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GOEWERMENTSKENNISGEWING. GOVERNMENT NOTICE. 

C. F. MARAIS, C. F. MARAIS. 
Sckretaris van Suidwes-Afrika. Secretary for South West Africa. 

Kantoor van die Administrateur, Administra tor's Office, 
Windhoek. Windhoek. 

DEPARTEMENT VAN VERVOER. I DEPARTMENT OF TRANSPORT. 

No. R. 735 (Unic).] (27 Mei 1960. 

MARTNE-AFDE U NG. 

R EGULASIES IN VERBAND MET -
(a) DIE VELD EN AFNEEM VAN EKSAMENS 

WAAR IN 'N PERSOON MOET SLAAG 
WAT DI E TOEKENN ING KRAGTENS DIE 
H ANDEL SKEE PVAARTWET , 195 1 (WET No. 
57 VAN 195 1), VAN 'N BEKWAAM H ElD
SERTIFI KA AT VERLANG, AS-

(i) HOOF- INGENIEUROFFISIER; OF 
(ii) TWEEDE JNGEN lEUROFFJSTER; 

(b) DTE OUDERDOM EN KWAUFlKASl ES VAN 
DIE KANDlDATE. ASOOK H UL DIENS TER 
SEE EN ANDER DI ENS WAT H ULLE MOET 
VERR JG H ET EN DIE OPLEIDING WAT 
HU LLE MOET ONDER GAAN HET; 

(c) DIE EKSAME NGELDE WAT DEUR KANDI
DAT E BET AAL MOET WORD; EN 

(d) DTE VO;'_ MS EN A NDER DOKUM ENTE M ET 
BETR EKKJNG TOT SODANJG E E KSAMENS 
E N SERTIFIKATE E N DIE BESONDE R 
H EDE WAT DAARlN VERVAT MOET 
WORD. 

Dit he t die Minister van Vervoer behaag o m, kragtens 
d ie bepalings van subarti kel (I) van artikcl driehonderd 
ses-e11-vyft ig van die Handclskeepvaa rtwet, 1951 (Wet 
No. 57 van 195 1), die volgende regulas ics uit te vaardig. 

TN HOU D. 

JNLEIDIN G. 

HOOFST UK I. 

ALGEMEEN. 

I . Opskrif va n h ierdic regulasics. 
2. Woordbetckcnis. 
3. Sckretaris moet benocmbaarheid van kandidate vas-

stcl. 
4. Bcwys van nasionalitcit. 
5. Plckke waa r eksamcns gchou word. 
6. Aansoekvorrn. 
7. Ander dokumcntc wat voorgclc moet word. 
8 Oorweging van twyfclagtigc gc\'allc. 
9. Aansockc om inllgting. 

JO. G.:tuigskriftc. 
I I . Dnofheid en under ligga::1111~- en geeslcsgcbrcke. 
I 2. Om oh.locnde dicns. 

13 Afskriftc van verlorc scriilikate. 
14. W:ingcdrag van ka ndid:.itc. 

A 72::..0 

No. R. 735 (Union).] (27 M ay 1960. 

MARJ NE DfVISION. 

R EGU LAT IONS GOVE R NING-
(a) TH E SCOPE A ND CONDUCT OF EXAMINA

T IONS TO BE PASSED HY A PE RSON 
DESIRING TH E G RANT UN DE R T H E 
M ERC HANT SHI PPING ACT . .1 95 1 (ACf No. 
57 or 195 1), OF A CERTfflC ATE OF COM
P ETENCY A 

(i) CH fEF ENGINEER-OFFICER ; OR 
(ii) SECOND ENG INEER-OFFICER; 

(b) THE AGE AND QUALI F IC ATIONS OF TH E 
C ANDIDATES. INCLUDT!'. G T H E SERVICE 
AT SEA AND OTHE R SERVICE WHJC H 
TH E Y MUST HAVE PE RFORMED A ND rHE 
TRA INING WH IC H THEY MUST HAVE 
UNDERGONE: 

(c) THE FEES TO BE PAID BY TH E CANDI
DATES FOR EXAMINATION; AND 

(d) THE FORMS AND OTHER DOCUMENTS 
R ELATING TO SUCH EXAM INATIONS AND 
CERTIFICATES AND THE PART.ICULA RS 
TO BE CONTA INED THERElN. 

The Minister of Transport bas been pleased, under 
the provisions of sub-section ( I ) of section rhree hundred 
and fifry-six of the Merchant Shipping Act, 1951 (Act No. 
57 of 195 1 ), to make the following regula tions. 

CONTENTS. 

PREAMBLE. 

CHAPTER J. 

GENERAL. 

I. Title of these regulations. 
2. Interpretation. 
3. Secretary to determine eligibility. 
4. Proof of nationality. 
5. Places of examination. 
6. F o rm of application. 
7. O ther documents lO be s ubmitted . 
8. Consideration of doubtful cases. 
9. Enquiries. 

