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Aids to Navigation

The training of merchant marine officer candidates is
conducted through the four-year programme of the Naval Academy,
one year of which consists of practical training on board
operating merchant or naval vessels. Examinations for.
certificates of competency are taken upon completion of this
programme.,

Ratings are trained exclusively on board ship during the
coupse.of their daily work and during shipboard drills.

_ Officer candidates are given theoretical and practical
instruction in radar, radio direction-finder, gyro-compass and
automatic pilot, and the magnetic compass. Graduates of the
Naval Academy are competent in the practical use and maintenance
of these aids to navigation, and are capable of performing minor
repairs.

The examinations for all grades of deck officers' certifi-
cates of competency require knowledge of the practical use of
these aids to navigation.

No special certificate or endorsement is provided for
seafarers in connection with the successful completion of
training in any of these aids to navigation.

Life—Saving*Applianées

During the three years of instruction at the Academy, and
one year at sea, officer candidates receive both theoretical and
practical training in the launching, handling, provisioning and
maintenance of lifeboats and liferafts. They are aiso trained
in the use and upkeep of lifejackets, lifebuoys, line-throwing
apparatus and related life-saving apparatus.

Compulsory monthly safety drills held on board ship serve
to exercise officers and ratings in the launching of lifeboats
and use of associated life-saving apparatus.

No type of certificate is issued to seafarers in connection
with training received or proven proficiency in the handling of
lifeboats or use of other life-saving apparatus, Officers!
certificate of competency examinations require knowledge of
life-saving equipment andé operations, and graduates of the
four-year Naval Academy programme are considered well trained
and competent in these subjects.



Devices for the Prevention, Detection and Extinction of Fire

The three years at the Naval Academy and one year on board
operating merchant or naval ships provide officer candidates
with both theoretical and practical instruction in the
operation, practical use and maintenance of the wvarious types
of fire-prevention and flre-flghtlng systems and equipment
found on board ships.

Fire exercises, which are required to be held at monthly
intervals on board merchant and naval vessels, serve to provide
continuing practical training for all offlcers and ratings on
board. :

Examination syllabi for all levels of officers' certifi-
cates of competency require knowledge of practical fire-fighting.

Seafarers employed on board tankers have received
specialised training in the handling and care of, and safety
precautions necessary in regard to, the cargoes carried by these
types of vessels. Instruction is provided in special
fire-fighting techniques applicable to vpetroleum cargoes,

Aids to Navigation

The pre-sea training of officer candidates at the national
Naval Academy includes instruction in the theory of operation,
practical use and maintenance of marine radar installations,
the radio direction-finder, Decca, Loran, Consol, the gyro-compass
and autohelmsman, and the magnetic compass, Ko special
certificates or endorsements are issued to students in connection
with the satisfactory completion of training in any of these aids
to navigation.

Life~-Saving Appliances

Training for officer candidates at the Naval Aéademy
includes instruction in the following aspects of marine life-
saving apparatus and operations:

(a) launching and handling of lifeboats;

(b) equipment carried in lifeboats and the use and
maintenance of this equipment;

(¢) launching and handling of rigid and inflatable
liferafts;

(d) use of line-throwing apparatus, lifebuoys and life-
jackets.




No special certificates or endorsements are issued to

officer candidates attesting to satisfactory completion of
training in the use of any type of life-saving apparatus.

Devices for the Prevention, Detection and Extinction of fire

The Naval Académy's'pre-sea training programme for officer
candidates includes instruction in both the theory of fire-
fighting and the practical use of the- varlous types of fire-~
fighting appliances. '

Theoretical instruction, which includes practical
demonstratloﬂs, covers the follow1nz toplcs

(a) theory of flre and fire e*«rtlnctlon,~
(b) classes of flres,
(c) types of combustible materials found on board

(d) application of the wvarious types of flre—extlngulshlng
agents;

(e) engine-room, cargo hold, and radio-room fires.

Practical fire~fighting instruction covers the use and
maintenance of the following fire-fighting equipment:

(a) fire hoses, nozzles and hose fittings;
g

(b) portable and non-vortable carbon dioxide fire
extinguishers;

(c) foam-generating equipment and appliances for applying
foam to fires;

(d) water-spray systems and appliances.

FEDERAL REPUBLIC OF GERMANY

Aids to Navigation

Theoretical and »nractical instruction in radar, radio
direction-finder, Decca, Loran, Consol, gyro-compass and asuto-
helmsman, magnetic compass, echo-sounder and radio telephone
is given w1th1n the framework of the training programme for
captains and metes in the navigation schools. Since there
are no special training courses devoted to these subjects, no
special certificates are issued in connection with training
received or proven nroflclency in the use oif any of these aids
to navigation.



Ratings are instructed in the practical use of the magnetic
comass in the seamen's schools during the course of their

training as helmsmen.

Life-Saving Appliances

Training in the overation and use of life-saving
appliances is provided to ratings at the seamen's schools.
A lifeboatman's certificate is issued to ratings having
received this training, after a subsequent period at sea of at
least one year. '

Officers and ratings of all departments are constantly
trained in the handling of lifeboats during their service on
board. Training in other life-saving apnaratus is given in
the various officer's navigation schools, Special training as
lifeboatme is also given in the maritime schools of the
Transport and Public Services Workers' Union. This training
is not obligatory under the official training regulations.

Devices for the Prevention, Detection and Extinction of Fire

Retings are trained in the operation, practical use and
maintenance of fire-fighting systems and equipment at the
seamen's schools. A special "fireman's certificate" is issued
to each able seaman after an avproprizte examination and after
completing 24 months of sea service.

The officer's navigation schools also provide instruction
in marine fire-fighting eguipment and techniques.

Special training as fire-fighters is given at the maritime
schools of the Transport and Public Services Workers' Union;
this training is not obligatory under the official regulations.

411 officers and ratings of ovperating vessels participate

in fire-fighting exercises during the regularly scheduled
emergency drills which are held on board.

GREECE

Aids to Navigation

A special government school, supervised by the Merchant
Marine Training Division of the Ministry of Merchant Marine,
provides up-to-date training for officer candidates in modern
aids to navigation. 4 course of two weeks' duration is given
in radar, and a one-week course covers the gyro-compass. A
second one-week course covers the radio direction-finder,
Decca, Loran and Consol., = All courses provide instruction in
the theory of operation, practical use and elementary repair
of these aids to navigation.



Candidates for a Master's Class B certificate of
competency are required to successfully complete these three
courses, as are lMaster Class A candidates who received their
Class B certificates prior to the availability of this
specizlised training.

4 school certificate is granted to all officers and
officer candidates who, upon completion of this training, pass
the required examlnatlons. '

In the near future the duration of this training in aids
to navigation will be increased from the vresent four weeks
to eight weeks and expanded to cover the radio telephone and
'echo-sounder.

Instruction in the magnetic compass and echo-sounder is

included in the comprehensive t”alnlns programmes for merchant
marine officer candidates and rat*nss.

Life-Saving Appliances

Theoretical and practical training in life-saving
appliances forms part of the curricula of the training programmes
for officer candidates and ratings. Moreover, in the near
future a special training centre for seafarers will provide
instruction in the following asoects of llfe—eav1ng operations
on board ship:

(a) lowering and handling of lifeboats;
(b) provisioning and maintenance of lifeboats;
(c) hand11n6 of rigid and inflatable liferafts;

(d) practical use of line-throwing apparatus, signal
rockets and lifebelts.

Devices for the Prevention, Detection and Extinction of Fire

Theoretical and practical training in fire-fighting theory,
equipment and techniques forms nart of the curricula of the
training programmes for ofiicer CGnaldates and ratings.

The new training centre for seafarers will provide
additional instruction in fire-fighting. The proposed
training will cover: :

(a) use of the various types of fire-fighting respiratory
apparatus;

(b) fire-fighting techniguss using steam, carbon dioxide
and mater-sprlnkler systems;



(c) fire detection and alarm systems;

(d) use of fire extinguishers, hoses and nozzles, and
the international shore connection.

NIGERIA

Aids to Navigation

A six-months training programme is conducted for future
merchant navy ratings. Students are instructed in the basic
theory, practical use and maintenance of the magnetic compass.

The training of experienced ssafarers and future officers
is achieved primarily through practical experience on board
operating vessels. In this manner officers and ratings
develop proficiency in the use of the various aids to
navigation with which their vessels are equipped.

Life-Saving Appliances

The training programme for future ratings includes
instrucvion and practical exercises in the launching, handling
and maintenance of lifeboats. Stucents meke frequent field
trips to vessels in port to study lifeboats and other life-
saving appliances and to participate in exercises conducted with
this equipment.

A1l officers and ratings on board operating merchant
vessels participate in practical exercises with life-saving
apparatus during the regularly scheduled emergency drills which
are required to ve held on bhoard.

Devices for the Prevention, Detection and Extinction of Fire

Instruction in the operation, practical use and maintenance
of portable and non-poriable fire extinguishers is provided to
ratings during the six months pre-sea instruction.

Officers and ratings receive practical experience in the
use of various fire-fighting systems and appliances during
regularly scheduled fire and emergency drills which are held
on board operating vessels.
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PORTUGATL

Under the supervision of the Ministry of the Navy, the
Nautical College provides training programmes leading to
certificates of competency as masters, deck officers, engineer
officers, radio operators and catering staff officers.

The Merchant Marine Seamen's and Mechanics' School, which
is under the control of the National Assembly of the Merchant
Marine, provides training for ratings.

Aids to Navigation

Deck officer candidates at the Nautical College are given
theoretical and practical instruction in the various modern
aids to navigation. This training includes the following
equipment and subject matter:

(i) Radar: principles of operation and characteristics of
radar installations; identificztion of echos,
auxiliary installations; radar charts and radar
displays; radar navigation; use of radar in avoiding
collisions.

(ii) Consol, Decca and Loran sysiems: theory and practical
operation of equipment; determining lines of vosition
and using the special cherts; and the precision and
range of equipment.

(iii) Radio Direction-Finder: calibration; determination of
azimuths and lines of position; projection of azimuths
and Mercator chart; Givrey's correction; description

of equipment and types of antenna systems and principles

of operation.

(iv) Magnetic Compass: principles of operation; description

of compass; practical use in navigation; maintenance;
compass errors and methods of commensation and compass
siting. ‘

(v) Gyro-Compass and Autohelmsman: theoretical principles
of operation; practical operation and use of equipment;
accuracy of gyro-compasses, adjustments and maintenance,
advantages and disadvantages.’

No special certificates or endorsements are issued in
connection with the successful completion of training in any of
these aids to navigation.



Life-Saving Appliances

All officer candidates at the Nautical College are
trained in the launching, handling, provisioning and mainten-
ance of lifeboats and liferafts. They also receive practical
instruction in the use of lifebuoys, lifejackets, *1ne—throw ng
apparatus and associated life-saving equipment.

Ratings urder instruction at the Merchant Marine Seamen's
anc 1echan1cs' School are also given similar instruction in
the practical use of lifeboats and other life-saving equipment
found on board ship.

No lifeboatman's endorscement or other type of certificate
is issued upon the satisfactory completion of training in
life-saving appliances.. ' ‘

Emergency drills, which are held on board onerating
merchant vessels, exercise scafarers in thp use of lifeboats
and other life-saving apparatus. :

Devices for the Prevention, Detection and Extinction of Fire

Future officers at the Nautical College, and ratings in
training at the Merchant Marine Seamen's and Mechanics' School
are given theoretical and practical instruction -in the
operation and use of the various fire-vrevention and
extinguishing systems found on board shlp.

Seafarers on. board operating 7essels partlclpate in
regularly scheduled fire exercises.

SENEGAL

The training of masters, deck officers and enginesr
officers for foreign-going vessels is accomplished primarily
in French navigation schools, which provide comprehensive
training in aids to navigation, life-saving appliances and
fire-fighting. :

The newly founded Nationsl Merchant Marine School provides
training programmes for future skippers of coastal vessels,
fishing boats and othér small craft. Graduates of these
programmes are employed on board ship in subordinate officer
positions for 18 months prior to becoming certificated skippers.
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In the future, pre-sea training for ratings will be
provided on board a training ship. ~ The contents and duration
of this instruction will be similar to that provided by
comparable French schools, but will be adapted to meet the
special conditions in Senegal. Students will be given practical
instruction in the operation and use of aids to navigation and
marine safety appliances. The equipment to be fitted on -board
the training ship will be used in providing practical exercises.
It is not anticipated that any special certificates will be -
issued in connection with the satisfactory completion of this
training.

U.S5.8.R.
Maritime training is divided into four basic categories:

(i) college level marine engineering institutions for
young nen between the ages of 17 and 35 who have a
complete secondary school education; S

" (ii) intermediate level technical schools for officer
-candidates between the ages of 15 and 30;

(iii) maritime vocational training schools for ratings of at
least 17 years of age;

(iv) correspondence courses of college and intermediate
levels for officer training of seamen employed on board
ship.

Capable ratings with two years sea service are also eligible for
enrolment in the college and intermediate level institutions for
officers.

The training of 2ll maritime institutions is provided free
of charge, and includes board and lodging, uniform, medical
treatment and other academic expenses without cost to students.

To complement the theoreticzal studies of professional
subjects, which include modern aids to navigation, life-saving
appliances and fire-fighting, all students of the three
categories of training institutions receive practical instruction
in school laboratories. These laboratories are fitted with
complete lines of modern marine equipment for the training of
officers and ratings of all shipboard departments. Ir addition,
all students receive practical instruction on board training
vessels. The college and intermediate level schools, in
partvicular, maintain large training vessels specially fitted out
for the comprehensive practical training of future merchant
marine officers. This training includes instruction in the use
of aids to navigation and other safety devices.
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Officer candidates who have completed the programme of
a college level engineering school or an intermediate level
technical school qualify to sit for the government-administered
examinations for merchant navy officer's certificates of
competency.

The duration of instruction provided for ratings varies
with the nature of the duties on board. Six months of basic
training is given to prospective ratings, and can be given either
at the vocational training schools or on board ship.

Ratings who have successfully completed a course of
instruction are certificated for their particular positions on
board ship. These seafarers are competent in the use of the
basic aids to navigation, life-saving appllances and fire-
fighting equipment.

The correspondence course training programme 1s maintained
for seafarers on board ship who are SuUd 7ing for eventual
certification as merchant navy officers. Special provisions
are provided on board for seamen pursuing these programmes of
study, and most Soviet seaports maintain training consultation
offices for students. Students are required to pursue formal
studies in the various aids to navigation and other maritime
safety equipment; they receive practical instruction in the
use of this equipment through their duties on board ship.
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INTRODUCTION

The Internatlonal Conference on the Safety of Llfe at Sea
(London, May-June 1960) adopted a Recommendation (No. 39) on
the Training of Masters, Officers and Seamen in the Use of Aids
to Navigation and other Devices., This instrument calls on
governments to take all practical steps to see that the training
of seafarers in the use of aids to navigation and other devices

- provided for their safety is sufficiently comprehensive and that

it is satisfactorily kept up to date. It also provides that
within their respective spheres of activity the Inter-
Governmental Maritime Consultative Organization and the Inter-
national Labour Organisation should co-operate closely with

each other and with interested governments to the above ends.
The Recommenaatlon refers also to Article 3 of the Agreement
between I..C,0, and the 1I.L.0., which provides for the setting
up of 301nt committees to deal with questions of common interest.
The text of the Recommendation is reproduced as Annex I to the
present report.

Following -the adoption of Recommendation ¥o. 39, I.:.C.O.,
after consultation with the 1.T..0., requested its member govern-
ments and governments of other states which had been invited
to the International Conference on the Safety of Life at Sea in
1960, to furnish information about the action which they had
already taken, or which they proposed to take, to give effect
to the Recommendation, The information received from governments
as a result of this request was published by I.1.C.0. in August
19611 and subsequently considered by the Joint Maritime
Commission of the I.L.0. at its 19th Session (Geneva, October
1661). The Joint Maritime Commission noted with appreciation
this information and adopted a resolution recommending the
establishment of a Joint I.L.0./I.M.C.0, Committee to deal
with the question of the training of seafarers in the use of
ships' navigational aids and safety devices., This resolution
was approved by the Governing Body of the I.L.,0, at its 150th
Session (Wovember 1961), which instructed the Director-General
to consult the Secretary-General of I.:.C.0, concerning the
procedure to be adcpted by the two organisations for the setting
up of the proposed Joint Committee.

See Training of Masters, Officers and Seamen in the Use
of Aids to Wavigation and other Devices (i.l.C.0., London, 1961).

Additional information was published in a Supplement to the above
booklet in 1962,



The Maritime Safety Committee of I.ii,C.0., at its Sixth
Session (London, January 1962) was informed of the recommendation
of the Joint Maritime Commission and of the action taken by
the Governing Body of the I.I..0, in this respect, and agreed
that I.1,C.0, participation in the proposed Joint Committee
should be considered, and further decisions taken, at a later
meeting. At its Ninth Session (London, September 1964) the
Maritime Safety Committee made recommendations concerning the
scope of work of the Joint Committee and its composition, and
agreed to the suggestion that it should meet at the I.L.O.
Headquarters in Geneva from 14 to 19 December 1964,

With a view to supplementing and bringing up to date the
information which had previously been collected by I.:,C.0., it
had been decided to address & questionnaire to the States
Members of the I.L.0. Thke questiornaire, of which the text
appears as Annex II to the pressnt report, and which had been
drawn up in consultation with the Secretariat of I.}:.C.O0.,
was despatched on 21 May 1964, and by the middle of September
51 replies had been received from governments. The Maritime
Safety Committee at its ¥inth Session proposed that the Joint
Committee should examine, with the object of settling its
method of work and the necessary agenda, an analysis of the
replies received from governments to the questionnaire and the
material in the booklet published by I.k.C.0, in 1961, with
its 1962 Supplement, as referred to above, The recommendations
of the Maritime Safety Committee were approved by the I.}.C,O.
Council at its 13th Session (London, September 1964).

The I.L.0, would like to express its appreciation of the
co-operation of the Secretariat of I.1i.C.0., which has assisted
in the analysis of the material and provided technical advice
and assistance in the preparation of the present report, and of
the information supplied by governments which has enabled it to
present to the Joint Committee the most recent data on the
facilities existing in the various countries for the training
of seafarers in the use of aids to navigation and other safety
devices.,

In Chapter I of the present report, an attempt has been
made to give, in summary form, an account of the nature of the
problems involved in connection with training in the wvarious
aids to navigation, life-saving appliances and fire-detection
and fire-~fighting equipment now commonly used in ships throughout
the world.

The substantive aspects of the situation are dealt with in
Chapter IT, which contains national monographs under the three
main headings of aids to navigation, life-saving appliances
and fire-fighting equipment.

In Chapter III the available information is summarised under
sections dealing with the individual subjects. In a final
summing up the salient points of the information given have been
set out, and certain questions have been stated which the Joint
Committee may wish to use as a basis for its discussions,
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CHAPTER T

NATURE OF THE PROBLEM

The concept of "safety of life at sea" is associated with
the structural features of a ship, the safety equipment with
which it is fitted, and the ability of seafarers to make full
use of these features and equipment during emergency conditions.

Throughout the years, innovations in ship construction and
equipment have not resulted in a substantial reduction of
casuwalties at sea. Radar, for exemple, which was considered at
the time of its introduction on board ship as a final remedy for
collisions, has fulfilled this expectation only when competently
used and properly maintained. Improper use has become an
important characteristic, and sometimes the cause, of numerous
and frequent cases of collision at sea,.

Adequate training of ships' crews in the use of safety
devices and navigational equipment remains one of the most
effectuval guarantees of safety at sea. Marine ¢asualty
reports reveal that in . Some instances sbhips have been lost,
or severe damage sustained and personal iInjnries suffered,
due to the fact that the. Ships' crews were not adequately
tra.nefl to use the navigitional and safety. equipment pro-
vided, or failed to maintaih this équipment in a physdical
conditida which wonid permit-its immediate and most effective
use : ' :

Modern ships with new construction features and more _
sophisticated navigation equipment and techniques, require higher
skills from seafarers. If safety standards are to be improwved,
and even the present standards maintained, it follows that the
quality, lewvel and scope of the training of seafarers in the
operation of modern vessels must be commensurate with the changing
requirements of their professional duties.

Aids to Havigation

The principal modern aids to navigation that require a
degree of skill in operation and maintenance are: radar,
radio direction-finder, echo-sounder, very high frequency
telephone, Decca, Loran, Consol and gyro-compass and autohelmsman.
Of these, only the radio direction-finder is required by inter-
national agreement to be carried on international voyagesl;

1 Safety of Life at Sea Convention 1960, Chapter V,
Regulation 12, c¢f. Chapter IV, Regulation 11,



radar is not compulsory but is recommendedl; echo-sounders

are widely fittec to ships; gyrowcompass-is freguéntly . -
standard equipment, but autohelmsman is not as common; Consol
is mainly used in the Worth Atlantie; very high frequency
telephone, which 1is rapidly coming into use, has a short range
of up to 2% miles, and is essential if full use is to be made
of port radar networks; Loran, is in use on the American coast
and in the Far Bast; Decca, which is used mainly in European
waters and the Persian Gulf. Two other systems exist - doppler
navigation and inertial navigation, but these are not used in
merchant ships at the present time.

This compllcated,and expen81ve electronic and mechanical
equipment has added greatly both to the safety and to the com-
plexity of life at sea. Modern aids to navigation have made
it possible to manoeuvre ships safely under most unfavourable
conditions provided the navigators are capable and fully ex-
perienced. In fact, the officer in charge of navigation and
his assistants must be experts in the handling of this equipment
and in interpreting the presentation. VWhile it takes years of
experience at sea to learn to evaluate .

In addition to misinterpretation of information furnished
by a properly functioning instrument, another cause of danger
which has led to collisions, strandings or founderings, is poorly
maintained equipment which does not function correctly. It is
essential therefore that operators of radar, radio direction-
finders and other aids to navigation should not only have
sufficient knowledge and ability to use the equipment to the
fullest possible extent, but that they should also be able to
recognise when this equipment is not performing properly or is
suspected of giving inaccurate information. This knowledge and
ability can only be obtained by comprehensive formal training
that includes practical instruction in maintenance, supplemented
by operating experience and refresher training.

(a) Radar

Among the various aids to navigation, the most important from
a safety point of view is perhaps radar, owing to the fact that
this device can be used not only for navigational purposes but
also to avoid collision. However, as has been said before,
although radar is being increasingly fitted on merchant vessels,
the number of collisions at sea have not diminished. This is due
largely to the fact that today faster and larger vessels ply
steadily denser shipping lanes, and that conditions in harbours
become ever more crowded, but also to the failure in many cases
of vessels to properly use their radar installations, The term
'radar-assisted collisions" has come into usage as a result of

1 Recommendation 45 adopted by the Safety of Life at
Sea Conference in 1960.

»
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investigations which have established that over-confidence in
radar, or misinterpretation of the information provided by the
screen, especially under reduced visibility conaitions, have
been contributing factors to serious ship collisions which might
not have occurred had the ship not been fitted with a radar set.
In order to make a proper use of radar as an aid to safety
rather than as an "aid to collision', it is therefore essential
for the operator to have a profound knowledge and experience

of the use of radar, and an appreciation of its limitations.

The International Conference on the Safety of Life at Sea,
which in 1960 revised the International Collisions Reguletions,
added to them a number of recommendations on the use of radar
information as an aid to avoiding collisions at sea. These '
recommendations stress thie danger connected with misuse of radar
by unskilled or insufficiently trained personnel, The new
Collisions Regulations, together with the recommendations on
radar, will enter into force in 1965.

(b) Radio Direction-Finder

Determining the position of a ship at sea from bearings of
radio transmitting stations, &s received by ship-borne radio
direction-finding epparatus, is a form of radio navigation which
has been in use for over 50 years.

In addition to determining <the position of a ship in fog or
when other means are not available, the ability of the radio
direction-finder to locete other shins or aircraft in distress
and survival craft, contrivutes *o the importance of this
apparatus in the safety and protection of life at sea.

It follows that navigating personnel must be fully trained
and proficient in the pracitical use of the radio direction-finder
if these potential life-saving capabilities are to be fully
realised.

(¢) Decca, Loran and Consol

Radio-location aids to navigation such as the Decca, Loran
and Consol systems are similar. in that they provide lines of
position from radio-wave information received by special apparatus
on board ship. The navigator pirpoints his position as the
inter-section of two of these lines of position. -

Decca is a radio-location system for determining a ship's
position at sea, It is based on the measurement of radio-wave
voltage phase differences as received from two transmitting
stations by a receiving station on board ship.



In the Loran radio navigation system, high~frequency radio
signals transmitted simultaneously by two Loran stations ashore
are received by a ship or aireraft in a Loran receiver which
determines accurately the difference in time at which the two
signals are received. HNavigators using Loran can determine
lines of position, the inter-section of which gives the position
of the ship.

Conscl is a long-range radio 2id to navigation consisting
basically of a shore-based medium-frequency radio transmitter
having a special directional aerial system. Transmitted Consol
signals can be received by an-ordinary communication receiver,
and from the bearings of these signals a fairly accurate
determination of a vessel's position at sea can be made.

(d) Compass

Owing to the a2lmost universal fitting of the magnetic
compass to ships and smaller craft of all descriptions, including
lifeboats, and the common installation of gyro-compass and
autohelmsman in modern merchant vessels, it is essential that
all categories of seafarers be familiar with the theory,
practical use and maintenance of these navigational aids.

(e) Echo-sounder

The echo-sounder is an electro-audio device for measuring
the depth of water. It has become an important aid to navigation
and is presently installed in most modebn mercaant ships,” - .
fishing vescsels and other small vessels. Providing practically
continuous soundings, the echo-sounder eliminates the lack of
accuracy encountered by the lead line, particularly when a ship
is moving a2t an appreciable speed.

The echo-sounder must be reliable and dependabie if it is to
serve the navigator as intended. To ensure tnis accuracy it
should be calibrated in port and frequently checked, as well as
properly operated and serviced during routine usage. To ensure
these conditions, seafarers using the echo-sounder should be
fully trained and confident in their knowledge of the basic
theory, practicel use and maintenance of this impdr tant aid to
navigation.

Life-Saving Appiiances

According to the Regulations of the Safety of Life at Sea
(S.0.L.A.S.) Convention, 1960, the type of life-saving appliances
required to be carried on merchant ships and their quantity vary
with the type and size of ship -and the number of persons carried,
and comprise the following: 1lifeboats and liferafts, lifebuoys,
life jackets, line-throwing apparatus, and various distress
signalling equipment.



The S.C.L.A.S. Convention requires that all crew members
shall be instructed and exercised in the use of life-saving
and fire-fighting appliances at specified intervals depending
on the type of ship.

- Competency of all seafarers, particularly deck persomnel, ‘in
ihe use and maintenance of the various life-saving apnliances
fitted on board shivp is essentigl if the use of the equipment is to
be fully effective in oreventing casudlties and loss of life at sea.

The operation of launching a lifeboat, for example, is a
complex and hagzardous procedure requiring training and experience
on the part of all those engaged in the operation, and this is
true even with boats and davits in an excellent state of repair
and under optimum sea conditions. lMany cases can be cited of
difficulties ‘involved with poorly maintained davits, boats, and
boat falls during this operation, and of seafarens not suidably
trained or experienced, which have led to delays, personnel
casualties and smashed or unreleasable lifeboats.

In view of these anrd other problems connected with the
handling of traditional lifeboats, the maritime industry is
constantly introducing improved designs of launching apparatus,
new types of lifeboats and their equipment, as well as inflatable
liferafts., It follows that apart from the high standards of
training in conventional lifeboat launching and handling which
seafarers should possess, training must also keep pace with the
introduction of new apparatus and the changed techniques of its
use.

Devices for the Prevention, Detection and Extinction of Fire

It has often been stated that a ship's worst enemy is fire
on board. Within a very short time, a shipboard fire may rage
entirely out of control, resulting in loss of 1life and abandon-
ment of the vessel.

