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11.rnAL Nonct: No. I) J 

MARINE ACT 
(Acr No. JS ()F 1986) 

MARINE (CERTIFICATES OF COMPETENCY (FXAMINAT!ON 
SYLL,\llUSES) (ENGINEERING OFFICERS)) REGULATIONS. 1989 

Ii\ exercise oflhc powers conferred upon me hy sections 9R. 99, 143 and 212 oft he 
Marine Ad. 19~6. I have made !he .following Regulations-

Sl11m1i1f,, 
I. Thc~c Rct!ul:.ltions ma,· he cited as the M;u-inc (Certifirntcs of Competency 

( E:\alllirwtion S~ llahuscs) ( J[ngi nee ring Ofliccrs)) Regulations. 1989. 

Oh;fft 
~. These Rcgul.11ions prcscrihccl the Suh.iect nm tier of the \'arious examinations 

a person must pass as p;u1 of the qualific;llions he must have before he can he issued 
wi1h a ccnifirnte of compclt::ncy as an engineering officer. 

R,-g11fmi,ms '" t,,, rt'IICI 11.1 1111c• 

.,.-{I) Thc.sc Reeul.11io11s are to he read ;1s one with the Marine (Certificates of 
Competency and M;nning of Vessels) (General) Regulations. 1989. and the other 
Regulations relCrrcd to in those Regulalions. 

C) In parlicular words and phrctses defined in 1he. Marine (Certificates of Com
petency anti Manning of Vessels) (Gcncrnl) Regulalions. 1989 have the s;1111e mcan
rng when used in these Regulations, 
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r;,,.,,, ,,(,·,,1111111t11im1., 

,1.-( I) An cxaminal ion for;:1 qu.1lilica1inn leading In an t"nginccr·s grade of1.:cr-
1ific,11c of competency slwll iakc lhe form of---

(a) except in !he c.isc of :111 examinalion le;:id;,1g lo an engine orcra1or·-; 
liccncc-.111 C'X.Jillincr :1.sl.:i11_g 1hc cx:1minec questions in \\ri1i11_g and th,: 
e,-;11ninec gh-in_g wrillcn an."-Wers ci1hcr ,·crh;illy or h: the prodth.:tion of 
drnwings: and 

(h) !he examiner asl,:i ng lhc ex:11ni nee que"-lions om lly and the 0;11nincc gi\·
ing ci1hcr or:d answers or a pracliL·,d tlc111011~tr;11ion of his abili1ies. 

(1) Suhjccl lo .suhrcgul;llion (3 ). an n;nni n.i1ion fnr a qualilical ion leading lo ;1 n 
cnginccr·s grade of cc11i lic;11e of compc1cncy slwll consist of 2 parts 10 he k nnwn ;1 ~ 
P;irl A :111d P.111 B. 

(J) Suhrcgulalion (~) docs not apply in re.spe..:I of an cxa111i11:11 ion lea din~ to a 11 
engine opcrnlor's l_iet.'nce. 

"? t" 

11·,-iu,·11 ,:,,m1111<1tio11• 

5.-:-(1) Suhjecl to suhrqmlatinn 7( I) ;111d lo suhrcgul;ninn 6( I) of 1hc t\larinL· 
(Certilicah.~s of Compelcnn· (Qua Jifica1io11s for l.:111 n: of l:x:1mina1 inn<;) ( Ent?i necr
ing Oilic.:ers)) Rcgnhllions. ·1lJWJ.1he suhjccls lo he C<;n~red in !he \"l"illc.n p,1;1 of ,111 

cx:nni11.11inn leading lo ;1 qua/i lic:11io11 fnr ,1 n c nginecr's grade of cerlificah.: of cnm
pclcncy arc sci nul a_gain~I thal grade nr c1...·r1ilk.i1c in column .1 of Par! 1 of 
S..:hcdulc I. -

(1) End, .~uhjccl n:li.·rn:d lo in s11brqculalic111 (I) is to he the <.,uhjL'l"I of a 
scpar.ilc ex.1111i11ation. 

(.l) An cx;1mincc shall he allom:d lhc pcrimf specified in column -1 ofSchcduh: I 
in ,,hid11011ndcr1:1kc an c.xaminalion ~pecilkd in column 3. · 

(4) The s,·llahns for each cxamina1ion referred 10 in suhr1...'!!ufation (:) is 
specified 1111(lcr the name of thcll e~.tminatinn in Pc111 I of Schedul'c 2. 

Oral find 1•n1ain,! ,:1,1111i11,11im1s 

6.-(1) The suhjccls lo he cm·cred in 1hcor;tl and pr;1e1ical part ofan cx;1111i11a-
1ion leadin9 lo a qualilic:1tio11 for an cngi nccr·s grade of certificate of competency 
.ire sci 0111 in Pc1rl 2 of Schedule I. 

(2) The syll:,hus for each cxamin;itinn rdcrrcd lo in suhrcgnltllion (I) i.~ 
specilicd under the name oflhal cxaminalion in Pa112 of Schedule 2. 

St1"111ml,ip m,d mmor ,.,.,.,,•/ ,·11,l,,,.(.11w111.,· 

7.-( I) A person may om ii from an ex;1mina1ion leading lo a qualification for a 
Grade I Engineer. Gr:.1dc 2 EnginccrorGrndc J Enginecrccrtilicale ofcompetency 
that parl of the ,nillen cxamin:llion en1i1kd Engineering knowledge (<.lean,) or 
Engineering knowledge (mo1or) and ornl qucs1io115 in res peel of the item<. included 
in tho5c cxaminalions. 

(2) Where a person hasomi1ted pc111 of an cxa111i11.i1ion in nccordance with .~uh
rcgulation (I) ;111y.cerlificalc ofcompclency is ... ucd lo him sh.ill he endorsed in 
accordance with suhrcgulct1ion 'J(I) of lhc f\forine (Ccrlilicatcs of Compete111.:y 
(Qualificalicins for Enlry to Exmninalinns) (Engineering Ofliccrs)) Rcgulathns. 
1989. 

\ 
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...,. the purposes of obtaining either a,motor vessel endorsement or a 
(3)- ~or dorsen1enton a certificate of competencyendorsed in accordance with 

ste301sh
1
1~~nn 9(1) or Jhe Marine (Certificates or Competency (Qualifications for 

s_ubrcgllf~~~minations)(Engi~ee~ng Offi~ers) ~egulations, 198~ the holdcrof_the 
1:ntryo h. II take those exammatmns omitted m accordance \\1th subregulauon 
J1ccnce 5 a 
( I). 

Dated 1his third day of May 1989. 

Column I 
11cm 

A. V.TORA 
Minister for Communications, \Vorks 

and Transport 

SCI-IEDULE I 

PARTI 

Regs. 5(1) and 5(3) 

WRITfEN EXAMINATION SUBJECTS 

Column I 
Grnllc or 

Certificalc cif 
Cornpclency 

Engineer Gralle I 

Engineer Grade Z 

Enginc-ering 
Grade J 

Column J 
Part 

A 

B 

A 

" 

A 

Column J 
Subjects 

Applied mcdmnics 
1 leat engine~ 
Eleclrotcchnology 

Naval archileclurc and 
Ship constniction 
Engineering knowledge 
(general) 

Engineering knowledge (motor) 
Engineering knowledge (steam) 

Applied mechanics 
Arrlied heal 
Elcctroled1nology 

Naval architecture and 
ship construction 

E.nginc-cring knowledge 
{general) 

Engineering knowledge (motor) 
Engineering knowledge (~leam) 

Applied mechanics 

Heal 1md heal engine~ 
Engineering tlra\\ings 

Column4 
Duration 

or 
Ellamini1tion 

3 hours 
3 hours 
3 hours 

3 hours 

3 hours 
3 hours 
3 honn; 

3 hours 
3 hours 
3 hours 

3 hours 

3 hours 
J f1ours 
J hours 

J hours 

3 hours 
4 hours 

--···1·,..·"" 
Cnlurnn I 

fl\'lll 

Col1111111 2 
Gr:nk or 

Cn1ilkalt' of 
Con1pt'h:m:y 

Column;i 
Pan 
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C'ol11n111:, 
Subjt"o.:ls 

U Ekc1roicdmnloJ!y 
f',;;iy;il :m.:hik·o.:mrt' 1111d 
.~hip co11~lruc1io11 

(ncinn:rinc 1:nnwkllcc 
{c~,-11,:rnl) ' ' 

[~~i11rcri11g l:nfl\l kdgc lm11lu1 l 
E11gi1wcri11g 1:ncmlctlgc {\1~·arn) 

Colun111 4 
D11rn1ion 

nr 
E.,a1ni1wlin11 

.'> hour~ 

J ho111~ 

_1 hours 
J hour\ 
3 ho111~ 

4 Engineer C.ratlc 4 ,\ ,\pplkd mechanics 
lfr;it <Hld hc:11 l'llci11cs 
E11gim:cri11g dra\~-in~s 

.~ l1nurs 
3 hours 
"lmur)> 

5 

Column 
Item 

I 
2 
3 
4 
5 
6 

" 

En!,!inccr C.ratlc .'i ,\ 

ll 

Elt"l·trorl'lhuolngy :' hour, 
N:,rnl archih.•t·r11rc 2 hour~ 
C.erwral n1cinn:ri11c J.:111111kdn· :' lrnurs 
E11gi1k·rri11i"; J.:1111wll:-dgl· fmoro~\ 2 hours 

flrnc1ic;1I 111alhrrna1ics 
Ell!'illl't'ring J.:n()Wk1lgc 

:' l1our~ 
-~ hours 

Reg.(,( I) 

PART 2 

OR,\L ANIJ PRACTIC1\L 

EXAMINATION SUBJECTS 

Column 2 
Grnde or Ccr1ifica1c 

orCompclcncy 

Grade I Engineer 
Grade 2 Engineer 
Grade 3 Engineer 
Grade 4 Engineer 
Grade 5 Engineer 
Engine Operator 

Column J 
Subject 

Enginccrinl! knowledec 
Enginccrinf! knowledge 
Engineering knowledge 
Engineering knowledge 
Engineering knowledge 
Engineering knowledge 
Marine engineering knowledge 
Fire precautions 

• 
•' 

I 
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SCIIEDlJLE 2 

PART I 

SYLLABUSES FOR WIUITEN EXAMINATIONS 

(ENGINEERING OFFICERS) 

. 1 I 1:nuinl'cr-Parf ,\-A11plicd !\lcchanics cxaminalion 
(,r;HC -· f, 

Reg. 5(4) 

R ,,·isinn of hc1sic ma1hcm,1lics required ror !he solulion of problems in 
I. . 

1
'.1,licd mechanics-Sine Ruic-Cosine Rulc-1rig:. formulae-resolution of ., . r . I I . r I . triandcs. sines. cos111cs. elc. o ncgalm: ang cs-so ul1on o qua< rnllc 

cqmilions t,y completing 1hc Stll!arc-solution hy q~mdrntic formula
circular rnc.isurcmcnl ;111d convcr:r-1011 from angular lo linear. 

2_ Rc,·ision of s1arics-1r~cmgle of I_Orcc-p!>IYf:!Oll of forccs-in1roduc1ion to 
Rapson Slide 111cch11msm-Bows No1a11on-roof lrusscs-Non-Coplnnar 
force syslcm. 

3. Rc\'ision or hasic principles of sliding-Rapson Slide \\·ith friclion-conical 
clutch friclion-cenlrifogal clulch-disc fric1io11-.1hrust hcarings-ph1tc 
clutches. 

4. Rc\'ision or kinenrnlics-linear and angul.ir morion formuli1c. Molion or a 
projcc1ilc-maximum height and rangc-projccrilc on incline. Rclclli\'c 
\·eloci1y-ins1:1111ancous ccnlrcs. 

5. Revision of dynamics-Ne\\1on·s L.1ws-impulsc mHI momcntum
conscr\'alion of cncrgy-dclcrminc of radius of gyrn1ion-2nd momcnls or 
incr1ia or a m<tSS·ilCCclcraling lorquc-conscrva1ion of momcntu 111 applied to 
friction clutch and ny wheels. 

6. Applka1ion of centrifugal rorcc principlcs-Bc1f;111cing of rolalion 111.isses in 
one plane-Power Governor with friction-l-larlncll Governor with droop 
selling application-effect of hanked tr..1cks. 

7. r\pplicalion ofkinelic energy-kinetic energy oftranslalion-kinclic energy 
of rotation. Applic.1tion ofkinclic cneT!:-'J :incl accclcrnting lorquc 10 ny shecls 
aml Ii fling mechanisms. Derivalion of radius of t,7:Tation cxpcrimcnl lluctua
lion of energy. 

8. Simple lrnrmonic motion-compound pendulum-free \'ihralions of a 
springslidcrcrank mechanism considering simple harmonic molion-pislon 
displaccmcnl formula. 

9. Tram;\'crse \'ihration-wilh simple loading-beam de0ection fornlae for sim
ple loadi,ll!. In1roduclion lo Nod.ti vihrations-loneitudinal-torsional. Sim
ple halan~ing of rcciprocaling masses. Simply" supported ,;cams with 
uniformlydistrihurcd lmu.l, includingweighlofhcam. M.ll and S.F. diagrams 
with mixed loading. 

10. Resilience-falling mass suddenly <lpplicd lo:1d-ccccnlric loading or short 
columns-loading of compound hars-1cmpcn:11urc slresscs. 

11. Slrut Formulae-Eulcr·s Rankine and Gordon"s formula for slruts
Torsional slrain energy-close coiled helical spring-Torsion compmile 
slrnfts. 
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11. Combined bending anti lon,ion or sh:ilis-principal pl:1nl''--(i~rnscopic 
clli..·rl on shafling tlurin~ ship\ 111anocuncs-Cri1ical or \\hiding '-l'ccd !d. 
slrnfls. 

IJ. l-lytfros1;11icc:-rd;11i,·c density-n:l;11iC1n nr rres<;urc of dcpth-prc_,;<,urc 1 ,n 
an immerse,! .irca-cenl re of prc,;,;11rc. 

14. lh-drnulicc.-inlrndtKlion of lkrnoulli"s 1hcorem. i:low thrnu!..!h an oriricl· 
wfrh a consla111 head-path of jl·t .1flcr issuc-\"Cn!Uri rncler:._ccntrifu!,!;d 
p111~1ps. 

(;rndc I E11ginl'cr-P11rl ,\-1 ll'al Engint•,; l':>..arnin:tlion 

I. Rc~·isi0n of work on Gas L:1ws. S1ea111 Tahlcs. fnlcrrwl Fnngy. 1.'.nthalp~-. 
Acli;1hatic Prn1.."'Css aml Pol~lrnpir.: Prnt.-csscs. The Firsl I.aw nf Thl·nni11-
dym1mics-S1eady Fl(lw aml Non-Flow prncessc.c.. Entrory as a proplTl~-i!\ 
rcl:!lion lo olher propcrlics. Tl·mpcralurc Entrophy di;igrams for g:is ;111d 

s1cmn. En trophy calcula1ions. Thermo dynamic rcn:r\ahili1y-G:1rnot c~,.:k 
for .i gas-I he hlc:il 1hcrmal cfTici ... ·ncy. 

2. fn\'CSligalion of other idt·cd heal 1..·nginc cyclcs

(a) O110-conslant ,·nlumc 
(h) IJic.c.::1-mndilicd conslanl pressure. 
(c) Dual 
{d) Gas Turhine-Consla11t prcs.c.ure. 

J. 1\ir S1;111dc1nl Eflir.:ie11cy-1empcnr111n:: entropy diagrams. 

4. Acltml lhcrnwl efficiency of heat 1..·n!!incs-relc1li\·c eflicicnn-calculatinns 
of mean cffcclivc prcssiirc. Modic:ilinns to the idcnl gas iurhinc cyde
isolropic cfficiency--rcg:encrntors and their use. 

5. Reciproca1ing Air Comprcs.c:ors-ide:1' and aclucd cycles-single and mulli
stagc compression-conditions for minimum work. lntcrcooling and its 
uses-heat lrnnslCrs 10 lhc cooling water. 

6. Rolary Air Compressors-lypes aild their application. 

7. C1rno1 Cycle-vapour as lhe working lluid. 

K R;inkinc Cyclcs-prcssurc/\'olurnc. tcmpcratun:./cnlropy diagrams-Ilic 
enthalpy/cnlropy clwrt ;111d its uses. 

1
). Basic !\.fodilirntions lo lhc Rankine Cyt:le

(aJ Snpcrhcal 
(/,) Re-heat 
(c) Rcgencrnli\'e feed heating. 

