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1. INTRODUCTION

FAO appointed lMr., Peter Guriner in January 1958 to continue Mr. K. XK.
Rasmussen's assignment in India as FAO/TA Waval Architect. His terms of
reference werei~

1. To advise and assist in the development of designs of
new, improved types of fishing boats, fish carriers and
fisghing research vessels.

2, To advise on the improvement of available toat types
with regard to the design, construction, safety and
engineering.

3., To advige on the mechanization of the available boats.

It wag emphasized that his activities should be concentrated on the
Tollowings-

(a) To design a number of new, improved fishing boats.

i) To give ad hoc advice as to the improvement of fishing
boats and engine installations, the selection of optimum
propellers, etc., and the equipment of the boats with

winches for easier handling of the fishing gear.
(c] To agsist in the mechanigation of available boats.

(d) To malke propogals with regard to improvements for
boatbuilding yards.

Mr. Gurtner arrived in New Delhi on 18 February 1958 and, after a few
days briefing in New Delhi, started his work in liadras. He 1eft India on
24 March 1959 to attend the Second FAQ World Fishing Boat Congress in Rome
and for home leave.

During his stay in India he served the States of Madras, Kerala, My=ore
and Bombay as follows :-

State Number of months
Madras 200 ¢ 0w 4.%
Kerals ces Gea DL
Mysore oo eon 1
Bombay oo 5o +
a5
&z

One month was spent as lecturer at the second Boat Design Training
Centre in Cochin. The remaining 4%-months of the total pericd were spent
in ‘extensive travel, development work on a beach landing boat, attending
various symposiums and conferences, model testing programs at the Poona
Tank and design projects of All India importance.
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The following meetings were attended by the expert:

1. Symposium at Quilon The boat and the beach.
Organised by the Indo-Norwegian Project in March 1958.

2+ Symposium at Cochins Improved methods of fishing from
small mechanigsed boats. Organised by the Central
Fisheries Technological Research Station, Cochin.

3+ Meeting of the ad hoc Committee on Fisheries Investigation
in Madras in November 1958.

4. Firgt Indian Shipbuilding and Shipping Conference, organ--
ised by the Soclety of Naval Architecture and Marine
Engineering, Indian Institute of Technology, Kharagpur,
in November 1958.  During this meeting, valuable contacts
were established with the only faculty of Naval Architect-
ure at an Indian University, and the expert had the
opportunity to address the students of the faculty on
general problems of fishing boat design, with special
emphasis on the Indilan scene. The meeting also. resulted
i1 close contacts being established between the. expert

cand representatives of the Indian shipbuilding firms in
‘Calecutta and Vizagapattinam.

5. In December 1958 the expert interrupited hig assignment
to India for ten days at the request of FAO, and with the
consent. of the Govermment of India, to attend the annual
meeting of the Indo - Pacific Figheries Council in Colombo.

Extensive travel brought the expert in close contact with fisheries
workers in Madras, Tuticorin, Trivandrum,’ Vizhingam, Mangalore, Cochin -
Ernakulam, Bombay, Caloutta and New Delhi. Contacts were also established
Wwith the Central Water and Power Research Station, Poona, which collabor-
ated very closely with the expert on studies in their ship testing

' laboratory of various small Tishing boat designs, as well as with
manufacturers of diesel engines AnTtd o :

“In Mey 1958 it was decided that the expert should have his permanent
duty station at Cochin and work from there Tor the wvarious States that had
requested his services, as well as for the Central Government. This
arrangement proved to be a very workable proposition, and, apart from
some administrative difficulties, which no doubt will be solved in the
future, has resulted in much more flexible programming and more efficient
use of time.
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The main dimensions of the boat are:—

LOA Bl i

B, maX. v uin e R b s

T At 2 ft. 7% in. (in light condition)
A, light 2.8 tons

The lines are of a transom stern boat, with a sharp forebody and a
generous flare in the topsides forward, resulting in a dry hull, ecven in
very bad weather conditions. The aft body is lilkewise fairly sharp,
resulting in good behaviour in following seas. This design feature could
be adopted as therc is no likelihood of the boat having to carry heavy
welghts far aft. Engine, gear and catch arc¢ concentrated in the middle
of the boat, where maXimum buoyancy is available. Thus the boat should
run’ with casy trim under various loading conditions.

Scantlings are on the heavy side, giving a vory sturdy boat that should
serve for a maximum time. Stern deadwood construction is of a differont
type than spocified up to now, with a vertical propeller post, separate stern
post and deadwood, and solid shaft log. This arrangement permits much
better sharpening of the deadwood outside the rabbet than in previous arrange-—
mentss Sharpening of deadwoods is of utmost importance as many model tests
have shown (sce spceially FAO Report No.403 to the Govornment of Pakistan).

Marine diesecls of 10 h.p. are specified , preferably with 3:1 reduction
goar and the biggest possible propeller diameter. Engines should have
provision for power take off at the front end to drive a mechanical gurdy
cum line hauler, placed on a thwart in the forward part of the main cockpit

Steering is by tiller, much preferable to wheel steering in small boats
of this type, and much cheaper. Wheel steering may be installed as an
option, should the boat be used for trawling small nets over the stern.

(The expert holds the view that this should not be adopted, as the boat
is basically too small for effective trawling operations). At the time
of writing (March 1959) some eight boats of this type were being built,
and it is planned that this design will replace completely the small

24 ft. 7 in. "Pablo" boats in Ffuture building programs.

These boats should be able to work out of all harbours, inlets and
shaltered places where formerly "Pablo" boats werc usocd, but they will be
of main importance in areas where gillnet fishing and longlining are the
moingfishing methods, i.e. south-east coast, south of Cochin, Laccadive
islands. :

32 ft. Multi-Purpose Fishing Boat

Ag outlined in Report No.l to the Government of India on Fishing
Boats (FAO Report No.945), the 32 ft. shrimp trawler design, by Mr. K. K
Rasmussen, was uscd as a base to evolve a suitable 32 ft. Multi-Purpose
Vessel. The demonds for the versatility of such a boat proved very diffi-
cult to accommodate in one design, and it wag decided to use the lines as a
base for various sots of arrangements, depending on the principal fishing
methods to be adopted. This. design was finalised in July/August 1958,
As there was no possibility of having any such boat built immediately in
any of the maritime states, only the design of the arrangement for trawling
over the stern was made at the time.  The lincs were sent to Poona to be model
tested, together with the lines of Rasmussen's design.
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The Central Fisheries Technological Research Station at Cochin built
onc such vessel during the period of the second fraining Centre ‘for Fishing
Boat Design. Tn the course of building,cortain improvements:and changes
in the layout of the boat werc made, and the boat will eventually, when
completed, serve the station as a true multi-purposec.boat for trawling,
pursc seining, gillnetting and longline fighings When the results of the
model tests became available in early February 1959, a completely new
design was prepared, with emphasis on use as a trawler and purse seiner but
with possibilitics for use as a gillnetter and longliner also. This latest
design was distributed in March 1959, and it is cxpcected that some six to
eight boats will be built during 1959. - Definitec interest for this type was
registered in Madras, Kerala, Mysorc and Andhra, and® there are also possi-
bilities that it will be built in Orissa. -

This boat represents the first type of integrated fishing boat design
mad¢ in India so far. Pully decked, with a small wheoelhouse, generous
hold space for its size, and with engino power up to 40 h.p., this vesscl
will be very suitable for a multitude of uses in almost any place where mors
than 4 f%. of water is available. At the same time it must be pointed out
that-the size and layout of the boat puts it into a hithorto forbidden price
class: the hull-alone costs approximately Re. 30,000 and if fully equipped,
Rs. 50,000, making ownership possible only for fishing corporations, figher~
men's cooperatives and the like, but very unlikely for individual fishermen.

The salient foaturcs of this design arc scen in the drawings No. 6 to
ile s " The main dimcnsions arei— ‘

- 1P £
B-J mai. % B iy 9_,2,_ ft
T WE R i 3% Tt

Tho latest design of February 1959 calls for a hoat with very wide
transom stern, fully decked, with sharp Torecbody and ample flare to the
topsides forward. The engine is installed aft, with a genorous fish hold
amidships and forward, and a small storage flat in the bow. The wheel-
house may be arranged either forward or aft, depending on the preferred
fishing methods. Wo insulation of the hold is foreseon; however, should
the boat be required for trips of longer duration than 24 hr., insulation
must be provided The easiest way of doing this, ,would bc to arrangc o thin
ceiling (& in.) over the frames, coated on .the inside with bituminous paint.
“ork slabs would be laid on this ceiling, and covered by another ceiling of
about 3/4 in. thickness. Cork is readily available on the markect in slabs
of 3 sq. ft. and 2 in. thick Groat carc must be taken to -ensurc thal thers
is adequate air circulation betweon the planking and “the cork insulation.
Double cork slabs can be laid under the deck, against the deck planking,

and covered with 3/4 in. thick celling. The bottom. of the hold should
then be cemented, arranging a deep duct in the centre, to take mclting ice
watir and drip water from the fish. Mhis duct must be continuously

cleared by a bilge pump. -

The engine should be provided with the following accessoriess. P
#lectrical starting, bilge pump, fuel 1ift pump,  power: take off for winches,
dynamo and remote control gear_(m@chanical) for throttle and reverse gear.
All engine controls arc placed in the wheelhousc. - : :
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38 £t+ Training Vessel for Madras Polytechnic

At the request of the Government of Madras, the expert prepared an
outline designh for a training vesscel for the fisheries section of the Madras
Ceontral Polytechnic. Rs. 75,000 becing available for this project, it was
necessary to dampen the enthusiasm of the Polytecchnic officers, who wanted a
fairly big ship, equipped with all conceivablc gadgets; able 1o demonstrate
all fishing methods, and with living accommodation on board for about six men.
After several discussions, it was agreed to limit the size of the boat to
38 ft., lay her out as a multi-purpose fishing vessel, without any view to
commercial operations, and discard the provision of elaborate accommodation.
Instcad, the engine room was to be oversize, so that eongineering students

could gather there for practical training. Hold space was of sccondary
importance. The resulting design study is shown in Fig. 12 to 15
(Appendix 1>a The boat's main dimcnsions arc as follows:-

LOA i s 38 ft.

B, maz. poo o ik = Tl % . 8 .

T, maX. cee oo 4 ft. 9 in.

A - viimiw 17 tons .(approximately)

The boat is a flush deck, transom stern vessel, with moderately sharp
forebody, but flaring topsides. The engine 1s installed almost amidships
tnder a ralsed trunk which carries the wheelhouse. This arrangecment
provides full standing headroom beside the cngine, and allows some giX to
cight people to stay in the onginc room for instruction. The space forward
of the engine room may be used as accommodation for four men, or, better,
for gear storage. A small hold is provided af{ of the cngine room. Deck
equipment includes a small trawl winch, gurdy forward, removable, purse
davit and deck sheaves, removable trawl gallows and a simple mast and boom

stopped on deck just aft of the trawl winch. Accoss to the engine room is
through a hatch behind the wheelhouse, while a big hinged hatch forward
leads to the gtorec. The wheelhouse is generously proportioned, again to

facilitate instruction to be given on the spot in navigation and boat
handling. It will contain all the engineg controls, electrical switchboard,
compass, chart table and signal flag racks. If possible, a small echo-
sounder should be installed, preferably to the left of the steering wheel

in clecar view of the helmsman. On the port side, a closet may be built in
centaining a cooker and the necessary cooking utensils. Awning posts should
be previded to hang a large awning betwcen tho wheclhouse and the trawl
gallows. ' '

A marine diesel of about 50 h.p. is to be installed. The Mercedes-Benz
type M.202.B was rccommended as very suitable because it requires little
space and is readily available in India without foreign cxchange difficult--
ies at present.

The boat had not been built at the timec of writing.
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40 ft. TrawloT - Pursc Sciner

The neecd has been recogniscd for a medium sizod boat of substantial
catching capacity, able to make trips of three 1o four days at a time.
This is especially desirable on the West coast, with its prolific prawn
fighery. Such a vessel should be equipped cssentially for shrimp trawl—
ing and pursc seining for mackerel and sarding, and, perhaps, pole and line
fighing for tunt should be tried with 1t in the Laccddivo Island areca.
Experience with the vegsels of the Government of India Decp Sen Fighing
Stotion at Cochin ond Bombay has indicated that &t loast 60 h.p. should be
available in such a boat. 1t bocame ovident on investigation that careful
design could producc 2 boat of much greater officicncy than the vessels at
present in usc by the station.

The 40 ft. trawler - pursc gseiner, as shown in Fig. 16 to 23 should
prove to he an oxcellent boat, cspecially for the West coast prawn fishery,
although it will most likely also bec sseful in fishing from the deep water
ports on the East coast.

The main dimensilons arc s follows s~

LOA g 40 ft.

B, max. oo 12 ft. .

T, maXe  ces 4 £t. 10 in. Elight condition)

T 4 ft. 6 in. (loaded condition, approximatoly)

A

The lines provide for a vessol with moderatcoly shaTp entrance (due to
the front engine installation), flaring top sides and very flat, wide aft
body to give hor sufficient buoyancy when carrying a heavy purse seine and

full load in the hold. Underwater, the aft body scotions arc made very finc,

to cnesurc good watcrflow to the propeller under nll conditicns. The flat

buttocks indicate a boat that should not squat oxcossively under high speed, .

while the midscction should dampen rolling motions 1n a scaway. Gencrous
beam allows the draught to be kept at & minimum. Carcful stability calou-
lations werc made for various loading conditions of the vegscl, and they
indicate that she should have sufficient stability cven under most
undesirable conditions, such as whon carrying a wet pursc soine net on

the aft deck.

The scantlings provide for o very sturdy vesscel to bo built on sawn
frames with bent frames botwecn. This method is adopted as it is felt that
fery few boatbullders :n India would at present be able to construct o hull
of this size on bent fromes onlys

The internal arrangement shows a vesscl of ample capacity in a hold
reaching from just forward of midships to woll aft of the dcadwood. . Th
engine room follows forward of the hold, with o 60 h.p. Ailsa Craig dicscl
driving o 40 in. propelicr (maximum possible size) through a 2 3 4 in.
reduction gealX. Accommodation space for four men is provided forward
under the raiscd deck. Tho wheelhousc is arranged over the cnginc Troom,
with a small gallcy scparated in ivts aft port corner. Access to the accom—
modation is from thc wheelhousc. Portable dcck pancls are provided in the
wheelhousc %o facilitate removal of bulky cnginc parts, whilc access to the
engine room is through a trunking behind the wheclhouse, which algoc houses
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the winch drive. A skylight is provided over the forward accommodation
space to allow for c¢ffective ventilation.

Tho fish room hatch is built up on high coamings for safety roasons
and the hatch cover is insulated inside. =

The hold muet be insulatod fully if best possible rosults are to bo

_achicved. It is ncocessary for such a vesscl to carry ample icc to main-—
tain good gquality of the catch cven after a fow days out. Insulation may
be laid over a thin ceiling between sawn fromes, and covered by a 3/4 in.
ceiling inside throughout. For further details soc the description for the
32 ft. multi-purposc fishing boat.

Fig. 21 to 23 of the scrics give an improssion of three rigs that could
be used for this boat. Fig. 22 shows tho rig thoet should prove most versa—
tile; it provides for trawling by the Gulf of Mcxico outrigger method,
with either onc or two trawl nots, and is basically the samc rig that would
be adopted for o pursc soinor. Fig. 23 shows the boat rigged for purse
seining only. It will be sesn that a flying bridge could be arranged on
top of the wheclhouse, an arrangement that has its advantage when purse
seining for mackerel and sardine, as it gives a high point of obscrvation
to watch for shoals.