International regulations have been adopted for the pro-
tection of ships against fire hazards. The S.0.L.A.S. Convention
contains, in Chapter II, Parts D, E and P, detailed regulations
concerning structural fire protection, fire detection and
extinction, and general fire precautions to be taken on board
shipns., ©The basic principles underlying these regulations are:

(a) separation of the accommodation spaces from the
- remainder of the ship by thermal and structural boundaries;

(b) containment, extinction or dstection of any fire in the
place of origin; and

(¢) protection of the means of escape.



In practice the principal fire-prevention and fire-fighting
devices include a wide range of both structural features and
portable equipment and outfits., Some of these work automatically,
while others require manual operation., In both cases it is
essential that the crew be thoroughly familiar with the working
of the material and have confidence in it. Various kinds of
fire protection measures required in modern merchant ships
include fire-resisting bulkheads, the restricted use of com-
bustible and highly inflammable materials and furnishings,
fitting of automatic sprinkler and fire alarm systems, installa-
tion of centralised ventilation control with automatic shut-off,
extended valve spindles for fuel oil linesand punmps, foam
fire-extinguishing systems, fixed pressurc water-spraying
systems, automatic closing of doors, installation of fire pumps,
hoses, nozzles and hydrants throughout the vessel, provision
of steam or carbon dioxide smothering apparatus for use in
cargo holds, engine rooms and paint lockers, portable fire
extinguishers, smoke breathing apparatus and fireman's outfit,
and 1installation of international shore connection for fire
hoses,

If efficient use is to be made of these various devices
they must be kept continuously in good order, and a propver fire
organisation must be established to operate them., As has been
pointed out, such an organisation cannot function well if the
crew is not capable of fully utilising the means at their
disposal and there is no able direction and co-ordination of
the fire operations. PFurthermore, the value of the structural
fire protection features is greatly diminished if a shirboard
fire 1is not properly dealt with.

The question has been raised, most recently in connection
with the "Lakonia" disaster, whether on larger ships, in par-
ticular passenger vessels, it would not be useful and indeed
indispensable to carry an experienced Tire officer as part of
the crew to ensurc that fire equipment is well maintained and
thaet ship's personnel are properly trained.l Mre-fighting,
it cannot be stressed too often, is a highly skilled profession
and one really experienced fire officer to direct operations
~would be an invaluable asset in any fire emergency at sea.

1See Lloyds List and Shipping Gazette, 13 Jenuary 1964.
Article by Mr, F. Rushbrook on the Lessons of the '"Lakonia®
Disaster.
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CHAPTER II

SAFETY TRAINING PROGRAMMES
IN THE VARIOUS CUUNTRIES

To illustrate the current situation in respect of safety
training at the national level throughout the world, the present
chapter presents, in the form of national mono:zraphs, summaries
of the original replies received from governments in response to
the questionnaire, as well as information drawn from other sources
available to the I.L.0. The chapter is divided into three parts,
dealing respectively with aids to navigation, life-saving appliances
and fire-fighting devices, and an attempt has been made to render
the information as comparable as possible.

Of the 51 replies received by the I.L.0. up to 15 September
19€4, the following countries gave information upon which this
chapter is based: Argentina, Australia, Belgium, Burma, Canada,
the Republic of China, Colombia, Czechoslovakia, Denmark, Finland,
France, Ghana, Haiti, India, Ireland, Israel, Italy, Japan, the
Malagasy Republic, Mexico, Netherlands, New Zealand, Norway,
Pakistan, Peru, Philippines, Rumania, Spain, Sweden, Thailand,
Turkey, the United Kingdom, the United States and Viet-Nam.

Some countries, having either none or a very small merchant
marine, indicated that they have no spvecialised training facilities
for seafarers; this is the case, for example, in Austria, Bolivia,
Burundi, Cyprus, Ecuador, Ethiopia, Guatemala, Jauaica, Kenya,
Paraguay, Rwanda, Sierra Leone, and Tanganyika and Zanzibar. Two
countries, the Congo and Switzerland, have arrangeiments whereby
their seafarers are trained abroad; responsibility for the training
of Congolese seamen is assumed by Belgium, and therefore the
information furnished by the Belgian Goveriinent applies also to
Congolese personnel.

In Tunisia, a Merchant Marine School will be opened at Sousse
in 1965, which will provide training, both theoretical and practical,
in aids to navigation, life-saving appliances and fire-fighting
equipment. - In the meantime, Tunisian officer candidates will
continue to be trained by means of fellowships to nautical schools
in France.

The Government of Kuwait intends in the future to establish
a comprehensive maritime training programme for officers of vessels
registered in that country. Deck personnel .of the merchant fleet-
at present participate in courses conducted by the Ministry of
Social Affairs and Labour, the courses range in duration from
six months to two years, and include insiruction in seamanship,
boat handling and lifeboat maintenance, safety equipment, and
other navigation and communication subjects.
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1. Aids to Navigation

Argentina

Merchant marine officers are trained at the National School
of Navigation which offers a four-year programme of theoretical
and practical instruction leading to examinations for the basic
certificates of competency as deck and engineer officers. The’
School also serves as a national centre for the examination
of experienced deck and engineer officers who wish to sit for
the higher grade certificates of competency. -

Theoretical and practical training in the operation and
maintenance of modern aids to navigation is given to deck
officer cadets during their second and third years at the School.
A course entitled "Radio Electricity"™, consisting of three hours
of classroom instruction per week for %4 weeks, gives cadets a
sound theoretical understanding of electronic and radio princi-
ples and equipment. As an adjunct to this instruction, practical
training in the maintenance of electronic equipment is- provided
by an additional four hours per week of electronic laboratory
work for a period of 17 weeks.

Navigation courses at the School cover all aspects of the
practical use of radar, direction-finders, the Decca, Loran,
and Consol systems, and the gyro and magnetic compasses.
During the third year of instruction about 200 hours of class
work are given in the practical use of these aids to navigation.
An additional 150 hours of instruction are devoted to analysis
of problems involved in the operational use of this equipment.
Basic principles of inertial navigation are also covered in the
navigation course.

Thorough instruction in geomagnetism and in the theory and
practical use of the magnetic compass involves about 250 hours of
training in each subject during the second and third years.,

About 22 hours of instruction are also given in the the theory and
use of the gyro-compass., '

During the second year of training, spvent aboard a training
vessel, deck cadets receive practical experience in the coperation
of radar, radio direction-finder and Consol, and the proper
interpretation of signals from this equipment. Additional prac-
tical experience is gained by fourth-year deck cadets who are
required to perform practical exercises with the aids to navi-
gation installed in the ship to which they are assigned.

The examinations for certificates of competency as master
and all grades of mate require that candidates have a compre-
hensive knowledge of radar, radio direction-finders, Decca,
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Loran, Consul, gyro-compass and autohelmsman, magnetic compass
-and echo-sounder. '

No ‘special certificates are issued in connection with
any training received in aids to navigation.

No formal training is available in Argentina for seanen
ratings in any of the aids to navigation.

Austraelia

The Department of Shipping and Transport sporsors ten-éday
radar observers' courses which are conductzd about six times
annually. These courses are held periocdically, one at a
technolcgical institute and .the other at a naval establishment
as part of the trairing required for -obtaining a cervificate
of competency as second mate of a foreign-going ship. The
course 1is open to all apprentices, cadets and students &t
nautical schiools with sea experience in the deck department who
are in training for the second mate's examination. The course
can also be taken by experienced masters and mates as a separate
entity. All graduates of the course receive a certificate of
proficiency as radar observer. The number of students that can
be accommodated at each course is limited to eight.

The syllabus for the examination as second mate (foreign-
going)includes thorough coverage of radar theory and practical
use for which candidates receive apvropriate training at the
various nautical training schools in Australia., Candicates for
certificates as first mate and master sre also examined in radar
navigation,

The Governuernt has not sponsored any type of training scheme
for officers and ratings of the merchant navy in the other zids
to navigation. Nautical schools however provide comprehensive
coverage of these subjecis in their courses preparing candidates
for certificates of compstency. As a general rule these courses
cannot be taken separately or by seafaring personnel other than
officer candidates enrolle¢ in the schcols.

The official examinations for the wvarious levels and cate-
goeries of mate and master require knowledge of these aids to
navigation in varying degrcze. For the original second mate's
foreign-going certificate,; a very complete knowledge of the theory
and principles of operation, practical use and maintenance cof all
the aids to navigation are required, but no special certificates
are issued.

As regards, however very high frequency radio telephone
and other equipment, training in this aid to navigation is inclu-
ded in a course at a commercial wireless school for candidates
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for first and second class commercial operator's certificates
-of proficiency in wireless telegraphy.

No training is presently available, and the Government has
not yet sponsored any type of instruction in inertial navigator
or automated navigational systems.

Belgium

All maritime training, including that of radio officers,
is conducted or sponsored by the Marine and Inland Shipping
Administration. This training comprises the following programmes
and courses:

1. Programmes for foreign-going deck, engineer and electriéal
engineer officer candidates at the Advanced School of
Navigation at Antwerp.

2. Programmes for coastwise deck, electrical engineer and
" engineer officer candidates at the School of Hsvigation
in Ostend.

3. Two nautical schools with one-year programmes for the training
of seamen deck ratings and catering staffs.

4., Training of radio officers at the Advanced School of Radio
Nevigation in Brussels.

5. Courses for experienced deck and engineer officers in
preparation for certificate of competency examinations
or for obtaining certificates in the operation of specific
equilpment.

6. A three-year programme of the State Fisheries School at
Heist which trains deck and engineer officers for serv1ce
aboard fishing vessels, :

7. Two-week courses preparing experienced seamen for certifi-
cates as able-bodied seamen.

The. various training programmes provide classroom and prac-
tical instruction in aids to navigation, life-saving ecuipment,
and fire-fighting techniques, in varying degrees depending on
the nature and level of training.

The inspectors of the liarine and Inland Shipping Adminis-
tration ensure that all maritime training is in accordance with
prescribed syllabi., DMNoreover, the Advanced Maritime Training
Council, the supervisory boards of the training schools and the
Shipping Administration inspectors keep closely in touch with
developments in the maritime field with a view to keeping
syllabi and pedagogic methods up to date.
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The initial training of officer candidates (cadets) con-
sists of nine months of instruction on board one of three
conventional merchant vessels specially built, fitted out and
staffed to provide training for 24 cadets. Basic instruction
is given in semanship navigation, ship construction and other
maeritime subjects. This training, which is included in the first
year of .the Ostend and Antwerp nautical school programmes,
includes basic instruction in the theory, operation and use of
the various aids to navigation. Eouipment fitted on board these
ships include radar, radio dircction-finder, Decca, Consol, gyro-
compass, autohe1mqman, megnetic compass,echo-sounder and radlo
telephone. These aids to navigation are utilised for practlcal
instruction to cadets. : ~

During this period all deck cadets receive basic instruction
in radar on board the training vessels,

The two following years of formal studies provide the cadets
with advanced theoretical and practical training in the various
.aids to navigation through courses in navigation, nautical
instruments and merine electrcnics., These schools are fitted
with radar simulators, Decca Navigator simulators, conventional .
and visual type radio direction-finders, gyro-compasses with
repeaters,; magnetic compasses and instruments for checking
bearings, large-scale deviascopes, echo-sounding equipnment, and
Loran sets. Radar courses given during these two years at the
two nautical schools include the following subject matters:

(a) principles of operation, installstion of equipment,
and practical use of radar;

(b) radio and radar navigation, including determining
position by radar, radar charts, and radar plotting
problems;

(¢) radar as an anti-collision device;

(d) radar errors, accuracy of equipment and servicing
of radar equipment.

Each cadet receives about 14 hours of instruction in radar
theory, and about 16 hours of practicel training using radar
simulators, so that officers completing the training have a sound
knowledge of the use of radar as a navigational aid and anti-
collision device. 7They are further examined in radar knowledge
when sitting for their original certificates of competency as
deck officers. '

Courses of six weeks' duration are available for experienced
deck officers in preparation for higher grade certificate of
competency examinations., Mates and masters taking these courses
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are given several hours of individual instruction in the various
electronic aids to navigation. This instruction covers the
principles, description, operation, checking, maintenance and
use of the various navigational instruments. This also includes
advanced instruction in radar,

Possession of a radar observer's certificate is required
of all masters and mates having received certificates of compe-
tency before the time when theoretical and practical instruction
in radar were included in the syllabi of the navigation schools.
Training of these personnel as qualified radar observers is
accomplished through a special two-week course sponsored by the
Belgian Government and the Eelgian Shipowners' Association,
which covers the theory ol operation, practical use and mainte-
nance of radar. This training ccnsists primarily of exercises
with radar simulators and ewphasises the use of radar as an anti-~
collision aid to navigation., Courses are conducted at the
Antwerp and Ostend navigation schools.

The initial courses on boaré the trairirg ships for cadets
cover the elementary theory, description, operation and use of
the radio direction-finder. During the following two years of
formal studies at the nautical schools navigation courses which
specifically deal with radio navigation and impart instruction
in the theory and practical use of the radio direction-finder
are given. Among the topics covered are: theory of operation,
obtaining bearings and calculating position; convergency of
mericdians; errors, influences, disturbances and accuracy of
equipment; and maintenance of apparatus.

Examinations for all categories and levels of certificates
of competency for deck officer and fishing-boat skipper require
that candidates be thoroughly familiar with this basic aid to
navigation.

During the first year of training, cadets are given basic
instruction in Decca and Consol installed aboard the training
vessels, : ’

Advanced training in hyperbolic navigation and the theory
and operation of Decca, Loran and Consol systems is provided
during the following two years at the Ostend or Antwerp nautical
schocls. Decca, Consol and Loran sirulators are used in this
training, which includes such topics as: theory of operation;
installation of equivment; practical use; errors and their
causes; maintenance; determining position and use of Decca
and Loran charts.

Experienced mates receiving training at the schocls with a
view to obtaining a higher grade of certificate of competency
are also given instruction in Decca, Consol and Loran navigation,
as well as the radio direction-finder.
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Cadets receive basic instruction in the gyro-compass on
the training vessels. Advanced training of the nautical schocls
includes theory of operation, errcrsand their corrections,
proper operating procedures and maintenance of this equipment.

A1l certificate of competency examinations include questions
concerning the gyro-compass systemns.

Cadets on board the trairing vessels receive instruction
also in the fundamentalscf the magretic compass. Courses during
the following two vears at the nautical schools provide more
comprehensive coverage of this basic aid to navigavion. Amon
the topic included in course syllabi are: Ifundamentals of
terrestrial and marine magnetism; declination, deviation and ‘
drift:; compass compensation with and without the aid of bearings;
correction of courcse and bYearings; asgzimuth mirrors; adjustment,
maintenance and location of coupasses; <typres of magnetic T
compasses.,

All certificate of compmetency examinations for mates and
masters and fishing vessel skippers regquire tlicrough knowledge.
of the magnetic compass. Officers undergoing training to
qualify for a higher grade of certificate ars given refresher
instruction in the compass.

Candidates engeged in the cne-year itrainirg programmes for
ratings at the nautical schools are given claszroom and laboratory
instruction in the fundamentals of the megnstic compess, and
_ seamen teking the two-week course for advancement to able-

bodied semen are also given instruction in the magnetic compass.

Basic instruction in echc-souncder ard radio telepncne is
provided to cadets during their first yezr of training on board
training vessels, using equipment instalied in these ships.
During the two years of advenced irstruction at the nautical
schiools, courses in electronics and navigational instruments
provide comprehensive coverage of the theory, practical use and
upkeep of these two aids to navigaiion.

3urma

In Burma training of seafarers in the use of aids tc navi-
gation, takes place within the framework of a two-year pre-sea
officer candidate training programme. Theoretical and practicel
instruction is given. ~

Officer candidates taking part in this treining programme
receive instruction in the theory of operation and nrevigational
use of the wvarious modern aids to navigation. The radar
instruction syllabus includes basic theoretical princirvles,
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operating equipment, checking equipment, fault-finding and the
use of radar in meteorology, as an aid to navigation and in
avoiding collision. No radar certificate is awarded.

Instruction is also provided in-the principles of operation
and practical use of radio direction-finder, principles of
position fixing by such radio aids as Decca, Loran and Consol,
basic principles of the gyro-compass and the theory and operation
of the magnetic compass and echo-sounder.

Canada

The Halifax Navigation School offers a two-week radar
observer course which is open to all masters and mates. The
certificate of competency of & master or mate may receive the
Department of Transport Radar Observer endorsement if the certi-
ficate holder produces a certificate of attendance at a radar
observer course and passes & special Department of Transportation
examination.

A five-day radar simulator course is offered by schools at
Vancouver, Toronto and Halifax. These courses are open to all
masters and mates and upon producing & certificate of attendance
at one of these schools a master or mate can have his certificate
of competency endorsed with the Department of Transport Radar
Simulator Endorsement. No examination is required for this
endorsement.

Every applicant for a certificate of competency as second
mate (foreign-going) must attend an approved radar observer course
and pass a radar and electronic aids to navigation examination -
which forms part of the gereral examination for this category of
certificate of competency. Candidates are expected to have a com-
prehensive knowledge of radar including basic principles of
operation, interpretation of display and limitations of radar,
effects of weather on radar performance, use of radar in position
fixing, use of radar as a collision warning dévice, the racar
log, periodic checks which should be carried out on radar sets,
correct procedure for switching on and off, correct procecdure for
ad justment of display controls, the correct use of additioral
circuits, and true motion type of display.

General radar training based on the syllabus of the radar
cbserver endorsement forms part of the training for all other
deck officers' certificates of competency except those for minor
waters and for service on vessels under 350 tons. During their
examinations candidates for certificates are required to answer
questions on the practical use of radar and to solve radar
plotting problems.
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Training in the use of radio direction-finder forms part.
of the training for master's and mate's certificates. Second
mate candidates are expected to be proficient irn the use of this
equipment and to have knowledge of the errors to which it is
subject. Master candidates must have a comprehensive knowledge
of radio direction-finders and are expected to have a general-
knowledge of shere-based radio directional systems. All nautical
‘schools and examination centres are fitted with a radio d¢rect;on—
finder simulator.

Training in the use of -the Decca Navigator is included in
the syllabus for all masters' and mates' certirficates excepting
minor waters certificates snd certificates for ships under 350
tons, All Canadian nautical schools for deck officers and
examination centres are fitted with a Decca Navigator simulator.

Knowledge of the theory and use-of Loran forms part of the
examination syllabus for all levels.and categories of certificates
of competency except for certificates for ships under 350 tons
in the home trade. A Loran sinmulator is being developed in
Canada and it is intended that 2ll nautical schools and examlna-
tion centres will be fitted with this training eid.

Training in the theory of Ccnsol and its use in obtaining
a fix is required for all levels of certificates of competency
as mate or master. (foreign-going). In addition candidates nmust
have an understanding of the basic differences betweeri the
various aystens of hy porbollc navigation.

-Proficiency in the operatlon and maintenance of the gyro-
compass is included in the examinationrn syllabus for all masters'
and metes' certificates other than those for minor waters and
vessels under 350 tons. Masters' certificate Candidstes nust
have a comprehensive knowledge of this navigational aid including
the causes, effects and correction of the various gyro-compass
errors, - :

General knowledge of the operation and maintenance of the
autohelmsman system is also required for ell grades of certifi-
cates as master or wate of foreign-going vessels,

Certificate examinations require that all categories of
Canadian mates &and masters be thoroughly proficient in the use
and care of the magnetic compass.

411 categories of mates and masters are required to have a
basic understanding of the echo-sounder to qualify for a certifi-.
cate of competency. PForeign-going mates and masters have a more
comprehensive training in this aid to navigation which includes
familiarity with the errors to which the echo-sounder is subject
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and the effects of aeration.,_  As in the case_of other aids to
navigation, Canadian nautical training schools provide prebpara-

tory instruction in echo-sounding equipment leading to examina-
tions for certificates of competency.

Provision for training ships' personnel in the use of the
marine very high frequency radio telephone is made by the
Telecommunications Branch of the Canadian Department of Transport.

Republic of China

The pre-sea training programme of the Taiwan Maritime
College of Keelung provides instruction to officer candidates
in the operation, use, and maintenance  of wvarious aids to
navigation. No special certificates are issued after the com-
pletion of courses in any of these fields, In order to keep
instruction up to date, special attention is given to techno-
logical progress and efforts are made to purchase new instruments
and appliances for integration in the training programme.

A total of 6C hours of radar training include 32 hours'
study of the theory of cperation, eight hours of practical
operation of equipment and interpretation of displays, and 20
hours of mechanical-electrical maintenance.

Instruction in the radio direction-finder consists of five
hours of operational theory, four hours of practical operation
and one hour of instruction in mechanical-electrical maintenance.

Loran training consists of 16 hours of the theory of
operation, 10 hours of practical operation, and four hours of
mechanical-electrical maintenance.

The 40 hours of instruction in the marine gyro-compass is
composed of 24 hours study of the principles of operation,
10 hours of construction features, four hours of practical
operation of equipment, and two hours of service and maintenance
procedures.

Forty hours of instruction are given in the operation and
marine application of the magnetic compass. This period includes
four hours of principles of the earth's magnetic field, six
hours of construction features, 14 hours study of the various
compass errors, 12 hours of magnetic compass adjustment, and
four hours of care, service and meintenance of the instrument.

Training in the marine echo-sounder or fathometer comprises
12 hours of operational theory, four hours of practical operation,
and four hours of service and maintenance procedures.



- 19 -

Colombia

Merchant marine officer candidates are trained through the
Naval School of Cadets programme which consists of three years
of formal classroom studies and one year of practical training
aboard ship. In addition there is a training centre which
instructs ratings and petty officers of the Navy who upon retire-
ment from the armed forces are a pr1n01na1 source of manpower
for the Colombian merchant marine.

Officer candidates of the Naval School of Cadets have an
18-week curriculum ' covering theoretical and operational aspects
of radar and its use irn assisting the navigation of vessels.
Practical instruction given at the Schocl on two different types
of radar, is supplemented by additional practical training during
the year at sea.

Ratings under instruction at the training centre receive
nine hours of study in radar fundamentals.

Comprehensive instruction is given at the Naval School of
Cadets in the various other modern aids to navigation. This
includes the radio direction-finder, Decca, Loran, Consol, gyro-
compass and automatic pilot, and the marine echo-sounder.
Courses of study are of 18 weeks duration and include theoretical
functioning of equipment, practical operation, application in
assisting the navigation of a vessel &t sea and operators'
maintenance procedures. Cadets receive practical training in
the various navigation aids both &t the School and during their
year of training aboard ship. o special certificates of com-
petency are issued for radar operation or any other aids to
navigation.

Seamen ratings and petty oXficers in training at the training
centre are given hasic instruction in the various electronic and
mechanical aids to navigation in connection with their official
naval duties. The curricula of study for the aids to navigation
are regularly revised in order to keep them up to date.

Czechoslovakia

A1]1 merchant marine officers are required to have graduated
from marine schools ashore and completed a subsequent period of
practical training at sea prior to being examined for an officer's
certificate of competency.

The programmes of instruction at% the marine schools include
theoretical and practical ccurses in the vearious aids to navi-
gation. Further experience with the use of this equipment is
gained during the period at sea.
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Ratings can achieve certification as able-bodied seamen
after completing a specific period of sea duty and after being
examined in professional subjects including fundamentals of
the various modern aids to navigation.

Denmark

Maritime training for deck personnel may be divided into
three categories: basic pre-sea training, training leading to
coastal and home trade master's certificates, and training for
certification as mate and master, foreign trade.

Candidates for sea service as deck hands are required to
complete three months of basic training in one of the three
state seamen's schools, or in one of two approved private
seamen's schools, or to have completed a cruise on board an
approved training vessel. :

As regards the second category, state-approved private
maritime schools provide training for the lower grade nautical
examinations for certificates of competency as master for home
trade and coastal navigation. This training is of four to seven
months' duration.

Four state-operated navigation schools provide the training
for the mates' and masters' certificates. Qualification for
admission to one of these schools for errolment in the mates!'
certificate programme which lasts for 18 months is that the
candidate has spent 47 months at sea. The programme leading
to the masters' certificate is of six months' duration., A
training vessel fitted with two complete radar installations and
other modern aids to navigation, makes two to three-week cruises
for candidates taking part in the mates' and masters' programmes.

Apart from the radar instailations of the training vessel,
each of the four state navigation schools is fitted with at
least one complete radar installation and a radar simulator with
four radar indicator units.

The mates' curriculum at the state schools includes compre-
hensive theoretical and practical instruction in the use of radar.
Students are examined in the practicel use of radar and in radar
plotting at standards expected for the mates!'! certificates of
competency. Successful students are issued a school certificate
in radar operation.

The six-month programme for the masters!' certificate of the
state schools, includes training in the theory and operation of
radar and prepares candidates for the comprehensive certificate
of competency examination in radar. Upon the successful com-
pletion of radar training, masters' candidates receive a school
certificate in radar theory and operation.
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Candidates for home trade master and coastal skipper .
certificates of competency are not examined in radar operation.-
They can however voluntarily earn a certificate in radar
operation by eompleting special radar courses occasionally con-
vened at the government: nav1gat10n schools and. passing an
appropriate examination.

All schools preparing candidates for any level of deck
officers' certificates of competency give instruction in the
theory, operation, and practical use of the radio direction-
finder. Practical instruction with suitable equipment is
available at the four navigation schools and on board the train-
ing vessel. Candidates for all grades of certificates of com-
petency are examined in the use of this aid to navigation.

Except in the case of coastal skipper, knowledge of the
practical use of Decca is required for all grades of deck officers'
certificates of competency, with theoretical kmowledge belng
required also for the master's examination. All schools give
instruction in the use of Decca, the navigation schools and
training ship being equipped with this device for training
purposes,

Classroom instruction in the operation and use of Loran
and Consol is provided at all schools preparing candidates for
certificate of competency examinations.

. The four state navigation schools are fitted with the gyro-
compass, one of the schools erd the training vessel having
automatic steering installations as well,.

Instruction in the construction, operation and practical
use of the gyro-compass and auvtomatic steering is given only to
student candidates preparing for the masters' foreign trade
certificate examinations. However, candidates for other certi-
ficates have the opportunity. to participate in the use of this
equipment during cruises of the training vessel.

All Danish merchant navy schools preparing siudents for
the various grades and categories of certificates of competency
of deck officers provide instruction in the magnetic compass
which is included in the examination syllabi for all certificates.
Mates' and masters' training programmes thorougnly cover the
theory of deviation and compass adjustment. '

Examination syllabi for all levels of deck officers! cérti-
ficate of competency, except that of coastal skippers, include
knowledge of the echo-sounder. Students preparing for the
examination concerned receive instruction in the operation, use
and maintenance of echo-sounders using equipment installed at
the schools and aboard the training vessel for practical
experience.
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Finland

There are several navigation schools in Finland conducting
regular training programmes leading to certification ae deck
officers. The courses at these institutions provide for formal
instruction in the theory and use of radar as part of regular '
seamanship, physics, and instrument courses and through specially
arranged extra-curricular, but obligatory lectures. This radar
instruction, which includes complete theoretical and operational
aspects of radar, true and relative-bearing radar plotting,
and use of radar for collision prevention, is supplemented by
practical exercises in use o6f radar in the school laboratories
" which are equipped with radar simulators.

Instruction in radar navigation is also given aboard
operating merchant vessels for experienced mates and masters as
well as student officers, and trainirig intiradar is provided
for masters- at. navigation schools, butenb type of certidicateti-
ig~issued. - i ' '

The courses in navigation and marine instruments at the
navigation schools provide thorough instruction in the con-
struction, theory, maintenance and practical use of the radio
direction-finder.

The theory and operation of radar, Consol, Decca and Loran
have been included in the training scheme of the navigation
schools since 1950, OCfficers and officer candidates are instruc-
ted in the operating principles and practical use of these aids
to navigation. Laboratory training exercises in the use of
Decca will be initiated in September 1964. No laboratory training
is available for Loran or Consol inasmuch as this equipment is
not at present found aboard Finnish ships.

