engineers
or naval personnel that had a keen interest in .’gass\iﬂg on
their knowledge and expenence to a younger generation.
Ellwyn Hopkins (his wife !:aught mathematics) opexatéd» guch an
engineering adademy in a.sthite of offices off Hastil éy; Street
in Vancouver, British quumbia, where individuals” could study
the theoreticdl aspects of the subjects stipulated for the
various\layeld of both the marine and power plant ar.\ginearin?
examinations. Mr. Hopking had acquired the school from the
previous uwne:s, Hyne and Downie, upnn ﬂ:g\r retirament
during the'1930s. R . .
‘IY\-SS.)Ohn'IZ, Newfoundland, clu;ing.the 19308 ‘ix John
Pallack later to become superintendent of.the b dland *
Dockyard, taught evening classes. in pxamisee sif.uatad on Mxﬁ'
Wharf. A pumher of menlacalved their Second Class Certificate
pecausé of his assistance, but the small number* that obtained *
eha First Class Certificate wera forced to study at Sothern's.

College in Glasgow_ ox'at some other’ United Kingdom centre. )

i it i
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. Cmmdet A. E. Shott set up a similar type of operation in
Halifax, ’aftaz the Second World War. o ¥ -~
The Dominion Marine School i.n Toronto operated during. the
winter .fmeze‘up in space madej available by a group-of int-
ested shi.p,_w‘pers. In the early 1950s. the late Thomas Pallas

+by the

who was‘\employed as a
Inspection Branch of the Deparmori: of Transport (xenamed:
Sip's Safety/Branch, Canadian Coast Guard) assumed teaching
duties at the school dux':‘inq the win;e: moﬁths._ "Somewhat y
later, and in a luiin{.lu capacity, Mr. Reg Parsons, a former
instructor at the Poplar Technical College, Londons England,
carried on the work. =
- About this pétiod the Federal Government along with
~ certain provinces took an acfive m:gx.;n. Lnt.hlls aspect of "Fe
manpwez‘*t.iaininq. The fe al authorities provided a con-
siderable amount of .nxpensi achinery such as engines, r
. boilers, tensile testing apparatus, etc’ and in some cases
paid the salaries of the instructor. .One of the sarliest
institutions to:uko ndvnnt‘age.of this Jnew thrust in Fedaul
poucy w&a thé Vancauvaz ‘Vocational Inutltuca which organized
+a marine enginearing dgpnrt:ment for thp enining and upgrading
of aspixinq Marine Engineering Officers. The mnrine enjinder-
s ing uhocl in St. aohn"l, Naw!oundllnd, was ' ﬂ.tlt set ‘up
\s. during March, ylssr in temporary quuuu on th- south uida of k

sq. John's hlrb‘n- and ‘subsequently moved into an ‘annex .
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adjacent to the old Memorial University building. The late
v § “Mr. James B. Smith was the first instructor.' This school was
4 initially incorporated as a section of t{hé ’ét John's Voca- '
tional Institute but found a nsw fiome when this “institution )
w‘ag absorbed into the’ College of Trades and'Technology’ during
1963, - AP : ‘ " J =

By an gnactment dated June 10, 1964, ‘the Legislative N
Assenbly of the Province of Newfoundland formally sanctiored
the qstabliihment qf. a college to deal specifical-fy ;Ii.th all
aspects’ of the fishery and maritime training: This Act reads
in part: :

The Li'eut\e;iant Governor in Council may a‘s‘tablil‘h in

the province a Collage to be known as the College -
* of Fisheries, Navigation, Marine Engineering and

5 Electronics, designed to furnish technical and *
vocational-training and to’ conduct resefrch in:
; - T \

] © (a) fipheries :
3 ¥ ¢ oa (b) mavigation ) i
» -{c) marine'engineering. 5 . [
(d) electronics, and o " e
(e). any other science.or art relating to -all prin-
cipal ‘aspects of ‘the marine and fishing .
.t 3 industries, including Naval Architecture and °
. Shipbuilding, and Food Technology. (Marine
7 Products and By-Products).126’ .
. ! NS s "
Formal education and training in the College comes (mgler
; A a

« tHe fol priing departments: Academic, Electrical’ E‘.nqipe'ering

» Technology, Food \fl‘e‘chnoio’gy, Mechanical Engineering 'l"achnology»,
f . Nautical Seience, Naval Architecture and shipbuilding and .
| ."' . @:csnlior': s?rv!:cel. : The College Qal.endu’l!.ltl the following .

programs : - § ety L

W
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'Three-Year Diploma of Technology \

Forces as Comisaioned Officars in the Naval Operations Bxanch.

Electrical
Electronics
Food Technology (Marine Products)
Marine Engineering . i
Power Engineering 4
Nautical Science (Merchant, Mariné) LN
Nautical Science (Fishin Technology)
Naval Architectuze ) Ty ® .

= ) S ¢ .

Graduates of the three-year program in Marine Engineering

Technology are eligible to write the Fourth Class Combined .

Marine Engineers examination and are also exempted from th

" whole of Part A of the Third Class and all of the tﬁeqrer_.i} al

papers for both First and Second CJ;ass statutory examinations

for Certificates of Competéncy issued by the Ministry of | \

Transport. 1 o .
The Diploma Program in Nautical Science Technology has

two qptxons-—Fiihing Technology (3 years) and Merchant Marine

4 years) 'l'hrough arrangements with “the Canadian Coast

Ghard, students optan’ for the-latter are able ta obtain. the

Watchkeeping Mata nnd First Mate Intemediate Trade cextifx- o

catds of C prior to on. ' 1

of these programs are eligibleé to apply to the Csnadia' Armed

'l\w-l(enr Certificate of Technology . % - -,
Small Craft Design . ; w} 2R -

Indystrial Instzumantnucn < - .
."Marine Electronics . § o 3 ,

Radio Officer

' ; . 3 ’ o
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" One-Year Vocational Cert:

Extension Prograns

practical, courses in such areds -as net mending, record keep-

cate .

eration ‘Plant Operation

Marine Diésel Mechanics

Marine ‘Steel-work .