I 0. Testimonials. 
1 1. D.:!afness and other physical and mental disabilities. 
12. Service found to be insufficient. 

13. Copies of lost certificates. 
14. Mis-:onJuet by candidates. 
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HOOFSTUK 11. 

A. KWALI FIKASIES WAT VCRF IS WORD 
VIR 'N BEKWAAMI IFID~ I-RTIFIKAAT 

NIEUROrFISllR E l:i DOSSEME T. 

15. Ouderdom en andcr kwalifikasies. 

VAN KANDIO\AT 
AS TWl;[Dl! INGE-

A (I) JV erkswinl-eldiens. 

16. Diens as lecrl ing-ingcnieur of -vakman. 

17. Studente of tegniese leerlingskappe. 

18. Voltydse kur. usse aan tegniese kole. Lcgniese kol
leges of universiteite. 

19. Vergoeclcnde diens. 

B (l) Seediens. 
20. Seediens wat vereis word van 'n kandidaat vir 'n 

bekwaamheidsertifikaal as tweede ingcnicuroffisicr. 

21. ScecUens wat vereis word vir die emlo~ement van 'o 
bekwaamheidsertifikaat as tweede ingenicuroffisier. 

22. Soort seed iens w3t vereis word van 'n kandida::H vir 'n 
bckwaamheidsertifikaat a tweede ingenieuroffuicr. 

23. Kwytskelding va n seediens vir tweede ingenieuroffisier. 

B. KWALIFIKASI ES WAT V EREIS WORD VAN 'N KANDIDAAT 
VIR 'N BE!KWAAMl-lEIDSER flF rKAAT AS HOOF-INGll

Nl tUR0FFLSl l.:R !:N END0SSt MF.NT. 

24. Seediens wat vereis word van 'n kandidaat vir ·n 
bekwaambeidsertifikaat as hoof-i ngenieuroffisier. 

25. Secdiens wat vereis word vie die endo semen! van 'n 
bekwaamheidsertifikaat as boof-ingenieuroffisier. 

26. Soort seediens dat vereis word van 'n kandidaat vir 'n 
bekwaamheidsertifikaal as hoof-ingenieuroffisier. 

27. Kwytskelding van seedicn vir boof-i ngenieuroffisier. 

28. Eksamen sooder die voorlegging van 'n bekwaam-
heidsertifikaat as tweede ingenieuroffisier. 

C ALGE MENE BP.PALINGS W AT Rf:TREF IlENOF..MSAAIUO;ID. 

29. Algemeen. 

30. Hoe scediens bereken word . 

31. Diens ia skepe op kort-scereise. vissers- of sleepbote. 

32. Diens verrig by bulpmasjinerie. 

HOOFSTUK ICL 

E KSAMENGrLDl3. 

33. Wanneer betaalbaar, 

34. Waar betaalbaar. 

35. Tabel van eksamengelde. 

36. Terugbetaling van eksameDgelde. 

HOOFSTU K IV. 

E K SMI E s. 

37. Eksamen vir 'n bekwaambeidsertifikaat as tweede 
ingenieuroffisier. 

38. Eksamen vir 'n bekwaambeidsertifikaat as hoof
i ngenieuroffisicr. 

39. Eksamen vir endossering va11 sertifika te van tweede 
en boof-ingenieurollisier. 

40. Vereiste punte 0 01 te slaag. 

41. Druip in eksamen. 

42. Erkenning van gedeeltelike slaagpuntc in eksameos 
wat in ander delc van die Statebond gehou is. 
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CHAPTER TT. 

A. Q ALII ICA rtONS R EQUIRED OF CANPil)ATES FOR Cr:R
TtrtCAT I .... o r COMPLTrNCY AS ShCOND ENGINbLR
Or-ncrR A"ID E ' DORSCI\IF T. 

15. Age and other qualifications. 

A ( I ) Workshop sen·ice. 
16. Service as Apprentice Engineer or Journeyman. 

17. Student or Technical Apprenticeships. 

18. Full-time Technical Schoolc;. College or nivcrsi ty 
Course . 

l9. Comp.:!nsatory service. 

B (l) Se(I Serl'ice. 
20. Sea service required of a candidate for a cert ificate of 

competency as Second Engineer-Officer. 

2 1. Sea service required for endorsement of a ccniticate 
of competency as Second Engineer-Officer. 

22. Type of sea service required of a candid.1te for a cer
tificate of competency as Second Engineer-Officer. 

23. Remission of ea service for econd Engineer-Officers. 

B. Q u ALlf'ICATlONS R L:QUIRl· D OF CANDIDATfS roR CM
T I FICAT ES OF COM PfiTcNCY AS C HIEF £ GI Ll'R

OFFICER AND END:->RScMcNT. 

