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H.M.S. SULTAN

THE ROYAL NAVAL MARINE ENGINEERING SCHOOL
BY
LiEUTENANT R. W. THORNE, R.N.

The first article concerning H.M.S. Sultan appeared in Vol. 9, No. 3 of the
Journal in July, 1956, shortly after the old Mechanical Training and Repair
Establishment had moved from Flathouse, and at that time it was said, ‘The
whole establishment is sited in reasonably open country, though new married
quarters are being built close at hand’. The quotation is still true today—
Sultan is still in reasonably open country, and new married quarters are stiil
being built close at hand although in numbers far in excess of those envisaged
in 1956.

H.M.S. Sultan has grown enormously in size and complexity. The training
task and range of courses has grown considerably since the move to Gosport,
and indeed, an expansive programme has been started since the last article
appeared in the Journal (Vol. 14, No. 3) when Sultan was known as the Marine
Propulsion Machinery School. This title was changed in favour of the present
one in 1964, a descriptive change of name which more succintly describes the
present role of the School.

The object of the present article is to bring the reader up-to-date with the
more recent improvements carried out in H.M.S. Sultan and to outline the
present facilities available within the School.

The Sultan Task

The main tasks of H.M.S. Sultan are:
(a) The provision of Career courses for ratings of the Engineering Mechanic
Branch

() Technical and Application courses in Marine Engineering maintenance
and craft subjects for officers and men of the Marine Engineering and
Shipwright Specializations

(¢) The provision of Pre-Commissioning Courses for Marine Engineer
officers and Senior Engine Room ratings before taking up their appoint-
ments in the Fleet

(d) To provide a miscellany of other short courses, a comprehensive list
of which appears in DCI 1284/68.

Apart from these training commitments Sul/tan has other important roles,
such as the co-ordination of training and advancement of Marine Engmeermg
ratings by the circulation of check-off lists and standard Fleet Board examina-
tion papers.

Organization

The overall organization of H.M.S. Sultan has not changed radically and the
Training Department is divided into six main sections as follows:

(a) Academic

(b)- Marine Engineering

(¢) Maintenance and ICE training



128

F1G. 2—ONE OF THE DIESEL BAYS IN THE MAINTENANCE SCHOOL

(d) Workshops and Ship Husbandry
(e) Nuclear
(/) Pre-Commissioning Training.

Instructional Facilities
The Marine Engineering School

The Marine Engineering School consists of a static display room in which
are housed a large number of sectioned items of ships’ machinery, and a
machinery controls section. This is surrounded by classrooms into one of
which the Guided Missile Destroyer Simulator has been installed. An article
devoted exclusively to this valuable training aid is envisaged for a later edition
of the Journal. 1t is sufficient here to say that it is an extremely versatile piece of
equipment able to simulate all of the operations required to light up and
proceed to sea in a GMD and, once at sea, to inject a variety of the breakdown
drills, of which a knowledge is so useful to the student. The school is presently
being extended by the provision of extra classrooms and offices, together with
a machinery controls laboratory and a cinema.

Plans are well advanced to provide demonstration rigs and facilities for
hydraulics instruction and part of the extensions to the school will provide
space to start a hydraulics laboratory.

It is also planned to set up a more comprehensive refrigerating and air-
conditioning facility of sufficient sophistication to permit the injection of
faults in order to teach effectively maloperation, diagnosis and defect correction.

The Maintenance School

This school fulfils a very important role in Sultan because it is here that
many of the practical applications of the engineering training are carried out.
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The school is divided into three sections as follows:

(a) The ICE Section wherein there is a variety of engines available for
instruction ranging from the Napier Deltic fitted in coastal mine-sweepers
and the Paxman Ventura currently fitted in GMDs, down to the humble
though no less important Enfield HO2. It is in this section that ICE
courses are instructed in maintenance procedures, stripping, over-
hauling and re-assembly of engines and their correct operation. An
interesting feature of the instructional technique is in the use of head-
phones and an inductive loop around the Ventura when the engine is
running.

(b) The Gas Turbine Section. Dealing exclusively with gas turbine machinery
there are currently two alternators installed in sound-proof cells—the
Ruston TF and the Allen’s 500 kW—but the G6 test house is well on
the way to completion and a new engine is currently being installed.
In due course a Tyne engine will be installed capable of being run at
full power, and a sectioned Olympus engine is being provided for instruc-
tional purposes.

(¢) Steam Plant. A new boiler house has been built adjacent to the school
containing a Y.l101 boiler fitted with a British Combustion control
system and this boiler supplies steam at 550 Ib per sq in. and 850 degrees
F to the steam auxiliaries section of the Maintenance School.