Fishing cequipment would consist of a trawl winch between wheelhouse
and hatch, removable pursing davit and declk sheoaves, and, possibly,
removable trawl gallows aft (Fig. 21). In addition, a small hand-

| operated windlass is foreseon on the foredeck to handle anchors. Chains
are Ted from the windlass through a centre chain pipe into a chain locker
below. :

The wheelhousc should hold all the enginc controls, as well as
adequate navigational equipment, such as compass, charts, radio-telephone
and an scho sounder. As indicated above, the galley is arranged in the
aft port corner of tho wheclhousc with a separate entrance from outside.

Wide interest has already been shown in this design. It is quite
possible that some of the larger, private, fish processing firms in the
Malabar area will build such boats in the near future to cnsure adeguate
supplies of raw material to their factories. Therc are at present very
fow boatyards in which a boat of this size, with its fairly complex equip-
ment, could be successfully built. It will have to be studiocd whether it
might be useful to re-design this boat for cventual building in steel,
which could also be done by a few firms in India. The cost of this
vesscl, consorvatively estimated, will be in the necighbourhood of -

Rs. 150,000, fully equipped. '

24 £t. 7 in. Boat — Change in Arrangoment

7 Soveral of theosc well—-established cruiser stcern boats had been used
in Mysorec State for trawling for shrimps. The Government boatyard at
Mangalore was building three such boats during ecarly 1958. When the
expert visited Mangalorc, at the requcst of the Director of Fisheries,
Mysore, two boats were already completed, while one had only .just bocn
started. Aftor consultations with G. Illugason, FAO Mastor Fisherman
and R. Ruppin, FAO Training Specialist, who confirmed the very good
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results obtained with small trawl nets, the oxpert advised certoin changes
in the last boat. The building went on accordingly.

The storn of tho boat was altered and a transom stern introduced
ingtead of the cruisor. A low dock—cum—flooring was laid aft, to provide
working space for trawl nct operations. he engine was installed further
forward and only a low hatch provided over it for access. The gurdy was
installed as previously in the fore part of the boat, while the helmsman sits
on the port side, forward of the engine, in 2asy roach of all controls.

The boat has sincc been finished, and good operational results are
reported. Fig. 24 centaineg the drawing showing the constructional changes
introduced. '

30 ft. Open Fishing Boat ~ Changes in Layout

Similar changcs were introduced for the established 30 ft. type to
make the boat suitable for trawling with small nete. This project also
originated in Mysorc but the changed layout hae since becn incorporated in
boats being built for Kerala and Madras, as well as the Laccadive Islands.
Apart from simple layout changcs, the lincs of the boat werc redrawm with
6 in. morc draught at the propeller and & in. morc freeboard forward. This
change will enable the boat to usc a big propeller with better results and
will make her appreciably dryer 1n a scaway. The layout appears in Fi. 25.
Three such boats have been or arc bullding in Mysore, while Kerala is now
receiving two boats to thesc specifications, and lndros has completed onc
and is building two morc. Most of thesc boats will be used at the
cstablished Fishermen's Training Centres, as they can conveniently be
converted for a multitude of fishing mothods. The cost of the changed
‘ type is not appreciably higher than the original open boats, and approX—
imates Rs. 14,000 without engino and fishing gear.

31 f£t.. 9 dn. Trainins Centre Boat —= Changes in Layout

The Fishermen's Training Centre at Mangalore, having onc such boat in
use, desired a sccond boat of similar type, but mainly for trawling opoT=—
ations. When the expert visited Mangalorc, he was asked to make on—the-spot
i recommendations for a revised layout of the boat, which was alrcady far
{ advanced in construction. The result of these recommendations is shown in
| Fig. 6 The mein advantages over the old arrangoment are readily scen,
i.e. a lower dock aft, with greatly increascd working . space (no cockpit), o
amall fish hold forward, and a tiny wheolhduse keeping all engine controls
and the helmsman out of the way of the fishing operations. Trawl rigging;
as currently used in the Mediterrancan Sea, was foreosecn, but other types of
rig could casily be tricd out with this boat. If warranted, pursc scining
can be tried by adding a rcmovable pursing doavit on one side, and providing
sheaves on deck to takce the purse lincs on the warping heads of the trawl -« -
| winch. This boat has just been commissgioncd in Mangalore and no reporis
it as to her bohaviour have so far becn racelived.

One such boat is curréntly building at Cochin for the usge of  the
accadive Fisheries Administration. However, this boat is of similar lay—
out to tho above-mentioned 30 ft. boats, the intention being to use the boat

for testing mony differcent fishing methods. '
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It is normally not a good practice to change existing dcsigns, and
this should only bo done if circumstancos prevent the adoption of a new
dcsign'(as was the casc with the 24 ££. 7 in. boat in Mangalore)5 op AL
substantial increascs in the boat's working officioncy can be cxpected.
Even then, changes should not be accepted as o ‘new design", but should
be treated as transitionary. . Any other boats nceded for work differocnt
from that intonded for the old, established types, should be built fo new
special designs.

Mechanisation of Tuticorin Vallams

Two Tuticorin Vallams were mechanised under the supervision of the
expert in April 1958 in continuation of earlier work by P. B. Ziener (sce
Report No. 1).

The engines uscd were:i—

a 3% h.p. ailr-cooled Lister Marine Diesel
b 8 hep. Solo Marine Petrol/Kcrosone Engine

It was difficult to find a suitable boat for the experiment. At last
it was decided to instal the Solo in the Departmental craft, Marit, and the |
Lister in the privately owned boat, Sagayan Rani. The responsible persong,
representing the Tinnevelly District Pishermen's Federation, were most help-
ful in the selection of this latter boat.

The Marit, having had an engine installed before, presented little
difficulty in installing the Solo unit. However, to prevent serious mis-—
alignment and structural damage to the boat due o the forces set up by the
engine, great carc was taken to increasc the longitudinal strength by
fitting two long, heavy engine stringers, through-bolted to alternate frames
and drift bolted to the cther frames. - Actual engine beds were bolted to
the inside of these stringers. The existing hele in the sternpost was
plugged and a-new hole bored to take a sterntube of less diameter than
previously used. The engine installation was, & very easy job on the heavy
beds provided. An intermediate shaft bearing was fitted between the
engine flange and the stern tube stuffing boxX. A new seacock had to be
fitted very near the keel, and a flexible rubber hose (stecl reinforced)
was used for the wet exhaust line. The fuel tank was fitted on the port
side of the engine, high enough for gravity feed. An engine casing was
provided, open at the aft side for easy access.

.As the Solo engine was much lighter than the previously used Petter

unit, the boat showed a much better trim and the extra wash board fitted as

» a-precaution earlicr could be partly removed. I+ appeared that kerosene
"engines might be a bit troublesom, as they need careful operation, and the
fishermen were not used to the speccial system of gtarting on petrol and
operating on kerosene. Performance of the boat during short trials was
satigfactory, although it was evident that & h.p. was perhaps too much for
this type of wvessel. ~An economic power would be about 7 h.p., provided by
a diesel engine of simple, rugged consiruction.
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e trials with the Marit indicated beyond doubt, however, that these
Tuticorin boats could easily be mechanised, but it would be advisable that
new boate built with a view to being mechanised should be designed on some-
what different lines. The beam should be inereased and a transom stern
added. Lorigitudinal strength should be built in by providing at least one
set of bilge stringers fore and aft each side, as well as making the keel
agsembly heavier. To prevent a leakage developing after some time the
frames should be spaced closer (or bent frames introduced between the grown
timbers, at about 10 in. centre to centre).

re

Revised lines and a suggestion for the construction of such boats(a
g (Craft

being worked out in the office of the Agsistant Director of Fisherie
and Tackle), Madras, under the supervision of the eXpert. '

A very different course of action was talen with the installation of
the 3% h.p. Lister engine. This unit was used to see whether old suitable
Vallams could be mechanised cheaply without substantial structural changes
(such as altering the stern section to take a propeller in the centre line).
Tt was decided to instal the engine at an angle and to pass the shaft through
the hull on one side, thus having the propeller either to port or starboard
depending on the sense of rotation of the engine. The combined effect of
the propeller rotation and the engle between centre line of the boat and
shaft line should keep the boat on a straight coursc without eXcessive rudder
action. ;

Due to the peculiar position of the engine, transverse engine beds were
fitted. A heavy floor was put into the aft part of the boat, taking the
ingide Tlange of tho stern tube. Between this floor and the planking, a
wooden block was fitted, carefully shaped to fit against the floor and the
planking. A similar bloek was fitted outside, and both blocks through-
bolted together to the floor timber. The blocks and the floor were bored
and the stern tube fitted. The propeller end of the shaft was supported
in a bearing, held in a bronze tube and fitted to the hull by twe struts.
This fitting proved to be the most difficult, as it had to be strong and yet
of slender dimensions and very accurately fitted. No suitable bearing
material being available locally, a white motal bearing was used encaszed
in teakl It is readily admitted that this is not ideal, but on the other
hand such a bearing can easily be made locally and a replacement will be
easy to get when it wears out. As the engine is air-cooled, no water
piping was required. Duc to the flexible engince mountings, vibrations
in the assembly are heavy, a fact that provided some difficulties with
regard to the cxhaust linec. It is absolutely necessary to have some longth
of flexible exhaust pipe to absorb the vibrations. The wooden engine
casing was provided with gencrous openings for air intake and outlet.

Fishermen on the spot were most critical about the eccentricity of the
engine installation. They predicted the boat would go in circles! - How-
ever, when the boat wes first tried the fishermen were invited on board and
could see for themselves that it held a wvery straight course without much
rudder action. The simplicity of the whole installation then found their
approval, and they were only too willing to bring their own boats for
similar ingtallations. Trials showed that 3% h.p. was on the low side even
for this small boat: 5 to 7 h.p. would be the correct power to instal. ‘
The flexible engine mountings have since been changed to rigid ones, result-
ing in much less vibration.
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The strut bearing proved to be too big and created severe air bubbling
under way. This would indicate the need for a well-designed bearing and
gtruts; and the necessity to use a propeller of bigger diameter and corres-—
pondingly less pitch. The speed recorded with this boat was between 4
and 5 knots at full power, with the engine overloadecd.

Recent roports indicate that this installation (and the type of
engine) is much preferred by the fishcrmen. The owner of the boat states
that his carnings have increcased by about 40 por cont since installing the
engine.

Further ingtallations of this typo are highly rocommended, but they must
be exccuted by cxperienced craftsmen to engurec trouble-free working. The
angle of the shaft line to the centre line of the boat _must be properly
investigated, but should be in the ncighbourhood of o Good quality,
water lubricated, énd bearings, such-as Minitex or Dunlop Rubber, should be
usoed. All boats with similar installations requirec additional stringers
to be built in from the sternpost to at least midships.

Installation of 5 h.p, Kirloskar diesel engine in Tuticorin Vallam

Barly in 1958, Messrs. Kirloskar 0il Engines, Poona, agreed to buy one
Tuticorin boat, have it shipped to Cochin, and let the C.F.T.R.S5. instal. ... -
one-of their 5 he.p. dits at their costs This was done in October 1958.
The engine provided is a standard Kirleskar 5 h.p. unit for pump or gener-
ator driving, and not a marine diecscl.” It ,was fitted with a simple
friction clutch at the drive end, and Messrs. Kirloskar provided a fixed
pitch propeller and sitern gear with the engine. The engine was instal~
led in the same way as the above-mentioned Lister unit in Tuticorin, and
a small centrifugal pump for the cooling water was fitted in the boat and
driven off the flywheel end by a belt. The gtern gear provided together
with the clutch, permits the boat to be driven ahead only! No provigion
is made for astern drive. This, in the view of the experit, is an unsatis-—
factory arrangement. To prove his point, a controllable pitch propeller
to show the difference in manceuvring ability was fitted by him. A Tepres-~
entative of Messrs. Kirloskars witnessed the trials and was convinced that
some means of going astern was highly desgirabls. The guestion of whether
Messrs. Kirloskar can produce a small reversce gear unit for their engines or
whother it is feasible to manufacture simplo controllable pitch propeller
units for these 5 h.p. engines 1z now boing cxXamined.

The engine gave very good resulte as far as speed of the boat-ig-
concerned but ceritain improvements arc necessary to make it suitable for
mass installation in Tuticorin boats. A marine type governor must be
provided, allowing a low idling spced of the cngine and scnsitive speed
control over a wide range. Similarly, it was felt that a cooling water
pump should be an intograted part of the engine.

Such small, Indian-made engincs will undoubtedly be a most economical i
means of mechanising scveral hundred Tuticorin Vallams, provided the above- 2
mentioned changes arc made and a suitable reversing mechanism is found and
introduccd.
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Mechanisation of existing boats must be done with great care as
each boat is different. Therc should be many more installations tried,
and there should bo constant improvement as experience is gainocd. Further—
more, mechanisation of cxisting boats should bo treated as an intermediate
measure only, & stage in the development of a fully mechanised fishing
fleet. Tt should be used to improve the gXisting boats only, but boats
newly built should be designed from the beginning to take an engine success=
fully. Tn the case of Tuticorin boats, for example, certain gtructural and
design changes seem tobe advisable, such as fitting a transon stern, provid-—
ing more beam and a dore marked turn of the bilges in the midship section;
as well as generally fitting considerably more longitudinal strengthe The
end product will no longer Took much like a Tuticorin Vallam, but it will be
an efficient small fishing boat.

Iv. INITIATED PROJECTS

24 f£+. Beach landing Boat

Considerable work was done in this development project. The reader
is referred -to Appendix. I for information on its status.

o8 ft. Fighing Boat for Mysore

The Department of Fisheries, Mysore, had accumulated a number of 20 h.p.
marine dicsels for which a suitable design wae lacking.' These engines are
too powerful for the 25 ft. Dboat range but too weak for the 30 ft. vessel
intended for trawling.

The Assistant Director of Fisheries (Engineer), Mangalore, was advised
by the expert to develop a new type of boat, 28 ft. long, which essentially
followed the lines of the 30 ft. boat. It was suggested that the forebvody
should be made somewhat sharper, with good flare to the topsides, and
generous freeboard, while the transom should be wider and flatter in the
underwater section, giving a very buoyant aft body, and providing plenty
of deck space alt. This arrangement would be somewhat like that of the
30 ft. trawler. |

The work on this project is still continuing, and no final drawings
have been prepared so far. ,

37 f£t. Training Centre Trawler for Andhra
z ,

The Kakinada Fishermen's Training Centre has been in need of a suit-
able vessel for training purposes since its beginning in early 1958.
During Mr. Ruppint's stay at Kakinada, he and the Assistant Director (Craft
and Tackle), evolved a general layout for o vessel to be used mainly for
trawling. The Asst. Director then prepared & lines plan and a rough
arrangement drawing which were sent to the export for approval. Many modi-
Ffications were thought desirable and the expert accordingly asked the Andhra
Government to arronge for the Assistant Dircctor to visit Cochin so that

the design could be discussecd 1n detail. Heo came in late October for one
week and the preparation of the lines was discussed in ‘detail, an engine
was solcooted and the opiimum propeller was calculated. Questions of
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fishing gear and rig were discussed and a rough outline for scantlings
prepared. The Asst. Director then preparcd the final drawings, which
were sent to the expert for critical review. These drawings were almost
perfect and required only a few small details to be changed, and, accord-
ing to information available (March 1959) the boat should be commissioned
within a month or two.

This projecct is an cxccllent ezample of the possible useful co-
operation between the C.F.T.R.S. (and the FAO cxports attached to it) and
the Fisheries Departments of the Maritime States. Tt would often be of
great advantage in dealing with o particular problem if thc officer
concerned could comc to Cochin for a few days and discuss it in detail

with the cxperts. This is a more effective arrangement than that of an
expert travelling to the state concerned. Concentration on the difficulties
prescnted by onc specific problem can thus be achieved.. It also helps tho

experts concerned to plan their work more effectively and to make better use
of their time.