Complete instruction in the theory, construction and prac-
tical operation of the Sperry, Anschiitz, and Brown models of gyro-
compass is included in the navigation and instrumentation courses
given to all deck officer candidates of the Finnish navigation
schools,

These schools also give thorough instruction to both officer
candidates and experienced officers in the practical use of the
magnetic compass. Topics covered in these courses include con-
struction, theoreticzl principles of operation, correction of
errors and compass compensation.

The examination syllabi for all grades of mates' certificates
require that candidates be thoroughly familiar with the magnetic
compass, be able to correct compass courses and bearings, have
knowledge of compass declination, and be able to determine
deviations in practical navigation.
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A special certificate as a qualified inspector of compasses
can be issued to zpplicants holding a master's certiiicate of
competency who have accompanied a certlfled 1nspector on at
least 20 compass surveys.

The courses in marine instruments for officer candidates
and experienced deck officers of the navigation schools include
instriuction in the construction, operating theory, and practical
use of the very high frequency radio te lephone and echo-sounder
as 2ids to navigation.

A certificate as an international radic telephons operator
is issued to applicants successful in an examination sponsored
by the Finnish communication suthorities and held at the navi-
gation schools.

France

Merchant navy officer <training is divided into two basic
categories: (i) pre-sea two-year progremmes leading to certifi-
cates of competency as apprentice deck officers (foreign-going)
and (ii) courses for peorle who have been to sea, usually of one
year's duration, leading to examinations for various levels &nd
grades of foreign-going and coastal deck officers' and masters'
certificates of competency; these programmes are open to
capavle candidates having the requisite sea-time in subordinate
deck rating or deck officer capacities. Similar arrangements
are in practice for training and upgrading of engireer officers.

Pre-sea and post-sea courses at maritime apprenticeship
schools for seamen ratings offer generzl types of training besed
on educational qualifications and sea experience. Pre-sea
basic training of four-end-a-half to nine months, leading to a
seaman's certificate, is mandatory. Seamen with five years!
sea-time who complete prescribed basic training are granted the
equivalent of an sble-bodied seamen's certlflcate. Alternatively,
the examination for this certificste can be taken by private study.

A1l training programmes for ratings invclve theoretical and
practical instruction in general seamanship and ship operation,
in adaition to professional subjects. Deck department trainees
study the basic fundamentals of various modern aids to navigation,
and the examination for able-bodied seamen includes questions on
navigation equipment and ship safety subjects.

Candidates for the certificate of apprentice-officer (foreign-
'going) are given courses dealing with radar during the second
year of the two-year programme. Radio-electricity and electronics
courses give comprehersive coverage to the theory of radar and
other electronic a2ids to navigation. A course in electronic aids
to navigation covers the more practical aspects such as description
of apparatus, operation of equipment, and meintenance.
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Extensive laboratory facilities at the National Merchant
Marine School at Le Havre and on two modern training vessels
of the School which are well provided with radar training
equipment and other sids to navigation, are used in both the
theoretical and practical radar courses. ‘

Deck officers with five years of sea experience, who are
in training for a mester (foreign-going) certificate of com-
petency are given practical instruction in radar and other
electronic aids. Using radar simulators and other radar sets
installed in the School laboratcry, radar courses cover the
following topics:

(o) the role, descriptidn and'interdependence of
different circuits and parts cf radar;

(b} putting radar into operatidn, regulating, stopping;
study of common breakdowns and means of repair;

{e) critical study of the echoes given by objects, in view
of their characteristics, meteorological conditions,
state of the sea, and topography;

(d) use of radar as a navigational and anti-collision aid;
determining position; . ‘

(e) study of types of radar presentations and sources of
error.,

These officers are given 18 90-minute training sessions
with radar simulators for the study of all types of radar
collision and navigation situations.

Successful completion of this comprehensive practical train-
ing in radar qualifies officers for receipt of an official radar
observer's certificate,

Through arrangements made by shipping companies, masters of
foreign-going vessels are admitted to special one-week radar
courses., Using radar simulators, these courses are intended to
provide practice in the use of radar 2s an anti-collision device
and a navigational aid. ’

Nautical:school programmes’ for experiencediseafarens !
which lead to various grades and categories of deck officer certi-
ficates of competency, also include practical radar training.
The subject matter generally included in these radar courses is as
follows: starting radar sets, adjustment, manipulation and
stopping; measure of bearing and distance to an object; practice
in the use of radar to avoid collisions; presentations in
relative or true movement.
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Theoretlcal and practlcal instructlon in the radlo dlrectlon-
finder is given to candidates for all .grades and categories of
deck officers' certificates, and examinations for these certi--
ficates require thorough knowledge of the subject. For example,
the pre-sea training for apprentice officer (forelgn-g01ng)
covers the following instruction in-radio direction-finders: -
description of equipment; practical operation; deviation and
radio beacons; analyses of errors and making corrections. .
The. theory of operation is covered in’ theoretical electronics
courses, Practical instruction is cgrried out in school 1abora—
torles and on board training vessels. -

Training in hyperbolic navigation is given to all candidates
for apprentice officer or deck officer certificates of competency.
Apprentice officer candidates in the two-year pre- sea programmes
are given the following. instruction:

. Deccaj theory of Decca; descrlptlon of Decca receiver; .
hyperbolic networks and Decca charts; identification of stations
and degree of .accuracy. :

Consol: theory of Consol; description of equipment;
use of Consol charts and radio-signal handbooks to determine
position; degree of accuracy of Consol navigation. '

Loran: principles of operation; practical use; accuracy
of position. o :

- Theoretical classroom work is supplemented by practical
instruction in school 1aborator1es equipped with simulating
equlpment and on hoard . the two training vessels which are fltted
with thls equlpment , . :

Programmes for experlenced seafarers who are in training for
a raise in grade of.certificate also.include practical instruction
in the use of the Decca, Consol and Loran systems. :

The following training in gyro-compass .and autohelmsman is
provided for cadets in the two-year apprentice officer candidate -
programme: theory of terrestrial gyro-compass; period of oscil-.
lation; marine gyro-compasses and repeaters; compensation for
various errors; operating procedures. FEquipment installed on
board training vessels and in nautical school laboratories is
used for practical instruction.

Practical studies of gyro-compass systemé are also included
in the training programmes for experienced deck officers.

-Comprehensive training in .the theory and practical use of
the magnetic compass is given to a2ll deck officer trainees, and
examination.  syllabi for all certificates of.competency require
thoreugh knowledge of this basic aid to navigation. WNautical
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schools and training ships are well provided with magnetic
compasses for use in teaching such skills as adjustment of the
compass, bearing determinations, and care and maintenance
practices. '

The topics listed below are given as an example of some
of the subject matter covered in a typical course for apprentice
officer candidates: theory of terrestrial and marine magnetism;
description, function of various parts, and practical use of
the compass; types of magnetic compasses and graduation methods
employed; magnetic and true courses and bearings; deviation and
variation; compass correction; adjustment of magnetic compasses,

Training for experienced deck officers preparing for a
higher grade of certificate is chiefly of a practical nature.

The nine-month programmes at apprenticeship schools for
ratings give emphasis to instruction in the magnetic compass as
compared to the other aids to navigation. This instruction pro-
vides comprehensive coverage of the following topics: principle
of operation of the compass; construction; and functions of
various parts; types of compasses; declination, deviation,
variation; ccmpass course and true course.

Able-bodied seaman candidates are expected to be competent
in the use of the compass, and those candidates not having the
advantage of apprenticeship school training are examined in
compass knowledge for their certificates.

Apprentice officer candidates and experienced deck officers
enrolled in upgrading training programmes are instructed in the
theory and use of the echo-sounder. Courses in electronic aids
to navigation for officer candidates cover the following pertinent
topics: theory of sound-wave transmission in water; operation
of echo-sounding apparatus; description of equipment and function
of various parts; practical use and maintenance of the echo-
sounder; analyses of errors.

Training ships and nautical schools are fitted with actual
equipment which is used extensively in this instruction. Training
of experienced deck officers places emphasis on practical use of
this equipment. :

Radio-electricity and electronics courses given to apprentice
officer candidates ensure a thorough understanding of the theory
of the marine radio telephone.

Ghana
The government Neutical College was established in 1958 to

provide training for deck and engineer officer candidates. Cadets
complete two years of pre-sea in-residence training at the college
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and four years of required sea time aboard merchant sh1ps before
being qualified to sit for the second mate or second englneer
examination.

Durlng their two years at the college, deck cadets are
instructed in the theoretical aspects and basic principles of
operation of the various modern a2ids to navigation. These
courses include part of the training requireé for obtaining
certificates as second mate (foreign-going) and the syllabus
of instruction is commensurate with the standards set by the
United Xingdom Mirnistry of Tranmsport. Further training is ob-
tained during the required four years at sea aboard Ghanaian
National Line ships of receat construction which are fitted with
modern aids to navigation, Czdets are examined in the theory .
and operatioral use of the various aids to navigation for their
second mate's certificate of competency at the completion of -
the four years sesa service.

There are no pre-sea training programmes in Ghana for
ratings., All candidates for the certificate of ccmpetency as
able-vodied seaman complete a lZ2-month training programme aboard
ship and after having passed an examination as an efficient life-
boatman, are qualified to vake the able-bodied seaman examin&ation.
The syllabus for iraining able-bodied seamen candidates in this
l2-month programme includes basic instruction in the wvarious .
modern aids to navigation fitted aboard ships, and candidates for
the able-bodied seaman certificate are examined in this subject
matter for their certificate.

Ratings not engaged in the 12-month tfaining programme are
qualified for examination as an able-bodied seaman after they have
successfully completed a test as a proificient lifeboatman.

Haiti

The information set out telow concerns the training of per-
sonnel of the Haitian Coast Guard.

Being a relatively small establishment in terms of vessel
tonnage and number of personnel, the scope of training of the
Coast Guard is rather limited.

Most Coast Guard officers have taken short marine training
programmes at navai training establishments in Italy, the. United
States, or Venezuela. Training given in these countries ¢overs
the theory and practical use of radar, echo-sounding equipment,
gyro-compass, and magnetic compass, Certificates of attendance
are generally issued to officers who have successfully completed
the various courses. Certain other electronic aids to navigation
are not fitted in Haitian Coast Guard vessels and no training is
provided for such equipment.
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Coast Guard seamen recruits receive 12 months of practical
training in seamanship and navigation at the Haitian Coast Guard
Training Centre. They are given courses in the practical use of
radar, echo-sounding gear, gyroc-compass and magnetic compass.

TIndia

The Ministry of Transport training ship "Dufferin® has a
two-year pre-sea programme for the training of deck officer
candidates. Basic instruction is given in the theory and opera-
tion of radar and its use as a navigational and anti-collision
device. Through classroom. instruction using audio-visual aids,
and practical instruction with the shipboard radar installation,
trainees are prepared for radar operation proficiency examinations
required uvpon completion of their training.

The Nautical and Ergineering College of the linistry of
Transport prepares experienced seamen for original or upgraded
deck and ensgineer officer certificates of competency up to the
grades of master and first class engineer. '

A special radar observer's course of two weeks duration is
conducted continuously throughout the year and successful com-
pletion of this training is a required condition for obtaining a
second mate's certificate of competency.

The radar observers course is a comprehensive training pro-
gramme in the theory, operation and navigational use of marine
radar. The course of study includes the following topics:
detailed theoretical and practical principles of operation;
practical instruction in operation of radar systems and checking
of performance; the use of radar as a navigational aid including
detailed analysis of interpretation effects of weather, position
fixing, collision warning, the radar observer's log, and operating
precautions.

Students passing the final examination in the theory and
practical use of radar are granted the radar observer's certifi-
cate necessary for the second mates' certificate of competency.

The syllabus of the examination for master. (foreign-going)
and (home trade) includes extensive coverage of radar operation.
Operating principles, displays, range and bearing discriminations,
calibration, range strobes, monitoring, spurious echoes, side
lobe effects, blind sectors, anomalous propagation and weather
effects, and use of radar as an anti-collision and navigational
aid, with appreciation of its limitations, are topics included in
this syllabus.
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Deck officer candidates serving on the training vessel
"Dufferin® are instructed in the marine direction-finder. Training
in the radio direction-finder at the Nautical and Engineering
College forms part of the syllabus for the first mate (foreign-
going) and master (home trade) certificates of competency. The
training at both institutions consists of general theoretical and
operational aspects of this equipment and covers such topics as
rotating loop and goniometer systems, maximum and minimum signals,
sense, quadrantal error, calibration, and sunset, sunrise and
lard effects. In addition, deck officer students of the Nautical
and Engineering College study shore-based R/T directional systems.

The training in the Decca system for pre-sea students on
the "Dufferin" covers principles of hyperbolic navigation, the
Decca system, master and slave stations, charts, interpretation
of dial readings and plotting on charts.

At the Nautical and Engineering College the Decca system
is part of the syllabus for the master certificate for both
foreign and home trade, The College is equipped with a Decca
simulator and the syllabus of training covers general principles
of hyperbolic navigation including Loran and Consol and differ-
ences between the various systems. No training in Loran or
Consul is provided for pre-sea students on the fraining ship
"Dufferin®.

Pre-sea students enrclled in the training programme of the
training vessel "Dufferin" are instructed in the construction,
operation and use of the gyro-compass systems in navigating
vessels. The Sperry and Brcwn gyro-compasses fitted on board are
used for practical training.

Instruction in the gyro-compass system is included in the
curriculum for deck officers undergoing training at the Nautical
and Engineering College for a higher grade of certificate of
competency to either master or first mate (foreign-going) and
this subject forms part of the syllabus for examination for these
two certificates.

Apart from an understanding of the operation and use of
shipboard gyro systems, the first mate's examination covers the
principle of the free gyroscope, effect of earth's rotation,
tilt and drift, procession, gravity control, and damping.

The master examination requires a more comprehensive knowledge
of the theory of operation of gyro-compass systems. Topics covered
include course and speed errors, correction for latitule, ballistic
deflection and its relation to course and speed error, and mini-
misation of rolling error. Master certificate candidates are
expected to know the fundamental differences in construction of
various types of gyro compasses and error correcting methods. The
Nautical and Engineering College is equipped with both Sperry and
Brown gyro-compasses.
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Theory of operation and navigational use of the magnetic
compass is included in the navigaticn courses given on the train-
ing ship "Dufferin". Students are trained in compass correction
and application of deviation. :

The magnetic compass is included in the examiration syllabus
for master and first mate. For master a thorough- knowledge of
the theory, operation, and correction of magnetic compasses is
required. ‘“he examination syllabus includes analysing of the
effects of a ship's magnetic field on the magnetic compass and
methods of determining table of deviations, general principles
of compass correction, siting of compasses, analysis of heellng
error and care and maintenance of magnetic compasses.

The Nautical and Engineering College which provides magnetic
compass training has a deviascope for demonstration purposes as
well as a standard magnetic compass with steering arrangements
for practical 1nstruct10n

The curriculum of the training vessel "Dufferin" includes
instruction in the basic principles of operation and use of the
echo-sounder, including practical training by the echo-sounding
equipment installed in this vessel.

The Nautical and Engineering College is equipped with an
echo-sounder and a high frequency radio-telephone. Instrucsions
in the use ¢f these aids are given to all deck officer candidates
studying in the College.

JIreland

Candidates for original or upgraded certificates of competency
as masters and mates, and as skipper and second hands of fishing
vessels, receive theoretical and practical instruction in radar,
radio direction~finder, Consol, gyro-compass, magnetic compass and
echo-sounder. Decca and Loran are studied only in theory.

Comprehensive courses covering all topics required by certifi-
cate of competency examination syllabi of 12 to 14 weeks' duration
and consist of theoretical lectures and eXxercises and demonstrations
with actual equipment in the well equipped laboratory of the college.

For seafarers with three years qualifying sea service a
special radar observer's course is conducted for training certifi-
cated radar observers. Successful completion of the course and
recelpt of the radar observer's certificate is a required condition
for obtaining a certificate of competency as a deck cfficer for
either the home or foreign trade.

The Gallway Technical School has facilities for the instruc-
tion of candidates for certificates of competency as masters,
mates, and second hands of fishing vessels. These courses cover
the magnetic compass as well as other aids to navigation.
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Israel

The Nautical College, a four year residential school. offer-
ing general nigh school courses and pre-sea.nautical studies
covering the syllabus for third mate and third engineer, offers
a 24 lecture course in the theory and use of radar as a naviga-
tional aid and includes demonstrations with actual working
equipment. The syllabus of this course.includes the Ifollowing
topics: theory of cperation, explanstion of the function of
various ccmponents, practical operation of equipment, interpre-
tation of presentations and practical work in a radar workshop.

A special maritime training centre offers rating and
officer preparatory courses for certificates of competency
ranging in duration from three days to 21 weeks. Candidates
for the second mate's certificate attend a one-week radar course
of detailed study in the theory of operation of radar, practical
operation of radar sets at the school and one day at sea, -
analysis of improper operation of equipment, and radar plotting..

Successful completion of the course and its exeamination
are a required condition for obtaining a second mate's certifi-
cate.

At the training centre candidates for a master's certifi-
cate attend a two-week course in advanced radar operation, o
passing of the final examination of which is one of the require-"-
ments for a master's certificate. Included in the subject
matter of this comprehensive radar instruction are: analysis
of radar as a navigational aid, advanced principles of radar
operation, the block diagram, the cathcde ray tube, the direction
finding, range and bearing limitations of radar;, fading and
false echces, practical operation of radar in laboratory.

As regards radio direction-finder, Decca, Loran, Consol
and echo-~sounder, pre-sea training at the Hautical Coliege
includes the theory of these aids to navigation as part of the
general education in applied physics.

At the training centre the theory and use of these instru-
ments are taught by candidates for the szcond mate, first mate
and master certificate of competency. Knowiedge of these aids
to navigation forms part of the examination for the certificate
of competency of each of these grades.

The syllabus for the second mate examination includes the
operating principles of Decca, Loran, Coisol and radio direction-
finder with emphasis on the maintenance and practical use of
the radio direction-finder as a navigational aid. In addition,
the examination syllabus for first mate includes detailed
knowledge of radio beacons and radio stations as well as the
operation and maintenance of the echo-sounder.
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The master's examination requires a comprehensive ‘
theoretical and practical knowledge of the operation and use
of Decca, Loran, Consol, direction-finder and echo-sounding
equipment as aids to navigation.

Deck department students of the Nautical College receive
15 lectures in gyro-compass theory and operation including
demonstrations with actual equlpment

Cendidates for the second—mate S certlflcate at the
training centre attend a one-week course in the theory of
operation, presctical use as a navigational aid, and maintenance
of the gyro-compass, including one day of practical training at
sea. Successful completion of the final examinstion of this
course is required for the granting of a second mate's certifi-
cate of combetency. A two-week advanced course in the use of
the gyro-compass is provided for first mate candidates; success
in the final examination on completion of the course is a .
required condition for obtaining a first mate's certificate of
competency.

A 50 lecture comprehensive course on the compensation and
adjustment of the magnetic compass is taken by candidates for
master's certificates at the tLalnlng centre. Masters'
examinations include a paper in this subject.

Apart from the training in navigational aids offered by
the Nautical College and the maritime training centre, pre-sea
instruction in the use of navigational aids is provided by a
Pishery and Shipping School and by the nautical division in -
conventional high and elementary schools, and sea training in
the use of this equipment, through special courses and programmes
of the active merchant marine conducted at sea.

The PFishery and Shipping School is a two to three-year
boarding school with a general education curriculum including
nautical subjects covering the syllabus for the third mate and
third engineer examinations.

At various high schools about 50 lectures per year in
nautical knowledge are given by master mariners and marine
engineers.,

The courses conducted at sea consist of three months' basic
training aboard an operating merchant ship under the guldance
of an 1nstflctor for each 10-15 men.

Men Irom these courses may graduate to other programmes
which consist of a 12-month course aboard an operating merchant
ship, Studies include practical work and lectures covering
the syllabus for third mate and third engineer.
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Italy

Training in the use and maintenance of aids to navigation
- is imparted in nautical institutes to young persons studying

to become deck officers and masters. Some training is also
given to those who follow courses to become masters of coastal
vessels and skippers of fishing boats, This training is given
both in the schools and on board ship; the syllabi of the
nautical schools are kept up to date and follow the technical
development of the subjects studied.

No other special training scheme exists for officers or
ratings, and no certificate is required which would certify a
special knowledge concerning aids to navigation.

However, insofar as radar is concerned, special training
courses have been set up in the use of this instrument in Genoa
and Spezia. These coursés, which have been officially recog-
nised by the Ministry of the Merchant Marine, last for 12 days,
during which an intensive training is carried out on the theo-
retical principles and practical use of radar. The syllabus
includes a study of the various types of radar, the technical
specifications of the equipment, possible faults and, finally,
the solution of practical nautical problems.

These courses are open to officers of the merchant navy,
and participation therein is on a voluntary basis. An examina-
tion is carried out at the end of the course, and a certificate
of attendance issued.

The Ministry of the Merchant Marine is considering an
amendment to the Navigation Code (Section 250) accerding to
which participation in the courses would be compulsory for deck
officers, while the certificate issued on completion of the
course in the use of radar would become compulsory also for
deck officers and masters who are already in possession of their
certificate of competency. '

Japan

Facilities for maritime officer training includes two
institutions of the University of the Mercantile Marine which
offer four-and-a-half year programmes, and five maritime schools
attached to the Mercantile Marine Upper Secondary Schocl, each
with five year curriculae, A post-sea Marine Technical College
provides advanced training for experienced seamen, and ten
seamen training schools conduct one and two year courses for
ratings.

The University of the Mercantile Marine, the Mercantile
Marine Upper Secondary School, and the Marine Technical College
provide theoretical and practical instruction in all modern
aids to navigation. The University of the Mercantile Marine
provides 225 hours of formal courses in the theory and operation
of navigational aids in addition to one year of practical
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training in this equipment aboard training vessels. At the
schools of the lercantile Marine Secondary.School, 245 hours
of lectures and laboratory work are supplemented by one and
one-half years of practical experience aboard training vessels.

Post-sea instruction at the Marine Technical College offers
instruction in all. the aids to navigation.

Although comprehensive theoretical and practical instruc-
tion in radar is given to deck students at the various maritime
training facilities no gualifying radar certificates are issued.
Japanese regulations require that shipboard radar observers
must be specially trained radio operators who are examined and
licensed by the govermment as special radio operator (radar).
Training leading to .the achievement of this qualification is
offered at several of the Japanese maritime training establish-
ments. A specially gualified radar operator, responsible for
the interpretation of radar information and in charge of the
operation and maintenance of the equipment is carried aboard
each vessel fitted with radar.

Malagasy Republic

Deck officer candidates and apprentice ratings receive
professional training at the National Merchant Marine School
at Majungs.

Included in the 28 week navigation ccurse for future deck
officers are about 30 hours of instruction over a period of
2 months in the theory, practical use, and maintensnce of
varicus modern aids to navigation, Ffuture plans of the school
call for providing additional training for deck officer candi-
dates which will lead to a certificate of competency as coastal
master. This will involve an increase in the time, scope, and
comprehensiveness of the training provided by the Scheol in
the various aids to navigation.

A 56 hour navigation course for apprentice ratings includes
about 30 hours of instruction in the practical use of the mag-
netic compgss and echo-sounding equipment.

Deck officer candidates are instructed in the practical
use of radar including interpretation of presentation and radar
plotting. They study the practical use of the radio direction-
finder, as well as the operating principles involwved. Instruc-
tion in the gyro-compass for future officers includes descrip-
tion of equipment and its practical use as a navigational aid.
Deck officer candidates are instructed in the principles of
operation and practical use of the magnetic compass. This
includes study of the various compass errors and their compen-
sation; and also a description of the principal types of
magnetic compasses, Apprentice seamen are instructed in the
practical use of the magnetic compass. Officer candidates
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are instructed in the construction features, principles of
operation, and practical use of echo-sounding equipment.
Apprentice seamen receive instruction in the practical use of
the echo--sounder. —

No qualifying certificate is issued in connection with
training in any of these aids to navigation,

Mexico

The training of merchant marine officer candidates is
conducted at three pre-sea maritime schools located at Vera-Crusz,
Mazatlan, and Tampico. The programmes of instruction for
future engineer and deck officers are of five years' duration
with each school having identical syliabi as approved by
governnent maritime authorities. During the first three years,
deck and engineer students pursue the sans courses; with
specialisation teking place during the final two years of
training.

Future deck officers are instructed in practical naviga-
.tion during the final year. This training includes extensive
instruction in the theory, practical use and maintenance of the
various electronic sids to navigation inciuding radar, radio
direction-finders, liecca, Loran and Consol, as well as the
gyro~comnpass and autohelmsman.

Additional practical experience in the use of the wvarious
aids to navigation is obtained on board ship upon completion
of the training programme.

There is no itraining. available ‘ashore for ratings.

Morocco

Officers of the merchant marine are trained at nautical
schools in PFrance, They usnally receive pre-sea theoreticsl
instruction and some practical instruction in training vessels
or on board merchant ships during visit to ports. Successful:
comnietion of this pre-sea training and passing of appropriate
examinatioas qualify trainees as certified officer candidates.

About five vears of apprenticeship at sea follows. Officer
candidates then revirn to their nautical schools for about. six
months of advanced training which serves to ianstruct thew in-
new marine technological or legislative developments, and to
prevare them. fcr cexrtificate of comretency examinations.

Included among the professional subjects of the certificate
of competency examination syllabi are aids to navigation.
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P;e—sea theoretical and practical laboratory instruction-
of officer candidates in the various aids to navigation covers
the following equipment and topics:

Radar: principles of operation; manual operation, manipu-
lations and adjustments; determining bearings and distances;
use of radar in avoiding collisions; . radar plotting and correc-
tions for relative and real movement,

Radio Directicon=Finder:: description-of:equipment
andiprinciples. of gperation; .practicalc use- of apparatusg - .
accuracy, sources of error, adjustments, and use of radio beacon
handbooks; determination of deviation curve; plotting a
straight line with a radio direction-finder.

Decca, Lcran, Consol: ‘Aprin01plés:of hyperbolic navigations
use of charts and handbooks for: hyperbollc nav1gat10n, accuracy
of position-finding.

Gyro-compass and Autohelmsman: theoretical principles of
operation; manual operation of equipment and use in navigating
vessels; accuracy of gyro-compass, adjustments and maintenance.

Magnetic Compass: principles of operation; description
of compass, practical use in navigation, maintenance; compass
errors and methods of compensation; compass disturbances caused
by environmental factors.

Sounding Apparatus: types and use of mechanical sounding
machines; principles of operation of electronic echo-sounder,
practical use of equipment and accuracy of readings.

No special certificates are issued in connection with train-
ing received in any aids to navigation.

Netherlands

Candidates for the third, second, and first officer (forelgnr
going trade) and tugboat officer (forelgn-g01ng trade) certifi-
cates of competency are required to have suecegsfully completed
the radar observer course offered.

A radar navigator course, issuing a qualifying certificate,
must be successfully completed to obtain a certificate of
competency as first officer (foreign-going trade), and in the
near future this requirement will be extended. to other categories
of navigation officers, The radar-navigator course is also
attended by already certificated masters and first officers
(foreign-going trade).
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At the various nautical schools trainees receive theoreti-
cal and practical instruction in the handling and use of other.
navigational aids during their two-year pre-sea training. .

The following year at sea provides continued practlcal training;
thorough knowledge of operation and use of the wvarious aids. to
navigation is a condition for cobtaining a certificate as a deck
officer upon completion of tralnlng .

New Zealand

Radar observer courses are available at the School of
Navigation at Auckland for experienced deck officers, deck
officer candidates with sea experience, pilots, harbour police
officers, tugboat officers, and other categories of personnel
who navigate vessels. These courses last two weeks and student
officers or officer candidates passing the final examination are
issued a radar observer certificate which is presently required
before an original certificate of competency as a second mate
(foreign-going) can be issued.