Available for instruction, separated in bays, are feed pumps, FFO pumps,
turbo alternators, blowers, bilge and evaporator pumps. All this equipment
is embodied in a modified E2 Planned Maintenance System and students
inspect and refit each item in such a way that not only are the correct techniques
of maintenance inspection and repair learned, but also the method of storing
the information so gathered. All machinery on which work is carried out can
be tested under steam on completion.

An Admiralty Mk 1T steering gear and a Stones Vapor boiler are also installed
in this school.

Apart from students undergoing ICE instruction the school caters for three
Career Courses:

(i) Mechanical Training Course to which one week’s instruction is given
on the E2 System and Planned Maintenance routines, together with
practical maintenance instruction in the Harbour Training Ship. During
this week the course is also instructed in bricking and lagging and the
students re-tube part of a heat exchanger. Emphasis is put upon use of
BRs and drawings, and servicing procedures.

(i) General Engineering Course. These courses are given three days’ instruc-
tion in the classroom on the E2 system, naval stores and spare gear.
This is followed by one week on the shop floor carrying out more
complex planned maintenance routines under supervision, viz.
stripping pumps and measuring clearances. Again emphasis is put upon
the correct use of BRs and drawings. All auxiliaries which have been
worked upon are subsequently run under steam to prove the work done.

(iii) Mechanicians’ Qualifying Course. Mechanician candidates spend eight
weeks in the Maintenance School. Initially they are given instruction
in the E2 System and they then carry out advanced practical maintenance

on the steam plant, proving their work under steam conditions on
completion.

In addition to the practical maintenance training given to the Career Courses,
the school also runs Pre-Commissioning Training for Diesel frigates.
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Workshops

Fitting and Turning Shops

All craft training given to MQC, GEC, MTC and SSM(E) Courses is carried
out in the workshops. These are well equipped with work-benches, lathes,
drills, milling machines, etc.

The workshops are fully prepared for the change to the metric system, the
new lathes, supplied by the Colchester Lathe Company, are capable of work to
both metric and Imperial units, and the remainder of the machines can and will
be easily converted. Metric micrometers, rules and depth gauges have already
been supplied so that the mechanician candidate becomes familiar with working
to metric dimensions.

Currently the workshop staff are evaluating a course of programmed
instruction in centre-lathe turning with the help of the Naval Training Research
Unit. A comparative trial of this method of instruction with that normally
used has been carried out.

Sheet Metal and Welding Shop

The new Sheet Metal and Welding Shops were opened by Rear-Admiral
Noel, Chief Staff Officer (Technical) to C-in-C Western Fleet in September,
1968. The building consists of a lecture room, a welding shop and a sheet
metal shop apart from normal office facilities. The Welding Shop is equipped
with the latest and most up-to-date AMR 150 and MFB 225A welding sets.
These are used in the training of those Shipwrights and ERAs who will serve
in H.M.S. Neptune and in nuclear submarines. The course is one in high duty
pipe welding techniques including not only pipe welds but also seal welding
and capillary brazing. Bays are also available for metallic arc and oxy-
acetylene welding, the shop being rigged with a pipe system supplying oxygen
and acetylene to each bay, thus avoiding the provision of individual cylinders
to each student.
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Facilities exist for welds to be ultra-sonically tested, and examined by radio-
graph by the Central Dockyard Laboratory in Porstmouth.

The Sheet Metal Shop is equipped with guillotines, sheet metal and pipe-
bending machines and large shears. Instruction is also given in plumbing,
blacksmithing and coppersmithing, and it is intended that all the pre-1962
Shipwright Artificer entry to H.M.S. Caledonia should eventually come to
H.M.S. Sultan to complete a 3-week Shipwrights’ Coppersmithing Course.

Ship Husbandry School

This school runs courses of 3 days duration for officers and 5 days for senior
rates, aiming to give a clear understanding of the problems associated with
paint application and general ship husbandry. Lectures cover the causes of
corrosion and its prevention, correct surface preparation and paint application,
spray painting, painting defects, and planned maintenance and documentation.
In addition, courses for Shipwrights include naval stores procedure, dockyard
organization and refit procedure, an introduction to glass reinforced plastic
repairs and maintenance of ship ventilation systems.

The school also runs a 5-day Paint Application Course for junior ratings
and a separate three-day course on glass reinforced plastics. A one-day course
on the repair of Epoxy resin piping fitted in the LPD ballast system is also
provided.

At present the school consists of a classroom and a workshop divided into
two: one half concerned with spray painting, and the other a panel room where
paint application demonstrations are given. There are also two weather areas
where paint roller technique is taught and demonstrated.