63 ft. Pearl Fishery Vessel

At the instance of the Madras Government, the exXpert spent some timo
at Tuticorin to study the work planncd for a new Pearl Fishery Vessol.
He went on trips to the pearl banks to gain practical experience and to
see how and when canoecs are towed, the dutics of the vessel during the
diving operations, and +the performance required of her.

As pearl diving is a seasonal activity, the expert pointed out to the
Government officials that they should not build a 100% tug but a tug-cum—
fighing boat or, preferably, a deep seca trawler.

The outline drawings for such a vessel were prepared. The proposed
ship is 63 ft. overall, with a maximum beam of 18 ft. 6 in. and a draught
st of B £% .6 an. This low draft figurc had to be adopted because of the

regtricted water in Tuticorin harbour. Due to its various duties, the
layout of the ship was planned on a rather lavish scale, with a large cabin
below forward, a deckhousc cabin above, enginc casing over the engine room
and a big, roomy whoelhouse ovor. The aft fish -hold is not very big but
it was felt that this could be accepted as the vessel would not operate as
g commercial fishing vessel. Emphasis was put on a large working deck
aft, which is necded for sorting out the oysters and for possible explor-
atory fishing. ‘The vessel will havc a 210 hep. Ruston — Paxman diesel,
driving a S.P.M. controllable pitch propeller through a reduction gear.

The engine and propeller are remote controlled from the wheelhousc.

The fishing gear consists of a trawl winch, mounted athwartships aft
of the engine ocasing, removable trawl gallows aft and mast and boom with
the uswal fittings. It is also possible to rig the vessel for purse
geining.

The ship should be equipped with radio-tclephone (mainly for use
during pearl fishing to relay information on the catch to the shore station)
and an echo sounder. Agua~lung equipment is to be carried on board for
use by the trained Government divers; “da small, 12 ft. dinghy-with a glass
bottom is to be carriecd aft while on pearl fishing duty.

FA0 59/9/7027




- 18 ~ !
The design has been model tested in Poona. The resistance tests
indicate satisfactory resistance properties. It is planned to run self

propulsion tests to gain information on walke and hull efficiency, as well
as 4o test the model under actual towing conditions, with a sitring of
cances towed over the stern. These tests will all be finalised during
the early part of 1959, and design work will be finalised during August
September.

A great deal of work remains to be done on this project, especially
with regard to engine room layout and effective ubtilisation of cabin space.

4 profile wview of the vessel appears in Fig. 27.

Model Testing

A comprehensive program of model tests was ordered at Poona during
1958 to give comparative results of the performance of various small fishing
boat designs. Due to the importance of having some of the results ready
for use in further design work, certain priorities had to be agreed upon,
and only a part of the total tests has Dbeen carried out so far. The

detailed test results will be worked into a technical paper . The follove:. .

ing Table gives an account of the tests ordered and those done so far
(March 1959):

Type of Boat Nature of Tests Results
¥e ths Resistance tests, 2 displace-
gshrimp trawler ments, 3 trims each Available
32 ft. Resistance tests, 2 displace-
multi-purpcse ments, 3 trims cach + Available
o5 & Resistance tests, 2 displace-
ments, 3 trims each Available
24 Tt. 7 in. Resistance tests, 2 displace-
with cruiser stern ments, 3 trims cach g Not available
24 4. T in. Resistance tests, 2 displace— :
with transom stern monts, 3 trims each Not available’
~
30 f+. Resistance tests, 2 displace— ,
with transom stern ments, 3 trims each Not available.
24 The Self propulsion tests in surfl Not available
beach
63 Fte PPV Resistance tests Available
Self propulsion tests Not awvailable
Towing tests ‘Not available

FA0 59/9/7027

e



It is gratifying to note that the importance of model testing, even of
small boat designs, has generally been recognised, and it is very easy to get
funds sanctioned for such tests. The evaluation of the results, and their
presentation will, however, take considerable time and cannot be completed
before the end of 1959.

Boat Building Programs of the States

Detailed discussions were held with responsible Government officers
regarding their State!s boatbuilding programs for 19)9/1960 and considerable
ad hoc advice is continuously given to the builders of the boats. In this
way " the expert has been dealing directly with builders constructing some 25
Pablo poats, 15 open 30 ft. boats, 5 r&v1sod 30 ft. boats, 2 revised 31 ft.

9 in. boats, 10 new 25 ft. boats; 1 32 ft. multi-purpose boat, and several
boats of unspecified design.

The importance of determining as early as possible in each financial
year what boats are to be constructed has continuously been stressed; this
is important so as to be able to place building orders early enough to give
sufficient time to the builders for careful construction work. Rush jobs
at the end of the year should be avoided. Similarly, it was continuously
recommended that engines and items of equipment should be ordered after

knowing the exact requirements of boats and types. Only in this way can
migtakes be avoided, such as the delivery of engines with the wrong shaft
length, insufficient accessories, unsuitable propellers, etc. These

mistakes cause unnecessary delay in building and add to the cost because
new egquipment must be ordered or made locally,

Significant progress was made during late 1958 and early 1959, when
boats for Madras and Kerala State were ordered in a great many different
boat yards, thus bensfitting a number of small boatbuilding centres in many
places along the coast, so that mechanised fishing can be developed on a
national scale. ' :

Indigenous Manufacture of Bngines and Winches

The expansion of the mechanised fishing fleet is greatly hampered by
the rigid import restrictions on marine diesel engines, accessories and
spares, and fishing winches. The most widely necded engines are of the
‘power ranges 5 to 30 h.p., with 40 h.p. becoming important within the fore~
seeable future. i

There are several manufacturers of stationary diesel engines in IndLa
but a survey of their plans revealed that only few of them are in any way
interested in the marine field. :

Of these, Messrs. Kirloskar Oil Engines, Poona, seem to be most keen
to find ways and means of producing a marine version of their engines.
The Kirloskar engines are a development of the standard Petter diesels,
and as such are very well designed and built. In crder to find out their
usefulness for the fishing industry, Messrs. Kirloskars have agreed to build
thrée fishing boats at their own cost, fit their engines to the expert's
recommendations, and use the boats for fishing operations for some time to

- find out any Weaknesoe in the installations. They plan to build two
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25 ft. boats equipped with 10 h.p. engines and one 12 ft. multi-purpose
boat with a 40 h.p. cngine. To make the best usc of thesc cngines, it is
essential to £it them with reverse-reduction gears of a good make. Asg
most Petter engines arc fitted with Parsons' gears, it is suggested that
this make of gears should be imported for the expeoriments. Ultimately
the question will have to be carefully cxamined as to whether there is a
posgibility of producing such gearboxes in India.

It is the experi's considered opinion that the Kirloskar power units
would be very useful for the types of boatghow bullt in great numbers. -The
few changes roquired in the engines can be easily mado by the manufacturers,
apart from the gearboxes. 2

There are rumours that other makes of marine engines will soon be
available on the inland markets. The makes mentioned are mainly Perkins
and Ruston, with a possibility of Mercecdes-Benz also coming in. But therc
iz to date no concrete evidence avallable to the eXpert regarding the manu-
facture in India of theosc engincs. To his knowledge, only Kirlogkar are
experimenting with their cngines for marine use.

Winches will soon be in great demand. At present only two typcs of
winches need to be made in great numbers: the well-known vertical gurdy
type and the small, horizontal, two-drum trawl winch with warping heads,
friction clutch and brakes.

Some gurdies have been made at Mangalore by a local engineering firm,
and sold at very low prices (approX= RSD‘BOO), The same firm is at present
buillding a horizontal trawl winch for the new training centrc boat at
Mangalorc. This winch is similar to the small winches earlier supplied by
FA0 (Italian type), and is sufficient for all trawling done by boats up to
30 ft. length. Biggor boats will need a somewhat larger winch, which,
however, could equally well be made by local firms. Small trawl winches
have also been built by a firm at Cochin and onc enterprise at Rajkot.
However, therc is no regular producticn as yot of thesc items. The
C.F.T.R.B8. is colleecting information on the various firms interested in
making such winches, and it is planned to supply the firms during 1959 with
detail drawings of winches, gurdies, purse davits, hand winches for purse
geining, and other deck gear for fishing vessgels. It is most important
that a number of enginecering firms include these i1tcems on their list of
rroducts in order to ensure a reasonable chance ¢f success in the offorts
aimed at mechanising fishing operations. ‘

Training

There are four main ways in which an eXpert can carry out effective
training. The first - and probably the most effective - is Counterpart
Training, i.e., the expert is followed throughout his gtey or assignment
by one or more appointed counterparts who have to work under his constant
supervisgion.

The second, cqually important, is the formal Training Course (Biate-
wise, nation-wise, regional or international), with experts acting as
technical instructors to appointed Government officers or intcrested
parties from private cnterprise.
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The third way is through ad hoc advice, usually that of imparting
1nstructlons to craftsmen, such as carpentors and mechanics.

The fourth way might be termed ad hoc toos In this way, individual
officers come to a central place to scek from the cxpert information and
instruction regarding spccific problems. i

All four forms of training were imparted during 1958/1959 by the ezpert.
Mraining courscs will be troatod in a separate chaptor.

Counterpart training is only useful if the counterparts can be engaged
in practical work. Thus it was found that not more than two counterparts
can easily be employed usefully, as creating work for a larger number takes
too much time, and often results in unproductive work being given to the
counterpart, such as copying drawings or supervising work that has already
been superviged. As the eXpert spent only short perioeds at specific places,
he does not consider counterpart training in this instance to be very use-
ful. A counterpart chould be assigned to an éxpert for at least one yesar -
preferably more — if he is 1o grasp technique and original thinking behind
boat design and building. Provided he has a reasonable background of exper—
ience when he joins the expert, he should be able, after one year, to look
after the old and new projects in his locality without having to ask for
expert advice too often.

The expert had three men as assigned counterparts during his stay in
‘Madras and one in Kerala State.

Ad hoc advice was given freely, mainly during extended travel periods
all around India. Wherever possible, boat building places were visited and
local methods scrutinised on the spot and suggestions for improvements given.

The Central Figheries Technological Research Station at Cochin is an
ideal centre to provide training as under method 4 above. It is well equipped
to collect information.on boatbuilding programs from all over India, and to
give centralised informsiion and advice to anybody who might seock it. Much
time is saved if instructions are given. in this way; perhaps followed later,
when the work is in progress, by personal visits from the expert or the officer
in charge of the particular department at the C.F.QI.R.S. Very good
results were obtained with this method, especially in Madras, Andhra,

Mysore and Xerala State. The Hisheries Departments of these four States
are in continuous touch with the C.F.T.R.S. and the cxpert, and advice can
be given quickly on any problem arising locally. If there is need for
personal intervention, an officer from the Statc Department can visit Cochin
and discuss. everything w1th the many experts and trained staff members
available there.

It is advisable that the expert undertakes frequent inspection and
information trips to the actual boatbuilding places and the offices of the
State Departments so that he keeps in mind the particular problems pertain-
ing to differcnt localities. A close personal relation with the officers
in charge of the fisheries dcvelopment in all- State Governments is most
desirable. ;

The growing work load at the C.F.T.R.S. and tho inoreasing demand for
new designs of much larger vessels than previously catered for, makes it
impeorative for the export to have the sorvices of essential drawing office
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personnel. The minimum requirements arc onc draughisman,; one soccretary
and an assistant, who should preferably be a long-term counterpart with
sufficient seniority in service to make it possible for him to assume a
responsible position in the national fisheries organization.

It should be studied in this connection how the services of onc or
more graduate naval architccts from the Indian Institute of Technology,
Kharagpur, could bec made available to the C.F.T.R.S. While the appoint-
ment of such a naval architect to the staff of the Ministry of Food and
Agriculture in Delhi is a step in the right direociion, it remaing to boc seon
whetlier this technical officer could not be utilised to better advantage at
the C.F.T.R.8. in Cochin or in the framecwork of some other organization morc
in touch with the boatbuilding industry serving Tisheries.

During his short stay at Kharagpur in November 1958 the expert found
the students of the Department of Naval Architecture at the I.I.T. greatly
interested in fishing boat work. He fecls that ways and means should be
explored that would allow these students to spond at least part of their
practical training in wooden boatbuilding yards or with the C.F.T.R.5. to
familiarise themsclves with the important diffcoreonces between theoretical
naval architecture, big ship construction and small boat development work.
If at all possible, the interested students should be given the opportunity
to attend relevant training courses held by thoe Government of India.

All aspects of training are of importance. It is not so much what the
expert docs that docides the success of his misgsion, but what the people to
whom he gave training and with whom he worked, are able to do after he leavés
the country. ; e

V. TRAINING COURSES IN BOAT DESICN AND BUILDING
AT C.F.T.R.S., COCHIN, 1957 AND 1958.

Training Courses in Boat Design and Building were organised by the
Government of India at the C.F.T.R.8. in Cochin during 1957 and 1958. The
courses were of six months' duration each and run from 1 July to 31 December
respectively, following FAO's recommendation as given in Appendix 3 of the
"Report Wo.l to the Government of India on Fishing Boats" (FAO Report No,945)9

FAO made available the services of Mr. P. B. Ziener, FAO Naval Architect
ag chief instructor for both courses. In addition, for the 1957 course
Mr. E.Kvaran, working as FAO Marine Enginecer in Ceylon, was seconded to give
one month's lecturing in Marine Engineering according to the syllabus in
Appendix II of thies report. For the 1958 courge, FAO instructed
Mr. P. Guriner, FAO Naval Architect, to devote as much of his time as
possible to agitive teaching at the Centre. He spent accordingly about
one month giving lecturcs.

Mr. G. K. deiyan; Assistant Director of Fisheries, was acting as

Administrative head for both courses, apart from participating as a trainee
in the first course.
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A detailed report covering the 1957 training centre was submitted to
the Central Government in February 1958 by Mr. Ziener, together with copies
of the drawings made by the trainees during the coursc. Az both courses
werc conducted on similar lines and with basically the same curriculum, only
g summary report is given here for the second coursc.

The following cleven trainess attended the 1957 courscs-

P. B. Sapre

M. Jayaraj

N. M. Jade

D. A, Gnanadoss

S. K. Arokiaswanmy

Jayaram Jena

D. L. Guha

V. G. Joseph

T. J. Mathew
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Bombay

Mysore

Madras

Madras

Orissa

Wegt Bengal

Kerala

Kerals

Asst. Mechanical Engineer, Veraval.
Diploma in Engineering, A.M,I.E.
(India), A,B Sec. In charge of
FAO and TCM equipment and craft.

Agst. Director of Figheries
Engineer.  Bachelor of Enginecr~ .
ing (Elcetrical). In charge of
Government Cold Storage and '
mechaniscd fishing craft.

Asst. Buperintendent Fisheries.
Bachelor of Science. Bachelor of
Education. Headmaster of Govern—
ment Fisheries School, Karwar.

Asst. Director of Fisheries
(Craft). Bachelor of Arts (Zoo-
logy). In charge of mechanisation
of fishing craft and boatbuilding

. in Madras.

Asst. Director of Fisheries,
Madurai. Bachelor of Arts (Zoo-
1ogy)n

Government Mechanic. Industrial
Diploma. Mechanical -overseer of
mechanised fishing craft~and tackle.

District Mishery Officer. Bach~
elor of Arts. Maintenance of
Government fisghing vessels and
combustion engines.

Sub-Inspector of Fisheries, Figh-
criocs Tcchnology and Navigation at
Madras Polytechnic.

Sub-Inspector of Fisheries. Figh--
eries Technology and Navigation at
Madras Folytechnic. Apprentice
Inde-Norwegian boatyard at Quilon.



1957 trainees (Continued)s

. W. Mukasa Fagt Africa

G. K. Xuriyan Govt.

o Pl

of India

Instructor in beatbuilding at
Kabalega Technical School,
Masindi, Uganda.

Agst. Director of Fisheries
(Techn. ), Central Fisheries
Technological Research Station
Cochin. Administrative Head
of Course.