24. Sea service required of a candidate for a cerlificate 
of competency as Chief Engineer-Officer. 

25. Sea service required for endorsement of a certificate 
of competency a Chief Engineer-Ofiker. 

26. Type of sea ervice required of a candidate for a cer
tificate of competency as Chief Engincer-Ofl1cer. 

27. Remission of sea service for Chief Engineer-Officers. 

28. Examination wi thout production of a cert ificate of 
competency as Second Engineer-Officer. 

C. GENERAL PROVISIONS AS TO ELIGI BILITY. 

29. General. 

30. How sea ervice is calculated. 

3 1. Service in ships ma king short voyages. flshiog boats 
or tu~ . 

32. Service on a uxiliary machinery. 

CHAPTER Ill. 

EXAMINATION F1ms. 
33. When to pay fees. 

34. Where to pay fees. 

35. Table of fees. 

36. Refund of fees. 

CHAPTER IV. 

EXAMlNATJONS. 

37. Examination for a certificate of competency as Second 
Engineer-Officer. 

38. Examination for a certificate of competency as Cbief 
Engineer-Officer. 

39. Examination for endorsement of Second and Chief 
Engineer-Officers' certificates. 

40. Marks required for pass. 

41. Failure in examination. 

42. Recogni tion of partial passes at examinations held in 
other parts of the Commonwealth. 
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HOOFSTUK V. 

Hou VAN EKSAMENS. 

43. Kaadida te moct stip op ty<l wees. 

44. Geen vreemdclinge word toegelaat nie. 

45. Stille. 

46. Los velle papier en boekc. 

47. Gebruik van matematiesc tafels. 

48. Gebruik van iastrumente. 

49. Oagemagtigde boeke en gesk_rifte is streng verbode. 

50. Skade aan boeke. instrumcnte, ens. 

51. Uitgaan uit kamer. 

52. Aile wcrk moet vertoon word. 

53. Straf vir afskryf, ens. 

54. Kandidate kan eic metode volg. 

55. S~raf vir oortreding van rcgulas ies. 

HOOFSTUK VJ. 

UITRFIKING VAN SERTIFIKATE. 

56. Magtiging vir lewering van bekwaamhcidsert..ifikate. 

57. Uitrciking va n bekwaamheidsertifikaat as ingenicur
offisier. 

58. Endosscring van sertifikaat as twec<le of boof
ingcnieuroffisicr. 

HOOFST UK vn. 

DI ENSS ERTIFI KAAT. 

59. Hoe aansock gedoen moct word . 

BYLAES. 

Bylac A . - Lys van vorms wat in hierd ie rcgulasies 
voorkom. 

Ilylac B. Voorbceldc van gctuigskrifvorms. 

Bylac C.- Lcerplanne vir d ie eksamens van hoof- en 
tweede ingenic urofJisier. 

Bylac D.- Lecs van die waterpeilglas. 

Bylae E. Lys van voorgestelde handboeke. 

Bylae F.- Voorbcelde van vraestelle. 

l NLLIDING. 

(1) Onderstaande reguJasies handel oor bekwaamheid
scrtifika te as hoof-iogenieuroffisier en tweede ingenieur
ollisier. Hicrd1e senifika te kan soos volg wees:-

Stoum-sertifikale waardeur die houers die reg ver
lecn word om diens te doen as ingenieuroffisiere 
in stoomskepe. 

M o1v rsl!rti(if..a1e waardcur die houers die reg vcrlecn 
word om dit:os te doen as ingenieurollisiere in 
moLorskcpe. 

Gekm11hi11eerde ~crrifif..ate waardeur die houers die 
reg vcr1cen word om dicns le docn as ingenieur
ollisicrc in sowel stoom as rnotorskepe. 
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CHAPTER V. 

CONDUCT OF EXAMINATIONS. 

43. Candidates to be punctual. 

44. No strangers ad mjtted. 

45. Silence. 

46. Loose papers and books. 

47. Use of mathematical tables. 

48. Use of inst ruments. 

49. Unauthorised books a nd papers strictly forbidden . 

50. Damage 10 books. instruments, etc;. 

51. Leaving room. 

52. All work to be shown. 

53. Pena lty for copying. elc. 

54. Candidates may use own method. 

55. Penally for breach of regulations. 

CHA PTER VI. 

ISSUI:: OF CElRTIF ICATES. 

56. Authority for delivery of certifk.1tes of competency. 

57. Issue of cert ificate of comixtency as Engineer-Ofllccr. 

58. Endorsement of certilicate as Second or Chief 
Engineer-Orne.er. 

CHAPTER Vil. 

CERTIFICATl1 OF SERVICE!. 

59. How application should be made. 

ANNEXES. 

Annex A.- List oC forms appearing in these regulations. 

