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IllTRODUCTIOI 

Keppel Shipyard, a Divis1on of Keppel Corporation Ltd, was awarded the 
Contract to provide technical services to Chittagong Dry Dock and Heavy 

Steel Structure Worts to upgrade its operotions. The Contract aimed 

to:-

(a) strengthen the operations of the Drydock 

(b) provide training to the ..orters 

( c) widen the l"'ange of jobs 
(d) provide skills to operate equipment 

( e) collect time-records 
( f) i11ple11ent an efficient •intenance service 

(g) install and C01m1ission plant and equipment 

An initial team of three engineers frm Keppe~ Shipyard spent a a>nth 

in Chittagong Drydoct studying its operations to assess its training 

needs. The team also prepared the foundation for the forelllft tum to 

function in the Project Area. 

The Fore111n te• of six .-l>ers co111nced their assi91-nts in the 

Drydoct frm 4 August 1986. The seventh .mer joined the project area 

on 17 tbvelllber 1986. The te• fulfilled it1i assignment and left 

CMttagong on 15 October 1987. 

The team members and their respective functional areas are as follows:-

Chan Chong ~ng (Leader) Engine & Marine Equ1p11ent 

Ng H1an Tong Eng~ne & Marine Equip111ent 
Chan Chong Toon Machine Shop 

Chua Chee Mah Plant & Ma1~tenrnce 
King Th1an K1ong Welding 

Lee Woo1 Sing Safety 

Khoo Kuan Yean Hydraulics 
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As a condition of the Contract. Keppel Shipyard submitted bi-monthly 

wort progress reports to UNIDO. Five progress reports covering period 

from ~ugust 1986 to May 1987 were submitted. 

TMs final report sumarises al 1 the actnities carried out by Keppel 

frm August 1986 to October 1987. 

The report is divided into four main areas and the format is as 
fol l.·ws:-

- Operation 

- Plant & Maintenance 

- Functional Areas 

- General Manage11ent 

The operation section covers all vessels repaired at the Drydock ar.d in 

Chittagong Port. It also covers vessels Wlich tere not repaired but 

were. however 11 advised upon by the Keppel Te111 Members. 

The Plant & Maintenance section ~vers all repairs and mintl!Rance ~ 

Dry dock equip11ent 11 plant and 111chineries. 

The functional areas section deals with writ performed by lll!lllbers of 

the Keppel Te111 in their respective functions. It covers non-11arine 
job5, lectures conducted 11 rec011111endations offered to CDD 11 and sketches 

for manufacture of jigs and tools. The six 1111in areas are: 

- Engine and Marine Equipment 

- Plant and ~~intenance 

- Machine Shop 

- Welding 

- Fire & Safety 

- Hydraulic 

The general management sect ion cover$ a,·eas c.ormon to all the functions 

as ~11 as areas not covered by any of the individual functions. It 

also mentions areas of general progress. 

- 2 -

.. 

• 

• 



--

OPERATION SECTION 

A total of 77 vesseh .ere attended to during the presence of the 

project teaa in a>O frC'lll Aug 86 to Oct 87. Rudders and rudder stocks 

from the Bangladesh Navy .ere not included. 

The vessels included fishing trawlers. cargo vessels, dredgers, 

research vessels, tanker~. naval st:ips, tugs, barges and pontoons. 

The ships were 11ainly frm the national fleet, local private owners and 

the navy. The largest vessels repaired during the period was the M.Y. 

Banglar Maya, a cargo ship .ttich has a GRT of 12,193. 

Altogether 45 vessels wre repaired in dock during the contract period. 
The total rumbers of days in dock was 478. The average repair period 
was therefore 10 days. 

The period included the repair of some barges .t\ich wre in dock for 

considerable tf\.te. Also all public holidays wre included. The 

average repair ('flt:od still compared favourably with the 16 days stated 
in the Terms of Re~eret.ce in the Contract document. 

Total dock occupanc.y for the period from August 86 to July 87 was 278 

days. The expected «cupar:cy was 140-150 days per year in the Tenns of 
Reference. 

PLANT & MAINTENANCE 

Repair and Maintenance W'!re carried out to a large variety of drydock 

equipment, plant and machineries. 
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PLANT & MAlftTENANCE (cont •• ) 

Mach~neries repaired. overhaule1 and tested included high pressure 

pumps, fresh water pumps, air cOl'p·essors, vehicles. standby generators. 

lathes, hydraulic presses. f,.:·klifts, toter cranes. •bile cranes. 

d rydock pens tock etc. 

Preventive maintenance schedule~ tere drawn up and regular inspection 

a'KI greasing of all cranes and machineries tere carried out to llinillise 

downtime of the machines. 

A proper 11aintenance record of al 1 plant and 11achineries W3S i!lple.nted 

to facilitate follow-up repair and .aintenance. 

Catalogues for machines and equipment tere cc.piled and spare parts 

1 ists tere prepared for easy reference and stock inventory. 

A checkH st for the inspect 'ion of 110notower cranes was designed for easy 

i11plementation. 

FUNCTIONAL AREAS 

(A) Engine & Marine Equie-ent 

Numerous jigs and tools tere designed and manufactured to facil i­

tate shiprepair operatior.s. 

Hydraulic and pneumatic tools Wiich .ere i.ept in the Orydock stores 

were cominissioned and put into use to i111prove operational 

efficiency. 

Enlarged workscope included tne repair and renewal of pipings. 

overhauling of pWAps. anchor wt ndlasses. cargo blocks. heat ex­

changes, engine ~urbo-chargers and rep•ir of damaged propellers. 
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(A) Engine A Marine Eguip111ent (cont •• ) 

New and more efficient methods of wrlc ~re taught to CDD's 

engineers and workers. 

Lectures ~re conducted on the repair of propellers, tailshafts 

and rudders, turbochargers, heat exchangers, •ain engine, pu111ps, 

air conpressors, valves, declc machineries and controllable pitch 

prope 1 lers. 

(B) Plant A Maintenonce 

A proposal was submitted to the Manage111ent of COD for the setting 

up of a effective llliintenance systet1 to cut down on breakdown of 

Illich i neri es. 

Daily progress 111eeting was introduced to !111>rove ca.unication and 

awareness of the status of the daily maintenance jobs. 

Scheduling of maintenance jobs for the next day was t11ple111ented to 

reduce waiting time and better utilisation of 111anpo.er. 

Preventive maintenance progra111t11es ~re drawn up for the nachine 

shop, p 1 ate shop, pumproon and cranes. 

Introduced two full-time greasers tllose jobs .ere mainly to grease 

al 1 the cranes. 

Conducted lectures on preventive maintenance and greasin~ of 

cranes • 

Involved in the investigation of the collapse of the 40 Ton 

Metalna crane's jib and its subse~lk?nt fabri'a'ton and 

instal lattons. 
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{C) Machine Shop 

Performed non marine jobs ~uch as the auto-rickshaw Engine conver­

sion, fabrication of trolley an.: rails, store gate, llOdification 

of sliding doors. .otor covers. hydr.,lic piston. gear-box 

housing, valve chest • pumps sprocket "'eel. fan rotor."°"' wheel 

a_nd turbine rotur shaft etc. 

Manufactured l'llmerous jigs and tools to facilitat~ the 11achining 

processes. 

Conducted lectures on machining of chre11e liners, rudders. tail­

shaft, propellers, engine cylinder head valves. turbochargers and 

p1111ps. 

C.-issioned the nozzle grinding •chine and drill bit grinding 

..achine. ec-issioning of the horizontal boring ..achine ws with­

held because of lack spares and technical infonaation 

{D) Welding 

Perfonaed non-marine steel structure jobs such as the fabrication 

·of chi1111eys. 'I' beams, steel-bridge, steel-pipe pillars, and 

steel racks. 

Perfonaed welding on propellers. rudders lathes and landing 

pontoon. 

Commissioned and trained COO personnel in the use of the submerged 

arc welding machine. Tungsten Inert gas welding machine and carbon 

arc-air gouging. 

lrained welde~ in down-hand and vert teal positions weld1 ng on 

butt and T-f111et welds. 

Condu~ted lectures on shipyard practices and welding process. 
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(D) Welding (cont •• ) 

I•proved the wrkshop layout of the plate shop for better work flow 

and easy housekeeping. 

Involved in the quality control of the fabrication and Melding of 

the 40 Ton Hetalna crane's jib. 

(E) Fire & Safety 

Proposals were submitted to CDD for the setting up of a Fire I 

Safety Department and the i•plementation of safety policy fo1· the 

Drydock. 

Introduced standard safety signs, safety rules and safety cartoons 

to increase awareness and improve safety in the Drydock. 

Conducted safety inspection of vessels, cranes, workshop, p11111proaas 

and men at work and environment. 

Suggested improvements in safety in tower gangways, transi10rtation 

of gas cylinders and the use of life-times. 

Conducted lectures on Fire fighting with extinguishers, artificial 

resuscitation, fire and explosion hazards on tankers, and wire rope 

maintenance. 

(F) Hydraulic 

Performed repairs on 500 To;i hydraulic power press, the Drydock 

penstock and other hydraulic equipment. Also attended to hydraulic 

equipment on vessels. 

Conducted lectures on the hydraJlic bilge block eystem in the dock, 

the power presses, hydraulics, hydraulic valves and the maintenance 

of hydraulic equipment. 
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GENERAL MANAGEMENT 

Many meetings M!re held with COD top management and rumerous suggest­

ions on improvements to the Drydock M!re offered. 

Suggestions ranged from topics concerning the Wlole Drydock to very 

specific ones involving work in a section or trade. SOiie suggestions 

were accepted and i11ple111ented Wiile others were not because of 

political reasons. 

Suggestions included thE implementation of bar charts for scheduling 

and controlling repairs on vessels. ste111ing ll!etings to co-ordinate 

work. regular progress meeting. changes in wrk system. new areas of 

work. safety. and general i-.>rove111ents. 
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OIUATIOI SECTIOI 

Al SAYESTHA 

The tiller of the steering gear had dropped and touched the hydraulic 

ra111. 

Found that inside surface of tiller had worn and could not grip nadder 
stock. RecClllll!nded te rtlmve the two halves of the tiller arr.I 111chine 
the flanges. In this way the tiller wuld be able to grip the stock 

again -'ten tightened. 

As a temporary 11easure to overcCJle the tight schedule of the vessel. 
shillS wre added between stock and tiller. 

•MAHISHOWAR 1
1 

MAHISHOWAR II. FRIENDSHIP I ANO FRIENDSHIP II 

The four fishing trawlers M\HISHOWAR I. M\HISHOWAR II. FRIENDSHIP I 
and FRIENDSHIP II were docked for routine work. Clearances of rudders 
and tailshafts wre checked. Sea valves wre overhauled. sea gratings 
removed. zinc anodes renewed. All vessels wre cleaned and painted. 

F.V. SHAHJALAL I 

Attended sea trial of vessel. Heard sharp metal rubber noise caning 
frm shaft tunnel. Learnt that vessel was in Drydock before Wien 
bigger propeller was fitted. Propeller was heavier by 10 kg. Also 
aft sterntube was turned 180 degrees and clearance was 4.2 11111. 

Noise was caused by excessive clearance in the sterntube and the 
taflshaft wiping the tube. The additional weight of the propeller 
had cauw excess·ive wear in the tube. Recommended to dock vessel 

for repair. 

vessel was in Drydock for repair after fishing trip. Sterntube clear­
ance was measured to be 6.1 """· Tail shaft withdrawn for skimming, 
fitting of proper size propeller, remetalling of neck bush and rewood­

ing of aft ~terntuhe. 
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MEENHAR I 1 MEEIOIAR 11 

Both vessels docked for normal repair. Clearance of tail shaft anl 
ruddei'" checked. sea valves overhauled, sea grltings removed. zinc anodes 
renetft!d ant ships painted. 

Additional jobs on MEENHAR I were overhauling of controllable pitch 
propeller (CPP). rewoding of sterntube bush. sti-ing of shaft. rudder 
repair anl SOiie p 1 ate renewa 1 • 

Both vessels' rudders were remved frcn vessels anl had their pintle 
bushes anl dolly washers renewed. 

Removal of sterntube of MEENHAR I was difficult as it WIS very tight. 
Advised Orydoct to weld brackets en sterntube. fabricate strongback and 
then jack out hydraulically fre111 both sides. Sterntube removed easily. 

MIRABELLA 

JUllll>o Ship MIRABELLA had proble• in the removal of the pinion gear of 
the hydraulic winch. The gear WIS j.-ed tight. Advised on the design 
and fabrication of a heavy strongback and puller syste11 for the job in 
the confined space. With ship's 25 ton hydraulic jack and the system, 
the pinion gear was removed with ease. 

MITA, ~ANOHAN 

Both fishing vessels had similar r~ai rs. Ruaders and propellers were 
removed for access. Kort nozzles were sent to workshop for renewal of 
pintle bronze liners and welding up of pitting in tort nozzles. 

Mach1ned new bronze pintle sleeves. Heated sleeves in electric oven to 
expand. Dressed and polished kort nozzle p1ntles. Shrunk fit sleeves 

onto pintles. 

,JONTHA UOYAM 

Propeller was removed and tail shaft drawn out for renewal of cut less 
bearings. Uiable to procure the appropriate cutless bearings. With 
approval from vessel's Chief Engineer, the sterntube bush was modified 
fran cutless bearing to lignum vitae bearing. 
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JONTHA UOYAM (cont •• ) 

Shaft journals were skimmed and shaft in way of packing journals was 
po 1 i sh.."'<I. 

~epairs .m rudder were the 11achining of steady bearing journal, spigot 
collar and the machining of new keyway on the steady bearing journal. 

MEGHNA 

Port and Starboard .;·opel lers were entangled with fish net:s. Star­
board propeller was turning loose on the shaft taper. Sterntube bush 
and 'A' bracket bush clearances were all excessive. Both nidder pal• 
bolts were loose. Rope guards and propeller cones were missing. 

Rudders shafts and propellers were sent to workshop for repair. All 
bushes were rewooded. Port shaft skiimned and propeller repaired and 
fitted. Starboard shaft ski.eel, taper Nchined and keyway dressed. 
A new key was machined. 

Starboard propeller taper was built up by bronze welding, machined and 
fitted. Propeller nut was renP.wed. 

Both propeller cones and rope guards were fabricated and renewed. 
Rudder palm bolts were built up by welding and machined to fit. 

~ANGLAR MAYA 

Vessel was in dock from 21 to 30 September. She remained alongside 
wharf after docking for three days for cargo hold painting. While in 
dock, keyless tatlshaft was withdrawn for survey. 35 sea valves, 
eight storm valves and four sanitary valves were opened up for survey 
and overhauling. 

During dry docking of the vessel, the following was done 

checking of propeller push-up 

- overha~ling of simplex seals 

- taking sterntube wear 

- centring of propeller for drawing in and out tailshaft 

- holding of chrome liner to prevent dropping, and 

- magnaflux testing of keyless tailshaft 
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FRIENDSHIP l I 

The vessel went to COO for emergency dry docking. The prapel ler ..as 
damaged and was re11>ved to the •chine st ... ~ps for repair. Propeller 
blades .ere distorted. The blades .ere faired. dents brazed and 
ground smoth. COO Engineers .ere t•ght the methods of checking 
propeller pitch by tra11111el method. 

FISHER I 

The Fishing vessel was in dock for nor11al tul 1 cleaning and painting 
jobs. 

BANGLAR KAKOll 

Vessel was berthed at Chittagong Port. The problem was the seized 
cylinder cover of the uin engine. Adviced to apply a coupled .,.nt 
on the cover to loosen it. 

FEDERAL FRASER 

The vessel was berthed at Ceaent Silo Wharf. Adviced on the repair 
and renewal of piping jobs. 

SONAR NAU 

Vessel was docked for bottom survey by rtCK Classification Society. 
Hul 1 condition was very bad with deep pittings. Some parts of the 
bottom were rusted through. About 90S of bottom plates would require 
renewal. The kort nozzles and rudders .ere corroded and required 
partial renewal. Both sterntube seals were missing and the sterntube 
bea,.ings had clearances of more than two inches. The 'A' bracket 
bearings "lere conpletely wiped out. The vessel was beyom econonic 
repair and the owner decided to put doublers on the bottom for undock­
ing and scrapped the vessel. 
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F.V. NIM I 

The vessel was docked for norul jobs and pipework repair. Nine sea 
valves were overhauled. 

It ws the first occassion of pipework repair in COO. A total of Z9 
pipes of varying lengths wre renewd. The largest pipe ws f# 
100. bore. 

sMUlltA RAJ 

Dtlring docking the .essel Md lier lull cleaned, chipped ant 1t1intal. 
14 sea valves wre orertl1Uled and npairal.. Tiree pipes wre re­
newd and two of ta Md bulkhead penetration. 

Tailshaft and rudder clearances wre tiken. The bottom pintle ws 
found to have dropped by 1PProxi111ately 30 •· Rudder 1ece5s was 
11ade for checking. The pintle rut was slack and there was clearance 
between the taper fittings. Due to tight schedule and OMner's 
instruction. pintle was jacked back to position and pintle l'llt 
tightened. Tail shaft packing was renewed. propeller polished and 
ropegua rd repaired. 

Najor steelwork jobs .ere renewal of steel plate at chain locker. 
renewal of shel 1 fra11es at cargo holds and fitting and .elding of 

stanchion supports and stiffeners for holding tillll>er on •in deck. 

HEGGE MEE 

The 11ain jobs for this cargo vessel were rudder and tailshaft. The 
tailshaft was drawn out for survey. Both the inboard and outboard 
lignUll vitae bushes were renewed. Boring of the bushes .ere done in 
sttu. Tatlshaft was assenb11ed with new packing. 

The rudder was dismantled. Clearances on the ptntle bush and stock 
steady bearing were excessive. The rudder stock was dismantled and 
the journal space was skinned. The rudder steady liearing was removed 
and a new gunmetal sleeve was machined and fitted. The rudder bottOlll 
ptntle bush was renewed. 

Three sea suction valves and four scupper valves tiMre overhauled. 
One scupper valve was renewed. 
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HEGGE MEE (cont •• ) 

Both dauged gangways wre re.owed to shop for repair. Ro 1 ler pins 
were renewed. lliuuged parts of the gangway wre crapped off. rep laced 
by new parts and ..eldecl. Ele-:tric driven winches and gearbclles were 
Cm1Pletely overhauled. Da•ged wora gears wre renaied. The wra 
gears .ere •chined in the mc:Mne shops. The gangwys and winches 
were 1 oad tested. 

K.P.M. BARGES 1 i 2 

Both barges wre dncted for inspection of battm steel plates. Because 
of the colllitions of the platings. it •s decided te ·renew the CG11Plete 
bottom and sides. The total mount of steel esti•ted as ZS tons per 
barge. The barge wre cut into tlree sect ions each and 1i fted up onto 
the dockside for plate renewal. 

Due to the collapse of the 40T dockside crane There ws no facilities 
to lONer the three sections of the repaired barges into the dock. 

The barges wre cut into six sect ions each and lowered into the dock 
for joining up. All sections .ere fitted. wlded. hose tested and 
painted. Total plate renewed was 56 tons. 

c.u.F.l. (LAUNCH} 

The launch was 1i fted out of the water and put onto the tllarf side for 
repair. Rudder and stock was n!lllOved due to excessive clearances on 
the bushes. Rudder bottcm pintle was build up by welding and •chined,, 
rudder stock pal111 face was skilllled and al 1 pab1 bolts renewed. 

Propeller with tailshaft was re1110ved. Sterntube outboard casing was 
removed and rubber ring renewed. The propeller,, after repairing in the 
shop together with the tail shaft was boxed up onboard. 

Main engine fuel oil and lub. oil filters .ere opened up for cleaning. 
Main engine cooling pu111p was overhauled and rubber i11pel ler renewed. 
Engine roan bilge PUlllP and two handp&111ps were overhauled. Generator 
lub. oil and fuel oil filters were renewed. Cracks on the 1111in engine 
exhaust pipe were repaired. Rudder skeg was partially renewed, rudder 
alignment checked, rudder with stock boxed up and repacked. 
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C.11.F.L. (lAUrcH) (cont •• ) 

SOie shellplates. keelplates n shipside fenders wre renaied. Other 
jobs done wre renewal of portholes. shipside railings. carpentry jobs 
and painting of hull. 

BANGLAR MITA 

Vessel docked for withdrwal of tailshaft and •emauling of •in engine 
turbocharger for survey. 

During the rt!llOYal of tailshAft coupling belts. probll!llS wre encaunter­
ed in remv~ng Z coupling bolts. Service bolts wre •chined and used 
to cwercme the proltlem. During the •em•ling of si11Plex seal. the 
outboard seal chrCJDe liner ws found to have wom do.n and the floating 
ring Md excessive clearances. The chrame liner ws sent to shop for 
skiming and floating ring for remetal ling ~hen •chined to the 
rec~nded clearances. B.S.C. workshop did the job thellSelf with our 
assistance. 

Overhauling the 1111in engine turbocharges 'Brown Boven YTR 630 1 wass 
earned out. Inspection report. clearances chart and wort report on the 
overhauling of turbocharger were 11ade. The turbocharger ws surveyP.CI. 

Other jobs were cwerhauling of 23 sea suet ion/overboard valves and 4 
scupper valves for survey. Rudder clearances were checked. doubler 
plates fitted and air tested for survey. Anchor chain and chain lockers 
were cleaned. Forepeak botto11 plate was partially renewed. Sea grating 
ret11Dved and fitted. Zinc anodes renewed and ship painted. 

During the bottom survey a hole was found P""ctured into the forepeak 
tank. A thorough inspection was conducted tnside the tank. Reca.end­
ed to cut an insert plate Sft x 28in x 3/4in thick at bottolll of the ste11 
shoe for renewal Witch was agreed by the Owner's Superintendent and 
Surveyor. 

Rudder area P & S were found badly corroded and pitted. RecCMllllended to 
the surveyor and Supt. to put doubler plates right across at P & S 
rudder leading. Sizes are 20ft x 2ft x 3/8tn thick x 2 sides. Pitted 
areas Witch were more than 6111111 deep were built up by ti1elding. More zinc 
anodes were fitted on rudder. 
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Al-REZA 

The vessel was docked for non.al sea valves overhauling. rudder and 
tailshaft clearances jobs. During bottoll survey it was found that the 
propeller was caught with fishing nets and cra-:ts about 200 - long 
~re found running across the propeller blades frc. the leading edge on 
all the five blades. Decision frc. owners and classification to change 
the propeller with the ship spare. (This vessel was built with a se11i­
balanced rudder). Shifted out the propeller by just turning the rudder 
hard starboant to gain more excess room for manoeuvring. 

The spare propeller was polishefl and dye checked. Hairline crack on 
one of the blade tip was arrested by drilling hole as rec..ellled by 
the Surveyor. Outboard Si11plex Seal was reca.ended for overhauling 
but it was not carried out as vessel did not have the spare parts. The 
shaft 111t was found to be tight W'lile removing. Rope guard vas renewd. 
rudder clearances checked. rudder pressure tested. •issing ptntle 
closing plates fitted. total four main suction and discharge sea valves 
and five scupper valves overhillJled. Biggest size being 320 -· Other 
jobs included anchor chains. and chain locker plates renewal. wlding 
of draft and plillSOl .arts. Hull chipping and painting. fitting of 
sounding pipe striking plates and building up of bottom plate holes. 

Al-SWAMRUZ 

Yes se 1 ca11e a 1 ongs ide the pi er to carry out repair on the da11a!Jed 
propeller afl~•t. 

Vessel was trimed so that the propeller blade had a •xi•• clearance 
above the sea-water level. The dented area of the propeller blade was 
heated evenly for relieving the residual stresses and was faired by 
heating torch to 1111x 600°C. 

After fairing the blade. visual inspection was carried out on the 
surface of blade for any defect. The repaired area was stress relieved 
to 2oo•c. The area was covered with asbestos cloth for 4 hours. 
Da1111ged area was dye checked for defect and found satisfactory. 

M.V. JOUTHA UOYAM 

The fishing vessel went to Chittagong Orydock for energency drydocktng. 
A hole WIS found at the bottoin tn way of the engine roon. Bilge WIS 

patched up with a doubler plate. 
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K.P.M. BARGE NO. 20 I 22 

The two flat top birges wr-e docked for bottom. side shel 1 plates. 
angle bar stiffeners. and ship side fenders renewal. 

Total steelwork renewal "as 52 Tons for two barges. 

F.V. tl>ITRI - S 

The trawler was docked f~r !iu11 cleaning and painting. Eight sea Yillves 
valves .ere overlJ~~'4. biggest size being 100. bore. Propeller cone 
plug was renewct. locking wire fitted and propeller cone cemented. 
Propeller blade ws faired up ir. place. Rudder pal• bolts ce.nted. 
Hull and rudder zinc anodes renewed. Doubler plates fitted am wlded 
at starboard stern end. Sea gratings wre removed and fitted for clean­
ing and painting. 

8MGLAR SMPAO 

During the survey on the propeller blades·. it was found that al 1 four 
blades were badly dented and bent am SOiie portions wre torn off. 

After discussion with Ship Owner am Class Surveyor. it was decided to 
cut and tri• round the edges of the propeller blades in wy of the 
dauged areas. 

The fo 11 owing procedures wre adopted: 
• - Fair the blades 

- Cut the blades 

- Weld the Fractures 

Thirty-five sea valves and scupper valves were overhauled, the biggest 
size befog 30Qnm. Corroded valve lids was recommended for renewal and 
the sealing face build up by stainless steel welding and machined. The 
landing face of the valve covers and chest were build up by low 
hydrogen electrode and machined. 

Other docking jobs include sea gratings. checking clearances of rudder 
and shaft. renewal of ztnc anodes, anchor chains calibration. hul 1 
cleaning and painting. Rudder was pressure tested with water. 

.. 17 -



KHULM 

The vessel was docked for nomal docking and .--.val of tailshaft for 
survey. Rudder was M!llOVed for access. Ruclcier doubler plates wre 
found corroded and recc-.ended for renewal. Rudder lt~ng-post (big end) 
taper was corroded and recc-.ended for building up and grinding. Echo 
sounder was renewd and installed. 49 sea ohes. scupper wlves. 
intef'llediate valves and O¥!rboard valves wre overhat•led. biggest size 
being r bore. Anchor ch·~in studs tere built up by telding. lint taper 
pins renewed and sealed with lead. CMfa lockers cleaned and ptinted. 
Anchors and chain cleaned. high pressure washed and ptinted. Propeller 
was polished. dents faired up and dye-checked for survey. Sea chests 
opened up for cleaning and ptinting. Zinc anodes renecd. Sltip tul 1 
was cleaned and painted. 

During bottoll survey of vessel. a hole of one inch diameter was found at 
the aft starboard bottoll plate between Engine Ro• double bottoll fuel 
oil tanlt and Mo. 4 Centre double bottOll tank. 

It was decided to weld a spigot plate of size 2•1.0. X 4•0.0. X 713• 
thick on the dauged hole so that hot wort are •ay from the fuel oil 
tank. 

CHAN DANA 

Order was received frma the Owners of the fishing trawler F. Y. CHANDANA 
of Blue Bay Ltd. for 111chining new lteys and key ways onto the new 
propeller and coupling to suit the existing tailshaft. 

New key-way on 4-blade new •anganese bronze propeller of 1460.. dia11eter 
was 111rked. Propeller .,unted and al tgned on slotting 1111ch'fne. Key­
way was slotted. Two new forged steel keys 1751111 x 32 • x 17• were 
machined. Tailshaft was fitted on the propeller. Later ta'flshaft. 
177• diameter x 3460. length was 1110unted and al i gned on .t 11 i ng 
inachine. Keyways were iatlled deeper to suit the new keys. 

AL-AMANAT 

Vessel was berthed at the Port. Order was to rect tfy the hand hydraulic 
steering gear system. 
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AL-AMANAT (cont •• ) 

Checked and found that cup-seals of t.ele110tor trans•itter's plungers 
at the ..tleelhouse .ere leaking. This affected the operation of the 
steering system. DiSllilntled tele110tor trans•itter to remove the 
defective seals. Original seals wre obtained and telet10tor re-
assembled. System was bleeded of air thoroughly. 

DENISH 

Assistance was given to determine the suitable NOT (Non-Destructive 
Test) on thf' Mast-House derrick boCll lifting eyes {10 loations) on 
vessel 'DENISH' berthed at Cement Silo .. arf. 

Inspected the lifting eyes with COD personnel and ship officer. 

The following work procedures wre recOllllended: 

- Remve derrick blocks and shackles for visual inspection. 

- Grind and po 1i sh the w 1 dllents. 

- llJT by dye-penetrant. 

The recc.aendations tere accepted by Owners and Surveyor and al 1 the 
lifting eyes tere ch~ked for defects by dye-penetrant test. 

LANDIJG PONTOON 

A new landing pontGon of size 50ft long 25ft wide and 5ft high was 
fabricated by the Drydock. The total .aunt of steel used was 32 
tons and it took 30 days to complete the fabrication. 