Marine Elect:tical Praccica \ v

These consist of short pl’oqrams ranging *trom oné .to "

twelve weeks or more in duration and cover a divérsity of

ing, basic navigation and engine repair for fishermen.’:These

are the sa—called "travellinq schools" designed to assist.. .-

f).shemen 1n.their home commumciss.b i
M:.niscrx of T:animrt Cértxflcate Programs )

s All courses for practising Marine Engzneezs ‘and Deck

Officers leading to Ministry of Transport Certification are
. d L : g

*carried out-under thé aegis of the appropriate techmology. = .. | -

de artments of tye- Ccllege. For the merchant service these

are~' ‘ . - v . By
Fouréh Clags Stesi, Motor or Combined T )
Third Class Steam, Motor or Combined L -
Second Class Steam, Motor or Combined
* First Class Steam, Mctor or cemb:mgd

' For fiahinq vessals, theaa are:...’

Chiet Bnqineer of a Motor Drl.van Fishing Veasel
wntchkeeping Enginqex oE s Mot,ox‘ Driven” Pishing




‘-on life-rafts, survival and fire-fighting techniques, etc.

Marine Emergency Duties (MED) Certificates
There are threée'levels:or grades of certificates. MED I
is intended‘foz the crews of small vessels. MED IT is the

bas,ic cuurse and a pre-requisite for.all grades of nautical

and engxneerlnq cex‘t;flcates. MED _iII is an advanced course
“providing ‘expérience’in ‘taking charge.of life-saving and fire-

fighting, training and direction. MED I is a five-day course

MED II is divided into three sections--lifesuving npplinnces;
fire-fighting, survival and rescue—-aach of which reguire
- £ivd days to complets. 3
« At present .thea'e cour'ses are conﬂ\icted at 'a number of
sites around-St. John's, but l.t has Just been announced (St.
*John's Evaning 'relegrun/dated September 9, 1983) that anew .

facility.for this purpose, £inanced by the Federal Depaztment K

of Bublic Wnrks, is'to be bm.].t on an 8. 5 hectara Aarea ltzcated
25 kilometres from the city. This site was chosan because of
its ran\oteness to resldenﬁial areas since cunsiderable sn\oke
and noise is uﬁed during opstation. The Eantre 15 sch duled
. £0F complatxon in the’ autumn of 1984 and w;ll have a steel
ship ’muck-up for fixa—fiqhting and damage control simulation
and’ Alau an BGI ::ubic metre survivnl training tank equlpped
- for a i;dquxe heljgofter’ unie;d&ter escape trainer. !
E‘rcm uhen za:hnr humhla btgirmingn there are now. six
pxov‘;ncm and tyo tederal instititions providing ‘three-year
. o e . .
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marine gnqineering programs. Besides the College of Fisheries, |

Navigation,  Marine Engmeeriny and Electronics discussed abave
thesa are:

Nova Sthia Nautical Insticute, Halifax, No‘ia Scotia.

Institute Maritime du Quebec; Rimouski, Quebec.

St. Lawrence" College; Cornwall, Optario

Georgian College of Applied }\x_-ts and ‘Technology;
Owen Sound, Ontat:

‘Pacific Marine: 'I‘raining‘ Institute; North Vancouver
British Coluib:

Canadian Coast Guaxa College; Sydney, Nova Scotia

Transport Canada ‘!‘raimnq Institute; Cornyall,
Ontario

) -
The Pacxfu: Maxine Training Institute was only opened *
durig 1981. " It is a 63 000 square foot (6.000 m?) waterfront

facility housing an extensive: library, workshops, hydraulic

" ahd’pneumatic laboratory, electrical and eléctronics labora-

tory, survival techniques‘ti;ai:nin"q tank, and, of. courge,

lassrooms and science Laboratories.  Unliké the College in -
Newfoundland,. thislin‘sjqitutiun appears to extend if;s greatest
stforts fouards preparatory coursss leading to the statutory

certificate examinations conducted by- the Ministry of Trans-' )

. port for deck and engineeﬂng officers and upon practical.

marine. emezgency coprues. Perusal of the latest calendar
1ndicat,ea that a 33—mnth Marine Engineering Diploma pzogram
fiam Deen caks il on sinte £980 but no:list of individual
coursés'ia ‘p‘rovi‘ded. It also states the Dipioma prnvideé
automatic entrance. to the Fourth Class Combined Marine Engin
naer!' examinatian and. exemption fron‘hr't A subj‘evctu of the
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statutory examinations. for Third 'and,Sec.ond Class Certificates.
_However, ‘the :passage of time will- doubtless see an expansion
4n both the depth and variety of  these Diploma programs.

o 1énd welght to jhe thought,; ‘a.survey conducted'during

1931 by R. covk Of the Merchant S'ezvn:e G\uld found. a 51gm.f).-

cant numbet of Cana_d;an sea-going engineers were 55.— 65 years’
of age with an undue proportion being oVe;'ao years.old! Tt
has been estimated that over-a' five»f(ear period -at least 7- 000
propeily qualifiéd marine engineers will be required simply to
keep the vessels operating, and q'-.is does not include/projected
requirements for Arctic and off-shore operationg or for-mariné
enéineers employed by various gévernm:ent agencies, shipyards
.ox marine insurance ;cmpanies, etc_.!lm- o
‘Besides the marine techrology programs air;ady'deéckibed,
a number of Canadian universities have int:&duced courses in
Marine. Errgmeeunq, Naval Archxtec‘re, Shipbuilding and Ocsan