Olher considcra1ions to modify lhe cycle-feed pump work-constant 
volume exhaust 

10. C.trnot Rcvcn:ed Cyclc-\'apour as !he working nuid-thc ideal heat pump
ideal cocrt1cienl of performance. The vapour compresion refrigeration 
cycle-tempcrnturc/entropy dirigrnms-lcmpcralure/cnthalpy . diagrams 
actual coefficient of performance, power requirements and refrigcralion 
effect 

Mul1i stage cn1poralio11-thc use of the ,·,1pour compression cycle for l:toth 
heating and cooling. 

.. 
• 
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llo\\' 1hrot11?h a 11ozzle-,1pplic:11ion or 1hc first law of thcro-
f I. \'apour_ -

th·11111111~s. 

_: of noulcs-con\'crgent. cmwcrgcnt/di,-crgcn1-critical pressure 
h"pc.c; rt· ' I f ' ' I · , ·,c;cn1ro1iic e 1c1cncy an( nc11on osses. 
ra110- • 

S 
, 

11 
Turbines-simple impulse tmhincs-compouncling for prcs.c;urc ;ind 

I' IC,II · ' ' I . I I I . I' -· ' I -·1,· \'cctor d!il!_!rilnlS l(lf ~amp C 1111pu SC. l'IIH \'Conly Cll111j10UIH rng-
n: OLI . • • I I . I "rit:ticul fo~scs-c;1lculat1ons lor work. power and lhrust. hlat c 1c1g 1t cmd 
1
11

. f ·cflicicnc,·. Rc:1ction lurhincs-vcc1ordiagrnms-calculationson work, 
, ac c • ·' I · I I ff · power ;uhl 1hrusl. hlauc 1c1g 11 ant. slagc c 1c1cncy. 

I) lions Laws for Parlial Prcssure-fv1ixing of non-rcacling mix1urcs of gases 
iJ. a,:1 ,·cipours. Con~lcnscrs a ntl l!1cir fl~nctions-sl!rl':tcc ;:rnd rcgcncrarivc. Air 

pump and air CJeclor capc1c11y-air lcc1kagc 11110 condcnsers-v:1cuum 

efficiency. 

14 
[rll!inc Tri;ds-calculation o~ c~licicm.:y hy Tc.'.ting-~lynom~rc_rs-indic.ilcd 

· po~·cr. hrakc power and frtctton powcr-meclwmcal efl1c1cncy-Morsc 

!cSI. 

JS. lkat Balancc-fc~r a sle~m engine. hoilcr :ind in1crnal comhus1ion engine. 
Graphs from engmc tcstrng. 

l.6 Hca1Transfcr-1ypcsofhca1 lransfer-conduc1ion.rndi.11ion and co1wcc1ion. 
· Heat conc.luclion 1hrough composirc walls-thin 1111d 1hick w,,11 cylinders . 

Radi,11ion and the S1cfan Bollznrnnn cons1.-1n1-grcy and black bodies. Sur
face ,iiid over.ti! heal transferco-efficicnls. RcYision ofS1oichiome1ric air :r-up
pl)' calculalions. 

1.7. An1godro·s Uypolhesis-convcrsion from volumclric annlysis to a mass 
anal\'sis-lhe "Kg Mor". Description of 1he Ors.it Apparnlus Volumetric 
anal~·si:r- of fuel gases. incompleled comhuslion-fonnation of carbon 
mon0xi.Je. 

18. Higher and lower calorific values-the universal gascomtant-a\1erngc rela
tive molecular mass. 

Grade I Engineer-Part A-Electro(eclmology examination 

I. Rel'isio11 of the electic' circuit-Unils-ampere: ohm and volt. Ohm"s Laws. 
Series and parallel circuits of sources of e.m.( and or resistances. Curren! dislrihu
lion of simple circuits. Difference between e.m.r. and p.d. Power and energy. 
Relationships hclwccn healing. 111cchanic;1l and clcclrical unils. Conduclor resis

. tancc,c!Tcct of length.area. material and tempernlure. Resislivity. Temperature co
efficient of resislance. Types of insulalion. 

2. Re,1iJio11 of bridge .~·.ttem.t-\Vheatstone network bridge. slide wire hridl!e; 
application of steering gears, resistance pyrometers, slrain gauges. and Kirchorfs 

· 4ws. Parallel opera lion of hallcrics with unequal e.m.f.'S and clifferine inrernal 
!'CSistances. Distrihurion problemi., vol1-drop. Cells-primary and secondary(acid 
oralk~line) types. Construction and principles. mccha nical formula. Mainfenance. 
ch;ugmg, Wan-hour and ampere-hour efficiencies. 

3._.-R':'·i.'>icm of, mag,ieti.tm mu/ elecrromaguetism-Sirnplc magnetic lheory. 
f\.fagnet~c ficl~. Lmc offorce. Field slrcngth. Field intensity. Magnelic fields due 10 
current 1n stra1g~t conductors. loops coils and soleoic.ls. Rclalive direction of currenl 
ao_d_ficld. Effect ofiron. Flux density. Total nux. Pern1eabili1y. Hysteresis. Typical B/ 

• 
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1-1 c111Tc,;. 1\fagnl'ti...· ci1n1i1. Comp;ire wilh l'kclric circ11i1. Air gap,; inlrnducl' hi~h 
rduclancc to a 111;1g1w1ic circuil. ~implc 1wmcrical work-no clabonllc circuit 
cak11l.11inns. Sdf induclancl~. qorcd eth:r!!Y in an induc1or. 

4.-C,1padhmce-,\,;;1 properly-fiKlnr,; 1111011 which ii tlcpc111ls-ch;1 rging anrl 
1lisch;1 rfing ;1 c;1pc1ci1nr. Rd;uionships r) ::c C\' Ser-it's and par;tl le cnnpli 11,g. r ncry~ 
slnrt·d in a l·;1p:1t·,11nr ~;("\'~. 

5. R1..-i.\ir111 ,f/11.11mm,·nr.1-Prindpk·, an(I funclions of<.wih.:hhoard indiratint! 
i n.<.;1 ru llll'nls. [\ 1m i ng·l'oil. 11111\ i 11):!·irnn ii 1HI d) 11;1 momt'ln 1~ pcs. l lsc_,; of ,;Ii u n1--; 
;inti scrk,; re,.islancl's 10 innr:1sc 1hc rnn~l'. Thr currt'nl 1r;111,;fnr111t.'r pn1c111i;1I. 
1rn11slOnncr fnr ins1n11ncn1 \\nrk (dc,:;., . .:riprion and si111p!t· nplanalion). 

6. Fl,'frr,,-111f1g111·1i,· i11d11('/ir111-l:;1ra1la~·s and l.cnz·,:;. L1ws. l\f;1gnilutlc ;ind 
dirt'1.,;lin11 indllt.:Cll e.m.f. Fon .. :c prntl11ced nil ;1 t.:urn.:111 c:1.-r~ing t:onduclor. Mut11;1[ 
i11duc1io11 {prnpt'rl~ on!~). 

7. R1•1i,·inn of" t).(·. ;.:1·11errll01'.1-Conqruclional dc1ails. Prolt·t•Jion. F.rnJ. and 
lnad \'oltagc 1..·qlia1inn. ,\l·tinn of comm 11J;l!nr. Si mplc pro pc r1 ic" of l,1 p and \\ ;n .... 

wi1hling<.. l\k1h11tls of suppl~ing 1hc ficld--st']iar;1tl' c.xci1;11ion. <;hUnl. St'rics ;1ml 
<.:nmpound,; \\intling<;. flricf lrt·;11mcnl of ll1t·nry for ..;clf-c\cil<llinn. l·fr.1sons; l(1r 
foilnn: In l'.Xdtc. Rcmcdie,:;.. 

X. R,•,·;_,ion ,fl110,ldwra1·11•ri_1tin- Mel hn1ls of ,nlwgc cnnl ml. P,1ralkl 01wra1 ion 
pmct·durc for sl111111 and compound ,gcnn;1lor<.. The cqu,di<.in,g har. 1.oad ,harin_i,r 
trc;1kd q11alilali\d~. D.C. rno1or,;-con<.;1nicrional details;. Spt·t·d and torq1H: 
cqu:11ion'-. l..0;1d t.:harat:1eri ... 1it:s. Srccd conlrol. 1\1olor G1kulalions (no enicic11n 
cak11la1inns). ,\pplicali(111s IO \\'ard Lcn11;1nl s~slems. S1cni11g (ic;ir. Sui1ahili1y of 
tl.l. 11101ors for lhe \;1rio11..; 1ypc<; of\\urk~ 

lJ. N,·n'.1h111 ,f.\f11rt1·1)-j',..'t•t:'d for a <;!;irtcr. ·1~ pcs nf manu:11 ~,arlcrs. !)rum con-
1rnllcr. T~ pcs of ,\u1n111:11it' S1;1 rte rs: 

(a} Cou111cr e.m.f. sl:irlcrs 
(h} Cunn11 ckmcnl ,;1ar1crs 
(d Time dcmcnl slartcr.c;. 

111. U,•,i1ion ot'disrrihlftim, cin·uiH-1 \\ire.and rint.! main S\ sll'lllS for d.c. l.1sc of 
fuses ;ind t:in.:uii-breakers. Use of earth lamps. ~ · 

11. l?.1·ri.~itm rf h'.\fin,J!. 1111·1hod.t and 111nmm·me11/.~-Rcsis1ant:t' 111c;1surcd hy 
,1mmt.:1cr-nllllll<.'lt'f. lw hridec .ind In· inslrunll'nl. Ccncral insuhation. co111innil\ 
;inti 111illinllr-drop lt:._1in,;.~l_.a11l1 ,,.;,cin,g. TL'mpcralurc 111c:1 .... ure111cnl hy n:..;i~l
;1111.:c. 

11. R(•1·i.tim1 ,1f'{aulrsot1d 111aiu1t·t1am·,,0(11,achi11,•s-O\Trhca1inc due lo rncch;.1 n i
c:1I illlll ckclricai ·de feels. Sparl..i ng at hrll:r-hcs. Loss nf residual m~gnclisrn. Tt•s1ing 
mm..'hines-usc of1hc nwggcr for in:r-ultalion test."-. 

IJ. J?,,ri.~itm ,!f1rar1'_.fi1rm-Gencr;:il A.C.-prnduclion ofan ;tl1ernating wa\"c
form. The _c;inc law. Frequency: ampli!Udc. imlanlaneous and m1ninn1m ,·.iluc"-. · 
Rclalion hclw1..·cn frequency. number of pole.°' and speed of ,1 macl,inc. R.1\-1.S. and 
m·cragc values. Form f;1c1nrs. Rq1rcsenr:.11inn of :,n :illernali ng qua n1i1y hy nwa nf-.of 
;1 plwsors 10 give i11<;111111ancous .ind R.J\1.S. rnlucs. 

J..f. R,,,•;,,im of" .·I.C. f'irrnirs and 1!,(' .wries cirn,ir...:....Rcsis1a11cc. i11duc1ancc. 
rnpaciwncc ami" impcd.ince. Curren! ;11111 ,·o/t:igc fcla1ionship. Use of ,·cclors. 
l'owcr. 11pparcnt po"Lr. n.·.ictivc \·olH1111p and power r:11.:tor. The impedance 
triangle. Rcac1in: ;111d ;icrke componcnls of curn.:nt. 

.. 
• 
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Tl , para/Id cin-lfi1-Trca1mcn1 hy \·cc1nrs only of foirly simple cirrnils . 
15,. 1' .. ·ind ihc applii:a1io11 of Gtp.n:ilnrs of pm,cr li1e1or imprn,·cmcnl. 

. (;1p11(1t:111Lt: ' . . 
Tlir .

1
,.
1
,1,11st' -':r.11c11n: ,-tdramogc.1· '!f 3•11hm·(' onr s111gfe-pl1t1sc•-S1ar ;inti dcl!;i 

· lh _ \cciions for supplies and lo;ids. l'lwsc ;111d line rdatiomhips. Power. 
~1_1'~~~-I ,1:;:\:: -t-wirc di.qrih~•tor. Al1crn:11or,;:. Cons1n1t:lion. Synt:hronishing .ind 
fl~Jl _1_. 10 ln:id slwring ol ;1l1cnrntor.c; in p;1ralld. 
n:1~11,:1,lt: 

17 
fral/\/(nm,·1:1-Ekmcnta1y princi1~le-~1: :u.:linn ,!ml gcn~·ral dcscrip1io~1 . 

. _ ·
1
. li(ul; on in1lt1t:l·d c.111.g. (lo<;st.:s ol l'll1t:1cncy). Cons1n11:11onal l.1you1 ol J. 

l ;i!LII 
1
'1 .. , ,,.r,,rincrs. Co ill in!! 1111:1hnds (in e.cncrnl lcrm,;;J. R,lli 111! or hol h ~inglc ;1 ml 

1·1~i.::I••' ~ ~ ~ ~ t:~,;,l<;L' 1r;1 n~1;1rml'f<;, Pnllhh.:lion or rnlaling magnclic field usi11g ;1 polyplrnsc sup· 
· I\' 10 a ,:;uiral'k stawr . 
p · ,~ /1/{/u(lion mnrort-Cnnsl rudinn. slip. rclCrence to rolnre.111.[ a ml frequency. 
·t\· ,t,1 tnn.iuc-<;j1l'L'll ct11"\ C<;. Clip·r.ing a ,~ti ca~c 1ypc~. I kscriplion of do11hlc cage 

. I. si·irtinl! rne1hod5-. Re\cn:;il ol rn1.111011 d1rcct1011. 
l~p..: .. • ~ 

19_ Srm·f11·,111mts morm'.\-Cons1rnc1ion. Slarling methods. Rcfc,·encc 10 use or 
pt)\\"Cf r.ic1or correction. 

:!O. Singlt'·/11,a.w• ind11cria11 morors-

(a) Splil phase 
(h) Capacitor s1;1r1 
(c") Capacilor run. 

Propcr1ics of 1hc.<.e molors slmlin!,! anti running. Reasons for c,1r1hing 
;ippar.11us. Rc.1~011." f{l~ c;1r1hing or 1101 _c.111hing one_ parl of ii syslcm. J-plrnsc sys
lems in !-hips.<. omp;1nson hctwccn .'-tll1dly car1hc1I. 1mpctl;i11cc carlhcd. :ind 11,ial
inl! .~tarl point in :1 J-phase syslem. Transducer .is :111 cncrgy CO\'Crlcr. rcn101c 
indication of speed. 1empenllurc. pressure. lluill•lc\·cl !orquc. 

21. Ef«'<'ff(ll1ic.t-Thc f'unclinn of .1 rcclificr and 1hyris1or. Single .ind J-pllil'.C 
hri<lgc circui1s 11nd the oulput wm•c-forms. The h:ilf-controllcd ancl fully-conl rollctl 
1,ridl!c uses ofscmi-conduc10r devices to clri\'e d.c. molors. Need for pmtcc1inn of 
scmf-conduc1ors ;.1gainst o,·er-vollclge and ovcr-currcnls. Mc1hods of prolcclion. 
Comparison of lhyrislor wilh Ward Lcon;:inl conlrnl. 

22. The rmnsi.Hor curr,,m gain /J-

Thc transistor 11s a current amplifier. 
The lrnnsislor used as a swi1ch. 
The trnmislor used as a small sigrwl :unplifcr. 

Comparison of: 

(i) \·ah·e circuits 
(ii) transistor circuits using discrelc components 

(iii) integrated circuit 
Limilations. reliability a11d economics. 

Grade I Engineer-Part 8-:\'.a,·al Arcl1Uccfurc anci ShijJ Conslruclion examinalion 

I. Rerision of Simp.mn '.-; /st Rule- in dctcrminine the ard1s. and ,,oJumcs of 
ship forms. .. 

Trapezoidal rule for areas and ,·olumcs. 
Transverse 2nd momenls of arcc.1 of waler pl,rne. 
long!ludinal 2nd moments of are;1 of water plqne. 

.. 
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Si111p<;n11·s 2nd rnk anti ils U<;c-Sirnp~on\ 3rd rule. 
lmpro\'ing:m.:ur;1t:y of Simpson·,. Isl rnk \\ith i111t:rn1cdi;t1L' ordin;11L''-. 

1. N.1•1·i,ion r!f.1hffi <?f'( :c. -problem rcqui ring gre,1tcr dcpl h or 1111lk·rs1.i n1 ling. 

Sia hi lily prohlc111s-rcquiring the lklcrminarinn of 2nd 1no11w111,;; nr ;1rca h~ lhl· 
"1';1rn lief Axes ·rhcon:111 "-largc :1 n,gfc ... , 1f l1l'L'I. r·r,·1,.1,,r/i1(·,·-,Jli·t 1-..: nL•L·f (>n frl·c '-ti r
facc hy-

(o) suh-dividing lank<; lo11gi111din;1lly: 
(hj suh-tli\·iding ln111s\·erscly. 