Plans for a new Ship Husbandry School which will have extensive facilities
are well advanced and it is hoped that it will be complete some time in 1970.

The Nuclear Propulsion Training School

The Nuclear School runs two courses—one of 23 weeks duration for artificers
and mechanicians of the ‘E” and ‘WE’ specializations, and a 31-week short
course for Petty Officers and Leading Rates, again of both specializations.
There are well equipped laboratories for teaching nuclear physics, chemistry
and electrical and metallurgical practical work, and there is a model room
containing models of equipments fitted in nuclear submarines and also mock-
ups of a manoeuvring room (full scale) and the Dounreay submarine prototype
(1 scale).

Courses being run currently are four long courses per year, which will be
increased to six in 1971, and six short courses per year.

It is of interest to note that over a narrow field students undertaking the long
course reach first year University standard in atomic physics and reactor
principles, and successful completion of the course qualifies ratings for graduate
membership of the Institute of Nuclear Engineers.

The Harbour Training Ships ‘Crosshow’ and ‘Blackwood’

H.M.S. Blackwood joined Sultan in 1968 and the Harbour Training Ship
load is now shared, although Crossbow’s days are numbered and a replacement,
probably a Darmg, is planned for the end of the year.

The ships between them perform an important training function being used
primarily to train operators and maintainers on ship machinery under ship
conditions.

Courses training in the ships are as follows:

{a) The Auxiliary Machinery Course. Ratings drafted to Sultan for this

course are trained in the operation of the auxiliaries fitted in the ships

- .and all sections of the course are covered during their nine weeks in the
establishment.



FiG. 4—THE HARBOUR TRAINING SHIPS

(b) The Mechanicians’ Qualifying Course. Mechanician candidates spend
a fortnight of practical maintenance aboard, doing work under realistic
conditions and using the E2 System to the full.

(¢) The General Engineering Course. Students spend one week on board,
again for practical maintenance and use of the E2 System.

(d) The Mechanical Training Course, who are given 14 days acquaint on
practical maintenance.

H.M.S. Collingwood also uses the facilities available in the Harbour Training
Ships to carry out training of junior rates and artificer apprentices.

Career Courses
The major part of the training effort in H.M.S. Sultan is expended on Career
Courses which are held as follows:
(i) CERAs and Chief Mechanicians’ Confirmation Course
(i) Mechanicians’ Qualifying Course
(iif) General Engineering Course
(iv) Mechanical Training Course
(v) Auxiliary Machinery Course
(vi) Specially Selected M(E) Course
(vii) Supplementary List Marine Engineer Officers’ Course.
Note: The Direct Entry ERA has now been discontinued.

CERAs and Chief Mechanicians’ Confirmation Course (DCI 528/66 refers)

Acting CERAs and Acting Chief Mechanicians are drafted by Commodore,
Naval Drafting, to this course which is arranged as a pre-requisite to con-
firmation in the rate of CERA and Chief Mechanician.
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The course is divided into two parts as follows:

Part I—Administration —6 weeks
Part II—Engineering —6 weeks

Final examinations are conducted by the Training staff of H.M.S. Sultan,
an overall mark of 60 per cent being required to pass the course.

The aim of this course is to give A/CERAs and A/Ch.Mechs a ready under-
standing of Service administration and management procedures, and a firm
grasp of modern engineering developments and techniques, so that they are
professionally capable of undertaking the responsibilities of CERA or
Chief Mechanician of a small ship.

Chief Shipwrights are included in the Administration section of the course
to improve their management capability.

Mechanicians’ Qualifying Course (BR 91B refers)

The course lasts 2 years, this period being divided into six, four-monthly
terms. Courses start in January, May and September of each year.

Ratings are selected from the Mechanical Training Course or the General
Engineering Course and, provided they are recommended by their Commanding
Officers, come back to Sultan for the course. LM(E)s on joining Sultan for the
MQC are rated A/POM(E) (Mech Cand.). All who join the course are required
to be serving an engagement which will have at least three years to run after
completion of the course. Those who have not, are required to engage for a
sufficient period to fulfil this requirement with the proviso that, should they
fail the course, they may revert to their previous engagement.

On completion of the MQC, candidates are rated Mechanician Third Class
and are drafted to sea or to the Petty Officers’ Course at H.M.S. Royal Arthur.

The MQC syllabus is divided up as follows:

School 18-5 per cent
Engineering 10 per cent
Practical Maintenance 7-5 per cent

Workshop Technology 3-7 per cent

Engineering Drawing 3-7 per cent
Workshops 37 per cent
Welding 2 per cent
Management 6 per cent

There are also periods set aside for liberal studies, and instruction in the
principles of Work-study and Management is also included.