Engineering. Centres of Excellence for Research and Develop=

ment in marine technology h.ave._ also been created by Vthe.' .
Federal Government.in association with universities or with
provincial research associat_.i__one. The mo.st i‘mportant of these
are: the Centre for Transpbrtétion studies, £h§ Centre for
*Cold Ocean Raaourcee Bnginee:ing (C-CORE) -and the Afctic
Vessel and Murine ‘Reseaxch Institute at Memrial Unwersicy

of Nemtoundland; the Canadiun m:me Tranapo:t:ation centre at

ulhqusie Universlty, Huli!ax, Nuva scotia; the Centre for

itk A R e e
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T}ansportation stdﬁies at the University of British Columhia

at Vancouver‘ and the Centre for: Ocean“Engineering estahlxshed

: with'the’ ‘British Columma Research Councll. . % _‘ &

The.. "Amtic Vessel ‘and Marme Research Instxt\xte" in. ‘}

: Newfoundland ).s a "world class“, $35 000 000~ facxllty being

c!mstructed for the Nanonal Resear\:h CDum:xI.. The laboxatory

consists of a 200 macre, clear-water twing tank, a5 metre

stability (w.wa) tan.k and an 80 metre controlled envucnment:

5 A

ice tank whu:h wiu employ 10Q full‘tune; sgdntxsts when

- fully dperational.l28

N - . t .
// A report in the SE. John's Evenify Telegram dated. -
October 8, 1983, states that the first two contracts for the _

_ new $41 B00. 000 Fisheries ahd Marine Inst‘ituce have just been ‘
awarded. When cmnpleted, this Institute will replace the
pxesent Fisheries couege whxch has become far tna small tu PR

cope with the demand for this typa of education and tra:minq.
-
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OF TRAINING,
CBRTIPICATION AND, WA’I‘CHKEEPIFG‘ FOR SBM-‘ARERS 1978

~— . R S L
At' thxa point it wxll\be Appropnate to examme in some

' detail the major implications of th douumen;-. insofar as
it deals. with the traimng of seafarers. qenerany and of
enqmeering dfficers in particuiar.  fhe complete docunent is

¥ obtaxnable throtigh ‘the International Maritime O:qanlzltmn 5
: o{‘f*\ces s&mndon, England. ) s N
) This ‘Cohvention is by far ‘the'most comprehensive and far’
‘reaching efiort so far atteﬂ\pted toward rat.;onalizmg the
educutional shortcomings of trainxng schemes desxgnsd around
and predicated upen national :egulatory conttolsA These have
often, by zm.- very nature, created prablems Que to their.

ily with si that are

lnablllty to deal” sati

_beyond ‘the realm of national jhri&aicuuns. A case in point

is the dlfflculty aceruing frum attﬁ&pcs to ensfre adequate

B 'certxfx'natmn of the offic s and crew of vessels traaxng in

ioreiqn ponts. Such ques) ians aze specifically. addressed and,..
to a Large extent, will Becor academic, as the:officer and(
rat).ng personnel atL"m.t e educational level laid down as.

+ the minimum mandatory standards. I 2 . .

The Conventidn itself is quite short comuatxng oi

seventeen Articles, whsreas the de ails are expaxwd in the'
form of an Axmu containidg six Chapters and cvency ~two (22)
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i . Resolutions. Article I deals with General obligdtions ufder .

the_conventiaii; Articte® with Definitions, Articlé VI with

Certificates, Article X with Control and Article XI with the %

- of Technical Co-Operatic As pointed out in the
-1 . Introduction, the Convention wili enter into force (Article + ¢
° : - XIV)- April 28, 1984. - FE

“tion.and enforcerent is to be carried out and Regulation .

of r_he Anne

fines' the Contzol \Procedures. Article. kx, By

B § ion of Technical Co- n, is incIuded below sinc

it has a dirsct bearinq upon the. suhject matter of this thesis.

i - e b - ‘e

o ARTICLE' / L
« X . .

:'Promotion‘of -Technical Co-Operation

1. Parties to the Convention shall promote, ih consultation ;
with, and the assistance of, the Organization, .suppo; ) -
for‘those Parties which reguest technical assiscmce}ior

¢ (a) training of admmstrauve 'and technical personnel; = - !

}
: .. (b) establishment of 1nst1tutions\for #he training of . \P
seafarers: \ )

i i

(c) supply of equipment and facilities for. traxning
- institutions;

3 (d) development of adequats traming programs, xnclu a: ng
- <o practical training on sea-golnq ships; ,and

(e) Eac!.litata.on of other measuz-ns and ‘arrangements to 4
- enhance the qualiﬂcatlcns Of seafarers; .
‘preferably on a natlnna], sub-regional or regional basis,
to further the aims and purposes. of ‘tlie Convention; taking
into account the special neéds of developmg countries in
. this regard.,_

[
e

s o
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2. On its part; the Organization shall pursue the aforesaid
~ efforts, as appropriate, in consultation or association
with other internaional organizations, partiglacly the
. ona ur O
N &’ ) . >

The six Chapters of the Annex are as follows: 7 5

|
i
[
!

Chapter I  General Provisions ,
4 + Chapter II Master-Deck Department

) X P
. Chapter'III - Engine Department -
“ ;

‘' Chapteg IV = Radio Department .‘ B

1 = - o
T ;. Ghapter  V ..Special Raquiramerits for Tankers
" ;
: ‘ Chapter vr© Piloﬂ.ciency in Survival Craft -
—T i Raqulations ,111/2 and Appendix IIIX2 are given verbacm
H below: iy ) ¢
~ = B . 5
tion TII1/2
. . <
MIN. FOR CERTI OF CHIBP
ENGINEER OP?ICBRS AND ‘SECOND ENGINEER OFFICERS OF SHI]
. POWERED BY MAIN PROPULSION MACHINERY OF L
b 3000 KW PmFIKSION POWER OR MORE “
v
e s . 1. Every chief engineer officer and second engineer officer
of a sea-going ship powered by main propulsion machinery
s * of 3000 KW propulsion power or more shall hold an approp-

riate certificate.
2. Every canfiidate for oguncau’an shall:

. (a) satisfy the Administration ds to medical tl.tnes:,
. T including eyesight and hearing; k2
! (b) meet thé requiréments for certification as an engmur
officer 'in charge of the wal:chl and’

(i) for certification as second angin:ax- officer, .
have hot less than 12 months' approved sea- .
going service as assistant engineer officer

. " vor nngineex ofﬁcer.‘

. =

*




- shall be sérved as

'J,é§

(1i) for cerfification as chief engineer officer, |
g havenot less than 36 months' approved sea=
. going service of which ot less than 12 months
n engineer officer in a
position of responsibility while quahﬁed to
serve as second engineer officer;

(c) have attended an approved practical fim—fiqhﬁng»

(@) have.passed a)ppropuate exanination e tha satisfac@®
tion Of the Administration.. Such examination shall

include the material set out in' the.Appendix to ,this
Regulation, except ‘that the Administration may vapy .
these examination requirements for officers"of sh;ps
with limited propulsion power that are engaged on.
near-coastal voyages, as it consjders nece%
bearing in mind the effect on the\safety of a smps
which may be opefatirg.in the same, waters:

3.} ‘Training fo achicve the™ necessary theoretical knowledge
and practical experience shall take into account relevant
- international regulations #hd recommendat" nis .

4. The level of knowledge required under the different para-
graphs of the Appendix may be varied according to .whether
the certificate is being issued at chief! enqlneer officer
or second engineer officer level.

1 Appendix to Regulauon 111/2

MINIMUM KNOWLEDGE REQUIRED .FOR CERTIFICA’I‘I N OF CHIEF
ENGINEER OFFICERS AND SECOND ENGINEER OFFICERS" OF
SHIPS POWERED BY MAIN PROPULSION MACHINERY OF
3000 KW PROPULSION POWER OR MORE

1. The syllabus givem below is compiled for examination of
candidates for certification as chief engineer officer or
second, engineer officer of ships powered by main propul-
sion mac}unery of ,3000 KW prupulsion power or more
Bearing in mind that a second engineer officer shall be:
in a position to assume the responsibilities of a chief
engineer officer at any time, examination in these sub-
jects shall be designed to test, the candidate's ability
to assimilate all available information that affeccs ‘the -
'safe operatitn of. the shipls machinery. .
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With respect to paragraph 4(a) below, the Adm.m.stx‘étlon
may omit knowledge requirements for types of propulsion
mavry other than those machinery installations for

he certificate to be awarded shall be valid. A
certl{ficate awarded on such a basis shall not be valid
for any category of machinery installation which has been.
omitted until the engingex pEficer proves to be competent
in these items to the satiffaction of the Administration.
Any such 11m1tatxon shall be stated in the certificate.

Every candidate shall possess o —— know].edge in:
the following subjects: . B
(a), ‘thermodynamics and heat crms‘mis;im;‘ o

[S) mechanics’ and hydromechanics;

(c) operationdl principles of ships' power installations
(diesel, stean and gas, turbine) and'réfrigeration;

\
(@) phys).aal and chemical properties of fuels and- “Lubri-
cants

(e technology ‘of materials;

(£) chemistry add physics of E1re and -extinguishing

agents; -
(g) marine electrutechnuloqyl electronics and electricdl
equipment;
() “fundamentals of a o ana

contrbl systems;

(i) naval architecture and ship'construction, including
damage control.

- Bvery candidate shall possess adequate practical ‘knowledge
/in at least the following subjects:

(a) operation and maintenande of:
(i) marine diesel engines;
(ii) marine steam propulsion plant; .

(141) marine gag, turbines; » - j :
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(b) operation and maintehance of auxiliary machinery, .
including: pumbing and piping systems, auxiliary o+
boiler plant.and steering gear systens; & F L

(c) operation, testing and maintenance of electrical and . i
control equipment; i

(d), operation and maintenance of cargo handling equipment . .°
and deck machinery} E

(e) detettion of machinery nalfunction, location of -+ - v &
b faults and action to pfdvent damage ; ; ’

organlzatxcn of safe mamtenance \and‘xepa:,z px:o— -
cedures; J - e

meth%’ﬁs of, ard aids for, fiie px:e"mm:i.on, ‘detection

and axtxnction *

(h) methods andhids to prevent pollutxon of .the environ=
ment by ships; )

(i) regulations to e observed to prevent pollution of -
the marine environment; “

(j) effects of matine pollution on the environment; |, % 3

~(K)" first aid related to injuries which might be expected .
* in machinery spaces and use of first aid equipment;

—Hmmnnmmflmiance ;

.
. (m) methods of damage control; - . ‘i
\ (n) safg working practices. . : ’ . {

Every candidate shal pqsseus a knowledge of “international
maritime law embodied\in international agreements and con-
ventions as they affedt the.specific obligations and
responsibilities Of the engine department, particularly

those concerning safety and the protection of ‘the marine
.environment. The extent of knowledge of national maritime . -
legislation is left to the discretion of the Administration
but shall include national arrangements for inplementing
international agreements and conventions. ;

Every candidate shall possess a knowledge of personnel
management, organization and training aboard ships.

TR




& indicative of the greater attention now being given to human-
g istic concerns whereas eardier considerations had tended to,

be rather narrowly focussed upon technical concepts.
it -

HUMAN RELATIONSHIPS -
L. . THE CONFERENCE A

5 * HAVING ADOPTED the International Cpnvention on standaras’

3 B af Trnxninq, Certificntion and Watchkeeing for Séafarezs. v

e 4 H
WL

] : ucocn:zmc tha(: no: unly safe apsration of- th ship and~

ms nquipment but alsa gobd human relatxonships betweqn f.he

seafarers on bodrdi\would qx‘aatiy enhance “the aafety of ‘life

‘at sea, .

organizatmn and hraxmng aboard sths is requued for ‘certifi-

catilon| of supervisory pérsonnel,’ . PCE

ucomuns that this knowledge 1nc1.ude knowl&dge of basic

pnnc;ples in human relationships and’ social responsimhty,

% ¥ rhvites all Govexnmené : ¥ .
" (a) to"establish or_encourage the establishment of
. training aimed at.saf ng good -human
relationships on board ships; e—] g
(b) to take adequate measures to minimize any element of
loneliness and isolation for crew members oy board
ships; . -

(¢) to ensure that crew mem.bara are guffleiénuy rested
befors commencing theirduties.