JAHUNA A BURMAH EASTERN 

The two landing pontoons belonging to the oil cmpanies Ja11una Oil 
Ltd and Burmah Eastern Ltd. respectively. wre docked on 1 Apr 87. 
During the survey with owner representatives. both landing pontoon 
bottoms and side platings wre found with holes and pitt1ngs. It 
was decided to renew the bottom and side plates as marked. 
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JAMUNA A BURMAH EASTERN (cont •• ) 

The weight of steel plate ren~ for Ja•una was 12 tons and for Bul'llih 
Eastern was 6 1/2 tons. The cutting. fitting and welding of both 
pontoons were completed at ~he same time and were undoclced on 21.4.87. 

Bunuh Eilstern though had less plates renfted than Jamuna. toot a longer 
time for the following reasons:-

- Most steel plates renewed were at the port and starboard curve bilge 
areas "1ich require .,re bending and ~ressing of plates in the shop. 

- Pontoon ws built of rivet construct ion and during the repairs. the 
angle bir stiffeners had to be trilled off to suit the edges for 
welding. 

"· T. OOEL 

The tanker was docked on 21 April 1987 for norul docking jobs s1."Ch as 
hull cleaning and painting. sea chests am gratings cleaning am 
painting zinc anodes renewal. sea valves overhauling. Total 29 sea 
valves .ere repaired. Rudder clearance was checked and bottoll pintle 
bush renewed. Tailshaft was drawn out for survey. both inboard am 
outboard sterntube bushes rewooded. The uneven war on the tan shaft 
bronze liner was skilled and propeller polished. The design of this 
vessel has a short length of shafting inside the engine rOC11 11 so 
tail shaft has to be drawn outward. The rudder was !·elllOved and shifted 
aside for access. 

Portside forward section of bilge was found 11issing. A new flat plate 
was fitted and tlft!lded. Starboard side midship section of bilge keel 
with slight dent was faired to its original shape. Forwanl P & S 
bottOll se•s .tlich were badly corroded were welded. 

R.V. ANUSANOHANI 

The research vessel was docked on 21 April 1987 for tan shaft survey. 
The propeller was of the controllable pitch type and t~ engineers am 
workers were taught the procedure of removing the serv0110tor piston. 
and the slackening of the SKF coupling to disengage the tatlshaft frfJll 
the pt tch untt. 

- 20 -

• 



R.V. AHUSANDHANI (cont •• ) 

On the job training was conducted and the trainees .ere taught how to 
check C.P.P. spare parts from drawings, spare parts book anl actual 
spares. Sterntube seals .ere recommended for renewal am outboard 
chrcne liner worn with deep grooves in way of the seals was advised to 
be skilled. Due to non-availability of sterntube seals the vessel was 
blanked for undocking. Other jobs .ere hull cleaning and painting. 
Sea chest and gratings cleaned and painted. Zinc anodes renaied, and 
rudder removed for access for withdrawal of C.P.P. shaft. 

R.V. NACH•ANGA 

The research vessel was docked on 21 April •inly for hul 1 cleaning 
and paintir.g. Shafts and rudders clearances wre ched:ed. Sea chests 
and gratings wre remved, cleaned and painted. Zinc anodes wre 
renewed. 10 sea valves wre overhauled biggest size being 2• bore. 

Aft starboard kort nozzle foner surface in way of propeller was found 
corroded. It !.MS built up by electrode arc wlding. 

~.P.M. BARGES NO. 16 & NO. 24 

Both the flat top barges ca11e into the Drydoct with an estimated steel 
renewal of 50 Tons. They wre put into the dock for four days anl 
were each cut into eight sections. Each section was then lifted on to 
the dockside for steel renewal. 

M.T. BANGLAR JYOTI 

The af\ove new tanker was docked on 12 May 1987 for handling over to 
the new owner Bangladesh Shipping Corporation. Bottom survey was 
carried out, damaged paint work touched up and painted. Sea gratings 
opened up for inspection and refitted. Both C.P.P. shafts war down 
pocker gauge readings wre taken. Both •seeker• M.ldder wt th sub-rudder 
clearances were taken. COOL engineers and workers were taJght how to 
check this type of rudder clearances. Additional ztnc anodes were 
fitted and forward and aft fenders installed. Tank ul lage pipes 
supoorts were modified and fitted. 
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M.T. RANGLAR JYOTI (cont •• ) 

Gas-free inspection at the argo oil tants for the purpose of entry for 
ullage pipes mdification wrts lllhich required burning alll .elding ws 
carried out. A total of 7 tanks .ere inspected with the aid of a 
•Riken• oxygen/hydro-carbons gas 11eter. 

M.V. Al SANA 

The vessel was docked on 18 "ay for non1al docking jobs. Tailshaft 
clearances was found to be excessive. Rewooding of sterntube was 
rec<1111ended. Tailshaft journal in way of the inboard bush was found to 
have worn doNO by ZS to 30... 

Pneumatic disc sander used to grind doWI the overhang ~ the tailshaft. 
lntel'llediate shaft shifted aside. Rudder was rt110ved for access for 
setting up the .achine for boring the stern bush. 

Leaking area on the rudder was telded and doubler plate fitted. Rudder 
was pressure tested and found satisfactory. Tailshaft was •gnaflux 
tested on the taper end. propeller polished and dye checked for survey. 
Rope guard was renewed. 

Total 24 sea valves and 6 scupper valves .ere overhauled for survey. 
Zinc anodes tere renewed. Hul 1 was cleaned and painted •. 

Bottolft keel plate in way of forward deep tank was found heavily 
corroded and thickness gauging had shown below half of . ;g'f nal plate 
thickness. After discussion with the classification it was decided to 
renew the plate 11'-0 x 6'-0 x 3/4• thick. 

Forward port and starboard sides .elding seam which was badly corroded 
was marked and welded by m.s. electrode 36' long x ~14• •idth. 

BNS SHAMEEO RUHUL AMIN - A 511 

The above ship came in for emergency docking on 18 May with a broken 
tan shaft. Major jobs tere removing the rudder for access and with-
drawing the ta11shaft and were done by ship's crew. The hull was 
cleaned and painted. 

The aft bottOfll keel was pitted and a doubling plate of 19' x 2' x 3/8• 
thick was fitted. 
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All 

Received order fr• Chittagong Port Authority to overhaul the pumps of 
the pressure compensating system on the hydraulically operated buoy 
1 ifting vessel. 

The pumps ..ere unible to deliver sufficient writing pressure. The p•ps 
were of the axial piston swash plate design. 

NAVAL DOCKYARD 

The Baqgladesh Navy sent a total of nine nidders and stocks for repair 
and t1llO tailshafts for checking straightness. 

8NS ABIJ BAKR 

The ship was docked for generators renewal. The new 656 fP Caterpillar 
engine 3508 with electrical generator was installed. Some shel 1 plates 
and bottom plates wre reneiied. Hul 1 cleaning and painting were carried 
out. Zinc anodes reneiied. 

BNT ICHADEM 

The tug was docked for hull cleaning a1td painting 

M.V. BANGLAR ..,NI 

The vessel was docked on 13.6.87. During bottom inspection, found that 
fishing nets ~re caught in between the outbaord stern tube seals and 
chrome 1 i ner. 

Tailshaft fitted with S.K.F. coupling. Tailshaft drawn out, both taper 
ends and keyways were magnaflux checked for cracks. Propeller polished 
and dye checked for cracks. Inboard and outboard seals were overhauled. 
Outboard chrome liner found with deep pitting holes in way of seal areas. 
Rec~mended for renewal. Inboard chrome liner skimmed and polished.· 
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~.v. BANGLAR MONI (cont •• ) 

Nine sea valves. ten overboard valves. eight scupper valves and eighteen 
intel"lllediate valves were overhauled. Two .. in engine jacket fresh '8ter 
coolers and one main engine piston water cooler ..ere overhauled. 

Air-condition sea water pump housing was sltiimed and both neck bushed 
renewed. Oolnestic fridge cooling PlllllP housings wre skimmed. i111peller 
machined and new wear rings shrunk-fit onto the impeller. One strainer 
was repaired and one new strainer fabricated. Three pieces generator 
sea water cooling pipes wre renewed. One piece branch pipe ws fabri­
cated and fitted to drain C'1ndensate water to boiler feed tank. 

Port windlass and all derrick blocks ..ere overhauled. 

Bulkhead in way of fore-peak and chain locker wa> torn off by anchor 
chain. The damage area •as croped off and a new insert p?ate was fitted 
and welded. Aft port bilge keel was dented and repaired. 

M.T. PA9'ARINI 

Received order to check the truthness of one of the connecting rod of 
Oeutz Marine ~ngine. 

The connecting rod was put on the surface table supported by cast iron 
square blocks. At the bearing and gudgeon pin sides both end surfaces 
are checked with try-square for right angle to the surface plate. It 
was found that the centres of the two holes for the· securing bolts of 
the bottom end bearing were not in line and out by O.S-. The 
connecting rod was twisted. 

M.V. AL SALMA 

Complained of rudder noise Wien travelling with deep draft. Inspection 
onboa:-d ship was carried out. Recommended to send diver to check the 
rudder pintle. 

M.V. BANGLAR KIRON 

seventeen pieces of pipes were renewed. The sizes vary from 1 1/2" to 
6" in diameter and length of 3ft to 24ft. One of the ptpes was set and 
fitted onboard. 
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BANGLAR SWAPNA 

A job order was received for rectification of Mac-Gregor f1ydraulic 
hatch covers. on an awergency basis. Attended to the vessel at the 
anchorag~. 

One of the hatch covers had its rollers fallen off the tracks W.ich 
were worn out. The tracks .ere trilmed in way of rollers by ox.y­
acetylene burner to al low cover to be lifted up onto the tracks. The 
hatch managed to close up • 

M.T. JAMUNA 

The tanker was docked for hul 1 cleaning and painting. Anchors and 
chains .e,.e calibrated. surveyed and painted. Port and starboard 
rudders n!llOYed for access to propeller job. Both port and starboard 
tailshafts clearances taken, damaged propellers .ere remved and fair­
ed. Sea gratings .ere remved and sea chest cleanal. Zinc anodes 
renewed. Sixteen sea valves and 4 storm valves .ere overhauled. 
Sounding pipes to all the cargo tanks .ere 111Ddifial. 

Bottom plates .elding seu was badly corroded and .elded. New pipe 
guards were fitted on the port and starboard sides of the bottom hr•l 1 . 
around the propel le rs about 36ft in length to prevent fish nets en­
tangling the propellers. 

All cargo tanks were gas freed for hot work. 

M.V. DACCA 

The vessel was docked for nonnal docking jobs and tailshaft survey. 
Tailshaft and rudder clearances were taken and rudder removed for 
access. Ta fl shaft drawn out for survey. Thirty-six sea valves and 
seven storm valves were overhauled. Other jobs included the survey of 
tanks, anchors, anchor chains, chain lockers and sea gratings. Zinc 
anodes were renewed. Hul 1 cleanal and painted. 
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Al NtANAT 

The vessel was at Chittagong Port. Sea water was leaking tlrough the 
steady bearings of the port and starboard rudders. Suspected nadder 
stock bushes ~re slack. For teaporary repair suggest.A to tri• vessel 
till the rudder stock packing boxe4i wre abOYe water level and pack 
theia with oversize packings. 

Starboard tele.otor hydraulic syst91 could not respond wl 1 to the 
cc.mand. There wre some leak at the gland of receiver at steering 
flat. 

- 26. -

• 

• 



PUil - MllflEINl:E 

PORTABLE HIGH PRESSURE PUMP 

The PlllP was jerking alll delivering only 200 bar pressure instead of 
the expected 400 bar. 

Opened up valve seats alll pressure regulator for checking. 
regulator was satisfactory. Valve seats 'O' rings ..ere al 1 
wal 1 of valve seatings Mere wrn off. Replaced 'O' rings. 
of the valve seatings. built with steel putty. 

Pressure 
••ged. 
For .all 

Wal 1 of valves seatings .as thoroughly cleaned before ippliation fl 
steel putty. Pullp repaired satisfactorily am delivering 400 bar 
pressure. 

NO. 1 FRESH IMTER PUMP 

The motor was reported to be vibrating violently. 

Visual inspection showd that vibration .as due to slackened bushes 
and damaged drive couplings of the pu111p. Vibration was not caused by 
the 111Dtor. Delivery pressure dropped from 120 kg/CllZ to 80 kg/CllZ. 

Opened up ttiole p.-p for overhauling. All bushes Mere wrn off. 
bal 1-bearing dauged and drive couplings also dallaged. Replaced all 
da111aged parts. 

Pump was tested after assembly. Vibration had gone, wrking pressure 
renafned at 80 kg/cm2. Re-opened up pump for further inspection. New 
bushes tllfch tere inachined by the 111achine shop tere slack. Two new 
bushes .ere machined. When pump was ready, tested again. Pressure 
found satisfactory at !15 kg/e112. 

500 TON HYDRAULIC PRESS 

Gave out very loud noise Wien the main ram was being lowred or 
1 Ht~. Sound came from the supporting cylt nders of the t\Ydraultc 
ra111 trolley. While operati,,g the cylinders wre unable to hold the 
pressure thus causing the ttiole ram to jerk and g1vfog out loud 
not ses. 
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500 TON HYDRAULIC PRESS (cont •• ) 

The supporting cylinders were opened up and the seals were found to be 
da11aged because of incorrect size. The correct seals were replaced and 
the supporting cylinders were boxed us:. The press ws tried aut and 
found to operate satisfactorily. 

lll>T<Jl VEHICLE DAHKA - 7646 

Water was caaing out fre11 exhaust pipe of vehicle. 

Re.oved the cylinder head to check. The cooling Spice at the cylinder 
head was badly corroded and worn. causing water to seep fnto calbustfng 
chilllber. Managed to procure a re-conditioned cylinder head to replace. 

Engine tried out satisfactorily. 

OVERHEAD CRANE ELECTRICAL RUS-BAR 

The bus-bars llllich were •de of mild steel were rusted. Tw solutions 
wre offered. Solution one, and the cheaper of the tWo, was to fix 
copper strips on bus-bars to provide bett'!r conduction. Solution two 
was to ..,dify bus-bar syste- to the enclosed type. The Drydoct. now­
ever, accepted neither and instead just polfsh the bus-bar. 

PLANT & MAINTENANCE INSPECTION 

Inspection was carried out on the following plant & equip11ent. 

(1) Metalna 40 Ton Monotower Crane 

(2) No .. 2 Grove Hydraulic Mobile Crane 

(3) Pu111proom 

The recommendations were as fol lows:-
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PL.ANT & MAINTENANCE INSPECTION (cont •• ) 

(1) Metalna Crane 

Travel ling bogies giving out noises. To grease al 1 bushes. 

Hoisting and luffing wire ropes 1111ere very dry. To grease 
thoroughly. 

Roller & shaft of •xiliary hoisting wire rope guide bidly mm 
and causing wear to wire rope. To renew. 

Dip-stick of slew gear-box aissing. To replace illlll!diately. 

Parts of crane corroded. To chip and paint to prevent further 
corrosion. 

To grease al 1 grease points to prevent seizure in moving parts. 

Auxiliary gear-box oil contaminated. To change illlll!diately. 

(Z) Hydraulic Mobil Crane 

Main and auxiliary hoisting wire rope wre very dry. To grease 
thoroughly with correct grease illlll!diately. Delay •fght result 
in rope bursting during operation. 

All greasing points 1111ere dry. To grease imnettiately. 

(3) PU!l!f>rOCJll 

Both fire PUlllP pressure gauges 1111ere faulty. ~able to determine 
whether pumps wre running efficiently as pressure could not be 
read. To replace innediately. 

Al 1 three inlet cast iron pipes frOlll the sea wre not prope,.ly 
supported. When PUllPS wre running,, vibrations could cause c,.acks 
in the cast pipes. The consequence t«>Uld be serious as the 
pur.1p roan would be flooded and rendered inope,.ational. It t«>Uld 
paralyse the tiltole Drydock. To solidly support pipes innediately. 
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( 3) PU11PrOC11 (cont •• ) 

It was also recc.-nded to instal 1 control nhes on the cast iron 
pipes near the wall ..tlere the pipes enter the pulllpl"OCll. Water 
could easily shut off should the pipe break. 

INSPECTION CF CRAIES 

The following tlree monotowr cranes .ere inspected alll the obsenations 
made and rec.-enclations ..ere as follows :-

MMSICY 15 Ton 

Obsenation 

Radius and load indicator found 
faulty. 

All wire ropes were dry alll there 
Nere signs of war. 

All greasing points were dry. 

Corrosion on various parts of 
cr•ne body. 

All greasing point dry. 

Vire ropes dry and signs of wear. 

Few strands of luffing rope 
damaged. 

Radius and load indicator faulty. 

Handrails at aft-counter wight 
damaged. 

Travelling li•it switch janned. 

Corrosion at various parts of 
structure. 

Rec.-endation 

May overload without indications. 
To repair illlll!diately. 

To grease i.-ediately all wire 
rope. 

To grease all points. 

Al 1 corrosions to be treated alll 
painted. 

To grease all points. 

All wire ropes to be thoroughly 
greased. 

To check regularly. Replace rope 
if further da111aged. 

To repair to avoid overloading. 

Dangerous for greaser. To 
repair. 

To repair. 

Inspection doors to be fitted. 
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INSPECTION <F CRANES (cont •• ) 

DIA 50 Ton 

Observation RecClllll!ndat ion 

Wire ropes dry and signs 1Jf war To grease all ropes imediately. 

All greasing points iry 

Corrosion at various parts of 
structure 

No. 3 Forklift 

To grease all points. 

To treat and paint. 

The forklift was 91v1ng out unusual noise. Noise c<11ing fr<11 the back 
left W.eel. Suspected that W.eel bearing was dallaged. 

On re.oval of W.eel. confil'lled that bearing was di.aged. Bact right 
wheel was si•ilarly removed for checking. likewise bearing was di.aged. 
Both bearings wre replaced and forklift operated satisfactorily. 

NO. 4 PORTABLE AIR COMPRESSOR 

The ccwpressor had overheating problem causing the engine to trip. On 
checking. found that engine was running with excessive RPM. 

Adjustment was made to the 1i nkage of the fuel PUllP· RPM was reduced 
from 1800 to 1500. Radiator was c1eaned. After adjustment and 
cleaning. engine was running non11ally. 

NO. 2 HAND BY GENERATOR 

The enhaust pipe of the generator was reported to be 'red hot' when 
running at 751 load. Tried out the generator without load and found 
that temperature at the enhaust was normal. 

Further, '1 ther"llOdleter was fi xf!d at the enhaust and the teaq>erature was 
measured at ftve 111tnutes intervals Wien the generator was on 751 load. 
The temperatures were recorded at around 515°C; within the allowable 
1 illtits. 
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COLLAPSE <F 40 TON llETALNA CRANE'S JIB 

The crHe jib's wire rope sn..,ped and the jib fell forwnl hitting the 
ground. The jib IMS .,.dly UINged. distorted and twisted at several 
pbces. 

A c011mittee IMS set up to irwestiga~e the .c:cident. 

After thorough investi~tion. inspections alll inteniewing the crane 
driver and his helper. the COl!mittee concluded tMt the ause ws the 
wire rope sn•ping. The rope slipped off its position a got stuck in 
between the pulley a the sMrp end of the opening of the towr struc­
ture. When the jib ws hoisted. the wire rape sheered off a the jib 
fel 1. 

Re110val of Damage!! Jib 

The removal of the dulaged jib ws arried out as follows:-

ushed up the fort-elll of the jib with two lOT chain blocks to 
prevent the jib fro. falling. 

- Arranged for proper supporting of jib for di Sllilntling and cutting of 
da111aged port ions. 

- Cut and r_,ved all wire ropes after obtaining wire rapes arrange11ent 
11ent drawings. Also r_,ved free pulley block. 

- Cropped off sections of jib starting frOlll tail end. Jib suspended by 
grove mobile crane. 

- RelilOved steel pins at job hinges. 

- R_,ved part of crane counter wight with help of 15 Ton Wlarf crane. 

The main hoisttng hook was straightened on a hydraulic: press and sent to 
Chittagong Steel Mill for stress-relieving. 
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Jib F..,rication (cont •• ) 

The existing gun-metal bushes of the fort-end of the job ws extncted. 
In setting up the boring tool for boring. it •s ensured ttt.t the Mis 
of the boring .,.r •s perpendicular to the Mis f# the jib. The 
assistance of the theodolite •s used. Tw new gun-metal bushel for 
fitting into the fort-end of the jib .ere asted at Chitt•ng Steel 
Mill. 

Welding Procedure Ou.lification test •s conducted. Six test-pieces 
were me frm excess plates and sent to Chitt•ng Steel Mil 1 for 
test. The tests are for tensile strength. face bend alll root bend. 
The results were s.tisfactory to •Mean Welding Society require11ents. 

Twelve critical areas of butt weldings were •rtec! for r•iognphs. 
The results showed four areas req:.iring repair. 

The bolt-holes at the fort-ends of the jib .ere dye-checked and no 
Yi~ible cr1eks were seen. 

Ultrasonic re•ings were taken on the stee~ plates to check for 
la.ellar tearings. 

INSPECTION REPORT ON MM-KSY 15-TON CRANE 

The crane was visually inspected and the wf re rope wre calibrated as 
follows:-

luffing wire rope 

Hoisting wire rope 

Original 
Oia111eter 

The followings .ere reconaended. 

Calibrated 
Diameter 

lS-

27. S.. 

1. luffing wire rQpes to be renewed t..-ediately. 

Reduction 

lOS 

1.781 

2. A load test with a 15-ton ballast .eight to be carried out 
after renewal of the luffing wire rope. 

3. Al 1 wire ropes to be thoroughly greased. 
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INSPECTION RE~T ON lltETAUIA 15 TON CRANE (cont •• ) 

The crane was visually inspected and the wire ropes wre calibrated as 
follows:-

Luffing Vire Rope 

Hoisting Wire Rope 

Original 
Oi.-eter 

Calibrated 
Oi.-eter Reduction· 

4.541 

9.cm 

The fo 11 owing defects wre observed am act ion rec~nded. 

1. Luffing alll Hoisting wire ropes to be renewd i.-cliately. 

2. Radius and load indicator still faulty alll advised to ute good 

imediately. 

4. Corrosion on various parts of the crane to be chipped alll touched 
uP with Anti-corrosion paint. 

5. The •ini- working radius is found to be at 18.5 metres instead of 
8.5 metres as stated in the drawings and instruction 11anual. To 
investigate i.-cliately. 

INSPECTION REPC*T ON DIA 50 TON CRANE 

The crane was visually inspected and the wire ropes ..ere calibrated as 

follows:-
Original Calibrated 
Oia11eter Oia111eter Reduction 

luffing Vire Rope ze- 27.S- 0.711 

Hoisting Wire Rope 25mm 24.811111 0.8 i 

Auxiliary Hoisting 20.. 19.2- 4 i 

Wire Rope 
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INSPECTION REPMT ON DIA 50 TON CRANE (cont •• ) 

The fo 11 owing defects wre observed and act ions recc.-ended: -

1. Auxiliary Hoisting wire rope to be renewed. 

2. All wire ropes to be thoroughly greased. 

3. Corrosion on various parts of the crane to be chipped and 
touched up with Anti-corrosion paint. 

4; The electrical panels in the machinery house not covered. 
To cover up. 

5. A load-test to be carried out after rene.Ml of Auxiliary 
hoisting wire rope. 

l~O-TESTING <F 15-TON llaN KSY CRANE 

The crane was load tested on 6 Decelllber 1986. 

The following were done:-

1. Test-load of approxi11ately 16.5 tons was lifted at radius of 30.5 
metres. During lifting. hoisting brake was found to be effective. 

2. The upper hoisting li•its. •ini- and maxi .. li•its of the wrk­
ing radius wre checked. adjusted and set acconlingly. 

3. The Over-load was .not working. Rec0111111ended to check and make good 
the load-cel 1. 

STANDBY GENERAT~ ftO. 1 

Engine speed and the lubricating 011 pressure 11ere dropping. 

The generator was run without load for about half an hour and the 
engine speed and lubricating 011 pressure 11ere constant. Subsequently 
the generator was put on load to about lOOCW. and the engine speed and 
lubricating oil pressure wre firopping slowly. Changed the engine 
lubricating oil and filter. 

The generator engine was started again and when put on load to about 
100 KW. the engine speed and the lubricating otl pressure re111a1ned 
constant. 
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ORYDOCIC PORT PENSTOCIC VAL.YE 

The port penstock valve of the drydoclt ws waable to rauin open and 
was closing gradually under its own gravity. 

During inspection it was found that the hydraulic oil level in the 
reservoir had dropped to a low level. The hydraulic rod's seals tere 
leaking. Remved the hydraulic cylinder of the penstoclt valve for 
repair. Procedures were as follow:-

Use crane to lift up grating at entrance of penstock valve; 

Send divers to clean up place tiilere blank is to be seated; 

lift blitnk into entrance of the penstock valve to prevent wter 
frCll rushing into the dry-clock if penstock valve is accidently 

lifted up. 

Hydraulic cylinders ..ere r90ved alli sent to wrkst.op for diSllilntl~ng 
of the hydraulic rod. The seals were da111aged and the chroming ws 
badly eroded and shaft badly pitted. 

Recc.-ended to dress up the hydraulic rod tiilich is about 93• long, 
and to hanl-chrme it. Alternative such as fixing stainless steel or­
brass sleeves onto the hydraulic_ rod were also recOlllll!nded. 

INSTALLATION CF VALVES IN PUMPROOM 

Three cast steel valves ..ere fitted to the ttree cast iron suction 
pipes of the fire p1J1ps, as per- earlier recOlllll!ndation. It was to 
prevent flooding of the pumproom in the event of a leak. The used 
valves were completely overhauled before installation. 

Procedures of fitting the cast steel valves to the suction pipes ..ere 

as fo 11 ows :-
- with a crane, lift grating at suction end of fire-pUlllPS 
- divers to clean up suction end of fire-pumps 
- lower blank into suction end of fire-pumps 
- pump out water in chamber between blank and suet ion end 
- remove the suction pipes 
- fit cast steel valves 
- alter suction pipes 
- f il 1 chamber between blank and suet ton end w1 th water 
• finally lift up blank and lower grating back into suction end 
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P~CHASE <F CRANE WIRE ROPES 

A reccamendat ion was llilde to purchase crane wire ropes for stock as 
there was no 10re spare. 

A meeting was convened to .ark out the types. sizes. construction. 
length and quantity of the wire ropes for each respective Monotower 
crane. It was emphasised that the wire rope certificates •st be 

supplied. 

PlltPROOM'S FIRE-PUttP 

One of the fire PWIPS wa!i reported to be running with a low discharge 
pres sure. ln!;pected the fire PUllP• Not iced that the discharge 
~ressure was about 50 p.s.i. It should be 100 p.s.i. 

Sent a diver to cb'!Ck the suction pipes and gratings. Diver reported 
that the inlet pipe gratings was damaged and covered with clothes and 
ropes. thus restricting the water inlet to the fire pu111ps. Rec~nded 
to renew the inlet pipe gratings with stainless steel 111terial. Due to 
difficulty in obtaining stainless steel grating in the market. mild 
steel grating was used. Grating was coated with epoxy paint. 

Procedures for renewing gratings were as follows: 

- Use crane to lift up 111ain grating. 

- Divers to clean up the suction end. 

- Use crane to lower blank into suction end. 

- Drain out water in challlber between the blank suction end. 

- Remove inlet pipe grating. 

- Fit new inlet pipe gratings. 

- Fill chamber with water. 

- Finally lHt up blank and lower main grating. into the suction end. 

DRY-DOCK PORT PENSTOCK 

I 

For the repair of the penstock~ a stainless steel rod of size 4"fJ by 
9ft. was used. The rod was found· to be twisted. The stainless steel 

I 

rod was machined to size and polished. 
shaft was only 1.Smm oversize and bent. 
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DRY-DOCK POn PENSTOCK (cont •• ) 

Procedures of assembling and installing the hydraulic cylindf!r to the 
penstock Nere as ~ollow: 

- Assellble hydraulic rod to piston and cylinder with new seals. 

- Test CCllllJlete hydraulic cylinder with c0111pressed air for leakages. 

- With the Mobile Crane, lowr the hydraulic cylinder to the penstock 
valve. 

- Join up the hydraulic cylinder to the valve by fitting the 
connecting pin. 

- Top-COY·? rs of the penstc;ck t i;htened up. 

- Limit switches of the penstock fitted back. 

- Hydraulic oil in penstock pU11ps' reservoir renewed as oil was 
cont•inated. 

- Start penstock pump and test the penstock at ful 1 open and close 
position a nulllber of times. 

- Put penstock at ful 1 open position for at least 2 hours to ascertain 
any hydraulic oil lP.akages. 

- ReM>ve the blank with the assistance of 1110bile crane and diver. 

- Lower the steel grating back to its position. 

WATER TREATMENT PLANT PUMP 

The pump of the water treatlllent plant was running with excessive 
vibration and noise. An inspection of the pump was 1111de. 