.1. l.on~i11uli11al uim-o:nlre of l101:i1ion-longi1udin;il B.:\1.-diangc nf 1rit11 
due to moving masses-change of trim dui.:: lo adding or l'L'lllO\ i11g n,a<;.<.c<;, 

4. Ffoodir1g-clrnngc of lri111 ()fa hox h,irgc due lo flooding end cnrnp;m
menls. 

5. Rt>fatiomhip h1·/11'1't'll /l(lll'c'l'.t-dfrcli\l:- pmH'r. dclin·red pm\Cr. thruq pcm er. 
shafl powcr-propulsi,·c propeller ...:o-cl'licknl-hull efficiency 1hrn-.1 l'L'dul·tion 
faclor. 

6. Ruddc1'.o;-1yrcs-rud1lcr forccs-cl'nlrc nf prcs'.Url'-lorquc-diaml'll'r nr 
rudder slot~k-hcmling am! 1wis1ing. 

7. Srrc'llKlh <f s/df1s-hcnding nmmcnl curYc-load diagram-.-lilad di,1ri
lm1ion-shcer force di;:1gra111 :11111 rnodul11s c:1kul;11inns. 

R Ship ~IJll'S and da,\·s{[,ca1im1.t- Ship cnnslruc1ion definition~. Tonn;1ge 
mcasu remcnls. 

9. Shi!' .,'h11C111ral .1-rr1'.1s,•s :ind srruc111n: lillnl lo acco11111wd;11l' lhc..;c qn._·<,Le-.: 
indudi ng q rcng1 hcning of hot10111 f{1nrn rd and pan1ing ;1 r\·a. ·r~ pic;t I Ill idship <,:..·..:
tion showing douhlc hollom framed: 

(i) 1rans\1crsclv; 
(ii) longirudinially: 

(iii) douhlc holtomcd floors. 

IO. Watc~1igl11 hi,//;/,eads

(i) conslruclion: 
(ii) c11l:1ehmcnl lo deck ship·s and tank lip Pr bollom: 

(iii) incthod of carrying services through bulkheads. 

\Vu1cr1ight doors. 

11. Srmrrural fire pmfectim1. 

12. Suney in d1J1 dock.- Dry docking. Danrnge stahility-lcvcllin'=" arrange
ments for damaged side comp:irtmcnls. 

GRADE I ENGINEER-P,\RT ll-ENGINEERING KNOWLEDGE(GENl'RAL) 
examination 

GRADE I ENGINEER-PART ll-ENGINEERING KNOWLEDGE (MOTOR) 
examination 
GRADE I ENGINEER-PART ll-ENGINEEIONG KNOWLEDGE (STEAM) 
e:xamirwlion 

Cm1didore.t.f(1r a rnmhincd .Heam a11d mmor Gmrf,, I En~i:inrc'r Crrr(/icare ,f cm11p,·tt•11c:r 
11111.\'I IJe prq,arc•d la he e.nm1i11ed in all items (I} fo (.Y,). h11r those.for a stc11111 ccn{fimrc <1( 

.,,. 
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. . rf,,• ,r,•,i'11 cl/f/Ol".\'r'llll'III of (I mntor 1·,•rti/i,·alt' oru1111111·/,'111T .,h,t/1 llfll /i,• 
f '11 ·1 (II · " " · 

n1111J'1_· • 
1
1-. ., ,

111
\ (f tJJ to C}J and rhosc (rn·a mororn'rr{/inlli' r1rct1111p1·11·m.,- or th,· mo1or 

///lt'/f//lt ' . I ,- . · .. 
(\I/II T ,(rl \lt'tl111 Ct'l"l/'f,Ctllt' of COlll/1t'IC111T .\· 1,,// llof ll' 1'.\"a/l//ll1'd m 11,·ms (/_1) 
,•11tfo1;11·111c 11 '· · · • • 

/fl ( /SJ. 
The /:",igim'i'ri11g 1.-.mnd,·,~i:~• rn lw shmm hy ('(lllr/i~l,m·s is 1h~11 u·ld1·h is r,•,11~in·d_1;,r 

,\. tlw-11.i,•. t1ri•m1io11, and mamr,•1umce_,!f1ht' 111ad1111,·1:r. 1•11111111111•111. and .,-/11p xr,·m·
!llf"I' 11 1,,,1/1_1" in rlll' chmgc• 1!f 1'1e cng1tl(W'. 

I!. 
C,mr!idt11t·s ma.r he n·quircd To i//11.un11,• //wir mwr,•rs hy m,·m1s ,!f'Jin•hand 

_1t1·11·ht'J. 

I. 

, 

.1. 

~-

5. 

!,, 

7. 

8. 

A J.;nowkdge of lhe mc1hods nf m:inuf:telllre of lhc \·arious com
poJlt:nls. the gcn~ral efli..·c1s of \"ii rious ~real mc111s on lh~ phys~cal p_rn
pertics of ma1crn1ls commonly nse(I 111 !he cons1rucr10n ol m:mnc 
cneincs ii nd hoilcrs 11nd 1hc mci.::hanical lcsls to which lhese nrnh.·ri;1ls 
arC nornrnlly suhjcctcd. 

The na1ural :111d dcsirahlc propcrlies of sleam. fuel. l11hrirnnts :111d 
o1her liquids. _g;.1ses and \'Hpnurs used in nrnchincry on homd !->hip. 

·1·hc use. c.:on.<.lruclional dc1.1ils. :111d principles ill\-olwd in !he m:lion 
of 1hc pressure gauge. 1hcnnnmc1cr. pyrnmelcr. barometer. 
<.alinomdt-r. h,drnmclcr and other mch:rs common!\' used lw 
~-n_ginccrs on hi1ard ship. · • 

l)issnh·ed snlitls. scale ronnarion .inti li..-edwa1cr1rea1111c11I. Corrosion 
inhihition. 

The melhods of dc;ili_nl! wilh wc:1r and learor 111,ichincrv ;1 ml hoilcrs. 
The align mcnl or m;1cl1incry p;1r1s. The corrcc1inn or <icf"ecls due lo 
flaw,; fn 111c1tcri:1l or .iccidcnl. Temporary or pcrnrn ncnl rcp:tirs in 1he 
e\·cnl of dcrangcmcnl or 101,II hrc:ikdown. 

Con.<.lruc1io11al dctilils .ind principles of ;u;tion of pumps ;md oily 
waler .<.(·p11rators lil!ed in ships. The general re qui remcnl concerning 
feed. fuel. bilge. hall:1s1 and lire pumping syslems. 

The cons1ruction:1I arrnngemenl. del,1ils and working nf slccring 
machincn·. rcfrieeraling m:1chiner\'. hnlrnulic and olher auxili:1r\' 
machine,~- and ;uch ~l;an1 and inl~rn,ll comhuslion cnl!ines as arC 
used rnr e·mcrgcncy.ir1ld ;wxilia1y machinery on hoard s~hip. 

(a) Appliciltion oflhc indicator. Flucwalion ofpre.,;;surc in 1hecyli11-
der :.1s shown hy indic.Uor diagn1111s. lnlerpn.·1:11ion of normal 
condi1ions. C.indidatcs for Class I licence. molor onlv li111i1ing 
endorsement will he ex peeled lo illu.,;;lr.lle. hy means oi"skelchc;. 
lhc clwngcs produced in 1he diagr.1111 due to ;111 ;:1l1cr.11ion in 1hc 
selling or working of lhe val\'Cs or :my olhcr foclnrs. 

(h) fi.-1cthods of delcnnining engine .,;;lwfl power. The principles of 
working and melho<ls of calihralion of dn1;1111omclers :ind lor-
sion meter.,;;_ J 

9. S;,1fC wo·rJ.;ing pr;1ctices. O\'crlrnuling nm chi nery. mcclwnic.11 safety in 
worbhops. 1iro1ccli\"C equipment lif"!in,g racklc. 

,. 
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HI. l<nowlcd,ge of 1hc appropri:llc sra1111cs !lw I cnncl'rn m;1 ri ne en~i 11t·cr ~ 
(e.g. 1ho,;.c dealing wilh oil pollurion :ind ck,111 :tir) j<; required. 

(a) Precautions aga ins I ri n.: or explosion. Fl.1sh pni nt. l :xplo.~in.: 111 i \
lures of air and g.:is of vapour gin·n off hy fuel or l11hric:11i ng (iii<;. 
The d;111ge1· or le;ik;1f!e from oil wnks. pipes. ga<. rrnducer<. and 
v;1porisers. par1ic11la1ly in hil~es and nlher unn:11til:11cd ~11,1ce•-: 
sources or ignilion. The ac1inn or wire g;wzc diaphr;1_g111<. and 1hc 
plat:es in which such tlc\'iec.c; should he filled. 

(h) Toxic ;111d olhcr dangerous propcrlics of suhqarKc:, u~ed in 
111.irinc prnc1icc. Main1e11ance of plant assncia1t·1I \\·ith The c,1r
ric1gc of d;:1 ngcnms cargoes. 

(c) !"ire dcteclion. Mclhocls of dc;lling wirh lire. At:tion ;ind 111;1in
tc11ancc of 1m·cha11icn I ;11HI chemical Ii re exli m!ui.~hcrs ;nHI nlhcr 
fire-ligh1ing ;.1ppli;111ccs. rcsrirntors ,ind .'-alC1~:-h1111p<.. 

11. Control S\'Slcms. nu1onw1ion ;ind ins1rume111atinn. l'i:rindiG1II\· 
unnrnnne(._i nwchinery sp,1ccs. Bridge co111rol ,1rrangemcn1~. ;d;1r1{1 

::;yslcms, opcrn1ional 1cchniqncs ;1nd work prnc1icc,;. 

12. The mclhods of cons1ruc1im? m.:1rine sleam lurbincs. l!earinl! .ind 
hoilers, lhc process lo whkh 1l1c sncral part~ arc suhmi1!cd or; hich 
a re inciclenr.i I lo 1hcir ma nu fac111 r"e. and !he mer hods employed in lit
ling lhe·machinny on ho;1nl :ship. 

I J. The various lypcs of propelling and au xillia ry mac hi 1_1cry now in u<;c. 
lhc functions of c;teh irnpon;1111 p.irl <I ntf I he :111c11tion required hy the 
different parts of the nwchincry on hoard ship. 

14. The mclhods of tcsli ng and altering lhc selling nfthc sle:i 111 admi,;c.ion 
.ind cxlrnust ,·al\'CS of auxili;iry machinery a 1111 I he cffcc1 produced in 
lhe working of !he engine hy definite alternlions in the sc!lings pf 
lhe valves. 

15. The cons1ructional dciail.<. ,rnd working of e\"apo11ors. feet! w.itcr 
healers illld feed Willer fillers. 

16. Milrine hoilcrs of ,·arious modern designs, their constrnction and 
manner of allachmcnt of ship. 

17. The use and 1111.11rngemenl of" hoikr fillings and 11101111tinps wi1h spe
ci,11 reference lo waler g.iuges and safety vah·cs. Precaulions ncce
ssflry when raising steam ,md operating slop \".tlws with particular 
reference lo the danger arising from waler-hammer action. 

18. Conslructio1rnl delHib. operation.ii and mainlenance ofinst;illalions 
generally employed for assisting draught. supcrheating steam and 
burning fuel. 

19. The principles underlying lhe working of inlernal comhustio!l 
engines. The differences be I ween ,·arious types of engines. Conslruc
lional delails orintern.il comh11s1ion engines.gearing and clutches in 
gene ml use. The processes to which lhe scwral pans arc suhmillcd or 
which arc incidenlal lo their nmnufaclure and 1he n1ethods in lilline 
!he nrnchinc1)' on hoard ship. ~ 

20. The nalure and prope·rties of the fuel .ind luhrica1ing oils generally 
us,;d in inlernal combusion engines. The supply of .iir and fuels to 

G 
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1 
indcrs of engines of cliflt'rcn1.1ypcs. The means of cooling 1hc cylin

~l~rs and_ pis1011s. Constructionnl dc1.1ils and wnrf.:ing of t1ir com-

prc:r-sors. 
Swrting and r~vcrsing arrangements and I he n1rious opera lions con
ncclcd 1hcrcm1h. 
The a11cn1ion required for lhc opcra1ion 11ncl nrninlcmmcc of rhc 
rn rious parls of machinery. ·_nu: use c111d management ohah,c:-. pipes. 
conncclions and :-afcly <.lcnccs cmplo)"Cd. 

Cons1n1c1io1rnl dcli'1ils and m;rn:,gcmcnl of auxiliary steam hoilcrs. 
ihc:ir fininl!S aml mnunling. wilh special reference lo water gauges and 
s;ifc1,· ,·;1l;c,;. Cons1n1ction.d ck111ils :ind 111.111.igcmcnt of m1xili.iry 
rnal..'l~incry. l)raughl comhus1ion equipment. oil fuel ct111ipmc111. 

The c1cl111inis1ra1i,·e dulies of ;1 Chief Engineer. Ol"f!;lnis;ilion of his 
s1.1ffforcmcrgc11cy duliesand !he use of safety cquipmcnl: organisn-
1ion of rcp;iirs and sur,,-cys: reports lo owners: 1raining 111arinc 
engineer c;ulcls: pcrsonncl/m.111c1gcmcnr. 

The recognilion of irrcgul.1ri1y in 1he performance of nrnchincry. 
An.i Jysis and in1erpre1:Jlion of moni1oringcquipmen1 ,ind insrrumenl 
rcadinl?:S to de1erminc nwchine condilion and fulurc ;1nlilahili1,·. 
Di,1gn;;s1ic 1cchniques lo forestall hrcakdown. • 

ln1cnw1ional m;1ritiinc law cmhoc.licd in i111crn;11imwl ;1ercemcnls 
and conn·n1ions as 1hcy nffccl !he specific obligations :11{d respnn
sihi lilies of 1hc cr1ginc dcparlmenl. 

Grlldc 2 Engineer-Part A-Applied mechanics cxaminalion 

I. Siatic.f-force ns a nctor. Triangle and polygon of forces. Rc5ullanl and 
cquilibr:1111 of a system or co-concurren1.copla1rn r forces. Equilihrium of .l ct;ph1nar 
fon:cs. Momeni of force. Couples. Moments of areas and volumes. Ccnlrmds and 
centres of e:ra,·i1y (limiled lo geo111e1rical shapes). Conditions of equilibrium of 
solids. Nec~ssary force applied parnllcl 10 an inclined plane to pull hody upordown 
ihc pl;rnc.or to h01d it slalionary(includingeffecl of fric1io11}. \Vork done at uniform 
speed up the plane. 

2. 1:rk1ion-Laws of friction for dry surf.ices. Co-emcient of friclion. Fric1ion 
angle. Energy and po,,:er lost due 10 friction in simple hearings. 

J. Kim'llll7fic.f-Linear morion: Graphs and cqucllions for displ:1cemen1. speed. 
\'elocily. and uniform acceleralion. Si rnple cases of ,·cctorcha ngc of\'clocity and the 
acccleralion produced. Rcl.l!ive velocities in one plane only. Angular motion: 
Equalions for displacemeol. velocity .. and uniform acceleralion. 

4. Dy11omin-Work and pou·er. Prohlcms wilh conslflnl force or force wilh 
lincar,·aria1ion. Energy. ComeT\·ation of energy. polcnlial energy. Ki nclic energy of 
transla1ion. Newlon\ Law:- of motion. Momcnrum and ralc of cha nee of momen
lum. Ccnlrifugal force and ilsapplicalion lo conical pendulum. unloaded governor. 
cun,,cd !racks. and machine pans. Stress in 1hin rim due to centrifugal action. 

5. Afaci,.;i,es-Simplc lifting machine. Gr.1phs of load·efficicncy: linear law. 
\'eloci1y ralio. mechanical advnnlagc. and efficiency of 1hc following machines: 
Wheel and axle. differcnlial wheeel and axle. rope pulley blocks. differential pully 
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hlock,,:; scrc"jacks. warwick screw. h~·draulic j;1d. wnnnd1'i\'cn chain bloc/.;,;_ and 
.,:;inglc and tlouhlc purdwsc t.:rah winces. RcduL"1i·on gc;rring. 