The general aim of the course is to consolidate and expand the knowledge
and skill already possessed by the candidates, to enable them after subsequent
sea experience to obtain Unit Watchkeeping Certificates and Charge Cer-
tificates. On course they are encouraged to take the General Certificate of
Education ‘O’ level examinations, and a large proportion of each class does so.
Successful completion of the syllabus permits a proportion of candidates to
take Parts I and 1l of the City and Guilds of London Institute Course No.
293 for Mechanical Engineering Technicians, and a recommendation for
accelerated advancement to Acting Second Class Mechanician is also an
encouragement to the candidate to obtain high passing out results in the final
examinations.
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General Engineering Course (DCI 1175/66 refers)

The syllabus for this course is listed in the above DCI. Its aim is to con-
solidate and expand the knowledge already possessed by the POM(E)s and
to acquaint them with modern engineering practices including remote control
operation of propulsion machinery and semi-skilled maintenance and repair
techniques.

The advent of Machinery Control Rooms in ships of the Fleet and the some-
what different watchkeeping role played by the POM(E) at the boiler panel will
be reflected in the future content of this course.

Mechanical Training Course (DCI 1175/66 and BR 91A refer)

The aim of this course is to prepare LM(E)s for their future duties as
POM(E)s. It is from this course and the GEC that provisional selections
are made for the MQC.

As soon as practicable after being rated A/LM(E) ratings are drafted by
CND to the MTC.

The course lasts 13 weeks and to pass, candidates must obtain an aggregate
of not less than 48 per cent in the final examination. To qualify for consideration
for provisional selection for the MQC, ratings must obtain approximately
60 per cent in each paper and an aggregate in the region of 70 per cent in the
final examinations.

Ratings must obtain pass marks in the final examination in order to qualify
technically for a Fleet Board for advancement to POM(E). Failures on course
are allowed one further attempt after a period of not less than two years.
The syllabus for MTC is as follows:

Physical and Recreational Training 3-8 per cent
Leadership and Fire-fighting 17-3 per cent
Management 0-8 per cent



135

Craft and Maintenance 15-1 per cent
Engineering 32-2 per cent
Academic 231 per cent
General (Divisional Periods, etc.) 77 per cent

The leadership training includes practical leadership tasks, a one-day map
reading exercise and a two-day leadership training exercise (including map
reading, camping and initiative tests) in the New Forest. The syllabus of this
course 1s identical in content and length to the leadership courses in the Home
Ports.

MTCs are given a one-day course in the principles of management and an
introduction to work-study.

Specially Selected M(E)s Course

The aim of this course is to give further training to men who have completed
Part IT training with above average results and who clearly display a capacity
to benefit from additional instruction at this stage.

An important factor in the selection of SSM(E)s is that they should be
keen to be advanced; they should also have the ability to reach NAMET
4/4 and absorb the content of the AMC. Men rated SSM(E) on completion of
this course must also have displayed leadership potential throughout of a
standard compatible with accelerated advancement to Acting Leading
Engineering Mechanic.

The duration of the course is 4 months, the first two months being spent
in H.M.S. Su/tan, and the remaining two months at sea in the Sea Training
Ship attached to the Western Fleet.

On successfully passing a final examination in Sultan at the end of the first
two months, ratings are considered qualified for M(E)1, General Service.

The selection of ratings recommended for accelerated advancement to
A/LM(E) is carried out in the Sea Training Ship and ratings so recommended
are not required to pass a Fleet Board for A/LM(E).

Pre-Commissioning Courses

Pre-Commissioning Training Courses are also carried out in H.M.S. Sultan
to give instruction on the new machinery and associated equipment fitted in
warships of new construction. To this end, courses are run for the following
types of ships:

(i) Type 12/14 embracing the four stages of the Leander development
from the early Whitbys to the Y.160s

(ii) Type 81 Tribal Class frigate

(iii) GMDs

(iv) LPDs

(v) Exmouth

and plans are already underway to prepare for courses for the Type 82 destroyer
and the Type 42 frigate. The general aim of these courses is to ensure that
personnel appointed to these ships are fully acquainted with the nature and
variety of the machinery in their charge. This acquaintance includes operation
and maintenance that goes with this equipment. Personnel attending these
courses are drawn from Engineer Officers or Deputy MEOs and Senior Engineer
Officers on Squadron and Command Staffs, Chief and ERAs and Mechanicians,
and Chief and POM(E)s.