The following twelve trainees attended in 1958:-

From State Governments -
K. A. Doraj Rejah Madras
B. Krishnamurthy Madras
T. Selwvara] Madras
K. G. Dave Bombay
B. R.. Bastry Andhra
M. Seetharam Mysore
K. B. Nenon Kerala

Non official participants -

Paulraj Fernando Madras
V. Jyotischéndra Mysore
K. G. Dawson Kerala
A. Jackson Kerala
3. Baleem
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Pradesh

Govt. of India Draughtsman at C.F.T.R.S.,

Agst. Director of Fisheries,
Wellore. Bachelor of Science.

Regearch Asgsistant, Fisheries -
Technological Station, Tuticorin.
Bachelor of Science.

Inspector of PFisherieg, Madras.
Bachelor of Science.

Draughteman, Department of
Figheries, Bombay-

Inspector of PFisheries, Vizgag-
apatinam. Bachelor of Arts.

Sub-Inspector of Fisheries« Bachelor

i of Arts.
General Foreman, INP Boatyard,
Neendnlkara.

Tirunevelli District Fishermen's
Federation, Tuticorin.
DPravghtsman-iMechanic.

Brunton
Cochin.

and Co., Boatbuilders,
Bachelor of Engineering.

and Co.,

7

Brunton
Cochin.
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The following number of trainees from the different maritime States
have so far been given formal training:i-

Bombay 42 o n 2
HMysore ‘e »o 4
Ferala e b 5
Madras ‘ L. il 6
ndhra Pradesh - - 1
Orisss .o gt 1
Wiegt Bengal " oy 1
Central Government r - 2

These figures show clearly that the bulk of formal training by TA
naval architects has gone to nominees from Mysore, Kerala and Madras
States, while Andhra Pradesh, Orissa and West Bengal have only one trained man
each. 14 is somewhat disappointing to note that Mfr. V. S. Devara, Asst.
Director of Figheries in charge of craft and tackle in Andhra Pradesh, who
has been a most promising counterpart worker, has not so Tar been given the
opportunity to parteke in any formal training course.

Although the curriculum of the 1958 course followed closely that of 1957,
it was not found possible to secure the help of a gqualified marine engineer
to impart basic training in engine maintenance and general marine engineering
Worke. This part of the course had thus also to be taken care of by
Mr. Ziener.

The trainees were fortunate to be able to follow full scale boat-
building activities at Cochin, where several boaits were at the time being

4

built by Messrs. Brunton and Co., and one boat building at the C.F.T.R.S.
The general experience with these training courses is:—

(a) Tt is of utmost importance to clearly realise that the trainees,
after such a six months training course are by no means naval
architects or boat designers. They will have acquired a good
amount of basie information and knowledge and should have

- received enough incentive to be able to channel their imagin-
ation properly. - It is imperative that these men be given
every possible opportunity to work in the specialised field of
their training, in order to further their knowledge by contin-
uous practical eXperience in day to day work. Only thus will
they be of lasting benefit, and able to assume positions of
responsibility, in the fisheries organization of their State.
This point cannot be emphasised enough. Any impression that
these men are Ffully trained and need no further training, if
such becomes available, is mistaken and should not be allowed
to restrict the volume of training available to one and the
same officer. '
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(b)

(a)
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Trainees have not normally an even level of education.
It thus becomes necessary to spend gquite scme time in
levelling the background knowledge with respect to such
important subjects as basgic mathematics and physics.

It seems important that definite standards of education
be made a condition for participation at formal train-
ing courses.

Apart from giving the trainees the necessary theoretical
background {basic naval architecture>9 it is most important
to teach them to use their own imagination rather than
blindly copy their teachers. I ig purpose it is eXcead-
ingly imporitant that they sec and el for themselves what
influence design has-on the behaviour and performance of
fishing vessels. To be able to apply this feel to their
imagination, they will have to participate in fishing trips
and undertake thorough performance triels with a variety of
boats. They should also have a good idea of how to handle
small boats under way, without going into intricate details
like navigation. Understanding of the basic methods of
fishing is a very important subject, which again is best
taught by taking the trainees out during fishing trips and
letting them explain-the mechanics of the operation after—
wards.

Audio-visual means of teaching should be used as much as
possible. Models, three-dimensional spaces made up of
plywood or cardboard panels, large-scale blackboard drawings,
films, stripped engines, winches and other full-scale equip-
ment are excellent means of putting across practical
congiderations that would be difficult to explain otherwise.

Drawing board work is also essential, inasmuch as the
trainees should be able to clearly cxXpresgs their ideas by
means of a ftechnical drawing. First class finish of
drawings (inking, lettering, etc.) is of sccondary import—
ance in such a short coursey the trainees will be mainly
concerned with supplying working drawings for particular
Jobs within their own fisheries department. Clarity and
simplicity are the main requirements.

Detail drawings should be studied carefully by the trainees
to give them an idea of the many different ways ‘in which a
particular problem can be solwved. After they acquire the
necessary skill in clearly visualising the meaning.of a
drawing, they will be in a better position to suggest
improvements and modifications, or to find new and simpli-
fied ways of doing the same thing.



VI. CONCLUSIONS AND ReCOLLENDATIONS

In this chapter, conclusions are off roa
sectors of fishing hoat development as a whole, hased cn the eXpert's
experience from February 1958 to March 1959. T™esc conclusions in each
instance are followed by a set of recoummendations meant to indicate
singgested improvements and to show the main line of the eXpert's progrem
of work for the future.

ered for a number of specific

Boat Degign:

Bach maritime Jtatc has ot proscnt ot least 4w or three officers in

its fisheries department who have attended onc or the other of the Training
Courses in IFishing Beat Design at Cochin in 1957 and 1958. While this
training could not be sufficiently comprehensive ag to produce fully quali-
fied boat designers, i1t has no doubt given the participants o basic knowledge
of how to tackle the various problems which arigze in designing and building
small fishing boats. The training, together with thce oXperience gained by
the men in actual service in their States, gualifices them to deal with their
State's small boat building programs without too much advice and help from

experts. Should new designs for small boats be required in any State, these
men should be able to attempt such work. Marthermore, they know that they

can at all times agk the C.F.T.R.S5. for help, and it is quite feasible that
some eXisting design could be made available to them for thelr particular
, puI‘pOSCo

These men, however, are not yet qualified to deal alonc with detail
designs for larger vesscls. After some years of practical training and
constant working in thc sphere of boat design and building, they will
acguire further knowledge and be able to decide design questions posed by
bigger vesscls. :

At prescnt, the following stondard designg are ovailable for building
anywhere in India under the supervision of Craft and Gear officers of the
Fisheries Departments~

(1) 24 ft. 7 in. Pablo type open Fishing boat,
. and line fishing. .
(2) 25 ft. transom storn boat, for gillnetting, line fishing
and trolling.
23; 30 ft. open fishing boat, for gillnetting and line fishing.

for gillnotting

4 30 ft. half-decked boat, for trawling, £illnetting and line
Tishing.
(5) 32 ft. multi-purpose boat, for trawling, purse seining,

glllnetting, line fishing, trolling.

A number of arrangements are available for most of these boats, while
some are even obtalnable with lines specifically drawn for different depths
of water. A number of special designs (see Report No. 1) are also avail-
able at the C.F.T.R.5. which can be released upon application.

The above-mentioned boats are scund, tried designs, and should be
sufficient for the noeds of cxpanding fishing communities for some years
t0 come.
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Recommendations: State Craft and Gear officers should be encouraged
to tackle independontly boat design and building problems in their regions.
They should be relieved of much of their present administrative burdens to
give them more time for study and to do zctual design work. They should
be encouraged to refer their special problems to the C.F.T.R.3., Cochin
where such problemg will be treated by compet stafi or referred to
experts assigned to the Station. Full designs made by the officers in
the State depariments should always be sent to Cochin for review before
any building is commenced. If possible, the officers should visit the
Cochin station periodically to discuss difficulties and problems that might
have accumulated in their departmeonts with regzrd to boat design and build-
ing. .

New designs should be asked for as sparingly as possible and constant
effort should be made to perfect existing designs so that they becowe more

w0

sultable for any required fishing mocthod. Thus, arrangement drawings
should not always be Tollowed meticulously but should be adapted to each
specific purpose. Trying out of new types of fishing gear will almost
always necessitate changed layouts. This should be decided upon at an
early stage and not only when the boat is half finished. In these matters

again, the advice of the C.F.T.R.3. is naturally available to all States.

Boatbuilding:

There are innumerable small boat builders all along the coast of India

but only a few can build boats to drawings. This haos resulted in contracts
being given to a limited number of firms, thus creating a type of monopoly
position. It is, however, gratifying to note that last year's boatbuilding

contracts of Madras and Kerala State were split up and orders placed with a
number of firme. While in certain cases this will bring initial difficultbic
in the way of explaining over and over again the features of the boats, it
will in the long run be of great benefit to the industry. The more competer
boatbuilders there are, the fiercer will be the price battle waged, and only
efficient and good builders will eventually remain in business.

State—-owned boatyards have not been able to talc away much work from
private enterprise as yet. Their output has so far been very limited
because of insufficicent building facilities.

Boatbuilding quality is generally good. Mozt builders now making

mechanised boats have mastcered the technique of steam bending (or oil
bending) frames, building smooth hulls without exXcessive planing, and

making complex stern and stem asgsemblies sirong and cxact. Joiner work
is of good quality, %oo, although often a bit on the weak side. Hatech

coamings, covers, linings, etc., tend to be too thin, resulting very soon

in leaking joints, warping surfaces and cracks in planks. Decks generally
are not very well made, the planks used being too broad, and no attempt is
made to lay decks with long, continuous planks fore and aft.

Engine installations often are the weakest spot in new boats. Insuf-
ficient care is taken in the first instance to align the engine correctly,
while, later, the fishermen rarely check the alignment periodically so that
serious damage often occurs. The practice of throughbolting the cngine to
the planking is undesirable, and heoavy hanger bolis would be preferable.
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Great savings could be effected by using hot dippod galvanised iron bolts d
instead of copper rod at least for inside boliings.

Boatbuilding timberg currently used in South India are several vari-

¢tics of Aynee ~nd Ven Teak, whereas in North India Burms Teaolk, Indian Teal

1
~
5

and Ven Tealk are commonly uscd. Ayneo has been found to be a good boat-
building timber and much cheaper than teal  however, its durability is

often questioned.

Generally, boats arc built of unscasoned timber. Logs are purchased,
sawn up and immediately used for building. Yhis practice ig probably due
to the very low financial resources of the averago builder, who simply ocan-
not invest in a timber yard. Often, he is cven depcndcent on advance
payments when rcceiving orders. On the other hand, buildors are never sure
of a continuity of work mainly becausc of the ordering systom of the various
Governments.

Vory little usc has beon made so far of marine plywood, which is manu-
factured in India in good quality. Similarly, only one firm has experience
in handling plastice and recsin-bondcd fibre glass. These materials have
not so far been uscd for fishing boat work.

Recommendations:s Tt will be most important to impart training to
local boatbuilders. Thig should consist of both instructions in modern
boatbuilding methods, as wecll as in reading blue prints. It would be

desirable if the C.F.T.R.S, could maintain a skeleton staff of good boat-
building carpentors to be sent out to various local boatyards for short
periods to help with orders for modern boats. These carpenter-instructors
should then teach the local men blucprint roading and advanced construction
mothods, while supervising the work at hand. Similar gkeleton staffs of
instructors could be maintained by the Statc Boatyards, once they start
functioning properly. These latter yards should not, in any case, be con-
gsidered as commercial boatbuilding yards, but should be reserved for
experimental work, training schemes and maintenance wozk of Government
vessels. '

More emphasis should be placed on supervising boatbuilding. Builders
should learn to follow specifications and scantling tables, and only change
items after formal approval of the appointed surveyor.

Engine installations and other mechanical work should be of a higher
standard. For this purpose, the addition of a gqualilied marine engineer
to the staff of the C.F.[.R.8. would be highiy desirable. If possible,a
FAO marine enginecer, with experience in small boat work, should be attached
to the Station to be in charge of training schomes and to conduct periodic
surveys of boats in various localities.

BExperiments with new timbers should be cdrried ocut, preferably in
collaboration with the Forest Research Institutec at Dehra Dan.. Simplified
construction methods should be tried, such as hard chine strong back
construction, and usc of plywood. It would be desirable for the
C.F.T.R.S. to undertake the construction of a hard chine version of the
32 ft. multi-purpose boat, featuring also the usc of plywood panels for
bulkheads and wheelhousc construction.
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aged, even if first cost of boats
2 built of Aynee three years ago
flulth durability, thus not
”tlan, Teak keels, planking
2bly longer life Tor the boats.

Increased use of teal should be enco
would thereby increase. Inspection of boa
revealed that this wood is probably of ins
justifying the somewhat lower cost of con
and decks would definitely result in cons

Builders should be encouraged to establish timber yards so that seas—
oned timber becomes aveilable for the main constructional members of new
boats. This emphasizes the de%irabi”itv of indicating well in adVﬁnce the
probable volume of required boat construction for each State (see below)

Equipment: (Engines, winches, rigging, navigational equipment).

Due to the current import restrictions, it -is often di
what engines will be availlable for future boats. this creates certain
difficulties when planning the bodts, as different engines often require
different installations and accesgories, such as exhaust lines, pumps, Tremote
control gear, etc. Unlesgs suitable marine diesels can be manufactured in
India in the near future, the questlon of obtaining good engines is likely
to become more and more & limiting factor in the expansion of the Tleets.

fficult to know
5

Often, very little care is exercised in ordering the engines. Standard
equipment is too Irequently ordered without reference to the boat it has to
go into, and a result is that engines are often found to lack some components
when the time comes to install them. A peculiar and common deficiency is
that the shafts delivered with the engines are too short for the intended
boat and new shafits have to be ordered, resulting in delay and increased cost.
Standard propellers, as delivered with the engines, are sometimes found to
give low performance. This is especially true if the boats are intended for
trawling where, normally, propellers with smaller pitch than standard are
Necessary. ' C

Little use is made of the wide range of reduction gears available.
Generally speaking, reduction should give lowest possible r.p.m. to allow
the use of the largest possible propeller. Engines for small gillnet
boats should be ordered with fuel 1ift pump because it is very difficult to
arrange fuel tanks for gravity feed in these small craft with their resiricted
space. ,

No standard fishing winches arc as yet available in India. Winches are
ordered individually, if required, and vary consziderably from order to order.

Most winches at present in use have been provided under technical aid schemes.
Unless standard winches can be ordered from catalogues, it is of little use

to specify the winches required for boats of new design: thus, very often
make-ghift arrangements are found on boats which are not entirely satisfactory
and reflect a lack in planning. The positioning on deck of the different
mechanical fishing aids is often not consistent with the best practice for

any special fishing method.

Rigging of masts and lifting tackle is grossly neglected in the bigger

boats now building. Mittings are often of unsatisfactory design which could
easily be improved.
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As therc arc no uniform rogulations available ds Wt §%garding navi-
gational and safety cquipment, they arc too ofton omitted. Most small
boats are insufficiently equipped, but the largor boats so far delivered
from forecign yards have normal equipmont. This oquipment is rarely main-
tained properly and, conscquently, is of little usc in an cmergency. The
report of the Fisheries Investigation Committee, when published, will be of
great help, and logislation on an All-India basis is nceded in this
recspoect. -

4

Recommendations: lMuch more care should be taken when ordering
cngines. The State Departments should specify clearly, when asking for
tenders; any additional accessories required and any difference from stand-—
ard to be supplied. "Hegulting orders should be as complete as poseible to
avold disappointment lator. It would be very wvaluable if the C.F.T.R.S.
or the experts were consulted beforc tender notices and orders are posted.
However, this can only be donec if,at the samc time, the types of boats are
known for which tho cngines are required and the types of fishing that the
boats will do. The selection of prdper propeller sizes, especially, could
then result in an appreciablec increasc in the efficiency of the fleets.