6. 5,'rre.H a11d Sm,in-Din:t:I qress ctnd '.-lr:tin. Shc;1r stress. I lnoh.:'<.; J...1w. ,\J<id-
111 us nf daslicily. Ulti 111:1 h: lcnsilc sl rcss. Yidtl slress. 1.imil 11f pn111or1i111w liry. I\: r
ccnlal.!c of cl1lll!.!HI ion and red11c1in11 11f ;1 rl';l. \\'od,i II!.! qn .. ·s<.. Fncfnr nl\:i ll·1,. Sire,, 
due 1,; reslrit.:tc~I c~p;1 nsion 1>r conlracli1,11 of ,:;ingle ~111e111h1.·rs. · 

7. ll<'ams-C:.1111ile\'crs and simply suppnrlcd !,e;uns wirh cnnccn1r,11cd 01 

uniforntlv dis1rihurcd loads. Sh1.·a ri Ill.! fr1rl"e a ntl hendim! 11111me111 dia~rn rm. Srrc~s 
due lo he.nding. ~ ~ ~ 

R foni,m-Twisiinl.! nH1111cn1 due In cn!!inc crank rncdwni'-111. Slrcncrh ;111d 
slilfoess of solid nr hollow slwlis of circul,;r cross-sccrion. Slrcss duc 10 lor,i<111. 
Power 1ramani11c.d hy sli:ifls. Coupling holr,;;. 

9. TMn Shf'II., Circumferenlial and ln11c:i1udin;d stress in thin nlin!.!.ric;II ,rnd 
spheric;tl shells suhjecl ro i111ernal pressur~. · -

10. /~rdmstmics-Equilihrium or nn:11ing bodies. \':11i:11io11 nf fluid pr1.·s<:11r1.· 
wi1h dcplh. Lc,·d control. 'for.-.1 force due 10 liqtrid prcS'-U re on im111t·1,L·(I plane <..LJ r
foccs hnrizon1.1 I or ,·en ical. Centre of prc.~su re on a reclangu la r \ t'rlicula r plane su r
facc or !lfangle pl.111c surliice. bo1h wilh one edge parnllcl IO 1hc surface of Ilic 
liquid. 

11. /~rdiwu/in-Full hnrc llow or liquid 1hrn11,;;h pipes under 0111sran1 ht·ad. 
Flow through orilicc. Coefficients nf\'Clnt·i1~·- conlrnc1iof11 of ,irc:1. and di<..ch:1rgc. 

Grade 2 Enginccr-1'11rl ,\-,\11plicd I leal cx:1111inalion 

I. /Josic Tht•m,nr~rnamic Pri11ci1dcs-Prnpn1ics. energy. lhe first law or thcr
modynamics. llow and non-flow proi.:es.<-es. 

2. £/emems-Tempcrall•rc .ind its mc;-1~urcmcnl. Linear. supcrficial. and 
volumelric expansion d_uc 10 lcmpcralurc changes. Cocffkicnls and 1hc rclarion
,,;hip hclwcen lhcni. Specific he,1t 

3. II eat 7iw1:ift.'r-Qu;ili1a1i,·e I real men! of l1cal I rn n.,;;fc r 1,y comluclion ;1 nd lhcr
mal conductance ,111d ,1pplic111ions 10 prohlcms. 

4. Afh.:111n•.f-l lc;il a n<I 1e111pera1urc problems invol\'i ng ch;111gc <if pha.\c a IHI 
1101 more 1ha11 J suhslant·es. 

5. Gmes-Boyle"s ;111d Clrnrle's Law,c; for pc,fect g;1scs . .-\hsolulc le111pcrnlurc. 
Characlerisliccquarion. Constant Rand il.c; use in ,c;implc prohlcms. Isothermal and 
a diahalic expansion and comp,·ession. Rclalion between P. V and T when P\'n + 
Constant. Specific hears Cp and Cv ctnd the rcl<llionship belwecn them. 

6. A;rcompressm'..,-Element..lry pri nciplcs and cycles of opera lion. C1lculati0n 
of work done. lndicalor dingram.c;. 

7. !menial ComhusJfo,i E11gine-Elemenlary principle.<. and cycles of opcrnlion. 
Aclual indicalor diagrams. Work done and power developed. Fuel consumption. 

R l'mpe11icso/S1eam-Changcs ofcnllrnlpy wilh .iml wi1bout change of phase. 
Specific \'olume of src:im under ,·c1rious conditions.. Throt1ling. Separating and 
lhrorrling calorimeters. Boiler cPiciency. Use of slcam iahlcs. Effccr of ;1ir leakage 
in(o condensers. 

• 
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11

;11,, St('am ,.l11xilia1J· MnchitU'l:J'-Mcn n cffccli\'C prcssu re and work 
R1•111110<{ • • S · - -- ~+·,,ci11g slcamcxp;111."1\·dy .. lc.1111 consump11on per hour.ind per 

mci.:hnit:nl . .1ml on:rnll cflicicncics of engine .... 

Hoi!t•r\· and 1~·11gi11<'s-Bnilcr cflidcncy. lkal ha lance for engine and hoikr 

triiil~. . . .. 
1 

\"r,·om / 1ohm,·\--1·1cmcnl.i1,_~ 1_1nnc1p~cs. S1m_pk 
I . · 1 . li,um.:,11 and o,crnll clllncm:y. S1t•;11n consumpHon 

tJ1Cflll,I . llll L 

,·eloci1,· di.ierams. 
1~i:r hnUr and 

(llllj1UI. . . . . , . _ . 
., Comh,r.\lion-Sohd :me.I ~1-ql!ld ll)ds. l11¥l~crc<1lor_1ilc val_uc. Cl!cm1cal ;qua-

. 1-
1
: -om,,ktc crnnhusllCm. f hcorc11cal m1111111um :11r rcqu1rctl. Lxccss nir. 

ltOll Oft. 
'-'· u,:(ri,!'.:i'rdlirm-:\'aponr. compn.::_,~inn cycle. R1..·frigcraling clfrcl. Cooling 

lo;HI. tJ.~c or 1al1ks ol prnpcrl 1cs of rclngcrn nts. 
J..f. /Joil,'t.\: r1 11d /-)·11J'om1m:t-Clwngc in di.c;soln:d solids due lo conlaminalctl 

li.-t•d. Bin\\ i ng down. 

Grade 2 En~inccr-P.trf .\-Eleclrolcchnolog!· c\amination 

I. T/h' /·.'!ecrric Circuit-l:1nils-:--a mperc. c~hm and ~rnl!. Oh~n·.<'. J...n~·- Serie:'- ,md 
,aralld dn:uits or sounxs ol e.m.l. a ntl .'or res1slance. Currcnl d1stn!iu110~1 or s1111plc 
\-cu its. f)iffcn::ncc hc!wccn c.m.[ and p.d. Power a ml energy. Rclallonshtp hc1wcc11 
~w:i1im.!. mcchanic,11 ;111tl dcctrical unils. 

Conductor n:sisf;1 nee. cffccl oflcnglh. nrca. nwlcrial :ind lcmpcrnlure. Tcmpcrn
lUl'C cn-dlicicnl or rc.<-is1.1 nn. Types of insul.11ion. Rcsis1h·i1y. 

2. 11,M~cSr.\f1'/lls-\\'hc,1lstone ne1work hridgc. slide wire hridgc: .ipplicalions 
in slccring cc;,rs. rcsist;rncc pyro111c1crs. <:I rain gauges. Kirchhoffs L1w. Parallel 
opcralion ol'h,1llcrics wilh unequal e.m.lS. :inti diflCring inlenrnl rcsist;1nccs. Dis-
1rilmlion problems. ,·oltagc drop. 

J. Cd/s-prirnary ;md sccondc1ry (add ;111cl alblinc) lypcs. 

Cnnstruc1ion ;11HI prin1.·iplcs. no chemirnl formula. Mainlcnancc. clrnrging. 
\\';111-hnur ,ind ampere-hour efliciencics. 

.f. ,llagnt•tism and n,'<·tmmagncti.wn-Sirnplc nrngnclic rheory. nwgnclic field. 
Lines of force. Field slrcnl!lh: Field in1ensi1,·. Maenctic fields <luc 1o currenl in 
s1r.1ich1 conduclnrs. Loops~coils and solcnoiZts. lkf;1livc di reel ions ofcurrcnl and 
licld~ Hice! or iron. Flux dcnsily. Tow I llux. Pcrmcahilily. 1-lyslcrcsis. ·rypic:.il 11/1·1 
cur,-cs. Magnclic circuit Co111p,1rc with clcc1ric;II circuit 

5. U1•01m11og1wth· i11durtim1-Flux-Un kc1gcs. f-ar;:1dc1y' sand Lenis la,,·s of dee~ 
trom.ignctic induclion. stalic induction-c.111.f. or self and mutual induction. 
(h:1rnmic induclinn-m<H.milude or e.m.f. direclion of induced e.m.f.-thc riehl 
li;1ml rule. u~c ofelcc1ro~rngnc1ic i11duc1ion principles in clcc1ric machines. -

6. "1~,r11111cn1x-Pri nciples .i ml func1ion of swilchhoa rd indic.ili ng instrument.,;;. 
Mm"ing-coil. mm ing-irnn and dyn..1111omc1cr lypcs. Uses of shunls ;1ncl series resi.c;
~~nccs to i111:n:;1~c lhc range. The cum:111 lrnnsformcr ;1nd polenliill Im nsformer for 
111s1rum~nl work (description anti simpk expl,1nnlinn). Elcctromagnclic induc1ion
Fanhlay c; anti lcn;.(s law,;;. l\fagniludc anti direclion of induced e.m.f. Force pro
duced on 11 L'II rrL·n1-c:1rr~ i ng. conduc1or. 

7. /J.C. Gmt·1mon·-Con,1ructinnal tklails. l'rolc(lion. E.M.F and load ,·oha!!e 
cqu,a1ion. ,\ction of cnmmu1:11nr. Simplt- propatics nr J;q, ;md wc1,·e windinis. 

.. IJ5 

l\fe1hotfs of,.;upplying 1hc lidd ,;,cpa1;1IL" L·,ci1a1in11.·.,h11111. '-L'ri,.·s; and l·om17nu11d 
,,indin!!S. lhit·f' lfL'.llmcnl of lh('nl'\ nf <.;df-c:\Cilollion. Rc;1q1ns !'or r;iiltJrL• lo 
('Xcih:. kcmt·dics. · 

K l.ood c·t,a/'/l('l1'ri,1in-~1 ... ·1hnd,;, of ,nlta!!(' conrnil. l',1raJIL'i ('1'cr;11i1111 
procedurc filr shun! ilntl cnmp11ntl gl·1i..·r:1rnrs. ·1·1ic L'q11;1li,.;ing har. l.11;1d '-harin~•
lrenlcd qu:1li1:11i, dy. I).(·. molors: ,.·nnqn,ctinn:11 ,kl:1 i 1.... SrL·l·d ;1 ntl lnrq11l· 
equalion,. f..o;id cllilradni<.lic<.;. Spl'Cil l·(111trol f,.ft1J111· Lalt:11l;11inn<; (1111 l'flicil'lll·~ 
c:ikulillion ). :\ pplica1 ion 111 \\';1 rd l..cnn;ud ,;,~ ,;,tc m.'-. ~lt'cri ng gl•;1 r. Sui 1,1 hi Ii 1~ of d .c 
111n1nrs fot the ,·;1rinus I~ p('s of "nrk. 

9. Sr,m,,rl Nt·ctl l<H a s1;1 rlL" r. Types nf 111:1 rrna I '-.fa rlt'I"'-. Dru 111 ... ·11111 n dk-r. T~ Jl(" 
nf:1urnnw1ic sr;11·1l·rs. Disrrihurion cirn1irs.. T\\o \\irc and rill!.' 111.iin ,\<.lcm lurd.c 
(cmo!!1.·11n !!cncr;1lor anti circ11i1). { ',L. nf fU<.;L•s and t'ir:uit-hrl·,1·kL·rs. I r<.c nl 
earrh i.11n1is. ~ 

111. 7;,_,·ti11r: .lh•thod\ 1111d .1/('rl.11m,111r·1;r1-Rc.c.ist;1nce llll'ilSllrcd In ;111111ll·!er
\'Ollmdt'r ·,w·l,ridee and lw in...irurncnl. (icncrnl imula1io11. co111i1111i1·, . .ind 11:illi· 
nJlhlrnp k~1ing. ):aul1 1r;1~·i11g. Tcmp('r;itun: tlll";1surcmt'lll hy resiq.1,lcl~. 

11. fi11;/,.1· and 11111i1111·11a1w1' of111,1,hi11,:1-0,crhea1in!! due 10 n,('d111ic,il ;1nd 
clccrrical ddects. Sparki1lg ;11 · brushc'-. J.n . ..,,_ of rcsidl1;il 11wgnc1i~m. Tl·s1i11g. 
machines-use nfthi: mcggl'r for insul;1ri1111 lt·s1,;,_ 

11 . .-llte'nurti11g II inc H,rm-Gcncral a.c-prnduclion or ;111 ;tl1cnrn1i11g \\'it\L' 
lfmn. The sine law. Frequency. ,\mplilntk: i11s1:1111.incn11s and ma.,inrnn1 ,:ilUl''-. 
Rcl;:irion herwet·n frcqncm:y. nurnh('r of poks and speed of a 111;1chint:. R.i'-1.S. ;1 nd 
nvcmgc rnlucs. Form foctor. l{cprc,;cn1a1inn nfan :dlcrn:ning qu:1111i1y hy mean,; of 
plrnsor 10 gi,·e ins1nnlilncous and R.M.S. ,;dues. 

1.1. A.C Cfrntits. Tl,<' 5;{'l'ic,. drn,ir-lntluclance. cap;Kil;incc ;111d irnpcd<HH.:c. 
Curren!. rcsis1,111ce. ,·oll;H!t' rcl;1lio11ship. Use of ,·cclor. power. app;1renl power. 
rcaclive voll-amp and pO\;·er foclor. The impcd:111cc lrianglc. Rcncli,·c and acti\·e 
componenrs of currcnl. Simple explnmllion of an :1l1nnil!Or as» generating unit. 
Cons1nrclion s\'nchrnnic;itH! ;inti rc!Crencc lo load sharin2: of ;1llcrnillOrs in 
par:1.llcl. · . · . ~ -

Grade 2-Engineer-rar( H-:',.'a\·al ,\rchill'chrrl' and Ship Construction c.xaminafion 

I. Sl11iulimcn,.fr111s. l.A.P .. LO.A. B(MILD). dcp1h (MLIJ) free hoard. displace
ment. de;id weight. l01111:1gc 111e;isuremc111. ~ross, ncr. dcduclinns anti exemptions. 

1. Areas and mlumcs. Simpson·s 1st Ruic ;1pplied lo <HCHS ;111d wJlumcs. Ccn
lrnicl.s of areas hy Simpson·.s Ruic. 

J. Tmtll£'.'i f'Cr en, in,111<'1:~im1. Ship.fm·m CO·l:ffecicms-Block co-cnidenl. n1idship 
co-criicienr. waler-plane nrca prismatic co-efficient. 

4. Cmtre r?fgran·~,· calrnlarions-J\dding wcight.s-remo,,ing weigh1.s-111m·ing 
weights horizo111;1lly. verlicnlly-suspcnded weighls. 

5. /Juoym1cy-Frechoard-rcsc1-vc huoyancy-cenlrc ofhuoyancy delcrminecl 
hy Simp.son·s Isl Ruic. Change in mccm draught due lo change in d~nsity. 

6. Tra11.1Te1:~e stahi/irr-Slahlc-nculral-un.slahlc condilion-mclacenlrc
mclaccnlric hcighl-stifTand lender ship GZ .is a righl_ing .irm:_moment of statical 
~1ahili1y-cffcc1 on stnhility hy moving !he t.·.G. nrlhe ship. Jncliningexperimenl
condi1ions for experiment. 

• 
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· I 11 ,,-c nows Use of the den:-lopmcnl of grnphical exercises on hydro-
?· /~~~-~:-~ ~z cun:cs: angle ornrnxi_mum s1,1hility. range of st;:ihility: point of dis

stauc c~nl! :c;fahility: poinl of ~0111ra_l1ex1ure. Grnss-cun'cs of slahility and its 
appcar,

1
.
1
:- 1 on Cil cun·c hy (.,M a<IJUSlmenl. 

uscs-t: cc 

lo! f)erclopmr'fll of EM Slandarcl 2nd momcnl.<; of area of geometrical figures. 
'· -

11
•111•011 of n'r~.1 eiven 2nd moments of area of walerplane . 

F)ctcrn11 • -

9
_ /li~'-:ing-or llonding central comparlmcnls ofhox-slrnped ,·essels-pcrmea

. 1 .. 1,,,1 buoYancv 111c1hod: mldcd mass mc1hod. 
h111~- · - -

10_ f'rn/'dlt•rs. Pi1ch-fo7e pit_ch-measuremcnt of pilch-upparcnl slip-true 
slip-wake frnclion-ncg.111,·c !'ihp. 