For senior merchant navy officers not possessing a radar
observers certificate or for officers desiring. refresher training
a senior radar course of five days duration is convened six
times each year at the Auckland School of Navigation. A large
portion of this programme is composed of practical tralnlng
afloat.

The two schools of navigation of the Marine Department of
-New Zealand include in their curricules instruction in other
aids to navigation including medium-frequency direction-finder,
Decca, Loran, Consol, gyro-compass and autohelmsman, magnetic
compass and echo-sounders, a comprehensive knowledge of which
is required- fcr the issuance of an original or upgraded deck
officer!s certificate of competency.:

Norway

The training facilities provided at each of the 15 naviga-
tion schools in Norway include at least one installation of
the following aids to navigation: radar, medium-frequency
direction-finder, gyro-compass, magnetic compass and echo-soundér
- Several of the schools are also equipped with either a radar or
Decca simulator, a Loran installation, a very high freguency
telephone, as well as with other aids to navigation. It is.
planned to eventually provide each of the training institutions.
with all the various modern aids to navigation.
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The twc national training ships circulate between the 15
navigation schools and provide practical training in the various
aids to navigation. Each vessel is fitted with several radar
sets, gyro-compasses with repeater, radio direction-finders,
-echo-sounders and at least one Loran, Decca, and very high fre-
quency telephone unit. A1l equipment is especially installed
for training purposes. A radar simulator recently installed
in one of the training vessels has one true motion display
and five relative motion slave displays.

At the maritime schools students being trained for the
second mate's certificate of competency receive 42 hours of
instruction in the theory of radar and its application as a
navigational aid. The second nmate's certificate examination
includes radar theory and radar navigation and candidates can
receive a radar certificate upon successfully completing a
special radar test.

Advanced theoretical radar and radar navigation instruction
is given to certificated second and first mates in training for
the next higher grade certificate, the examination for which
includes advanced knowledge of radar theory and practical radar
use. Most of the students in this category successfully com-
plete a special test which qualifies them for a radar certifi-
cate.

Students in training for either the second mate, first mate,
or master's certificate of competency receive training in the
theory and use of the radio direction-finder, Decca, Loran,
Consol, gyro-compass and autohelmsman, magnetic compass and
other navigational aids at both the schools and aboard the train-
ing vessels,

Regulations reguire that second mate students and first
mate students receive 80 and 40 hours' instruction respectively
in the theory and use of these modern navigational aids.

No special certificates are issued in connection with any
of these courses but the subject matter is rearranged from time
to time to keep it up to date.

Pakistan

‘Basic principles of the various navigational aids are taught
at the Marine Academy, Chittagong, where pre-sea training is
imparted to officer cadets. The duration of training at the
Academy is two years.
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As far as radar is concerned, courses are conducted
specially for candidates wishing’ to sit for the examination
for a certificate of competency .as second mate (foreign-going).
This course can be taken after a candidate has completed two
years' qualifying. sea service; it is of two weeks' duration,
during which theoretical as well as practical‘training is im- .
parted both on shore and afloat. The course is de51gned to
1nte111gent understandlng of his equlpment to enable him to
make the most efficient use of its potentlalltles, while being.
fully aware of its limitations and bearing in mind the appro-
priate safeguards to be .adopted. :

An examination is held on completion of the course. Those
who are successful are issued with a certificate of proficiency
as radar observer. No candidate for a certificate of competency
as second mate is issued with a certificate of competency unless
or until he produces a certlflcate of proficiency as radar
observer,

Instruction in the basic principles of radar and its
operation is also included within the framework of pre-sea
training in aids to navigation mentioned above to officer cadets
at the Marlne Academy. :

Peru

Maritime training is provided at a training 1nst1tut10n
and aboard merchant vessels in operation. :

The Miguel Grau Maritime School offers a four-~year pro-
gramme for future deck and engineering officers, the final year
of which consists of practical training aboard auxiliary naval
vessels in the capacity of apprentlce officer. Completion of
the school programme and-passing of professional examinations
conducted by the Naval College provides graduates with certifi-
cates of competency as third mates or third engineers, as well
as an equivalent military rank and status. The higher grade
officers' certificates cf competency are obtained through
experience at sea and self-preparation for additional quaiifying
examlnatlons.

The Peruvian Steamship Corporation, which operates the-
largest number of merchant: vessels, and the International
Petroleum Company, an operator of tanker vessels, provide practi-
cal training aboard ship for seafarers in their employ, which, when
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combined with self-study, prepares officer candidates for the
Naval College third mate's certificate of competency examination,
Qualifications for higher ranks up to that of master are
achieved through additional sea experlence, self-study and

compe tency examlnatlons. :

The training programme of the Miguel Grau Maritime School
includes instruction for deck officer candidates in the theory,
practical operation and maintenance of radar, radio direction-
finders, Decca, Loran, gyro-compass and autohelmsman, and the
magnetic compass. Further experience in the use of these aids
to navigation is obtained durlng the *1na1 year of the programme
aboard ship.

Deck officers emplcoyed by the International Petroleum
Company attend cowmpany-arranged seminars designed to enhance
officers' knowledge of the various aids to navigation fitted
in company ships. Radar, Decca, radio direction-finders, gyro-
compass and the echo-sounder are among those aids to navigation
in which instruction is given.

The Peruvian Steamship Corporation trains its deck officers
on board the ships in the use of the various modern aids to
navigation. Menufacturers! instruction books for all equivment
are carried aboard for consultation.

Certificate of competencyexamination syllabi for all
grades of deck officers up to master require knowledge of the
operating principles and practical use of all the modern elec-
tronic and mechanical aids to navigation.

No special certificates of competency in the use of any
aids to navigation are issued.

Philippines

The training programme of the Merchant lMarine Academy pro-
vides formal instruction for future merchant marine officers,
Presently operating with limited physical equipment, this new
institution has extensive plans for future expansion of academic
buildings, laboratories and practical training facilities as
well as for broadening the programme of instruction.

At the present time the navigation curriculum of the Academy
includes classroom theoretical instruction only in radar, radio
direction-finder, Loran, gyro-compass and magnetic compass with
varticular emphasis on the latter. ZPractical training in this
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and other equipment such as the echo-sounder is obtained during
the two-month summer cruises of students aboard navy vessels.
Additional practical experience is obtained during the required
one year of aporenticeship training aboard national merchant
vessels. : :

Ko special certificates of competency in the use of any
navigation aids are issued to graduates of the training programme,
but with the expected future adoption of specialised theoretical
and practical instruction in such equipment as radar, graduates
will be qualified for such certification.

Rumania

The National Marine College vnrovides a four-year programme
for the trzining of merchant marine officers leading to a certi-
ficate of competeney as third mate. The Coliege also acts as
a training centre which »repares exverienced deck officers for
examinations leading to second mate's, first mate's, and master's
certificates of competency. At least 24 months' sea time are
required in each grade in order to qualify for preparatory train-
ing and examination to the next higher grade.

The training of ratings is accomplished exclusively through
practical exverience under the instructions of exverienced
officers aboard merchant vesseis.

Officer candidates and experienced officers attending pro-
grammes of the National Marine College receive instruction in
the principles of operation, practical use, and maintenance of
the various mechanical and electronic aids to navigation.

Thorough knowledge of the theory and practical use of these
aids to navigation are required for obtaining certificates of
compnetency of all grades of mate and master.

Mo special certificates are issued in connection with train-
ing received in any aids %to navigation.

Spain

Under the auspices of the Ministry of Commerce, the training
of merchant marine deck and engineer officer candidates is con-
ducted at nautical schools offering three-year courses, which
include at least one year of practical training aboard ship.
Fxaminations for cesrtificates of competeéncy as junior deck and
engineer officers follow successful completion of the training
vrogrammes.

Other voecational training institutions provide programmes
for coastal trade deck officers, fishing-boat skipners, and deck
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and engine-room ratings.

A1l training programmes leading to any category of deck
officer certificates of competency include varying degrees of
theoretical and practical instruction in mechanical and elec-
tronic aids to navigation. Certificate of competency examina-
tions also require knowledge of this equipment.

No special certificates.are issued in connection with
training received in radar or any of the other aids to navigation,
but it is anticipated that this will be one of the outcomes of a
revision of maritime training facilities in Spain, to be under-
taken in the near future. -

Sweden

Five officer candidate nautical schools provide one-year
training programmes which include about 45 hours of theoretical
and practical instruction in radar. This training, and receipt
of a radar navigator's certificate which is issued on graduation,
are required conditions for the issuing of an original certifi-
cate of competency as a deck officer.

A two-year master's certificate candidate vrogramme for
exvperienced officers includes theoretical and practical radar
training within thé seven hours per week of navigation instruc-
tion and four hours ner week of instrument instruction.

Practical instruction emvhasises problems associated with the use
of radar for navigation and collision prevention.

For masters and officers who received their certificates of
competency before the radar certificate requirement was in
effect, special radar training courses, leading to radar certi-
ficates, are arranged a2t the officers' schools.

A1l officer radar training courses include practical instruc-
tion, with the gid of radar simulators which are installed in
the laboratories of each institution.

Sixteen-week treining programmes leading to certificates of
competency as fishing-boat skiprers include an obligatory 30-hour
radar course. Moreover, trainees are given the opoortunity, on
a voluntary basis, of increasing their knowledge and experience
with the objective of qualifying for the radar navigator's
certificate.

Navigation and instruments courses included in the various
training programmes for officer candidates, master candidates
and fishing-boat skippers include theoretical and »ractical
training in all the modern aids to navigation. These include
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the radio direction-finder, Decca, Loran, gyro-compass and
autohelmsman, magnetic compass and echc-sounder.

Instruction given to candidates for the master's certificate
is generally more comprehensive and gives greater emphdsis to
theoretical aspects of these navigational aids. Moreover, only
the master's programme includes instruction in Loran.

Pre-sea training schools for ratings also give fundamental
instruction in some of the basic alds to.navigation such as the
magnetic compass. ‘

Egailand

Maritime training is restricted to practical exverience
aboard ship. No measures are taken to ensure comprehensive pre-
sea or afloat training in the various aids to navigation, although
efforts are currently being made to establish a formal maritime
training programme.

Because the merchant marine of Thailand is very small and
practically confined to local and coastal operations vessels are
fitted only with the magnetic compass as an aid to navigation.
Training of helmsmen, quartermasters, and other navigation ratings
is achieved purely through practical experience afloat.

Turkey
Maritime training is provided by the lMaritime College and
the Turkish Maritime Bank. No details of the training syllabus

of the former institution are available, but the Turkish Maritime
Bank conducts training for officers of the merchant marine in the
practical use of aids to navigation.

A special radar course was first organised by the Bank in
1962 for captains and officers. A radar operator's certlflcate
was issued to all course graduates.

Certificated merchant marine officers from the Maritime
College are trained in the use of the radio direction-finder and
utilise this equipment regularly aboard Turkish merchant vessels.

Knowledge of the practical use of the magnetic compass,
gyro-compnass and autohelmsman is required for the examinations
for deck officer certificates of competency. Officers from the
Maritime College have some theoretical training in this equipment,
but for all officers of the merchant marine, knowledge of equip-
ment is acquired mainly through verscnal study and experience.
There are no courses for training seafarers in any other aids
to navigation. .
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United Kingdom

Training in electronic aids to navigation is provided
through various channels. ..There are special courses leading to
examinations for radar observer and radar maintenance certifi-
cates. Training is included in courses leading to the examina-
tions for Ministry of Transport certificates of competency for
certain grades. There are also some special courses and some
general training at certain nautical colleges which do not lead
to Ministry of Transport examinations.. Manufacturers of radio
and radio aids to navigation also conduct training courses for
deck and radio officers in the operation and practical use of
particular tyves of equipment.

Training is available in tbe operational use and maintenance
of radar as follows:

Fourteen nautical colleges in the U.K. offer a radar
observer course of ten days'! duration with an examination for
the Ministry of Transport radar observer certificate on the tenth
day . These courses are designed to provide training in the use
of radar as an aid to navigation for masters and officers of
merchant ships. Students study the fundamental orinciples and
limitations of radar prior to being taught methods of adjusting
operational controls, the interpretation of the radar display,
detection of movement, and the obtaining of navigating informa-
tion from radar plotting. Courses are limited to ten students
per instructor and the radar observer certificate is issued to
graduates passing the Jlnlstry of Transvort written and oral
examinations.

A five-day radar simulator course is limited to six students
who should be serving masters or senior officers. This course
is designed to give senior personnel practice and experience in
using radar to avoid collisions with other ships. It utilises
the radar simulator's ability to simulate realistically the radar
view of a situation in which action must be taken to avoid a
collision and show the effects of the action taken. The radar
simulator course is approved by the Ministry of Transport and
the radar set and radar simulator used must have been awarded a
Ministry of Transport Certificate of Type Testing. A radar
simulator certificate is issued to each student after satisfac-
torily attending a course for which, however, there is no
examination.

Courses at all nautical colleges which lead to the examina-
tions for certificates of comnetency of master (foreign-going),
master (home trade) and skipper (full) of fishing boats, include
training in the theory and practical use of radar. The
Ministry of Transport examinations for these grades require
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knowledge of the theoretical and practical use of radar and its
limitation as a navigational aid. £11 candidates for second
mates' certificates must have obtained a radar observer certifi-
cate through attendance at an officially avnroved radar observer
course befcre the certificate of comwetency will be issued.

This course can be taken either before or after the examination
for the certificate of competency.

Courses of three months' duration in the theory and nmain-
tenance of shipborne radar are conducted at thirteen technical
colleges in the United Kingdomnm. They are open to officers and
men of the merchant navy and fishing fleets and give the tech-
nical knowledge of msrine navigational radar which is necessary
to maintain the equipment and use the appropriate test gear.

A correspondence courcse in radar maintenance is also
erovided by one technical coliege for sea-going officers unable
to attend the normal course. The correspondence course, together
with a final period of four weeks for oractical training and
examination ashore at the college, covers the same ground as the
normal course. : ’

Radar maintenance certificates are issued to graduates of
these courses whe pass an indevendent examinrnation heid by the
Ministry of Transport. It is not essential however for a candi-
date for the radar meintenance examination to have completed one
of these formal courses before he can tgke this examination.

Training in the theory and use of the marine radip
direction-finder .is given in the courses which lead to the
examinations for Post-laster Gesneral Certificetes in Wireless
Telegraphy. ‘

Training in the theory, vpractical use, and maintenance of
the direction-finder is included in the courses of the various
rnautical colleges leading to deck officers’' certificates of
competency. Moreover Ministry of Transport exarination syllabi
for certificates of competency as first mate (foreign-going),
master (home trade), and skipper (full) require complete know-
ledge of the practical use cf the direction-finder. For the
master (foreign-going) examination, a comprehensive theoretical
knowledge of this equivment is required including the various
errors and influences to which direction-finder equipment is
subject.

The Ministry of Transport certificate of competency examina-
tions for master (foreign-going), master {home trade) and fishing-
boat skinper (full) require an understanding of the general
principles of hyperbolic navigation and »racticel uses of Decca,
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Loran and Consol. Praining in these aids to navigation is
included in the curricula of the nautical schools leading to
the examinations for these certificates of comoetency.

Training in the theory and use of the gyro-compass is
included in the nautical school courses leading to examinaticns
for the master (foreign-going) and first mate {foreign-going)
certificates of comwetency. These examinations require under-
standing of theoretical vnrinciples of operation. The master's
examination requires a fuller understanding of theory, errors
and their correction, as well as ConbtruCGJOP features of various
types of gyro-compasses.

Some nautical colleges also conduct special courses in the
gyro-ccmpass and autohelmslan, but detazils are not avaijlable.

Nautical school training in the magnetic compass is
included in courses leading to certificates of competency as
master and first mate (forelgn—301rg)ﬁ master (home trade) and
fishing-boat skipper (full). The syllabi of these examinations
require in varying degree,depending on the Level of certificate,
detailed knowledge of principles of magretism; theory of the
magnetic compass, errors ana error correction; siting of con-
passes and care, maintenance and practical use of s ship's
magnetic compass.

Questions on the echo-sounder are included in examinations
for certificates of competency, and the subject is included in
the nautical schoel courses vreparing students for examinations
for master (foreign-going) end fishing-boat skipper (full).
Examinees are requircd to be familiar with the princirle of opera-
tion and practical use of echo-soundecrs, methods of transmission
and recording errors, and the reliability of indications.

Any training available for very high frequency radio tele-
phone is given by the manufacturers orf equipment supnlied to
ships. This subject 1s not included in exeminations for certi-
ficates of competency. : -

United States of America

Instruction in the theory and application of radar as an aid
to navigation is provided for deck cadets as part of their sea
and post-sea training at the Federal Merchant Marine Academ
Kings Point, New York and the five state-operated merchant marine
academies of Maine, Massachusetts, New York, Texas and California.

Cften part of a broacder marine electronics course, radar
training involves techniques of operation, internretation, and
apoiication of radar equipment as a navigational aid, and to a
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‘limited degree, a study of design and maintenance of eguipment.
Bxercises in practlcal use of radar equipment are conducted in
scheol laborateries wh 1e~ are fitted with radar simulators. - Prdc-
tical trainin~_is also afforded: on,aoard onefaulng merchant ves sels
and- training ships dnrlnv tle sea service part . of the training
programmes.

For licensed deck officers there are three radar observer
schools in New York, San Francisco, and New Orleans, operated by
the Maritime Administration of the Federal Government. The
radar observer course, which lasts for five days, is intended to
instruct deck officers in the operation, interpretation and use
of radar as a navigational aid, and officers completing the
course qualify for an endorsement on their certificates of com-
petency as a radar observer.

Those merchant marine officers who are navel reserve officers
and participate in the U.S. Navy's training programme, are
eligible to enrol in a radar course for merchant marine officers.
0f two weeks'duration, these courses are convened continuously
throvghout the year at certain naval establishments. This radar
training consists of both theoretical studies and instruction in
the navigational use of radar in extensive laboratory facilities
fitted with the latest radar equipment.

No training in radar is available for unlicensed seafarers.

Cadets of the six merchant marine academies receive instruc-
tion in the theory and apnlication of radio direction-finder,
echo-sounder, Loran, radio televnone, magnetic compass and
autohelmsman in the various navigation, communications, and
electronics courses provided at the various stages of their train-
ing programmes.

Private schools located in major seaports of the United States
offer basic instruction in navigational aids to licensed deck
officers studying for a raise of license grade and for candidates
for original licenses. Similar instruction is also provided
by schools operated by deck officers' maritime unions.

Plans are presently being made to establish training for
ratings on the Eastern Seaboard of the United States in which the
United States Maritime Administration will provide guidance.

In New York, the lasters, Mates and Pilots Asscciation, a union
of licensed deck officers, is vresently initiating the programme
for licensed deck officers. The trairing programme proposed is
a six-week course totalling 180 hours in 14 subjects including
navigation, rules of the road, and signalling. It is expected
that instruction in electronic aids to navigation will be
included in this programme.
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Courses in navigation with a gyro-compass are required of
cadets at the various academies; these courses provide cadets
-with comprehension of the principles of operation of the gyro-
conirass; mechanics of operation, interpretation of equipment
performance, and understanding of maintenance techniques.
Equipment installed in school laboratories,; school ships, or
merchant ships »nrovide practical experience with gyro-compass
equipment at various stages of the training programmes. A
manufacturer's gyro certificate is awarded cadets upon completion
of advanced course work in gyro-compass navigation.

Certificated deck officers are offered gyro-compass instruc-
tion on a voluntary basis at the New Orleans Radar Observer
School only, which is operated by the U.S. Government. The
length of instruction is five days and a manufacturer's gyro
certificate is awarded graduates.

No training in the gyro-comnass is available for uncertifi-
cated seafarers.

Viet Nam

The Merchant Marine School conducts a seven-year training
programme leading to a certificate of conmpetency as master
(coastal and inland waters). This training comprises two years
of theoretical studies at the school, five years of practical
training at sea as an officer apnrertice, and three months of
comprehensive review and final studies for the exanlnatlon lead-
ing to the certificate.

Although there are no special courses devoted entirely to
any varticular aid to navigation, navigation and seamanship
courses include study of many of the modern aids to navigation.
Comprehensive instruction is given in the theory, use, and main-
tenance of the magnetic compass, radio direction-finder and gyro-
compass during both of the two pre-sea years at the school.
During the second year navigation courses cover the theory and
operation of radar, Decca, Loran and echo-sounder. Practical
training in the use of the various aids to navigation is obtained
during the five~year apnrenticeship at sea. The examination for
certificate of competency covers this ecuipument. No special
certificates endorsing officers in the use of radar or other
devices are issued.
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2. ILife-saving Appliances

Argentina

Basic instruction of deck and engineer cadets. of the
National School of Navigation in the use of marine life-saving
equipment takes place during the second year of training when
cadets are assigned to a training vessel. '

During the fourth and final year of the School's training
programme cadets receive thorough instruction in the theoretical
and practical use of life-saving equipment in comprehensive
courses covering all aspects of abandoning ship and survival
at sea. This training consists of 63 hours of instruction
and includes 15 hours of practical training in surv1va1 in the
water.

The following subjects are covered by the 48 hours of
classroom instruction.

(a) International conventions dealing with the safety of

‘ life at sea with emphasis on sections concerned with
abandoning ship. Regulaulons concerning number of
persons to be carried in lifeboats and life-saving
equipment carried abvoard ship.

__(b) Lecnnléueé of‘abandoning ship including abandonment
' in a situation of ournlng 0il on the sea. Proper
use and care of varlous types of llfeaacKets.

"(¢) Construction and use of different types_of'llfeboat
davits and lifeboats. Techniques of launching and
propelling boats and the equipment required to be
carried in lifeboats. Maintenance of davits,
lifeboats and llfeboat equlpment. Use of distress
signals.

(a) Constructlon, maintenance, and use of various types
of rigid and inflatable llferafts.:,,Equlpment
carried in llferafﬁs. : .

(e) Navigating in lifeboats and determining landfalls.

(f) Survival at sea. Medical problems of survivors
and use of medicine chests. Protection against
weather, sea life and air raids during hostilities.
Techniques of cbtaining food from the sea.

The 15 hours of survival in the water training is conducted
at a specially designed training tank of the School. Cadets
participate in the following practical exercises:
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(a) Techniques of jumping into the water from simulated
shipboard heights, with and without lifejackets.
The proper use of different types of lifejackets.

(b) Removing clothing in the water and improvising
lifefloats.

(¢) Use of inflatable and rigid liferafts and the tech-
niques of righting capsized lifeboats.

(d) Handling injured persons in the water and improvising
lifefloats for the injured.

Successful completion of this training is required as a
condition for the issuing of certificates of competency as
deck and engineer merchant marine officers.

With the exception of practical experience obtained aboard
ship no training exists for seaman ratings in life-saving
equipment.

No lifeboatman or other type certificates are issued.
Australia

The Australian Government does not provide courses of
instruction concerning lifeboats, but efficiency in their use
is promoted by the issue of a lifeboatman certificate to sea-
farer candidates who pass an examination conducted by the
maritime authorities. The preparation of candidates for this
examination is provided by the deck officers of sea-going ships
to those officers and ratings in all departments of the ship's
crew who volunteer to takz a series of lectures and to partici-
pate in practical exercises during the ship's voyage. Moreover
legislation by which a svecified number of certified lifeboatmen
are required to be carried on board passenger ships resulis in
shipping companies encouraging such voluntary instruction.

The regularly held emergency drills at sea and in port
required of Australian merchant vessels also serves to instruct
and maintain the efficiency of all crew members in lifeboat
operations and use of life-saving gear. These drills are
supervised by proficient deck officers.

Certificate of competency examinations for foreign-going
and coastal-wavers mates and masters require knowledge of
lifeboat and liferaft launching, handling and maintenance, as
well as the use of other life-saving appliances such as signal
rockets and line-throwing apparatus. Examination preparatory
training programmes of the various navigation schools include
extensive instruction in the use of all life-saving appliances.
Students acquire the required knowledge for passage of the
lifeboatman's certificate.
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Belgium

A1l maritime training estnblishments in Belgium provide
instruction in the launching and handling of lifeboats and
liferafts, as well as the use of asscciated life-saving
apparatus. ‘

For oificer candldates this training is spread over three
years. During the first year, while attached to a training
ship, two hours per week are devoted to formal instruction
and practiczl exercises in all of the various types of marine
life-saving apparatus. During the entire two years at the
nautical schools, officer candidates are given two hours per
week of theoretical and practical instruction in all aspects
of life-saving equipment.

Certificates of competency examinations for all grades of
deck and engineering officer. as well as fishing-boat skippers,
require lImowledge of lifeboat and liferaft launching and
handling, use of llfeJackets, lifebuoys,; line-throwing apparatus
and related subjects,

The two seaman schools of Ostend and Antwerp offer one-
year courses for the training of deck ratings. Catering staff
personnel are also trained at these schools, Included in the
thorough programme of natural science, maritime and liberal
arts courses, is instruction in the handling and theory of
life-saving apparatus. Classroom instruction is supplemented
by practical exercise8 in school laboratories and training
vessels, Training in life-saving apparatus includes the
fellowing subject matter:

(a) types of lifeboats, liferafts, lifejackets and life-
buoys, and legislation concerning this gear;

(b) construction and outfitting of lifeboats;

(¢) 1lifebvoat davits and methods of lowering and hoisting
boats;

{(d) handling lifeboats under oar, sail and motor;

(e) 1lzunching and handling of rigid and inflatable life~
rafts; .

(f) embarking passengers and crew intc lifeboats;

(g) maintenance of lifeboats and other life-saving
appliancess;

(h) operatlon and use of signal rockets and line-throwing
apparatus.
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All graduates of either of the seaman schools are provided
with a lifeboatman's certificate. >

Regular emergency drills held on board Belgian merchant ships
serve to maintain both officers and crews in a state of pro- .
ficiency in the use of the various life-saving equipment.

There are no lifeboatman's certificates or other type of
safety equipment encdorsements for officers, inasmuch as their
certificates of competency are evidence that they have the
necessary theoretical knowledge and practical experience.

The two rating schools, which operate as departments of
the officer schoocls at Antwerp and Ostend, offer a special
two-weelt course of instruction for experienced deck ratings in
seamanship, life-saving equipment and related subjects.

Successful completion of this training course, which includes
inflatable liferafts and other modern equipment and practices,
provides graduates with an able-bodied seaman's certificate.
Possession of a lifeboatman's certificate is a condition for
admission to this course.

Burma

Officer candidates of the Burmese two-year pre-sea maritime
training programme receive formal instruction in the wvarious
life-saving appliances. This includes leunching and handling of
lifeboats and liferafts and their provisioning and maintenance,
as well as the operation and use of line-throwing and signalling
apparatus. No special certificates of competency are issued
in connection with training in life-saving equipment.

Canada

Instruction in the launching, handling, provisioning
and maintenance of lifeboats and liferafts as well as in the use
of line-throwing apparatus and otner life-saving equipment is
inclvded in the training for a1l certificates as master or nmate.
Engineer officer candidates are also required to have knowledge
of life-saving appliances.

Candidates for certificates as qualified able-bodied N
seaman must show through orai and practical demonstration-
examinations a thorough knowledge of these same operations,
Special courses in life-saving operations for able-bodied
seamen are provided at several nautical training centres.

Candidates for a lifeboatman certificate are also exami-
nated in all aspects of lifeboat and inflatable liferaft
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" launching and handling. The bulk of this training is conducted
aboard ship for the purpose of ships' crews being certlfled as
qualified lifeboatmen. . .