The services of a well qualified marinc cnginhcer are again indicated herc.

With the coming of more efficiont boats, o great demand will arise for
winches and similar gear. The question of using standard sizes should be
considercd and sultable types should be sclected for mass production, The
C.F.T.R.S. should, for this purpose, preparc construction drawings for such
items of equipment and circulate them to well-lknown ongineering firms,
State Dopartments should also have thesc drawings and use them as much as
possible in ordering such equipment. This would make it profitable for
manufacturers to produce greater numbers of one item. IT it is known that
next year some ton 32 fi. trawlers will be built, the orders for winches
should be combined and placed as one large order, resulting in appreciable
gavings in menufeeturing costs. Such coordination of orders could perhaps
also bo effected through the C.F.T.R.S., provided thc States notify their
reguirements well in advances

Sketches, showing optimum positioning of winches and gurdics for
different methods, should bBe preparcd in collaboration with the master
fishermen experts in the field.

Rigging fittings for a varicty of purvoscs should be designed at the
C.F.T.R.5. and the rcspoctive drawings made available to all State depart—
ments. The eXpert proposgoes to devote considerable time to these problems
next year. ' '

It is most desirable that rcasonable regulations regarding navigational
and safety equipmont arc preparcd and put into offcct shortly. These
should be taken into account in any new design and should be gtrictly
enforced. Liste of rccommonded and suitable items of cquipment (prefer—
ably all made in India) should be prepared and circulated. Periodiec -
inspection of such cquipment should cnsure its functioning efficiently at
all times. :

FAC 59/9/7027




Model Tests:s

While the great number of tests ordered in 1958, and partly conéluded
at the time of writing, show that the importance of ccnlucthg such tests
is clearly understood. in India, it may be of advantage to point out once
more the great help they are for the lesigner.

There is actually a dearth of background information for designing a
boat in the 20 to 40 ft. class. By sanctioning the present series of tests
and, it is hoped, further tests, the Government oi India hag made it possible
to Collect s wealth of information regarding this size and class of boat.
Careful design, basged on results from model tests, can enpure great savings
in fuel costs and can result in greatly increased performance of the boats.
However, certain important observations must be made here. A boat once
tested in a tank is not necessarily the best, nor necessarily good. Only
re~testing and the appllcatlon to new designs of the results obtained can
bring improvement. Turthermore, it must be ensured that tests are run
under comparable conditiong so that the ros sulting deductions made from the
data for similar boats are valid.

Recommendations: After completion of the present series, it is recom-
mended that the new lines prepared for the 32 f4. nulti-purpose boat be Te-
tested to see whether the minor changes have resulted in an improved hull.
Further tests during 1959 should include a complete series with the new
40 ft. trawlcr/pur seiner to ensure that this design is only released iE
it offers an optimum hull shape. A1l the available results will then be

worked up into a technical paper for presentation at the Indian Shipbuilding
and Shipping Conference or at another technical meeting interested in the
development of fisghing boat design. - '

Training:

The efforts to impart a broad base of knowledge concerning fishing
boat design and present day building practices to a wide section of Govern-
ment officers and private individuale were very successful in 1057/1958
More training courscs with a somewhat advanced curriculum are planned for
the second half of 1959 and State Governments have been asked to release
the 1957 traineeg for this course.

Not much headway has been made during the perioed under review with the
training of carpenters in the cottage boatbuilding industry.

Recommendations It should be continuous ¢y borne in mind that any of
the counterpart worLcrs and other officers who have received fraining by FAQ
naval architects,dircctly or in formal training courses, may not be consid-

ered fully-trained boat dosigners. They have received a valuable basic
training and still need as much varicd experiencc as po0~1blc= this can
only be had through continuous practical work and home studie A short

period of six to ten months without being in touch with the partioular ,
subject of their training will normally sufficc to let them forget mos% of
what they have been taught.
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Relationship Beiweoen the C.F.T.R.S. and the State Departments of Fishery:

Craft and Gear officers of the rcspective State Departments should take
fuller advantage of tho services offered by the C.F.T.R.S. In the interests
of a uniform devolopmont of tho technical services being made available to
the fishing industry in India it would scom to be advisable that the C.F.T.R.5.
ghould be consulted as often, as possible, cspocially regarding designs of
boats for spocified purposes, tho sclection of engines and propellers, equip-
ment and layout of boats of all typcs. Such consultations should be
initiated at an carly stage of projcct planning by the States and should be
as specific as possible to cnsure gufficient time being avallable at
the C.F.T.R.5. to deal with them fully.

In particular, sclection of engines should be made after type and
number of boats to bo built have been determined, and in good time to allow
for early delivery of the engines and additional parts to the builder's yard.

To cater for this important service to the whole fishing indusiry, the
C.F.TeRsS. will havc to be appreciably expanded. It will have to acauire
comprehensive data on boats, engines and cquipment. It needs a speedy and
accurate duplicating scction to disseminatc the nceded information. Its
drawing office must be better equipped than at present so as to handle all
possible requests for detail drawings; in particular, an officient blue-
printing scciion with a good stock of copy paper is required.

The boatbuilding facilities of the C.F.T.R.S. should be improved to
allow for cxperimental work with now types of boats and new bullding mater-
ials to be carried out. For this purposc a small, permanent building shed
is required; a few goed carpenters should be kept permanently employed and
a number of simple power tools (elcetric drill, circular saw, tool sharponer)
should be at hand to specd up construction worlk. Spacce must be provided
Tor mechanical worlk, ongine ovorhauls and testing.

An easily accesgegible watorfront is roquired, with mooring facilities
for a number of boats.

In this conncction it should be pointed out that space is also needed
to hold training coursecs in various spocialised ficlds. This space should
not, if possible, be in thce same room as administrative. offices or testing
laboratories and general workshops, if concentrated work at such courses is
required.
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“hile most points of reforencse in thoe expert's technical ingtructions
¢ coversd to gome extent during the report period, veory little was done
with respect to I) 4). This is mainly due to the fact that the boaityard
schemes of most Sta- arc lagging bohind gchedule and are only now slowly
materialising. The next peried of cepignment will sce greater activity
in this field.

Ag ercat emphacis will be wut on training and cooperation,
nd 1% is egpecially hoped that very active cooporation with INP, TIM,
Colembo P of coursa, ether FAC £i c2 T fcllom the

unagr

Thu )110 1?5 main progz

T
I
adaljﬂMﬂHL cill he end of 1960:

A1l initiated projocts under this head
s i3lY be finalised, nnd tho bea boot development
Frogram should cnter in ite lost final planning
¢f the 3rd Mive Ysar Plan.

Two neir des 5 for small boats arc nlanncd to bring tho scries

of availablc du31dns to a closu:

7

~ 36 f%. Multi~Purpose Boat, and

~ 30-35 f4, boat for cxt
with not more than 2'-

Marthor new designs will compriso:

~ Vegsels Tor the Government of India Deep Sea FPighing
k !
Pleety replacement program during the 3rd Plan.,

so vessels should be so designed that they arc also
{ a

Jor private opsrators who wish to build
sea flghing Tleot.

Yith thoe advont of more detailed

ationg into the ﬂOuulblll ties of the tuna

investisg

fisheries off the Lacecadive Winicoy Islandz, as
well ag in thoe off-shore rogions of the Arabian Sea, it
ig likely 4hat some gpecialiscd vossels for this trade

will Dbg reguired by ths wnd of 1960 or carly 1961.

yous

Pish carrier for Laccadive Islands: Thoe fishing industry
in this island group is gre: gxpanding and thoro may
goon be the need for a voery fast transport vesscl to bring
the catches 1o Calicut or Cochin.

13F
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- Resezrch Vissels: To hoelp the expanding deop sea fishing
?1Guts it seeomy important to employ a numbar of ¢fficient
~o3oarch vegsels, mainly Tor cxploratory fishing, but at

a 1 Ter stagoe also for regoorch into -the resources of the
threc occansg.

b} boat Puilding: Apert from the usual ad hoce adwvice in this field,
and the training impartcd in formal courses (see below), the
following work iz planned:

— Building of an ¢xperimental

i tom fishing bhoat
in conncction

the B0, Twlls anced coursec in
boat degimn,

~ The posaibilities of building steel medium size fishing
gssels in Indian shipysrds will be studied, together with
the maintenance probloms ing from the use of gteel

ig clear alroady "that Indian shipyards are

vurj much intorceted in obtoining such orders as gap

Tillors However, very cercful consideration of the

difforent problems arising out of stecl vesscl use must

procede any decigion in this connection.

uublu, 1+

- A gtudy of the development of boatbuilding facilities and
boatbuilding prices during the last five years will be
undertalken, This will include such detailed items as
timber prices and availabllity, prices of metals and alloys
in various localities, and -rages in boatyards. Alongside
with this study, the productivity of the different boat
types no: available should be investigated to gain a clear
idea of thelr suitability and efficiency. Tuch of this
work will be undertalien by the staff of the C.F.T.R.5.,
the exvert coordinating their worl and drawing the final
conclusions,

c) Iraining: A third training course in boat design and building; but
on somewhat advanced lines, is planned for 1 August to 31 Cctober
1959, It ia hoped that all trainees of the 1957 course will be
released bpy thelr respective Dtate Govermments Tor this course.

The course will be essentially practical, and only a few formal
lectures will be given on selected subjects.

To attack suc cesafully and conclude the large design program ocutlined
above, thers is a need for a full-time assistant with good theoretical
hackground. such an assistant would receive day~to-day training in the
up901a1 Tield of fishing boat design, and should be ready to assume

pponulbflluy on an all-India bagis for further work when the expert
leaves Indisa Similarly, a good drafisman will be reguired, who could
later serve on the staff of the C.IF.T.%.5., where his knowledge of  the
special drafting recuirements for fishing boat designs would be most
valuable,
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d) Model Tests: “ork under this Leading foresees; first, the completion
of the testing program as outlined above (chanter IV}, farther
tests with the final lines of the 32 ft. Multi-Purpose Fishing Boat,

ags well as the new 40

Turo Seiner and the planned
36 £+, "ulti-Purpose

_)-‘10 W

e rezults of 211 th sts undertaken sgince 1957 should
then be vorked up inte a technical paper.

e} ierformance:

idea of the performance of small

boats, it is suggested thaet dats on different boats should be
collected. Iuch of this wwork can be done by the present stalff ait
0RO R 1

Mo gl dleia

5. by sending out questionnaires and tabulating the results
in convenient for

All new Tishing boat types in India should, furthermore, be
subjected tc rigorous trials, only covering gpeed range, but also
‘to find fuel consumption relative to speed and engine output,
stability (G¥) throuzh inclining experiments under various conditions
of loading, measuremsnt of rollina periods and pitching, and general

observation of sea behaviour, It is suggested that & number of
such complete trials should be conducted with new boats during the
fortheconing training course at Cochin. L trial sheet should be

worked out on the basgin of the worl- done, and the trainses requested
to submit trial results of snecified hoats in their States after return

home.

f) Uguipment: Considerable time will be spent in preparing detail
drawings of varioun wut, such as winches, gurdies,
trawl gear, jpurse sheavas, gide rollers; net amd

line chutes, eic.
mast rings, stay and
anchor davits, etc.

fittings, such as goo se necks,
lifting tackle, ocutrigger poles,

g} Publications: A set of oublications is planned for 1960 to supplement
he Tormal reports by TAD t¢ the Government. _These publications
should give only technical data and should be as widely circulated as
possible, The following two scem to be mest urgently required at
pregent: :

1) Collection of recommended bhownt degsigns for various regions,
complete with specifications, scantlings, list of recommended.
materials and equipment, notes regarding construction, atc.

9) Collection of detail dravings of various items of equipment and
rigging, together with outline sketches of ideal layouts for
‘different blbhlng methods, =tc.

The text of these bocklets should bz wroduced in various local
languages, apart from nglish, so thet they can be understood by the
practical man in the boatyards. It night be T “ﬁibl@ Tor the Csntral
Government to Dubl;ch the booklets in Tnglish, then release a specified
number of copies of the drawings section wo the State Governments; who, in
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turn, could add a t2xzt in the local language and assemble the publication
for circulation within the Stats,. It is felt that such mublications
would be most helpful and vary eagerly zcught by artisans everyvhere in
India. Formal roports t.o +the Governmont could then be sole aly ccncerned
with recommendations for Government aciion. It is common Lknowledge that
the present type of formal report is veary rarely read Jnu unde ubOOd by
the craftsmen, who should ultimatsly benefit from the Txpert's work.

Purther publications planned ars.

-~ A paper on tra.ler deslizn for the Indian Joasts, %o be presented
t0 the Second Indian Shipping and Shipbuilding Conference in
Kharagyur in i ShY,

~ A paper on the various series of model tests conductsd at Poona.

- A summary rsport on the rssults of the Beach Boat Deovelopmant
pregram, Go the Hnth Heoting of the Indo-~Pacific
Pisheries Co 1960, as recommended by Pechnical
Committee IT at the Zighth Meeting in December 1958.

2

~ Report No., 3 to Government of India on Fishing Boats,
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VBl LIST 2F ITIUST:

ATTONS

AND DRA .TINGS

s | : . _
| ! i : .
i { Wo. | Typg of Boat. | lIype of Illustration or Drawing |
H i i
: | ‘ ] ‘ =
| 1 125 £t. Fishing Boat
§ 2 stem and stern assembly
; 30 oy fonstruction
4 Gections 1, 3, 5, T. 9
B | Profile
6 1 32 ft. Fulti-purpose Bost i Lines of
B | Back-bone, %
8 i Conmtruction
. 9 sctions, Scantlings
184 rout:  Travler
11 g yout: Purse Seine, CGillnets, ;
! ! Longline !
- 12 t 38 ft. Fiszhing Training Tines
: 5 i Vessel Arrengement
14 . Midship scectio
i i Profile
| 16 40 £t. Trawlsr -~ Purse Zeiner Lines
: 17 i Hydroatatic curves
18 | Baclbone, Cffsets
if % Scantling, Sscilons
20 i Conztructicn
21 | | lizditorrancen Stern Trawl Rig
o : ico Trarl Rig
2o, R | Tursc Seiner Rig
BA 24 Pt i Arrangement for Stern Trawling
S 030 B, | Loyout as Travler~Gillnstter j
26 | 3T It Layout as Trawler-Purse Seiner j
Ry EEk4f | Irafile :
i * | \ |
30) g
b 31) 124 £%. 7 in. "Pablo” hoto of model ;
323 ?
} 335 o5 Ph, T ¢ ®oo " (Drug, 1-5) i
| 343 | B5 The T : f
A 27 £5. 7 ?
i

ishing

i H Gurtn

Rasmugsen Jesign (RfDoru 1)
or Design (Drwg, 6- 15)
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32 ft Multi Purpose Fishing Boat

17" Protective planking

Pursing davit ({optional)
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Combination Vessel |
Purse Seine - Gillnets - Longlines
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40 ft Trawler - Purse Se|r:er

Snowing float lines for 5 extreme conditions without trim control
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KB, KG, KM in feet LCB, LCG, LCF ‘ in feet
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| I I
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i | I | = 2
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Bose ' 5 10 ;5 20! ! ) 30 35 40m’
o8 i E ) e o o - — 1 ¥ T I i
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Cond | v il Vol
#
Conditions investigated KB, KM are only given for "Even Keel’
) (they will slightly increase with stern trim)
I  Empty ship {wood weight and basic equipment)
GM = KM-KG
Il Reody for purse seining (3 tons ice in hold)
—— Purse Seiwning
Il Returning from purse seining (7.5 tons fish and ice) -===Trawlng
IV Ready for trawling (3 tons ice) Heights refer to rabbet ot St. 3
V  Returning from trawling (7.5 tons fish and ice)

Hydrostatic Curves

'Ernakulam, January 1359 |
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Shaft tunnel sides 2"

cover 1'%

5 g
Brackets to keelsor 2%
Engine stringers notched

¢
Bulwarks, Hatch
Stanchions 3%2'2, top futtocks of frames
Buiwark planking il ‘
Roil cop £
Inboard rail 1%
Rubber %
Coaming (hatch) 4"x12" stepped on deck, bolted to corlin
Hatch cover 2" insulated with 3" cork or thermocole
Liner %
Decking
Deck pldnking 2", strips  Planksheer 2'x8"
Beams 2%x4" {3"ctends), heavy beams 3lx4'e
Corlins 34"
" %
Ceiling = .
a1 i b b3 e
b
N \
L
T: Insulation
e / _ Engine beds
L/ Insulation Engine stringers 5"
. W ne beds
: “Ceiling on bent frames % Engine
WL 4 : | - Bitumen as shown —
! Insulotion as shown
-~ for frames, floors
¥ Air circulation along planking and 1hrou?hnoned o
; behind clomps must be provided b planking
j.
nking, Framing T g
lanks  1%2° Sheersirake I%' . e L
bbing stroke 2" doubied ‘
own frames I%" double, 3"at deck, 4% ot pilge, 6" at Keel
ent frames 1%%2" 3 be'ween sown frames J
ling above stringers in nold %’
below o

A

40 ft. Trawler - Purse Seiner

Wheelhouse

Side ponels 1% (%' plywood)
Framing 'x 2"

Lining 72 plywood
Coaming 34l

Roqf 1% strips
Beams 1%2%

Removable grating
Galley partition %' plywood

Drop window® throughout

i
/¢

i
————

Longitudinals
Clampe 2"x6" double -
Shelf 3"x€" throughout

Rilge stringers 1%’ €", 7 from St 3-8
Flooring €ngine reom I, hold 1%’

Packbone scanting~ sec Drwg 3
Furtner details Drwg. 5 '

SCANTLING SECTIONS

Scale [ March 1959

Drwg 4
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Appendiz T

DEVELOFILENT CF A BCAT FOR INDIA'S SURF COASTS

] g8 coastline of about 2,900 miles which is, to a large oxtont,
en and surf-beaton. Mg, 1 shows the main areas under consideration.