T

The following Resolugion 22 has been included since it is . .

- \ .
. . / . " RESOLUTION 22 ! . #,

i
|
i
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; Brsvity has precluded a more expansive treatment of the
Document but a pe:usal of the syllabus for the Chief and

‘Second Engineer Offxcers indicates that many cE the concerns
axptessed by the Eurapeans during 1964 have now been ddequately = H

o de‘alc’ with. Furthermore, the very narrow ‘concern. for tech- .-

. mcal mat\:ers illustrated by a number of the sylln.bi described”

1 mrthe chapters comprisifg Part I of this st dy will at. last

be partially

by the : c Phié illunination
; : © ;

g, \emanat:mq from Reﬁolution 22, 3 w

i # It should be"éteq} that ‘the, Regulaticns containeﬂ in the i

z - 'Annex descr].be the MINIMUH REQUIREMENTS and MINIMUM KNOWLEDGE

expected of Ship's Officers and does not in any way preclude
Y " . a State from increasing thes§ requirements should it dem
P this necessary. ) AN
e " :In summary, the articles of 1 Conviiibion §iiise o 4

arost concern to ;government administrators, lawyers and such

people. The anmex will be of greatest interest:to ship owners

and seafarers. The resolutions, which are not.mandatory, st

e coné‘ain matefial elaborating upon the regulations and upon
s .
an vwhich the conie:ence could not ugree. It is expected that

admi.mstratmns will mclude chem in theif domestic regulations

whsrevex' possxhle . 5 o

¥ J A direct effect of this Convention . has been the pro-

visxcn of graatez mariti.me educational opportumties on‘a -

5 B wotld-wide basis. =

S S S
" !
.




e PART FIVE ~
"o . coricwsmh ¢

««s The ﬁaminq of ‘future engineers. xs partxcularxy

'important at tlus time. It .is noc‘ enough to ensure profes—

sional compatence, it is equally vital to develop the right

philosophical atc:.tudes to soclal, economic and-: ccnservanon

problems if technology is to serv® the best interests of
|

mankind in the long: term.*

*[Message from H.R.H. Prince pmle at the opening of the
Fifth International)Congress of Engineers held at London,
September 27 to October 1, 1971,|upon the twentieth

- anniversary of the Féadration Burcpéene d'Associations
Nationales d'Ingénieurs -(FEANI) ]} .
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CONCLUSION

In Part One we say that technicdl education in Great -
Britain evolved along a slow and devmus path 'with px*acucal
matters presenting an overriding concern. ‘This was a di‘rect
resnlt of England being in the vanquard of the Industnal

Revolutmn .ana of the constraints- m\posed by the late. develnp—

ments of"a compxehensive public educatiom\ system. The ‘German

preoccupatmn with phllosophy and the theory ui learnix?g

enhanced itsf position as' an edicational leader and as

indust:iauzatiun .proceeded, the German state placed great Tl

amphasls upbn the education and training of its c1t1zens and
upon the development of carefully \:ho\;ght out technical pro—
grams. There have been’ ‘many reasgns advanced in efforts to
explain these fundamental differences, but in ome form or
anothe‘:{nkost of the European nations developed noditied
-versicns of these d1vergent educati.onal philosophxes.
Becauss the Britxsh syllab:. for nautical studxes and
marife engineerlng have been enshrined in statutory regula-,
r.mns ovenrelatxvely long periods of time;* hey may be
consxdered as the £osu.l1zed remnants of a_philosophical
anachronism. From this perspective, the engineering syllabus
adopted’ by the International Cpnvention, 1978 (Chnpt.er 15,
page 189) ‘may be 'viewed-axs a’;ompromise’ or an attempt at
;reccncil‘iation of these divergent developments. Furthermore,
I : /

LA

5 i v
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i
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have come about due t ical or envi icondi- H

and,’ hence, were able to avcu.d many of the dxffxcultxes and T
s shnrtcomngs the more escahllshed mantlm natl.cns encounteted.

_w:.th the except:.on of Japan, there was little in the way."of
. ‘ ;

ce &
° extensive @pprenticeship system. This lack of  trained man- )

realize that such'a long and expensive period of wox‘kshop

- tion, sucl as the unmanned enginé room, has made this even ' ¢

- its history, has inherited much of the maritime technical

- 196 -

the.paritine curricula of the Comonwealth countries ‘which,"
of cougse, are former British Colonies, also exhibit many of

t.hese sane features albelt overlaid w:.t’.h dlfferences that~

tions. .t . . B
The,Asxan conntnes gescnheda;n Paxf .Two became involved

mwbrid—wme mar:_txme :ranspottation quite recently in time .

heavy manufacturing or engineering ahd, herce, no need’for an

.
power necessitate‘d the development of an entirely different
approach to the ship manning problem. Already by the 1960s,

many of the Buropean regulatory bodies were beginning to

] - ; .
training for the higher levels of technical personnel was
'something .Of an anachronism. Sipce then, technological innova- .

more apparent. . __

o %5 g8 "
In:attempting to formulafe a maritime training strategy

|

for Canada, one must be fully cognfzant of ‘the differences '

outlined in the preceding paragraph#, Canada, by reason of

education céneepts of England, while at the same time it still
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improvement in the genefal level of education,wlfich is o

remains in mapy ways a largely undeveloped country.” .Having
very few large engineering works from which to draw a trained