It wa~ found that the gap at the coupling of the pump and motor was 
uneven. The misalignment could be seen with the naked eye. T"te pump 
and motor was re-aligned and tested satisfactor11y. 

INSPECTION OF MYOOCK STARBOARD PENSTOCK 

An inspection was carried out on the drydock starboard penstock. The 
following observations and recommendations were made:-
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INSPECTION OF MYOOCK STARBOARD PENSTOCK (cont •• ) 

1. The hydraulic rod was found to be badly pitted and slight hydraulic 
oil leakages could be seen. Recomend to repair or replace the 
hydraulic rod and to renew all the seals in the hydraulic cylinder. 

2. The hydraulic oil in the penstock pump reservoir was found to be 
contaminated. Reconnend to change the hydraulic oil in the 
penstock pump reservoir. 

MAN-KSY 15 TON CRANE 

1. lbisting Motor Overheating 

The hoisting mtor was overheated. Electrical systems .iere found 

o.lt. 

An inspection was carried out. The crane driver was instructed to 
operate the hoisting mtor. It was observed that the hoisting 
electro-mechanical brake was not adjusted satisfactorily thus 
causing one side of the brake linings to "6.> on the brake dru•. 
The brake drum was very hot. The heat was transmitted to the 
hoisting motor. The hoisting brake was adjusted. 

A toad test was done to ensure the effectiveness of the hoisting 
brake. The crane was put into operation and was aonitored for a 
week. The pr9blem was resolved. 

2. Inspection and Load Testing 

An inspection and load-testing were carried out on 2 May 1987. The 
fol lowing were done and observed during the testing. 

(a) Test-load of approximate 12.7tons consisted of the side fork-
1 ift (approx. 10.Stons) and 1 piece of sheet pile (approx. 
2.2tons) were 1i fteJ at a racUus of 27 metres. During the 
lifting, the hoisting brake was found to be effective. 

(B) Wire ropes were calibrated and the readings were as follows:-

Original Dia Calibrated Oia Red. I 

Hoisting wire ropes 

Luffing wire ropes 

28 mm 26.S mm 

20 mm 19.5 mm 
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MM KSY 15 TON CRANE 

(B} Inspection and Load Testing (cont •• ) 

The ·~ear-dOW1 1 in the hoisting wire ropes wre found to be excess­
ive. It was ~vised to renew the hoisting wire ropes. Kuplex 
shackles ant the cha .. ns as soon as possible. Al 1 the wire ropes 
vere to be thc>roughly greased. 

STAND-BY NO. l GENERAT~ VIBRATllli 

There was a vibration problem in the No. 1 Generator after overhauling. 

Inspected the generator. Requested COO personnel to narrate lllhat they 
had done during the overhaul. Was told that lllhtle trying to fit the 
alternator to the engine. they encountered problem putting the alterna­
tor in position as the alternator's rubber .,unting studs .ere in way. 
They cut off al 1 the studs so that they could bring the alternator into 
position to couple with the engine. Subsequently they drilled holes on 
al 1 the rubber .,untings so that they could fasten the the alternator to 
the generator's skid. 

It was explained to them that .hat they did was wrong. By cutting off 
the studs on the rubber muntings and fastening the alternator directly 
to the generator's skid would meant that the rubber .,untings had lost 
its purpose. Thus vibration occurred lllhen the generator was running. 

They vere advised to fit bushes with ttread to both ends in all the 
rubber 1111>untings so that they could fit studs onto them. When the 
alternator was in position for fastening to the generator's skid it was 
emphasised that both bushes in the rubber munting .,st not touch i.e. 
1 eaving the middle of the 111>unting cleared. Method of fastening the 
bushes to the rubber 111>unting was also advised to them. 

The generator was tested and found to run steadily. The vibration had 
gone. 

500 TON PRESS 

The hydraulic jacks for clamping the press block vere again malfunction­
i ng. Checked and found that the piston seals wre defect he. These 
seals were manufactured sub-standard in a local wrkshop. Highly 
recommended to use ortg1nal seals. 

- 40 -



400 TON PRESS 

Checked and found that the main cylinders piston seals .ere defective 
due to deterioration. Rec.-ended to procure and use or.ly original 
seals. 

6ILGE PUMP 

The No. 4 bilge PUlllP in the PU111PrOG1 was vibrating vigorously. A fish­
ing net was entangled with the i..,eller and shaft of the PUlllP· The 
pW1p's i..,eller and the shaft's bushes 111ere badly wrn off. The PUlllP 
was removed and sent to Machine Shop to machine new bushes and 
i•peller. The inlet gratings was repaired. 

LATHE Ml\CH I NE 

Ldhe machine No. 32 in the Machine Shop was scheduled for preventive 
maintenance. On the 3rd of June al 1 parts 111ere checked 11 inspected and 
lubricated. 

INSPECTION CF MAIN IE-WATERIJ«; P'JMPS 

coo was concerned trith the slower de-watering rate of the main dewater­
ing p1111ps. An inspection was to be done. The 111Ud and debris in the 
dock's sump must be cleared for access. 

The mud and debris was about 12• high. 

A 111an with a life line was sent into the sump to ascertain the actual 
a1110unt of 111ud and debris. 

While removing the mud and debris in the sump. al 1 the drains in the 
dock-bottom. were sealed off. Portable pumps were installed in the 
drains. 
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Flll:TICIW. AREAS SECTIOI 

(A) ENGINE & MARINE EQIJIPltENT 

r'ortab le Hand pump 

A suggestion ~s .ade for the procure111ent of a small portable ~dr.,lic 
handplllP for connection to 11fdraulic jacks instead of using bullty 

electric driven pumps. 

Static Balancing of Propellers 

Proposal for the fabrication of a pedestal bearing and support for the 
static balancing of propellers was su•itted to COO. Lectures .ere 
conlucted on the procedure for ba 1 and ng three anl four blade 
propellers. flytiheels and PUllP i..,ellers for. Demonstrations on 
balancing were carried out. 

Portable Engine-Driven Ballast Pumps 

coo personnel were t.,ght the operation and running test of portable 
engine-driven PUlllPS· The overhauling procedures of the PUlllPS were also 
explained. 

Lectures on Propeller, Tailshaft and Rudder Repair 

Lectures were conducted on the method of repair of propeller. tatlshaft 
and rudder. Emphasis was placed on planning of wr+ manpower 
distribution and safety aspects. The following recanmendations were 
made:-

- Protective plates to wrap around the edges of propeller blades in 
way of lashing wires to prevent damage·to edge of blades. 

- Eye-p 1 ates to be we 1 ded onto both sides of the rudder and at the 
stern area along the centre line of the tailshaft for easy ranoval 

- All necessary tools and equipment to be prepared, tested and brought 
to the site of repair instead of having to hunt for them. 
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Lectures on Propeller, Tailshaft and Rudder Repair (cont .. ) 

- A checklist for the withdrawal of tailshaft for survey and the 
procedure for the remva 1 of rudder were given to COD. 

Lecture on Turbocharger 

A lecture was conducted on the operation and •intenance of the turbo­
charger. The function of the turbocharger and its rebtion to the 
engine was explained. Also. its parts and the special tools required 
for overhauling were explained. 

Lecture on Heat Exchangers 

Lecture on various kind of heat exchangers onboanl the ship was tau§ht. 
Heat exchangers 1i ke coolers. heaters. evaporators. condensers and 
exhaust gas econe11isers .ere explained. Functions of each type of heat 
exchangers and their construction .ere highlighted. Taught on how to 
repair. including retubing and testing of each type of heat exchangers. 
Various lei nd of tools like tube expander. dril 1 and drift pg1ch .ere 
explained. 

Planning and Organising of Jobs 

A •eeting was conducted on the planning and organising of jobs prior to 
ship arrival. Topics covered were planning, organising of .ark, r'lan­
power, tools c.nd equipment. The use bar charts was recCllllll!nded. 

Main Engine Repair 

Lectures were held on •in engine repair. Topics covered planning and 
organising of work, systematic procedure of overhauling each part of 
the engine, usage rf special tools and lifting jigs and Safety 
precautions. 

The lectures also covered the 2 stroke and 4 storke engines, crank­
shaft deflection. tracing faults and preparing engine for starting. 
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Lectures on Pu!tps 

The following topics wre covered:-

- YariCM1s Types of PU11ps and Their Parts 

- Function of the Different Types of P~s 

- Machinery Used to Run the Pullp 

- Critical Parts to Check 

- Dismantling. Assembling. Preparing for Survey and Repair 

- Align11ent of Pullps 

- Testing and Troubleshooting 

lecture on Air CC111pressor 

The following topics wre covered:-

- Description of Various Types of Air Collpressors 

- Usage of Air Ca11pressor Onboard Ship 

- The Principles of Operation of One. Tw and Three Stages 

- Safety Factors in Air CC111pressor and Air Recefver 

- Repair of Air CC111pressor 

- How to Prepare and Start CC111pressor 

Lectures on Valves. Strainers. Stuffing Boxes 

lectures wre conducted on:-

- Overhaul and Repair of Various Types of Valves and Strainers 

- The Construction and Functions. 
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Lecture on Oeclt Mlchineries 

lectures on deck machineries •re conducted. lltachineries such H anchor 
vincllass. deck winches and c.psun were aught. 

The following topics •re covered: 

- Description of Various Parts of the Machineries. 

- Function of Each Type of ~chinery. 

- Mow to Prepare the Machineries for Suney. 

- Procedure for Overhaul and Repair of the Machineries. 

- S.fety Aspects During Overh•lfng and Repair. 

- Aspects to Meet Class Requirements. 

Lecture on Controlhble Pitch Propeller (CPP) 

Lecture wH conducted for COO personnel on Controllule Pitch Propeller. 
The functions and the procedure for overhaul of the equipment was 
exphined. 

Forced Draft Fan 

The F .o. fan shaft was renewed but the shaft was sized tight. Welded 
stays to the fan bass and using hydraulic with strong back and heating 
the boss re111>ved the shaft. 

Jigs and Tools 

The following jigs and tools cOllplete with drawings •re submitted to 
COD for fabrication. 

1. OUllll,Y shaft for the static balancing of propellers. 

2. A ring jack for propeller and rudder jobs. 

3. A 1111lti-purpose strong-back for jacking of propellers. couplings. 
gears. etc. 

4. A jig for the pressure testing of n1dders. 

5. A turbocharger rotor stand. 
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(B) Pl.ANT & MAINTENANCE 

Preventive ~ainteMnce 

Preventive •inteMnce schedules were •wn up for :-

- the regular inspection and greasing of a 11 cranes in COD. 

- the regular inspection ud greasing of all machineries ud 
equipment in the Machine Shop. 

The objective of the schedules was to allow •intenance personnel to 
plan for the systemtic •intenance of all plant a..a mchineries in the 
Orydock to llinillise breakdown. 

MainteMnce Record 

A proper record of all machines and equipEnt ud the •intenance wrt 
perforlled on each of the equipEnt was being introduced and slowly 
i11ple11entecl in the section. 

"achine Catalogue 

Mach1ne instruction •nual and parts references were being arranged and 
organised and put in catalogue for easy reference. 

Proposal for an Effective Maintenance Management 

A write-up on the requirements for the setting up of a effective mtnt­
enance mnage11ent was sua.f tted to the Drydock for consideration. 

Crane Check Li st 

Three sets of crane check lists for the inspection of Monotower r~ane. 
EOTC and Mobile Crane were given. The check lists are to be filled up 
by the Maintenance Officer Nhile inspecting the cranes every quarterly. 
All defects observed during inspection •st be cilly filled fn. 
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~inteMnce of 'AMIN' Weigh Bridge 

COO took ower the •inteMnce of the 20 ton 'Allin' weigh bridge. The 

bridge was contracted to a local agent ..tao came once a month in •intain 

the •chine. -gent only clean and grease the lll!ChanisL 

Proposed Ballast Pnp Systell 

Presently there is no ballast pump. The fire-paps are used iS blllast 

pU111ps. The mtors are not continuously rated. Tw proposals are as 

follows:-

1. Procure a continuously-rated mtor •hen centrfftlgal pu11p wfth a 

PUllPf ng capacity of 100 to 200 tons per hour at a head of 60f t. The 

i11peller of the pu111p is preferred to be of stainless steel •terfal. 

The suction of the ballast pump could be Uken fr• the existing 

inlet 11ani fold of the ffre-p1111ps and the discharge lines could be 

joined to the existing discharge 111nifold of the fire-paps. 

2. The ballast pu111p is the same as in proposal (1). The suction of the 

ballast p1111p is also taken fr• the existing fnlet 111nifold of the 

fire-pumps but the discharge line is to be separate. 

lecture on Crane Greasing 

A lecture·was conducted on l111POrtance of Crane Greasing Progra1111e. 

The following topics were covered:-

- Use of Right lubricant 

- Application at the Right Time 

Right Quantity 

- Care of Lubricant 

- Objective of Greasing 
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(C) MAOfINE SHOP 

Nozzle Grinding MKhine 

T•ght the correct operation of the portable fuel Villve nozzle grinding 
machine. -lso demonstrated on the grinding of valve lid. 

Vor11 Wheel 

Oemnstrated the procedure .nd method of .chining a "°"' ..tleel. 
Discussed the calculation of gear pitch. 

Drill Bit Grinding MKhine 

Colissioned the TOP - 1000 Drill Bit Grinding M.:hine. Michine was in­
operational and required senicing and adjustment. After ~ssioning. 
clemnstrated and instructed on correct us.ge. 

Horizontal Boring & Milling Machine 

The ICBT 1353 ~rizontal boring and milling •chine wich was installed 
a few years ago was not hitherto comissioned. Solle parts were llfssing 
and Electrical Engineer not ready to turn on electric power. As 
machine was coaplex. Drydock unageaent del ibrating whether to cal 1 in 
the 11anufacturer. 

Training on Sil!!plex Seals and Sea Valves 

While the vessel Banglar Maya was in dock 1mdergoing tailshaft survey, 
the opportunity was taken to train COO personnel on the overhaul of 
si111plex seals and the repair of sea valves. The procedure of repair 
was taught and de110nstration was 111de. 

Fabrication of Trolley and Track Rails 

Fabricated of a trolley and track rails for the oven for baking of 
electric 1110tors and switchgears. The electric oven was converted fraa 
a furnace. 
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ft~to-rickshaw Engine Conversion 

The project was to replace the engine of the "Lomardini' ricksta.w by 
the Bangladesh Deutz engine. .\ new rickshaw was used for experi11ent. 

The Deutz engine was not of the saae physical dimension as the original 
engine and the following modifications wre necessary : 

- A mild steel distant piece of 20 • thick to couple the engine and 
gear box. 

- A new extended 250- length drhe shaft was •chined to fit. 

- Adjustment of engine seating for shaft alignment and fastening. 

Modifications wre also •de to the exhaust systell for passenger 
comfort. 

Fabrication of Auto-Rickshaw Fra11es & Parts 

After having successfully experf11ented and tested the new auto-rickshaw 
with the Bangladesh 'Deutz' engine. Orders wre received to fabricate 
auto-rickshaw chassis body C011Plete with bonnet fra11e worlt. 

The job which include the fabrication of steel structure and the 
Machining and drilling of parts was handled by Plater Shop and Machine 
Shop respectively. 

Lecture on Machining Chl"Olle Liners 

A lecture on the function, overhauling and machining of chrome liners 
on the AFT & FORD simplex sterntube seals was conducted. 

The topic covered were :-

- Various Types of Seals 

- The r4ethod of Overhauling, '4achining and Polishing 
- Method of Checking Wear on Chrome Liners 

Proper Recording Sheet 
- Re111etalling of Guide qing 
- Tolerance for Machining of Liners 
- Spring Adjustment 
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Fabrication of Store Gate 

A 42• high aild steel gate CQ11plete with a top-counter at tool store 
entrance was fabricated. 

The gate. ude of llfld steel angle bars. rods. 'S'-shaped flat bars and 
completed with hinges was fabricated and installed onto the existing 
wooden door frame. 

Modification of Workshop Sliding Door 

All sliding doors at Machine Shop and Plater Shop with rollers fitted at 
the top section of the mor were mdified as they .ere badly seized and 
unable to close properly. The doors were mdified to run on rollers on 
the bottOll instead. 

Lecture on Rudders 

Lecture on rudders was conducted. The function of various f¥pes of 
rudders like Simplex Rudder. Hinged Rudder. Hanging Rudder. and Spade 
Rudder was explained. Alignment of rudder complete with the rudder 
stock on the surface table was illustrated with photographs and 
Sketches Methods of checking clearances on the bushes .ere explained. 
Taught the procedure of repairing excessive war on the journal of the 
rudder stock by welding. Re-sleeve on the king post journal of Si111>lex 
Rudder and shrunk fit of new sleeve onto rudder pintle for the Hinged 
Rudder was explained. 

Lecture on Machining and Repairing of Tailshaft and Propeller 
' 

Lecture was conducted on the functions and differences between various 
types of tailshaft such as solid coupling tailshaft and loose coupling 
tan shaft. The procedure for Board of Trade and Classification Rules 
for shafting was explained. 

Magnaflux testing of tailshaft taper in way of critical areas such as 
key-way, end of the gun-metal sleeve and al so at the forward end W.ere 
heavy corrosion would take place were pointed out. Ways to identify the 
cracks and their seriousness were shown by photographs. Explained the 
correct thickness of gun metal liners required to be fitted on tailshaft 
and proper machining procedure were taught. 
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Rollers 

Order vas received to fabricate and 11achine 25 rollers for conveyor 
belt systetl. 

The following are carried out: 
- The central shafts of the rollers ..ere 113chined to sizes Cwner's 

drawing from llild steel bars. 

- New •ild steel pipes of 90m outside diameter were cut to length. 

- The internal bore at both ends of the pipes -re .chined to size to 
suit the new cast iron bushes ""ich were forced fited onto both ends 
of the pipe. llew ball bearings were fitted into these cast iron 
bushes into position. 

Lecture on Machining and Repairing of Main Engine and Auxilary Engine 
Cylinder Head Inlet and Exhaust Valves 

The following topics were covered during the lecture:-

- Various types of engine cylinder head with inlet and exhaust valves 

- Method of checking clearances between valve spindle and guide bush 

- Method of repairing, removing and shrunk fitting of guide bush 

- Checking and skiming of valve seats 
- Method of IM>dificat;Jn and tolerance 11achining of exhaust valve seat 

- Method of ski .. ing and grinding inlet and exhaust valve spindle 

- Method ot grinding inlet and exhaust valve seats 

- Method of lapping inlet and exhaust valves and seats 

- f4ethod to clean up cylinder head in way of water space and hydro-
testing for any defects or blow holes. 

Lecture on Machining and Repairing Engine/Exhaust Gas Turbo-Charger 

The following topics were cov~red during the lecture:­

- Various Types of Engine Exhaust Gas Turbo-charger 

- Checking Clearances between Rotor Shaft and the Guide Bush, Sealing 
Bushes and Shaft ProtP.Cti n; . .,,,e 
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cont •.. 
Lecture on Machining and Repairing Engine~xhaust Gas Turbo-Charger 

Checking Clearances between Turbine Blade and the Fixed Nozzle ring 

- Renewing the Gas Sealing Rings and ~he Final Machining Works 

- Re110ving and Shrunk" Fit of Rotor Shaft Impeller 

- Install in Position and Fi"4ll Clearances 

Lecture on Repairin2 Salt Yater/Fresh Water Centrifugal Cooling PUllpS 

The following topics were covered:-

- Various Types of Centrifugal Pu11ps 

- Checking Clearances between the Impeller Sealing Ungs and Wearing 
Rings on the PUllp Casing. 

Machining new Wearing Rings and on the Pump Casings and. Shrunk 
Fitting of Wear Ring into Position. 

- Method of 11aehining new i111peller sealing rings and strunt fitted 
onto the pu111p i11peller. 

- MacMning of New Insert Sleeves to be Force Fitted onto the Pu11p 
Casing in Way of the Ball Bearing. 

- Assembling Pumps and Final Hydro-test for Checking Leakages 

Motor Cover 

Order was received for the repairing and 11aehtntng of electric .,tor 
end cover. The sleeve which was slack was re11Dved. ·i'he bore on end 
cover was polished and calibrated. A new cast iron sleeve was 
111acht ned and force fitted onto the cover and secured by stopper· 
screws. New ba 11 bearing was ft tted. 

Machining Hydraulic Piston for Grove Crane Outriggers 

Three hydraulic rams of 6951111 length x 79.s .. rod x 99'ml piston were 
111e>dified at the Machine Shop. 'rhe hydraulic systetl was set on the 
lathe. Both the seal grooves were •chined deeper to suit the new 
seals. New seals were mounted onto the ring grooves and checked. 
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~achining of Tail-Axle Crown Differential Gear Box 

One tail-axle crown gear box housing was repaired in the Machine Shop. 

Speci a 1 too J s were made to do the job. One new arbor extension bori ng 
bar was fabricated for im>unting the cutting tool. 

The tail-axle crown gear box housing was munted and aligned onto the 
mil ling 111achine. \fear down area were bored. ttew mild steel fas~rt bush 
was machined and force fitted onto the hou!ting and secured by stopping 
screws. llall bearing was fitted into positin11 and tested satisfactory. 

~odification of Valve Chest 

A suction and delivery valve block of the high pressure hill cleaning 
11achine was reconditioned. 

The •chine was unable to deliver a pressure of 5()(J(g/Cll2. The block 
was badly pitted in way of the seat landing due to contallfnation by sea 

water. 

Machined away the pitted areas in way of the suction and delivery valve 
landings. New stainless steel seat rings were machined and forced 
fitted. Seat rings were secured by tack welding. The suction and 
delivery valves were skimed on the outside to suit the new seat rings. 

The spacer rings between the suction and delivery valves were •chined 
to keep the valves in their proper position. The valve chest was boxed 
up and the machine tested satisfactory to a pressure of 500 Kg/cm2. 

Machining of Bilge Pump 

One 4" bore bilge pump was repaired. 

The cast-iron pump impeller with heavy damaged was renewed. Pump shaft 
was set on lathe machine and aligned. Due to uneven wear, the bush 
journals were niachined. A new lignum vitae steady bush was 111chtned 
to sut t the shaft journal. 

The pump casing was machined. 4 new gun-metal wearing ring was 111achtned 
to size and force ft tted onto the pump casing to replace the worn-out 

ring. 
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Idler ~oller 

Fabricated and machined 70 new steel rollers for belt conveyor syste11 
of ce111ent factory. 

Sprocket liftleel 

Machined one new forge steel triplex sprocket chain tdleel for conveyor 
sys tea of cement factory. 

Dockyard Equipment ~ No. 2 High Pressure Hull Cleaning Machine 

Modified suction and delivery valve block (triple valve -cype) of the 
No. 2 high pressure water jet cleaning machine. The required pressure 
of 500kgc/m2 was achieved. 

Fan Rotor 

Machined and renewed the rotor shaft of one of the forced draft fan for 
the boiler for a paper llill. 

New ~eat ~xchanger 

Fabricated and renewed the complete heat exchanger for Chittagong Steel 
Mill. "1achine Shop cut all the cooling tubes and drilled the tube 
plates. Plater Shop did the rest of the fabrication wcrtcs. 

Repair of Gas Turbine Rotor Shaft 

A gas turbine rotor shaft was repaired. 

One end of the rotor shaft snapped off. The broken shaft driving the 
motor was machined flat with a spigot and flange holes drilled and 
tapped at the end. The other end of the shaft was re"ewed· 
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J;gs .\ Tools 

Drawfogs for the manufacture of j; gs and tools were subll;tted to the 
Drydock. The fonow;ng tools were sum;tted : -

1. Yee IJlocks 

2. Rectangular Block 

3. Steel Clamp 

4. Steel Shores 

5. Cast Iron Face Plate 

6. Cast Iron Steady Bushes 

7. Cast Iron Square Chocks 

8. Angled Shores 

9. ~;ld Steel End-centres 

10. Foreged Steel Boring Bar 

11. Tools for Vertical Boring Machine 

(D) WELOING 

Fabrication of Chf1111eys 

The quality of welding on the chi9leys was poor. The causes t.:ere 
attr·;buted to three main factors. First the quality of electrode used 
was poor and unsuitable. Second the current setting was wrong and 
third the welders lack the skills and knowledge. 

The faults noted on the job were:-

( l) uneven fillet weld (leg length) 

(2) no standard root gap 

(3) improper bevel butt-weld 

(4) no unifonn distance between stiffeners on flanges 

(5) no te111pOrary supports to prevent distortions 

All the faults were pointed out to the welders. Corrections were 
carried out by the welders to improve the job. 
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Fabrication Of •1• ~eams 

During the inspection of the welding on the •1• bea• job. sill'ilar weak­
nesses of the welder as for the dlimey job were observed. The welder 
lacked proper techniques and weld sequence. Again faults were pointed 
out and corrections :aade. 

Fabrication Of Steel Bridge 

Welding on the deck of the steel bridge and railir.gs were also of JKlOr 
quality. The welding was uneven and appearance was poor with no dress­
ing. 

Proposed Workshop Layout 

A proposed workshop layout for good housekeeping and safe work practice 
was submitted to the Dy. Chief Engineer of the Steelwork Shop. The 
proposa 1 was accepted and the workshop was being reorganised according 
to the plan. 

Sub!llerged-arc Welding Machine 

The submerged arc welding machines was set up and cOllllissioned. 
Oemonstrations on its used were made. 

Training on the use of submerged-arc llilChine were carried out. However 
the training was 1i Iii ted due to the 1 ack of we 1 di ng flux and wires. 

Welding of Propeller 

Demonstrated the welding procedure on the welding of the propeller. 
Explained the proper current setting; the preheating and peeling. and 
supervised the welders in car.-ying out the welding. 

Welding Of Rudder Plates -nd Cracks 

Demonstrated and supervised the welding of a rudder plate and nJdder 
cracks. The jobs were all. satisfactorily completed. 
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Training of Velders 

A plan was drawn up to train 30 welders on the down-hand and vertical 
positions t11elding. The Welders would be trained two at a tiR for one 
week off the job at the workshop. 

The training in the two positions would be on Butt Veld and Fillet 
Veld. Knowledge on t11eld leg length. root penetration. bevelangle and 
root face would also be imparted to the trainees. 

Welding Inspection 

The following areas t11ere highlighted:-

- The •xi .. allowable leg length according to plate thickness to 
prevent excess of weld and reduce distortion. 

- Distance of interllittent welds to be mrked on fabrication panel to 
prevent excess welds and wastages. 

- Ending of welds to be rounded up at the corners to prevent cracks. 

- Slags to be chipped imecliately after welding so that weld defect 
could be rectified i..ediately. 

Welding of Lathe 

The crack on the body was repaired by urua 1 arc-we 1 ding and the 

procedure were as follows:-

- Drilled hole to arrest the crack. 

- Ground 'Y' on crack and cleaned surface. 

- Preheated to between 1oo•c and 1so•c. 
- Used 3.2 .. size electrode and bead welding technique. 

- Peeled by ha.1er 

- Wrapped up with asbestos covering and left to cool for four hours. 

- Perfon.ed dye check. 
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Repair of High Pressure Pipes 

Advice dS given to the loal Steel !!till on the ~i!" of same heavy 
schedule high pressure pipes. The pipes were for the pressure lines at 
the production shop. 

The pipes were bidly corroded and was beyond ~ir by welding. The 
rec~nchtion was to renew the pipes but to reuse the fl•nges ""ich 
were still in good condition. 

A carbon arc-air gouging clemnstration MCI briefing was conducted. 

The following topics were cowered; 

- Process 

- Adwantiges 

- Materi a 1 s Required 

- COllPonents 

Welding Procedure for Steel-Pipe Pillars 

The following 11ethocls were proposed; 

1. Due to size lillitation. pipes were butt jointed. Only one se111 is 
a 11 owed a 1 ong the ci rcllllference. 

2. Plates were prepared with 30• bevel for welding. 

3. 8eve 1 edges were faced inside. 

4. Root gap and root face were 111intained at a •xi.,. of Jm. No 
tacking allowed along joints to prevent weld defects. Pieces of 
strong back placed inter11ittently along the butt and sea• 
joint to reduce distortion. 

5. lOg electrodes used for first n1n. 8g electrodes used for second 
run and fi na 1 run. 
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Velding Procedure for Steel-Pipe Pillars (cont •• ) 

6. Inside the pipe root passes welded .. chipped,. cle.ned and the toe of 
the weld grinded smooth to prevent weld defects. 

7. Gouging and grinding carried out on the outside of the pipe. 

8. Remove excess fusion and slag inc1usion and •inuin 3m deep of 
cle.n groove along joints for etter welding. 

9. Final run arried out along the joints. 

10. Spatters, sc.rs,. undercut on the surface of the pipes ground off. 

11. Final check on di.-ter on both ends of the pipes. 

lZ. Locat'ioo of welded joints F-~ed for NOT. 

Ferication of L.inding Ponto°" 

The following procedures were introduced; 

Due to limited size of plans in the •rket,. plates wre joined 
together by weldfog. Sequence of welding (backward welding) were 
taught to the welders to reduce distortion. 