Proposed Courses

Plans exist for two major projects which will affect not only H.M.S. Sultan
but also the entire branch structure.
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First Class Course

A pilot course for the long heralded First Class Course is due to start in
May, 1970. It is currently planned to be a career course for MEAs Second
Class and Mechanicians Second Class after they have gained their Unit Watch-
keeping Certificate. The basic course will be of 15 weeks duration.

Most students will return to Sultan for one of four ‘additional qualification”
courses after a further period with the Fleet, viz:

ICE and Gas Turbines —10 weeks
System Controls —15 weeks
Refrigeration and Air Conditioning — 4 weeks
Boilers — 6 weeks

Part II Training of M(E)s

The last four weeks of the Part Il training will be undertaken in Sultan
in 1971 instead of in H.M.S. Raleigh as at present. This will enable new entry
M(E)s to familiarize themselves with ship equipment and the machinery
available in Sul/tan and the Harbour Training Ships before going to sea.

A considerable amount of training of personnel from Foreign and Common-
wealth Navies is now being carried out. This commitment largely arises from
the purchase of British built warships by their Governments.

Projects
A number of projects are in hand, at present the most significant being:

(a) Aviation Fuel Systems. Despite the gradual demise of the aircraft carrier
there remains a need to provide training in aviation fuel systems. A new
aviation fuel laboratory is planned for Sultan and the transfer of instruc-
tion from H.M.S. Daedalus should take place in 1971.

() Hydraulics Film. This film sponsored by DGW should be available
by the end of 1969. The sections on Marine Engineering applications
are currently being filmed with Su/tan as technical advisers.

(¢) Programmed Instruction. Experiments have already been started in
this new technique. Results have not yet been evaluated but to date,
instruction using this method of teaching in workshop craft training
and in the training of Auxiliary Machinery Courses has been carried
out. When developed more fully, programmed instruction may well
be of inestimable value in sea training.

(d) Quality Control of Training. Although an internal Quality Control
organization exists in Sultan for assessing the standard and effectiveness
of training, it is proposed in the near future to extend the activities of

the organization to visits to the Fleet in order to provide up-to-date
feed-back.

Building, Past and Future

As all who know Sultan will agree, the spread of buildings and schools
is very wide indeed. In an attempt to overcome this problem and also to contain
the increasing numbers expected, a vast building programme is currently
underway. The new Sheet Metal and Welding Shop is complete and in use,
the G6 test house is due for completion in July, 1969, and the construction of
a new classroom block with an assembly hall is scheduled to start in March,
1969.
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FIG. 6—WELDING EQUIPMENT AND BAYS IN THE SHEET METAL SHOP

The Marine Engineering School is currently being extended to provide more
classrooms and offices for the Technical Training Staff. It will also contain
the new machinery controls laboratory and an instructional cinema—all due
to be complete by April, 1969.

Number 3 Hangar, at present a vast and empty space, is due to be converted
into a Trade School for practical maintenance training of Part IT M(E)s by
1970. This school will contain valve and pump sections, galley and laundry
machinery, a boiler and engine room display, bricking and lagging facilities,
and heat exchanger sections.

The extensions to Number 3 Hangar and the Maintenance School will result
in further classrooms being available in the early 1970s.

The new Ship Husbandry School is due to be complete in 1970.

As far as accommodation is concerned, two new Junior Rates’ Blocks should
be complete by 1970 with a further three Junior Rates’ Blocks and a recreation
centre, victualling store, galley and dining area, later in the same year.

The new Chief and Petty Officers’ accommodation block to take 90 more
Chief and Petty Officers is due to be complete by September, 1970, together
with an extension to the present Chief and Petty Officers’ recreation blocks.

Conclusion

An establishment the size of H.M.S. Sultan has obviously many extra-mural
and extra-curricular activities, all of which cannot be mentioned in an article
of this nature. The Steam Wagon continues to give pleasure to many, the
Sultan Club provides the most popular dance floor for miles and there are
flourishing badminton, judo, fishing and trampoline clubs. Future building
plans include the provision of a Junior Rates’ hobbies centre and the new
}ndoor recreation centre in what used to be Number 2 Hangar is almost ready
or use.
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The existing facilities provided in Sultan are well matched to meet the high
standards of training required by officers and men in the Marine Engineering
Specialization, in modern techniques of machinery operation, maintenance
and repair, and management. From this article it is evident that Sultan will
continue to expand with the advent of the First Class Course and the part
transfer of ME Part Il training from H.M.S. Raleigh.

Provision is being made to undertake this increase in task and at the same
time meet the demands for higher standards of training for the Fleet of the future.
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