¥hilc it is generally reccgnizod that fishing activities will ulti-

y be concentrated in sheltered places and harbours, the widesprsad

g communities on tho beaches must as an intermediate step be provided
an efficient mechanized boat until such sheltered places are rcadily
lable. This has long becn rucognized and provision has. been made in

© Some 60,000 indigonous craft in thuse four states are regularly usecd
rom the beachos by about 200,000 fishormen.

& The bullk of theso oraft are catamarans, with dugout canoes and gimple

¢ The cconomical and social aspect of the problem, apart from being a
ghnical onc, ig sufficicntly illustrated by the above figurcs.

: ' Fig, 3 and 4 show fishormén at sorlz with their catamarans on the beach.

- Catamarans and dugout canoes arc difficult +to mechanize. They are of

gmall capacity and radius of action, especially the dugouts, and even if an

'g ine could be installed it would not result in a substantial increase of
the craft's carning power. The sevm boats and the majority of the planked

- its ara likewise not. suitable for mechanigzation, with the cxception of.

» vallams in South Madras Stato.

: ~ Hence the imperative nced is to develop a small, open or half-decled
mechanized boat for regular beach fishing, capable of operating through

oderate surf. This paper cndcavours to relate this development up to
lareh, 1959, - '

conditions along the coast of India

~ Wave hoight and period. It is almont impossible to measure the height

brgakers in surf, but by cstimating the height of deep-water waves

fore they breal, o sufficicntly acouratc ostimatc can be made. A record
€an maximum wave hoights hag been kept in India and its results are

o graphically in Pig. 2, the data being contributed by Mr. P.K.

alikarni; Chiof Rescarch Officer; Central Water and Power Research Station,

oona, Bombay Jtate., The Meteorological Observatory has set up 24

Obsorvation rosts, 13 on the west =xd 11 on the cast coast, recording twice

ly'd?epmwator wave hoights, poeriods, dircetions and wind speeds, The

ph 8lves the results for the first five-yoar period of obscrvation in 12

@gtios, The number of days for which a wave héight of 0 to

0 to 0.30 m. ) prevailed werc grouped together for each post and

€88ed as & porcontage of the whole five-year period.  Wave heights

/9/7027



of 1 %0 2.5 e (0,30 4o 0.76 s ); 2:5 to 4 1. (076 to 1.22 m.)s 4 16
5.75 £4. (1.22 %0 1.75 m.), 5.75 to 7.15 £4. (1.75 to 2.18 m.) and 7.15 to
9 ft. (2.18 to 2.74 m.) were similarly grouped. These wave height ranges
are shown on the graph as blocks from lelft to right. Observation indi-
cates that waves up to 2.5 ft. (0.76 m.) would not result in breakers too
severe to be regularly negotiated by & sgpecially designed boat. Blociks 1
and 2, summed up, give the percentage of days on which wave heights of

0 to 2.5 £t {0 Yo 0.76 m.) preveil. Table I gives similar percentage
figures for wave heights up to 4 ft. (1.22 m.)

TABLE I

Wave heights from 0 to 4 ft. (0 to 1.22 m.)
Percentage of five years

% %
Porbandar 3.8 ) Cuddalore 97.3 )
) ) Madras
Dahanu 9% .7 % Bombay Madrag 100.0 )
Honaver 95.6 ) Kakinada 42.4 g
_ Andhra
Kozhikode 95.5 Kerala Calingapatam 27.4 )
Pamban 1000 ) Gopalpur 100.0 ) Orissa
) Madras ) (Question-
Nagapattinum 98.8 ) : Puri 99.3 ) able)

Along the West coast, up to Bombay, sca conditions are relatively calmé |
only during the monsoon months are wave heights over 2.5 ft. (0.76 m=¥
registered. The Saurashtra coast (Porbandar) has somewhat rougher cor- ;
ditions. Along the East coast, wave heights, and thus surf, become generallyl
worse going North, and are vexry unfavourable along the Andhra coast. The j
Orissa ccast is even more surf-beaten than Andhr(, although the data avail-
able shows diminishing wave heights.

Wave periods were generally botween 7 and 10 sec.

Types of wave Patrick and Wiegecl (1955) distinguish between three
main types of breakers:

(a) Spilling: In general associated with steep deep-water waves
on flat beaches (ratio wave height to wave length,
L/ 5, between 0.06 and 0.03).

(b) Plungings h/ ratios of C.03 to 0.009 on all beaches, but
mainly steeper onoes.

(c) Surgings Waves with h/ ratiog below 0.009 on steep beaches,
In addition to the h/ ratio and the beach slope, winds, currenis and

"the presence of an offshore bar will also influence the breaker character-
istics. .




; ,Jl‘] (i

‘waves run from deep into shallow water, their period will generally
1 ¢ their length and specd decreasc and the height increases.
ehoidal wave would break on the beach when the wave face slope becomes
Patrick 1955; Kent 1958). This usually occurs at a depth of water

teen 1 and 1.5 times the height of the wave, On moderatcly steep beaches
‘tend to break farther out at low tide and near the shore line at high
8, . The presence of a bar would be indicated by one linc of breakers at

. high tide; but several diminishing lines at low tide.

Waves usually approach the shore at an angle. They will also break at
on the beach, and a current is set up parallel to the heach. This
s a very treacherous phenomcnon when landing a boat
largely responsible for the tendency to broach.

an angle b :
longshore current 1
‘through surf, and is

B Many factors tend to influence the shape of a beach, and thus the kind
. of breakers that will be encountered, such as the geomorphology of the land
;Géné the local hydrography, the type of beach material, the gquantity of
fihaterial and the interaction between waves and beach (Patrick 1955)o The
' 1ast is of particular interest in this connection.

Waves of an h/ ratio around 0.03 tend to flatten the beaches and
produce an offshore bar. Tlatter waves (h/ less than 0.02) tend to.
steepen the beach face a little and deposit sands bars tend to disappear
and & distinct stop is formed in the beach face.

T

: For a given deep-water wave steepness, the breaker height,wili increase
| with a bigger bar and with its distance from the beach face. Bars also
" tend to increase in height with decreasing beach glteepness.

Personal observation, and a scrutiny of the scanty material available,
indisate that surf in India consists mainly of plunging breskers, sometimes
i with a tendency to spill. -

Development - first phase

Since 1950, when FAO cmployed its first naval architcct, there has been
a constant scarch for o sultable type of boat which could be used under gsurf
conditions such as those in India. In 1952, FAO made a thorough survey of
Eeach fishing boats used in Europe‘(Zimmer'1955)u A%t the same time,
~ enguiries were made about similar boats used in North America. Later. . .
ffWisits and enquiries have been made in Australisa, California5.Hawaiig_Japan
and West Africa. Similarly, military landing craft were studied, espec-
~dally in the U.S.A,

sl

7

. On the whole, existing motorized beach boats are large and expensive ab
: flrst‘cpst, especially the military oncs. Efforts to:interest freeclance

: naval architects brought about a number of useful ideas, but no concrete

- designs, which could be considered ready to be introduced. It L e

| became nocessary to develop a new design. |

T T W ATy

l. Prototype 1954 The first prototype was built in Madras in 1954
B B0 the design of Mr. P. B. Ziener, then FAQ Naval Architect.in India. .
1 Fig. 5 gives an idea of this boat, which measured 20 ft. (5.09 m.) overall,
b 5 ft. 9 in. (1.75 m.) mex. beam, and 2 £t. 1 in. (.61 m.) depth.. The boat
Ef_wgs €quipped with a watcr—cooled origine, and difficulties were experienced
 £§;th-san@ getting into the ‘cooling system.  While the boat was.successful
?ffhah§§$°tla?lng @oderato surf, she was found to be a bit heavy for beach
éﬁtl'lng’ i1 spite of the fact that she was of light construction. . Appar-
SRULY the intention was to 1ift and carry the boat. .




o

2. Prototype 1955 A second but lighter prototype was designed, ;
cegentially of the same shape as shown in Fig. 5 but only 18 ft. 3 in.
(5.56 m.) overall length, 5 ft. 5 in. (1.65 m.) beam and 2 ft. (6.1 m.) !
depth. Altogether five boats were built, two by State Fisheries Depart- j
ments and three by FAO. In late 1955, the first boat, equipped with a 3%

h.p. air-cooled diesel engine,was tricd. The 3% h.p. proved to be only
just sufficient for very moderate surf, and the danger of the boat being

- pushed back by the breaking wave was apparent. Fishing trials showed that
i a 18 ft. 3 in. (5.56 m.) boat was not an attractive economical proposition
;' to the fishermen; as it could not take sufficient gear on board for a

1 profitable catch. E :

Bxtensive trials were held early in 1956 with all three FAOC boats,
mainly to compare engines of different power, stern gear, and to gimplify
beach handling. Even if the type was too small for commercial fishing,

- it was felt that the tests should be made ag a kind of model test to gain
L experience for a larger type. - The engine tests indicated that 6 h.p. was
| adequate for going out through moderate surfy it also became clear that
: bigger boats could be handled on the beach, provided suitable gear was avail-
1 able. During the trials it became obvious that the boats were of too light
i ; construction and would have to be considerably reinforced. They also showed
‘ a marked tendency to be rough and wet at ssa due to the flat bottom, which
i had been deviged to prevent capsizing:in a breaker, taken at an anglc.
Jg? Tests with a deop keel indicated that there wes no such danger. i n

I

55 After the trials, local fishermen were encouraged to use the boats frem
i the open beach near Madras. Gudjon Illugason, one of the FAO's Master

it Pishermen, gave a scries of demonstrations. The fishermen, however; would

i not use the boats from the beach, but preferred to operate them from a {
! sheltered cove. One reason might have been that the fishermen were not 4
i sufficiently acquainted with the technique of taking a mechanized boat through

surf and were afraid to lose the boat and their catches. Further trials

were thon discontinued, mainly due to lack of funds and personnel.
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Conclugions from the first experiments

| Sea and surf Fig. 2, supplementod by Table I, indicates that mean

maximum waves, and their resulting breakers, of up to 2.5 ft. (0.76 m. )

height must be safely negotiated by the boat. Setting the standard higher,

i.e. at 4 £, (1.2 m.), as required by Andhra and Orissa, would unnecessarily
penalise a design for the remaining areas with regard to required strength i
' of construction and safcty. It was suggested that Andhra and Orissa should E |
be treated separately, and a special boat developed for thesec States. i

S i

Beaches Most beaches considered for mechanized boats are only moder-
ately stecp and will not prove too diffioult for beaching. Narrow, flat
beaches, with a marked step near the water, will be the most difficult. A _
| careful study of simple, effective beaching gear is, however, required for A
all beaches. : P ,

The majority of beaches consist of fine sand, forming a soft surface,
This will have to be rememberoed when deciding the bottom shape of the boat, 4
and when designing beaching gear. :

| Operation A boat that has to be handled in breakers requires its
i | centre of gravity as far aft as possible. The forebody should have
L maximum reserve buoyancy. To minimise broaching risks, the boat must
have the best possible directional stability. Sensitive steering is of
the utmost importance.. Draught must be as small as possible tc keep the
E | boat afloat near shore. Clean waterflow is essential to make the most of
B L the small propeller that can be fitted in a shallow fraught boat.  The
=S§ propeller has to be well protccted as frequent grounding will occuri this &




gesma gtrong storn construction. Due to severe slamming when
; the forebody must also be eéxtremely strong. Air-cocled engines
gfé&able as the boat will freguently operate in very silted waters,
engine has to be kept running on the beach before taking off.
M¥eircuit fresh-water cooling systems could also be adopted, but they
Bdded cost and possibilities of failure.

- Handling The weight of the boat must be restricted to allow handling
‘man power only. The engine must have a low weight/h.p. ratio. A maxi-

‘mum weight of 2 tons was considered suitable.

Economics Low initial cost is essential, should the bodt Heimade .2
| e———— - . o . h
wailable to the majority of the coastal fishermen. This means a careful

k- ;gfuay of all possgible methods of mass production, including such modern
I $echniques as fibre glass moulding.

Due to its greater initial cost compared with existing craft, the boat
will have to carry a larger number of fighing gear to bring home a larger
catch. The boat should not be too small, because a bigger boat is safer
provided thore is sufficient depth of water.

Development - second phase

The first experiments werc followed closely by FAO's headquarters,.

W@ which also endeavoured to interest some of the bilateral technical assist-
ance organizations to take up the Hhask. These bodies had much greater

d financial resources and did not always require the receiving country to
match the expenses from their own funds. There were no immediate responses,
but in the meantime the author, who at that time worked at FAO headquarters,

Wl was given the task of developing a new design. In this work he received

valuable assistance, especially from H. I. Chapelle, who worked as FAO naval

architect in Turkey.

Prototype 1957 - BB-57

- The outcome was a preliminary desgign of a bhoat 24 ft. (7.31 me ) long,
6 ft. 4% in. (1.94 m.) wide and 2 ft. 7 in. (0.79 m.) deep. She was to be
equipped with a 15 h.p. air-cooled diesel engine, installed off=-centre,
giving her sufficient reserve power when going out and even allowing the
use of a small trawl. The drawings were sent for comments to a numbér of
FAO field workers and to naval architects in many countries. Ag a result
of the comments received, a new design was prepared in May 1957, called BB=5T7.

ot
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» The main dimensions and scantlings weres

The length to remain at 24 £t. (7.31 m.), with 6 ft. 104 in. (2.09 m.)
s beam and 2 £t. 10 in. (1.86 m.) depth. The same engine as before.