Side plates,. bottom plates,. bulkhead plates and deck plates were 
fibricated in a panel with stiffeners,. girders and welded before 
assellble to save time. 

During the assellble,. bottom plates "ere laid on blocks,. then 
bulkhead panels and side shell panels were fitted togather to the 

botto• plates. 

Lathe Machine Body Fractures 

The following welding procedures were used to arrest and repair the 

fractures of the lathe 11achine. 

- Dismantle and remve the accessories. 

- Oye check the area to locate the extend of the cracks. 
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lathe J4achine Body Fractures (cont .. ) 

- Drill holes at the end of the cracks. 
- Grind V-groves on the cracks to a depth of hii f the watt thick-

ness on both sides. 

- Preheat the area before welding to ibout iso•c to release the 

stresses. 

- Use 3.2• diameter. 9M nicket content electrodes. 

- Peen the weld metal after sch bead of weld. 

- After welding cover the veld with asbestos cloth for 2-3 hours. 

- After cooling. dye check again for any weld defects. 

Comissioning of the TIG (Tungsten Inert ~s) Welding 

The comissioning of the TIG •chine was fotlowecl by demnstration 
and briefing to personnel of the Plater Shop. 

The notes on the principles and operation of the TIG llilChine were 
given to COD personnel attending the ._,nstration. 

Lectures on Shipyard Practices & Welding Processes 

A lecture was conducted on the abo~ subjects. 

The topics covered were as follows: 

1. Indication of the code : AWS E6013 and E7018 

AWS 111eant 'Allerican Welding Society 

'E' designates Arc Welding Electrode 

Ttte first two digits indicate llini111.111 tensile strength 
E 60XX : 60.000 psi Iii n 
E 70XX : 70.000 psi llin 

The third digit indicates position 
E XXlX All position 
E XX2X : Flat position and horizontal fillets 
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Lectures on Shipyard Practices & Veldfng Processes (cont .. ) 

COllbfnatfon of last blo digits indicate the type of current and 
type of covering on the electrode. 

E XX13 · ~c or DC Rutf le 
E XX18 : At or DC low hydrogen and iron powder 
E XX16 · AC or DC law hydrogen 
E XXZ4 · At or DC Rutile and iron powder 

Z. Low hydrogen electrodes are used to reduce the clinger of misture 
content. porosity and defects fn the wlds. but to produce 
excel lent notch toughness. high ductility. wlds fr. alloy 
requiring a strength of 10.000 psi or mre and X-ray quality 
welds. 

3. The preheat and fnterpass tellperature should be llinf- 15-C 1D 
zoo•c for t11eldf ng on t11elckble cast-iron. copper and its alloy. 
Peening each deposited weld metal lightly before ft has a chance 1D 
cool and contract. This causes the wld metal 1D stretch and 

reduce residual streises. 

Store Racks 

Fabricated 260 angle bar store racks for a fertilizer plant. 

Overal 1 Dimensions are 4000 x 1800 x 600.. per rack. Total steel 
weight. 

(E) flRE & SAFETY 

Observation 

An observation of the Drydock to assess its standard of safety was 
11ade. The i11pression was that the standard of safety was inadequate. 

Safety Gears 

Safety hel.ets and safety shoes were issued to workers. The shoes 
were. however. found to be safety hazards in thellselves as the nan 
heads protruding at the sole could produce sparks and cause exrlosions 
in confined and explosive atlll>sphere such as in oil tanks. The toe 
caps which were tapered. inade wearing very unc011fortable. 
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Proposils 

Tw propoHls were subllitted to the Orydock for improving safety at 
wort. Proposal I was for the setting up of a Fire & Safety Department 
while Proponl II gave the guideline for drawing up the Safety Policy 
and the iSSOCiated Duties & Responsibilities for the Departllental Head. 
Sectional Head and the Safety Officer. 

Safety Stock 

There were fire extinguishers and fire suits. There were also 
sufficient fire points around the Orydock. However. there were in­
adequate fire hoses and al so the fire "'drant coup 1i ngs were found to 
be unsuitable iS they could not withstand the necessar1 pressure. 

~xplosi11eter 

The Orydock has a 'Riken' explosi11eter set Wlich has never been 
c~issioned. The alar11 calibration was out and •de the necessary 
adjustments. A demnstration was perfol'lled on board a vessel to check 
the gas content in a fuel on compartment. 

Tower Gangway 

The tower gangways used at dock bottoll for shipside work were unsafe. 
A drawing for mdification was •de. The mdifications took into 
consideration the proper openings for iSsess to vessels, proper hand­
rails and platfor'llS and the need for n1bber packings at the edge of the 
staircase openings. 

Transportation of Gas Cylinders 

There was no proper facilities for transporting gas cylinders around 
the work place. Subllitted drawings for the fabrication of a cradle for 
the carrying of bottles at the dock botto• and a trolley for the 
workshop. 
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Use of life-lines 

After two mnths of service at the Drydoclt observed that the workers 
working at the shipside were supplied with life-lines. 

Inspection 

Safety inspection was carried out jointly with the Maintenance personnel 
on the pu111pre>\l9 and on the overhead travelling cranes. 

Opening Of Man-hole Covers 

Two du-., barges .ere in the Orydoclt for repair. Advice on the safety 
precautions to be taken in the ope11ing of man-hole covers .ere explained. 

Standard Safety Signs 

Twelve internationally accepted safety signs Mere introduced for adopt­
ion. The signs were : No Naked Fla11e, Poisonous/Toxic substances, 
Emergency Exit, Fla.able Substances, Fhed Coz Fire Fighting Systell, 
Noisy 'rea, Explosive Substances, No SllOking, Fire Extinguisher, Safety 
Helmet Area, Electrical Hazards and Radio-active Substances. 

The rec0111endation was to display the• around the drydock at strategic 
positions. A lecture was conducted on the safety signs. 

Safety Rules 

Fourteen sets of Safety Rules frOlll Rule 1 to Rule 14 were given to COO 
for their consideration and i11ple111entation. The objective of introducing 
the rules was to i1111>rove the safety standard in COO. 

Safety Cartoons 

Sixteen safety cartoons ~re displaced on notice boards to convey safety 
111essages to the general workforce. 
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Check and Servicing Fire Extinguishers 

The COD had in their possession three types of fire entinguishers. 
They were : Foa• type. Carbon Dioxide type and Dry Chellical Power type. 

Servicing was carried out on 16 foa• and six carbon dioxide extinguish­
ers. 

Demonstration was made on the servicing of the Dry Che.teal Powder ex­
tinguisher. 

Lecture : Basic Fire Fighting with Fire Extinguishers 

A lecture and demonstration was conducted. The topic was •easic Fire 
Fighting with Fire Extinguishers• and the syllabus included were; 

1. Triangle of COlllbustion; 

2. Methods of Extinguishing Fires; 

3. Types and use of Fi re Extinguishers; and 

4. Procedure in Case of Fire. 

Lecture : Artificial 'esuscitation 

A lecture CUii de1110nstration on artificial resuscitation was conducted. 
The topics were:-

1. "outh-to-Houth Resuscitation; 

2. Holger Nielson Method; 

3. Silvester Method; 

4. External Heart Compression; and 

s. Large Arm Sling. 

Technique on how to detect pulse rate. breathing and application of 
artificial resuscitation was taught and de1110nstrated. 
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Gas-Free Inspection on vessel •eanglar Mita• 

The first inspection was at centre tank No. 5 D.8. fuel oil tank for 
men to gain entry for tank cleaning. 

The second gas-free inspection was in the engine room. The job was to 
burn off all bolts and nuts of a sea chest. 

Safety Inspection on •eanglar Mita• 

The following items were pointed oot; 

1. Scaffolding for ship side chipping 

The upper-most level of the scaffolding were not fenced up with 
railings. Workers were not provided with safety belts. 

2. Joining of Life-Lines 

Workers were provided with life-lines anchored at the ship sfde 
bu 1 wark. However, most of the 1 i fe-lines were joined to provide 
required length. Essential to check and ensure that all life-lines 
are correctly joined. 

Safety Inspection 

A yard ai1d workshop safety inspection was carried out. 

The following unsafe environments were noted: 

Civil Works - Two pieces of conr.rete slaps covering the drains were 
reimved for accHs for work. The holes were left 
uncovered at the end of the workshi ft and between 
breaks. 

Jetty No. 1 - The jet~y beside the Dock entrance was damaged by tidal 
errosion. 

Jetty & Dock - Along the jetty there were no life-buoys. 
Entrance 
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Safety Inspection (cont •• ) 

Vorkshop 

Dock-Gate 
Area 

- Vood cutting circular saw without its gu~nl and riving 
blade. 

- The port and .:t;arboard unfenced mckside area imediate­
ly after the mckgate posed a risk in •fall-to-different­
level' accident. 

Lecture on Oil Tanker - Fire & Explosion Hazards 

A lecture was conducted on fire and explosion rislc when working onboanl 
an oil tanker. 

The topics for the lecture were as follows: 

1) Characteri sties of fl a.able liquids 

2) Possible sources of flallllables on a vessel. 

3) Sources of ignition. 

4) Detection of COllbustible gases and vapours. 

5) Preventive .easures. 

Lecture on Vire ~~~!5 Maintenance 

A lecture on wire ropes - general maintenance, inspection and safe-uses 
was conducted. 

Environment 

An observation was made at the site where the barges were under repair 
and the recommendation were as follows: 

1. An open drain innediately at the front of the railings/square stools 
•st be covered. 

2. Loose rocks and other materials scattered in and around the worksi te 
sho1~1 d be removed. 

3. About soi of the ground area was overgrown wf th grass· and was a fire 
hazard in the event of hot-work. 
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(F) HYCRAULIC 

Hydraulic Penstock 

The hydraulic circuitry was discussed. Details of the f1ydraulic 
ca.ponents used and its operation in the circuit was explained. The 
!,Ylllbols used in the diagra• were made lcnown. The following components 
were explained: 

1. Check Ya lve 

2. Pressure Relief Valve 

3 Directional Control Valve 

4. Pilot Control Check Valve 

5. Variable Retu:-n Orifice Check Valve 

6. Actuator 

500-Ton Press 

The top crown block was shaking severely during operation. The 
hydr;o ·He clamping of jib block was not working effectively. Four 
cla~;~ irere removed and cup seals renewed. Pressure checked and found 
working satisfactorily. After a few days, checked and found hydraulic 
clamp seals were again damaged. These seals were of inferior •terfal. 
Suggested that original seals from manufacturer be obtained. 

Overhauling Of Hydraulic Cylinder 

The following procedures were recommended: 

1. Dismantle the cylinder in a clean lucation. Drain all the oil frOll 
the cylinder. 

2. Clean each !>". 4 t. Coat metal parts with good preservative and keep 
in proper stv·age. . 

3. Check piston for straightness. 

4. Exa111f ne tti ,? pf s ton rod for scratches, scores, f ndentati ons and 
others b1fl1shes. 

5. In reassembling a cylinder, suggested that all the seals and gasket 
be rep 1 aced. 

6. Always tighten cover bolts evenly. 
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Overhauling Of Hydraulic Cylinder (cont •• ) 

7. After a cylinder has been assellbled. test at low operatfog pressure 
first. Then increase the pressure slowly ;to its full operating 
range. and check for both internal and external leakage. 

8. When returnfog a cylinder to a fixture, •ake certafo that it is 
securely llOUnted. 

Briefing was conducted on the operatfon of the hydrauHc bflge blocks 
system. The systell consisted of a pu11p unit of 2 gear pu111ps, 3 safety 
valves, 2 check valves, 1 restriction check valve and 2 pressure 
switches. Also in the systell was a battery bank of 3 accnulators. 
The operation of the bladder acc111111lators was also discussed. 

Control panel which served to control sequence and speed of cylinders 
and to block them in the end positions was C?Xplai ned. The autollitic 
operation of pu111p auto-start and auto-stop by pressure switches and the 
electrical interlock of operating the systell were also discussed. 

Briefing on Hydraulic Presses 

Briefing was conducted on 400 Ton and 500 Ton presses. The various 
hydraulic c0111ponent~ used, functions and behaviour in the system was 
discussed. 

A list of spare parts for the presses was prepared for their procure­
ment. 

Lecture on Hydraulic~ 

A lecture was conducted on the Basics of Hy~raulics, the advantages and 
disadvantages and the basic physical Laws of Hydraulics. 

Lecture on Hydraulic Valves 

A lecture on hydraulic valves was conducted. 

The lecture covered the various types of hydraulic valves and their 
functions. 
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The fo 11 owing proposa 1 s were submitted to the Drydoclt to iaprove 
operational efficiency: 

Bar Charts 

It was suggested to the Drydoct to draw up bar charts for controlling 
the schedule of repair of vessels. The charts would be extremely use­
ful to both the owners and the Drydoclt in mnitoring the progress of 
repair. 

The use of bar charts was adopted. The charts were used for repairs of 
vessels Banglar fe'ita and Al-Reza • The charts assisted the Drydock in 
identifying critical areas in meeting the repair schedule. 

Ste .. ing Meetings 

Stenning meetings was proposed to the Drydock to be held every 110rning. 
The meeting should be held with all the Sectional Heads and Engineers 
present. The meeting should be chaired by a senior manager and discuss 
issues such as the priority of jobs to 11eet schedule, the manpower 
required for each job and the a110unt of overtime to be worked. 

Progress Meeting 

Progress meetings were implemented in the shi:>repair and maintenance 
sections. The objective of the meetings was to improve c01111Unication 
and operational ~fficiency. 

Checking of Tools 

Conducted a thorough check of all the tools and equipment kept in the 
store. Comprehens he 1i s ts of the equi J:ment and too 1 s were subllli tted 
to the various section heads. The uses of the tools ~re explained to 
the heads and their men. 
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Work Sys tell 

A proposal was ude to COD to modifty the systell of wort in the khine 
Shop. The current practice was that Shiprepair Section would bring wort 
such as simplex seals, propellers and tailshafts into Machine Shop and 
would continue to carry out repair work in the shop. The proposal was 
to assign such work to pers•.nnel of Machine Shop. This would overcame 
the excessive work load of the shiprepair section and would add wort to 
Machine Shop which was slack 110st of the time. 

Cargo Gear Testing 

COD consulted on the possibility of carrying out cargo gear testing on 
vessel May Sky. The rec01mendation was positive with provisions of 
equipment such as ballast weights. test clocks and wire and cargo blocts 
testing llilChine being available. The men would have to be trained. 
Also the rules governing such testing .. st be avaflable. 

The rules and regulation were submitted to COD. Given also wre SOiie 

photographs of cargo gear testing machines taten in Keppel Shipyard. A. 
c011plete list of rigging gears was submitted as well. 

Grit Blasting and Painting 

Instruction 111anuals on grit blastir.g and painting were given COD. 
Currently COD was still employing the unual chipping method. The 
11ethod was prfllitive. labour intensive and time consulling. Besides. the 
quality of ffnf sh would not have the same standard as those of the 
abbrasive blast cleaning method. 

Remetalling Bearing 

The detailed procedure for the remetalling of ~itetletal bearings was 
sut.itted to COD for their study and consideration. 

Meeting with COD Management 

Meetings were he 1 d wi th the top management of COD with a view to i 11prove 
the operation of the Orydock. Topics of discussion included the 
following: 
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Meeting with COO !1tinage11ent (cont •• ) 

- Ways of i11proving the trHsfer of skills and knowledge to COO. 

- The setting up of a repair tea• specializing in the repair of 
prope 1 lers. 

Manpower problems. 

- Proposal and fabrication of jigs and tools to illpl"OYe the operating 
efficiency of coo. 

- Securing engine and hydraulic jobs for on-the-job training of COO 
personnel. 

- The feasibility of shifting the responsibility of •intaining the 
essential drydoct equipment from the shiprepair to the Plant & 
Maintenance Department. 

The meeting also discussed the following:-

- High Pressure Jetting Machine 

- Drydoct Main PUllp 

- Generator 

- Fire PUllp 

- Forklift 

- Diesel Generator 

- Grove Crane 

- CCJ11Pressors 

- 15 Ton Man-Ksy Crane 

- Repair of 40 Ton Metalna Crane 

- Bilge Blocks 

- Crane Track-Line 

- Maintenance of Chain Blocks 

Safety Connittee 

For the overall 1111provement of safety in the Orydock, the setting up of 
a Safety Co.-ittee was proposed. The function and cmposftfon of the 
C011111ittee are as follows: 

- the detection and re11edy of unsafe conditions and practices; and 

- the observation and correction of unsafe acts. 
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cmcLUSI• - IEDllEMIATI• 

The project an be considered a success in spite of all the constr~ins 

in the Country. It h&s achievK nearly all the aillS and objectives 

th&t were set out. 

Improvements an be seen all round. The Drydoct workers are now •re 

disciplined than before. They are •re punctual at wort and there are 

~ess idling. 

The impact of the project tea• who were always well and properly 

attired and punctual at wor-t .. st h&ve had their influence on the 

local workforce. 

There are general i111>rovments in the •rale of the workers. Wort 

environment has i111>roved and the workers feel that the •nagement is 

now 11e>re concerned of their safety and well being. 

The Dryclock has greater cor.fidence in the wort having the support and 

backing of the specialist tea• who work side by side with thell. The 

nett result is a faster turnaround of ships. 

New methods of wort were imparted to the Dryclock workforce during 

on-the-job training. The understanding of the job was enhanced by the 
cCJ111ple111entary lectures conducted by the specialists. 

New jobs not previously accepted by the Dryclock were successfully 

carried out to the satisfaction of ship owners and the Drydock. 
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The operational efficiency is enhuced through the introduction of 

•ny new jigs illCI tools. The tools are designed .cl •N1factured in 

the Orydoct. 

Idle lliChine tools were c~issioned and put into use and workers 

were trained in their operations and •intenance. 

The Plant and Maintenance Section was revuiped and changes were •de 

to i11prove its services. There are now less breakdowns and •int­

enance wort now is •ch mre syste..tic. 

The achieve11ent in the short span of one year is ~ndable for the 

Drydock in riew of the constrain in the Country. There were frequent 

disruptions to wort due to power failure. worker strikes and the poor 

infrastructure. 

Basically the Chittagong Drydock has all the necessary equipment and 
skills to operate profitably. What is lacking seriously is the 

experience and exposure of the mid-level •nagement staff to modem 

shiprepair operations. 

Anothe; area wanting fs the leadership and •nagement skills of the 

Foremen and Engineers. 

The workers generally are a good lot of people. However. there are 

needs for 1111>re incentives to 1110ttvate the• to give off their best. 
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The level of stills .00 knowledge of the Dryclock in shiprepairing. 

though has improved. is still at the elementary stage. Further 

usistance in shipyard •ugement illd technical expertise will 

definitely enhance the operation of the Dryclock. 

Further guidance and onjob training in the areas of Engine. Welding. 

Mainteunce and Hydraulic in the imecliate te,.. and Autoution in the 

longer ter11 is desirable for the Drydock. 

This would euble the Drydoct to take on additioul and new jobs such 

as the repair of min and iUXiliary engines. deck 111Chineries. 

hydraulic deck cranes and steering gear systells. 

The expertise in hydraulic system would also enable the Drydoct to 

repair SOiie of the newly acquired vessels of Bangladesh national 

fleet which are modern and have 1111ny hydraulically operated systems. 

The expertise in .aintenance would provide the skills to •intain the 

drydock facilities including the sophisticated pu111prom equip11ent. 

caisson and hydraulic keel blocks. 

The Welding expert would provide further training fn Metal Inert Ga~ 

(MIG). Tungsten Inert Gas {TIG). sut.erged arc wlding as wll as 

ensure welding qualftftes. 

The duration of expert assistanca for the Orydock fs difficult to 

estf111te as ft depends on 11any factors. The desire to learn. the 

avaflibf lfty of ships to provide onjob training. the systetl of work 

and the infrastructure all affect the duration. A rough estf11ate is 

a period of two to five years. 
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There is no urgent need to provide uy expertise in the area of 

aut01Mtion and non-destructive testing. 

It will be quite SOiie time before the Drydoct could ute on any 

autmation jobs ... ich are nor1111ly quite idnnced illCI specialised. 

Non-destructive testing in the fon1 of Mignetic Particles Inspection 

and Dye Penetrant tract Detection are anilible in the Drydoct· iftd 

are being perfonled Siti sfactori ly. X-Ray requirements are not often 

and specialist services are available in the city. 

On the camissioning of equipment • .st of thell hive all'Hdy t.en 

carried out by the Keppel experts except for mchineries still 

waiting for parts • 

. It is reco•ended that the Dry.__t install a cmpressed air •nifold 

syste11 for the yard. This wfl 1 facilitate the utilization of •ny 

pneumatic-tools available in the Drydock. 

Collection of Time-records is not critical at the present stage. 

I11prove11ent in wrt quality is mre crucial. Collecting Tf--records 

of repaired jobs is rather difficult. Jobs differ greatly in 

shi prepa ir and even si Iii 1i ar jobs •Y require very different amunt 

of time to repair. 

Inconsistency of repair speed also llilke collection of records 

difficult. Different level of stills in workers, different category 

of workers such as casual or permanent and frequent interruptions of 

work due to external factors affect accuracy of ti111e collection. 
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It is aore i11pOrtant for the Drydoclt to emphasise on quality of llfOrlt 

and efficiency of planning work at this juncture. The formation of 

the workforce into Sllill groups to i111prove quality of wrt is mst 

useful. More training should be provided to the wrkers to enhance 

their skills. A sltil ls certification systell will certdnly be very 

useful in the future to ensure work standards. 

The engagement of experts to assist the Drydock in their operations 

and to provide onjob training to their writers is a useful w., to 

upgrade the Drydock to international ampetftheness. 

The effectiveness of the experts in carrying out their llfssion 

depends to a great extend on their position pa.er in the OrydDct. 

Vith and witheut executive paver llilkes a lot of difference to the 

outccme of their assignments. 

While technical and 11ana~rial assistance are being provided to the 

Drydock, they •st alSo consider the following additional 

recomendati ons to llilke the Orydock •re Yi ab le. 

Adopt a mre aggressive 11arketing strategy. The shiprepair industry 

is extremely competitive internationally. With mre ships in the 

Orydock, not only will revenue increase but also the opportunity to 

gain mre expertise and experience. 

Send middle 111anagers overseas to well established shipyards for 

training. Constant upgrading of skills and knowledge is essential to 

staying ahead and survive in the industry. 
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I11prove 11anagement skills in leading, •tivating and controlling 

workers. Proper utilization of labour is very crucial to achieve 

higher productivity and better perfor11ance. 

Establish better •thods of planning and coordinating wort. This 

will i11prove efficiency and save ti•. 

Provide incentives to increase worker loyalty and comitmnt. The 

Drydock engages approxi11ately 70S casual workers in its writ-force. 

These workers are employed on a •ch .,re inferior term of employ­

ment then the pel'llilnent writers. It was obsened that they were the 

people W.o contributed .,st to the work load. The Manage112nt should 

review the reward systell for both the casual and pel'llilnent workers. 

Establish .,re contacts with overseas suppliers and •nufacturers for 

spare parts and 11aterials. Non availability of spare parts is a 

serious prob1 em in the Drydock and· the de 1 ay in the procureent of 

parts often cause delays to repair schedule. 
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VESSELS IN DOCK 



°" 0 

IN DOCK 

DATE : 

ALONG SIDE 

FRIENDSHIP l .................. 
FRIENDSHIP 2 

••••••••••••••••• 
MAHlSHOWAR 1 ................. 
MAHISHOWAR 2 ................. 

CHITTAGONG DRY DOCK LIMITTED 
VESSEL IN DOCK 

F.V. SHAHJALAL - I 
• •••••••••••••••••••• 

MONTH : August 1986 

M.V. KENHAR - 1 . ............................... . 
M.V. MEEHHAR - 2 

• •••••••••••••••••••••••••••••••• 
.. e e e • e e • • • e e t t e t t e I t I t I t t I I t I I 1 

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 

VESSEL MAHE TYPE SIZE GRT DIEMENSION I ~LASS MAIN JOBS .• 

Friendship I ] Fi shin~ 132 23.4m x 6 .4m ] 
Friendship II J Trawler x 3.Sm ] 

] Normal Hull Cleaning and Painting. 
Mahishowar 1 ] Trawler . 160 27.Sm x 6.4m ] 
Mahi showar 2 ] x 3 .Sm ] 
F.V. Shahjalal-1 Fishins 120 23.4m x 6.4m N.K.K. EMERGENCY DOCKING - Propeller problem - Ta11shaft drawn. Bronze 

Trawler x 3.!im liner on tailshaft skinned stern bush rewooded. Stern tube inboard 
neck bush remetalled and machined, Tailshaft fitted w1th spare 
propell.,r. 

M.V. Heenhar-1 Trawler 160 27.Sm x 6.4m Rudder removed for access. Bus~ at skeg renewed. Emergency 
x 3.Sm carrier clearances adjusted by adding shims on dolly washer. 

Controllable pitch propeller camplete with tailshaft drawn out. 
Bronze liner skinwned. C.P.P overhauled. New sliding blocks for 
C.P.P. made af'.ld machined to suit C.P.P. Boxed up with new 
propeller blades and seals stern tube inboard and outboard bushes 
rewooded. Hull cleaned and painted. . · 

H.V. Meenhar-2 Trawler 160 27.Sm x 6.4m Rudder removed. Bush at skeg renewed. Emergency carrier 
x 3.Sm clearances adjusted by adding shims on the dolly washer. Hull 

cleaned and painted. 

' I ' 



c:> 

IN DOCK 

CHITTAGONG DRY DOCK LIHlTTED 

VESSEL IH DOCK 

M.V. JOUTHA UDYAM 
......................................... 

H.V~ BAHDHAH ......................................... 
H.V. MlTA ......................................... 

M.T. t£GHNA 
••••••••••••••••••••••••••••••••••••••••• 

r«lNTH : September 1986 

BARGE NO. 1 
··--·-····· BARGE NO. 2 M.V. BANGLAR ~YA . ........... . . .............................. .. 

DATE : • • • • e • e e e e e e e e e e • I I I I I I I I I I I I I 

~ ---- ~ 6 ------8 -- - 10--- T2 14 -T6 -- - ie·u--- -ZU- ------z2 ~ - --z5 28 -W 

ALONG SIDE 

VESSEL NAHE I TYPE 

H.V .Joutha Udyam ] ( Fishin~ 
] Trawler 

H.V. Bandhan ] 
] 

H.V. Mita ] 

H. T. HEGHNA I Tanker· 

K.P.H.-Barge Ho.l 
K.P.M.-Barge No.2 

H.V. Banglar Haya I Cargo 

SIZE GRT 

191.72 

741 

12,193 

DIEMENSION I CLASS 

31.8Sm x 7.2m N.K.K. 
x 3 .4m 

55.64m x I A.B.S. 
9.lSm x l.72n 

39.64m x 
9·.1sm x l .72ir 

154.149m x I L.R. 
22.2m x llm 

K .P .M. BARGE NO, 1 
••••••••••••••••••••••••••••••••••••••••••••• 

K.P.M. BARGE NO. 2 ............................................. 

MAIN JOBS 

~.V. JOUTHA UOYAM 
TAILSHAFT - Ta11shaft and propeller removed bronze ltner skimmed 
inboard and outboard stern bushes rewooded. Knort nozzle rudder and 
stock removed. New rudder stock modified. 
M.V. BANDHAN ] Knort nozzle rudder removed. Rudder pintle bronze 
M.V. MITA ] nozzle rudder removed, rudder pintle brJnze sleeve 
Port and stbd rudder removed for access. Rudder coupltng bolts 
built up by welding and machined to suit. Port and stbd propellers 
and tailshaft removed tor acc,ss. Bushed on A ~racket rewooded. 
Inboard and outboard stern bushes rewooded. Tatlshaft bronde ltner 
sk1mned. Taper bore of propeller built up by welding and machine to 
fft. 

Barges docked for 1nspect1on of bottom steel plate. Cut into 3 
sections .and li'fted onto \rttlarf side for renewal of steel plate. 
About 25 Tons of steel on each barge. 

Ta11shaft. drawn for survey. Sea valves, storm valves and sanitary 
valves surveyed and overhauled. Hull cleaned and painted. Painttng 
in cargo holds. 