'Canadian nautical traihing centres also provide pre-sea
instruction in lifeboat and liferaft operations and related
life-saving equipment and procedures,

Pepublic of China

Officer candidates participating in the pre-sea training
programme at the Maritime College of Keelung receive a total
of 32 hours instruction in the launching and handling of life-
boats. ESubjects which are studied include the various types
of davits and the respective methods of lowering and hoisting
boats, launching of lifeboats in heavy weather, handling of
lifeboats in the water and against heavy surfs, making landings
through heavy surfs, embarking and disembarking in heovy weather,
towing lifeboats, and methods of stowage and securing.

The 12 hours of study devoted to lifeboat equipment
includes general specifications, classification and requirements
of lifeboats, equipment required for lifebozts of foreign-going
vessels, maintenance of lifeboats and their equipment, and
determining safe capacities of lifeboats.

Twelve hours of study are devoted to liferafts. This
course is made up of studies of the general requirements for
_a suitable 11feraft operation of rigid and inflatable liferafts
and equipment carried in rigid and inflatable liferafts.

Instruction is provided in the specifications and
proper use of approved. lifebuoys, lifejackets and lifedelts,
handling of line-throwing appliances and use of the rocket
distress signal.

Colombia

The Naval School of Cadets training programme includes
instruction for the merchant marine officer candidates in the
various marine life-saving appliances, Formal instruction in
lifeboat handling includes studies of types and operation of
boat davits, handling lifeboats in the water and provision
and equipment required in lifeboats. Practical training in
boat handling is obtained at the School as well &s during the
one-year training period aboard ship., Studies also include
regulations concerning, and practical use of lifejackets,
lifebuoys, line-throwing apparatus and other safety éervices.
No special qualifying certificate is issued students upon
completion of this training.
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No formal instruction in life-saving equipment is given
at the Naval Training Centre for ratings and petty officers
but these receive practical instruction in the use of this
equipment on board vessels from offlcers who are tralned in
this subject matter,

Czechoslovakia

Merchant marine officer candidates at marine schools
receive pre-sea instruction in shipboard life-savirg apparatus.
Studies in lifeboat handling, launching, provisioning and
use of equipment contained therein, and the use of line-throwing
apparatus, signal rockets, life jackets and lifebuoys are supple-
mented by practical exercises in boat handling and the use of
the various safety equlpment

Regularly scheduled lifeboat 1aunch1ng and other safety
drills are conducted aboard operating merchant ships. Although
no shore training facilities exist for seaman ratings in
life-saving appliances, candidates for the certificate of able-
bodied seaman are required to pass an examination in the
practical use of this equipment. -

Denmark

The pre-sea government and private schools and the approved
pre-sea training vessels give short-term practical training
courses of three months' duration to future officers and
ratings in the use of conventiona2l marine life-saving apparatus.

Launching, handling and maintenance of lifeboats and
liferafts, use of lifebuoys, lifejackets, emergency radios
and line-throwing apparatus, and the transport of injured persons
are among the topics covered by this instruction.

Graduates of these courses at the various schools are
issued a lifeboatman's certificate upon the completion of a
further nine months' employment at sea.

All examinations for the various categories of deck officer
certificates of competency include knowledge of lifeboat
launching and handling and the use of related life-saving
apparatus.

Finland

Seamanship courses for officers, officer-candidates, and
ratings conducted at the nautical schools include classroon
and practical instruction in the launching, handling and main-
tenance of lifeboats, liferafts and associated equipment.
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Theoretical instruction is also given in line-throwing apparatus,
- signalling equipment and other life-saving appliances. In
addition, the appropriate sections of the International
Convention for the Safety of Life at Sea dealing with life-
saving apparatus are studied in these courses.

Lifeboatman's certificates are issued to students completing
this training who on examination demonstrate knowledge of life-
boats, their equipment and the ability to launch and handle
boats.

France

Both deck and engineer officer candidates are given prac-
tical and theoretical instruction in life-saving apparatus
during theilr two years at the national wmerchant navy schools.

These courses cover all aspects of the launching, handling
and maintenance of lifebecats and liferafts and the use of related
life-saving apparatus. Trainees are exercised in the use of
safety equipment installed at the schools and on board training
vessels,

Some of the topics covered in the wvarious courses are as
follows:

(a) studies of regulations in force relating to life-
saving appliances on board passenger and cargo vessels;

(b) description of construction and types of lifeboats,
davits and liferafts;

(e¢) launching and hoisting lifeboats and liferafts;

(g} handling boats under car, sail and mctor; landing in
surfs; :

(g) maintenance and provisioning of lifeboats;

tf)} types and practical use of lifejackets, lifebuoys
and signalling equipnment;

{&) practical use of line-throwing apparatus.

Certificate of competency examinations for all grades and
categories of deck and engineer officer require knowledge of the
proper use of life-saving equipment. Accordingly, preparatory
courses for these cerivificates taken at the nautical schools
include practical instruction and exercises in the use of these
appliances,
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_ Part of the pre-sea and post-sea basic training given to

" seamen ratings at . the apprenticeship schools is deveted to-
lifeboat operations and the use of other life-saving apparatus.
Competency in the use of this equipment is required of those
preparing to embark on ships as well as those seamen under
instruction for the able-bodied seaman's certificate. During
the 9-months pre-sea training programme, 180 hours of detailed
instruction is given in the following topics: :

(&) 1lifejackets and lifebuoys;

{b) types of lifeboats and davits;

{¢) rigid and inflatable liferafts;

{d) launching and hoisting boats;

(e) handling boats under oar, sail and motors

(f) associated life-saving operations such as picking
up survivors, survival at sea, navigating a lifeboat
to a landfall, etc.

Classroom instruction is supplemented by demonstrations
and student handling of lifeboats, liferafts and other equipment
installed at these schools and aboard school training vessels,

A lifeboatman's certificate is issued to all deck and
engineer officers, officer candidates and ratings who have
successfully completed the prescribed training in boat-handling
and have demonstrated their competence in this subject.

Ghana

Throughout the two-year programme cadets at the pre-sea
Nautical Coliege receive two hours of vractical instruction
each week in the various life-savingappliances fitted aboard
ship. This includes lifeboat and liferaft handling and main-
tenance as well as the use of line-throwing apparatus, signal
rockets and other life-saving apparatus. Additional experience
in the use of this equipment ie gained during the following
three years at sea and candicdates for certificates of competency
as second mate or second engineer are examined in these topics
in accordance with standards laid down by the United Kingdom
Ministry of Transport.

Ratings of the merchant marine engaged in the one-year
training programme for the certificate of competency as able-
bodied seaman are instructed in the handling and launching of
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lifeboats and liferafts and the use of the various life-

saving appliances. A qualifying examination for proficiency

in lifeboat handling must be passed before trainees can .

attempt the examination €or-able seoman, which ctvers life-saving
aopilancr31 Training ofc ratings isceondueted: on board, end-three
yvears! sea time. is: reculrad to gpalify as an able se,man

All other seamen aboard ship attend regularly held safety
drills during which they are exercised in the launching of -
lifeboats, and the use of other life-saving apparatus.

Haiti

Coast Guard seamen recruits engagedin the l2-months'
course in basic seamanship and navigation at the Haitian Coast
Guard Training Center are instructed in the use of life-saving
apparatus., The courses given cover the practical use and
maintenance of lifeboats, liferafts and associated life-saving
equipment. Additional instruction and exercises in the use of
this equipment is given during regularly scheduled drills held
aboard Coast Guard vessels.

India

Deck officer candidates undergoing pre-sea training aboard
the training vessel "Dufferin" are given extensive training in
boat handling during the two-year programme to enable them to
launch and handle lifeboats under oars, sails and power.
Instruction also covers the equipment required in llfeboats
and lifeboat maintenance.

During the last term of training a surveyor of the
Mercantile Marine Department examines the cadets' efficiency
as lifeboatmen.

At the Nautical and Engineering College a special one-week
course is conducted for merchant seamen and apprentices.
Practical and theoretical instructions are given in launching
and handling of lifeboats, equipment of lifeboats and their
‘maintenance, On completion of the course a practical examination
is held and llfeboatmen certificates are awarded to successful
candidates.

Regular students in training for certificates of competency
at the Nautical and Engineering College receive thorcugh training
in the launching and handling of lifeboats, their equipment and
maintenance. In addition, practical instruction is given in the
operation of inflatable liferafts and lifejackets and students
study the various aspects of other-life—saving procedures and
appliances, Several times annually, students participate in
actual demonstrations of line-throwing apparatus, signal rockets,
etc.
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The pre-sea training vessels "Mekhala%, "Bhadra" and
"Naulakshi®, each of which offers a three-month residential
training course for ratings in the deck and engine departments,
provide practical and classroom instruction in the launching
and handling of lifeboats, and rigid liferafts, the equipment
found on this apparatus, and liferaft maintenance. They are also
instructed in the handling of such life-saving apparatus as line-
throwing gear, signal rockets, and lifebelts.

The inspection of fire and life-saving equivment aboard
Indian vessels by surveyors from the Mercantile Marine Depariment
during regularly scheduled emergency drills ensures that life-
saving equipment is maintained in good order and that crews are
trained in its use.

Ireland

All students at the Irish Nautical College for an original
officer's certificate of competency are required %o pursue
theoretical studies and practical training in the various marine
life-saving appliances. These courses, which are also available
to experienced officers of both merchant and fishing wvessels in
training for a higher grade of certificate cover the launching,
handling and maintenance of lifeboats and liferafts and the use
of line-throwing apparatus, signal rockets and related safety
equipment.

A certificate of competency as lifeboatman is assigned those
students who have successfully completed this training and who
have demonstrated their proficiency in handling water-borne
lifeboats which are fitted in davits at the College.

Training in lifeboat handling and life-saving apparatus is
also given to apprentices and ratings who take various seamanship
and navigation courses at the College. DLifeboat certificates are
issued to these categories of personnel successfully passing
appropriate practical proficiemncy tests.

Israel

The pre-sea training programmes of the Nautical College
Fishery and Shipping School, and nautical divisions in high and
elementary schools include complete instructions in the use and
maintenance of lifeboat equipment and practical instruction in
sailing and rowing boats. The high and elementary school students
receive about 100 hours per year in small boat sailing practice.

A comprehensive course in the launching and handling of both
rigid and inflatable lifeboats, their equipment, construction, use
and maintenance is taught in weekly three-day courses at the
seamen's upgrading training centre. Sailing of lifeboats, types
of davits and coming alongside under oar and sail are included in
this course. Qualification as a competent lifeboatman is required
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by seamen prior to their being examined for certificates of
competency as able-bodied seaman, third or seccnd mate and third
engineer, Seamen are examined by a certificated examiner in
lifeboat or liferaft launchirng, handling, equipment and mainte-
nance and may receive the qualifving endorsement on their papers.

The handling of life-saving appliances such as line-=throwing
apparatus, signal rockets, lifebelts, etc. is included in the
seamanship curriculum of the upgrading training centre.

The examinations of all g ades of mates and masters cover
knowledge of the various life-saving appliances.,

Italy

Training in the use of lifeboats, heir equipment, launching
and manoeuvre, is imparted both to officers and ratings on board
ship during their sea service. A lifeboatman's certificate is
issued to those seafarers who are competznt in 1aunch1ng life-
boats and their handling in bad weather.

Japan

Curricula of the University of the Mercantile Marine and the
Mercantile Marine Upper Secondary School include 105 and 210 hours
respectively of classroom and vractical instruction in lifeboat
and liferaft launching, handling. and maintenance as well as the
use of line-throwing apparatus, signal rockets and other life-
saving apparatus. Practical instruction of these officer candi-
dates 1s done with life-saving equipnent fitted at the schools
and through the assignment to training vessels as part of the
aggregate training programmes. Students successfully completing
this training are granted a certificate of competency as life-
boatman. :

. A lifeboatman's certificate is also granted to graduates of
the. 160 hours minimurm training in the launching and handling of -
lifeboats and liferafts and other life-saving apparatus included
in the curriculum of the ten seamen training schools.

Malagasy Republic

Officer candidates and apprentice seamen in training at the
National Merchant Marine School receive, over & period of 28 weeks,
42 hours of instruction in the: use of marine life-saving eguipment.
The programme of instruction covers the following subject matter:

(a) Standards for lifeboats according to tonnage and size
of crew., Operation of various types of davits. Iaunching
and handling of lifeboats.,
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(b) List and maintenance of supplies and equipment carried
in lifeboats. Maintenance of wooden and metal lifeboats.

(¢) The construction and handling of rigid and inflatable
liferafts. , o

(d) Operation and use of line-throwing apparatus, ordinary
signal guns, parachute rockets, and Very pistols. Use
of 1lifebelts and lifejackets and the advantages of particu-
lar designs. Usé of circular and horse-shoe type life-
buoys with or without light signals.

(e) International standards for life-saving apparatus.

No certificates of competency in the handling of lifeboats
or in the use of other safety equipment are issued.

Mexico

No specific information is available concerning the training
of seafarers in the use of life-saving appliances. It is
assumed, however, that deck and engineer officer candidates
enrolled in the Vera Cruz, Mazatlan and Tampico schools are
instructed in lifeboat operations and the use of other life-
saving appliances at some stage during the five-year curricula.

Although no pre-sea training institutions exist for ratings,
these seafarers probably are exercised and instructed in the ‘
use of lifeboats and other equipment under the guidance of
trained officers during emergency drills customarily held on
board merchant ships.

Morocco

Merchant marine officer candidates are trained through
programmnes offered by French nautical schools. These programmes
generally involve cne year of pre-sea training followed by
several years at sea in an apprentice officer status. Examina-
tions for certificates of competency are taken after the tenure
at sea.

. Pre-sea training always includes classroom instruction
and practical exercise in the launching, handling, provisioning
and maintenance of lifeboats and liferafts, as well as the use
of life-saving equipment related thereto. Further training in
the practical use of the various types of lifeboat davits,
lifeboats, lifejackets, lifebuoys and line-throwing equipment
is obtained in exercises aboard ship during the apprenticeship
period at sea.

Certificate of competency examinations require knowledge
of life-saving appliances and operations. '

No lifeboatman's certificate is issued.
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Netherlands

All officer candidates of the nautical schools are instruc-
ted in the operation and use of the various shipboard life-saving
appliances. During the further training at sea additional
practical instruction in the equipment is given, as a thorough
knowledge of life-~saving appliances is required for obtaining
a certificate of competency as a deck or engineer officer.

The various training programmes for rdtimgs provide . =
instruction in the operation, use and maintenance of shipboard
life-saving equipmrent end knowledge of this equipment forms
part of the official examination for the certificate of able-
-bodied seaman. loreover, masters of ships are required to
hold life--saving drills regularly and instruct crews in the
proper use of life-saving equipment. '

New Zealand

Detaiied information concerning the duration and contents
of training programmes for officers and ratings of the merchant
navy in marine life-saving appliances is not presently available.

However, instruction in this subject is included in train-
ing programmes leading to certificates of competency for the
various grades and categorles of deck and engineer officer.
Presumably this instruction is given at the School of 1 Vav1gat10n
in Auckland.

Moreover, training in the-launching and handlihg of life-
boats and the use of related life-saving equivment is included
in the trairing leading to an able-bodied seaman's certificate.

Periodically conducted abandon-ship and emergency drills
held on board merchant vessels serve to maintain orfficers and
crew proficient in the use of life-saving appliances.

Norway

Students at the various schools for the second mate's
certificate of competency receive a total of 40 hours of
instruction in lifeboat launching. handling of equipment and
maintenance, and handling of liferafts, line-throwing appliances,
and other life-saving gear. Practical experience in the use
of the equipment is afforded by the two training vessels.

No special certificates are issued upon completion of training
in life-saving apparatus. Instruction material is kept up-
to-date by regular revision. '
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Pakistan

Training of officers in the operation and maintenance of
life-saving appliances is included within the framework of
pre-sea training given to officer cadets at the karine Academny,
Chittagong.

Ratings are instructed in the operation and maintenance
of life-saving appliances at the Seamen Training Centre in
Karachi, within the framework of the general training imparted
to the ratings at this Centre. The duration of the course
is three months. The Seamen Training Centre also holds special
lifeboat classes with a duration of four weeks to prepare ratings
for the special lifeboatman examination which is mentioned below.
The Centre is in its formative stage, and the syllabus and
training programme is being finalised.

A special lifeboatman examination is held in Karachi for
deck apprentices, engineer officers and ratings who wish to
obtain a certificate of efficiency as lifeboatmen. This
examination includes launching and handling of lifeboats, know-
ledge of lifeboat equipment and its maintenance, handling of
liferafts, etc., and a special certificate is issued to persons
who pass this examination.

Peru

The Higuel Grau Maritime School instructs officer candidates
in the practical use of life-saving apparatus. Seamanship
and ship construction courses at the School cover the launching,
handling, provisioning and maintenance of lifeboats and also
the use of line-throwing apparatus, signal rockets and life-
jackets.

This training is supplemented by practical exercises in
the use of life-saving equipment aboard ship during the final
year of the training programme.

Officers and ratings employed on board the vessels of
the International Petrolsum Company are exercised at least once
a week in the practical use of safety equipment. During these
drills short lectures are given by officers which cover the
launching, handling, provisioning and rmaintenance of lifeboats,
and the use of lifebelts, lifejackets and distress signals.

Aboard Peruvian Steamship Corporation vessels safety and
emergency exercises gre carried out every three months at
which time crew membhers are instructed in the use of life-~saving
equipnent, :
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Safety departments of the various shipping companies issue
circulars and posters regarding safety aboard ship. A Safety
" Committee aboard each International Petroleum Company vessel,
and regular inspections by company supervisors ensure that
life-saving equipment is maintained in good order and that
crew members are trained in its use.

No lifeboatman's certificate or other endorsement in the
use of life-saving equipment is issued.

Philippines

The seamanship curriculum of the Merchant Marine Academy
includes classroom theoretical instruction in the launching,
handling, and provisioning of lifeboats and liferafts, and the
use and maintenance of other life-saving equipment such as
line-throwing apparatus, lifejackets and lifebuoys, and signal
rockets.

Practical exercises in the launching and handling of
lifeboats and use of other emergency safety equipment are given
during cruises aboard naval vessels and during the apprentice-
ship year at sea aboard Philippine merchant vessels.

Changes in the curriculum of the Academy which are to be
introduced will provide for specialised courses in boat handling
which will qualify graduates of the course as certificated
lifeboatmen.

Rumania

At the ational Marine College the training programmes for
officers' certificates of competency include training in marine
life-saving equipment. Instruction is provided in ali aspects
of lifeboat and liferaft operations and in the operation and
use of other life-saving and safety equipment related thereto.

All examinations for certificates of competency require
knowledge cf these subjects.

Ratings are trained in the use of lifeboats and life-saving
equipment through practical experience aboard ship.

A liteboatman’s certificate is issued to seafarers passing
a theoretical and practical examination conducted by the port
authorities.

Spain

The various training schemes for foreign-going deck and
engineer officers, coastal vessel masters and mates, fishing-
boat skippers and ratings include courses dealing with the
use of lifeboats, liferafts and other marine life-saving
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appliances. Nautical schools provide instruction for officer
candidates in life-saving equipment according to standards

set by the International Conventlon for the Safety of Life at
Sea.

Classroom instruction ashore is always supplemented by
practical exercises with equipment at the training stations or
aboard merchant vessels. In addition,.seafa rers are perlodl-
cally examnined in the use of lifeboats and other safety equip-
ment by governmental maritime authoritfies while in port. At
sea, regularly held drills serve to provide practical experience
and maintain officers and crew in a state of proficiency in the
use of this equipment.

No lifeboatman's certificate is issued in connection with
training received.

Sweden

All training programmes for officer candidates and experi-
enced officers provide for practical instruction in the
launching, handling and maintenance of lifeboats and liferafts.
Training is also given in the use of other life-saving appli-
ances with which ships are customarily equipped.

Pre-sea schools offering 20-week training prograrmues for
ratings provide practical instruction in the use of all the
standard life-saving appliances found on board ship, including
demonstrations with equipment on board training vessels.

A lifeboatman's certificate is issued to seafarers who
demonstrate, before an official marine inspector, their profi-
‘ciency in the handling of lifeboats.

Thailand

Officers and ratings of Thal vessels are instructed in
the launching and handling of lifeboats and the operation and
maintenance of other life-saving equipment fitted aboard
through regularly scheduled safety and emergency drills held
aboard. -

There- is- no Lype ~of tra ; 1ing ashore available to sea-
farers. _ _ . A _

Turkey

Regularly scheduled lifeboat and emergency exercises con-
ducted by officers aboard Turkish merchant ships serve to
train crew members on a continuing basis, in the launching,
handling and maintenance of lifeboats and liferafts, and in
the practical use of related life-saving equipment.
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An examination covering practical knowledge of lifeboat
operations and use of other life-saving apparatus is conducted -
by government maritime authorities under the Ministry of

Communications. Successful candidates are provided with a

certificate as a qualified lifeboatman. Crew members of
passenger-carrying vessels are required to possess this certifi-
cate, training for which is primarily through self-study and
practical experience.

United Kingdon

Apprentices, cadets and ratings receive at the many
nautical schools and training vessels in the United Kingdom,
pre-sea classroom and practical instruction in the launching,
handling, outfitting and maintenance of lifeboats and life-
rafts, as well as the use of other life-saving apparatus.

This training is supplemented by exercises aboard ship during
regularly held boat drills.

Llfeboauman s certificates are issued by the Ministry of
Transport to experienced ratings who pass an examination
conducted by surveyors., This examination requires practical
demonstration of knowledge of the preparation, swinging out
and lowering of boats, and getting boats away from the ship;
candidates must also show ability to take charge of the launch-
ing operation; to pull oars, steer and act as coxswain; to
know the details and use of lifeboat equipment; and to follow
orders used in boat handling.

Experienced seamen ratings who are candidates for certifi-
cates of competency as able seaman or efficient deck hand,
apart from being required to be holders of a lifeboatman's
certificate, must pass examinations which include practical
knowledge of the use, care and maintenance of life-saving .
appliances. Candidates are required when possible to give
practical demonstrations of their ability to launch lifeboats,
manage boats under unfavourable sea conditions and land boats
on beaches. They must also be familiar with the equipment
carried in lifeboats and the starting and operating of engines
in a powered lifeboat.

Deck officers are examined in life-saving appliances when
taking examinations for certificates of competency for all
grades and categories of merchant navy officers. For example,
the examination syllabus for second mate {foreign-going)
requires knowledge of the functions of all parts of a lifeboat;
types of lifeboat construction and capacities of boats; and
care and maintenance of lifeboat equipment, lifebuoys, life-
jackets, line-throwing appliances, fire appliances and llght
and sound signals,



United States of America

Training in life-saving appliances is given cadets at
the six maritime academies in both the pre-sea and post-sea
training programmes. This instruction includes understanding
of the design, function and maintenance of lifeboats, boat
equipment, line-throwing appliances, signal rockets, lifebelts
etc. and skill in the use of such gear. Practical instruction
is always provided. Boat handling courses include individual
exercises in the handling of lifeboats under oars and sail
so that cadets are skilled in the use of this equipment under
emergency conditions. Deck cadets generally receive more
comprehensive instruction in boat handling than engineer
cadets, qualifying them for supervision and execution of
emergency drills and actual rescues. Coast Guard endorsements
as qualified lifeboatmen are issued to each cadet completing
pre-~sea basic boat-handling courses,

Seamen's unions also operate schools which offer instruc-
tion in life-saving appliances on a voluntary basis. The
Sailor's Union of the Pacific has a school in San Francisco,
California, and the Seamen's International Union in Brooklyn,
New York, and on the Gulf Coast. Seamen receive instruction
in the use and maintenance of the various life-saving appliances.
The boat-handling section of the training programme includes
both classroom work and actual practice in handling lifeboats
and qualifies graduates for the Coast Guard Lifeboatman
endorsement. Training is provided to both prospective
and experienced ratings.

At least three public high schools in the United States
provide regular maritime vocational training in all three
shipboard departments. Curricula  of these schools include
training in the various life-saving appliances as well as
boat-handling techniques. Located in major ports where class-
room studies can be supplemented by field trips and practical
experience, three of these schools are: Food and Maritime
Trades High School (S.S. John W. Brown) New York; Delgado
Trades and Technical Institute, New Orleans; and Gulf Area
Vocational Technical School, Mcrgan City, Louisiana.

Coast Guard regulations require fire and boat drills
to be conducted aboard U.S. merchant vessels at sea at least
once per week. Practical training is thereby imparted to all
crew members who, under the supervision of officers, man
emergency stations, wear lifejackets, handle fire hoses under
water pressure, operate lifeboat davits and swing boats out.

The lMasters, Mates and Pilots' Association and the Marine
Engineers® Beneficial Association both operate schools for -
their respective members providing professional courses
intended as refresher training in preparation for examination
for a higher grade of license. Since knowledge of shipboard
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safety, life-saving apparatus use, and fire fighting techniques
are required by the U.S. Coast Guard, officer students are
provided with appropriate courses in these subjects.

Viet-Nam

The two years of pre-sea training at the Merchant Marine
School include theoretical and practical instruction in life-
boat and liferaft launching, handling, fitting-out and
maintenance. Students receive practice in handling boats
under oar, sail and motor as well as the use of lifejackets,
emergency signal gear and other emergency equipment. This
training is continued during the five years at sea when
apprentice officers are in responsible positions during regu-.
larly held emergency drills., Upon the completion of sea
service, the proper use and maintenance of life-saving apparatus
is included in the three months of refresher studies preparing
students for the examination for the certificate of competency.

No lifeboatman's certificate or other type of qualifying
endorsement for life-saving apparatus is provided.
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3. Devices for the Prevention, Detection
and Extinction of Fire

Argentina

Deck and engineer cadets of the National School of Navi-
gation receive theoretical ‘and practical instruction in fire-
fighting and the use of fire-extinguishing equipment during
the latter part of the four-year training programme.

Training facilities at the Argentine Navy's Fire and
Damage Control Training Centre are utilised for the 30 hours
of practical exercises in fire-fighting and for part of the
60 hours of theoretical instruction which are given to cadets.

Theoretical instruction includes the following subjects:

(a) The theory of fire, types of fire, and spontaneous com-
bustion.

(b) Theory of the use of foam, darbon dioxide, steam and water
as ‘extinguishing .agents.

(¢c) Practical use and maintenance of the various types of
portable and non-portable fire-extinguishers, fixed
fire-extinguishing systems, portable pumps, hoses and
nozzles, smoke helmets and safety lamps.

(d) PFire-detection systems, automatic sprinklers and automatic
carbon dioxide extinguishing systems.

(e) Systems of ventilation and communication in fire-fighting.

The practical training consists of demonstrations and
participation in the use of various types of fire-extinguishers
and fire-extinguishing equipment. This includes exercises
in extinguishing burning fuel oil, and other:types of . ..
shipboard fires under realistic conditions. Cadets are exer-
cised in the handling of fire-hoses, nozzles and related hose
fittings, portable fire-pumps, smoke helmets, and other fire-
fighting equipment.

In conjunction with the fire-fighting training, cadets
receive both theoretical and practical instruction in shipboard
damage control. Among the topics covered, and in which cadets
perform practical exercises, are:

(a) Methods of shoring bulkheads and decks, and plugging
leaks in hull and piping.

(b) Isolating and draining flooded compartments.
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(c) Welding and cutting steel plate in connection with damage
control operations. :

(d) Organisation of -damage control parties aboard ship.

Instruction is also given in various aspects of radiological
biological and chemical defense. Deck cadets are given compre-
hensive 1nstruct10n in ship stability as related to damage
control. :

With the exception of practical experience and instruction
given by officers on board ship in the use of fire-fighting
equipment, there exist in Argentina no training schemes for
seamen ratings in fire-~-fighting.

The examination syllabi for all .grades of deck and engineer
officer certificates of competency include questions on fire-
fighting techniques.

Australia

The maritime authorities have not established any co-ordi-
nated training programme for seafarers in fire-fighting tech-
niques or in use of the various fire-extinguisning systems
and equipment found aboard ship.

Nautical schools preparing students for deck officer
certificates of competency examinations provide fire- ~-fighting
instruction since knowledge of thls subject is required for
these examinations.