& The backbone to be made up of & 1 x 8 in. (38 x 203 mm. ) hog keel,

Eiél plank of 3/4 = 3 in. (19 x 76 mm.) and a shoe of 1 x 3 in. (25 x 76 mm.).
(68 hog continuous fore and aft, the keel plank stopped short about 2 ILt.
h"<-Th‘9 mm. ) aft of midships, where the heavy 3 in. (76 mm.) centre skeg begins.
i : 18 skeg to be tongue-and-groove joined to a 3 in. (76 mm.) stern post just
tOrWard of the transom, The transom to be conventionally built up over a
Lansom frame and joined to the hog with a heavy transom knee. A gingle

Pi€ts 3 in. (76 mm.) stem, joined %o the hog by a long knee, to complete the
backbone assembly.

1 5/ _Planking to be in clinker (lapstrake) fashion, using 11 planks of
3 in. (16 mm, ) thickness per side. Frames to be steam bent, 15 x & in.
i X 13 mm.), spaced 5 in, (127 mm.) centre to centre. 1% in. (38 mm.)
B "°78 set on every third frame (each frame under engine), reaching up to

A
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Longitudinal strength members to snplude 1 x 3 in. (25 x 76 mm.)
gunwale, 1 x 3 in. (25 % 76 mm,) covering board, a3 dpe (19 £ 52 mm. )
rubbing stralke, 3/4 ¥ N Ap 125 276 mm.% short stringer carrying the out-
gide grab rail 3/4 Foh e (19 % 10% mm. ) bilge stringer and very long,

L in. (63 mm.3 engine bearers. Trangverse stiffening to be added by a
5%in, (51 mm.) thwart forward, forming a base for the gurdy, thwarts aft

for the helmsman and 1% x 3 in. (38 x 76 mm. ) beams at either end of the
engine box. A well cambered foredeck of + in. (6 mm.) marine plywood with
an- oversize, raked splash board to provide protection against spilling waves.

An air-cooled diesel engine of 15 %o 18 h.p. was proposed on the port
side with shaft parallel to the centre line, and the propeller on the side
of the skeg, thus protected by the skeg. There were two main reasons for
this unconventional engine dispositions

(a) A rigid centre line installation, with shaft tube through
the skeg, is expensive and would be subject to severe shocks
when the skeg hits the bottom. These shocks would create
migalignment and might result in damage to the crankshaft
bearings and the propeller shaft. The shaft was now only
to be supported by a singl® strut bracket with rubber bear=
ing at the propeller end, being led through the bhull
planking in a copper tube with flexible stuffing box. The
«haft bracket was to be fastened to the null side "and not
to the skeg. ; : :

(b) With this arrangement it was possible to use a larger dia-
meter screw well tucked away under the stern of the boat.
Rarlier trials with the 18 fi. (5.48 m.) boats indicated
the desirability of having the propeller as far forward as
possible, to prevent it from looging its grip when the
atern came out of the water.

A further advantage was ® nsidered to be that a solid skeg could be
built without aperture and consequent weakening at its lower edge. The
probabe unbalanced steering was foreseen, but it was left to. see what could
be done about it. The engine was, hDOWEVEI, placed so that the turning
moment of the propeller would neutralize the turning moment of the off-
centre thrust to some extent.

The air cooling of the engine would require a cecmplex system of ducts
built into the removable engine cover. The engine box was to be spray
tight to protect the engine when crossing the surf. Both gear and throttle
controls would be in the helmsman's cockpit. A simple hand bilge pumpy
arranged on the forward engine bulkhead to discharge directly overboard.

The rudder was designed in the centre line on the stern post, to hang on
long pintles and allow it to 1ift without coming adrift when hitting the
bottom. A grab rail to be Titted about 15 in. (380 mm.) below the sheer-
line, running from station 2 to 8. :

When the design was ready, FAO succeeded in interesting the Indo-
Norwegian Fisheries Project (INP), to build one boat in Norway, for subse-
quent testing at their project area in India, and from funds aaved another
was ordered by FAO and built at Sckondi; Ghana, West Arieca. Fig. 7 shows
one of the boats on the beach. '

Wegt Wfrican tests Tests were run at Sckondi, Ghana, in January-
February 1958, Tt was immediately found that the steering arrangement
was ungatisfactory,; and the rudder was moved to port and hung directly in
the propeller wash. Steering then became easier, although it was still
an effort to turn the boat in a tight circle to port. ;
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speeds are recorded, 8 knots at 1400 r.p.m. and 8.1 knots

} 4 marked tendency to sqguat was noticed under speed and
wave was great. . It was obvious that 15 to 18 h.p. was too much
0 to 12 h.p. would be sufficient for normal sailing.

e boat's behaviour in breakers was studied by running her through
alters in deep water at the harbour entrance. She behaved very well
'no tendency to broach was found and her directional stability was
ptional. She proved to be very dry slamming across the waves, due to
wery sharp forebody and the extreme flare of the topsides.

" Few beaching trials werc made on hard, flat beach, with shallow water
éﬂaing'far out. - To move the boat up thc beach without great difficulty
5 ‘men were needed, while 10 strong men were required to haul her with

ope and tackle. The same number could easily handle her on slide ways

nd turntadle. But all these tests were made with an empty boat; with

8] ing gear and catch it would have been more difficult.

* Few landings were made in moderate surf. In -the hands of an exper—
need helmsman the boat came in and out easily, and it was evident that
uch higher breakers could safely be negotiated. The builders reported
tsuccessful surf crossings in much higher seas during subsequent trials in
@ the summer of 1958. The following changes to the design were found

' desirables - SR

$ (1) 3 in. (76 mm.) higher frecboard midship, . to. prevent
S following waves from spilling in. ) R

. (2) Drain plugs in cach compartment %o facilitate draining
» ‘the boat on the beach. . e 2,

One additional hand pump and if possible an engine-
driven bilge pump to speed baling after crossing the
surf. , : 5,

o+ A passageway between aft cockpit and main cockpht.
k= This should be done by lowering the side deck on the
e - off-cngine side. ‘

"Complefe-watertigh%ness of'thé'compartments was not felt to be of top
ortance, provided sufficient pumping capacity could be built in.

~ GQuilon tests 4 symposium, "The Boat and the Beach", was held in
roh 1958 at the INP camp in Quilon, Kerala, to discuss general beach boat
problems, to compare hoats of various designs and to reach conclusions on

W %o dmprove thesc boats. The practical part, trial of the boats, was

mpered by the abzence of moderate surf, and only general obgervations
could be made. _

- Various design aspects were discussed, and the FAO team explained the
atures of its off-centre engine installation, while the INP experts
Xpectod better results from a centre line installation. The outcome was
et INP and FAO should cooperatt and that both systems should be tried,

r:blgNin the same type of boat. This is at present under consider—
y INP. _ : ‘

Three boats wore uged for practical work during the Symposium, a -

+ (6,70 m.) INP built boat with canoe stern, a 25 ft. (7.62 m,) INP

AT and the FAD designed BB-57, 24 ft. (7.31am.3 long. BB~57 proved

DS Superior in all respocts, the 25 ft. (7.62 m.) INP boat boeing much
g? and too cumbersom on the beach, while the 22 ft. (6,70 m.) INP boat

Similar deficiencies as the FAO 18 and 20 ft. (5.48 and 6.10 m.)
eaxlier years. . :
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Several landings and take-offs were made with BB-57 and she showed
definite possibilities. Again, the need for higher freeboard and the
necessity of providing side keels for cagy beach handling was felt. The
side keels should run from about station 3 to T = approximately 18 in.
(457 mm.) out from the centre line - and should be at least 3 in. (76 mrm. )
deep and 2% in. (64 mm.) thick at the base. - These keels, apart from |
helping to keep the boat upright on the beach, would also further protect ’
the propeller.

The rudder was moved from the centre linc of the boat into the

propeller race and was equipped with a balanoe being about one-~fifth of P

the rudder area. This made the steering completely satisfactoryj; as a :

matter of fact, the turning cirecle proved to be the same both starboard

and port, which is rarely the caseé with centre line installations. ‘1
Tuticorin tesis Beaching trials were held in June, 1958, south of

Tuticorin, under the guidance of INP's beach landing specialist.  The boat §
was at that time tackling surf conditions nearly approaching those normally ;
encountered. Her behaviour left no doubt that she was capable of coping
with much worse conditions in experienced hands. Fig. 8 to 10 give an
idea of the easc with which the boat was driven through the breakers.
Maximum breaker height during thesc thials was estimated at about 4 ft.
(1.22 m.). As many local fishermen assisted in beaching the boat, the _
handling was quite easy. T+ became once more obvious, however, that she ]
could not be managed manually by only ten men. The response of the local :

fishermen was very positive.

Nagapatinam tests The boat was operated at Nagapatinam for a few
wecks on fishing trips. Although tho locality is not conspicuous for its j
surf, it was important to have expericneced fighermen use the boat for some b
time snd comment on her suitability for fishlng operations. The fisher—
men complained mainly of the low frocboard and the lively motion in heavy
geas. The latter will probably be difficult to ranedy without sacrificing
the good surf-going characteristics of the boat. Some criticism was heard
about the enginc, which the fishcrmen found to be very complicated and
requiring detailed maintenance. L

The exhaust, taken straight over the gide from cach of the opposed o
oylinders, was a source of trouble, &8 water entered the silencers and even 1

the cylinders.

Beach fighing trials were also to be made at Madras and the boat was
moored outside the harbour in shallow water, together with gix other fishing i
+ boats. A very short, powerful storm ripped her off her moorings early in 2
October and she was thrown on to the boulders outside the harbour breakwater,
becoming a total loss. Examination of the wreokage did not indicate that
constructional weakncsses played any part in the loss. Three heavily built
25 f+. (762 m.) fishing boats were also lost under similar circumstances.
The impact on the boulders must have been tremendous, as all boats were

shattered to picces.

Bxporiences from the tests with BB-5T

Reaching the shore Fig. 11 attempts to give a schematical idea of
how to, and how not to, bring a mechanized boat through the breakers when :
reaching the sea shorc. Arrows to the right of the boat image roughly y
indicate the direction of the boat's motion in each phase. . Correct beach- 4

~ ing procedure through plunging breakers is considered to be as followss

:
:
While nearing the beach or inlet, the helmsman will carefully observe d
the local wave pattern and count the numbor of small waves and the follow- "i
ing single or multiplc big wave. He will then try to locate the breaking
point of the inrolling waves, a task that can be very difficult from a small
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P otically no height of observation. Approaching this point
'ed, the boat should be kept just off the breaking point until
wave of the pattern runs in. Ag zoon ag this wave has
helcentre of .gravity of the boat,.i.e. when the forebody starts. __
, full speed ahead will bring the boat riding in behind the wave
gurf board. Any. tendency to overshoot the wave can easily be
‘ ed by the throttlc. Durlng the riding in, the helmsman must be
sareful t5 counteract any broaching tendency of the boat in tho long—
rr'ant. This is not casy, as the boat will make very little speed
:the water, with consequent loss of manceuvrability.

The wWrong way of beaching is shovm in the right half of Fig. 11.

"geen that a boat with its centre of gravity forward of the breaking
“of the wave will tip head over, with the breaker very likely swamping
QMA.broaohlng in the longshors current, following. ,

Beaching a2 catamaran in surf may be squa11y9 if not more difficult, as -
raft has no means of "correcting its position relative to .the breaking
'~t;of the wave. Thus overturning of catamarans occurs guite frequently
e East coast. d

' The sequence of tahlng off is shown in Fig. 1l2. If there is suffic-

deep water botween the shore face and the breaker line for the boat to
up speed, this operation is not very difficult. There is a critical

again, however, when the boat crossesg the second inrunning wave.

8t be well over the crest before this wave starts to break, otherwise

eleascd cnergy will tend to push the boat back and under, swamping it.
is indicated in broken lines in phascIIl and IV. ' Crossing the second
will always be followed by severc slamming of the boat, 1nd10at1ng the
for very strong forebody construction.

With breakers almost on the shore line, and a fairly steep beach, for
mple, at high tide, launching is somewhat difficult. The boat will have
‘be steadied against the onrush of the breakers, grounded to a standstill,
rﬁ engine running and gear in the ahead position. Immediately after the
gest wave in the pattern breaks, the boat must be pushed clear and pick
8péed to clear the next wave before it breaks. This is not easy with a
.period of 7 to 10 scec. T AT T

leflcultles of beaching While there are no great dlfflcultles wheﬂ
boat is hauled by winches or a tractor, beaching is an irksome business
the boat has to be handled by man power alone. This is the present
ion in India, and it is doubtful whether even a successful mechanized
‘will bring many mechanical beaching aids into use. :

_The power to drag a boat up the beach depends primarily on the weight
5 .he boat, but to no small extent also on the composition of the beach
nd: the surfaces of the boat in contact with it. Table II gives the
Sults of measurements taken with 2 spring balance hooked into the towing
e While differcnt boats were towed up the beach by a tractor at Quilon.
111u8trates the effect of 81mplc beaching aids in minimising the

( See Table IT on p. 13 )
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TABLE IT ‘ 1

BOAT CPULL
Type L.O.A. Weight on sleepers '-oﬁ rollers on sand
(ton) Eh. (kg.) 1b. (kg.) 1v. (kg.)
P - 5 22 £t., 1.2 | 772 to 1,587 441 %o 551 |1,322 to 1,764
(6.70 m.) {350 to 720) (200 to 250) | (600 to 800)
FAO BB-57| 24 ft. 1.5 Z*z to 1,146 , 1,874 to 1,984
(7.32 m.) 350 to 590) - (850 to 900)
INP - 1 25 ft. 2.1 {1,433 to 2,204 }1,102 to 1,543 2,204
(7.62 m.) (650 ta Ly ooo) (500 to T00) (1, ooo)

Speed of advance was 1 to 1% ft./sco. (0.30 to 0.46 m./sec.). Rollers
had to run on planks or beams as otherwise they dug into the sand. The
results were obtained on moderately soft sand.

The earlicr observations in West Africa gave the 1mpresulon that much
less pull was needed; but the beach was very hard. The figures in Table II,
substantiated by earlier experience in West Africa, would indiocate that the
boat should not weigh more than 2 tons when being handled by men without any
mechanical assistance; 1if it does, rollers would be necesgsary. The maxi-
mum effort is required as soon as the forefoot of the boat touches the beach.
She must then be manually moved as fast as possgible up the beach so as to
bring her out of rcach of any following breakers.

The development of suitable beaching gear must be given priority and
keep in step with the development of the boat. It is reasonablc to believe
that a mags production model of the selccted boat will be considerably

“lighter than the prescnt, conventionally built prototypes. Then, simple
wooden rollerss rolling on planks or bocams, together with a heavy rope and
tackle fixed %o a palm troe or anchored a good way up the beach, should be
adecquate beaching aids for a gang of 8 to 10 men. Another system, as tried
in West Africa, would be to have two slide ways, each about 12 f%. (3.66 m.)
long, one with a pivot holo in the centre, as well as a simple turntable.
With this system the boat is hauled up on the first slide way, the second
one, with the turntable under, is placcd in front and the boat hauled.
Turning the boat with this systom is exceedingly ecasy. The use of ladder-
like roller conveyors will also have to be tried.

In many localitics the boats could be anchored in deep water during
part of the yoar whoen there is little or no surfy; or existing river
inlets with a surf bar offshorc should be used, reducing the necd for
beaching whenever possible.

Prototype 1958 — BB-58

As a result of the Symposium, "The Boat and the Beach"; and the trials
desoribed above, certain improvements werc suggested. It was declded that
the boat should have more beam, and morc frceboard aft. As 15 h.p. was
considcred too much power for sailing, and trawling not being likely, it
was decided to instal only 10 to 12 h.p. in futurc boats. Furthermoreo,
the fairly marked deadrisc in the boat's bottom did indicate that side
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~ keels would be a great advantage for beaching. At the same time, it wase
felt that such keels might help somewhat to dampen the lively motions of
the boat in a seaway-.