= - b 0 '
supply of apprentices for its junior engineers;,it was

necessary to’ utilize engine room ratings who, after a pre-

scribed period of seavservice, were allowed-to write'a Fourth,
Class Examination: A n\ajorxty of the penple at:tacted fo the
sea under these condltians generally had aWery weak edu;a-

tional ‘background and, while' they m:u;ht successfally pass the

Fourth or eqsvn ‘the "Fhi.x\d Class examination, most found the_
Second and First Class examinations beyond their capacity.
The' general. effett was that the country had to' rely, for its ' - ¢
senior engineers, to an sdnorainatadrtant vgon imiqzants :

, mainly Great Bri\:ain. However, over

the last two to three decades, there has been a noticeable 3

from other tountrie:

reilected in the n\m\ber of examnanon successes at the T .
highe: levels. In ehe field of maritine technology, also, T e et
\canada has been excessively Gependent upon foreign nationalb :
for the resolution of problems peculiar to this country.

At thi_s& tage in the country's fxevalopnene, “with wivdhoed
technélogy waiting in the wings, so to speak, itappears more ¥ .
pz’sss‘i};g than ever tpaé a National Maritime University be '

brought into existence.. Sihce nautical affdirs are the. = . ‘.

preserve of the Federal Governmgnt, what is more logical thak

the creation.of such an institution? Whdile its. logation will




be ‘as free from parochial polemic and bitkering as poss’!ble.

, funds than Would be rsqm.xed Wete. the facxlity to be con= B |

structed in some Other area Of the country. Further, sinfe  ©
o expect a single provincial goverfment to undertake such’a

‘fict that provincial gcvexn.ments faced with ever xncreasing

. demands £rom awindling tax revehues have not been so genemus

+sénsible approach. ' SR

unkioubtahly be a Eoli.tl.cal declelon, it Should,, nevatth&lass,

While there are many excellent locations avuirabl,e For such a T

facl.ll.ty, thxs shuultl be decided upon in the 1xght nf any

further, and as yet umannotmesd,, hakiting pouay. The .author, » °

strlkcbed here. In fact, it is concelvab* that this latter

‘not baing privy to suchprognostications,’ weuld venture to {
suggest . r,ha‘: proxinity to st.‘aohn'a, Newfnunararid,- ‘would be ® © i 1
an ideal site, because the Arcuc vessel: aﬁd Marine Institute'; . ?
and t:he Fxshen.es'(and Manne xnsnr.ute are bgth bemq don~ ;
N {

{

Institution could be _enlarged in’ doncept " to become -a Na*al,

Naritine. Univetsxty with, a ‘much smaller outlay of public

we are speaking of a national instifution, %is it reasorable . 7. -

large ahd.highly specialized undle:‘takinq? It is a:well-known®

in responding'td the increased funding requuements'of unxver—
.. T
jpities.as they were'able to be in the'past: Thus, @ federa‘lly

Eunded 4nd controlled msucuuan would, sppear tha most e s

sifice, Memonal Unlverslty of*Newfoundlana Alx‘aady has a ‘

very good advanced px‘ogram Zat the Doctoral ievel--in ocean

s .
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Engineering, it would be unthinkable to disband such an effort
or place it under the aegis of the National University.
Rather, a cooperative arrangement--perhaps like that presently
in effect between Carleton and Ottawa Universities--may be
considered so that students would have the added advantage of
a larger choice of options available to them.

The smaller, older or less complicated vessels will be
around for a long time to come; hence, there will still be a
very large demand for a less sophisticated type of training
for the operators of these vessels. Is it unthinkable to
provide some form of educational ladder so the more able
First or Second Class Marine Engineer can proceed to advanced
studies if he or she is sufficiently motivated? When such an
individual finally completes the theoretical training, he/she
has the additional advantage of invaluable practical experience
combined with a sound theoretical background and thus is much
more quickly available for work in an advanced capacity.

The question of potential students must also be addressed
because the present population of Newfoundland cannot and
should not constitute the deciding factor. Potential students
might be chosen on a provincial quota basis in a manner not
unlike that used by the Merchant Marine Academy at King's
Point, New York, described in Chapter 14, Section 2. Further-
more, a truly first class institution of this type will not be
long in attaining international stature and will attract

foreign students on special Commonwealth Scholarships or



‘mposea by technica problems. ' . Cni

similar financial arrangements. To a certain degree,,this has

been the case.with the présent College of Fisheries largely

el - -
Qhroug?} the efforts of its first president, the late Dr. William

Bampton.” Again, the €506 o8 THPELEILISH eHuAgEa e Ea L
not be confjined to engineering’design, naval architecture, = -
t':elecammugcaitions, or nautical studies'but will be expanded
to encompass the ‘entire gamut of maritime ‘affairs/ including
shipping coppany, economics, organization and management and
the ;cudx of 1 rnational Maritime Law.., Thus, it would appear

that by having all aspects of maritime studies carried out in

one institution, a more rounded graduate will’emerge with a

better apd broader v

of other’ of the 'ship

" ahd shipping than simply the specialized knowledge of his

i
particular disciplife. For a number of years, shipping imdus-
try leaders have ,pointed out that engineering prdgtams in

partxcular ‘are too msulaced_ from the practical aoncetns

" related to an industry's financial, abfiirs and bo gosd person
fel relatiohships. An appropriate mix of this ‘type of material

with the technical studies should greatly enhance thegraduate's,’

ability to understand management's difficulties and, by the

same token,-manaqemens s understanding of .the constraints
o
The equ:.pping of workshops, 1abozacones, and other

facllxties also requix‘es ex xmtzon. D\u’lng the authur s '

'studen:.days at Southampton -rechmcal College,*a new instxtutiun

i
i
H
)
i
3




‘maring stean turbmes, etc. Of course;

was being constructed and the faculty were overwhelmed with
offers of large and very expensive pieced of -equipment freely
Gonated to the new facility by the manufacturers. The biggest
problem was the lack of space to accommodate same. In anothss
codtext, a fairly large and expensive diesel fiotor was to be
donated to an educational, institution, but the opportunity
was lost because the government of the day rsfused to pay the
sal!u:y ana expenses of the factory trained servlcyengxneer

the engine bu:.lder stipulated be inchargé of. assembly ot

same., We are talking here of very spsclahzed equipmé ts .