I 



(T. ,__, 

IN OOCK 

DATE : 

ALONG SIUE 

VESSEL .. .AME 

CHITTAGONG DRY DOCK LIMITTED 

VESSEL JN DOCK MONTH : October 1986 
M.V. FRIENDSHIP 11 

······--··········=·· F .V. FISHER 1 M.T. SONAR NAU F. V. AHM NO • 1 M. V • SAMUDRA RAJ 
···················=····· ··········••&••·························· ......................... ················= 

• • • • • • • • • • • • • • • • • • • 
2 4 6 a ro 12 14 16 18 20 22 24 26 2s 3o 

K.P.M. BARGE NO. 1 
=·==-····--··=··====····--···--······················································~·········--························ K.P.M. BARGE NO. 2 
•••-=-aw--=ms:aaas==•••a••••••••--•••--••r••••••••••••••••••••••--••••r••••••••--•••••••••••••••••••--••--••••--•••••••••• 

TY?E SIZE GRT DIEMENSION CLASS MAIN JOBS 
-------------4 .. 
M.V.Frien~ship II 

F. V. fisher 1 

H.T. Sonar Nau 

F.V. Ahm No. 1 

M. V. Samudra Raj 

K.P.H.-Barge No.l 
K.P.H.-8ar9c No.2 

Fishin~ 
Trawler 

Fish in~ 
Tra"fler 

Tank.er 

132 I 23.4m x 6 .4m 
x 3.Sm 

159.28 I 38m x 6.Sm 
x 3m 

600 I -

224.92 I 44.57m x 7.6m 
x 2 .9Sm 

5327 llOm x 18 .6m I ABS 
x 9.4m 

39.64m x 
9.15m x l.72m 

EMERGENCY DOCKIHG - llamaged propeller removed. Distroted propeller 
blades faired and urazed and ground smooth. Pitch on propeller 
checked. 

Normal Hul1 Cleaning and Painting. 

Vessel Docked for bottom survey. Hull condition very bad. Deep 
pittings all over bottom and some already punctured through. Both 
rudders and stern bushes condition were bad, Owner and surveyor 
decided to scrap vessel. All holes at bottom pateched up by 
doublers for undocking. 

Hull cleaned and painted, Sea valves overhauled, 29 lengths of 
steel pipes renewed. (Largest size - 4 "bore) 

Hull cleaned, rusty areas chipped and painted, Sea valves over·· 
hauled and stern gland repacked, rudder bottom pintle dropped down 
about 30nn. As per owner's 1nstruct1on jacked back to pos1t1on and 
p1ntle nut hardened up. Isolated shel 1 fram~s in way. of cargo holds 
renewed. Doubles fitted in way of chain locker, minor deck steel 
works carried out. 

Continue renewing steel plates. 



IN DOCK 

DATE : 

ALONG SIDE 

VESSEL MME 

Hegge lhree 

CHITTAGONG DRY DOCK LIMITTEO 

VESSEL IM DOCK MONTH : November 1986 

M.V. ~\MUDRA RAJ M.V. HEGGE THREE 
--·----~·-·····--········ ••••••••••••••••••••••••••••••••••••••••••••••••• 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

2 4 6 8 lO 12 l4 16 18 20 22 24 26 28 30 
K.P.M. BARGE NO. l . 

••••••••••••••••••••••••••••••--•••••••••••••aa•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
K.P.M. BARGE NO. 2 

------~·-·····--··············· ...... ······~···························--········~············· ......................... .. 
TYPE SIZE GRT DIEMENSION CLA$S 

Cargo 2906 105.Sm x N.K.K. 
17 .2m x 13 .3m 

• 

. 

MAIN JOBS 
-

TAILSHAFT - drawn for survey. Inboard and ou 
bushes renewed. Boring tools set up and bot 
place to suit tailshaft. Tailshaft boxed up 

RUDDER - Removed. Excessive clearances on pi 
steady bearing. Rudder stock removed and Jou 
Rudder steady bearing removed and re-sleeved 
sleeve. Rudder bottom pintle lignum-vitae t 

SEA VALVES - 3 sea suction valves and 4 scu~ 
(Largest size lOOmm Bore) •. one lOOmm scupp 

GANGWAYS - Both damaged gangways removed to 
renewed. Damaged area cropped, new piece fit 
winches and gearboxes completely overhauled 

tboard ugn11m•v1tae stern 
h stern bushes bored in 
with new packings. 

ntle bush and at stock 
rnal space skimmed. 
with new gun-metal 

ush renewed. 

per valves overhauled. 
er valve renewed. 

shop. Roller pins 
ted and welded, Both 
and wonn gears renewed. 

K.P.M.-Barge No.l 39.64m x Renewal of steel plates at bottom and sides ~f barge• completed. 
i ng up. K.P.M.-Barge No.2 9.15m x 1.7211 Waiting for crane to lHt into Dock for Joir 

I 

OD 
._) 

' 



a> 
'-' 

IH OOCK 

ll:\TE : 

CHITTA9>HG DRY DOCK LlHlTTED 

VESSEL lH DOCK 

K.P.M SARGE NO. l 
••••••••••••••••••••••••••••••••••••••••• K.P.M BARGE NO. 2 
••••••••••••••••••••••••••••••••••••••••• 

MONTH : December 1986 

M.V. SANGLAR MITA ............................................ , 
. . . . . . . . . . . . . . . 

2 4 b 8 IU 12 14 16 18 20 22 24 26 28 30 
K.P.11 ~Al<lit: NU. l 

~L~~li s:u~ ===•••••••••••••••=•=•••••••• 
K.P.H ~AK<it: HU. 2 

-~·=························· 

v: ~~t:L NAr4E 

~:!JM liAR 4.iE l'tU. l ] 
KPH tlAAG: HO. 2 ) 

c.u.F.L 

l'\V tSANQ.AR MITA 

TYPE Silt: QH 

Ferry 

'· 
Cargo I 10663.20 

!' 

UIEHENSlON 

156.14m x 
21. 341n x 
13. llm 

CLASS 

.... 

LLOYD 

·1 

c.u.F.L. (SMALL FERRY BOAT) 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

W\IN ,JQ8S 

Total steel renewal on bottom and side shell amounted to 56 tons. 
Duratton of repair 3 months • 

Ferry boat (29 Ton) lifted onto land for repatr. Propeller, tail­
shaft and rudder removed. Propeller repaired. Leaking sterntube 
rectified and aligned. Rudder and stock aligned and bushes renewed. 
Minor steelworks renewed on hull and side fenders. Normal cleaning 
and painting. Cooling pumps; bilge pumps and hand pumps overhauled. 

Ta1lshaft drawn for sur~ey. Sterntube simplex seal overhauled. 23 
sea suction valves and 4 scupper valves overl1auled for survey, Main 
engine FWU Turbo-charger overhauled and surveyed. Doubling plates 
fitted and welded onto rudder. Minor steelworks carried out in way 
of fore-peak tank. Nonnal hull cleaning, chipping and painting, 



lit WCK 
".V. SANGLAR t4iTA 

CHITTA(l)HG ORY DOCK LIMlTTEO 

VESSEL IH DOCK MOrlTH : .January 1987 

K,P.M SARGE NO, 20 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

K.P.M !!ARCE HO. 22 ......... , .............................................. . 
M. V. AL 1{£ZA M. V. SOUTHA UOY AM 

aa:a••=•a ••a•a••••••••••••~r••••••••••••~• ••••• 
II!\ fl.:: .: • e e e e e • • • e • t e t t t t t t I t I I t t I I t t t 

2 4 b d 1il 12 fl\ 16 1B 20 22 24 2b 29 lo 
1\ LI 1r11.i S 1 ut:: c.u.F.t M.V. AL MEZA 

•••~a••==•==•=••••••••••••••• 

't' . .)·,::1. NA. ... ::: TYl'i Sl!t lit<T UlEHtNSION .I CLAS~ 
·---·~-- .... 

!-I'/ i1\:4ulA~ 1;1TA 

I •• U. t= • l F~rry 

"11
/ <\L ~tlA I Cargo I 9565.08 1 144. 76m x I LLOYU 

20.65m x 
12.73m 

i'1V JOUTHA 'l>YAM 1 Fishing I 191.12 I 31,85m x 7.2m I N.K.K 
Trawler x 3.4m 

:-.v AL-S~AHRUZ I c;ary.:> I 8522 i 143.S.n ~ 2lm I N.K. 
x llm 

ic..-1'4 81\K~ H0.20) 
t.:.1-'li \SAit~ HO. ll] 

OD 
VI 

3Y.641n x 
9. lSm x l. 72in 

••••••••••••••••••••• M,V, AL.SWAMRUZ 
••••• 

MAIN JUBS 

Vessel undocked sea trial on 3 Jan 87. 

Underwater job and hull pa1nt1ng completed on 8 Jan 87. 

Extensive cracks found on all 5 propeller blades and some 20Qnm long. 
Decision fron owners and surveyor to renew ~ropeller. Vessel fttted 
with semi -b'1 lanced rudder. llaina9ed prope 11 er reinoved w1 thout 
re1noving tailshaft and rudder and spare propeller bedded in place. 
4 sea valves and 5 scui'P••' valves overhauled. Vessel undocked and 
went alongside wharf for steelworks renewal in chain locker. Normal 
hull cleaning and pai~~iny, 

Vessel came for e1nergency docking. Hole at botton in way of engine 
room. Bilge was p~tched up·w1th doubler 2ft x 2ft square. 

Vessel came into yard for e1nergency repair of damaged propeller. 
Job carr1 ed out 11float. Vessel tr1ined so that 1>ropel ler blade was 
above sea level. Propeller blade heated and faired up. 

uarges ducked for 1nsp-,ction of bottom steel plates. fl\ld inside 
ballast tanks cleaned for inspection. Botton and stdes steel 
plates marked for rdnewal. ~stimated M>out 50 Tons. 



0.. 
0- CHITTAS>NG ORY DOCK LlHITTEO 

VESSEL IN DOCK 

K.P.H BAK<.£ NO. 20 

MUKTH February 1987 

IN llUCK. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
K.P.M. OAK<.£ NU. 22 

••••••••••••••••••••••••••••••••••••••••••••a•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
UATE : e e • e I I I I I I I I e I I I I I I 

2 4 b ~ 10 12 14 16 18 20 22 ~4 26 28 ~lJ 

l\L UtHi S lOt 

----·-·--· --· --··- . -·- ·--··----···---------------
V~)~l:.L NAl'1t TYPt: 

KPM tsAlt«J: NU.2U JI flat­
K~1 tsAIH£ NU. l~ ) Top­

tsa ryes 

:) l ££ Q<T UlEMEKS l llK 

;j!I. 64m x 
!1. l~ x 
l.7lin 

Cl.ASS MAIN JUISS 
----· ··--·-··----

tsoth bdryes ctocked for steel renewal. Complete 1>otto1n and 
vert1c.1 shell plates on both baryes were renewed. l>amaged 
anyle-Dar stiffeners were marked, cropped and renewed 1nside the 
ballast tanks. A total of 5l Tons of steel were used. After 
steel works were completed, internal of ballast tanks were 
painted. The external hulls of both baryes were cleaned and 
painted. Steel fenders of 611 nal f-round pipes were completely 
renewed on both barges. 

"(tsaryes und~cked on the 27 February l~S7). 



\JI> 

" 

CHITTA9JNG ORY DOCK L1111TTEll 

VESSEL IH DOCK MUNTH : March l~tS7 

iN UUCK. F.Vt 
HUI tU-S M. V. SANGLAf~ SAMPAU M.V. KHULNA 
••••••••••• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • ••••••••••••••••••••••••••••••• 

UA lt. : . . . . . . . . . . . . . . . . . . . . . . ' 
l r- 6 ti 10 12 14 lb u --Ill 2U 22 24 26 21:1 JO 

~LIJNli SIU£ 

.. --~----------- -----------
V!:. ~::itL NAl1t. 

F.v • ...UlTtU-S 

rt. V. tJAHll.AA 
SAH!)AU 

H.V. KHULNA 

fY!)t:: 

t=hn­
ing 
Trdw-
1 t;!r 

~aryo 

tAAW 

SILi:: GH 

l4tl.2J 

~ll l. 3S 

124tl 

UIEMt::N~lUH 

Jti .4tn x 
7 .2Sm x 
S.lm 

153.~ K 
l9.4Sm x 
11.~ 

74.!lm x 
11.llm x 
5.lln 

CLASS 

Lloyd 

Lloyd 

MAIN JUtlS 

Uocked for tatlshaft and rudder clearances, sea valves 
overnaultng, hull cleaning •nd painting. Eight sea valves 
overhauled, one propeller blade bent at the tip. Faired tn 
µlace. Sea gratings re1novd and fitted after cleaning and 
pd 1nt1 ng. 

Emergency docking - damaged proµel ler. Leading edges of the 
propeller blades. Two badly bent. One nad a port ton of l2Gnrn 
missing and other wtth 125nm at the edge chipped off, Cracks 
seen along the edges of thP. blades. tlent blades faired and 
ddina~ed areas tri11111ed. E<1yes ground to proµer profile. Cracks 
ground and vee welded, dye-checked satisfactory. ~ttch uf 
propeller re-checked. 35 valves overnauled. Tatlsnaft and 
rudder clearances recorded. Zinc anodes renewed, anchor chai~s 
calibrated, hull cleaned and patnted. 

Tat tsnaft and sea valves surv!tyed. Rudder re1noved for access 
work. 49 valves overhauled. Mtnor steelwork on hull and rudde~. 
Cleantng and pa1nt1ng on the hull. 



'"' :.c. 
CHITTAGONG DRY DOCK llMITTED 

VESSEL IN !lOCK MONTH : APRIL 1987 

M. T. DOEL ................................... 
PONTOON - JAMUNA R.V. ANUSANDHANI 

IN DOCK ·3·········································--·············--··--··············· .................................. . PONTOON - BURMAH EASTERN R.V. MACHHRANGA ............................................................................... . .................................• 
DATE : 

2 

ALONG SIDE 

VESSEL NAHE 

PONTOON •JAHUNA" 

PONTOON 
"BURHAH EASTERN• 

~.T. DOE~ 

H.V. ANUSANDHANI 

R.>.J. HACHHRANGA 

4--- - 6-- 8 - iu----------u 

TYPE 

Tank.er 

Research 
Vessel 

Research 
Vessel 

SIZE GIH I DIMENSION 

64 'x27'x5 1 

lOO'x22'6" 
x6'4" 

CLASS 

899T I 63 .55mx9 .6m I NKK 
x4 .83m 

226 .16T I 32 .4mx7 .Sm I NKK 
x3.3m 

87.28T I 22.4mx5.5m I LR 
x2 .4m 

• • • • • • • • • • • • • • • • • -t. 

14 16 18 2o 22 24 26 28 3o 

fo'.AIN JOBS 

Steel plates on complete bottom and from bottom to half vertt~al 
height all round were renewed, Total steel renewed ts 12 Tons. 

Most of steel platP.~ renewed were at port and starboard curve 
bilge areas. Badly corroded bottcm and deck plates were renewed 
at affected areas. Total steel renewed ts 6 1/2 Tons. 

Tailshaft drawn outward, surveyed and skimned. Stern bushes 
rewooded. Rudder removed for access and bottom p1ntle bush 
renewed. 29 sea valves overhauled. M1nor steelworks done on the 
hull. Gratings for sea chests removed, cleaned and patnted, 
Controllable pitch propeller ind tatlshaft drawn out and surveyed. 
Rudder removed for access. Zinc anodes renewed. Sea chests and 
gratings cleaned and painted. Stern seals overhauled with qut-
board chrome liner machined. Vessel was blanked and undocked. 
Tail shafts and 'rudders clearances taken. Zinc anodes renewed. 
10 sea valves overhauled. Corroded area on starboard kort nozzle 
built up by welding. 



I~ OOCK 

O~TE : 

A :l~ SIDE 

VESSEL NAME 

!<PH BARGE t«>. 16 ) 
KPH BARGE I«>. 24 ) 

HT BANGLAR JYOTI 

HV AL-SANA 

l\~IS SHAHEED 
:ti.llli.IL A!4IN(A5ll) 

co 
.c 

2 

CHITTAGONG ORY DOCK LIMITTEO 

VESSEL IN DOCK MONTH : MAY lfil 

K.P.M. BARGE NO. 16 M.V. AL-SANA 
•••••a••••--••• . ..................................... . 

K.P.M. BARGE NO. 24 
M. T. 

8ANGLAR JYOTI BNS SHAHEED RUHUL AMIN (ASll) 
••••••••••••••• . ......... . ...................................... 

4 -- 0 8 . 16 . i2 . ti . 16 . ta . 26 • 22 . 24 . 26 . 28 . 36 

TYPE 

Flat-Top 
Barges 

Tanker 

Cargo' 

Navy Shi~ 

K.P.M. BARGE NO. 16 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••u•••••••••••••••••••••~•••••••• 

K.P.M. BARGE NO. 24 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SIZE GRT I DIMENSION I CLASS 

39.64mx 
9 .15mxl .72m 

8,672 I 138mx22.9ml LR 
x9 .65m 

542).21 124mxl7m 
x9m 

154' lO"x 
30' xlO' 

NKK 

MAIN JOBS 

Barges came with an estimated 50 Tons steel plates renewJl, In 
dock for 4 days and each were :ut into 8 sections. Lifted onto 
dockside for repair. 

Tanker was docked for delivery to 8.S.C. Additional ztnc anode 
fitted and cargo tank ullage pipe supports modified. Tatlshafts 
and rudders clearances taken. 

Vessel d~cked for normal r.leaning and painting. Excessive 
clearances found on stern bush. Ta11shaft drawn for survey. 
Stern bush rewooded. Rudder removed for access. Stern bush 
bored. Leakages on rudder repaired, 24 sea vaives and 6 scupper 
valves overhauled. Zinc anodes renewed. Corroded keel plates 
renewed. 

Erner~ency docking. Broken tailshaft and damaged stern bush 
removed. Rudder shifted for access. Stern tube blanked for 
undocktng of vessel. (Work carried out by Naval personnel), 
Fitting of doubling plate carried out by COOL. 

I 

' f 



~ 
'.'.) 

IN DOCK 

DATE 

ALONG SIDE 

VESSEL NAME 

CHITTAGONG DRY DOCK LlMlTTED 

VESSEL lH DOCK MONTH ~ June 1987 

BNS ABU BAKR ............................. 
BNT KHAOEM M.V, BANGLAR ~DNl 

••••••••••••••••••••••••••••• ···~································································· 
• • • • • • • • • • • e t I I t I I e I I I t t I t I I 

2- 4 ---- 6 - s--U 10 H -------rz 14 16 ---· 1a 20 22 24 26 2s 30 
K.P.M. BARGE NO. 16 

·················~·············································································~····················· K.P.M. BARGE NO. 24 
=············~·····················································································~················· 

TYPE SIZE GRT OIEMENSION CLASS MAIN JOBS 
~~-~~~~~J---~--+-~~~;-~~~~r-~- .~~~--~~~~~~~~--~~~~--~~~ 

IC.PH aARGE 00. 16 ) I Flat­
) Top 

KPH BARGE NO. 24 ) Barges 

BNS ABU BAKK 

BNT ~rtAOEH 

HV 8ANGLAR K>NI 

Naval 
Fri­
gate 

Naval 
Tug· 

Genera 11 8687 .02 
Cargo 

39.64m x 
9.15m x l .72m 

103,62m x 
12.2m x 3.46m 

60,22m x 
ll .6m x 3 .65m 

150.Um x 
21.0Srr. x llm 

Damaged bottom and vertical shell plates renewed. 401 were done. 

Complete bottom, vertical shell plates and steel s1dt fenders 
renewed. Ready to be 14fted into dock for Joining up. 
Docked for hull cleaning, pa1nt1ng· and renewal of 2 sets of 
electrical generators complete w1th engines. Starbo1rd side plate 
cut for access for removal and replacing of generators. Corroded 
shell plates fn way of port side steering room renewed. Zinc anodes 
renewed. . 
Hull cleaned and painted. 

Lloyd I Docked for nonnal hull cleaning, painting, 111 v1lv11 ~nd t1111h1ft 
survey. T1tlsh1ft dr•~~ outward and rudder removed for access. 
Waiting for spares. 



IN OOCK 
M.V. BANGLAR MONI 

CHITTAGOHG DRY DOCK LIMITTED 

VESSEL IH DOCK MONTH : July 1987 

K.P.M. BARGE fl>. 24 
••••••••••••••••••••••••••••••••••••••••••••• 

M. T. JAMUNA 
••••••••••••••••••••••••••••••••••••••••••••••••••••• M.V. DACCA 

-~-=-············································· ·······················~········--·····~············· DATE • • • • • • • • • • • • •• • • • • • • • • • • • • 
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 

K.,P,H. BARGE NO, 16 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••n•••••••••••••••••••••••••••••••••••••••••••• 

ALONG SIDE 

VESSEL NAME 

HV BANGLAR MlN I 

MV DACCA 

HT JAHUNA 

KPH BARGE NO • 24 ] 
] 

KPH BARGE NO. 16 ] 

I 

.0 

TYPE 

General 
Cargo 

Cargo 

Tank.er 
Tug 

Fht­
Top 
Barges 

SIZE GRT I 01 EHENS ION 

8687.02 I 150.17m x 
21.0Sm x llm 

H53 I 74.Sm x 
ll.2m x 5.2m 

720 l65.53m x 
10.67m x 3,lm 

39.64m x 
9.lSm x 1.72m 

CLASS I HAIN JOBS 

Lloyd I Continue from last month spares arrived. Propeller and t111shaft 
boxed up and stern tube seals tested. Rudder boxed back. 
Intermediate and sea valves boxed up. Minor steelworks carried out 
inside cain lockers and at bilge keel, Overhauled pumps, anchor 
windlass, heat exchangers, derricks cargo blocks and pipeworks •. 

Lloyd I Tail sha;t and rudder clearances recorded, Tail shaft drawn out for 
survey and rudder removed for access. 36 sea valves and 7 stonn 
valves overhauled and surveyed, Zinc·anodes renewed, Hull cleaned 
and pa 1 nted , · 

A.B.S I Tail shaft 1nd rudders clearances recorded •. Rudders removeil for 
access 1nd both damaged prope 11 ers removed, repa 1 red and boxed back, 
Pipe guards fttted around both propellers. 16 111 valves •nd 4 
stonn valves overhauled and surveyed, Sounding p1pes tn 8 cargo 

·tanks modified, Hull cleaned 1nd pa1nted. 
26 Tons of steel plates renewed on bottan 1nd ship sides. 

To be jo1ned up next month, 



.:, 

'" 

IN DOCK 

DATE : 

CHITIAGONG ORY DOCK LIMITTm 

VESSEL IN DOCK ..:>NTH : August 19ij7 

BLV MALANCHA .............................................................. .. 
F.V. FRIENDSHIP F.V. MOITRl·T ..................................... .. .......................... . 

F .V. FRIENDSHIP II F .V. LINA ............. -····-----··· -···-·-· ... -· .. ··-· F.T. FISHER I F.V. NISU ................. ·-·-··---····· --···-·-·---·-·-
• • • e e e • e e e e e I I I I I I I I I I I I I I I I I 

2 4 6 8 10 12 14 16 18 20 22 --Z{ 26 -- - 28 30 
K .P .M. BARGE NO. 16 ALONG SIDE ......................................................................................................................... 

VESSEL~ 

FY FRIENDSHIP I 

FV FRIENDSHIP 11 

FT FISHER I 

BLV MALANCHA 

TYPE 

Fish­
ing 

Trawler 

Fish­
ing 

Trawler 

Fish­
ing 

Trawler' 

Buoy 
lay1ng 
Vessel 

SIZE GRT DIEMENSION 

132 I 23.4m x 6.4m 
x 3.Sm 

132 I 23.4m x 6 .4m 
x 3.Sm 

159.28 I 38m x 6 .Sm 
x 3m 

556 I 46.6m x 12m 
x 4m 

CLASS MAIN JOBS 

Tailshaft and rudder clearances recorded. Propeller remo~ed for 
checking. Stern packing renewed. 12 sea valves overhauled. 34 
lengths of pipes renewed. Hull cleaned and painted. Zinc anodes 
renewed, 

Tailshaft and rudder clearances recorded. Stern packing renewed. 
12 sea valves overhauled. 3 lengths of pipes renewed. Hull 
cleaned and painted. Zinc anodes renewed. 

Tailshaft and rudder clearances recorded. Stern packing renewed. 
9 sea valves overhauled. Approx 1 ton of bottom shel 1 plates 
renewed. Zinc anodes renewed. Hull cleaned and painted. 

Port and st'lrboard tai lshafts drawn for survey. Tli lshafts bronze 
bushes renewed, Cutlass bearings in sterntubes and 'A' brackets 
renewed. New cooling system fitted onto the bushes of the stern 
tubes and 'A' brackets. Zinc anodes renewed. Hull cleaned and 
painted. 

cont ••• 



VESSEL MME 

FV MOITRl-T 

FV UNA 

H NISU 

:PM BARGE If). 16 

-0 ...... 

TYPE SIZE GRT DIEMENSION 

~ish-1 287 .22 148.lm x 7 .8m 
1n · x 4m 

Trawler 

~ish-1 160 121m x 7m 
1ng x 3m 

Trawler 

~ish-1 160 121m x 7m 
1 ng x 3m 

Trawler 

Flat­
Top 
Barge 

39.64m x 9 .15m 
x l .72m 

CLASS 

- 2 -

MONTH : August 1987 

MAIN JOSS 

Rudder removed and p1ntle bush renewed. Tailshaft drawn for 
survey. Stern bush rewooded. Tai lshaf t bronze bush skinned down. 
21 sea valves overhauled. V1br.::.t1on on port generator rectified. 
Zinc anodes renewed. Hull cleaned and painted. 

Ta1lshaft drawn out for survey. Taflshaft bronze liner renewed. 
11 sea valves overhauled. 7 lengths of pipes renewed. Zinc anodes 
renewed. Hull cleaned and painted. 

Tail $haft drawn out for survey. Ta11shaft bronze 11 ner renewed. 
10 sea valves overhauled. 4 lengths of pipes renewed. Zinc anodes 
renewed: Hull cleaned and painted. 

Steel plates renewal completed. To be joined up inside dock next 
month. 

I 

I 
f 



c 
l~ 

IN DOCK 

DATE : 

ALONG SIDE 

VESSEL NAME 

BLV MALANCHA -·-FV MOITRl-T --FV LINA --· FV NI SU ..... 

RV ANUSANOHAN l ................. 

CHITTAGONG ORY DOCK LIMITTED 

VESSEL IN DOCK 

KPM BARGE 00. 16 ... ................................. . 
"3NTH September 1987 

KPM BARGE N0.19 MT CHANDRAOEEP MV BkNGLAR BAANI ............. -··········································· .................................... . 
FV NABI . 

···-········································ FT IMAM NO. 2 .............................................. ~·············· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2 4 6 8 10 12 14 16 18 20 22 24 ~6 28 30 

K.P.M. BARGE 00. 19 ......................................................................................... 
KPM BARGE NO. 16 ......................................... 

TYPE SIZE GRT OIEMENSION ! CLASS MAIN JOBS 

KPM BARGE 00 .19 Flat­
top 
Barge 

39.64m X 9.15RI 
x l.72m 

Cut into 8 sections and 11 fted out onto dockside for bottom and 
side shell plates renewal. 

RV ANUSANDHANI 

FT IMAM t«l. 2 

. 

Re-
s ea rd 
Vessel 

Fish­
ing 

Trawler 

226.16 I 32 .4m x 7 .Sm 
3.lm 

184 .94 I 23 .lm x 6 .Sm 
x 3.99m 

mac Redocked for boxing up contri>llable pitch propeller and stern tube 
seals. Hull cleaned and painted. 

Emergency docking. 3 damagr;d propeller blades, guide blocks, 
seals, pilot tube collar nut on CPP renewed. Tailshaft bronze 
liner renewed. Stern tube rewooded • 

FV NABI Fish­
ing 

Trawler 

227 I 34.28m x 6.3m 
2.85m 

Emergency dock 1 ng. Seized rudder and stock remeoved. Rudder 
stock checked and clearances adjusted on bush. Rudder boxed up 
and tested •. 

cont ••• 



VESSEL MME 

MT QWMEEP 

KPM IAll6E ID. 16 

-8At&.MtMMI 

'° "' 

TYPE 

011 
T1nker 

Fllt­
T op 
Barge 

SIZE GRT 

600 

DIEMENSION 

C911 x 9111 
x 4.S. 

39.&4111 x 9.lS, 
x 1.721'11 

Genera, 9345.Sl 11~.9911 x 
Cargo 20.4211 x 10.&n 

CLASS 

LR 

- 2 -

MONTH : September 1987 

MAIN JOBS 

Rudder and stock rwnoved. Rudder stock steady bear1 ng and bottom 
pintle bush renewed. Ta11shaft removed for survey. Liners 
renewed. Stern tube rewooded. 7 sea valves and 4 storm valves 
overhauled. 3 pipes renewed. Hull cleaned and painted. 

All 8 sections Jo1ned up 1ns1de dock. Total 26 tons of steel 
plates renewed. 

Tai lshaft draw for survey. Stern tube seals renewed. Rudder 
bush'IS rewooded, Rudder stock steady bearing renewed. 24 sea 
valves overhauled. M1nor stnl works carried out 1n forepeak tank 
and rudder. Hul 1 cleaned and painted. 



.0 
0-

IN DOCI 

DATE : 

ALOI& SIDE 

.VESSO. .. 