I I. Roista11,·e ta pmpufon~,. Skin friction Rf-f!'ivn. Froude~s L?\\'S of com
. •c;on-eciuiw1lcnl speeds for model. De\'elopmenl of e.p. (elfect1ve powcr)-p,1n. . •. 

propulsi,·c co-cll1c1enl. 

11 . .-fdmimfr_r <·o-c:(li<"it'."1. Dc,·clopmcnl;li111i1,11io1~s f uc~ co-efficicnf. Rclc1tio11 
hctwccn power and specific fuel consumpt1011-rclallonsh1p hetwcen .,;peed and 
rue! consumption m·er ii \'Clyagc. economical speed. 

I J. Cmtre ,!f ,,,~·:n,m.' or simple gcomclrical frmns or immersed ve11ical planes. 

I..J. Ship 7\pt•-~ mu/ Clo.n!/icmfom. Ship conslruclion tlcfinilions. Tonnage 
measurements. Ship s1ruc111rnl stre!'iscs and s1ructurc filled lo nccommoduted these 
stresses including strengthening ofhollom forw;1nl ;.rnd panting ;ue,1. 

15. ll'aren(r;ht h11fkht•<uk 
(i) conslnH:lion 

(ii) allachmcnl lo deck. ship·s side nncl lank lop or holtom 
(iii) method orc,1rrying ::.cr,·ices 1hrough hulk-he.id.<;. 

16. ll'<if,111(~/u harch corff,{: 
(i) types 

(ii) construction 
(iii) opcrnlion 

17. ll<llt'ltighr ,Jonrs: 
(i) re_gulalion and notes 

(ii) types 
(iii) operntion 

IS. Lift'hnat dcffits and winches 

19. Vi•rttilatio11 r,f hnfdt including I hose of colliers for carriage of coa I bunkers 
and pump rooms in tankers. S!ruclural fire prolcclion. 

w. s,ah;t;_\"('l'S: 
(i) r.n 

(ii) tank-.:1c1i,·e and passi\'c. 

21_. Cathodic protrctfrm-Sur\'ey in dry dock. Dry docking. Damage slahility
lc,·cllmg: arrangements for damage !-idc comparlmcnts. 
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Grade 2 Enginel'r-Parr B-Engine.ering knnwledge (G('ncral) ('xamination 
Grade 2 Engineer-Part B-Engineering kno\\led2e (;\folnr) examination 
Grade 2 1-:nginel'r-P.ir( B-Engineeriog Kno'11edge 
(Steam) ~xamination 

Candidntc•.t Jf1r a cmnhi11c'fl .\'f,•am and moff1r Grade 1 F:ngi11t'Cr t't'l1(/inlf<' rf cn111-
/Wt<•nc_1· 1111H"l he prepared ,n hcc•xa111i1wd in oil ir,·111s (I) rn ( 15). bur rhme_{(n· a .\tc,1111 carf{i
cate qf am1pc1t•11c..1· or th!' .\Icon, 1•11dm:1r•11tellf rf a 1iu1torcertf/icarc ,f c·o111p£'ICl1(\" shall 1101 

he exmnill,•d in items f /(JJ M (13). and thmc /<II' 11 moror cc11i/ica1t• of cnml'cfc1:cr nr the 
mntm·mdm-sc•mem qfa stt•am ccnf/icate qf rn~,11',·h·ncy .~hal/.11~J1 /1(' n·c1mi11ed in 1,;,111.1· (I::) 
10 (/8). 

Nnt(•: 

A The En.~i11ecri11g knnu·lc,~r:c 10 lw shmm hy <"m1dMatcs is 11,m wliid1 {\· n•quired_(<ir the 
use. npermirm. and mai111l'lwncc of 1h,· macl,inc,y·. cq11ijlmc111. and sliijl .Hmct,·nc 
11.ma/~1· i11 the chm;t:<' rf the l~11gi11('f'r. 

D. Cm1didatcs may he required to illtt.uraft' 1heir rm.rnn:t hy means nf .fh•d1m1d 
skctcl,,,.\". 

I. A knowlcdgcof1hc melhndsornwn11f;1c111,·crs nr1hc \\1rious compnncnts. lhc 
~encral cfltxrs nf,·:irious lrcalmcnls on 1hc physical properties ofnwlcrialc; co111-
monlY used in !he conlruclinn nr marinl' cneincs ,ind boilers and 1hc mcchanic;il 
lcsls lo which lhcsc 111a1crials arc normally .~uhjcclcd. 

2. The nalur;1I and desirnhlc propcrlics of slcam. fuel. luhrirnnrs and other 
liquids. _g;1scs :1nd \'apnurs used in machinery on hoard ship. 

J. The use. comtruclional tlc1ails anll principles i1wolved in lhc :ic1inn oflh1.' 
pressure,:; gm,gc. thcrmomclcr. pyrometer. salinomclcr. hydromcler and oilier 
mclcrs t.:ommonly used l1y en,ginccr.,:; on hn;nd ship. 

4. Dissoh·ed !-iolid.<;. sc;ilc formalion and recdwatcr trcalmcnl. Corrosion 
inhihilion. 

.5. The mclhods of dealing wilh wear and lcar or machincn: and hOikrs. The 
.ilignment of' machinery pans:Thc correclion or defects due lo llaws in malcrial or 
:ict:idcnl. Tempon1ry or penn;111en1 repairs in the C\'cnl or d,:ran~cmcnt or total 
hrcakdown. 

6. Cnnslruclion;:11 dclails ,incl principles of ac1io11 nf pump.<; and oily waler 
scpanllnrs filled in ships. The general requircmcnl concerning feed. rucl. bilge. 
hall.ast :ind lire pumping .~yslcms. 

7. The cons1ruc1ional 11nangcmcn1. dcl.iils and working or steering nrnchincry . 
rcfril!cr.lline machincrv. hnlrcrnlic ;111d olher auxiliarv machincrv and sud1 sleam 
.ind ~inlcrn:il comhuslion~ engines a!'i :.1re U!-ccl fo~ cmcrgcnCy and auxilial')• 
1n.1chi11cry on hoard ship. 

R (a) Application oflhe indicaror. Fluc1ua1ion of pressure in lhe cylinder as 
shown hy indic:itor diagrnms. ln1crpret;11ion or normal condi1ion<.. Can
didates for Class I licence. molnr onlv limi!ine. endorscnwnt. will he 
cxpcc1ccf lo illuslrnlc. hy mec1ns ofsl-:crches. !he clrnngcs producctl in the 
diagram due to an altcrnlion in the selling or working of the ,·c1h·esor.111y 
olher factors. 

(hj Melhod.,:; of dcl,ermining engine shafi power. The principles nf working 
and methods c·,r calihrntion of dynamnmctcrs aml 1or::.ion mcll:rs. 

g 
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1
,raciiccs. on·rhauling nwchincry. mcdrnkal salcly in work-

s, IC \\111"1!1- . .. 1-I 
_. ·_ 9 .. •'·olc'-·Jin:: c:it1ipmc111. ill1111g tacts c. 
~h0P~- pi , _ .. 

1
- )!l<: ac,iinsl lirt' or cxplw,inn. Ha<:h poi 111. Explosiu· mixlurc or 

I I I I rLL•111 11 · - ··1 · I I I · · ·1 ·1·1 1· · jf. '' . 
1 

,.,,,,,, .. , 1 .. nurcin:notl wluc or u1nl'c1l1num s. 1ct:111!.!crsol 
;lffillll!,-•- ' - , • '-. .-

•· 1- . ., • rrnnroil 111 fl ks. 111pcs. gas producer.,;, and ,-apon.,crs.p;1111..:ularly 
1t,,,..,1_L ' . I 1·· . . ·1·1 . . 

1 
·1-, . ._ anti 01hcr 1111n:n11i,1IL'< !-pth:c~: <.nun:c.,;;; o 1gm11on. 1c ;1c1u111 

Ill ' 1 cc.:. . -1 · I I I . I 11 
I
. -,~. ,..,,,zt· di:111hnn.!m."- and the 11Jan:,;, 111" 11c 1 !-lit.: 1 { cnn;,; <; 1011 < 

o\\ll;::-• · -

. be lillL'tL 
.
1
- . · .. , ml nthcrdangc rnu<; prnpcrtic(:of subsla nccs used in nw rinc prnc-

(h} OXIL' . I . I I . . I 
iicc. ;\lain1cna11cc nf planl a'-!-OClall'l w:11 I 1c c;irnagc ol ( angcrons 

Cilff!OC!s. 
c Fire (klcclinn. Mel hod<; ~,r de;~ling wi_1h li~·c. AL"lion a,!d 111aintcnancc of 
( J mechanical and chenrn:al lire ext111g111c.hcro:.. n..''-pn;Hor<; and safety 

lamps. 

C n
trnl ,;\·stem'-. :1u1nm:1tion arnl ins1rnmcJll;11inn. Pcrindic:,lly unnrn nnctl 

II n . - I . I I . 
I
: . '"jYl•'C< l1 rid!!C con1rol arran!!lllClllS.a arm <;\'\IC!llS.11pcrat101W ICC llll· 

m.te uncr~ ;-, · ... · · '. ... ... - · 
qucs and work prncnce<;. 

1
., The mc1hod<;ofcon<;lfl1Cling m:1rine sle:im 1urhincs. gl·;1ri11g aml hnilcrs.1hc 

roe~~~ 
10 

which 1hc se\·cral parls arc suh_mi1_1c~I or whit:h ;11:e incidental 10 th~ir 
fnnnufocttire. c111d 1he 1111.:lhnt.l~ employed m llttrng lhc machmcry nn hoard ship. 

IJ. The ,·arious type,;; of prnpdling ;111d il~l\iliary !nad,inn~ 1~~1_w in use. 1he_ 
fun..:lions of c;u.:h i mporlanl p;i rl and the a11entmn rcqmretl hy the thl kn:nl p;, r1s ol 
ihc m,1chi11cry nn htiard <.hip. 

14_ The melhnds of 1cs1i ng ;1 nd alrcring the sc11i ng nf the sic;, m ;ul 111i<;sinn ;ind 
exhaust \·a h·cs ofauxilinry nrnchi ncry c1 nd the cffcd prnduccd in I he working of 1hc 
engine hy dclinilc ;11lcrnlions in lhc scllin_gs nf lhc ,·ah-cs. 

15. The constructional dc1;1ils aml working of cv:1porn1ors. ICcd waler he,1tcrs 
and feed water liller~-

1(,. Marine hoikrsof ,·,1 riou.c. modern dcsi~ns. 1hcirconsiruc1ion :i ml m:1nncrof 
a11achmen1 or ship. 

17. The use and m1111c1gemc111 of boiler fillings :111d mo11111in_gs wilh special 
reference 10 waler ecrnecs nnd s.ifcl\" n1h·cs. l'rec;rnlions nrccss.in· when rnisine 
steam and opcrnlini sl;p ,·.ih·cs with.pc1r1icula r reference to 1hc d;1n!icr arising fron; 
waterwltammer action. 

IR. Conslrnclional dcli:lils. opera lion and mai1Hcn;rncc of in<;talla1i"ons gem> 
rally employed for il-"Sisting draughl. superhcaling slcam and burning fuel. 

. 19. The principles underlying the working ofinlernal comhu.c.tion cn_gincs. The 
differences helwecn various types of en~incs. Cons1ruc1ionc1l derails of inlcrn:il 
comhuslion engines. gc:.iring and chllchcs in general use. The processes lo which 
the $CVcral par1s a re suhmiltcd or which are incidcnl:il lo their nrnnufac1u re a ml 1hc 
methods employed in filling !he machinery on ho:inl ship. 

20. The nature aml properlies or1hc rucl anJ luhricalineoils c:enernll\' 11::-cd in 
inlc_rn_al comhu~li ng engines. The means or cooling the cyli 1lders ~-ml pisl<;n::;.. Conw 
s,trucllonal details and working of air compressors. 

h 
21. -_Starting and reversing arrangements and lhe various opera lion~ connected 

1 crewnh. 

.. • 
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:!~. Th..:: <lllcnrion required l(1r 1he operntion and mainh:n;rnce nf Ilic \"ttrir111c. 
p,1r1s of mat.:hint·ry. The 11sc .ind ma1wl!crncn1 0 f,;il,·es. pip..::s. conm·c1ions ,11lll 
sali:ty dc,·ices cmpfoyed. ~ 

~J. Cons1ruc1innal dclai Is and nm 11;:1 !.'.Cm en I f1f ;111 :-.: ili;i n ~te;1 m boilers. lhci r 1il
ling.c. and 111011111ing. wi1h .'-peci;d rclCren~-c 10 ,,,11cr r;1ugt.<:111d '-ali:ry ,·ah·cs. ( ·nn
qruclional dclails and m:1na!.!'l'T11ent 1,r .iu:...ilia,v 111 ;1rhincn·. l)rau~l11 tnmh11<,1i1111 
t'qt1ipme11t. nil li1d equipml·;,,_ · -

~-t. The <Hlministr:11h·c du1ics of an en!!incn. 111g,111is,11in11 or q;iff for l'llh.'r
gc11c~ 1l111ics ;inti the use nf sa kty cquipmc,;,. ,,rg;11 1 i-.alion of rq,;i i rs and su rw~ :--: 
personnel !llnnagcmcnl. orgainsalion ;111d traininr ;,hoard \hip.'-

~-"- .l111crn:11in11al mari1imc l;1wcmhodil·d in rhc in1crrw1innal il!,!recmt·nts and 
..:onwntions ;1s 1hcy alli:cl 1he specilk nbli!.!.tlio11'• and rcc.pn11c.ihili1ics nf lhc 
engine lfcpar!mcnl. -

(;n1de J-Part A-r\pplied .\lech:mics nmni11:11in11 

I. l~nrcc. gr;1,·i1;11i,mal units. force as ;1 ,·l"cliir. J 1i:1ngk ;1rnl pnly!_.!on t1f forcL'. 
111nmc111 nfforcc. Couples. Monwnls nfa rc;1s ;1 nd ,., ,11 r rnLs. Ccntroith ;1 ml l.'.cn1 re<. nf 
gr;1\·ity (limilnl In gcnmelric;d shapes). Cc111di1inn<. ,,r equilibrium nr ~olids. \\'nrk 
done n,cr ;111 indinl·d pli!nc. 

l.;rn·._ nf friL"lion fnr drY .,11rli1cc'-. 1-'ridion ;111p:lc. ('o-dlicienl or friction . 
. ncrgy anti rowl'rexpc111kd ;Im: 10 fric1in11 in ,inq,lc applicalinn<.. 

.l. Li lll":Jf 111n1inn. Cir:, phs ;1 nd eq11;11inns for di•-1 •la...:e mcnL ~recd.\ l' loci ty ;111d 
unilimn ;1l·1.·1.·kra1ion. lh-J;11i,c ,·dnl.'.ilic." in ,me 1,l:inc ,inly. ,\n~ul:ir n1111io11 
l:qu;1liiu1s li1r d_isplacl"llll'nl. ,dnci1~· ;,nd 11nili1rm :P cdcrafinn. 

-t. \\'ork dnnl·. Prnhlcm" \\ith cnnsl;111t fnrt.·l· ;11,,l liwcc wi1h lincnr \·ariation'-. 
t ·1lllSt'f"\·;11 i(lll nf l·ncrg~·- Newlon ·s I _;1\\·or llllll ion. ~ 1, ,11ll'lllt1111 ,1 ntl r;1Tt' t1f"cha n~t· nl 
lllOllll'llll!m. {"c111rif11gal lfll"l"l' and its .1pplit'alin11 1,, 1.nnic:111)end11lurn. u11ln,1tkd 
gm·t•rnor. Clll"\t.'d lrat'b ;1nd nrnchinl' p;1rts. Slrl'S'- 111 thin rims tine lo cenlrifug;d 
lilrCe. 

.S. Dirt',:! ,trt.·<.sand '-I rain an1I modulus nt"d:1 ... 1ici':• l l.T.S.: Yidd '-11\''-S. Limit pf 
propnrlinnalih·. Pcrn·111a~..: t'lnnea1i1111 anti rnlu..:1ir,1, nfarl·a. \Vrnlin~ '-Ires,;;. r;1._:

lnr nf sakl~. Sir1.•s-.; dul· 11; l"l'sl ric'it·d l",; pa 11 ,.j 011 nr v ,111 r;1c1ion or <.in_!-!ll' llll'mh..:r<. 

11. C;1111ik,·ersand "impl~ supporled hc;1ms wi1h I r11icenfr;1tctl orunifnn11lydi<.-
1rihu1etl lo;1d-.;. She,1ri11~ force and hl·ndin~· rnnnicnl ,!iagr;1111s. Stros due to 1,cnd
ing. gi\·cn fund;imc111nf ht.·ndint! cq11;i1ion' and 1hc u:u1nd 1110111c111 of' area of th..: 
scc1ion. -

7. Torsinn-Tnrquc :ind qrc<;<; rda1ion<.hips in,- :,ntlar ,;h;,n~. giYcn lhc fun
d:1111cn1al for1_11ul;it.·. T"·i,.1i11g moment due 10 n:111 1,;, nginc mechanism . 