Y such ‘as steenng gear, large bore d)esel mot:crs, boilexs and

the usual thexmo-.

' dynamcs, fluids,’ ele:trlcal, electrcnlcs and 1nstru||\entat1nn

laboratories will also be required, but this can haxdly\be
¥ g My * Fi 5 h
considered specialized in the samelsense as the’ foregoing. .
dgain, specialized simulators toprovide irlstruction for

operating personnel are - becoming 1mportant new training .aids -

‘in both the nautical' ana engineéring, btanches. So too, com-

puterzaided design and computer-aided manufaccurﬁg' (Eap-cam)’

are irportant new ‘concepts in the ‘area of mechanical desan.

Anot,er»very importan' aspect of ttaming is the’ éxposure

to aetual ape:ating cbndxtz.bns aboard a ‘ship engaged upcn

forexgn voyages world wxﬂe and also in Coast Guard- 1ce-breaker/

supply vessels ;wox'!ung, &n;the Arctic. ' While work-term train-

ing in a. shipyard will found out the potential qr‘adl_xate"s K

A o Bk 950

i
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understanding of such matters as new construction technigues,

damage repairs and survey operations, the sea-going experience

will enhance his comprehension of design and operational de-
tails in a manner no other form of instruction will even begi:
to approximate, particularly if heavy weather conditions pre-

vail.  Furthermore, one or more especially designed and

n

constructed training !hips will not only p:wide an important

part of the p:acucg(l. training and expetiance for all types \
of students but will shov the Canadian flag. 1 foreign poml
“  as an example, the National Maritime Polytechnic of
Manila, Philippine Republic has just placed in operation an
especially designed, §7 000 awt (gd.s..Piups.nu) b‘ulk carrier:
traming ship. ;esidas having six holds with a total grain
N capacxty of 1 238 000 ft (35 061 1l3), it has a bridge, an
engine control room, classrooms and laboratories for the
accommodation of eight (8) classes consisting of 240 student
engineer and navigation officers.12? ) .
'lfhe entire telécommunications industry has been revolu-
tionized within the last decade or so By the advent of
c'omqnications satellites. ’nhev earliest marine efforts
expended in improving satellite navigation systens which have
proved extramely reliable especxally in the polar regions.
An article entitled "sat‘:ellxte, ReVolutionizes Shitﬁc-smre_
Links" reported in the Firancial Post, ,dated September 10,

1983, states:

\,
.
\

I G

A~

=



/ e w
The/ "RADIO ROOM" of the motor ship 'Atlantic
Superior' consists of ia gompact box of electronics,
a teleprinter, and a touth-pad telephone, repre- P
senting a huge advance in maritime management:
fast, private satellite commupications.

From the ship's bridge the captain can direct—dial
arfy telephone or telex in more than 70 countries
around the world, including “Canada and the ship's
administrative office in St. Catherine's, Ontario.
And vice versa, of course. ... On a world wide,
basis, the use of maritime satcom has been growing.
... - The International Maritime Satellite Organiza-
tion (INMARSAT), London, reports that two or three
ship-earth stations are going into commission daily.
With about 1 700 users today, INMARSAT expects “to
have 8 000 by the end of this decade.

%

The inplications Sf this new . technology for ship-board
entertainment and news but especially for teaching are
obvious.\ Furthermore, to enhance the learning process, th_e
system c\a\n¢e made Interactive so the student . can ask for
élarification of some obscure point not immediatel’y apparent
in the lecture or demonstration. Since the system is world-

. wide in'scope, it is entirely feasible for aprangeGLnta ) be
made to tune in on spétial lectures or demonstrations given
by experts in some .particular aspect of, say, oil pollution
prévention or the handling of dangerous chemical cargoes, etc.,
etc., from'almost any place in the world.

The foxegoiﬁfg has only peen touched upon in an endeavour

to indicate Fue of the excxtinq new concepts of information
transfer presently aveulable. The future will surely open

.~
vistas which, at the moment, are scarcely perceived.




Having explored some of the mofe important questions
pertaining to the establishment of a National Maritime Univer-
sity, we ceme n‘ow to the most czucial concerns of all: How
best to capitalize upon previous knnwledge to facilitate the
rapid development of the institution and upon what area or ‘-
areas should the national effort be expended? !

A crucial element.towards the attainment of first class

status is that the teaching faculty not only be fully quali-

fied in their specialty but also up: date and doing
research in ‘their ares of concern. .Since this type of
Canadian talent is scarce in'the’extreme, perhaps the most
appropriate manner in which to bxing the enterprise to frui-
tion would be to enter into an arzangement with one or more
European and/or Asian institutions for curriculum and staff
support and also foz\ ‘aBdiwtancs £6E 5 predetermined period .
after which a continuous association would provide a valuable
link for research and post-graduate studies. In a nut-shell:

Why reinvent the wheel?