"'-· 

IW IMSLM IAANI 

atln- DRY - LlllllnlD ·--·-
MT !ft!!1M SHO!RMH 

K>NTH : October 1987 

C~lf ftCT 

' .t • z ~ ' ' .t • c A ' 'ti ' c i 'I 'J · • ai ' ah • ii»i • ai • »Ji • 86 • 'I I • 

_____ Keft,_ BHGE_fll_._ll 

TYPE SIZE GRT OIEllERSlllll ~S 

Tate 8673 13811 x 22.9- LR 

x 9.65'1 

MAIN JOBS 

New tanker docked for final inspection and del her. One blade of 

r.rt side controllable pitch propeller replaced due to 011 ...... 
FV JOUTit .JATM Ftsh-1 192.7?. I n.as .... 1.2 Docked for hull cleaning and painting. Tailshaft and ntdder 

1ng 
Trawle 

ftsll-1 
tng 

FV MITA 

Trwle 

Fish- I 
tng 

FVME£111Ml 

Trawle 

x 3.4• 

lH.12 I 31.•S.. 1.2 
I( 3 ••• 

199,24 1 lli.211 • 1.2. 
2.611 

cl11rances recorded. 

Ta1lsh1ft drawn for survey. knort nozzle renewed. Zinc anodes 
rtntwtd. Hull cleaned and painted. 

Rudder 1nd ta11shaft re1110v1d. Rudder stock steady bearing 
renewed. Stern bush rewooded • Cont ro 11ab1 e p1 tch prope 11 er 
overhaul·ed and blades renewed. 19 sea valves overhauled. Hull 
cleaned and painted. 

cont ••• 

• 



VESSEL -

FY MESllM 2 

KPM IMG£ ... 19 

'° ..... 

TYPE SIZE GRT 

Fish- I bl .23 
1ng 

Trtwler 

Flat­
Tap 
Barge 

DIEttENSUJN 

36 .411 JC 7 .25n 
JC 2 .5611 

39.1411 1( 9.lS. 
JC 1.72'11 

CLASS 

- 2 -

MONTH : October 198t 

MAIN JOBS 

Rudder and ta11shaft removed. Rudder stock steady bearing renewed. 
Stern bush rewooded. 29 sea valves overhauled. Zinc anodes 
renewed. Hull cleaned and painted. 

As at !'i.10.87 401 corroded plates cropped, 201 new plated fitted 
·~ 101 new plates welded. 



LECTURE NOTES 

fl/- 99 -
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.....----------...-------- - - - ---

EllillE I llUtlllE ~lPIEIT 

MAIN ENGINE REPAIR 

Before starting work. get engineer to shut down the systea. Drain off 
cooling _water. lubrication oil. isolate fuel oil systea and shut air 
starting .aster valve. Get instruction 111111al frm engtneer in order 
to know the exact clearances. wight of each CClllJOnent and sped al 
tools for the jobs. Arrange compressed air for pneu:11tic eqvl.,.ent and 
lights for working inside engine. Arrange necessary tools and 
equi.,..ent e.g. hydraulic PUIP. jacks, i111pact wrench. lifting gears 
etc. 

(A) Cylirtder Covers 

1. RePIOve all attached pipes. 

2. Slacken and remve al 1 cover nuts by jacks or i..,act wrench. 
Send cy1i nder cover to shop for overhauling. 

3. Remve al 1 attached valves and overhaul i.e. exhaust valve. 
relief valve, fuel injectors, air starting valve and test 
clock. 

4. Resnove cylinder cover cooling space inspection covers. 
che11ical clean cooling space and renew inspection covers zinc 
anodes. 

s. De-carbonise cylinder o.wer. polish and dye check for crack. 

6. Hydro-test cylinder cover for leak. 

7. Grind and lap all valve and cylinder landing surfaces with 
grinding jig. 

- 100 -



(B) Piston 

When engine coo 1 down. crankcase door shou 1 d be opened and 
ventilated before entering engine crankcase. Arrange plants for 
working in engine crankcase. 

1. Turn piston to bottoll dead centre. Slacken nut by ~draulic 
jact (special tool). 

2. Re.ove stuffing box housing bolts and fix cluip to prevent 
fr<1111 dropping. 

3. Re.ove piston rod nut and turn piston to top dead centre. Fix 
lifting gear and lift out· piston to slDp for overllaulf ng. 

4. Dismantle piston and cleaned. 

5. Re1110ve piston rings and check ring grooves sizes with feeler 
gauge. 

6. Cheak piston crown war down with special gauge. Polish and 
dye check. 

7. Check piston skirt wear down renew wear ring if necessary. 

8. Check pistor. rod wear and ski• or chraae as necessary. 

9. Dis1111ntle stuffing box. clean and check clearances and fitting 
of rings to piston rod. Adjust ring gap as require. 

10. Assemble piston and air-test with testing gear, 

11. Check piston ring gap to cylinder liner to 1scertain they are 
within the allowable cl~arances before putting back into 
piston. 

~ i01 -



(C) Cross-Head Bearings 

1. Turn piston to bottOlll dead centre. 

2. Check clearances of bearings and guide shoes. 

3. Re11Cve lub oil pjpes. 

4. Slacken bearing nuts With jacks. 

5. Ja11 all bearing bolts. 

6. Re111Dve nuts and shift out top half bearings. 

7. Turn piston to to~ dead centre. 

8. Stop cross-head pin with stopper. 

9. Hook up chain blocks and support con-rod. 

10. !urn piston down slowly and adjust chain blocks accordingly 
until bottom half bearings are visible for inspection. 

11. If bearings need to re111etal. turn engine till crankpin is at 
bottOll dead centre. adjust con-rod until it is in a vertical 
position. 

12. Slack jat11 bolts and rlll'Ove bearing bolts and set pins. 

13. Shift out bottom half bearings. 
N.B. Bearings need to renetal in set. 

Do not renetal only one half. 

14. After re111etaling make sure ~11 lub oil holes are clear. 

- t02 -
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(D) Cylinder Liner 

1. C~ean and calibrate c.ylfnder bore to check extend of war. 

2. Dye check for crack. 

3. Grind off ridges. horn cylir.der bore if require. 

4. If cylinder liner need renewal. remve attached cooling pipes 
and oi 1 qui 1 ls. 

5. Hook up special lifting tools and jack loose cylinder liner. 

6. If cylinder liner does not cme loose. check for any 
obstruct ion. Do not force out by engine roe. crane. 

1. Cylinder liner can be repaired by hard chre11ing the bore to 
original size. 

8. Grind and lap cylinder landing surfaces. 

9. Wire brush and paint water cooling space with Apexior No. 3 
paint. 

10. Renew all 'O' rings. oil quills copper gaskets. 

11. Check al 1 lub oil holes for clear passage. 

12 •. Apply soft soap on rubber rings before p~ting back liner. 

13. Jack in cylinder liner by cylinder cover studs and special 
tools. 

14 Hydro test for leaks. 

• 103 -
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(E) Bottoal End Bearings 

1. Check bearing clearances. 

Z. Turn bearing to botto. dead centre. 

3. Slacten bearing r11ts with hydraulic jacks. 

4. J• bearing bolts with setpins. 

5. Hook up chain blocks am support bottOll half bearing. 

6. Remove bearing nuts and le>M!r bottOll half bearing to crankcase 

bott.. 

7. Turn cranltpin to port or starboard side. 
8. Shift out bottOlll half bearing. 

9. Turn cranltpin to about top dead centre anc: stop crass-head 
with stopper. 

10. Turn cranltpin doWll slowly am adjust con rod with chainbloclt 
until top half t-eari~g is visible for inspection. 

Note : Latest bottO!ll end bearings are normally shel 1 type. If 
excessive wear, renewal is recmmended and old bearir.gs 
send to maker for reconditioning. 

- 104 -



(F) Main Bearing 

1. Take crankshaft deflection and bearing clearances. 

2. Turn crankpin position to either port or starboard. 

3. Remve oil pipe, slacken bearing 111ts with jacks. 

4. Hoot up special tools and shift out bearing keep and top half 

bearings. 

5. Using speci_al tool!'. roll out bottoiw half. 
Note : . In SOiie engine it is required to jack up the crank­

shaft before the bottc. half bearings can be rolled 

out. 

6. If mre bearings are required to open out, it slDuld be done 
alternately and bottoll half bearing cla11P clown with wod by 

bearing studs. 

7. Counter check al 1 bearings clearances and crankshaft 
deflection after assellbling. 

8. Oil holes and pipes are to be cleaned before putting back. 

- 105 -



(G) Crankshaft Deflection 

1. Open crankcase door and ventilate. 

2. Clean crantweb. loot for •nufacturer position for deflection 
gauge centre punch •rt. Open all indicator cocks. 

3. Tum crankpin ·position to bottOll. 

4. Position deflect ion guage onto centre punch .ark ind adjust 
reading to zero. 

5. Tate crankshaft deflection of each mtit as indicated in the 
diagram and table. 

(+) 
READING 

CYCL. IJClT 

1 

z 
3 

.~ 

5 

• 

v 
READING 

81 

- 106 -

T 
CRANKPIN POSITION 

POSlTlOH Uf CRAHKPlH 
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(H) Bear"ing Bridge ~uge 

Bearing bridge gauge is used to check the bearing weanlown· without 
remving or partially remove the bearing in onler to sava ti•: 

1. Remove oil pipe and nipple of 111in bearing. 

2. Instal bearing bridge gauge and check reading with vernier or 
•icro-depth guage as shown in Fig. 1. 

3. The reference reading is sta.ped on the bridge gauge frame. 

4. If the reading is mre than the reference reading that mean 
the bearir,.J have wrr. out. 

5. Solle old engine it is requirf!d to remove the top half bearing 
before checking. 

6. The .-eading is check by feeler gauge between the main journtl 
top and bridge gauge reference surface as shown in Fig. 2. 

FIG. 1 
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FIG. 2 . 

READING 
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( I) TWO STROKE ENG I NE 

Two stroke engine consist of power stroke and cC11pression strolce. 

1. Power Stroke -
Piston 110ve down until it uncover the scavenge pot. fresh air 
rush in and pushes the exhaust gas out through the exhaust 
yalve or pc.t ""1ich is opened by now. 

2. Compression Stro;:!. 

Piston 1111Dve upward until it cover the scavenge pot. 
cmpression c~nce. Now the exhaust valve is closed. Fuel 
injection comnences before top dead centre. 

FOUR STROKE ENGINE 

1. Air Intake 

Piston nove downward inlet valve open. exhaust valve close, 
fresh air enter the cylinder. 

2. Compression 

Piston 1110ve upward, inlet and exhaust valves close. Fuel 
injection commences 27° before top dead centre. 

3. Power/Firing Stroke 

Piston P10ve downward. 

4. Exhaust 

Piston nove upward, inlet valve c~ose, exhaust valve open. 
Exhaust gas ; s pusherl out hy the piston and thP. fresh air 
(at 7 1/2 ° R.T.o.c. inlet valve· open). See valve til'ling 
diagram. 
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VALVE TIMilli DIAGRM 

Valve Timing 

Inlet valves opens 

Inlet valves closes 

Exhaust valve opens 

Exhaust valve closes 

Fuel injection c011111ences 

- 109 -

1 112 • a:r .o.c. 
27 1/2 • A.8.D.C. 

37 1/2 • B.B.D.C. 

7 1/2 • A.T.D.C. 

27 • B.T.D.C. 



(J) JRACllli FAULTS 

1. Difficultx St•rtV!I 

a) Fuel $JSt• not pri.e ttraugh to the nozzles. 

b) Starting air pressure teo low. 

c) Water in the fuel. 

d) Air intate filter chotm. 

e) Tilling wt. 

2. Poor (_9!pr!!S:i ... due to m of tJ!e _ftllll!i.IJI ~sn:-

a) Em•st Rhe seats i11 W Ulllttien. 

b) EKh•t vahe sptllllle sttcting. 

c) Sta,..t119 air valve sttcttng. 

d) Piston rings stuck or liners badly wrn. 

3. Engine running unsteadily or hunting 

a) Sticky fuel p111p control rats or linkage. 

b) Fuel injection PUlllP delivery valves sticky. 

c) Overload or governor fault. 

4. SllOky exhaust 

a) Check fuel Pf.llP ti•ing. 

b) Check maxillllllll firing pressure and exhaust taperature. 

c) Injectors may be sticking or sprayer holes ~olced or 
enlarged. 

d) Injector spring screwed down too tight. 

e) Overload or unsuitable fuel oil. 
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(K) PREPARE EICllE Flit STAITilli 

1. lub Oil Syst• 

Run lub oil ......,. •te sure lub oil rEKhes all parts bJ laoting 
at the sight glass 11111 into the cnnlt-case. a.ct lub ot 1 
pressure on pressure gHteS if tile dtfferece i• pressare before 
filt and after filter are 11e,- t• engtee -fKt•rer 
reecmi.i!ndation. clean up the filters. lllte sare gnen10r ts 
filled with oil. If turbocharger lult on s.rsta is seperate • 
.. te sure both end bearings oil lewel is sufficient. 

Rm cooling water pu11ps (fresh •ter aNI sea •ter). Cleek •­
pansion tant wter lewl. Check •ter n. tllr•tlt si91tt 9lass 
and drain cocts at cooler discharge end. Cllect •ter ,resswe 
on pressure gauges. Use •xiliary boiler ste• to heat expans­
ion tant water or bypass fr• generator cooling syst• to WIW 

up engine. 

3. Fuel Oil Syste. 

Pri• syste. by Nnning fuel oil pri•ing pump. Check the 
pressure !Jefore filter and after filter. If the difference is 
beyond the .anufacturer reca.111endation. filter to be cleaned. 
Check fuel rack and lingkages for free •ve.ent. Set fuel level 
to star:ing position. If engine is Nnning on heavy fuel oil. 
make sure ste111 reaches the fuel oil heater and booster PUllP 
working. ready for change over. 

4. Air Starting System 

Make sure starting air pressure is sufficient and coapressor 
switched 'on' for auto starting. 

S. Disengage turning gear and inspect all parts visually for obs­
truction. Check all alaMllS and tndtcators lights. Set governor 
to •noeuvering speed as a 111ini11U111. Open al 1 indicators cocks 
and blow through al 1 units with air. Close indicators cocks. 
engine ready for starting. 
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(l) SAFETY PRECAUTION DOUNG MUI EflilNE REPAIR 

1. When dismantling the engine. engage the turning gear. 

z. Cool of the engine before wrt ccm.ences. 

3. Do not apen the crankcase _ewer men the engine is hot. Allow 
at least 10 •irutes after ~ngine shutdom. 

4. Cut the npply of all higll pressure fluids such as starti111 
air. cooling water. fml oil and lub oil to the engine before _ 
any repair .n is attellptld. ~n all illlfcator cocts to 
drain the high pressure fluids. 

5. Disconnect all pipelines attached to the engine so t,.t they 
do not obstruct ..., .. 1 of CClllJOnents. 

6. Precautions .._en using "'draulfc jacks:­

- Secure all jacks; 

Ensure good hose connections; 

- Beware of spring-back of jacking lever. 

7. Tate special care to avoid hand injt1ries Wlfle posftfonfng 
the locating pf ns fn the lug holes in the cylinder cover. 
Hands could be sandwiched between the cylinder head and 
cylinder cover. 

8. Use a working platfor. when M>rlcing inside the crankcase to 
prevent slips and falls. Frequent cleaning fs necessary. 
Provide adequate lighting. 

9. Use expanders or pliers Wien replacing piston rings. Avoid 
using bare hands as the rings are Wider tension and could 
cause hand injury. 

10. Screw s1Jpport ing brackets onto the cross head guides 1n such 
a way that the weight of cross head is distributed evenly. 
As this work involves the turning of the gear, the con rod 
and cross head shOuld be adequately supported to prevent thelll 
swining of dropping onto workers. 
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(l) SAFETY PRECAUTION IUlllG MIN EICINE REPAIR (cont •• ) 

11. Beware of dangers posed during re-use.bly of cross head 
bearing without n!lllDva 1 of piston. Adopt the correct 
sequence of operation and securing the c~n rod to prevent 
the slings slipping out. A shift in the con rod could be 
hazardous to those wrting in the crankcase. 

12. Support lowr half of the crank pin bearing before taking 
out the bolts joining the tvo halves otherwise the lowr 
bearing Wl'Uld drop down once the bolts are removed. 
lover the crank pin bearing by the mjust.nt of the 
chain blocks. 
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CENTRIFUGAL PlJtPS-IMPELLER TYPE 

The impeller type of pw1ps are norully driven by motor. engine or ste. 
turbine. It can be ued to PUlllP any kind of liquid depending on the 
111terial of the p...,s. e.g. cast bronze impeller and casings for pUlllf)ing 
water and oil; st•inless steel components for pumping che11ical and 
edible oil. etc. 

In order to preftflt the liquid mader pressure in the volute fr• return­
ing to the suctien. the i11Peller clearances .. st be 111intained at its 
original clearance. This can be done by renewing the war rings. The 
shaft should be q,.ef11.lly ex•ined. especially the part at the stuffing­
box. If excessive war it should be renewcl as for 511111 shaft. build 
up by welding or resleeved as for bigger di.eter shaft. Bushes and 
bearings to be renewed if found to have excessive clearances. The 
quality of the packing and gasket as specified in the PilllPhlets should 
be used during renewal. 

A) Trouble Shooting 

1. Failure to Build up Pressure 

Make sure PlllP is prilWl!d. Air is expelled through vent cocks 
and all valves in the suction line are opened. Make sure that 
PUlllP runs at nonu 1 speed and there are no leaks. 

2. Bearing Hot 

Ensure the pump is properly aligned. and correct lubricant used. 
The pump should not be running over speed. 

3. Noisy 

Bearings worn or some part loose and rub against the casfogs. 

4. Vibration 

Make sure p1111p altgninent ts correct and foundation bolts 
secured. If still vibrates, •aybe i~peller ts out of balance, 
bearing worn or shaft bent. 

S. PU!!!f? Cannot Turn 

Either packing ts too tight or t•peller fitted tight to the 

casings. 
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(8) Rotary Displace11ent Pullps-Gear Type 

These PlllPS are norma 1 lJ drive" by motor anl use to .,...., en • It 
is a positive ~isplace11ent pumps. self-pri•ing and cap~le of 
producing a high vacUllll. 

The pw1p is basically ca.prised of gear-Wt!els having a special 
fora of tooth profile to .-,ni•ise nois~ and oil trapping betwen 
the teeth. The pw1ps are suit~le for running at relatively high 
speeds and are noraa lly confined to handling oil. because the 
lubricating qualities of the oil reduce '*!Ir of the 11>ving PArtS. 
When wear take place. the .,.rts lite bearings and gear-nels are 
noraal lJ l"l!flfted. If war is on the shaft. it an be repaired by 
wlding. 11etal spray or resleeved. 
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AIR COMPRESSOR 

Ccmpressors onboard ship are used for engine starting, operating 
pneumatic tools. •act.iner-y. aut~tic control ancl cleaning. They are 
nonully 110tor or engine driven and •1 -be in one, two or ttree stages 
as of piston type. For general use, the pressure varies fr• 7 to 10 
lcg/Cll2 but for diesel starting. pressures of 25 to 451tg/Cll2 are c~n 
or even higher. 

The cycle of o;>eration of an air compressor of the piston and cylinder 
form is briefly as follotG:-

A) CO!llJ!ression Stroke 

The piston c<11presses the air until t;he pressure rises to the dis­
charge pressure. that open the discharge valve and the re.ainder 
stroke will be the delivery of the ca.pressed air ttrough the dis­
charge valve. 

8) Suction Stroke 

The piston mve down al lowing first the air cushion in the cylinder. 
At the end of the stroke, the suet ion va 1 ve closes and the piston 
is ready for another COllpression stroke. 

When air is c011pressed. writ is done, and changed frm echantcal energy 
into heat energy ,.esulting in a quiet rise ir1 the tellperature of the 
Canpressed air. The heat. if not re.aved, 11eans a greater volu.e of air 
for a given pressure which is Jneconaaical. The heat also increases the 
danger of an explosion if oil vapour or coabustible dust is present. 
Consequently water jac..kets are often huilt around the air cylinders to 
absorb partially the heat of cmpression. Except on sml ler c011pressors 
it is water cooled by intercoolers. 

Before starting air caapressor, ensure the air line valve is open so 
that pressure will not be built up in the canpressor cylinder. Open the 
valve of the cooling water jackets. Check lubrication, then start 
compressor. When it has attained iuxi~u~ speed, close air blow cocks. 
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OVERHAUL lfli VALVES, STRAINERS, STUFFUli BOXES 

A) Globe Valves 

Marie cover to body. Scr~-w the spindle up a few turns to open the 
v.;:lve, so as to drain the liquid in the system and prevents 
unnecessary load on the valve cover ruts. loosen n .--.ve the 
nuts of the ~ahe cover and lift the cover off the body. Remove 
the handmeel frm the valve stem or spindle. loou:i the stuffing 
box gland, turn the spindle out of the valve cover and the pactings 
in the stuffing box. loosen valve disc locking rut and disconnect 
the valve disc frm the spindle. Clean Yllve body, valve seat, 
disc., spindle and cover. Grind the disc onto tile valve seat m1tn 
the seat is fully in contact with the disc. If the disc is deeply 
grooved, send for •chining. After •chining lap the disc to the 
seat and chect the disc for contact again. Valve is ready survey. 

Inspect the cover, studs., bolts and ruts, llalte easy and r:eady for 
use, renew them if necessary. Supply and cut new gland packing. 
Make new rubber cover joints. Make use of the divider and scissors 
to cut the joints. Not to knock the joints over the cover. Cut 
the inside dia.ter slightly bigger than the spigot, this will 
prevent ~istate in _asselllbling and eventually l_eating. 

Fix back valve disc to spindle with a new loclt washer, screw 
spindle back to the cover and replace the handweel. Replace ccwer 
with a new joint. Check that it rest evenly on the cover, screw 
the spindle up a few turns to 111ke certain that the disc is lifted 
off the seat before the cover is tighten dOMn. Repack gland 'fith 
new packing. 

B) Gate Valve 

T"ae procedure of overhauling is the sa111e, except that insteau of 
grinding the disc onto the valve seat, tt h done by blue fitting 
using scraper. If the valve wedge drop helow the seat rings, renew 
the valve or seat rings depending on Witch ts 1111>re economical. 
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C) Safety Valve, Relief Valve and Pressure Reducing Valve 

The procedure of overhauling is the same as globe valve. after over­
hauling the valve is tested in the wrkshop. to adjust the required 
pressure and then again tested in-situ. Safety vaive and relief 
valve are spring loaded, pressure reducing valve is fitted with 
diaphragm and is controlled by spring tension or CC11Pressed air. 

D) Strainers 

Strainers are fitted . in the pipe 1i nes mere there is danger of 
foreign lliltter mich llily obstruct valves or piping or dl•ge 
machinery. 

Strainers should be cleaned freq11ently, at least once erery day or 
before starting .achinery. 

Double strainers are installed for change-over mile systm is stfl 1 
in use. The flow of water is diverted by positioning the sliding 
valve disc, operated by the screwed spindles and external handNheel. 
To overha11l strainers. •art cover to housing, loosen cover nuts and 
remove cover. Draw out strainer basket, clean and check all parts. 
If strainer basket is corroded renew by fabricating out of perforat­
ed plate. Al 1 parts should be painted with anti-corrosive paints. 
Cover joints should be renewed and vent cock overhauled. To check 
for leak after overhauling, open inlet valve. close outlet .alve of 
strainer, open vent cock until water rushes out, close vent coclc and 
check. If no leak the strainer is ready to _be put in use. 

Auto-klean strainer, the oil. etc, is passed through a series of 
fine slots in the wal 1 of a cylindrical cartridge. This cartridge 
ts for.cl by a pile of circular discs 1110unted on a central spindle 
and interleaved by thin washers. The di rt or suspended mtter is 
intercepted by the edges of the discs. To clean ttte. the handle on 
the top or end of the strainer is given one turn. Thi; revolves the 
discs Wi\ch are keyed to the spindle attacheci to the handle against 
a series of stationary cleaning blades, slightly thinner than the 
washers. The di rt settles and collects in a large S""'P, thus the 
strainP.r can be cleaned Wiilst in u~. To overhaul, re110ve cover 
with cartridge, clean strainer housing, clean cartridge with 
c•pressed air and turn handle several ti111es at various position, 
look for damages, renew rubber 'O' ring and box up. If cartridge is 
damaged renew them. 
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E) Stuffing-Boxes 

As the 1i fe of the shaft depend! to a very great stent on t,. 
qualitf and treatment of the pacti~.- it pays to •intain t,. 
stuffing-box in good onler alll re-pact vith new packing fr• time 
to time. especially mere there is grit in the wter. It is 
advantageous in al 1 cases to run the set with a ful 1 stufflng-bGR. 
as by this eans t,. intensity of press.re on the .. eking is 
reduced and conseq•ntly t,. frictional resistance alll war on the 
shaft at this point. 

In re-packing a stuffing-box. see that the packing is installed in 
such a •nner as to give W1ffor11 thickness al 1 around the shaft 
sleeves. An excess of packing on one side of the shaft will result 
in deflection of the shaft and frequet1tly in shaft breakage. In 
installing new packing. the stuffing-box should be packed loosely 
and the packing gland set up lightly. allowing a liberal leakage in 
the case of stuffing-boxes subject to pressure above ablosphere. 
Then, with the PlllP in operation. tighten the gland in steps so as 
to avoid excessive heating and possible scoring of shafts or shaft 
sleeves. 

A slight drip f s necessary from the gland in order to provide 
lubrication for the packing. Excessive pressure stould not be 
applied to the glands to prevent excessive leakage. If ft is found 
that leakage frOlll the gland is excessive, the correct procedure is 
to repack the stuffing-box at the earliest opportunity. 

F) Re-pacltinq of Stuffing-Boxes 

- Completely remove the old packing frClll the stuffing-box and 
clean the rod or shaft on W.ich the packing is to be fitted. 

- The packing rings, cut to the correct size, are split at one 
point with a scarf joint, and when fitted \Wer the shaft, the 
ends should he adjusted to form a perfect: ring .. 

- Each ring should enter the stuffing-box freely, be fnstal led 
separately and caulked home individua~y. using woden strips 
which are a good fit in the stuffing-box. 
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R!=p!cking of Stuffing-Boxes (cont •• ) 

- Tuip each ring into the stuffing-box. rotating the shaft slightly 
after each ring has been tamped back W'ltil the stuffing-box is 
entirely filled. 

- When the stuffing-box is full. apply the gland am cnpress the 
entire set W'ltil it feels solid. add an additonal ring if it is 
necessary. then release and re-set lightly. 

- Place the unit on load and adj-.st the gland if necessary. keeping 
the gland wl 1 set .up so that no PDve.ent of the packing is 
possible. It is advisible to sup the mit mile the packing 
adjustments are llide. 

- Care should be taken to see that any clearance on the neck bush. 
lantern ring or gland is not ~cessive. 

- Th£ dipping of each ,·ing in lubricating oil before installation 
~11 help the packing life. 
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ANCHOR VUl>LASS, DECK VltDIES A. .. D CAPSTAN 

Anchor windlass is norully driven by electric Mtor, hydraulic mtor or 
in older ship stea. driven. 

· The main purpose of a ship's windlass is to lift the anchor and for 
warping. It is a class requirement that the ship's windlass should be 
in good condition before going out to open sea. 

To prepare the windlass for suney the anchor chain should be l«M:red 
and lifted out of the gypsy, "'ile in dock. If alongside the "'art, it 
can be done by lashing up the anchor chain with the chain stopper in 
lock position then lift the anchor chain aside. Check gypsy snugs for 
cracks and ..ear down. If excessive war it should be built up by 
..elding, grind to the original profile and dye check for cracks. Pinion 
and gear Wleel should also be checked for war and cracks, if found it 
should be renewed. Brake bends should be r-moved for inspection, if 
excessive wear on the lini"'gs, it should be renewed. All br:ake bends 
pins to check for wear and grease hole clear. All beaMngs and bushes 
cle .. rances to be checked, if excessive to be renewed. After marking, 
with the consent af the Surveyor alternate bearings keep can be opened 
for survey. If bearing clearance is slightly excessive, it can be 
reduced by removing the shimes. Bearing· grease hole should be cleared 
and grease nipple renewed if da11aged. If bearing journal on shaft ~ar 
down, it can be ski..ed ar.d new bearing •chined to original clearances. 
Ch,tch jaws should be check for war. If excessive it should be built 
by welding and grind to shape in situ. For major repair it should be 
machined. Carry out visual inspection of other parts for corrosion and 
haaner test on foundation bolts for tightness. After overhauling al 1 
parts exposed to weather to be painted and al 1 lllOYi ng parts greased. 