The training of ratings in the use of fire-fighting equip-
ment is reached by practical exercises at regular intervals
at sea by the personnel allocated to operate them in emergencies.
These exercises are a statutory requirement and are reccrded in
the ship's log.

Proper maintenance of all fire-fighting equipment is
ensured by compulsory annual survey and by legislation requiring
regular inspections and tests. '

Belgium

For officer candidates attending the Ostend and Antwerp
navigation schools theoretical and practical instruction in the
handling of fire-fighting systems and equipment is given during
eacnh of the three years of training.

During the pre-sea year, this instruction is given in part:
at a naval training centre and in part aboard the merchant
training vessels to which cadets are attached. Theoretical
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instruction in the operation, use and maintenance of fire- -
fighting equipment is supplemented by laboratory demonstrations
and student participation in realistic shlpboard fire situations.
Students are trained to take action.in accordance with the kind
of situations which might occur at sea. All exercises, in-
cluding the weekly fire drills held aboard ship, are followed

up with explanations and comments. For the following two

years at the nautical schools, officer candidates are given
fire—fighting instruction in further detail, within the frame-
work of such courses as ship construction, chemlstry, englneerlng
practice, etc.

The examination syllabi for certificates of competency as
deck or engineer officer and fishing-boat skipper include
guestions on fire-detecticn, fire- -prevention, and the theory,
practical use and nmaintenance of the wvarious marlne fire-
extinguishing equipment and systems.

Future ratings engaged in the one-year training programmes
of the two nautical schools are instructed in practical fire-
fighting. Classrcom lessons and demonstrations in the theory
of fire, types of fire-detection and extinguishing equipment.
found aboard ship, and the proper use and maintenance of this
equipment, are combined with practical exercise aboard school
training vessels and with fire-fighting training facilities
established at the schools.

The two--week special course for the training of able--bodied
seamen candidates also includes instruction in fire-fighting.
Final examinations for this course require that examinees be
familiar with fire-fighting techniques and equipment,

The regularly scheduled fire-drills held aboard all Belgian
merchant ships maintain the proficiency of officers and crew
members to cope with fire emergencies.

Burma

The two-year pre-sea officer training progremme includes
theoretical and practical training in fire-fighting as well as
instruction in the use and maintenance of the various pieces
of modern fire-fighting and fire-detection equipment.

Canada

The examinations for certlflcates of competency as master,
mate or engineer officer require that candidates have a know-
ledge of the prevention and extinction of fire aboard ship.
This includes the construction, use and maintenance of the
various fire--detection and extinguishing systems and equipment,
with emphasis on the dangers of spontaneous combustion and
methods of extinguishing fuel oil fires. No separate courses
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of study in fire-fighting are offered by regular nautical
schools, but this subject is dealt with in other courses.

Por formal practical training of seafarers in fire-fighting
techniques, use is made of the fire-fighting training facili-
ties of the Royal Canadian Navy.

China

A total of 60 hours of instruction is given in fire-
fighting equipment at the Taiwan Maritime College. Eight hours
of course work are devoted to the use of oxygen breathing
apparatus and gas masks in fighting fires; to tests conducted
on these masks and their maintenance. ™yelve hours of
instruction is divided between studies of the steam, carbon
dioxide and inert gas. smotheriing systems the carnon dioxide
hose and reel 1nstallatlon, the theory "of the effect of
fires on smothering systems, and safety precautions in using
these systems. Six hours of instruction are devoted to the
automatic sprinkler system; dits operation and maintenance,
and six hours of instruction are given in the fire-detection
and alarm systems, the efficiency of these systems, correct
operational procedures and necessary maintenance. A total of
16 hours of instruction are given on the subject of fire-
extinguishers. Topics covered include: installation and
maintenance of a ship's fire-main, use of the various types of
foam~-generating systems and appliances for fighting cil fires,
operation and maintenance of portable and garbon dicxide
extiripgulishers and the use of portable gasoline driven five-
purps in fire-fighting. The 12 hours of instruction devoted
to fire-hoses and other fittings covers the regulations con-
cerning the number and type of fire-hoses required to be
carried aboard ship, the proper handling, tests and otowage'
of fire-hoses, the various types of hose couplings and the
International Shore Connection.

Also included is instruction in the proper use of the
all-purpose nozzle and in particular its use to generate high
and low velocity water spray to fight certain types of fires.

A special course of 54 hours entitled iTanker Practice®
is included in advanced seamaqshlp studies. The special
safety problems involved in such tanker operations as loading
and discharging, ballasting, and tank cleaning are studied,
and six hours are devoted to the fire explosion and gas hazards
of tankers.

Colombia

The training programme of the Naval School of Cadets
training programme includes courses in the theory and practical
use of shioboard fire-extinguishers, fire-extinguishing systems
and related fire-fighting equipment. Included in this train-
ing are the following subjects: types, operation and upkeep
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of portable and fixed fire-extinguishers; types of fire-hydrants,
hoses and nozzles and their proper use and maintenance;

principles of operation of fire detection and alarm systems as
well as shipboard maintenance required; steam and carbon

dioxide smothering systems and methods of use; description,
operation and maintenance of smoke breathing apparatus and

related equipment. Comprehensive practical training in the
use of fire-fighting equipment is included in the training
received during the year aboard ship. No special certificates

are issued after the successful completion of this training.

With the exception of a course covering the special safety
precautions necessary on tanker vessels, the training centre
does not provlde fire-fighting instruction for ratings or petty
officers in addition to the practical training these personnel
. receive aboard ship.

Czechoslovakia

Monthly fire-fighting drills are held aboard all merchant
vessels, during which all crew members are instructed in the
“use of the various fire-extinguishing equipment and systens,
and fire--fighting apparatus as well as theoretical considera-
tions in extlngulshlng particular categories of cargo flres
and fires in other ships' spaces.

Candidates for certificates of competency as deck or
engineer officers, and able-bodied seamen are examined in the
use of fire-fighting equipment and related equipment by the
competent marine authority; proficiency is required in the
use of the latest types of fire and safety equipment.

Denmark

The three government pre-sea navigation schools give
practical training in the techniques of fighting fires aboard
ship with the various types of fire-fighting extinguishers and
appliances.

A four-day course in fire-fighting theory and the use of
fire-fighting apparatus is required for all candidates for an
original mate's certificate of competency.

Experienced mates and masters are enrolled in short fire-
fighting courses arranged by the Danish Shipowners' Association.
These courses include instruction in the theory of fire, use
and maintenance of the various fire-extinguishing systems and
equipment, and participation in extinguishing of simulated,
realistic shipboard fires. Emphasis is placed on the tech-
niques of using smoke helmets. Also included in this course
-is instruction in radiological defence, in particular the
effects of atomic explosions, uperscnnel safety. and decontamina-
tion measures necessary.
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Course graduates have their discharge books endorsed as
- having completed training in fire-fighting and the use of smoke
helmets.,

Finland

Preparatory classes for master's certificate examinations
at the Pinnish navigation schools include an analysis of the
provisions of the Convention on the Safety of Life at Sea
relating to fire-safety and discussions of fire-fighting princi-
ples. Training in practical fire-fighting is given at basic
vocational training establishments for seamen. No other type
of formal specialised fire-safety courses is offered at any
training institution.

Regularly scheduled fire and emergency exercises held
aboard Finnish merchant vessels serve to educate sesmen through
appropriate instruction given by experienced ships' officers.
Fire-safety education of seafarers is also assisted by pertinent
literature deposited aboard ship by shipowners' organisations.

Inasmuch as the curricula- of the navigation schools are
presently being revised, their expected early implementation
will considerably improve the fire education of seafarers as
well as the training in aids to navigation and life-saving
apparatus.

France

The maritime authorities give priority to fire-fighting
training for seafarers, and courses of instruction are particu-
larly comprehensive in this subject.

Deck and engineer officer candidates, and experienced
-engineer and deck officers preparing for a higher grade of
certificate, receive this training as part of the regular
curricula of the nautical schools. ~

Part of the four-and-a-half to nine-months pre-sea and
post-sea programmes of the seaman apprenticeship schools is
devoted to practical instruction in the theory of fire, types
of fires, and the use of various types of extinguishers and
other fire-fighting equipment. Refresher training in fire-
fighting techniques is continued on board ship during the
regularly held fire exercises.

Special two to four-week fire-fighting courses are given
by raval establishments and municipal fire brigades for both
officers and seaman ratings; training in these courses is
primarily practical. Introductory explanations and demonstra-
tions of fire-fighting theory and fire-fighting equipment are
followed up by the trainees' participation in combating
simulated shipboard type fires.
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A special certificate -in fire-fighting is awarded each
graduate on completion of these courses;, and it is these officers
and seamen who comprise the fire-safety squads required to be
organised on board French passenger and cargo ships.

An example of the main subject matter covered in detail
in a typical fire course included in the programme of studies
for a higher grade of deck or engineer officer certificate of
competency is shown below. These fire courses for all officers
are particularly comprehensive, ‘ :

{a) Ship counstruction features for fire-safety, and importance
of fire security.

¢(b) PFire prevention, fire detection and alarm systems, and
fire watches.

6c) Theory of fire and fire-extinction.

" (d) Types of extinguishing agents, characteristics and type
of action.

be) Classes of fires and use of appropriate extinguisher.

(f) Types of fire-extinguishing equipment and systems found
on board ship, and techniques of use.

{z) TFire-fighting respiratory apparatus and methods of use.

{h) Maintenahce and testing of fire-extinguishers, fire-
extinguishing systems, and other fire-fighting apparatus.

Ghana

The deck and engineer cadets engaged in the two years of
pre-sea instruction at the Nautical College are required to -
complete a comnprehensive programme of instruction in both the
theoretical and practical aspects of fire~fighting. Classroom
studies of fire-detection and alarm systems and use cf the
various types of fire-extinguishers, hoses and nozzles, steanm
and carbon dioxide smothering systems and smoke breathing
apparatus are ccmplemented by practical fire-fighting training
with a shore fire brigade, Further ftraining is received in
the use of fire equipment during the remaining four years at
sea, upon the completion of which deck and engineer officer
candidates are examined in this subject matter in accordance
with standards laid down by the United Kingdom Ministry of
Transport in order to qualify for their certificates of compe-
tency. : S

The syllabusAfOrmthélshipboard trainihg of ratings as
able-bodied seamen ensures the.acquisition by ratings of a
broad knowledge of the proper use of the various fire-fighting
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systems and fire~fighting apparatus in méeting emérgencies
aboard ship. Other ratings aboard ship receive instruction
in fire-fighting techniques during the regularly scheduled
fire and beoat drills for all hands. All candidates for the
certificate of able-bodied seamen are expected to understand
basic fire-fighting principles and be able to use the various
types of 'fire-extinguishing and related equipment. -

Haiti

Instruction in practical marine fire-fighting is given to
all seamen recruits during their 12 months of basic instruction
at the Haitian Coas? Guard Training Centre. - Continued training
aboard ship in fire-fighting techniques and in the use of the
various types of fire-fighting equipment serves to keoep both
officers and crew efficient in handling fire emergencies.

India

The pre-sea- tralnlng ‘for deck officer candidates provided
by the training vessel *"Dufferin® includes theoretical instruc-
tion in the overatlon, use and maintenance of fire-fighting
appliances and systems. Practical demonstrations in the
handllng and use of smoke helmets and various fire-extinguishers
is provided and students handle this eguipment during regularly
held fire-fighting drills. In addition, field trips are made
to sea-going ships in port for study of fire- flghtlng appllances
and systems. ,

The seamanship instruction at the Nautical and Engineering
College includes one hour per week of instruction in the
practical use and maintenance of fire-fighting equipment, know-
ledge which is required for obtalnlng all grades of certificates
of competency.

In order to ensure that life-saving appliances and fire-
fighting equipment is maintained in good order and that crews
of ‘Indian vessels are efficient in the use of this equipment
and properly conduct their duties at emergency stations,
surveyors of the Mercantile Marine Department attend emergency
drills conducted aboard ships in port. This is done prior
to each voyage for foreign-going passenger ships, once a month
for coastal passenger shlps, and every three months for all
cargo shlps. _

Ireland

.Courses dealing W1th the theoretlcal aspects of fire-pre-
ventlon, fire-detection and “fire- flghtlng are provided for -all
students of the Irish Nautical College in training for original
or upgraded certificates of competency as masters and mates.
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These courses prepare students for an examination in
Piwse “safety. whichi.is: reou1rbd1for the varieus .certifiicates o
competency.. .

Israel

The Ministry of Transport maintains a special fire-fighting
and damage-control training section. All candidates for thi.d
and second mates' certificates and all candidates in training
for the third engineer's certificate at the Maritime Training
Centre are required to take a one-and-a-half day course at
this section. The curriculum includes theoretical aspects
of fires, fire-fighting, damage-control, and use of fire-fighting
equipment; regulations regarding fire- flghtlng, equlpment, ‘and
practical fire- extlngulshlng and damage -control exercises.

Candidates for all grades of mate's and master's certifi-
cate are examined orally in the theory of fire-fighting equip-
ment, its use and maintenance. Master certificate candidates
are comprehensively examined in fire-prevention, spontaneous
combustion, knowledge of fire-fighting equipment and the Iimi-
tations and dangers of each, the extinguishing of oil fires
and the specifications of flre pumps. :

: Practical training in the use and maintenance of fire-
fighting gear is given to personnel aboard operating merchant
vessels during recuired iand regularly held fire, boat ahd
damage control drillsa o :

Italy
Training in the use of fire-fighting appliances is
acquired by seafarers during their sea service. No certificate

is issued. It is considered that the knowledge acquired by
seafarers in this way is adequate and sufficient,; and that

there is therefore no need to institute special training courses
or refresher courses concerning these appliances.

Japan

The curricula+s of all pre-sea and post-sea maritime
training institutions for merchant marine officers and ratings
include comprehensive theoretical and practical instruction
in the techniques of fire prevention, detection and extinction
aboard ship. Students are trained in the use of the wvarious
types of fire-extinguishers and extinguishing systems installed
aboard ship as well as related fire-~fighting equipment.
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No special fire-fighting training is provided for special
categories of vessels, AlYl maritime safety training is con-
stantly under review by the Marine Technical Council of the
Ministry of Transportation in order to maintain training at
the highest standards.

Malagasy Republic

Officer candidates and apprentice seamen in training at
the National lerchant Marine School receive 42 hours of
instruction in fire-fighting and the use of fire~fighting
equipment over a period of 28 weeks. The programme includes
theoretical studies and practical exercises and covers the
following topics:

(a)b'Use of oxygen and fresh air breathing apparatus. Use
of Schseffer respiratory equipment.

(b) Operation and use of steam'and carbon dioxide smothering
systvens for holds and engine rooms. Operation of Grinell
and other types of automatic extinguishing systems.

(c) Descriptioh'of fire-detection systems.

(d) Handling of foam, dry powder, carbon dioxide, and carbon
tetrachloride fire-extinguishers., Recharging of foam
and dry powder extinguishers.

(e) Handling and stowage of fire hoses and use of various
types of nozzles and hose equipment. Stowage of fire-
fighting equipment.

Mexico

No specific information is available as to the training
of Mexican seafarers in fire-fighting but it may be assumed
that deck and engineer officer candidates are instructed in
this subject at some stage of the fire-year curricula of the
Vera Cruz,; lMazatlan and Tampico nautical schools.

No pre-sea training in fire-fighting is available for
seamen in liexico; these seafarers are exercised and instructed
in fire-fighting under the supervision of experienced officers
during fire-drills customarily held on board merchant ships.

Morocco

The nre--sea training received by Moroccan officer candidates
in Prench nautical schools includes instruction in practical
fire-fighting. This instruction covers the principles of
operation, practical use and maintenance of the various marine
fire-extinguishers, and fire-extinguishing systems and equipment.
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Practical exercises in the use of fire-fighting equipment

are further provided during the apprenticeship periods at ‘sea.

Officers’ certificate of competency examinations require
knowledge of fire-fighting techniques and equipment.

Netherlands

Instruction in fire-fighting and related equipment forms
part of the two-year pre-sea curriculum of the nautical schools
for deck and engineer officer candidates. Practical training
in the use of this equipment is continued during the year at
sea through the regularly held fire-fighting exercises.

Knowledge of causes, detection and prevention of fires
and the handling and maintenance of the various components and
systems of fire-fighting equipment is required for a certifi-
cate of competency as an engineer or deck officer. In each
of the three successive stages of upgrading of their certifi-
cates of competency, deck and engineer officers are examined
in fire-fighting knowledge along with the professional subject
matter of the higher grade certificate. In this manner
officer personnel undergo refresher studies of fire-fighting
which enhance their knowledge of up-to-date fire-fighting
techniques. :

A council of shipowners, in co-operation with local fire
brigades, provides courses in fire-fighting techniques for
various categories of seafaring personnel. The teachers
are fire--brigade experts.

New Zealand

A four-day fire-fighting course is offered every three
months to all classes of seafaring personnel and harbour craft
officers in a joint programme of the Marine Department and
the Royal New Zealand Navy. Among the topics covered in this
comprehensive programme are:

(a) Theoretical aspects: conditions causing fires, types
of fires common aboard ship and techniques of extinction.

(B) PFire precautions and causes of fires aboard ship.

(8) Damage control as related to fires and prevention of
spread of fires; effect of flooding on stability.

(4) Methods and apparatus for fighting shipboard fires.
Different types of extinguishers for individual fires,
spray Jjet and wall nozzles; handling hoses with foam
connections; fire mains and hydrants, watertight and
fire doors; smothering gas, sprinkler, detection and
alarm systems in ships.
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(e) Maintenance of fire-fighting equipment, care of hoses,
recharging extinguishers.

(#)  Action to take in smoke, fitting and use of breathing
apparatus and smoke helmets; dangers in using breathing
apparatus; methods of communication.

(g) Training of crews in fire-fighting; organisation of fire
teams; liaison between ship officers and shore fire
brigades in cases of fires in port.

(h) Nuclear explosions and fires and safeguarding of life in
such instances.

Classroom studies of theoretical znd practical aspects
of fire-fighting include use of visual aids, and are supplemen-
ted by practical demonstrations in which students participate.

Norwaz

Students at the navigation and ‘engineering schools receive
both theoretical and practical training in marine fire-fighting
systems, appliances and procedures and are examined in these
subjects. Practicel experience is obtained aboard the schools'
training vessels and through a two-day course at local fire
stations. No special qualifying certificates are issued to
students.

Pakistan

Instructions and training in fire-fighting equipment are
included within the framework of pre-sea training imparted to
officer cadets at the iarine Academy, Chittagong, and of the
general training imparted to ratings at the Seamen Training
Centre in Kareschi.

Since the Marine Acasdemy started operation only in 1962,
the training imparted there 1s sufficiently coumprehensive and
up-to-date. The syllabus- and the training programme will
be kept under constant review in order to bring them into line
with technoiogical progress.

Peru

Officer candidates in training at the Miguel Grau Maritime
School receive theoretical instruction in fire-fighting tech-
nigques and equipient as part of a damage-control course. The
fire safety training covers fire-detection alarms, gas smother-
ing systems, autiomatic sprinklers, fire-extinguishers, and use
of fire hoses and nozzles. This instruction is supplemented
by subsequent practical training aboard ship.
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Part of the general safety programme of the International
Petroleum Company consists of weekly fire~fighting drills
held aboard all vessels at sea, during which officers and
ratings are exercised in- the use of fire-fighting equipment.
During each drill short lectures are given to officers and
ratings in the use and maintenance of the following fire-
fighting equipment: respirators, resuscitators, remote control
carbon dioxide systems, steam smothering systems, portable fire-
extinguishers and fire hoses and nozzles. Fire safety litera-
ture distributed and posted aboard ship by the safety denart-
ments of the shipping comoany serves to 1nst”uct crew members
further in this subject.

Philippines

Advanced practical seamanship instruction of the Philippine
Merchant Marine Academy includes studies of theoretical and
practical fire fighting aboard ship and covers the wverious
types of shipboard fire-extinguishing systems, fire-extinguishers
hoses and nczzles, fire detection and alasrm systems and related
fire-fighting egquipment such as smoke helmets.

-During their year of apprenticeship aboard Philippine
merchant vessels and the two-month summer cruises aboard
Philippine naval vessels, the cadets of the Academy are further
instructed in sractical fire-fighting techniques.

Rumania

Training programmes of the National Marine College leading
to original, or to upgraded cfficers' certificates of competency
include training in fire-fighting techniques and the use and
maintenance of marine fire-fighting systems and equipment. -

Ali certificate of competency examinations dealiwith
practical fire~fighting subjects.

Ratings are trained in fire-fighting through practical
experience end regular exercises held aboard ship.

Spain

Maritime training schools and facilities which train
foreign-going deck and engineer officers, coastal vessel masters
and mates, fishing-bcat skippers and ratings, include in their
curricula some instruction in practical shipboard fire safety.
This instruction is provided as part of the training and know-
ledge required for the various certificates of competency and
for providing competency in fire-fighting among ships' crew
members.
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In the near future, in order to broaden the scope of this
training, the Ministry of Commerce plans to establish fire-
fighting and safety training centres at all nautical and
fisheries schools. Moreover, it is planned to offer courses
for which special certificates of competency will be issued. -

Swedep

The various nautical school training programmes for deck
and engineer officer candidates, fishing-boat skippers, and
experienced deck and engineer officers preparing for a higher
grade certificate include theoretical and practical instruction
in fire-fighting. o

Classroom studies in such subjects as the chemistry of
fire and techniques of fire extinction make use of visual
training aids and demonstrations. Schools are provided with
all the modern fire-fighting appliances commonly found on board
ship, including smoke breathing apparatus. Students participate
in demonstrations, and are exercised in the proper use, care
and maintenance of these various pieces of equipment. This
training prepares candidates for those parts of the examina-
tions for certificates of competency which concern shipboard
fire-fighting theory and practice.

In addition to the formal training provided for officers
at the nautical schools, special four-day fire-fighting
courses for active merchant navy officers are organised under
the auspices of a Maritime Fire Prevention Committee. Con-
sisting of two days each of theoretical lectures and practical
exercises in the use of appliances, these courses have been
specially designed for merchant marine officers. Included in
the training are analyses of experience gained from fires which
have occurred at sea, the commonest causes of fires on board,
and national and international legislation concerning fire
prevention at sea. Demonstration fires enable participants
in the course to gain practical experience in the use of
smoke breathing apparatus, fire-extinguishing equipment and
extinguishing agents.

Instruction in the theory of fire, and practical use and
maintenance of the various fire-fighting equipment and systems
found aboard ship is also given to ratings during their 20-week
pre-sea training at the seamen's schools, On board ship,
additional knowledge and experience is gained during the
regularly held fire and emergency drills.

In order to discharge their responsibility of ensuring that
fire-fighting equipment supplied to ships and the training
"provided for seafarers meets the most advanced standards, the
Maritime Fire Prevention Committee and administrations of
nautical schools take account of new technical developments
and of experience gained in fire-fighting by the maritime
industry.
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Thailand

Fire-extinguishing equipment fitted aboard merchant ships
consists solely of fire-main systems using water hoses and
nozzles, and portable and non-portable fire extinguishers.

All crew members are regularly exercised in the practical use
of this equipment through the fire and emergency drills which
are required to be held on board at least once a month,

Turkey

Deck and engineer officers and all other crew members of
passenger liners are required to complete a practieal training
course in the proper use and maintenance of fire-fighting
equipment which is provided by a fire-fighting school ashore.

Al]l crew members of passenger vessels are maintained in
a state of fire-fighting training through attendance at fire-
fighting exercises which are required to be held aboard ship
at least once each week. During these exercises crew members
are instructed in, and participate in the use of, the various
types of modern fire detection, alarm and extinguishing
systems and equipment which are fitted in these vessels.

United Kingdom

Fire-fighting training for merchant navy personnel is
available at about nine different courses throughout the
United Kingdom. Sponsored by city fire brigades, the Royal
Navy, shipowners and other shipping interests, these courses
for officers, apprentices, cadets and ratings of the merchant
and fishing fleets are from one to three days' duration.

Most of the courses are held either weekly or monthly at city
fire brigades. Instruction includes theoretical aspects of
shipboard fire-prevention and fire-fighting, instruction and
demonstrations in the use and maintenance of the various types
of fire-extinguishers and fire-fighting equipment, and partici-
pation by students in realistic fire-extinguishing exercises
using smoke masks and other equipment. One major refinery

in the United Kingdom runs a special two-day fire-fighting
course for tanker personnel each month. Some shipowners give
their engineers a three-day fire-fighting course with the
Royal Navy. :

Practical fire-~fighting instruction is included in all
pre-sea training courses for ratings, cadets and apprentices.
The able seaman's examination requires basic knowledge of
fire precautions and practical fire-fighting. Regularly
scheduled fire and emergency drills held aboard British merchant
ships exercise all crew members in the use of fire-fighting
equipment in effectively combating fires.
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Practical fire-fighting and proper use and maintenance
of fire-fighting equipment and systems are included in all
examinations for certificates of competency of all grades of
merchant navy officers. The majority of engineering officers’
courses include one or two days' training with the civil fire
departments, at which time lectures and demonstrations in the
use of fire equipment and the prevention and detection of
fires aboard ship are given.  Knowledge of the maintenance
and use of fire-fighting equipment is tested on each occasion
on which an officer sits for~an engineerinﬁ certificate.

The subject of fire- flghtlng is constantly under review
by shipping authorities. - "The reasons for any fire casualty
are always ca*efully 1nvest1gated and if necessary’ regulatlons
are amended or in less ‘serious cases information and warnings
are passed on to shipovmers-and ships' officers through Notices
issued by the Ministry of Transport. - Training schemes are
revised in order to keep them up-to- date. :

United States of America

The curricula - of the six merchant marine academies

- -include theoretical and practical instruction in fire-fighting

prior to assignment of cadets to merchant vessels or training
vessels. Consisting of about 40 hours' instruction, these
courses are intended to provide an understanding of the de51gn
and function of fire and related emergency gear and skill in
use of such equipment. = Cadets study the construction, main-
tenance and use of wvarious fire- extlngulshlng equipnent,
including steam, water and carbon dioxide systems aboard
ship. Instruction is provided in fire detection equipment,
alarm systems and the use of various types of breathing ‘
apparatus. This pre-sea training is intended to prepare
cadets to partlclpate in routine drills and emergency opera-.
tions, to assist in the maintenance of fire equipment, and

to make effective use of opportunities to observe and gain
additional experience in fire-fighting ‘wWhen attached to a
vessel,

- To develop further confidence in the ability to success-
fully combat fires at sea, during the final year of their
three or four-year training programme, cadets receive instruc-
tion in shipboard fire-fighting techniques at a naval fire-
fighting school. Here all shipboerd fire-fighting equipment
is demonstrated and cadets participate in extinguishing large
oil fires in confined shipboard spaces, using breathing
apparatus in smokefilled compartments. For &ll seamen of
the merchant marine the U.S. Navy Fire Fighting Schools at
Bayonne, New Jersey and San Francisco, California, offer a
two-day course in theoretical and practical fire-fighting.
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Teams of students in proper fire-fighting attire extinguish
very realistic shipboard type fires using a variety of fire-
extinguishing and breathing equipment. A qualifying certifi-
cate is provided %o all graduates of the course.

Apart from professional subjects, U.S. Coast Guard
license examinations for deck and engineer officers include
a section on shipboard fire-fighting, general safety pre-
cautions, and emergency procedures. Examinees not having
the benefit of cadet or other formal maritime training, or
desiring refresher studies, frequently enroll in various
license preparatory schools in major U.S. ports for several
weeks prior to their sitting for the examination. - Operated
by licensed officers' unions or private interests,; these
preparatory schools provide experienced officers or cfficer
candidates with courses in fire-fighting techniques, use and
maintenance of fire-fighting gear, and proper methods of
dealing with other shipboard emergency situations.