New lines were prepared with these improvements in mind, and Fig. 6
“shows BB-58. One boat has been built to this design in Madras, but no
trizls have as yet been made. It ig of carvel congtruction, as no carpen-—
ters experienced in clinker building were available in Madras, and it will
be interesting to see if this will be strong encugh for surf work. A second
BB~58 is at present being bullt in the INP's yard at Quilon and should be
commissioned early in April 1959. Both boats will be equipped with 10 h.p.
sir-cooled diesel engines, the Madras one with reduction gear and 16 in.
(406 mm.) propeller, the INP one with direct drive and 13 in. (330 m.)
SCTEwW. In addition, INP will take over the FAO owned BE-5T, built in.
Ghana, which has just arrived in India, and test her.

It is hoped that the Madras built BB-58 can be sent to Quilon for
trials, thus there will be three boats available for comprehensive testing.
The main object of these trials will be to find any possible structural
weakness in the design, and the boats will be driven as hard as possible.
The tests will also show whether the shape can be improved.

Model tests

At the suggestion of the Central Water and Power Research Station,
Poona, it was decided early in 1958 to try to simulate surf conditions in
a wave channel and test warious designs there. The task proved to be very
difficult, and to date there are no conclusive results available.

The tests are run in a long, narrow channel, all waves approach the
beaches at 9009 thus not creating any longshore current. The models are
self-propelled, speed and rudder being controlled by overhead cable.

T+ seems that the main difficulty is to simulate "real operating conditions.
Due to the model scale, manoeuvring has to be done very fast and is exceed—
ingly difficult, the helmsman's touch on the tiller is gimply missing.

Future work - mass production of BB-59

On the bases of the BB-57 and BB-58 designs, a new design has recently
been made for plywood consiruction, and a hard chine hull. - Fig. 13 gives
the lines of BB-59, while Fig. 14 gives an idea of its layout. The first
boat will be built by bonding together with fibre glass reinforced plastic
the & in. (12.5 mm.) marine plywood panels. The boat will have longitud-
inal framing and watertight buoyancy compartments forward and aft. A 10 h.p.
diesel engine will be installed off-centre, and it will be possible to move
past it from midships to the aft cockpl®t. One such boat will be built in
1959 to the order of the Indian Ministry of Food and Agriculture, and INP
and the Madras Government have tentatively decided to build one more each.
The INP boat will be built of marine plywood without plastic bonding, and
it is planned to re-~design the aft body, giving it a hollow keel line to
permit the installation of a bigger propeller in the centre line. To
protect the propeller, and still keep the ghaft line shock free, it is
proposed to'use a propeller ard such as those on recent types of LCVP
in the U.S. Navy (Moore 1958%? The Madras boat will be conventionally
planked, and it is intended that she should have a centre line installation,
too, and the new propeller guard. The plywood boats will be considerably
lighter than those built so far, and they should allow reasonable conclus-
jons with regard to beaching gear %o be drawm. '
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» Later in the year, probabl& during October, it is proposed %o move :
A the available BB-59's to Orisss for the North-East monsoon to make a seriles 3
0 of teste.

: A wealth of information should be available by the end of 1959, on the
basig of which one or two final prototypes could be built during early 1960. . ‘

Trials can only be runinwhen surf conditions are right at the testing
place. Any improvement or change as a result of trials means building a
new boat. Normally about one year lapscs before changes can be tried.
This will explain the dearth of reliable, exact data, and the belief that
it will take at least another two years until a suitable, economical”
design can be finalised. S '

With the start of the third Indian Five Year Plan in 1961, it should
be possible to start mass production of a thoroughly tested, suitable type
of boat. The first production models would only be given to trained fisher-~
men, who in turn would have tc train other men in their localities. During
the first year about 100 boats may be made available. Thig fleet would no
B doubt Ffurnish further specific ideas for improvements to be incorporated in
il the next production batches. :

The main difficulty of getting this ambitious programme through will
perhaps. not be the boats. The real hurdle is the Tinancing and getting
engines in large numbers. The latter will most likely only be possible if
good air-cooled marine engines of suitable type can be produced in India,
as imports are severely restricted due to the difficult foreign exchange
gituation. ‘ ' h :

Table ITI gives the principal dimensions as adepted for boats now
being built. : o

C TABLE ITT
L.0.A. vee DA EYs O it - [$:32 1)
B max. v T T, 6% in. (2.3 m.)
R T max. rad vee 1 ft. 10 in. (0.56 m.) -
bt Tl ' § :
k1 Weight unloaded v.. Conventional construction: approx. 1.8 tons
! : Plywood boat o Led * B
“ji - Loading capacity ... Conventional constructions " .0
! : o Plywood boat 1 Zwhy "
T Engine vo. 10 h.p. air-cooled diesel, direct drive
at approx. 1500 r.p.m.
.EE : Propeller o 13 in. (330 mm.) diam.
- 8, 9 end 10 in. (203, 228 and 254 nm.)
piteh to be tried.
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Appoendix II

YOI ARING DURING WRATI

px Ag many of the trainces will in the future-be concerned with the
ingtzllation and maintenance of diescl engines, the main omphesis was

placed on this aspect of diegscl enginecring,. The First part of the courss
was devoted to a description of tho main parits of diescl (ngincs and an

uccovmu of the functions of these parts, while h; latter part of the course
an 1

taken u b constructing & Tault-Finding scheme, and developing the
Uullnuu Of & u@rvicing znd meintenancse schoduls.

An outline of th: +Hopics discussed is given below -~

i Claseification of FH.oat “ngince

Steam turbines
55 turbines
Internal combusition cvngines:

NSNS
o &

20

e A

. opark ignition &nglines
Hot Bulb wngines

Somi Diesucls

Digs nl

S Lo Y

@

]

5 Olagsification of Dissel “ngines

(a) Cyele of oporation — two siroke - four strolo

(b) Speed - low, medium, high speed

Definition of spoed Tactor (qujon gpeed Hlmes -
AP VPR Vi Y /'T( :

Spced factor bpued classd

!

o)
t
i

High
Gupor high

—

D
|

T
I =

I
coND é‘\w

( ) Normally aspiroted — supur chorged
L (d) Single acting - Do ;
( ) Cylindcrs-in-linc=in Vie, horizontal, veriical, opposed
plston, radial

i, It

%k

7., Ewaroan, FPAD Marine Bngincer (va10n)

oy




s ‘ngine Tlements
(e) Frames - L typey 3B typey block type
(bﬁ Cylinders - liners, wet and dry typesy reboring; factors
influencing liner wear
(c) bv¢1r& r Heads -~ Valves
(d) Running Gear — Pistons: trunk,
ﬁluﬁO“ ﬂlnﬂﬁu oil control rings;
conne ings:
Pi stcn g ,ully floating,
: Cranksh 18 wheelss
;‘ Balancings Lubriozd¢0ﬂ cf running gears Firing
A ) B order. o .
i (e) Volve gear; comsha f+g: ocomsy tlmingy push rodsy valve rockersy
volve clearance
(f) Tuel injection systems fucl pumbsy injectorsy nozzle t3pe
: (g) 8 control - Covernors - Centrifupm or missy pneumatic
il 4. mgine Faults

i P 1 - . . i .
f Ka) Paulte Tound by preliminary ingpectlons

1. Loose or improper conneclLions -
Loose bolts or nuts
Leaking gaskets, unions or nipes
TImproper valve clearance

2. Fngine cannot be readily turned by hand:
Tnsufficient clearance at plston crown
Decompresscer adjustine nt incorrect

{ Valve sticking

il 7il too thick

i Fondstorting i defective

‘ Piston, bearing, gear, &etcC. sbuck

i Part left inside

Load connected

3. Starting :
Adr Pressure or Botteries low

Recharge — Cho may be used Tor starting air but not ip

h is cronk

4, To fuel injected en engine
Tuel supply defectlves
Inaufficient fuel
Valve closed
wnter ond smudge in fuel
Puel tonk oir vent blocked

5]

Ait in Ffuel system — blceed
Tilters - cleon 11 necessary
Fuel pumn

Injector pipe
Injectors - adjust if

PL0/59/9/7021




U
°

Tubricator out of order
Incorrect lubricatin i

6. Hngin@ urng i

4
?epl;ce uluﬂ"er
Frind JAJV“” and

18
Defecti
u

v injector
o

Ac 8% sVray nrossure
i o % e
{lecn nozzle

Gd70 or grind valve (if spplicable)

0]
i}
()
3
b=t
1G]

funciloning

rocly

Toor uompresaion

(b) Faults

rA0/59/9/7027

Docompressor hot releasing

Volve stuck

Velve seat lecking

Cold Starting Arrangement leaking

Injector house leaxing
ylinder Luud zaslket leacking
Uylinder head craclked
Pigton rings stucl or broken
Piston crown clearance exceuglve
Pigton liner clearance ¢
inor lecking
r filter cloggzed
o uG&V@Dglﬂg not correct

Alr Forts clogged

vilves leaking

H.

Urankoﬁ%? letking

ronkence full of il

~rith operction of engine:

not stoart

g not turn over

relevant section in jpresvarting foulte)
eglectricnl or cir starting system
a8

Alr prassur: lov

Starting motor defective

Solineoid dersctive

loose or noor connectlons
Ineorrect wriring circult

1

Sticking adr valve




; - o b
Lome movemenwv

& #iuck

£t left in

| a . l ]

t speed

bearings or piston

o N N 5
foults) ;

e hlon

Miming wiong
" GOmMpPTGES

neeially ot
sompression rotio)
cylind
ericlied

LN R olcez)

. - - ey - - - = 1oy
atrolze gtorting foults

atroke

lve 1174 ingufficlient ]
anece ‘ :

WOorn
 TITONE

! Too eorly - knocking }

£ oo lote — smoking

li Injection

B T .
| Hizh exhoust

WLONE

LTespure

on oilencern 1

Ficient




1
71

Eigh friction
Pisson about to seize
f”OOllﬂT water and oil tenp,
to rise, inocking will incraoas
Scored liner
Srokion ring
soale in witer Jheket
head vOﬁlAnf 0il supnnly defective
Tubricoting oil -hw,ly low
Bearing <bout to zelize
Dirt in lubricoting oil
Lubricating oil supnly low
Yorn bearing or journ:.l
Lubricating oil too thick or level too high
Overlond (especinlly, if cngine “t wrted satisfactorily
and then
Incerrect
Increns:
loading of

continue
with time)

Fiwbon

gelectien
ca due to weother or uvnusunl
or to v box defective

3.

ring will not divelop Tull po.er
oome defects oo cbove; but in milder form

4, Ingine opeed irregulor
Wmter or impurities in fuel
Adr in fuel
Velves cticking (or needles) in injoction system
Governor or linknge not working proverly

Mael oll

too viscous

5. Ingine Overspeeds (highly dnnger

Ghy 5 gine must be
gtopped 1€ defect iu not_locuted at
onece)

Covernor or linkogss pticking
fea ) w2

el
High

[@AN

o ‘}l’lgipc
Yo *u
In

T40/59/9/7027

n
ain
Governor de

aring

by-pooe GLOU.BQ (if opplicable)
volatile fusl (used 4o 2gsist stort) in system

atops cuddenly

"1 injucted
or Axhoust vilve not working properly

1vem sticlking

o brolkon
& gonr or camshaft broken
Tective
peizure
n gelizure
> brolen parts




iz running

(c) Paults noticenbls whon

1. Umolky sxhrud
Ovaerlod
Tuel nozzle vlve ]qwﬁlnd

ol nozzle 1P plw

floil ocﬂ.f; amoke
- bluc

Ov,reoollpi 0T
i irty (needs decarbonizing)
Jnulv*LLOAM Trom i
te low tgmpur.uﬁLv ¢ toe poor compreosion or
axcesoive ceoling

inter lenk into cylinder
Light grey %o blacls ~ poor combustion
BPlue -~ Lubricating c.1 burning

el oil striking cool surface

o Abpormol exhauct temperaturs or vlinder pressure.
& X

; S
E qulnd .r Pressure | i

j i
| [T DR S e
| f 3
} Low Comprescsion { Low flenr ncu LHOO groct, comp. ratioc too
| i I low

Tormal i Air inlet clogge insufficient

. : L ope i
4 ; High i Al throush valvos, pact rings

High Compresnlon ) High | Dlenrance too omll comp. ratio high

T out

Low Firing : P Fuel rock too £0
{ i pir inlet clogged, 1o cotone fuel
£ P . s S
£ | Injection lots, nozzle dirty, high
i i [ g

Normal Firing % O

bock proec

High Piring

740/59/9/7021




- BT =

b oor by-viug

vEer UMD o valvios

4, Ingine

Too much i ef cooling

briection

Tubricating oil filters clogged
Tmbricating oil pump wrern or defective
Timing wrong
Puel nozzle cenrboniszed

]

Muel nozzle dribbling
Tael coproay striking hoet surisce

)

5. Bngine Operation Noisy.
Megchonienlly couged noise
Worn pisten pin or p booring
Worn big ond or miin bearing
Horn pigton or liner
Pigton otriling volwve
Looge fly wheel
Other loose or worn porta
Tuel Knock
Timing too early
Tugl injection Toulty
Fuel oil uncuit:ble
Gos flow incorroct
Siloncsr or

R Sl A »
Ay filter 4

Vibrotes
Looae foundoii
afiring
Looge vibrotion domper
Resllient mounting
Alignment poor

(O

5
1

Toundation

RL0/59/9/7021
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(d) Paults found on digmontling snsine
Pigton rings gummed up

Poor lubricating oil
cossive lubricotion
Toor combusition
xoonsive working

Defective platon

1

Foor comhuﬂmlon
Inecorrcet
mrecoplive
Ty oegsivo

RO ED

0il
prswﬂure

—'-7
SISN M IGIe)

b

period 1 n clecaning

1

3, Vter in Uronkeoge
oylinder heod cracled
Heed gosket lenking
Liner leiking

Liner seal leiking
“moepsive ceoling

Horn ond s 1 24

1

QlLaese [E3aRg lﬂt‘”

Operotion of

a) Freparations for sicrting -
Checl: lubricating oll lovel
Choels Tucl supply
Iubricote hoand lubricnted
Fill grenss cups

i A
LT

{hoel bolts, nute, conncction,
Upon sed wober volvo

1

Turn over by hond (if o
Jloed air from fusl
York governor linkioge
Check adjustments (firs
Checl: tools

urn

Checlk air pregsure or botiterlos
T~ults located to Do mronteq N

on nrestorting foults.

Sharting

sins should atart in

rier button must not b
thoan 1520 acconds

If engine fails to utnrt

mder sccbion on fuilure

S TH 3
Sime
TroLee

o

ey
e

ey e
[
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Fusl injscior or uxhrust valve enrhonized

vplicable)

&

ndicatad

4«5 rovolutions Ty
T GH :

e
(=)

Firing

Faeky

atarter motor
in section

,and

soaed fTor more

foult as indicatsd
g 8




ci071n
:]L Y
Tubriess

a)

2 hours)

apnlicable
vnile running

a Phig will vary with
cumstrnos — :'lj_rﬂumr; (6 A o vhing time y
1

u g Tubriecoafing pil consuwgtlon; romarks
Check Tuel supply op reduired.

Done whilsc engine 1s in opuration,
althoush not nucmmsurily running. Corried
out hy driver.

Hointenince ~ Poriodic attention %o xble ports;
carricd out by shore stalf or driver as
circunstinces dicgtat

Cvorhouling - Periodic complot
ingpection ef all
“_eonulclnnin

lemuntllﬂ« and
g replacement or
o all pards roguiring it.

A ? 2t

for schedules for survicing, maintencnes and
éverhauling

Typieal values of allowable or resuired clear-neos of various parts wore
given, ond 2llowed weor on pictons cte, The importonce of following the
menufacturers ingtructions in profoersnce 4o gonwrsl ingtructions was
stressed throughout th. course, with illustritions from insiruction books.

The moin reférence used

e

FERRE R

'Biogel Mngine Operation =nd Maintonsnce" by V.L. knleev,
: MeGraw Hill Boek Co.
1954
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