X. An:himedc,.· principk. l:quilihrium nftlo;,1i,w hodics. Spccili( gm, it~". To!;il 
pressure on :1 n i 111 tnl•r-.;ol ·"" rf.lce f 1ila ne ). hnri 11111 1;1 I ,, 1r \"l~.-1 ic.1 I. Cent re of prc<.<.u 1"l' 
1111 ;1 rcclang11lar,cr1i(;tl planc q1rl":Kc or 1rian!.':ul;,r ;,l:,nc surrace. both ,\ith.onc 
... ·tlgc pa rnlld to lhc s;11rl":1cc or Thl' liquid. ~ 

1). Full liore no\\" ot"liquitls 1hrn11gh pipcc. under -~'Hl!-1.inl head. Fin\\' through 
nrlice. C"l'h·!lieient of ,dod1~-- t.·nnl rad ion (If :1 l"l'a ;: · .d di.c.cha rgc . 

.. 
~ 
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_ • er P·irl .\-1 lcal and h('al engines e,mninnlion 
(,rade J 1-.ug1nc - • . . 

. . . ,·,ilumclric and su11crlicial cxp.1nsion. ,\pplication 10 nrnrinc 
I. L111c,11. 

,rnhJcms. . . . . . . 1 ., 
1 
teal tra n:c.fcr 1!1r~mgh a com posit holly. Conduction. rndm11011 (cxclmhng log 

~- 1, 1111,cralurc d1\krcncc). 
111c,1n \; 

0 
-1c·s and Clrnrlc< Laws for perfect gascs. l,,;olhermal and ;1di,1h;:itic ex pan-

. _\. '
1
1~omrrcssion. Relation hc1wccn P. Vand Twhcn PV = C. Specific heat Cp 

,.1011 allL L • 
1 

. 1 . 1 · 
1 

C •. ,,d the rclatlons 11p 1ct\,ccn 11cm. 
ant ' •1 

..1 JC Engines and Cnmprcssors-C~1kulation ofwo_rl.: done from c1 gi\"Cn ~or-
nrnl;.;c, q_uo. D_ii:scl and dual cnmhustmn cydc and simple prohlcms. Spcc11ic 

rud comsu1111111on. 
Ii Siccun Tud1incs-Simplc ,·clocity dingrmn~. nozzles. use of ;<.h:-nm ta hies to 

Jcl;~min~ nozzle ,·clocity. 
6. Comhu:::tion cqua1ions. Basic analysis of exlwust gases. Dctcrmin:.11ion 

cxhausl g;ises hy 1_·uc1 ;111alysis. Relation between \"olumclric .ind gnn·imctric 
analysis of a gas mixture. 

7_ Rcfrigcrn1ion-Vapour compression· cycle. Use of rcfrigcralion 1c1hlcs lo 
soh"c simple problems. Types and characlcristics of rcfrigenmt." in common use. 

K Propcrlics of S1eam-Scnsihlc heal. latcnl hec11. enlhalpy. Thro11ling c1ml 
separating calorimeter. Simple problem iiwoh·ing feed water. 

Grade J Enginccr-Parl A-Engineering drawing examination 

The drawing will consist of a lest of ability to apply the principles of projeclion 
and c.indidatcs will he asked to draw a plan.clcv.11ion. or section. nr<1 comhinnlion 
of 1hcse views. or a piece of marine machinery from informalion supplied. All 
required informalion for the completion of1hcdrawingwill he given in !he question 
p,1per.C:mdida1cs may he asked to include simple cnlcula1ionson 1hc drawing and 
draw up a !isl of nrnlerials used in the example. 

Grade 3 Engineer-Par! B-Eleclrolechnologr examination 

I. E\ccltical Units-SI system. 

2. Ohm·s Law. series and parallel circuits and e.m.r. of rcsislance. Po,-..·cr and 
energy. Relationships between heating. mechanical and cleclrical units. Conduc
tors .. resistance, temperature co-efficienl of resi!itance. Whealslonc hridge. slicle
\\·ire bridge. 

3. Cells-Primary and secondary; maintenance; charging. \Vau·s law and 
ampere law efficiencies. 

4. Magnc1ic !heory, magnetic field. lines of force. Field streng:1h: neld intcnsily. 
M~gnctic fields due to a current in straight conduclors. coils and solenoids. Effects 
of 1ro11; flux density. Total flux. Reluctance. Permeability. 

5. ·AC. Theory-The sinusoidal wa,·c, frequency maximum. rms and average 
values phase difference. The a.c. circuit. The induclor. The general series circuils. 
Simple treatment of power ractor. 

• 
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6. S1ar.111d dcl1.1 (mesh )connections forsupplie.c;: lo.id: ph.isc and line rcl;Hion
ships: power. Three pha:::e --t-wirc dis1rih111or. preferential tripping. 

Grade 3 Engineer-Part B-l'\':1rnl Architecture and Ship conslruclion cxaminalion 

1. Displ.1ccmcn1. welled surface. hlPck. mid-section. prismatic and watcrplanc 
arc,1 c.·o-cflicicnts. 

2. Buoyancy ;m<I rcsel"Yc huoy:.mcy. Effects ofhilging amidship comp<H1mcnts. 

3. Slahilitv at snwll <llll!lcs of heel {l!iw·n second moment of area of the water 
plr1ne or formUlae). The i 1H.:liningcxpcri~11cnl. Effects off rec liquid surface and snh
t.li\·ision of tanks. l)am!ers due to accumulation of w;llcr durim.! fire fie.htinl!. 
M,11111gcmen1 of w.ucr a~1d fuel tanks. Filling and emptying tanks;, s.e;i. ~ -

-t Resislnnce and Propulsion~Lawofcorrcsplllldi11gspceds. Simple prohkms 
in propellers. Pilch ratio. wake. lruc slip. nppnrenl slip. Thrnst and power. Ca\·iia
tion. Admiral!y and fuel co-crlicients. 

5. Loneiludinal · B.T'-·1. and G.M . .tnd .'-tatical stahilitv. Centre of llot;llicln. 
Momeni 10 change I rim I cm. -

6. ForCes on ship under Ycuinus conditions including cffccls of panting ;11v:I 
pounding. S1ruc1ural fire pro1cction nnan!_!menls. dry docking. 

7. Sketches nr ship s1rueturnl mcmhcrs in ordinary lypcs of steel ships. 
nrnchincry .,;:cn1ing ;1m1ngcmenl.'-. waltT1ighl doors. hate he.'-. Rudders. Propellers. 
Slcrn tu hes. \Vaterliuhl hulkhcad. Douhlc bottoms. Prcscn·a1ion in uood conditions 
or lhe ship's struclt;rc. in particular the hilgcs. hunkers. tanks un-dcr boilers and 
watc11ighl doors. Common terms used in 1onn,1gc measurements e.g. gross tonnage. 
nett tonrn1gc. propelling power nllowance. tnn11agc hatch. 

Grade J Engineer-Part B-Engineering knowledge (General) examination 
Grade J F.ngineer-l'arl B-Engineering knowledge (l\1otor) examination 
Grade J Ellgineer-Part B-Engineering knonlcdge (Slcam) examination 

Candidnr,•:;.for a combined steam a11tl motor Gracie I E11gi11('er cc11{ficot(' <!f compero,cy 
must he ,,,·e11tn-t·d ro he l~Ynmi11cd in nfl i1m1s (I) ro ( 19). Im, those.for a steam nm((,cate of 
cm1IJ1<·'fl'll(t· ni- the .(f,,am cndor.~cm('nt of a motor an{ficare (f compet('IIC_v shall 1101 he 
t~Wtmi,wd in ircms (lJJ ,o ( 13) and tlwscfor a motor ("('11{/irate (!{ cnml'clmry or the mntnr 
<''"lm:~cm,•nt of a stC'am n•n{finuc• rf rom1wt('IICJ' shall nor f,e e.n1111i11ctl i11 if('II/S (I 4) 
10 (/9). 

I. Safety equipment porlahle tools. power tools,care. use. lestingand sun·cyor 
lining gear. SI aging. precautions before cnlcring tanks, duel keels and other \·oid 
spaces. Protcclive clothing. 

2. Constitucnls nnd properties of more common nrntcrials used in m;irinc 
engineering. lfasic wcldi ng: heal lrcatmcnt processes. Manufac1ure or1hc principal 
componcnls of hoiler and marine engines. 

3. I-feat and comhuslion. The propc11ics of steam. fuel. luhrirnnts and olhcr 
liquids. gases and \·a pours used in nrnchiner)" on hoard ship. 

4. \Vmking principals and conslnic1ional details of pumps and oily w.11cr 
separalors filled aho::ird ship. General requirements concerning feed, fuel. bilge. 
ballast and fire pumping systems. 

..,. 
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. 1-,,,,,.,1 •irran"l'lllllll. dd;iil,; ;ind ,wrkim.! of sh.•1._·rin!! \.!Lars. . . . ... rn1l • • .:- . . . .. .. .. 
.::; I hL' 1._irn 

1
., ·n· ll\llr:wli,::111d 01h,.:ra11,il1an- rnad11nL·n·. ;111d ..,111.:h Slt'illll 

-· 'i••Jll'h."111 l . . I . . . I ·1· 
n:friglr:1111 ;:- ·_ hu,iion ..:-ngilll'S ;!<,; ;!l"l' ll'l'l lor L'lllLTgL'lh.'.~ illh ;Ht:\I i;1ry 

. 1..:-rn;J/ tOlll · . 
;1_1HI 1.

11 
•f\ 011 1,n:1rd .,h,p. 

1·1Lhlfll • I . I ·1 ,., I . 11 • . .1.,.Ji 11 ..,1 fire ;ind i::xp O',IOllS I uc lo 01 or 1!..I'-. · ii'- 1 prnnl. 
l'r. -- 1u111111, , .::• . . . -:- - -1 1 6. LL• •. 1- .,_ of·ra.., or ,apnur ,gncn oil h~ lud or lul,nc,11mg 01,; ,,. 1..:-11 

I ., .. ,u-ojlLI IL .. . I ,. · ·1 ,. I · E'.".11 °"'1 ~ . 11 j1, nr ;iir. :1 he danger of l'ai,;;1gc lrom rn l:intss ;1m pipes 
. I ,11h a q11,11 - ·1 I ·1·1 . 1· . 1111.\l'l ' . 1-1 ••,; -11111 olhL·r Ull\l'llll ;11L·1 "pa1._·1.·s. 1c ai.:11011 n \\1n: ,g.iuze 

- 1-,rh· 111 11 l!L • , - • 
p,ir11l'U' ·.. 111;e ptn.:cs in "hich !-nch 1k,·11.:e<. ..:hould he hlk·tl. SponlanL·ou-.; 
di:1phra~lll" ·

1
1
.•~l. kll't'linn. l\klhnd" nf dc;iling with Ii re. At:lion and nrni nll'na llL"L' 

I l, .. 11011 Ill l . I I I . " I . ,· con,, · ... ·_ 1 ·hl·mical lirl' cx1ingu1,; 1crs ;!Ill nl 1a IH"l' l1g 11111,g ;ipp 1;111ccs. 
n1ci.:h.1111L,tl ,1m L. . 

. 
1

,,·,; .111(1 _,;alct, lamp.'-. 
rc._p,rn i , • . • . • . . . . 

. 1 1- . ._ ,,1·-1 { "h icf F 111.!illl'l'L nn.!a n1,;a11011 ol h1,; sf;1l I lnr t'llll"f'!.!L'llL"\ tlul1l'S. ., ·1 he ( n 11.:. • · · ~ - • . _ • - • • • 
'·. - fr·inir,; ;111d <;111"\'l'\S. Kno\\lcd!.!c ol da,;..,1!1c;1IHlll S<ll:1clK<; ruks. (}rl!:IJ11<;;111011 () L ' , • -

Rcj,ort~ in o\\ llL'l"S. . . . • • • . • 

S The principks lllHkrl~ing ll~c w1_1rkrng_ol 1111crn_al comhu~lton_ t'll~lllt'S. f he 
.. ' · 

1 
.1,,- ,,.,, , .. ,rim1, ,, ,,l's ol 1.'IH!lllt''-. { nnstniL·111u1:1I dc1a1bol, anou, 1, PL'" 

dillcrcncc ,i.: 1,;.,_ ' • • - • 

nf cnl!illl'~ in ~l'nl'ral usl' . 

,,.- -1 he prop1.·r1k<. of fuel~ :11~tl l11hr_ic.11ing oi(" !,'.l'llL'l"i~ lly '!~t'll i,~ i_n_l_anal L·nm_· 
. .,, ,,·,,, . .., The '-lll'l,h·of ;11raml 111..:ls 1on·l11llkrsol cn~lllL'SO! d1lkrcn11, PL'-"· 

hu<;l1011L f -- · · . . · . · " · · .- 1 
The ..:on~lrni.:1in11;d dclailc; nl i!ppar;11us !or L·.irhnrL'lllllg anti a101111s1ng 1hc IIIL'. 

JO. ~klhmls of111hrica1ing and cooling IC l'nginc pmls. 

I I. ~klhPd,; of dctnmining lhL· power or engine,;. l bL· of lhc en.:!inc int!il'a1nr 
for 1hc lkl..:c1ion off.lulls. 

12. Cnns1ruc1imrnl dcwil, and opcralinn nf;1ir comrn:,;sor~ a111I ;1ir rl·ceih·rs 
\\ilh a J,;run\kdge nf1he safety dl'\iccs int.:orporalL·d. 

Ll l\klhod,; l'mplnycd fnr 1hc s1;111ing .ind rewrsing of IC l'ngincs. 

1-l lhc principk<i undcrl)ing 1hc \\orking ol sh:,1111 rt'..:iprn..:,11ing engines. 
IUrhinc,;; and 1,oik1<i. I he conslnu:rion,11 dc1ail<; nl ,:11ious !~pee; of engines in 
general use . 

15. Knowledge of slide :iml piston ,·;1ln:s on n slcam rl'..:iproc:11ing engine. 
Mcihods oftesling: and ;illcring the scllings. 

16. Construclinncil dclilif.<; of hoilcr in gcnl'ral use: lnnk anti waler luhc lypl's. 

17. Cons1ruc1ion .1nd 1cs1i11g: of hoilcr Wi!ICr kwl g;n,ges ;111d st1li:1y rnh-L·s. 
Precautions ncce,;;sary when rai:-ing: s1c::im 1111d opcr:11ing ,<;lop ,·;lin;s wilh particular 
reference lo 1hc dangers arising: from waler han1111cr . 

18. Con.~1n1ctional del.1ils. opernlion ;1nd 111:1i111cn;1ncc or ins1all;11ions 
!,".cncr.1lly employed for assi.~ring draught super hccuing s1c,1m :ind horning rud. 

19. Boiler fCCd w.iter conditionine. c1nd 1reatmen1. The cffccl:- or scale ;111d dis
soh·clf solids in hoilcrs .ind c,·apornt~lrs. 

Grade 4 Enginccr-Parl A-Applied l\tcchanics examinarion 

, I. Sta!in Rc_l.11ionship between prc_ssurc. arc.i :111d force :ipplicd on ;i plane 
i-urfocc. r-orcc ..is a we I or. Triangle nnd poly!,!on of forces. Rcsuhanl ;ind t.·quilihrn nl 
or_a sy.~lem of concurrcnl co•plari.1r forces. Equilihrium of 1hrec forces in 1 he s;1 me 
plc111c. Mo111cr.11 of force. Quc1li1,11ive 1rcc11men1 of friction. 

- /43 

:!. Ki11cmmin-Uncc1r molion. Graphs and cq11;11ions for clir.:plac('mcnl. ,do
cily :111d uniform accdcr;llion. Rdath·e n:locity in one plane only. 

.1. l~mnmics-\Vnrk nnd power. Problem_,;; with constant force. Quali1a1i,·e lrcal
llll'lll ofcncn!Y. Conscr.-alion ofcncnrv. Polcntic1I cnCH!\'. Ki ncti..: cnen!'v. Newton ·s 
Laws, off\.foi"i~rn. ~- ~- ~-

-l. ,llad1i'11"S-Ciraph.~ of lnad/cflOrt and load/ellicien..:y. ~k..:h:init:al adqn
liH!C. ,·docih: r;llion c111d cflicienc,· of: 

... f,1} \Vhccl and axle: · 
(h} Rope and pulley blocks: 
(f'} Screw jack: 
(d} Jlnlniulic iack: 
(I'} Si;1glc ;111Li°rcduction gear: 
(ll --v· hell and pulleys. 