Another area where specific assistance may be obtained is,

the World Harxtlma University of Malmo, Sweden. The specific
aim of this lnstitutxon——which started its first classes
July 4, A1983——xs to provide top-level traixf.inq for personnel

L

from developing. countries for sepior positions in marine
administration; marine training institutifns, shipping

companies and other key sectors.l3? //
-y A “

g
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With respect to ther second question, an area of study
which immediately springs to mind is the Arctic. Here, at
least, Canadd has accumulated considerable knowledge and
expertise over the years. Her navigators can certainly be
classed as the most knowledgeable of any in tiis type of
envizonment. Likewise in ice-breaker design and comstruction,
& large Awouiit|Gf detalled iiforiation Has #oorusd over the
years. , Since very few countries have any ‘amount of experclse
in this 'ﬂeld,.it would certainly appear to be the most worth-
while aréa to pursue particularly in the light of“the Arctic
0il and’ gas.exploration program already underway. So,:too,

the oil and gas explora

fon progran’off Canada's East coast
has presented problems never be‘re encountered in any other
part 6f the world. Memorial University's Ocean Engineering
and C-Core have demonstrated methods Of towing icebergs to
avoid colliding with azilling rigs, which have been utilized
in real situations on a number of occasions. However) the
real test of the technology will be in the exploitatipn .
process where it may be impossible to move the collecting
platforms or pipelines out of the way of the icebergs.

_This chapter would be remiss if it neglected to, discuss

employment opportunities for graduates. Perhaps the most Q

" obvious are those related to the various aspects of the design

and operation of merchant ships, naval craft, ferries, ice-

breakers, fishing vessels, etc., either as employees of govern-

ment or ship# .. The Canadian Coast
3 . [

Ar et
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Guard, Fleet Operations Branch require substantial numbers of
e g -

Marine Engineers, Naval Axchitects and Electrical Engineers

with marine experience, dnd the Ship's safety Branch’advértises

periodically for marine surveyors many oF" o are required to,

be bilingual. The National Harbours Board, Department of Q
Public Works and Départment of Fisheries and Oceans also ’
employ graduate or certificatgd marine éngineegwhose '
with marine experience. /The Classification Scciétiasjﬁave .
difficulty obtaining éurveyors with a sound theoretical. back-
gromd. piis-the expefisnde assooiated with, . First ciass
Combined Marine Engineers Certificate. Lloyd's offer employ-
ment .in’a great many parts of the world which may appeal to a
young person.. Marine Insurance Companies also require
individuals with this type of background to conduct machinery,
hull and cargo, damage surveys and, for well-qualified graduates.
with good communications skills, technical equipment sales may
offer appealing opportunities. Finally, teaching opportunities
in these very specialized areas exist not only in this country’
but through the Canadian International Development Agency

(CIDA), in many other parts of the world: M3st of the employ—

ment ities suggestedshefe carry bettar than average
salaries for similar educational backgrounds and experience.

Many people may think that the idea of a Canadian National

Maritime University is simply an attempt to gratify L

vested interests of a very small segmént of society. The
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- . author would point Gdt, however, that the United Nations ‘v
Conference on the Law of the sea (UNCLOS ITI}--of which Canada
is a Patrty--specifically requests the signatories to concern

themselves with certajn matters laid down in the Informals 7~
Negotiating Text. The most relevant of these are:

PART VII: THE HIGH SEAS. This implies that States deal with
§ 7 the question of the safe and efficient manning of
i ships. This has been complied with by the Con—
) ) . .vention describ&d in Chapter 15. >
PART XIT: PROTECTION AND PRESERVATION OF THE MARINE ENVIRON-
MENT. The International Convention for the
, P . . Prevention of Pollution 6f Ships, 1973, as modi-—

,fied by the Protocol ot 1978 became law October,
1983. s

PART XIII: MARINE scImIPIc RESEARCH

PART XIV: DEVELOPMENT AND TRANSFER OF MARINE TECHNOLOGY.
Thesé latter parts relate not,only to Marine
Transportation but also to the'intelligent

.~ exploitation of sea life, minerals and energy -

for the benefit of all mankind--Arvid Pardo's

concept of the Common Heritage of Mankind. g
S -
Where best can these divergent demands be accommodated
than at an ii-su_cution especially established to consider

‘ ; every facet of marine relationships? Thus, it is not epough
‘ to ba simply an institution to teach people to design ships _ -
or seafarers to operate them. Rather, the quotation at the
beginning of this chapter is apropos here for it implies that
technology must be the servant rather than the mmaster of man—
kind. Viewed, from this perspective, the National Maritime

University has the tespensibllity ,of inculcatimg attitudes T

that will not p se long i for short—-term




\

gains.
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requires the development in all 'graduates -of .

that greater vision, that larger perspective and social con-
X E

of“social and techxucal science.
We conclude this study by quoting that illustrious

<aceanugrapher, 'Jacq\ies Piccard, to illustrate that vast

sgiousness that can only be acquired by a judicious mixture

panorama whichmust he apprec:.ated if we are to truly compre=

to

|
< whan we' ccns;dez the question of pollut:l.on, we must
recall the fundamental'importance \1n the worldwide
ecological equilibrifm of the upper layers of the
sea. Here the phyt{oplankton absorb solar. energy and
produce nourishment’ for zooplankton and'consequently
_for all living species of the ocean. Mpre than half
of the world's production of oxygen is fabricated by
this marine pjytoplankton which has the further task
of absorbing the excess of carbon dioxide that is
produced by animal respiration and; for several
generations past, by human industry. -It is not
difficult to see the.important role played by this
thin.oceanic layer. And yet we annually discharge
into it ‘hundreds of thousands of tons of lead,
ury, detergents, and various -insectigides; not.

to ion a million tons of petroleum, an amount
equa about one percent of world production. In
all these ways, the phytoplankton is directly threat—
ened by pollution. If it were to disappear, life in
the sea would become extinct and possibly after a
brief interval much of terrestial lee, ... would
also cease to exis

then.

The sea must continue to play a vital role for the
whole human race, &ven though today all_the ol
priorities that existed until recertly. have dis-
appeared. It is not so much a quEstion. of nourishing

_ humanity. But rather, we must guard against prevent—

ing the sea from carrymg out its irreplaceable
contribution to our.respiration. In short, what we

take out of the sea is no longer as important as what
We do mot put into it.l3I

e AR 5w

hend the unpoxtance of e acpans and | man's place in relation:
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