Deck winches are used principally for bandling cargo, with warping as a 
subsidiary duty. Instead of a gypsy as in anchor windlass it is subs­
titute by a wire drum. Other parts are almost identical and they are 
driven by the same type of pri111e mover. Overhauling of deck winches are 
the same as anctt'lr windlass. load test should be carried out after 
overhauling. 

capsta~ is generally used for warping or pulling objects in a horizontal 
direction. It is normally driven by electric motor, hydraulic motor or 
in small ship by hand with ratchet pawls. 
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I 
CONTROLLABLE PITCH PROPELLER 

Advantages of the controllable pitch propeller are that it can be used 
in a uni-directional prime-m>ver. thus elfmfnates the necesity for an 
astern section in the turbine/engine with consequent increase fn 
overal 1 efficiency. It increasP.s the llilnoeuvrability of the vessel. 
the speed and direction ahead and astern can be controlled instantly 
fre111 the bridge. It is possible to alter the pitch of this type of 
propeller to suit the com~ .:ions. the change in pitch is affected by 
rotating the blades about its vertical axis, this mve.r.ent usually 
being carried out by hydraulic or 111echanical means. In the oolikely 
event of electrical of hydraulic failure, a spring noves the blades 
into ful 1 ahead pitch. Control lab le pitch propel le rs propellers are 
nonul ly used by tugs. trawlers. ice-breakers. ferries and other ships 
ti':at require the above advantages. 

To overhaul the controllable pitch propeller, first of all you 1111st 
have the instruction 11anual to start with, then check the spares and 
special tools. When the vessel is in dock, get engineer to start the 
hydraulic PllllP and operate the CPP. This will facilitate the fault 
flnding and thus expedite the repair. Most part of the CPP are 1111de 
of stainless steel or bronze. being resf stance to corrosion in sea 
water. The stoppers can be re1110ved by gouging or grinding away the 
we 1 ds. spec i a 1 ca re shou 1 d be taken to prevent da111agi ng the sea 1 i ng 
surf aces and threaded areas. Al 1 parts should be pr"J)erly cleaned., 
clearances checked, and dye check for cracks. Pay s·.ecial attention 
on the sealing surfaces. propeller blade roots. threaded holes and 
bolts for defect. If cle!rances exceed the recC11111ended value it 
should be renewed. If threaded parts is da111aged or parts crack, Silllle 

to be renewed. All seals and 'O' rings to be renewed. 

During assembling al 1 bolts to be tight~ned to recmmended torque. 
Special care should be taken when welding stoppers, after testing. 
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CHECKLIST FOR Wllll>RAllAL (F TAILSHAFT FOR SURVEY 

1. On arrival of vessel. propeller. tail shaft. stern bush drawings frm 
ship should be obtained. 

2. Check size of drawing stays frm the drawing for removing propeller. 

3. Check "1ether lign1111 Vitae or "1ite •tal bushes. If "1ite 1etal 
bush. ask Chief Engineer or Superintendent for any spare si11plex seal 
and chre11e liner. If there is no spares on board. ask Superintendent 
whether Yard to order or Olftler to order .. 

4. <l>tain si11plex seal poker gu-·ge and check last docking reading. 

5. Check fre11 drawing the teight of the propeller and type; whether tey 
type or keyless type or pilgri• nut type. 

6. Check frm drawing or go dotm personally to shaft ~rt•nt to 
check "1ether ft is S.IC.F. 11 loose or •ff cauplfngs on fnte.-ctiate 
shaft. If taflshaft to be withdrawn frm aft. al low sufficient space 
for withdrawal of taflst:aft before vessel fs docked. Prepare for 
re1110val of Rudder for access. 

7. Confina whether left hand or right hand screw. 

8. Cl>tain necessary tools frm the ship. (Specf al tools for teyless 
propeller or controllable pitch propeller). 

9. Meeting with the Engineer. Foraun and Supervisor to prepare drawing 
stays. hydraulic jacks, hydraulic Pr"llPS 11 service bolts, staging. hand 
chain blocks. propeller lifting. wire slings. eye-plates etc. 

10. Ensure shaft CC11part11ent is gas free for hot wrk ff requf red. 

11. Arrange for burner and welder for cutting rope guard. heating 
coupling bolts. welding eye plates and weld '"'ts on coupling bolts ff 
requf red. 

l?.. Info"" ship engineer to engage the turning gear and switch on power 
to turn the engine for re110ving coupling bolts. 

13. Info,,.. Chief Engineer to drain out the oil fra11 stern tube. 

14. Prepare 1111gna flux unit and inform wireman to connect wire and switch 
on power for surveying of tailshaft. Test 1111gna flux 1111chfne before 
surveyor arrives. 
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WOtlC PROCEOlltE FOR ROOYAL CF RUDDER 

A. Preparati!!!_ 

B. 

c. 

1. Find out the -.eight of the rudder fr• drawings supplied by 
CNners. 

Tool and Eguipeent 

1. Hydraulic lifting jacks. 

2. Purchase blocks ( 40T. 60T. BOT. or 120T). 

3. Eye plates. 

4. Chain blocks and sling wires. 

5. Stopper plates. 

6. Wooden blocks for resting rudder. 

Procedure 

1. Support rudder by placing lifting jacks and blocks under it. 

2. Weld eye plates on both side of rudder. 

3. Rig up purchase blocks with its accessories on both sides at 
position between the tw eye plates. 

4. Pass wire rope frma the purchase blocks ttrough the snatch 
blocks and connect at winch. 

5. Use shackles and sling wires to connect purchase blocks to 
eye plates. 

6. Weld another set of eye plates. 

7. Have two chatn hlocks on the eye plates for holding rudder in 
a stable position when the 2 service bolts (temporary bolts) 
at rudder stork are rMOved. 

R. Tension up the chain blocks. 
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Procedure (cont •• ) 

9. Weld two stopper plates on each side of rudder. 

10. Remove top and bottcm pintles frc. rudder. 

11. Relilove two stoct pal• bolts. one frcm each side of rudder and 
replace thell with tw service bolts. 

12. Remove al 1 other reuining stoct pal• bolts. 

13. Control winches at both side of the clock ... tn wight of rudder 
is taken hy purchase blocks. 

14. Rellove the 4 st.opper plates. 

15. Remove the service bolts. 

. 
16. Lift up rudder stock ... tn it is cleared frcm rudder pal•. 

17. Remove jacks at bottm of the rudder • 

18. Release slowly· chain blocks on both side of rudder. 

19. RelllOve chain hooks frm eye plates on rudder. 

20. Control winches for purchase blocks ... tn weight of rudder ts 
taken fully by one side of purchase blocks. 

21. Disconnect sling wire frc. the other side of purchase blocts. 

22. Transfer load frm purchase blocks to dockside crane so that it 
can be transported to its destination. 

23. Using another crane. rest rudder horizontally on blocks. 
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D) Safety Precaution 

I. The jacks used •st be ible to hold the wight of the rudder. 

Z. Position the jacks at the fr111e and also in a suitable position 
so thit it can support the tiieight of the rudder. 

3. Protecting plates betwen the rudder and jacks ... st be put. 

4. Ensure that rudder _is gas-free before ~1 ding eye plates. 

5. Use correct size eye plates. 

6. Ensure that location of eye plates are slightly at top half of 
rudder and at equl dist1nce from the centre line of the 
rudder. 

1. Eye plates are to be located on fr111es and dye-chec~ed upon 
completion of wldf ng. 

8. Use correct capacity purchase blocks and lifting equi.-ent. 
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IMPORTANCE CF CRANE GREASING PROGRllltE 

Proper greasing is the essence of any good crane •intenance systm. 
If thoroughly analysed. the uuses of mst of the cranes brealt-clom 
will be traced to failure of gre1sing progr-.e. 

Proper greasing •ans:-

A) Use of the Right Lubricant. 

B) Application of the lubricant at the Right Ti•. 

C) Use of the Right Quantity of Lubricant Each Ti•. 
D) Proper Care of Lubricants to Prevent their Cont•imtions. 

A) Use of the Right Lubricant 

Such occurances are not unc.-,n. tllere wong lubricants are 
advertently or inadvertently applied and they happen because of 
the following reasons: 

1. Mixing grease and heavy grease oil with kerosene to •te it 
dilute. This will leads to seizure of shaft and bearings. 

2. Use of wrong lubricant because of llix-up.- One of the 
possibilities is failure to identify the ~ight lubricants frm 
amng 1111ny kept in the stores. 

B) Application of lubricant at the Right Ti•s 

Failures of cranes also happen because of not applying the 
lubricant with the desired frequency. 
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CJ Use of the Right Quantity of lubricant Each Time 

Excessi we use of oi 1 can be as dangerous as its shortage. In some 
mdern cranes, for exuiple, clutches are provided at a certain 
height in the gear boxes and level of the oil is poured in.to the 
sight glases. If excessive oil is poured in such cases then these 
c 1 utches are submerged in oil • The 'dry-type• of clutches wi 11 s 1i p 
causing excessive da•ge to the clutch disc and the 'wt-type' 
clutches will chum oil causing fmring and consequent heating of 
on. Quantity of lubricant per occasion should be dete .. ined on the 
basis of experience and 11easure.ent. 

D) Proper Care of lubricant to Prevent their Conta111ination 

Contmination of lubricants by dirt, water, dust alll by other 
lubricants is an i111pOrtant feature of controlled crane greasing. 
For this purpose it is necessary to: 

1. store lubricants in clean and dry surroundings 

2. uintain a cover on the storage tank or dl"UJll 

3. use, to the extelll if possible, one dispensing equipment for 
each type of lubricant. In case, tllere the same dispensing 
equipment is used for different types of lubricant, it is to 
clean ~he equipment thoroughly before f11 ling it with a 
different lubricant. 

OBJECTIVE CF CRANE GREASlfli 

1. To keep cranes running smothly i.e. prevent cranes breakdown and 
e.ergency shut down for repair. 

2. To prevent corrosion on crane's parts. 

3. To reduce war and tear on crane eleinents that 1111st be lubricated 
such as wire ropes, bearings, gears, bushes etc. When the crane 
ele11ents wear too 11111ch, a crane can no longer do it's Job and 111&1st 
be repaired. Replace111ent of parts - labour and lliterials - can he 
costly but thts cost can be •inor ce11pared to the cost of lost 
production. If a crane has to be t...,boltsed because of lack of 
greasing. ftot only ts productton lost frClll the crane itself, but 
lack of this crane 1111y cause other equipment or even the -'tole 
operation departinent - •achtnes and anployees to be idle. 
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IE.Biiia 

CARBON ARC-AIR OOUGllli 

It is a met.1 remonl process. electric energy fol'llS an uc between a 
carbon electrode and the base metal. A stre• of ca.pressed air frm 
the torch head then blo..s away •lten metal H it melts under the arc. 

A) Advant!C)!S 

1. Saves time and costs 

2. Reducing dCMltime and repair costs. 

3. It gives clean and bright surface after gouging. 

4. LCM!r heat input than oxygen cutting. 

5. Less effect "" the char1eteristics of the base metal or- alloy. 

B) Material Require 

1. A gouging torch 

2. carbon electrode 

3. A source of campressed air 

4. Electric potft!r supply 

C) Functions 

1. Electric powr and air are supplied to the torch through an air 
cooled powr cable. 

2. Electrode 

3. Collpressed Air 

Arc gouging electrode are a special 
for11ulation. of carbon and graphite for 
111etal remval and carbon arc wlding 
applications. Carbon provide better heat 
and arc energy for 111elting. 

Centralise or portable cC1111pressor air is 
satisfactory for arc gouging. Air 
pressure between 60 psi to 100 psi are 
no,,...1 ly used to blow away 1110lten 111etal. 
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Functions (cont •• ) 

4. Electrical PC*er : Constant current wlding pcn1er sources ue 
c~nly used for the arc gouging process. 
An open circuit wo ltage of •t least 60V is 
required. 

The current (Amps) are dependent on the thickness of the b1Se metal. 
size of gouging rod. size and length of the supply ables. The range 
of current are 300 Amps to 1500 Amps. The current fora an arc or heat 
to 11elt the base metal to a 1110lten pool. 

D) Operation 

1. Switch on the wlding •chine. grip the carbon rod (electrode) 
so that a .xi ... of 6 inches extend fr• the gouging holder's 
hand. 

2. Turn on the button at the holder for air stre•. 

3. Hold the electrode at angle of Jo• to 40• to plate surface and 
slop llWY fr• the direction of travel with the air blast 
behind the electrode. The air stre• wil 1 sweep tlrough the 
arc between the wort and electrode end. then raove al 1 •lten 
11etal. 

4. Strike arc by lightly touching electrode to wort. To lllOYe 
forward reason is to blow •lten _11etal away fro. the arc. (Do 
not draw electrode back once arc is estahlt shed). 

5. Progress in the direction of cut to •intain a short arc 
length and at a rate equivalent to •tal raoval. The 
steadiness of progression controls the SlllOothness of the 
resulting groove. 
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SUBMERGED ARC AUTOMATIC WELDING 

Subllerged arc wlding is a process that a blanket of fusible .. terials 
cal led flux is used for shielding the arc anl the •lten •tal. 

The arc is struck between the wrtpiece alll a a.re wire electrode of 
which is subllerged in the flux. The arc is not Yisible alll is run 
without the flash. spatter anl sparks as different frcm the open arc 
process. 

The natural of flux will only mit little smte or risible flame. 

The •terial of the flux c•ination with electrode wire are to be 
used equivalent to the tensil strength anl che11tcal ccmposition of the 
base •tal. 

The range of the wlding .,er-es dete,.ines the rate of the electrode 
i:.elted. the depth of penetration anl the size of the wlds. 

The voltages influence the shape of the wld cross-section and 
appearance of the wld. 

The travel speed of the feeder unit is used priurily control the bead 
size alll the depth of fusion tllich corresponding to the wlding 
current. 

The di stance between the point enl of electrode contact and the 
electrode nozzle tip is cal led •stick out• is to dete1111tne the .aunt 
of heat input and •lting rate- to the depth of penetration. 

The preparation of plates are to be free frda scale. rust and oil. 
Joint surface to be clean and grind before wldtng. 

Bevel edges and root is not required for plate thickness less than 
is,.. as the high current and deep penetration of the subarc process. 
of tifhich will produce fusion wlds "1en welding on both sides. 
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TIG WELOlr«i 

TIG is an arc wlding process tiherein c01lescence is produced by heat­
ing with an arc between a tungsten electrode aNI the wrt. 

Essentially. the nonconsumab le tungsten electrode is a 'torch• as a 
heating device. lnler the protective gas shield. metals to be joined 
111y be heated above their melting point so that •terial frm one Plrt 
c01lesces with material frm the other ptrt. Upon solidification of 
the mlten area. W1ification occurs. Welding 1n this •nner requires 
no filler metal. 

If the wrt is too heavy for the mre fusing of ibutting edges. such as 
butt joint or fillets. are required. filler metal •st Le adclecl. This 
is _suppli~ by a filler rod. 111nually feed into the puddle. Both the 
tip of the electrode and the filler rod are kept Wider the protective 
gas shield as welding progresses. 

Usually the arc is started by a high-frequency. high voltage device 
that causes a sptrt to j..., fr• the electrode to the wrt aNI initiate 
the wlding current. ~ce the arc is started. the electrode is mved 
in S11all circles to develop a pool of mlten metal. The filler rod. 
held at an angle to the surface of the wrt. is advanced into the teld 
puddle. When adequate filler Et!l has been added to the pool. the rod 
with drawn and the torch mved fomnl. The eye le is then repeated. 

Shielding gases for the telding are either argon, heliu•, or a ll'ixture 
of the two, are cmmnly e111ployecl. Argon provides the advantage of 
easier arc starting, S111Dother arc action. superior resistance to draft. 
argon costless than heliu• and requires a lower arc voltage for 
CCJllParable currents and arc length. 

In the nonul wlding of thin •terial. argon is recC111111ended because 
its lower arc voltage characteristic reduces the tendency for burn­
through. Helium's higher arc voltage characteristic is desirable for 
thick material or inetal with high heat conductivity. 

The rate of telding and the quality of the telds are sign.ificantly 
affected by gas purity. 
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TIG WELDIM; (cont •• ) 

·0ne i11portant char~teristic of gas tungsten-arc wlding is the ability 
to wld thin sheets or the first pass in the bottc. of a groove with 
c0111plete penetration and a unifol'll. contiruous bead on the underside. 
E.g. the first bead in the root of a ci rcU11ferental pipe joint can be 
fully penetrated. and a contiruous small bead is hid on the inside of 
the pipe. This 111ethocl has considerable advantage over using a hact-up 
ring. 

["tectrode used for TIG wlding are of tlree types. pure tungsten. 21 
thoriated tungsten and 1/2 Zirconiu•-turigsten. Pure and Zirconiu• 
tungsten are mstly used for wlding al...-irui• and non-ferrous 
uteri al. Thoriated tungsten are used for steel or ferrous •terhl 
sud• as stainless steel. Filler 111aterials used are to be equivalent to 
the chellical CCJIPOSition and mechanical properties requi re11ents of the 
base or parent 111etal. 
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FIRE I SAFETY 

OIL TANKfR - FIRE AND EXPLOSION HAZARDS 

A) Introduction 

In the course of shiprepair wrk especially on an oil toNter. fire 
and explosion hazards are the IDSt dangerous hazards found in Ship­
yards. ~ce initiated, fire and explosion, particularly the latter are 
virtually out of control. Because of this, it is crucial that fire and 
explosion hazards be eli•inated altogether. In order to appreci_ate the 
dangers associated with n-ble liquids, it is necessary to know · 
s011ething about their characteristics. 

B) Characteristics 

Viscosity 

Volatility 

Flash-point 

Flal'llllbility 

Most na-ble liquids are of low visc~ity so that 
they can flow easily, enabling a saall .-unt to 
cover a large area of ground. especially "1ere there 
is a dOM1Ward slope or a drop in level. 

Volatility is used for classifying petroleu111 and it 
dete""ines the a1110unt of vapour tilhich could l>e 
fol"llled. The mre volatile the liquid, the mre 
hazardous it could be. Petroleu• with flash-point 
below 60°C are classified as volatile. 

Flash point is the lowst tl!ll!Pt!rature at "1ich there 
; s sufficien! vapourisation of the substance to 
produce a vapour tilhich wil 1 flash lllDIM!ntarily titen a 
flame is applied. 

The fla.able (explosive) range of a substance is 
that between the nrinin1U111 and •xi11um concentration of 
hydro-carbon vapour in air "1 ich fo ""s a flammable 
(explosive) 111ixt11re. The risk of ignition depends on 
the lower explosive li111it (LEL) of fla111111ability of the 
vapour, Witch is the lowest concentration in air Wlich 
wi 11 burn with a flame Wien ignited, and is conmnly 
expressed as a percentage by voluine in air. There is 
not only a lower explosi~e 11•it (LEL) of flammability 
but an upper explosive lt•it (U£L) as well. If a 
mixture is too lean, below the LEL, or too rich, above 
the UEL, it will not support ccnbustton. 
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LEL lEL 

Li•its of Petrol l.• 7.6 

Fl ... bility Acetylene 2.5 8!>.0 

Propane 2.2 9.5 
Methane 5.3 13.9 

The LEL of petrole• liquids could vary betwen 11 vapour to 99' air and 
UEL could be as high as lOI vapour to 90I air by volume. ·Some petroleUR 
could produce vapour concentrations within the explosive range and SOiie 

above the UEL. Only non-volatile petroleU11s. vapour concentrations at 
alllbi ent temperature are be 1 ow the LEL and are too lean to support 
cOllbustion. However it should not be presu.ed to be safe. Burning 
could occur tillen the oil teiiperature is raised to its flash-point. 
Si•ilarily, petrole• products cannot be presUMCI to be pure substance 
of one type of hydro-carbon. Crude oi 1 and petroleum are mixtures of a 
large variety of hydro-carbons. 

Petrolelll!I vapours pose certain dangers owing to the 
vast range of densities. E.g. Methane gas. the 
lightest hydro-carbon. found in crude oils. being lllUCh 
~ ighter than air could form a layer beneath the roof 
of cmpart11ents and could explode if ignited. On the 
other hand. LP Gas (Mixture of propane and butane) are 
about 2 times the weight of air tends to settle at the 
bott011 of the tanks. 

C) Possible Sources of Fla1111able Liq•~. 

The 111>st c011110n place tillere flilllllilble liquids or petroleu• sludge is 
found are cargo tanks. bunker tanks and service tanks. pwap roa1s. 
engine roan. and cargo lines. 

Carg\J 
Tanks 

Sludge and oi 1 residue tend to accumulate on the 
longitudinal members of frames, tie beams and the 
bottom of cargo tanks. 
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P~ss,!!>le Sources of Fla11111able liquids (cont •• ) 

Bunker/ 
Service 
Tanks 

Pump Room 

Engine Room 

Cargo Lines 

: Bunker oi 1 or heavy fuel oil are nol'Wlill ly stored in the 
bunker tanks for vessel consU111ption. H<M!ver some 
service tanks or day tanks contain high speed diesel oil 
or diesel fuel for use in the auxillary engines. 

Leaks frm pumps. valves. pipes, etc., muld result in 
fla..able li~uids displaced at the bottoll bilges. 

Engine rOOD and its bilges are places Wiere fuel oil. 
lubrication oil and cleaning solvents tend to accumulate. 
There are also several double bottotn tanks in the engine 
room for fla1111Bble liquids. 

All cargo lines (pipelines) onboanl the vessel are 
possible sources of petroleU11. 

D) Sources of Ignition 

There are several common ignition sources by wt-ich flaaaable vapours 
of concentrations within their flallllllilbility range can be ignited. 
The first and most obvious ones are fla111e. heat and sparks frOll 
burning and welding processes. Smoking and the indiscriminate 
throwing of cigarette butts; sparking of a faulty switch or over­
loaded circuit; use of non-explosi.ve proof electrical equipment; 
static electricity; auto-ignition; etc., are all possible sources of 
ignit1on. 

E) Detection of C0111bust1ble Gases and Vapours 

A convenient 111eans of detecting acetylene gas is by the sense of 
smell as acetylene gas smell of garlic. However there are 2 
dhadvantages in this means of detection. Firstly. the ability of 
the nose to sense an odour is of short duration and could result in 
the false interpretat1on that the gas Wlich was initially detected 
was no 1110re in the at1110sphere when our sense of smel 1 become less 
sensithe and eventually immune. The second draw-back which is very 
critical, is that certain gases (oxygen, carbon-monoxide, hydrogen, 
etc.) will not have an odour. A more scientific approach in gas 
detection would be the use of 111eters, e.g. H.S.A. Explosivemeter, 
Riken Oxygen/Hydrocarbon combination gas meter, and glass-tube gas 
detector for special gases, etc. 
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F) Prevention 

wort System : By introducing a standard writ procedure. fire alll 
explosion hazards could be prevented. The Perait­
to-Wort system is an effective 11ethod in controlling 
hot writ on board vessel. A daily gas free inspect­
ion pe ograme and the constant up-dating of the 
Pe ... it-to- Work chart is a necessity to effect the 
system. The introduction of •1tot · Work Pe ... it 
Application• system wil 1 rovide the •in line of 
defence in the prevention of fire and explosion. 

Fire Watch : A fire watchman faailiar in ·the use of fire 
extinguishers is the first line of defence in 
containing and extinguishing a fire. The watchman 
could be an assistant wlder or a 111e11eber of the 
work group. 

G) Other Preventive Measures 

1. Establish a work co-ordination system between Dockyard personnel 
and Ship's crews to ensure incanpitable works are not carried 
out at the ti111e/location. 

2. Hot work tools and electrical equilJlll!nt should be checked 
regularly to elhate a possibility of faulty equip11ent being 
used in hazardous at.>sphere. 

3. Adequatr: forced ventilation 111Ust be prw~ded and Nintatned 
throughout for work conducted in confined spaces. 

4. Cl>serve al 1 safety rules and regulations pertatntng to hot...,rk. 
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PERMIT-TO-\YORK CHART FOR TANKERS 
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VIRE ROPES - GENERAL MAINTENANCE, INSPECTION & SAFE USES 

A) Introduction 

There are many different types of wire ropes, each having its own 
particular characteristics alld constructions. Ensure thit the 
correct one is used for the purpose and load for tllich it is 
designed. 

B) Maintenance 

Correct lubrication of wire ropes is necessary to ensure long life 
and good se"ices. The wires in a rope bear against each other with 
considerable pressure Wien the rope is under tension or is bent over 
a pulley or drwa. Therefore it is practical to .. intain regularly 
a fil• of l~bricant to reduce the internal friCt ion of "!re ropes 
for .cranes. winches and other lifting appliances/equipment. 

Wire ropes 1111st he stores if possible under cover and in place with 
.,derate te.perature .ind adequate ventilation so as to prevent 
deterioration. It is .a good practice to keep wire ropes off the 
ground by placing them on raised wooden platfor111. 

When wi. re ropes are pa id out f rca a reel or a coi 1 • ensure that the 
surface is dry and clean. and they are laid in straight lin~ and 
without slack in order to prevent kinking and disturbance of the 
lay. 

C) Inspection 

Check wire ropes for:-

Broken Wire 
Strands 

A wire rope beccaes unservicab le "'1en s,; or 1110re 
broken wire are shown in any length of 10 dia. 
Example: 12.7mm Cl/2•) dia. 6 x 19 rope 
No. of wires • 6 x 19 

• 114 
Length of 10 diameters • 10 x 12.7mm Cl/2") 

• 1271111 cs•) 
Replace any rope which has fi or more wires 
broken along any length of 127mm cs•). 
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Inspection (cont •• ) 

Decrease in Dia.eter : Measure the diameter of a suspected wire nipe 

and ensure that the ffcrease in di 111eter is not 
•re than 71. Ex~le: 

For lDllile not less than 9.4111111 
20lllll not less than 18.-., 

Safe Working load Normally the Safe Working load (S.W.l) of any 
wire rope is indicated by the .anufacturer. 
HGMever, for sb1plicity and to ensure that an 
unknown (un.arted) piece of wire rope is within 
the S.V.l of an object, the equation is: 

Others 

n( .. ) x D(l!lll) x 1.1 
where 0 is the di 111eter of wire rope 

: A wire rope should be withdrawn frm use Wien is 
is found to be badly kf nted; defol'llled (bf rd 
cages); or abraded or corroded. 

D) Safe Use 

Wire ropes used for the purpose of lifting loads are nor.ally 
spliced or socketed for its intended purposes. ~ver, the use of 
bulldog grips to fonn an eye is not unco.>n. It also provide a 
111eans of securing the ends of teaiporary wire ropes and wire rope~ 
which may need adjus'blent of leflgth. The first grip should be 
fitted as close to the thimble or eye as pos~ible with the others 
having a spacfog distance of 6 rOi)e diameters. The numer of 
bulldog grips required for various rope di1111eters are: 

Up to and including 19.1 ... (3/4•) ••••••••••••• 3 grips 
19.blln (3/4•) to 31.81111 (1 1/4•) •••••••••••••• 4 grips 
31.8mm (1 1/4") to 38.1111111 (1 112•) •••••••••••• s grips 
38.lmm (1 112•) to so.anm (2") •••••••••••••••• 6 grips 
Over 50.Rmm (2") •••••••••••••••••••••••••••••• 7 grips 

Wire ropes are someti~es slinged over a load for lifting, ~st be 
protected by parltti ng against sharp edges of the 1 oad. 

no not effect a lift if the angle formed by the bight (loop of rope) 
exceeds 120 degrees. 
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HYDIAULICS 

SJllll>ols are used to represent walves in 

circuit diagrus. They CJl'ly indicate the 

functions of the valves and not the various 

types. 

These s.Jlllbols hive been standanlised in 

acconlance with ISO 1219. 

The mving parts of the valves an ass.me 

different positions or spool positions. 

Each position is represented as a square. 

Fig. 1 

Positions can be identified by means of 

letters. A valve with 3 positions (a-0-b) 

is shown, Fig. 2. The Centre position is 
. 

designated •o•. 

Within the squarP.s, pipelines and flow 

direct ions are shown by 1 i nes and arrow 

heads r~pectively, Fig. 3. 

A Shut-off is if'dicated by a bar in the 

square, Fi§. 4. 

The controlled connections can each be 

identified by a capital letter: 

Operating and cylinder supply lines - A,B,C 

Inlet pressure - P 
Outlet - R,S,T 
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HYDRAULICS cont •• 

The outlet and return flaw in the resenoirs 
are identified by ildding the resenoir 
sJmbol. Fig. 5. 

Exilllples of controlled connections ( .. in 
cor.-..t fons). 

2 controlled CG1111ections - Fig 6 

3 controlled connections - Fig 7 

4 control led connectiom - Fig 8 

(S) Am 

P T 

(6)~ 
r,. Lelkage fluid is ,,_wed by •ans of a drain 

line. Ffg. 9. For si..-licity's sate. it is 
no longer shawl in the SJlllbols .m circuit 
diAgrms. 

<
1> lhh\I 

The drain and control line connections ire 
not •in connections. 

Other positions are obt1ined by displacing 
the sq111re blocts W1tfl the connections 
coincide with the lines of the other sq111re 
(connections n!lllin ilnch1nged). Fig. 10. 

Directional control valves control the 
f1ufd flow fn certain df rections. 