5. S1rosa11d S1mi11-Dircc1 sires_, and strain. Shc<_tr s1rcss and strain. 1 looke\ 
Law. Modulus of di1s1ici1,·. Ul!ima1e 11.·nsik slrcne!h. 'Yield slrcss. Proof strt'ss. 
\\'orkine slrcss Factor o(safcl\'. S1rcs<./slr:1in dia~rams for duclik and hrittle 
m;ucrials. · ~ 

7. Prnri>nie,· ,1(.\fatcria/s-Thc types of m:ilcria Is used in the cons1ructior1 of the 
ship .. '- hull and nwchincry with rca<;o11s for their use. The joining: of rncl;ds hy weld· 
i ng hy welding ;1 nd brazing:. The rcpa ir of' iron c;1~1i ng:s. ,\ppc;1 rn nee of du..:tilc :1 nd 
hri1tlc frnclnrc c:111scd hy dirt't:I .tnd r.:ht':1r Slrc.,s. 

(;rml(' 4 Enginecr-P:nf :\-1 ll'al and I k:tl l·:n~inC's e\aminalion 

I. T..n1pi•1w11re--~k;1surcnwnt ofrcmpcnilurc. Linc:1r-superficial ;ind ,·olumcl
ric expansion. QualiWli\"e tn::11men1 of heal 1r.1nsrcr hy comhicrion . ..:nnn·crion 
anti rndia1ion. 

:!. ,\/l.\"11m•.\·-Spct.:ilic heal. Problem<. on J;ncnt heat innlh·ing om: ch;inge or 
ph:1sc. Prohkms on spccilic he:11 not imoh·ing more lh.111 lhrcc substances . 

J. Gas,·.~-Mea<.tircmcnl of prc,;;,r.:urc. ;\hsolulc pressure. Boyle·,._ Law. Charle"s 
Law. Ahsnlulc 1empcr;11urc. Relationship hclwccn P. V and T. 

-t .-Ii,- romprc.twws-Ekmcntary principlc.s and cycle of opn.1tio11. 

5. I.C /:·'1git11'.~-Elcmc11l:1ry principles crnd cycles of operation. -4 S1rokc ;ind 1 
S1rokc Cycles. Comprc,;;,sion ilnd Spark 1!,!nilinn. B.P. anti ils mcasurcmcnl. l.P. and 
ils ml'o1surc111c11I. Fuel cnn.~umption. Lc1SSL'S. ·rhcrnrnl cllicicm:y. Mccht1nit:al 
efficiency. Cnm·ersion H.P. to \\':ills. 

6. Com/111s1i_n,1-Cnns1i1Uents of liquid fuels. Consriruents of ;:ii r. Combustion of 
liquid fuel in air. Producls of con1hustion if i nsnnicicnl air is a\'ailahlc. Flashpoint 
of fuel ;md how ii is ohtaincd (closed cup test). 

7. Rt'.fh)~emti1m-Elcmenalry principle.,;; and cycle of operation. 

Grade 4 Engincer-l':1rf ,\-Engineering Drawing examinalion 

I. 50% n_(total mnr/.:s 

{a) Conslnrction of simple scales and dimensioning exercises. Pnll:tic:il 
Tangcncv. 

(h) SimJ)le ,;iclorial. isomclric. or oblique fee hand sketch fronl a drawing 
of J views,. 

.. 
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( . . ,\·pcs of cnm-111011 c_nginccr_ing fasrc1~ings-nt1ls am! holts sruds. ri\·c1s. 
( J 1..:·cys . ..:ollcrs. couplmgs splined sha/ls. 

, i:()% o( row/ mark.\· . . _ . _ _ 
-· · · · .1·.1,ion of one or 1wo d1111cns1oncd news (one may he 111 scc!lrn)) of a 
\n;ip1ircL, . · 
' . ·c of marine machinery. ~~orp1cc . 

, 1:· t1inccr l'arl H-Elcclrolcchnnln~)" c'.\arnirrnlion 
(;rmlc .. - •11 h 

G
, .. I PrindiileJ-Chcmic<1I. m:ignclic and rhernrnl cffccls of electric 

I 111oa · I I' I ' l'EMl-1 I . · 
1
:1- iric shock. prcn·1111011 atH lrcalmcnl. r~c ucllon o - . . ·. 1y c- 1cm1-

currcnl ... cc . 
cal and magncllc mean.'-. 

2 
t.kctric Ciin1itJ-Uni1s: ampere. c:,hm. vol1. __ 0l1111_·s Law. Power. Diffcrc1_1cc 

_· p D anti E.M.F. Conducror rcsi.i:;tancc: dice! n1 lcngr_h, arc;.1 :rnd ma1crwl. 
hcl\\<Cn . . . . II I I II . o· 'L . 

1 ·tic dis.c.oci:ilion: appllc.111011 to cc s ant 1ll ,c; corrm,on. 1slm,lll1011 
Electro \.0, a c ·ind d.c. inswllalions. Fuse~. circuit bre.-.kcrs anti c;irth IHmps. 
svslClllS I' < ••• 

• J. Cd/.,;-Primc1ry and secondary cells: cons1rucl_ioi_1 1111d principles: 1w1in-

lcc .,1,t charl!ine Wall-hour anti ampcrc-hcmr cffic,cncv. ten.II .. ~ ~- • 
~. Mogncri.\m and Eh•nric Mag11,•riw1-Simplc mag.nc1ic .1hcory. M;_1gnc1ic li:ld 

due 10 current in straighl conductors. loops :rnd coils. Lmcs nr rorcc. Rcl:lln·c 
,- ·eel ions orcurrenl anlt field produced hy :1 curn.·111 in" conduclor. J7m:,day·.c; Law 

}~~-a conduc10r mm·ing in a magnetic licld. Gcncrn1ion or direcl currenl. 

5. Effftrimf ,\1achim•.t-f,.fai111c,nance and prolcclion or:1.c. and d.c. gcncralors 
and motors. Par.i llcl running or .ix. ;ind d.e. g.encra1ors. r,. fotnr Sia rlc-rs. 

6. Ef,,._.,,-;c,1/ lt,Jr,·rmwms-Principlc c111tl fum:lion of :1.c. and d.c. swi1ch ho;ml 
indicaling instrumcnls (moving coil. mm·ing iron. dyrrnmomcler type). Tesling 
mc1hods and mcasurcrnenl. Resistance measured hy .immelcr/vol!mcleL Simple 
ohm mell!r and insula1ion testing. Drop tesl nnd foul11rncing. 

7. Aftemating Cun-em Thro,y-Generation or :ilrcrnatine current The sinusoidal 
wa\'e. Frequency. Maximurri. R.M.S. and average values ~lrcuncnl and \'Ollagc. 

8. Operation and RcpoirJ-Queslions may he a.c;kccf on opernting procedures. 
common foults. breakdowns. and repairs or 1hc componcnls dcall wi1h in 1his 
paper. 

Grade 4 Engineer-Part 8-Na,·al Architecfure 

1. Genero/-Terminology: registered lenglh. lcnglh hclween pcrpendicul;ir.c;_ 
length overall. moulded and extreme hreadth. moulded depth.drnughl. hlock co• 
Cfficient. displacement, tonncs/ccntremctre immer:i;ion. etc. 

2. Stahifil):-Simple treatment. Centre or buoyancy. Centre or gravi1y. Stahle. 
neutral and unstable equilibirum. 

The candidate should be aware of: 

(a} the cffecls or large surrace areas or liquids, e.g. slack tans. nooded 
decks. elc.: 

(Ii) the [lossihility !hat a list may he due to uns1ahle equilibrium or !he 
vessel in the upright position and me1hods of dealing with lhc 
situation; 

(c} lheeffeclorlirting heavy weigh ls by means ofa derrickorcrane(located 
on board lhe vessel). 

• 
U5 

J. Cn11.w1111prio11-Cak11l,11io11 ofrul'I consumplion. Varia1ion o/"fui.:I cnnsurnp
rion with speed: Conq11np1ion,'hour or day. consm111lfion,'\·oyagc. 

4. Ship Cnm-rruain11-Co11~1n1c1inn 1111d 111c1hod of al!;ichmcnt of ship"s ~idc 
\·ah·cs anti lilling.c; fo lhc ,·csscrs hull ;ind 111;11crial 11.c;cd. Siem tuhL· nm.qrul.'lion 
M.:iinrena nee and rcp.iir or 1hc hull s1n1c1i,111. 

5. Rud,;l,n·mtd Srecri'1_i;G(•ar-l lytlrnulic ram sle1:ringgL•;1r. Chain nrcahk s1cn
ing. Tillers. Rudder slocks . .Rudders. Rudder hearings and their luhricalion. 

Grade 4 Engineer-Parl ll-(;eneral Engineering J.;nol'lcdge e,:iminalinn 

I. /'11mp.,;-The conslmcrion and pri ncipks or npera1ion or: 

(o) Cenirifugal pumps 
(h} Gear pumps 
(r~ Screw pumps 
(d} Reciprocating pumps 
(e) Priming pumps 

Alignmcn1 of pumps will d1frc moror.c;_ 

2. l'iping~~1-.1·tr'ms-Oil fuel. hil,ge. hnlh1s1. cooling w:11er. I uhrica1i ngnil and corn
pressed air pipe syslems. Typic:11 laynuls with Types or \·;lives u,c;cd. nw!erials. rypcs 
ofjoinls.ctc. C;10dida1cs should he ;iw;nc nl"lhc reason for usim! non•rclurn rnhcs 
in bilge syslcms. and lhc prcc;1111ions required wilh regard 10 lh~ im1all:11io11 of'oil 
hrcl sy.c;rcms and the si11i ng of" pipes nd_i;1r.:t:11I lo clcctric;II inst;lll;l\ions. 

J. Aircnmprcssm;1·-Cons1111t.:1ion-l nlcrstage coolers a ml !heir purpose. S:1 ll·1y 
devices. 

4. Bearing.,; nfld S!,r!fring-Typcs or linc-shart hearing and !heir lubrication. 
Thrnst hearings. Slcrn rube hearing; luhricatinn. clearance. wcardown. oil glands. 
slcrn glands. Alignment of slrnfling. Filling (}f propellers. 

5. /11.\'trumem amt Gauge.,;-Conslruclion. opcrauon ano purpose or: 

(n} Pressure gmtges 
(h} Manomclers 
(c} Lcnl gauges 
(d} Pneumercalor g;rngcs 
(e} Micromclers 
(I) Explosion meters 

6. Refiigemti11,g /'fam-Rcfrigcrnting cycle or opera1ions. Condensers. [\·apo
rators. Separators. Expansion \'ah·es. Gases used in refrigeraling plan!. 

7. Heat £wl,011ge1:,;-Conslruction of strnighl and "U .. tube. and plate heal 
exchangers; single and mulri-pass. 

8. Gem:,; and Cl111rhe.,;-Consl111c1ion of .c;inglc and double reduction spur and 
helical gears. Construction or 111ul1ipla1e clutches. 

9. Opcralion and Rcpair.c;-Queslions may he asked on opera1ing procedures, 
common foults. hrrakdowns and repair or lhe machinery dealt "ith in this paper. 

• 

, 
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ineer-Part B-J\lofor Engincl'ring knonledge examinalion 
(;rade-' Eng 

E 
•,,,,t-Co11Sln1Ction and principles of opcra1ion of: ,c 11ftf . . • 

L · 4 c;;lrokc and 2 !-lrok:e cngrncs {f,j c~mprcssion ignition and spark _ignilion engines 
(c) Trunk piston a1HJ cross head cngrnes 

.1 ar£!ing. Ikarim!:S, Lubrication. Cooling. V.iln!s c1nd n1h·c gear. Fuel 
Supc,rc .1' .,-

0
,,~ Ti mine .... Governors. Fl,·whecls and on~rspccd I rips. C,·lindcr 

nJCC · · ~ · · · 
pu 111 P"·. 1 liners. Jackets. Bc<l plalc.,;. Cr:111kcascs and crank s.ifcty dc,·iccs. 
heads :11

fll and cainshart drives. Balance weights. l-lolding down bolls. 
comsh,1 ts • _ . . . . . _ 

.., Pren/In' Vi·.ud~-Cons1rucl1on aml pnnc1plcs of opcra11011. S.1lcly rnh·cs. 
c· 1 · JUI!'- Shell 1110un1inl!S. l\'lanholcs and olhcr openings in the shell. 

F11s1h e 11 ... · · • • ... 
Drainage of water crnd 011. 

1 0 (Jtion mid RepniN-Qucslions may he .:1skcd on opcr.:11ing procedures 
~· l'e:,,ulls hrc:1kdowns. and repairs ofrhc machincn· deal! with in this p;ipcr. 

common., • • · 

d 5 Engineer-Par( A-Practical :\1:llhcmafics e'.\amination 
Gra e 

I. Simple problems involving addilion. suhtrnclion. mul1iplic:ition amt di,·ision. 

2. Simple fraction: addition. suhtraclion. multiplication and tli,·ision. 

J. Simple decimal.'-. i1woh·ing acldilion. suhtraclion. mulliplicalion and didsion. 

4. Transposition of ~implc fonnt1l:1c. 

). Areas. n1lumcs ofn .. ·gular figures. 

6. Simple calculations invoh·ing tank conlcnls .ind weighls. 

7. Fuel consumption c.ilculalion. Es1ima1c of requircmcnls ofa \'Oyage in fuel. 
w;Hcr ;ind luhricaling oil. 

Grade S Enginecr-Parf B-Engineering knowledge examinalion 

Ge11eraf 
I. ElemcnlarT knowledge or shafling. hc.irings. slcrn hearings. rudders and 

propellers, 

2. Elcmen1ary knowledge orsrcc1inggears in common usc(clrnin ;ind hydraulic 
types). 

J Fires and fire fighting. TypesorporraMe fire cx1inguishers and fixed fire lighl
ing installalions and their uses. A working knowledge or !he Ii re lighting appliances 
required lo be carried Q,O'--Smallcr class or\-'csscl. 

4. Basic ship cons1ruclion. Names or main parts or ship including .,;;1cm. keel. 
I ransom. ruddcrposl. deck.coaming. hulwark. forecastle. hulkhead. l<lnk lops. Ii lier. 
quadrant frame. hcam. U!1dersla ncl.ing or hog. sag. pounding. collision hulkhcad. 
Watcrtighl hulk he.ids. ca\'ilation, clcctrolylic a cl ion. Effccl of free :-u1faccs and high 
centre ofgra\·iry. (no calculalion or formula is required. only an awarenc$s of the 
effects). Tanks: sounding and vcnling. Basic pumping ·"ystem for hilgc. hallasl. 
water, oil and fire lighring. 

5. Thorough knowledge or rhe duties and responsibilities of <111 engineer in 
~harge 011 ~ motorship. including maintenance. instrnclio11, supcr\'ision.disci pline, 
1n1crpretat1on or a Log Book. reporting defects. 

• 
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(1. Ekl'lric;ll untkr..;1anding of' 

f,1) lhe pr;1c1ic:1I cnnnt'Llion nf h;llfl'rit·, in "t·ri1..•., ;ind 1';1r;dld: 
(h) 1hc rdalion h1...•l\\,_:cn l11;1d ;111tl ,i1t·, 11/'1..·;1hk..;. <,\\ift·ht''- :11111 ru,c.,: 
fl) 1h.:.ihilil\ In u~c and n::a1I a I l\·1ln1n11:11..·r. \'r1l1111l'kr;1nd Pn111L'lt''-lt'r. l--;111/r 

lindint!. lk1cc1in!.!;I dl..'fi.•1..·1i11!.!1.:l'il in ;1 b;111t·r\ In u..;in!.! a ,11011 lt:,1!.'.!h nrc;i/,1.: 
:1111I .~1(nr1ing ii 0~11 '-fl rhnt it\,ill hl' rcmpniar; 11,,Jl;k: ~ 

rd} !he idc111ilil'1llin11 nf h;11tcr~ rn111in;ds. Th1..' i111por1;1111..·1..· nr 1n;1J..ing 1.:nrr,·1..·1 
(Ollllt'clions ;111d 11!1.• pn:-.sihk cfli.·1...·1..; of making,, ron,:: 111h·,: 

(c·) hallcry slorage ;111d ,c111il;11io11. F;i..;,in,g ;ind lire nr opl11.,ion ri~J..< 
(/) !he pr:1clit.:;rl c1 re :1 nd nwi 111e11a111..·e < 1fc!t::cr rf c;iJ 111n111r..;. <;1;1 Ht·r,. hru ,he, ;1 n,I 

hnrsli !!car: cn111111u1:11nrs (,\C ;11hl I)('): 

(.~) h;1sic l(ndcr.<,tanding nf ;\(." ;ind DC S) ..;lt'ms and cirn1i1, 

7. B:isic knowledge of~lipping and dr~ dnd-:.ing pn1l'.l'd11r1..·,;. \\ith fl''-J'l'l'.I 1t1 Ille 
rc.spon.sihilily of engi 111..·crs l{1r u Ill km ah_• r lilli ng,;;. 