Viet—-Nam

A special fire-fighting course included in the second
year of the two-year pre-sea training programme at the Merchant
Marine School instructs student officers in the theory of
fire-fighting and in the use of the wvarious types of fire-
extinguishing systems and appliances. Fifteen hours of
theoretical study are devoted to causes and prevention of fire,
detection of fire and alarm methods, and fire-fighting tech-
nigques, including maintenance of equipment. In co-operation
with municipal fire authorities ten hours of realistic fire-
fighting exercises are included in the course. In these
exercises students encounter various types of fires and use
appropriate extinguishing apparatus in addition to smoke
helmets and other fire-fighting apparatus.

Practical training of student officers in fire.--fighting
is continued during the five years at sea by means of the
fire exercises regullarly held on board.

Candidates for certificates of competency as deck officer
are examined in practical knowledge of fire-prevention and
fire-fighting. '
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CHAPTER TIT

GENEFAL PRINCIPLES AND METHODS
OF MARITIME SAFETY TRAINING

A. SUMMARY

From the information set out in the previous chapter it is
now possible to form a reasonably clear picture of the efforts
being made throughout the world with a view to ensuring that
seafarers responsible for the safety of merchant ships possess the
competence and ability to operate and maintain in good order
the various equipment and devices which are fitted on modern
ships to protect life and limb under emergency conditions.
Although the scope, contents and duration of the various training
schemes may vary from country to country it is clear that
basically the principles and also the training methods which
govern maritime safety training are based on 0ld established
maritime practices and are essentially the same in all countries.
The difference lies rather in the character of the training
given, whether thorough and comprehensive or cursory and narrow,
whe ther up-to-date or outmoded, and in the measure in which
sustained and co-ordinated efforts are made in each country to
provide training to all levels of the seafaring population.

Organisation

Basic or initial maritime safety training is as a general
rule given within the framework of training that prepares officers
and ratings for certificates of competency. In many countries
it is a formal condition for obtaining a certificate of competency
that the candidate should have successfully undergone training in
certain navigational aids and life-saving devices, and the
general maritime training institutions also have the responsibility
for imparting safety training.

A few countries including Congo, Haiti, Morocco and
Switzerland, utilise the training facilities of other countries,
while Thailand relies entirely on practical on—tne JOb training
on board operating merchant vessels.

Where formal training schemes have been introduced, these
are often characterised by the variety of the types of schools
and establishments providing the training.l In some countries

1 See for example: #Vocational Training for the British
Merchant Navy® by I.A. Gunn, in International Labour Review,
Vol, LXXIX, No., 2, February 1964, pp. 166 et seq.
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the industry itself has taken the lead; 1in other countries
most maritime training is entirely provided by the government
or by government-sponsored organisations. Also manufacturers
of various kinds of navigational equipment contribute to the
training effort by providing instruction in the use of their
equipment., In all countries, however, the government has a
hand in drawing up the requirements for obtaining the various
certificates of competency and retains the exclusive authority
for the issuing of these.

Examinations are conducted by government officials or under
the supervision of governuental authorities who are also charged
with the responsibility of ensuring that the organisation and
operation of the training schemes are in conformity with the
laws and regulations governing maritime vocational training.

Often, as is commonly known, advisory training boards or
committees have been established by the government to provide
expert advice and assistance in 211 matters pertaining to the
training of seafarers. These bodies, which in addition to govern-
ment officials are generally made up of representatives of owners
and seafarers and individual training experts, co-ordinate
the various training programmes by maintaining contact between
the individusl training institutions, and adjust the training
efforts to the industry's over-all requirements for the different
categories of skilled manpower. In many countries, these bodies
assist in setting up practical training programmes, disseminate
information about existing training programmes, and propose
measures designed to attract suiteble recruits tc the maritime
industry; they also establish training syllabi and examination
requirements, review training programmes to ensure that they
are constantly related and in tune with technical progress, and
study arrangements for the placement of the candidates having
received training in the various institutions.

Duration and Contents of Training in Aids to Navigation-

l. Radar

Practically all the countries which replied to the question-
naire indicated that they provide both theoretical instruction
and practical training in radar for deck officers; a few, such
as Colombia, also include fundamental knowledge of radar in the
basic instruction given to ratings. Some countries did not
specifically cite radar instruction, but indicated that training
given to deck officers covered all aids to navigation. Other
countries, including the Philippines, Spain and Thailand, stated
that they nave plans for a complete overhaul of their marltlme
training programmes.
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Radar training is usually included in programmes leading
to deck officers' certificates of competency. In addition,
special short-term radar observer courses for the training of
experienced deck officers who may not have received previous
radar training, are given in a number of ccuntries including
Australia, Belgium, Canada, Denmark, Finland, India, Ireland,
Israel, Netherlands, Hew Zealand, Turkey, the United Kingdom
and the United States., WwWith the exception of Finlend and Israel,
these courses lead to the issuing of radar observers' certificates
or similar endorsements attesting to itraining received and
proficiency in radar operation. In France, Korway and the
United Kingdom, for example, radar certificates may also be
issued on the basis of training received in connection with
examinations for advanced levels or categories of certificates
of competency. 1In the United Kingdom, in particular, possession
of a radar observer's certificate is a condition for obtaining
a navigating officer's certificate of competency. :

Short-term courses are also provided in radar simulator
training. In the Netherlands and the United Kingdom, for
example, this training, which is given to masters and senior
navigating officers, is intended to exercise those in direct
charge of vessel manoeuvres in realistic ship-handling situations
as portrayed on the radar screen. The advantaze of the simulator
is the ability to simulate realistically the radar view of a
situation in which action must be taken to avoid a collision,
and to show the effects of the action talken,.

Provision has also been made in a few countries for the
instruction of officers in radar maintenance., Since electronic
equipment may frequently require adjustments and corrections to
function properly, the importance of having on becard personnel
capable of taking the necessary corrective action should not be
underestimated, and it may be asked if more emphasis should not
be put on radar maintenance training in the various countries.

Training by correspondence courses in various aspects of
radar operation and maintenance is available to -seafarers in
certain countries such as the United Kingdom and the United
States. These courses combined with routine operation of equip-
ment on board ship represent a simple, yet effective method, of
training seafarers.

As regards the contents of radar training programmes, most
countries indicate that their radar training courses cover the
theory, operation and practical use of radar, both as a naviga-
tional aid and as an anti-collision device., Detailed descriptions
of the exact contents of radar courses given to deck officers
have been provided by Belgium, France, India, Israel and the
United Kingdom. Several countries forwarded examination syllabi
for deck officers!' certificates of competency, indicating the
scope of knowledge for which radar training prepared candidates.
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An example of the comprehensive coverage of radar operation
and practicalcuse given during the training of-dechk’ officers
leading to certificates of competency is given by the examination v
syllabus for second mate (foreign-going) in Canada. The
syllabus includes training in: :

1. Basic radar principles as follows:

(a) a simple understanding of the principles of range and
bearing measurement by radar; _

(b) an elementary understandlnﬂ of: the electronlc principles
involved in marine radar, :

(¢) a simple understanding of the principles of pulse
transmission and reception, a&nd. the measurement of
short time intervals by means of a cathode ray tube;

(d) an understanding of the display and its controls with
emphasis on the aspects which an observer needs to
understand in order to obtain best results;

(e) an elementary understanding of the methods of aerial
rotation and synchronisationg;

(f) an elementary understanding of the production of the
heading marker, calibration rings, variable range
marker, and the electronic cursor;

(z) an elementary understanding of the propagation of radar
waves and factors within the set itself which affect
performance;

(h) a knowledge of siting precautions and the possibilities
of interference with other devices; and .

(i) a knowledge of the functioning of a radar set as
illustrated by block diagrams.

2. Interpretation of the dlsplay and limitations of radar,
including: '

(a) +the comparisen of radar vision and ordinary vision
and the value of clear weather practice; "

(b) the effect of the earth's curvature and the effect of
- wavelength on maximum range;

(¢) the effect of size,-shape, aspect and composition of
the target on detection range;



(d)

(e)
(f)

(h)

(1)

(a)
(b)
(c)

(a)
(e)

(f)
(g)
4.

(a)
(b)
(c)

(d)
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the factors affecting minimum range and range
discrimination;
the factors affedting bearing discrimination;
the characteristics of echoes likely to be of value;

the causes and dangers of shadow areas, blind arcs
and reduced signal arcs;

the causes, characteristics and dangers of reflections
from the ship's superstructure, false and indirect echoes,
multiple echoes, side lobes and intereference; and

the detection of movement.

Effects of weather on radar perlormance and display,

including:
the effects of wave clutter§
the effects of precipitation of all types;

the effects of fog, mist, smoke and dust or sand in
suspension; '

the detection range and echo characteristics of ice
of all types and the inteliigent use of radar in ice;

the effects of horizontal and vertical temperature
distribution upon radar propagation;

non-standard propagation including propagational ducts; and

the characteristics of second trace returns.

fhe use of radar in position fixing with particular reference
tos

the use of range and bearing and the application
of plotting methods;

the effect of topography on off-shore fixing;
the comparison of range scales with chart scales
and the methods of chart comparison including the use

of radar mosaiques; and

radar aids such as corner reflectors, ramerks and racons,
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5. The use of radar as a collision warning device, including:

(a) a sound understanding of the difference between true
motion and relative motion;

(b) +the recognition of the collision hazard;
(¢) a clear understanding of the necessity for following
a proper plotting procedure when using radar as an

anti-collision device;

(a) the ability to plot and make intelligent use of the
information made available by plotting;

(e) an appreciation of the limitations and inaccuracies
inherent in plotting;

(f) a knowledge of the methods of plotting available
including the use of plotting aids;

(g) a knowledge of the radar plotting terms as publlshed
by the Department /of Transport/; and

(h) an appreciation of the responsibilities of a radar
equipped vessel.

6. The purpose and content®ss of the radar log, including:
(a) the responsibility for keeping a proper log;
(b) its use in checking performance; and

(¢) its use as an aid in recognising distinctive coastal
features recorded therein.

7. Period checks which should be carried out, including:
(2) the routine checking of performance;
(b) the proper use of an echo box or performance monitor;

(c) the use of the heading marker to check synchronization
of scanner and trace; and

(d) the correct centring of the display.
8. Correct procedure for switching on and off,.

9. Correct procedure for adjusting display controls, and
the effects of maladjustment.
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10. Correct use of additional circuits, including:
(a) +the sensitivity/time control (S.T.C.) circuit;

(b) the discrimination circuit or fast time eonstant (#.T.C.)
circuit; and :

(¢) +the expand centre circuit.
11. The true motion type of display, including:

(a) a general understanding of how the true motion display
is achieved; .

(b) an elementary knowleage'of the purpose and action
of the trackmaster unit;

(¢} a knowledge of the effects of maledjustment of
the trackmaster unit;

(d) a knowledge of the effect of tidal stream or current
upon the adjustment of the trackmaster unit;

(e) a knowledge of the effects of off centring:;

(f) a knowledge of the use of the electronic cursor and
the mechanical cursor;

(g) a general understanding of the effects of range scale,
target speed and the tube persistence on the afterglow
tail of a moving target;

(h) a knowledge of the effects of gyro stebilization of
display; and

(i) +the method of assessing the collision hazard including
the aspect, course, speed and closest approach of a
target vessel.

In most countries the contents of the special short-term
radar courses for deck officers is much less comprehensive, and
the approach is essentially non-technical. The period of
training generally varies from ten days to two or three weeks.
An example of the contents of a two-week radar observer's course
for experienced deck officers is given below. The course, which
is currently conducted in the United Kingdom, is intended to
train officers in the use of radar as an aid to navigation.

The emphasis is on navigation and making the best use of the
display. The syllabus is intended to apply equally to any
type of merchant navy radar equipment.
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Part 1

4. PFundamental Principles

Explanation of the principles of radar; how range is
determined by measurement of elapsed time between transmission
and reception of pulses; determination of bearing by directive
transmission and reception; characteristics of the qet
minimum range, range discrimination and bearing dlscrlmlnatlon.
lion-technical description of the radar set with emphasis on a
description of the P.¥.I. type of display and its associated
range and bearing measuring syvstems, the heading marker, etc.
Explanation of the factors concerned with the set which determine
whether or not echoes will be displayed and of factors which
affect the maximum detection ranges of targets.

B. Adjustment of Operational Controls

Functions and effects of operational controls, importance
of proper adjustment and dangers of maladjustuent.

Practical experience in starting and stopping of the
equ1pment and the need for observing the delays which occur
before the equipment becomes fully operational. Adjustment of
operational controls and methods of checking whether or not
controls are properly adjusted (a) controls which affect
detection ranges of targets and (b) controls which affect
accuracy of information. :

C. Interpretation of the display

(a) Shore targets; coastlines, hills, built-up areas, etc.;
effects of topography, composition, height, shape, etc.
Radar conspicuous objects, relating the display to
features shown on the navigational chart;

(b) Ship targets; effects of size, shape, aspect and
composition on echo characteristics and detection ranges,

te) Pactors which affect the detection ranges of targets;
radar horizon, sea-clutter, rain, snow, shadow sectors, etc,

(¢) Pactors which might cause faulty interpretation of
the display; false echoes, multiple echoes, side lobes,etc.

D. Detection of iovement

Movement of target echoes on a radar display:
(a) Stationary target on-display of moving ship;
() Mdvine farget on disblay of stafionary sHips;

} Rt e el L. N e ey s P U N
(c) Moving target oh dizplay of moving sHip.
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Distinction between stabilised and unstabilised displays.
Relationship between visual and radar sightings of targets.
Relative accuracy of visual and radar ranges and bearings.

E. Radar Plotting

The princinles of relative and true plots. Iecognition of
target movement and measurement of aspect, nearest approach and
course and speed of the observed vessel. Exercises in practical
radar plotting, and the measurement of aspect, nearest anproach
and time to nearest approach.

Part 2

This part of the course is of four days' duration and is
followed by a written and practical examination on the fifth day.

A

A. Interpretation of the Display’

A fuller theoretical treatment of the subjects contained in
Part 1 under this heading together with demonstrations on the equip-
ment and practical exercises in interpretation of the display.
Effects of super and sub refraction, sescond and mulitiple trace
returns, ice detection ranges. <Siting of the aerial and its effects
on the display; detection ranges, false echoes, side lobes, shadow
sectors, effects of aerial height. HMethods of eliminating ghost
echoes and methods of avoiding the effects of shadow sectors etc.
Chart comparison units. Aids to interpretation of the display,
corner reflectors, remarks, racons etc. Radar log keeping as an
aid to keeping a check on performance, set characteristics and
characteristics of echoes of targets encountered.

B. Practical Exercises

Measurement of ranges and bearings, relative accuracy etc.,
effects of maladjustment of heading marker, checking accuracy of
heading marker and range markers. Checking accuracy of ranges and
bearings. Checking set performance by use of performance mcnitor.
Effects of operational controls on set performance.

C. Radar Plotting

A fuller treatment of the true and relative plots than was
given in Part 1 of the course. Lffects on plot of alteration of
course by own and or target vessel, effects of alterations of speed
by ovm and, or target vessel. Uetermination of set and drift of
tidal stream by plot of fixed targst. Continuation of plot through
alterations of course and, or speed by own vessel. Effects on the
plot of recurring small alterations of ccurse. Description of the
various aids to plotting.
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D, Ixercises in Practical Radar Plotting

Working of examples of plots containing fixed and moving
targets, with alterations of course and/or speed. Working of
examples containing examples of the effects of tides and
currents.

Use of Plotting devices, R.A.S.-plotter, Locatorgravh,
Deccaplot, etc., Plotting Charts.

2. Radio Direction-finder

All countries with established maritime training facilities
indicated that they provided training in the theory and use of
the radio direction-finder. This training is generally given
in preparatory courses for botn original and up-graded certifi-
cates of competency, and examinations for the latter certificates
usually require knowledge of the use of this aid to navigation.
Training programmes for ratings seldom include more than a
brief description of this apparatus.

Countries which described their syllabi of instruction
in the radio direction-finder for original deck officer
certificates of competency are Colombia, France, India, Morocco,
and Viet-Nam. The contents of this training generally includes
the following subject matter:

Description of equipment
Principles of operation
Determination of sense
Types of aerial systems
. Principal errors and their causes:

US> W N
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phase difference;

errors caused by surroundings:

sunrise, sunset and coast effects;
- other errors.

AAAA
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6. lMethods of error correction
7. Practical operating instructions:

interfering conductors;

homing on stations;

reading bearings, obtaining data, and
plotting position;

accuracy of radio bearings;

ad justment of equipment;

maintenance of apparatus,
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8, Calibration:

(2) on first installation;

(b) change of position of aerial;
{c}) changes in ships' structure;
(d) annual calibration checks.

9. FRadio beacons and radio direction-finding stations.

The training usually consists of both classroom theoretical
studies and practical instruction and exercises with equipment
in nautical schcol laboratories or on board training vessels.
Moreover, training is generally given in stages, that is, first-
year students are instructed in fundamental principles of
equipment and the basics cf its practical use, while the more
sovhisticated aspects such as knowledge of electrical circuits,
analyses of errors, plotiing of pOSlthﬂ and maintenance of
equipment, is received in advarced training courses in such
subjects as navigation, and electronics. At the end of the
treining programme trainees have a thorough knowledge of the radio
direction-finder, and enabling tn@m to pass examinations in this
subject for certificates of competerncy.

Several countries, 1nclud1ng Auystralia, Belgium, Canada
and the United Kingdom, described the knowledge of this appargtus
required by examinations for certificates of competency in the :
various grades of deck officers., These examinations usually
stress knowledge of the practical application of the direction-
finder as an aid to navigation.. They also deal witk such
practical aspects as correct operating procedures, causes of
errorieous readings, and servicing of apparatus. Consequently
short-term treining programmes for & higher grade of certificate
of competency usually focus on the prac+1ca1 use of this
equipment.

In no country is a special diploma or endorsement issued
certifying proficiency in the use of the direction-finder or
completlon of training in this equipment.

3, Decca, Loran, Consol

Nearly 2l1ll the countries which replied %o the questionanaire
stated that their meritime training programmes for officer
candidates jncluded theoretical instruction in the Dececs, Loran
and Consol systems.

Eight countries require knowledge of these systems for the
various grades of certificates of competency. In these cases,
training programmes for experienced deck officers preparing for
promotion examinations include both thecretical and practical
instruction in these three navigational aids.
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Practical training in the Decca, Loran and Consol systems
is not so widespread. This may be for three reasons. 1In the
first place the vessels of some nations may not be fitted with
all or any of these aids to navigation, primarily because their
ships may not normally ply those ccean areas where these systems
can be used, The Consol system, for example, is restricted
to ocean areas between Spain and Korway.

Secondly, apart from observation of apparatus and training
in its manual operations, practical instruction in the navi-
gational use of these electronic aids requires the possession
of simulating equipment. Simulators are expensive and require
highly qualified instructors, and preferably experienced and
active deck officers as students. HMoreover, this training is
only of a few day's duration and therefore a sufficient volume
of potential traineés must be on hand to make the establishment
of this training on a permanent basis worthwhile.

Finally, Loran and Conscl are not intended primarily as
location systems for marine navigation, but rather for aviation
which requires longer ranges but less demand for &ccuracy. It
is possible that the degree of radio location accuracy achieved
with these two systems has influenced their limited acceptance
by merchant navies, Consol is usually more accurate than the
radio direction-finder, however, and it is used extensively by
fishing fleets., Moreover, a great advantage of the Consol system
is that it requires only a normal receiving apparatus which is
usually already installed on board merchant ships; such a
receiver can very easily be fitted in lifeboats, and this reason
alone would Jjustify training of seafarers in its use.

Only Belgium, Prance, Ireland and the United Kingdom have
realistic training with Consol simulators. Norway expects to
have this type of training availa®le in the near future.

At least eight countries provide trazining in Decca and
Loran with simulators, but not necessarily thes same countries in
each of these systems. For example, Denmerk, Finland and India
give practical training in Decca but not in Loran. On the other
hand, the Republic of China, the Philippines and the United
States give simulator training in Loran but not in the Decca
systen.

With the exception of Belgium and France, only general
descriptions of the contents of training courses in Decca, Loran
and Consol were provided by the countries. No comprehensive
syllabi under actual implementation can therefore be cited.
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Training in radio location aids to navigation might cut
aecross a variety of basic and advanced courses for future
officers in electronics, navigation and seamanship given during
their attendance at general training schemes. o attempt
has therefore been made to describe in detail the contents
of actual courses in these subjects.

4., Gyro-compass and Autohelmsman

The almost universal application of the gyro-compass
on board ship has made training in its theory, operation and
practical use a standard condition in practically all maritime
nations. For the same reason, almost all countries require
knowledge of the autohelmsman, usually an auxiliary mechanism
of the gyro-compass as installed in most modern vessels.

¥ith the exception of Pakistan, Rumania and Spain, which
did not specify gyro-compass training, all countries with ocean-
going vessels and providing maritime training, include instruc-
tion in gyro-compass systems for officer candidates. Horeover,
in these same countries, knowledge of the gyrc-compass is
usually required for both original and higher grade deck officer
certificates of competency, and preparatory training programmes
for examinations for certificates of competency include
refresher training in gyro-compass systemsS.

Some countries did not specifically indicate that tfaining
is given in the autohelmsman, but it may be assumed that such
training is provided.

A few countries, among which are Belgium, Colombia and
France, provide instruction in the operation of the gyro-compass
as part of the basic seamanship courses in pre-sea programmes
for ratings.

The United Kingdom and the United States are the only two
countries which have special short-term courses in gyro-compass
systems for experienced deck officers, the United States pro-
gramme in addition granting a gyro-compass certificate to
graduates of the courses.

HMost countries are able to provide gyro-compass instruction,
which includes demonsirations and trainee participation in the
operation of actual equipment. This is made possible by the
common instvallation of gyro-compass systems om board training
vessels and in nautical schocls. Many countries are able to
provide insitruction in the gyro-compass at sea during training
cruises of officer candidates.
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. An example of the subjects covered by courses in the
operation of the gyro-compass given in many national nautical
schools to officer candidates is set out in the following list:

1. Theoretical principles of the free gyroscope:

effect of earth's rotation

(a)

(b} tilt and drift
(c) precession

(d) gravity control
(e} damping.

2. EBrrors and theilr correction:

(a} course and speed error - causes, effects,
correction -

(b) latitude error - ceuses, effects and
correction .

(c) ballistic deflection and its relation to
course and speed error

(d) rolling error - its causes, effects and
methods of minimising.

3. Gyro-compass systems and construction features:

(a¥ typres of gyro-compass systems and methods
of allowing for errors - Sperry and
Brown systems
(b} gyro compass repeating systems - principles
of operation and major parts
(c} autohelmsman systems - princirples of operation
and major parts.

4. Operation and maintenance:

(a} gyro-compass
- - Starting
- stopping
- routine oiling, cleaning and inspection
(b} eleetronic components
)} repeatérs -
) autohelmsman . o
- engaging and disengaging. .. - ..
- routine inspection and maintenance



5. Magnetic Compass

Training for both officers and ratings in the theory and
practical use of this basic aid to navigation is considered of
fundamental importance in all countries. Nearly all replies
indicated that training.for deck officer candidates includes
instruetion in the magnetic conpass. Theoretical instruction is
often given in pre-sea courses, and is usually supplemented by
practical demonstrations and exercises on actual equipment, with
which nautical schools are supplied. Moreover, some nautical
schools suchk as those in Japan and the United States utilise
special steering training devices which exercise students in navi-
gation by compass.

In the Republic of China, 40 hours of pre-sea iInstruction
are devoted exclusively to the magnetic compass, whereas in the
Malagasy Republic 56 hours of instruction are divided between the
magnetic compass and the echo-sounder.

On board training vessels, future officers gain additional
experience in the practical use of the compass. Their knowledge
of this basic aid is tested in both school course examinations and
examinations for certificates of competency upon the completion of
formal training.

Examinations for certificates of competency for all grades
and categories of deck officers serving on ocean-going ships,
coastal craft, fishing boats and other small craft, usually require
knowledge of the compass. Countries which »rovide training pro-
grammes for experienced officers preparing for a higher grade of
certificate therefore generally include in these programmes
instruction in the magnetic compass. Por example, a course com-
prising 50 lectures on the compensation and adjustment of the
magnetic comnass is taken by candidates for masters' certificates
in Israel. In Pinland a special certificate as a qualified
instructor of compasses is issued to masters having sufficient
compass survey experience. In Canada, a special endorsement in
compass deviation is issued tc holders of foreign-going masters'
or mates' certificates who pass a special examination covering
theoretical and practical aspects of magnetism.

Those countries which have training for ratings generally
include basic instruction in the magnetic compass as part of the
pre-sea training. Belgium, France, Japan, the Malagasy Republic
and the United Kingdom, for example, give this instruction at nau-
tical schools for ratings, whereas.in Colombia and Haiti compass
instruction is given in connection with coastguard or naval train-
ing. Cther countries such as Ghana, Israel, Peru and Thailand
indicated that ratings are instructed in the use of the compass
by formal instruction on board or through practical exverience
at sea.
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. In some countries, able-bodied seamen candidates are required
to be competent in the use of the compass, and examinations for
certificates generally ensure this proficiency.

6. Echo—sounder and Radio Telephone

The majority of countries indicated that training given to
officer candidates in aids: to navigation included instruction in
the echo-sounder, and that questions concerning this as»naratus
were included in examinations for the various categories of ori-
ginal and up-graded deck cofficers' certificates of competency,
including fishing-boat skippers. Nevertheless, there are a
number of countries having maritime training »nrogrammes which did
not specify whether or not instruction in the echo-sounder is
given. Thailand and Turkey stated that such training was defi--
nitely not provided. B '

Generally, training in the echo-sounder is included in
electronics and navigation courses given to officer candidates in
the course of their certification training. Training is usually
provided in nautical schools which utilise echo-sounders installed
in school laboratories and training vessels for practical instruc-
tion. For example, in Argentina the 102 hours of instruction in
radio-electricity, and 68 hours in the electronics laboratory, '
include training in echo-sounder and high frequency radio tele-
phone. In the United States similar courses are given to
officer candidates. In the Republic of China instruction in the
echo-sounder at the state nauvtical school includes 12 hours of
theory, four hours of pracgtical operation, and four hours of ser-
vice and maintenance. In a few countries, such as Peru, all
training is given on board coperating merchant shivs.

Instruction for experienced deck officers consists of
refresher training, usually with emphasis on practical use of the
equipment as a navigational aid, as required for certificate
examinations.

In Colcmbia and Haiti, where former naval ratings are an
important source of merchant navy manpower, instruction in the
echo-sounder is given to ratings in connection with their official
naval duties. In the Malagasy Republic, a 56-hour navigation
course for apprentice merchant navy seamen includes about 30 hours
of instruction in the practical use of the magnetic compass and
echo-sounder. No other country stated that it provided instruc-
tion in the echo-sounder specifically for merchant navy ratings.

Formal- training of officer candidates or deck officers in the
use of the radio telephone is not widespread, although in many
countries, such as Belgium, France, the United Kingdom and the
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United States, theoretical and practical knowledge of this
apparatus is acquired in electronics and navigation courses given
at neutical schools. Generally speaking, examinations for deck
officers' certificates of competency do not regquire knowledge of
this aid to navigation.

In some countries,; svch as Australia and Finland, use of the
radio telephone is a collateral duty of radio officers, who have
received special training and certification in the use of this
apparatus.

In the United Kingdom and the United States, manufacturers
of marire radio telephone equipment often provide practical
instruction to officers of vessels in which the manufacturer's
apparatus has been installed. Instruction manuals and other
descriptive literature distributed by manufacturers also serve %o
instruct officers.