{@) 

These valves are identified ~Y RUllbers A 
perffxfng the designation desfgn1tfon ~ ~v a 
'direction control v1he'. The first ~ 
nllllber indicates the RUllber of • T 
connections {ways or directions), the 
second rlUllber referring to the l'Ulber ?rffl/) p»//J 
of positions. The two nulllbers are r 
sep1rated by a slash. '<'< tA 6, 

r .T 

(10) 

b~ 

V7R 

- 142 -

• 



trioRAuLICS cont •• 

Ex1111>les 

a) Si111Plest valve : Shut-off Valve 
Z connections 
Z positions (squares) 

produces a 2/Z-way directional control 
va he. Fig. 11. 

b) 3 connections 
2 positions (squares) 

produces a 3/Z-way directional control 
vahe. Fi_g. lZ. 

c) 4 connections 
-z positions (squares) 

_produces a 4/2-way directional control 
valve. Fig 13. 

d) 5 connections 
2 positions (square) 

produces a 5/Z-way directional control 
valve, Fig 14. 

Types of actuation 

Yahe actuation is also represented by a 
s}llbol. 

Marual actuation in general - Fig. 15 

Marual actuation by means - Fig. 16 
of push-button 

Mechanical actuation by 
11eans of built-in spring 

- Fig. 17 

These actuating eleiaents are shown at th;e 
the side of the squares of the pos i t iona 1 
sywibols, Fig 18. This is an ex111ple of 
a 3/Z-way directional control v1lve. 

- 14) -
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HYDRAULICS (cont •• ) 

What is hydr•lics? 

HJdraulic is the tnnsaission and control of forces and mtions by 

fluid. 

Hydnulic systeas and equipment find wide sprem •Plications in 
engineering e.g. 

- Machine Tool Engineering 

- Press Machine 

- Process Equi.-nt 

- Vehicle tt.rufacture 

- Air-craft Construction 

- Shipbuilding/Repairing 

The mvantages of hydrwlics are the ease of control. as tel 1 as the 

generation and transll'ission of large forces and powr ttrough the use 

of comparatively slNl 1 units. Hydraulic cylinders and mtor pe,.it 

starting frcm rest with •xi- torque. Quiet reversals are •de 
possible by the provision of suitable equipment is self-lubricating 
and has a long service 1i fe. 

Disadvantages 

The high fluid pressures involve dangers of accidents. so care •st 

be taken that all connections are tight and do not leak. 

Fluid friction and leakage oil reduce efficiency. 
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HYDRAULICS (cont •• ) 

Hydr.alics requires of the user; 

- Knowledge of the basic physical laws of hydrostatics and hydro­

dyn•ics. 

- Knowledge of the units and physi·cal quantities in hydr•lics. 

Know?eclge of hydraulic equilJlll!nt and its operation in hydriUlic 

circuits. 

BASIC PHYSICAL LAWS CF HYDRAULICS 

H,Jdrostatic (Fluid at rest) 

The pressure (force over area) exerted by the fluid at bottoll of the 

reservoirs as a result of its gravitional force is identical in two 

vessels. The hydrostatic pressure depends only on the height or the 

liquid·colUllR and not on the shape of the vessel. 

. - - - - - T - - ---1-- 1--- .. - - -- - - - - beigbi -- -- - - ·- . . . 
~L 

' - - - - -· -- -· - - --- - . .. - -- - - - - - --- - . 
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!lydrostatic (cont •• ) 

If a force is applied to a fluid e.g.·via piston area A. this fora! is 

tran~itted equal11 throughout the fluid. Neglecting gravit1. it 

generates a uni fora pressure at the sides and bottom of the vessel. 

The ratio of forces is the sue as that of the piston area. If area A2 
is 4 ti111es that of Al (i.e. Wien the piston• is double) the force will 

a 1 so focrease b7 a factor of four. 

Fl f 2 

Pe - -- or 
Al A2 

Fl f2 fl Al 

Therefore, • -- i.e. -- • --
Al . A2 f 2 AZ 

- 146 -

• 



Hyclraulic Press 

This is the principle of the hydraulic press. An available pressure 
can produce a greater force by increasing the working piston area. 
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OIECIC VAL VE 

. 
Free rlov allowed 
a~ b3ll valve un:;cat~ 

Plow blocked as 
valve seats 

. . 
PeJ . 

Graphic&l. 
S;yabol 

A check valve is· usea to perait fluid flow fn one df rectfon and block 
the flow in the other. 

Pressure Pe1 acts upon ball valve (1) causf~g ft to lift of~ frOll its 
seat (3) and pe,..fttfng flow. 

Pressure Pel must overce>11e the slight force exerted by compression 
spring (2). 

Jf pressure Pe2 acts fn the opposite direction, ft adds to the spring 
force, causing the bal 1 valve to be forced against fts seat. The flow 
1s blocked. 

If pressures· Pel and Pe2 act together, flow occurs when Pel greater 
than Pe2 + spring f~rce. 
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PILOT CONTROLLED CHECK VAL.YE 

D 

x 

Application 

A pilot controlled check valve per.its fluid flow in one direction. 
blocking ft in the opposite di rectfon. Fluid flow in the apposite 
direction is released by a control fluid. t.e. the check valve ts 
released. 

Operation 

The fluid flows fra11 A to B against a Sllilll resistance (check cone­
spring). The seno piston assUlllS the left-hand position in the 
housing. 

Flow from B to A ts not possible since the check cone blocks the 
fluid flow •. 

If fluid fl ow frOlll B to A is requf red, check co11e llUSt be 1 ffted 
from its seat by pressuring servo piston vi a control line x. Servo 
piston lifts the check cone against the spring force and prevailing 
operating pressure. The greater force required is provided by the 
control pressure acting on Area Ax. 
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SEQUENCE VALVE (PRESSURE-DEPENDENT CONTROL) 

I 

B 
The sequence valve opens when a specific adjustable pressure is reach­
ed and pennits flow to another hydraulic syste11. 

Operafion 

When the valve -closed, the fluid flows at P into the inlet. Fluid 
flows through throttle bore (a) to pilot cone (1), lillhich ts held in 
its seat by the pre-tension of spring (2). This pre-tension and hence 
the opening pressure of the valve are detennined by the setscrew (3). 

The fluid exerts pressure Pel on the inlet side of valve spool (4). A 
pressure Pe2, tiiich is equal to Pel on account of the un1fonn pres.sure 
distribUtion, builds up via throttle bore (a) downstre1111 of the ·valve 
spool and upstream of the pilot cone. 

If as the pressure increases the force on pilot cone (1) exceeds the 
set srring force·of compression spring (2), the pilot cone opens and 
fluid flows to reservoir via T. Opening of the pilot cone causes 
pressure Pe2 to drop. The quantity of fluid flowing via throttle bore 
no longer pennits pressure compensation. 

Thus a pressure difference p develops at the valve spool. The 
pressure difference increases further as Pel rises. 

This increased pressure difference causes valve spool (4) to lift off 
from its seat against the spring force of cor.tpression spring (5). Tt1e 
fluid can now flow into another system via B. 
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SEQUENCE VALVE (PRESSURE-DEPENDENT CONTROL) 

i 
•. 

8 

-.- --- I 
• 
I 
f . 

• 
•--------~ 

A '1Jdraulic syste11 for discussion, utilising sequence ~alves is shown 
in the circuit drawing above. In the 11Jdr-aulic syste11, the cla11ping 
piston (2) should only 110ve out after the transfer cylinder piston 
(1) ha~ reached' its end position. 

Forward Motion 

When the 4/2-way directional control valve ts actuated, the transfer 
3/4 piston (1) should first 1110ve out, then the cla111Ping pf stc;n (2). 

Return Hot ion 

When the 4/2-way directional control valve ts reset by the spring to 
its neutral position, clamping piston (2) should ff rst return, then 
transfer piston. 

The abovementtoned sequencing ts made po~stble by the tntroductton of 
two sequence valves (3). 



5/2-WAY DIRECTIONAL CONTROL VALVE 

•. 

A & 

-~ « p f 
Graphica1 symbol 

Operation 

The sliding spool of the 5/2-way directional control valve 
(5 connections. 2 positions) releases the flow frm P to B and 
A to R in the neutral position. Connection T is blocked. 

When the lever is actuated. the sliding spool 11>ves to the other 
end position. penlitting flow fr• P to A and 8 to T. Connection 

R ts blocked. 

Once the lever has been rel eased. the compression spring returns 
the sliding spool to the neutral position. 
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Various Centre Conditions tor 4-way Valves 
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SAFETY . RU LES 



SAFETY m.£ m. 1 

GENERAL SAFETY 

1. Be alert 1lwa15 to protect JOUrself. 

2. Give pra..er ldvice 1..S correct JOUr subordinates or fellow writers 
on their unsafe practices. 

3. Report 111 unsafe coNlitions/acts to JQUr illll!diate superiors. 

4. •1 111 s1fet1 signs posted tn the Tani. 

5. Do not horsepl11 -"ile at writ. 

6. Use the necessary personal protective equipment as required. 

7. lever enter or writ tn 111,1 confined spaces mless lllthDrtsed ud 
there ts ldequate lightings 1..S sufficient wntt11tion. 

a. Report illll!dtatel1 to ,JOUr superiors ..... get t-.cttat_e treatment 
for 111 injuries. -"ether serious or not. fr• the Medical Centre. 
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SAFm RULE II>. Z 

HOUSEIEEPllli 

1. Clear your workplace at all times. 

z. GAngways. plSHgewAJS and deMrated lines slDuld be tept free fr• 

obstructions. 

3. Dispose all cCllbustible Mterials in praper bins or containers. 

4. Spilled liquids. paints. on. etc •• on the floor. dect. aNI worting 
surrounding should be _,pec1 up. 

5. All •terials. tools. equipment. etc •• •st be praperl1 stacked aNI 
braught blct to wrtsllop or designated places after use. 

6. All obs~ction in access-ways aNI fire exits should be raowed. 

7. tables. IDses and other senice lines slDuld be arraqed in a tidy 

and orderly •nner. 

8. Toilets to be •intained 1111 tept clean. 

- 1)7 -



PERSONAL PROTECTIVE EOUIPfOT 

A. Head Protect ion 

I. Safety hel•ts •St be wrn at all ti•s at operational areas. 

8. Face and Eye Protection 

I. Welding shields •st be ..om "9en perfor11ing wlding. Welding 
lenses that are pftted or cracked •st be replaced. 

2. Fitters perfo,.ing oxy-acetylene cutting should also M!&r 
goggles. 

3. Goggles. safety spectacles or face shields •st be wrn during 
operations lllhere foreign bodies. flying s .. rts. corrashe alll 
glare are liable to injure the e,es/face. 

C. Hand alll A,.s Protection 

1. Hand gloves should be wrn lllhen halllling sharp objects. 

2. Suitable rubber glcwes should be wrn lllhen halllltng chaicals. 
arcmatic oils alll electric IPPliances. 

3. Heat resistence gloves should be wrn '6en handling hot ol>jects. 

4. Anl sleeves (heat/flue retardant) should be wrn lllhen wlding 
at close quarters or Wien halllltng mlten 11etals. 

D. Foot and Leg Protect ion 

1. Safety shoes llllZSt be wrn at al 1 tt111es .ttne wrking. 

2. Leggings or gaiters should be wrn lllhen handling mlten 111et1ls. 

3. Leggings or gaiters s'-ould be wrn lllhen wlding. 

4. Rubber boots should be wrn .tten che.icals are handled. 
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wen RUlE m. J(cont •• ) 

E. Body Protection 

1. Aprons should be wrn bJ -.elders "'en clofng cwerhe• wldfng 
at close quuters alll by those halllling chmicals. 

2. EAr plugs or •ffs •st be used 111hen wrting in noisy area 
(85 dBA). 

3. Safety belts •st be used tlllen wrting at height (l II. abowe 
graund or platform level). 

4. Suitible respirators •st be mm tlllen wrting in cont•int.ted 
atJDsphere of gas. dust. •apour or fmes. (Re• instructions 
carefully on CArtridge before use). 
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SAFETY llUlE m. 4 

HEALTH NI> SAlllTATIOI 

1. Get first 1id treitllent i.edi itel1 llllen JOU sustained ift.J injury 
whilst it wort. 

2. If you fill ill Mhilst mrting. do not contiNle to mrt .,._t report 
to the Medicil Officer for treitllent. If the illness is cause bJ 
the wort envi roment. wrn the others. stop wort ind leift the irei. 
Report i.ediitel1 to your Supenisor 1rd/or the S1fet1 Officer. 

3. Keep il 1 toilets. W1SlrOC11s 1nd locker ireis ne1t ind cle1n. 

4. Throw 111 food wrappers. plistic bigs. etc •• into dustbins provided 
ttroughout the wrtsite. 

5. Wish JOUrself 1fter c ... ing into cont1et with illJ solYents or 
cmic11s. 

6. •ver rub JOUr eyes tlhen particles get fnto them. Seek lleclfal 
tre1t11ent. 
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SAFETY Rll..ES ti). 5 

HMO TOOLS 

A. General Guidelines 

1. Check al 1 hand tools before using the.. All defective tools 
.. st be replaced or repaired. 

z. Always carry your hand tQols in a tool box or proper 
container. 

3. Never leave the tools scattered on the floor. 

4. Use the right tools for the right job. 

B. Hammers 

1. Do not use the ha.mer if the head is chipped or badly wom. 

2. Ha..-r head mst be properly secured to the shaft -
NO IMPROVISIOH IS ALLOWED. 

3. Cracked or split ha.er shaft should be replaced. 

4. Ha.-er head should be kept free frm oil or grease. 

c. Chisels 

1. Burred and mshroomed head chisels should not be used. such 
tools should be dressed. 

2. KeefJ chisels head free frm oil and grease. 

o. !!.!!!. 

1. Do not use file without a handle. 

2. Do not use a file for prying or levering. 

3. Always grip the file firmly. 

4. When filing burrs on a lathe. do not wrap rag or cloth around 
the file handle; do not wear long sleeves shirt; ensure length 
of file 1 s suitable and safe tor the job; and do not wear 
gloves. 
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SAFETY RULE fG. S(cont •• ) 

E. Spanne!'.:!. 

1. Do not use splayed open-end spanner and box sponners showing 

signs of splitting. 

2. Use rigid-jawed spanners in preference to adjustable spanners 

whe,.e possible. 

3. C)leck monkey wrenches or adjustable spanners for free play and 

and spraying of the jaws. 

4. Pull spanner towards yourself "1enever possible. 

5. Use the correct size spanner for the job. 

6. Do not use spanner as a ha.er. 

F. Screw Drivers 

1. Do not use the screw driver as a chisel. 

2. Never grind the edge of a screw driver. 

3. Use correct size screw driver for the job. 

4. Avoid holding the job in the hand when using screw driver. 

5. Repair a split handle. 

G. Hacksaws 

1. Do not twht the blade or apply too much pressure during 

sawing. The blade may brake and cause injury. 

2. Pressure should always be applied on the downward stroke. 
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SAFETY -.E fl). 6 

A. ELECTRICAL TOOLS 

1. All electrical power tools must be effectively grounded. 

Z. Electrical cords •st be inspected periodically and kept in good 

condition. 

J. Socket outlets •st always be used to provide electricity. never _ 

to. receive it. 

4. Damaged or cracked plugs or sockets •st be rmoved i.edi ately 
and rep 1 aced with good ones. 

s. Proper wire or cable connectors •st be used. 

6. Electrical wire ·1111st be protected frm sharp objects and corners. 
heat, oil or solvents that might damage the insulation. 

7. Disconnect the power -.hen noving the tools around. 

8. Do not use unguarded tools or remove taol guards. 

9. Do not use electrical power tools in an exploshe atllosphere 

which has not been gasfreed. 

10. Do not temper with any electrical connections or the tools. Seek 

an electrician to do the repairs. 

11. When large power dril 1 s are used. sma 11 pieces of work must be 
clamped to prevent whipping. 

12. Electrical circular saw should be started and stopped outside the 

work. 

13. The guard protecting the blade should operate fret:~Y and enclose 
the unsafe portion of the blade when it is cutting. 

14. Electrical grinders must be held correctly to prevent the wheel 

from touching the body. 

15. Keep the -.h£el away fran water, or oil so as not to affect its 

balance. 

16. Grinders should be marked to indicate the maximum wheel size and 

speed. 
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SAFETY RULE NO. 6 (cont •• ) 

B. Pneumatic To~ls 

1. Do not use air hos~ for remving dust frm clothing. 

2. Always suspend hoses over aisles or work areas to avoirl 
tripping hazards. 

3. Ensure that air hoses are tightly and properly connected to 

prevent tlll'lipping. 

4. Do no squeeze the trigger until the tool is on the wrk. 

5. Wear safety goggles "1en using pneumatic i..,act tools. 

6. Always follow the .anufacturer's instruction on the proper 
use of pneu.atic tools. 

7. Exa11i ne coup 1 i ngs in hose and hose connect ions to the too 1 s 
to see that they are in good conditions. 

8. When changing tools or connecting and disconnecting thell to 
air hose. be sure that the air supply is turned off. Do 
not kiri~ the hose to !Jilke connect ions. 
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SAFETY RULE II>. 1 

1. All prime movers and transmission 11achinery parts •st be securely 
fenced. 

2. When practical. al 1 dangerous of .achinery •st be properly 
guarded. 

J. Before working. all guards 11111st be checked for their correct 
positions and functions. 

4. Never adjust gu~nls .tlen the machine running. 

5. Report imecliately to supervisors for any defect found or llissing 
guard. 

6. Do not temper with guards. 

7. Replace all guards removed for purpose of 111intenance or repair. 

8. rning signs .,st be displayed on faulty ..achinery. 

9. Never put on loose clothing and rings when working on and around 
machinery. 

10. Never use a cracked or wear down grinding disc. 

11. Operate jcnly on machine that you are trained and authorised •. 

12. Do not leave machine unattended. 

13. Keep the floor around the machine clean, clear of scrap, swart and 
metal chips. 

14. In case of w«>od working machinery (circular saw), always use a 
push stt'k to feed the timber. 

- 165 -



SAFETY RULES NO. 8 

FALL OF PERSON 

(A) Fall frOlll Same Level 

1. Practice good housekeeping to prevent tripping. 

2. Report defective floor. slippery ground and obstacles. 

3. Mop up oil spills. 

4. Ensure sufficient lightings. 

5. Use proper footwear. 

6. Avoid walking into cloud of dust or steill which could obscure 
vision. 

(8) Fall from Height 

1. All ladders must be visibly inspected for defects. 

2. Ladders must be properly pitched on sound foundation and 
secured. 

3. Ladders sho.,ld extend one meter above platforms .or ledges to 
provioe safe foot and hand hold. 

4. Ladder rungs "ust be free from oily and slippery substances. 

5. Wooden ladder 111.1st not be painted. 

6. Use both hand whilst climl>ing a ladder. Do not carry objects 
in your hands. 

7. Do not use boxes. drums or makeshift materials as a mean!» of 
going aloft. 

s. Anchor your safety belt _,en working at height. 
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SAFETY RULES NO. 8 (cont •• ) 

9. When wrk is to be carried out on a scaffold/work platfo .... ensure 
the followings:-

(a) access ladders are provided and secured; 

(b) the structure is rigid. free frma defects and adequately 
secured 

(c) all open enc!s are railed. 

10. When work fs to be carried out on a Bosun's chair. ensure the 
fal lowings: 

(a) life-line 111Ust be used; 

(b) gantline and 1i fe-line a1st be_ inspected before use; and 

(c) the stage 1s rigid. free frm defects and correctly rigged. 

11. Crawl boards. safety beits and life-lines •st be used Wien M>rking 
on fragile roofs. 

12. All openings. pits. tranches. etc •• should be fenced o~ covered with 
gratings. 

13. During hours of darkness and in areas with insufficient ligh:ings. 
all openings and 111eans of access should be adequately illuminated. 

14. Where a gangway leads on to a bulwark. a step platfom should be 
provided for safe access to the deck. 
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SAFETY RULES NO. 9 

MANUAL LIFTING/HANDLING 

1. Do not handle sharp ob:ects without adequate hand protection. 

2. Do not attempt to lift objects in excess of your capacity - get 
help or utilise 11echanical aids. 

3. Wear safety shoes to avoid foot injury. 

4. ,Use correct lifting method as follows: 

a) Keep the feet at shoulder-width apart; 

b) Keep the back straight; 

c) Tuck in your chin; 

d) Grip the load with the "1ole hand; 

e) Lift with legs and ams 11Uscles; 

f) Always carry the load close to your body; 

g) Have a clear vision over the load. 

S. Choose a suitable place for putting down your goods it is easier 
to place goods on a bench at wa~st height thao on the floor. 

6. When working in a team. pre-arranged signals should be wel 1 
understood and only one person should give the orders. 
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SAFETY RUl£S 11>. 10 

MECHANICAL LIFTING 

Forklift 

1. Cklly authorised persons are al lowd to drive forltli fts. 

2. Hands on steering wheel 111st not be oily. 

3. Nevec. overload forklifts. 

4. Never overstack goods or 111aterials to block your vision. 

5. All goods anct iaaterials 1111st be properly secured and balanced. 

6. Keep a clear view of the path of tr ave 1 • Do not speed. 

7. Reduce speed when negotiating turns. 

8. Avoid travelling on undulating ground. 

9. Stop at blind corners or intersection to prevent collusion. 

10. Never leave the suspended or elevated load unattended. 
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SAFETT RUllS NO. 11 

Mechanical Lifting (Cranes) 

(A) Before starting the crane. check that: 

1. There are no external dallage to the crane. 

2. Wires. hooks. hoist or jib are visibly in order. 

3. All working liquids in aut011ation are in correct level. 

4. All control are in neutral. 

s. All switches. alan1s, and safe load indicators are wrking 
correctly. 

6. Brakes are effective. 

7. The ground/foundation is firm and level (llObile/crawler 
cranes) 

8. When a mbile (telescopic) crane is used, ensure that the 
outriggers are tested in order. 

(B) During operation, ensure that: 

1. Any load to be lifted is within the safe wrking li•it of the 
crane; 

2. No obstruct ion to the writing paths and mvements of the 
crane; 

3. Work only on the signals of the authorised signaller in full 
view, or Wiere he cannot be seen, the intelWdiate signaller. 

4. Always lift the load a few centi11etres above ground level to 
test its stability before raising it fully. 

5. Loads are straight lifted and not slewed over wrkers, load 
must be correctly sling, never 'snath-lift' a load. 

6. Always ensure that the load is lifted and lowered slowly. 

7. When 1i fting a load with a 1110bi 1 (telescopic) crane, always 
use the shortest boOlll possible, and ensure the outriggers are 
fully extended and secured. 

8. Comply with other instructions of the crane manufacturer. 
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SAFETY RULES llJ. 12 

1. Ensure correct apacity wire rapes and shlctles are used for 
securing the 10id. 

2. Check and ensure ttat the wire slings and shlctles used are free 
f rm defects. 

3. Select strong support points for lifting ~nd ensure the lCMd is 
properly secured. 

4. Al 1 loose objects on the lCMd •st be removed or properly sec.ared. 

5. Slings •st be protected by padding igiinst s~up edges of the 
load. 

6. All shActles pins ... st be fully fastened. 

1. Do not effect a lfft if the angle formd by the bight (loop of 
rope) exceeds 120°. 

8. Ensure that the hoist 1i ne f s directly over the centre of the lNd 
to prevent swinging. 

9. Always keep hands and fingers away frm pinch-points. 

O. Maintain good position so as not to be trapped inbetween the mving 
load and its surrounding objects. 

1. Use suitable stays or tag ropes to guide the load if necessary. 

2. When lowering the load ensure that: 

(a) the ground is level and fir11. 

(b) the ground f s clear of obstruction and persons. 

(c) supports are used to rest the load, and 

(d) slings and fts attachments are not to be removed before slings 

are slacken. 
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SAFETY llUlES m. 1 J 

Electric Arc Welding (Tools and Equipment) 

1. Check alll ensure thit al 1 welding cables anl coMections are in 

good conditions. 

2. Use only electric holders thit are ideq111tely ins11hted and free 

f rm defects • 

• 3. Cirry out regular inspections to ensure thit the equi..-ent are in 
good wrti ng cond1 tion. Report any defects or duiges to JOUr 

i.-dhte supe"isor. 

4. Disconnect -the electrode frm the holder if it is to be left 

unused. 

5. Disconnect the holder frm the cable if the holder is to be left 

unattended. 

6. Fit shock ~~ventors (anti-shock device) to all AC supply welding 

transfol'Ers. 

7. Ef!'ectively earth the •tal fr- of arc welding ~chines. Connect 
..elding 111chine earthing lead close to the point of wort. 

8. Check earthing connections to deteraine tiftethe.- they are 
ucbanically st.-ong alll elect.-ically adequate for the requ1.-ed 

current. 

9. Do not place wlding 111chines in confined space. 
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SAF£TY RULES Ill. 14 

Safety in Oxy-acetylene Gas Burning (Tools and Equipment) 

1. All gas cylinders in use •st be properly secured in an upright 
position. 

2. Ensure ·correct pressure regulators are securely fitted to gas 
cylinders. 

3. Use cradles. trolleys or other safe •ans to transport gas 
cylinders • 

• 
4. Do not use chain slings. hooks or •gnets to lift gas cylinders. 

use proper rope slings. nets or cridles. 

5. Gas cylinders •St not be placed •ar sources of •at (in excess 
of 130.F/51.J•c). petrole1111 products. corrosive substances and 

electrical conductors. 

6. Place gas cylinders in open and 1tcesstble areas. DD nat place 
cylinders below deck or tn confined spaces. 

7. Use no grease on gas cylinders. 

8. When handling gas cylinders. ensure that your gloves/hands are 
free fr• grease. oil and other waxy •tertals. 

9. Use your gas hoses correctly; 
Blue/Green for oxygen and 
Red for acetylene 

10. Check and ensure that there are no leaks at the torch. joints. 
valves and along the line. 

11. Light torch with proper spark gun. 

12. Use suitable injector pins to clean torch tip. Do not pressure 
(press) nozzle tip against solid object with the fl111e on. (It 
could give rise to backfire and explosion). 

13. Use non-return valves tor your burning too~s. 

14. When a job is to be left unattended. ensure that the valves are 
properly shut off at the torch and the gas cylt nders. 

' • 

15. Do not leave gas hoses and cutting torch unattendld 1n confinal 
spaces. 
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SERVE YOUR FORKLIFT TO 
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·Sn.rrLIFIED DIAGRAM OP ., KAM.EWA" PaorELI&R. Or.El\ATING GEAR 

= ; . 

Of!ert1liDn: Movement of 3: on the bridge actuates piston B opening Valve A. H.P. 
011 i:; now admitted to :s wbicb operates lever :4. Thi:; oper:ites pin. ;8 which 
slides rod 17 along to op_cn the oil port to _Piston 7. At the 12mc time the movement 
of :s lifts piston Copening valve :u adnutting H.P. oil to the p:LSS:LJe in 17 through 
whid1 it .. aches die main piston 7;· the movement thus operates pan 9 which being 
eccentric to the cent.re line of the blade, turns the blade, so ch:ing1ng the p!tch. 
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FIC. A : PROVISIO.llf OF RAIIDCS 
. (DOUBLE TIER 2 FT. BICK 
RESPF.Cn'IELY) llIU. PREYENT 
A PERSOI FROl FALU~/ 
SLIPPUC OFF 1HE PLADOR\l 
FROI HEICHT. 

FIC. · B : PRDVISIOff OF STANDARD 
• COIDUR PLATE KIU. Pll>VIlE 

F.IG C : VAIUWIG VISICJI to A 
m::ElflJ[~ PERSON. SIOULD 
1HIS FAIL 1HE R1118ER PJCUNG 
-WILL ABSOB8 1HE DIP /CT 
AYOIDil«S SERIOUS IXJURr 10 
1HE IWI' S FOREHEAD. 
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TROLLEY FOR OXY-ACETYLENE CYLINDERS 
(FOR USE IN WORKSHOP J 

Wl[[l [[l 

/ // / // 
FlllT l(Sf 

HAZARllS OF ACE'J'YLBf E GAS 

Acetylene cas under certain temperatures and pressures and 
also throuch shock, •ay decompose into its element hydrogen 
and carbon. Its pressure could build up 11 times prior to 

• decomposition. In storace containers . this dancerous 
propensity is countered by partially fillin& with acetone. 
Under pressure acetone forms a solution with acetylene, 
pr~enting instability of tbe cas· 

, 
SAFM HINTS IN THE BANDUNG OF OXY-ACEl'YLEfE CYLINDERS 

1. Use trolley or carrier to llOYe IU cylin~rs. 

2. K'cppe acetylene cylinders in the upricht position. 

- 258 -
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3. Don't li!t or carry cylinders by handling their YalYes 
or fittings. 

4. R'eep all cylin4ers from direct sunlight, beat and 
flammable 11aterials. 

5. £n.sure all cylinder valves and fittings and kept free 
from oil and grease at all tiae. 

6. Don't allow cylinders to c'Oi.e into contact with 
electrical apparatus or live wires. 

HI LIFJllG ....._ 

HDIS FOi --""'v 
OXY- ACUnEIE 
GAS ROSES 

CRADEL · FOR OXV-ACETVLENE CYLINDERS 
{FOR USE IN DOCK BOTTOM J 
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