R Accitlcnr prL·,·cnlinn ;inti s:11i.' pr.1c1icc in 1h1..· engine rnn111. l'r111t·cti\t' d1,1h
ing. use and c.:::m: of hantl 1onls and pnrlahk pm,1..•r Jonis. l'r ... ·1:aurinn to he 1:1kL·n 

hcfrnc t'nh.::ring 1;1111..:s and nlhcr l'.nnfincd :-.p;Kl'S. 

,\totor 

9. Basic consrru1..·tion;ll dci:iils nfinlt'rnal comhu..;rion cngim_•s I h1..· npcr:11i11n 
anti roulinc mai111enancc. 

Ill. Principles nf l\\'n and IOt1r slrol.:I' t:~ des. 

11. l'.lcmenfary k 11CJ\\ kdgc of l11hric;1 ring,~ slcms. lu hricali ng pu lllP" ;1 n, I /'i 111..·r, 
and lhc impor1;111cc ofnwinlcnancc. 

12. EnJ:!inccoolin!! syslem. Open and dosed syslelll.'-.:lth·.inlago.:'- ;ind di<,ad\·a11-
111gd. Air cool .'-YSlcm. 

IJ. Need !Or !.!OVcrnnrs on cn!.!incs. both l'.Onslanl and ,·:iri:thle <,pecds. ,\warc
ncss or dillhcnr ;,:irling systems~ 

14. Engine fuel wslcm. rud lanl..:s. scn·icc I.ink.'-. rud lrnn.'-fcr purnps. injcLlor,;. 
fuel pump; and lilte;·s. 

15. Mclhods of reversing J.C. engines. B;1sic knowledge ofrt·\·crsing gear hm .. 

16. ll.tsic knowledge or lorn I conlrol ;1 nd bridge control system. ··rc~ting of such 
syslcms. An aw;ircncss of 1hc possible fi1ilure or such ·'-YSlems. Undcr~landing 
mclhodsofc:hanging hc1wccn manu.:11 and .iuroma1ic. 

PART2 

SYLLA II USES FOR ORAL AND PIUCTIC\L EXA~IINATIO:"\S 

Grade I Engineer-Parf IJ-Engineering k11011ledge examinalion 

71,e oral ,~,·nmi11otio11 will he hascd upon rhe suNcrr.~ included in the syflahust'sfor th,· 
Grade I Engineer-Part B-Engincering knowledge (General). the Grade I 
Enl!inccr-Parl B-Eneinccring knowledl!c ( MolclJ'). mu/ rlll-' Grndc I En!!inccr
Pa,1 U-Enl!inccring k ~owlcclg~ (Steam) 1~w1minmio11s and will indudt' quc;rions 011 
rhe mc111ag,?11c'nt ,f't·11gi11,,:, and hailers. f'lt,c/licnl machin,,ry. JJ1-e1·1•11rio11 11.ffin• and 
11/('thod\· (f(,ghtin.~.firc.\· al s,·a. 1lu·d11ti('s ,!f1he \llf'(T1'i.1i11g ,·nginccr. rhc 11·1,rk Tfl llf'd11!1c· ,,, 

.. 
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I 
nn·i/ian' machinerr ill pon and the pai0<Ucnl e.wm1i11mfr111 of the 

,jft,,:,;(l11l ' . • 

p_m1
•"· I I J-/,ohe11·ell acquoi111edwi1h mad1inc11·aud hoilercm1t0lties11·hid1 

i•l/•f'ilOUI••· · • " r,,_,ao L · , / /1(' ahlt' ta s101e hon· these may he pn•rent('d o,u/ 1wm•tfit,d. 
~.i,i(1ir al St YI di t 

. . cr-Parl II-Engineering kno"lcdge examinalion 
!el f,..ng1nc 

I '''
·,

1
,,

1
;011 uHI heha.w.'<i 111'(1" the subjects included in the .wlfal'11.'it'sf,orrhe 

I ra ew11 . . · · · :fi_i.?~ E,~cinccr-Parl 13-:-Engrnccnng knowledge (Gcncr;d). th~ G_rndc 2 
.s"i,..,~~~e -r-P;11 Jl-Enginccnng knowledge (~ol~r). and th~ ~radc 2 J::ng1~1ccr
:~e1_n~En inccring knowledge (S_1earn) exm!umuum.,; ~md 11·1/l 111d11~/e qitt'St!ons 011 
_J!_rt.B gient of enii11e:; r.l_'ld hmlcr,,;. t•l£,cmcal mad1me1J. pn•1·t•1111m, of.f,rt' rmd 
.i/1!,"·'':J.'~jfl,' 1,1;,1g_j;re . .,fll :"ea. 1hed11~ie.~ rif~he JUJ't'1Tisi11ge11gi~1e~1: rheu·or~ to l~edom'to 

_ ·fn!lh __ lh .
1
i,,., and uux;/um• macl1111e1y m J'Ol1 and the pc'nmhcal t·.w1111mat1011 of rhe 

;,.·fl!Biµtt OI . • . 

,t''ijfr/d11g partJ. 
t.~'.·\;ot1didaies should ol.m be 11·ell acq11ai11red u·irh machi11c1J ai1d lmilt'rca.ma!ties 11·hid1 
~-,,.--~-- · rar ,ea and he able lo Jlate how rhese mar h(•11reremed 011d remedied. 

j;jn_l' 0((11 · • 

lit~-,::·.:·->· . ~l~: "'"-- G~ade 3 [nginccr-l'arl 8-Engineering knowledge examination 

·_ -1:_t_:~.·:,_':_~_{: _ ii,eoml t'.\"01"illotio1111-i// hehaJed_ llJ'O'! 1hes11N('CIJ included in 1he.t_rllaht1.~csfor rl,e 
f·:,:,·; :Gf3de J Engi11eer-P.i~-1 8-:---Engmeenng knowledge (Gen!=r;il}. th<' Grndc 3 
J\J.'\>·:_:':\. .. _ ·1;11gJnccr-Parl B-Eng1nec-nng knowledge (Motor). and the Gr.1de J Engim~cr
{\(:-t,·>'-- jJiirl n-Enginccring k_nowledgc (?lenm) exl!mi11mio11_a11d will i11cl11d_e q11oriom on 
L -- _;ht 111011agement of engmes and hcJ1/e,.s, dec:mcal 111oclm1ery, prenwrm,011 o_{_(,1'f! and 
f\ :'.>~ / ;~ ;;1iJmdso(Jigf11i11gfiresot sea. 1hed11tie.t(!{th<• Sll/1t'n'i.r;ingenginen: thell'ork. tohedonetr, 
[;f_,:_.':,,-:c _ -., ~lle.f, /;oifc,:r; om/ auxilimy machine1y i,r pol1 and the f'<'l"iodical exami11oticm o_{1he 
fi-'.:':',,_, · ··{-trOttingpmts. 
'S' CimdidateJ should also he ,1·el/ acq11oi111ed with machi11en· and hoilercosuolties whid, 

';
1
j~_r (JCCUT at m1 and he able to slate hou- these may he Jm;,.cmed and remedied. 

:.~·-, ,. _.,·Cnlde 4 Engineer-l'arl 8-Engineering knonlcdge examination 

The oml exami11atio11 will l,e l,mcd 1111011 the .t1d~jccr.t included in the syllalm.tfar 1he 
:Gt:ade. 4 Engineer-Part-General Engineering knowledge mu/ 1he Grade 4 
En"gin·eer-Part B-Molor Engineering knowledge examinatio11 and the following 
j(!flicr. The candidate.., mo}' al.m he a.{kec/ to expand 011 the amn·ers gfrC11 to the wriflen 
iuipeno/Grade 4 Engineer Pat1 IJ. 

--._ :~.I. Ca,rc, mainlenance and repairs oflhe nrnin and ancillary engine.'-. pressure 
)'C_sscls, electrical equipment pumps and piping equipment 

_. __ 2. Fire Fighting-Three nccessaryconstiluents tos11pportcomlms1ion. Methods 
-·offighling and pre,·ent fires by-

(o) Removal or comhuslihle malerlill; 
(b) Exclusion or oxyge-n: 

, ·: ""> .. _ (c) Lowering 1empcra1ure. 
.-,,s;.-. :\/(:j~andi~at.es mus! he aware or the impor!..lnccof prevenlion of fires and oflighl~ 

·:X:Wf_~ lircs in its early slages). 

• • 
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Conslruclion, opernlion .tnd nrninlcnance oflhe following hand opernlcd fire 
extinguishers and !he lypcs of fire !hey are suitahle for: 

(a) Soda/acid; 
(/,) CO2/Water; 
(c) fo;irn: 
(d) Liquid CO2: 

(e) Dry Powder: 
(0 IJ.C.F. 

Means of recognilion of different types oflw nd operated fire exlinguishcrs. Con· 
slruction. mainten.ince .ind lcsting of fixed CO2 g.is smothering systems. 

Use and nrnin1ennncc of smoke hclmcl ;111d hose and self conl<1incd l,rcathing 
apparnlus. Signals used by fire lighl !cam using safety line. Causes of fires and pre~ 
venlion of fires. Machinery space clea nlincss. Mel hods of fighting fires in holds. 
machinery spaces and :iccomodulion. Oil 11111k remolc shul off,·ah·cs. Oil pump 
re mole slors. Oil tank gauges. Vcnlilation n.:1ps or C0\'crs. Remote stops for \'e ntila
tion fans. Air pipe nncl vcnlilatof gauzes. 

(Candid.iles nwsl he nwarc lhal lubricating oil will hurn as readily as oil 
rue1). 

3. Afachim•,:1·-Guc1rds nnd prolcction rnils. Crnnkcase explosions. Air start sys~ 
tem explosions. Scavenge fires. 

(The cnndiclale will he re qui red lo complete rire-fighli ng course .ipprm·eJ hy the 
National Adrninis1n11ion.) 

4. l'rc.t<r:ttn• Vi~\"sdt-Sc1fc1y valves. l-ligh !iii safely wih·cs. Repairs. 

5. General Sn.f('(J-"-lnsul;:1 lion of high lcrnpcrn!urcs surfaces. \'cntilalion .ind gas 
freeing of lank'-. Use of explosion mclcr. I lnz:irdous propcrlies of gas used on boa rd 
ship. e.g. CQ!. arnmoni:1. freon. acclylcnc. etc. 

6. The mainlenance and repair of !he hull s(rucllire. 

7. Dry docking and work to he c.irried our during lhc docking. 

R Pressure \'cs.sci and machinery hre.ikdowns which nrnyoccu r. their prcser,;a
tion and lemporary or permanent rep;:lir. 

9. Calculation offncl consmnplion. V:iricllion offud consumplion wilh speed. 
Commmplio:n per hour or per d,1y 1.111d consumption per \'oyagc. 

Grade 5 E.nigneer-l'arl H-Enginccring knowledge examination 

Theex.imimHion shall he conduc!ed in such a manner.is lheexamincrdeems fit 
lo salisfy himself llrnt lhe candidale possesses sufficient working knowledge to 
opernle a1ul:111ai_nf;iin (rouline nrni111e,rnncc .ind simple emergency repairs only) 
!he class of el1gi ne or engines he will be in charge of. He m;i)' ask the candid ale lo go 
lhrough a pre-slart rouline. checking oil. cooling waler and fuel a\'ail.1hili1y and 
quanlilyand ask simple queslions lo sa1isfy himselfthal the candid,ue knows what 
he is checking for. The ex.iminer may also ask simple queslions relating lo the care 
and routine mainlenance oflhe :-lern gear, haUcries. swi1chboanJ and fuses. 

The candid.ile may lhcn he asked to s1,111 lhc engine and go lhrough posl slcirl 
checks on oil prcssure. lempcralures. cooling waler now. revolution. exhaust, elc: he 
will onceagai,1 he asked simple ques1ions designed 10 find oul ifhe knows the pur
pose of the checks and whal simple .1nd immediate rcmcdi.il aclions he would t:ike 

• 1 
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f of any prm·ing unsalisfaclory. Some questions may be asked on simple 
,jn 1hccv~~rn: such as how lo identify and clear the followinu.-
[ault finull _ ..... 

(n) fuel blockages; . 
(b) air lo_c~s '" ru_el, 
(c) dirty _l"JCCIO~S, • 
(d} leaking ?r srickmg \'ah•cs; 
(e) o\'erh~c111!1~; . 
(/) foully 1g:111tion, . • . 
(g) raultv fuel and spill timing; 
(h) fault}' halfcry connection, if fitted. 

The candidate may he expected !ogive answers to satisfy the examiner that he 

Id l,c able to deal adequately with any of the simple faults listed. given time, wou • 
tools and. if nccc:i;sary. spare parts. 

Thccx,1n1incr \\:ill ask the can~idate questions d~signed to test l~is knowledge on 
, ty which mav include questions on lhe foll0\\.lng-sa1c , ~ 

(a) keeping hilgcs free from oil or petrol; 
(b) the dangers or using naked lights. especially with respect to internal 

·· · comhuslion engine: 
{t) 1hc use of small portable fire extinguishers on board ships. and the 

smothering of oil fires with sand and/or wet clothing; 
(d) testing of sll:!eringgearbefore enlcringand leavingporl and inspections 

during voyage~ . 
(e) safo practice when foelling. 

Engine Operalor-Engi_neering knowledge examination 

f. The working on internal combustion and compression ignition engines. 

2. Engine maintenance. 

3. Starting and reversing arrangements. 

4. Two stroke and four stroke cycles. 

5. Circulation systems. 

6. Luhrication S)-'Slcms. 

7. Care and changing of injectors. 

8. Care and clrnrging of batteries. fuses. 

Engine Operalor-1\farine Engineering Knowledge 
examination 

I. Shaft couplings and bearings. 

2. Siem glands and hushes. 

3. Circula1ing systems. 

4. Propellers. 

5. Water S1rainers. 

• 
/5/ 

Engine O11erator-Fire Precaulious cxamination 

I. Prcc<mlions lo he l;1J.:cn .1gainst outhrcak of pclrol, oil or elcclrical fires. 

2. Use and recharging or lire extinguishers. 

[LE<iAL NOl'ICE No. 14) 

MARINE ACT. 1986 
(ACT Nn. J5 OF 19R6) 

MARINE (CERTIFICATES OF CO~1fETENCY 
(SUPPLEMENTARY COUR}'ES)) 

REGULATIONS. 198 

IN exercise of the powers conferred upon me ht"-.cc1ions 98. 99. 143 and 212 of the 
Marine Acr. 1986, 1 lrnvc made the following j(cgulations-

Slm111i 1• 

I. These reguli1lions may he cilecl ;1s 1c ~farinc (Ccrlificalcs ofCnmpclcncy 
(Supplementary Courses)) Regula lions, 989. 

. rcJl!inn 
2. These 'Regula lions prescribe 1e vc1rious courses which-

(aJ a person must success illy allcnd .is part or the qualification he mu~l 
have heforc he c:m b issued with c1 certificate of competency; and 

(h) ~'he aims and scope f I hose courses. 

·n,xulmimM to l,e read r1.t m,e 

3.-(1) These Regulatiofs are lo he read as.one wi1h the Marine (Certificates of 
Competency and Manni of Vessels) (Gener.ii) Regulations, 1989, and the other 
Regula lions referred to i thos_e Regula lions. 

(2) In particularwo ds and phrases defined in the Marine (Ccrlificales ofCnm
pctencyarul Mannin rvc.-.scls)(Gencral) Rcgulalions, 1989 have the same mean
ing when used in th . e Regul;11ions. 

S,rpplrmt>11tm:r s,,hj,Tt.t 
4.-(1) Befor a person can he issued with a grade or certificale of competency 

he must haves cessfully complcled the supplementary courses. listed under that 
grade of certifi ale of competency in Part I or the Schedule. 

(2) The M rine Board shall not accept !hat a person hassuccessfullycompleled a 
supplement ry course which he is required 10 complete under suhre_gulation (I) 
unless he h s been issued with a certificate, in a form acceptable lo lhc Marine 
Board, ind caling that he has successfully conn1lcted that course. 

(-3) Th sylla us for each ~upplementa ry course rcrerred lo in subregulalion (I) 
is spccifie under the name of that supplementary course in Part 2 of the· 
Schedule. 

• 
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