Duration and Contents of Training in the Use of Life-Saving
Apnliances

The imvortance which is attached in the different countries
to this kind of safety training is iilustrated by the comprehen-
sive character of the instructior given and the range of personnel
trained. Thus,; all officers' training courses include extensive
theoretical instruction and practical training in the use of life-
saving appliances, although in nany countries the training of
navigating personnel is more thorough and comprehensive than that
of engineer officers. Formal pre-sea training programmes for
ratings in many countries, including Belgium, Canrada, Denmark,
Finland, France, Ghana, Ireland, Israel, Japan, the Netherlands
and the United Kingdom, also cover both theoretical instruction
and practical training in the use of life-saving ap»iiances, while
in Argentina, Australia, Colombia, Italy, and Thaiiand, ratings
acquire the necessary training during their sea service, either
by participating in the prescribed emergency drills or by following
also short lectures delivered by one of the deck officers on board
ship. In some countries, pre-sea training of ratings, which
includes also safety training, is given only to deck and engine-
room personnel, while catering department personnel are trained on
board ship; in the Urited States, safety training is on a volun-
tary basis for ratings.

Training imparted in the nautical schools is almost invariably
practical as well as theoretical; nearly alli the schools are
equipped with lifeboats, davits, liferafts, line-throwing avparatus
etc., on which students carry out their practical exercises.
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The amount of time devoted at school to the instruction of R
students in the use of life-saving appliances varies considerably.
For example, officer candidates in Argentina receive 48 hours of
theoretical and 15 hours of practical instruction during their
vocational trainings; 1in Belgium, cadets receive safety training
for two hours per week during a period of three years; in
France, cadets are trained in safety during the two-year pre-sea
courses, and complete their instruction during their service at
sea, while the nine-month pre-sea training for ratings includes
180 hours of safety training; in Israel, ratings are instructed,
for 100 hours, in the handling of small boats; 1in Japan, cadets
receive safety instruction for 210 or 105 hours, and ratings for
160 hours; in Norway, 40 hours of training in the use of life-
saving appliances are necessary in order to obtain the second
mate's certificate; 1in Pakistan, training to ratings lasts for
three months and includes safety training.

A lifeboatman's certificate is issued to officers ard ratings,
who have passed the required examination, in Australia, Belgium,
Canada, Denmark, Finland, France, India, Ireland, Israel, Japan,
Pakistan, Rumania, Turkey, the United Kingdor and the United
States. In many instances the holding of this certificate is a
requirement for obtaining an officer's certificate of competency
or the able seaman's certificate.! Officers and ratings gene-
rally qualify for the lifeboatman's certificate upon the success-
ful completion of vre-sea or upgrading training programmes at
nautical schools. But in a few ccuntries, special short-term
boat-handling courses leading to the certificate are given for
officers and ratings. In still other cases, lifeboatman certi-
ficates are issued to crew members who have demonstrated, before
a maritime insvector, their knowledge of lifeboats and proficiency
in handling the iifeboats of their ship.

Qualifications for a

ifeboatman's certificate always require
proven proficiency in the 1

1i

following operations:

1. Participation in and taking charge of the preparation,
swinging out and lowering of a lifeboat and getting
the lifeboat away from the ship.

2. Pulling oars and steering, and acting as coxwain.

1 As regards the able seaman's certificate,; the Certification
of Able Seamen Convention, 1946, nrovides that the prescribed
examination shall be such as to gualify a successful candidate to
hold the special lifeboatman's certificate provided for in the
International Convention for the Safety of Life at Sea.
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3. Knowledge of the details and use of lifeboat
equipment, including compass, sails, sea anchor
and distress signals.

4. Ability to understand and carry out the orders
commonly used in lifeboat operations.

In nearly all countries, boat-handling courses also include
practical instruction in the use and maintenance of the various
other life-saving apwnliances found on board, such as liferafts,
lifebuoys and lifejackets. Detailed instruction and exercises
in the use of line-throwing avpparatus is normally given only to
deck officers or deck ratings.

The following list of subjects illustrates the contents of
a typical course of instruction in boat-handling and life-saving
appliances for officers and ratings: :

1. Regulations in force relating to life-saving appliances
on board passenger and cargo vessels:

(a)

(b)
(c)
(a)

lifeboats ard liferafts

- construction

— carrying cavjacities and number carried on board
- eguipment cariried

lifejaczets and lifebuoys

line-throwing appliances

practice drills and musters.

2. Types of life-saving apnliances, their constructloa,
and operational features:

(a)
(v)

(c)

(a)

lifeboat davits
lifeboats

wooden
- metal
mgnual propulsion
motor propulsion

- liferafts

- rigid
- inflatable

equipment carried in lifeboats and liferafts



(e)
(£)
(g)
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lifejackets
lifebuoys
line-throwing apparatus

- Lyle gun
- line-throwing rocket.

Life-saving operations:

(a)

(b)

(c)

(a)

(e)
(f)

(g)

launching and hoisting of lifeboats with various
davits :

abandoning ship:

- proper use of lifejackets

- embarking passengers and crew into boats

~ lowering bhoats

- jumping into water and imvrovising floats
from clothing

- rescue from the water

- action to be taken in case of burning oil
on the sea

handling of lifeboats

- getting away from the ship

-~ handling uvnder sail, oars or motor
- navigating and determining landfalls
- making landings

- coming alongside.

launching and handling of rigid ard inflatable
liferafts

~ inflation and proper use of inflatable liferafts
use of line-throwing apparatus
man overboard

-~ using lifebuoys

use of distress signals.

~ hand flares

-~ parachute flares

~ signalling mirror

- smoke signals
~ radio equipment
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(h) survival at sea:

- medicsl problems and use of first-aid kit
- food from the sea.

4. Stowage, maintenance, inspection and testing of
life=saving apnliances: '

(a) 1lifeboat davits, lifeboats and lifeboat equipment
(b) 1liferafts and 1liferaft equioment

(¢) 1lifejackets

(d) lifebuoys'

(e) 1line-~throwing apparatus.

Duration and Contents of Training in the Use of Fire-prevention
and Fire-fighting Devices

Practically 2ll countries indicated that their training
programmes for deck and engineer officer candidates provide
instruction in the theoretical and practical aspects of fire-
fighting. This training generally includes practical instruction,
_either with the help of school facilities, on board training
vessels, or through special short-term courses sponsored by naval
stations or municipal fire brigades.

In Israel, the Ministry of Transport operates a svecial fire-
fighting station which conducts a one-and-a-half day practical
course which is mandatory for all officer candidates. Italy and
Thailand stated that no type of fire-fighting training ashore is
made available to any category of seafarer.

The duration cf theoretical training given to officer candi-
dates varies from 30 hours in the case of Argentina to 60 hours
in the Republic of China. In the Malagasy Republiic, for example,
42 hours of training are given. The duration of practical demon-
strations and exercises at fire-brigade stations or other special
fire-training institutions varies in the different countries;
two.to faur-day courses are given in Argentina, Denmark, Norway,
the United XKingdom and the United States, whereas in Prance this
practical training lasfs from two to four weeks.

Pire safety training for officer candidates is generally
comprehensive, and includes theoretical aspects of fire, detailed
descrintions of fire-fighting apoaratus found on board, and fire-
fighting technigues, in addition to practical exercises in the
use and maintenance of equipment.



In most countries, examinations for all grades and categories
of original deck and engineer officers!' certificates of competency
include questions in practical fire-fighting.

FPire-fighting training for experienced officers is conducted
in Belgium, Canada, Denmark, Finland, France, India, Ireland,
Japan, the Netherlands, Sweden, Turkey, the United Kingdom and
the United States. This training is usually provided either in
nautical school programmes preparing officers for a higher grade
of certificate, or in special short-term courses conducted at
naval stations or municipal fire brigades which are intended to
improve proficiency in fire-fighting. In some countries theore-
tical studies at nautical schools are supplemented by practical
exercises Wwith fire brigades. In Israel and New Zealand, the
Ministry of Transport maintains a special fire-fighting training
station for officers and ratings, and in the United Kingdom a
large tanker firm offers a two-day course for its officers.
Turkey vprovides a special short-term fire-fighting course ashore
for all officers and ratings of passenger ships. In Denmark and
Sweden, special fire-fighting courses for masters and mates are
sponsored by special committees of the maritime industry. Nearly
all of these short-term practical courses include exercises in
the extinction of demonstration fires, the use of smoke breathing
appraratus and of various fire-extinguishing appliances commonly
found on board,.

Fxaminations for higher grades of deck oxr engineer officers'
certificates of competency in practically all countries require
knowledge of fire-fighting on board ship.

Pre-sea training in fire-fighting for ratings is given at
nautical schools in Belgium, Demmark, Finland, France, Japan, the
Netherlands, Spain, the United Kingdom and the United States.
Instruction usually covers theoretical fundamentals of fire-
prevention and fire-fighting, as well as practical use of the
various fire appliances found on board. Instruction on board
school training vessels is a common method .of providing practical
knowledge and enabling students to participate in demonstrations
of equipment and in fire-fighting exercises.

Most countries which do not provide formal fire training for
ratings, such as Argentina, Australia, Burma, Colombia, India,
Israel, Italy, Mexico, Peru, Philippines, Rumania and Thailand,
indicated that ratings were instructed in fire-fighting techniques
and use of equipment on board ship. These countries point out
that the regularly scheduled fire drills held on board, and the
instruction given by ships' officers, serve to train ratings in
fire-fighting techniques and the proper application and maintenance
of the various fire-fighting appliances and systems.
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Training in fire-~-fighting for experienced ratings is
provided in many countries, often as voluntary courses for self-
improvenent. Belgium, Czechoslovakia and Ghana offer this
training as vart of the training leading to the able seaman's
certificate. In Prance, a snecial two to four-week practical
course is offered to both officers and ratings leading to a special
ship fire-squad certificate. Other countries having fire-fighting
training for experienced ratings are: Haiti, Japan, Netherlands,
Turkey, the United Kingdom and the United States. In Ghana this
formal training is conducted on board ship, but in most countries
courses of from three days tc two weeks' duration are provided
through the co-operation of naval training facilities or municipal
fire brigades. In the United Kingdom there are nine such train-
ing facilities in continuous operation.

In a number of countries, such as Turkey and the United
Kingdom, private shipping lines provide shert fire-fighting courses
ashore for ratings employed on their ships. In a few others,
suchh as the United States, private schoolis preparing ratings for
examinations for certificates of competency as officers, include
fire~fighting subjects in their curricula.

Fire~fighting training for experienced ratings usually com-
bines classroom lessons and demonstrations in the theory of fire,
types of fire-extinguishing and fire-fighting equinment found on
board ship and the proper use and maintenance of this equipment,
with exercises in the use of appliances in extinguishing simulated
shipboard type fires.

The following l1ist of subjects illustrates the contents of a
typical fire-fighting course for officers or ratings as provided
in fire~fighting training programmes of numerous countries.
Theoretical instruction is usually supnlemented with practical
demonstration of equipment, and often by exercising students in
the extinction of fires similar to those occurring on board ship.

1. Theory of fire:
(2) Chemistry of combustion
- fuel, ignition temperature, oxygen
- the spread of fire by radiatioun,
convection, conduction
(b) Classes of fire
- solid

- 01l
-~ electrical
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(¢) Spontaneous combustion_
(d) Fire prevention fechniques

- special precautions to be taken on board tankers
(e) The extinction of fire>

- cooling agents (water, spray or jet, liquid
chemicals) = '

- smothering agents (foam, steam, carbon
dioxide, inert gas, carbon-tetrachloride,
dry chemicals, sand)

- fire-fighting tactics..

2. Fire-fighting apvliances: .

3.

(a) Hoses, nozzles, spray nozzles, foam generators
and other hose attachments; international
shore connection

(b) Portable and stationary fire extinguishers:
carbon dioxide, soda-acid, foam, water, dry
chemical

(¢) Smoke helmets and fresh air breathing apparatus

(d) Other fire~fighting equipment

- portable pumps
— protective clothing
- acetylere torch and other hand tools.

Fixed fire-fighting systems and fire-prevention
construction of vessels:

(a) TFire detection and alarm systems
(b) Ships' fire-main systems

(¢c) Steam, carbon dioxide and inert gas smothering
systems

(d) Foam systems
(e) Automatic sprinkling systems

(f) Fire-prevention construction features of ships.
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Fire-fighting techniques:

(a)
(v)
(c)
(d)

(e)

(f)

Discovery of fire: at sea, in port, in dry cdock
Engine-room fires
Use of fixed extinguishing systems

Proper use of aporopriate portable or stationary
fire extinguishers

Tactics of approaching fires, handling appliances
and applying extinguishing agents

Ships' stability in relation to fire-fighting.

Care, maintenance, inspection and testing of fire-
fighting systems and equipment:

(a)
(b)
(c)
(a)

Fixed systens
Portable and stationary extinguishers
Fire hoses and attachments

Breathing anvaratus and other miscellaneous
fire-fighting equipnment.
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B. CONCLUDING REMARKS

The purpose of the Joint Committee, as determined in
Recommendation 39 adopted by the 1960 Conference on the Safety of
Life at Sea is broadly to further international co-operation ®
designed to ensure that the training of seafarers in the use of
aids to navigation, life-saving appliances and authorised devices
for the prevention, detection and extinction of fires or for
preventing or alleviating casuvalties at sea is sufficiently com-
prehensive and is kept up to date and in step with modern
technological developments in this field.

1. The Need for International Action

The first question that arises for the Committee would seem
to be whether or not there exists in fact a current need for an
international practical action which would be likely to achieve
the ends set out in Recormendation 39. This question has two
aspects. In the first place it may be asked if the present
situation in respect of maritime safety training in the wvarious
countries is on the whole considered satisfactory. If the answer
is in the affirmative, then obviously there is no . need for any
action, whether international or national, to be taken at the
present juncture. If;, on the other hand, the situation is not
considered satisfactory, and it is accented; as has been pointed
out by numerous courts of inquiry into casualties at sea, that
lack of proper training in many cases has been at least a con-
tributory cause of such casualties, then it is pertinent to
inquire whether the interested circies in the wvarious countries -
the authorities, owners and seafarers - have any demonstrable
interest in putting the matter to an international body for
examination and possibly advice, or whether they feel confident
in their ability to make on their own such improvements as they
consider necessary, leaving other countries also to go their own
way .

(a) The State of Maritime Safety Training

The Committee would no doubt consider it entirely inapprop-
riate and falling outside the scope of this report if it were to i
pass judgment on the measures taken in the countries which replied
to the questionnaire, to ensure that their safety training schemes
are comprehensive and up to date. It must suffice for the pur- )
pose of the Committee's work that the report attem»nts no more than
a general broad apvreciation of the state of maritime safety
training throughout the world. The following remarks are based
on the summary which appears in Part A of this chavpter.
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Training in the use of radar is in most cases designed to
meet the needs of navigating officers at various stages of their
career: o '

(i) Before becoming eligible for his first certificate of
competency, a navigating officer candidate is required
to undergo training in both the theoretical and prac-
tical aspects of radar.

(ii) The syllabus of the examination for the master's certi-
- ficate covers in particular and usually in a more
extensive way the theoretical aspects of radar operation.

(iii) Por deck officers and masters who obtained their certi-
ficates of competency befcre the gereral introduction
of radar on merchant vessels, many countries provide
short-term radar observer courses leading to a special
radar observer's certificate.

(iv) & few countries offer radar simulator courses to senior
navigating officers, usually on a voluntary basis.
Training in radar maintenance, on the other hand, is
not generally given, and only a few countries have made
provision for deck and radio officers to receive train-
ing in this field.

The contents of the various radar training schemes for deck
officers generally comprise in a detailed fashion both theoretical
knowledge and »ractical experience of the use of radar as a navi-
gational aid and also as an anti-collision device.

Training in the use of radio direction-finder is generally
directed towards deck officers, and is seldom included in training
schemes for ratings. It forms an integral part of certification
training both for mates and masters, and is of short duration.

The contents of training courses in the use of this device cover
both theory and nractice, with emphasis however on the practical
anplication.

Training in the use of Decca, Loran and Consol is also
generally directed towards deck officers, but only in a certain
number of countries is knowledge of these systems required for
obtaining a certificate of competency. Training courses cover
both theory and practice and simulators are an essential part of
training equipment. ' '

Training in the use of gyro-compass and autohelmsman forms
in most countries an integral part of deck officers' certification
training, but certain countries also provide instruction .in the
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, gyro—-compass for ratings during pre-sea training. Special train-
ing courses are sometimes given by manufacturers of this equipment.
The contents of the training covers both theory and practice, with
emphasis on the latter.

Training in the use of the magnetic compass is directed at
both deck officers and ratings, and forms an integral part of
basic pre-sea and advanced certification training for both
officers and able-bodied seamen.

Training in the use of echo-sounder and radio telephone is of
very short duration, as these devices are essentially simple to
use. Courses are sometimes given to officer candidates as part
of their certification training, and in certain countries also to
ratings. The contents of the training cover both theory and in
particular practice.- S :

Training in the use of life-saving avnvliances is included in
all officer training courses and in formal pre-sea training pro-
grammes for ratings; and the main emphasis is on the handling of
lifeboats. The contents of the training cover alsc theory, but
practical exercises are particularly stressed. The formal train-
ing is supplemented by regular drills at sea. A lifeboatman's
certificate is issued to officers and ratings having passed the
required examination; possession of this certificate is a require-
ment in many countries for obtaining an officer's certificate or
the certificate of able seaman.

Finally, formal training in the use of devices for the preven-
tiony debtection: and-extinction..of fire.is nearly always ziven to
officers and often also to ratings. The contents of the courses,
which are of short duration, cover theory as well as practice, but
the emphasis is on practical exercises; in particular for the
ratings. Regular fire drills are held on board ship. A special
ship's fire squad certificate is issued in a few countries to
officers and ratings having taken a special course.

(b) Desirable Standards of Maritime Safety Training

The above summary of the present state of maritime safety
training would seem to indicate that while in general the scope,
contents and duration of such training is in conformity with the
highest standards, there are nevertheless areas in which improve-
ment could no doubt be made. These areas may be identified by a
comparison with recommendations made by the International Con-
ference on the Safety of Life at Sea, 1960.

As regards training in the use of radar, this Conference
recommended desirable standards of training in this field. The
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Conference pointed out that incorrect use of ship-borne radar, or

‘failure to appreciate its limitations, may jeopardise rather than

facilitate safe navigation, and emphasised that those using radar
should be competent to do so. It specifically recommended:

(1) that appropriate steps be taken to ensure:

(i) prior to obtaining full certification status, all
intending deck officers receive suitable instruction
in the use of radar and be examined as to their
proficiency; and

(ii) all deck officers are encouraged to undergo comparable
training in the use of radar and examination as to
their proficiencys; the objective being that all officers
in charge of a watch on radar-equipped vessels will be
the holders of apvropriate gualifications in the use of
shipboard radar; :

(2) that such training should include instruction in the
cavabilities and limitetious of radar, the proper opera-
tion of radar equipment, the extraction and interpretation
of information from it and the ability to recognise when
either the reliability of the equipment or the accuracy of
the information it gives is affected. The opportunity
should be afforded during training of observing radar
equipnment set up so as to vresent display conditions simi-
lar to those which would be encountered operationally.

In the light of this recormmendation, and in view of the
numercus "radar-assisted collisions" which have been reported in
recent years, it may perhaps be asked whether in national training
schemes sufficient emphasis is put on the anti-collision aspect of
radar operation, and whether a wider use of simulator equipment
for this purpose would be capable of increasing the efficiency of
the training of deck officers. There might be a case for extend-
ing the training in radar observation to certain categories of
senior deck ratings. Moreover, it might be desirable to intro-
duce on a wider scale training in radar maintenance.

With refererice tc the other aids to navigation dealt with
above, no official standards of trairing endorsed by an inter-.
national body are in existence, but in general it would seem that-
the standards of training in those countries where formal instruc--
tion is given are high. ‘

The 1960 Safety of Life at Sea Convention provides ex»ressly
that all crew members shall be instructed and exercised in the
use of life-saving and fire-fighting appliances at specified
intervals depending on the type of ship, and contains in Regula-
tion 26, Chapter III, detailed rules concerning musters of the
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crew for boat and fire drill.  On the other hand, no recommended
“standards regarding the contents of the training given within

the framework of formal training programmes for officers and
ratings have been established by internationzl agreement. In
view of the complaints which are often made regarding the lack of
ability of crews to competently handle lifeboats and fire-fighting
equi-ment in emergency situations, it may perhaps be asked whether
existing training programmes in these fields are adequate not only
for deck officers and ratings but: also for personnel of the
engine-room and catering departments.  Consideration might be
given to the possibility of establishing in every ship an efficient
fire-fighting organisation, inrcluding a special highly-trained
fire squad which, it has been suggested, in larger passenger’
vessels might be commanded by a professional fire officer.

(¢) Hational or International  Action

It is clearly of the greatest importance that all questions
which have a direct bearing on the safety of life at sea be dealt
with at the international level, and this has been generally
recognised for a long time. The decision of the International
Conference on the Safety of Life at Sea to recommend that maritime
safety training be considered on an international level is there-
fore entirely in line with generally accepted principles.
Moreover, in respect particularly of training, although most mari-
time countries undoubtedly have at their disposal sufficient
know-how to successfully cope with their own training problems,
there are few other fields where international co-operation has
proved so useful, and even the advanced countries have benefited
from learning from each other's experience.

To illustrate the need for approvriate international action
to be taken at an early date, reference may be made to the report
prepared in response to the gquestionnaire by Argentina. In this
report the Director of the National School of Navigation "IManuel
Belgrano" points out that the available literature on the matters
dealt with in the questionnaire, in particular fire-fighting,
damage-control, abandoning ship and survival at sea, is not very
extensive. He refers to the comprehensive series of manuals,
booklets and guides on various guestions published by the I.L.O.,
and suggests that consideration might be given to the possibility
of publishing an exhaustive study on maritime safety training,
with the collaboration of outstanding experts in this field.

Such a publication would be greatly welcomed by the various navi-
gation schools and by merchant marine officers. He finally
suggests that another initiative which would be most welcome to
naritime countries would be the promotion by the International
Labour Office of courses 1in maritime safety training for instruc-
tors of the various national navigation schools.
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Other countries, including the Congo, Ethiopia, Kuwait and
Tunisia, have informed the I.L.0. of their interest in receiving
the conclusions of the Committee with a view to incorporating
them in the maritime training programmes which are being estab-
lished.

2. The Form of Internmational Action

The second basic question with which the Committee is faced
would seem to be what gsort of action it could take in order that
the objectives set out in Recommendation No. 39 may be reached.

One line of action which the Committee might wish to con-
sider would be to examine existing international instruments
concerned with the training and certification of ships' officers
and ratings with a view to the inclusion in these of appropriate
provisions which would ensure that the training of these persornnel
in aids to navigation and other safety devices is adequate and
up to date. For example, the Officers' Certificates of Competency
Convention, 1936, might be revised to include provisions requiring
all certificated navigation officers to hold a radar certificate,
all ships' masters to attend a2 radar simulator course, and all
certificated navigation officers to hold a lifeboatman's certifi-
cate and to attend an approved fire-fighting course. It might
also be considered whether the Certification of Able Seamen Con-
vention, 1946, might be supplemented with a provision requiring
all candidates to have attended an apnroved fire-fighting course,
and whether the Vocational Training (Seafarers) Recommendation,
1946, be expended to include desirable standards for maritine
safety training.

Another line of action would involve the production in various
languages of international manuals or guides for the operaticn and
maintenance of the various aids to navigation and other safety
devices, as suggested by the Government of Argentina. Proposals
for direct action by international organisations under the United
Nations technical aid and assistance programmes, including training
of instructors abroad and nrovision of foreign experts and equip-
ment to countries requesting such assistance, might also be
considered.
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ANNEX I

OMFMENDATION 39 OF THE
SENCE OW GAFETY OF LIFE AT SEA, 1960

Training of Masters, Officers and Seamen in the
Use of Aids_to Nevigation and other Devices

The Conference -

having in mind the provisions of PegulatLOn 13 of
Chapter V of the present Convention in regard to the
manning of ships from the point of view of safety of
life at sea;

taking due account of the provisions of the two Conven-
tions adopted by the International Labour Conference,
that is to say, the O0fficers' Comvetency Certificates
Convention, 1936 (MNo. 53) and the Certification of Able
Seamen Ccnvention, 1946 (INo. 74);

recognizing that the effectiveness of aids to navigation,
1ife-saving appliances and devices for use in the preven-
tion, detection or extinction of fire is dependent to a
large degree on the ability of officers and seamen to use
them proverly and in the full knowledge of their limita-
tions;

recognizing that lack of such ability may be a2 contribu-
tory cause of casuzalties atv sea;

talting note of the Agreement concluded between the
Organization and the Governing Body of the International
Labour Organisation providing for co-operation between
the two Crganizations, and, in particular Article 3 of
that Agreement;

recounmends -

that Contracting Govermments should take all practical
steps, if necessary in co-operation with other Coutrac-
ting Governments, to ensure that the education and
training of masters, officers and seamen in the use of
aids to navigation of life-saving appliances and of
authorized devices designesd for the prevention, detec-
tion and extinction of fires or for preventing or
alleviating casualties at sea is sufficiently comprehen-
sive and also that, by supplementary or refresher
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courses, or by other appropriate means, such education
and training is kept up to date and in step with modern
technological developments in this field, and

that within their respective spheres of activity the
Organi®ation and the International Labour Organigsation
should co-operate closely with each other and with all
interested Governments to the above ends.

H
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ANNEX T

International Labour Organisation

QUESTIONNAIRE
CONCERNING MARITIME SAFETY TRAINING

1. Describe in detaill,,giving full particulars of duration
and contents of, any training scheme for officers and ratings in
the Merchant Navy concerning the operation and maintenance of the
following aids to navigation, and indicate whether this training
is given in whole or in part within the framework of pre-sea
training, as separate. courses, or as part of the training required
for the obtaining of certlflcates of competency:

(a) Radar.

(b) Medium-frequency direction—findér;
(¢c) Decca. |

(d) Loran.

(e) Consol.

(f) Gyro-compass and autohelmsman.

(g) Magnetic compass.

(h) Other aids, e.g. very high frequency telephone, echo-sounder,
inertial navigator, and automated navigational systems.

2. If any special certificates are issued after completion
of a course in one of the aids to navigation mentioned under point
1 above, please list these.

3. Describe in detail, giving full particulars of duration
and contents of, any training scheme concerning the operation and
maintenance of the following life-saving appliances, eand indicate
whether this training is given in whole or in part within the
framework of nre-sea training, as separate courses or .as part of
the training required for the obtaining of certificates of
competency:

(a) 1launching and handling of lifeboats;

1 Copies of all documents referred to in the renly to this
and the following questions should be enclosed.
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(b) knowledge of lifeboat equipment and its malntenance,
{(¢) handling of llfernfts, rigid and 1nf1atab1e,

(d) handling of other apvliances such as 11ne—throw1ng apparatus,
signal rockets, lifebelts, etc.

4. 1If any special certificate is issued after completion of
a course in the use of the life-saving apollances mentioned in
point % above, please list this.

5. Describe in detail, giving full particulars of duration
and contents of, any training scheme concerning the practical use
-and maintenance of the following types of fire-fignhting and
associated equipment and installations, and indicate whether this
training is given in wnole or in part within the framework of
pre-sea training, as separate courses, or as part of the training
reouired for the obtaining of certlflcates of cowpetency°

(a) smoke helmets and other typbs of breath;ng apovaratus;
(b) stean, 002 and inert gas smothering systems; -
(¢c) automatic sprinklers;
(d) fire detection and alarm systems;
(e) fire extinguishers, portable and non-portable ;
(f) wuse of hoses and nozzles, also international shore connection.
6. What measures are taken to ensure that the training
mentioned under voints 1, 3 and 5 above is sufficiently comprehen-
sive and kept up to date? Is, for example, any svecial
consideration given from time to time to rearranging training
schemes to bring them into 1line with technological progress?
7. If special safety training is given to officers and ratings
of particular categories of vessels such as oil tankers and

nuclear-propelled ships, give a separate description of the duration
and contents of this type of training.