Annex B.- Specimen forms of testimonials. 

Annex C.- Syllabuscs for the Examinations of Chief 
and Second E ngineer-Officers. 

Annex D.- Reading the water-gauge. 

Annex E .- List of suggested text books. 

A nnex F .--Specimeo examination papers. 

PRcAMBLI!. 

(1) These regulations deal with certificates of com
petency as Chief Engineer-Officer and Second Eogineer
Officer. These certificates may be: -

Steam Certificates entitling the holders to serve as 
Engineer-Officers in steam ships. 

Motor Certificates entitling the holders to serve as 
Engineer-Officers in motorships. 

Combined Cenificates entitli ng U1c holders to serve as 
E ngineer-Officers in bo1h steam and motor ships. 

3 
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(2) Hangende die uitvaard iging van rcgulas=cs kr~gt~ns 
artikel vyf-e11-sewe111ig (3) van u.e Wet om \ <'ors1enmg 
te maak vir die uitrei:-ing van b..:k,•.aamhcidscrti fikatc van 
'n hoer graad as die van hoof-ingen icuro0ls1~r. 1s rccl!n/!-s 
met die Ministcrie van Vervoer van die Verc111gdc 
Koninkryk getref om, in uid-Afrika. kandidatc 
vir sodanioe serti fikatc. bckend as .. Ekstra-i:crstckhs" 
te eksamin~cr. 1-l ierd ic scnifikate is vereiste kwal1fi kasie~ 
:vir party staats- ca profcssionele aanstci lings. 

HOOFSTlJK I. 

ALGEMECN. 

Opsk.rif 1'{111 hierdie ref! 11/asies. 

l. Hierd ic regulasies word gtnocm die Rcgul::i~ics in 
vcrband met die Eksa mens vir I ng~nieuroffisiere. I 960. 

W oord bet e "-e I iis. 

2. l n hierclic regu!asics betekcn die uitdrukking ., die 
Wet " , die Handelskccpvaartwcl. 1 ')5 1 (Wet ·o. S7 ~an 
195 l) en. tcnsy uit d ie sa mehang anders bl) k. het e111ge 
uitdrukl in~ waaraan daar in die Wet 'n bc1ckcnis toe
geken is. wanncer dit in hierdie rcgulasies gebruik word . 
die aldus toegekende betekenis. en -

( I ) betckcn ., gocdgekcur" d.::ur die Sekretaris goccl
g1:kcur: 

(2) bcteken ,. ek,ammator " die pcrsoon wat kragtcns 
artikcl sewe-c>1Hewentig (4l van die I landelskecp
vaartwet. I ()51. as sodanig aangestel is: 

(3) ~lui t .. perdcJ..rag" in-
(a) inclikateurpcrdekrag. wa:1r suicrstoommasjicne 

gebruik wNd: 

(b) rcrnperdd,rag, waar binn;:brandmotors gcbruik 
word: 

(c) ~1<;- perdcJ..rag. waar stoomturbines gcbruik word : 

(4) bctekcn ,, la ng-secreis" 'n seereis waarin <lie afstand 
tussen die ui terste hawens wat dcur die skip in die 
loop van die sc.::reis besock is minstens 500 myl is; 
en 

(5) bctcken ., kort sccrcis" ' n seercis waarin die afsta nd 
tusscn die uiters tc hawcns wat dcur die skip in die 
loop van die seereis beso.::k is minder as 500 myl 
is. 

(LET WbL.-

(l ) Artikel twee van die Wet sluit ondcrstaandc woord 
bepalings in: -

,. kusvaarder ", ·n skip wa1 gcbruik wo~d op rei~e 
tussen hawens in diesclfde land. maar d1t om"at 111e 
'n visserboot of ·n robbe- of walvisvaarder nie: 

., skip op vrcemde vaart "-
(a) 'o skip wat gebruik word or reise tusscn 'n 

hawc in ccn land en 'n hawc in 'n andcr land; 
of 

(b) 'n walvis, aardcr uitgesonderd 'n walvisvaarder 
met landbasis; 

,. Minister ", die Minister van Vcrvoer; 

• ,, bcvoegde bcampte ", die bcampte wat dcur die 
Minister aangewys is as die bevoegde bcamptc by 
die pick en ten opsigtc van die saak waarvan mel
ding gemaak word in die b;:pa ling in hi.::rd ic Wet 
waario d ie uitdrukking voorkom. 

,. Sckretaris ", die Sekrctaris van Vcrvoer. 

4 

(2) Pending the making of regulations under section 
se1•e111y-five (3 l of the Act to provide for the granting of 
ccrtilicates of competency of a higher grade than Chief 
Engineer-Officer, arrangements have been made with the 
Ministry of Transport of the United Kingdom to examine, 
in South Africa, candidates for such certificates known as 
" Extra First Class " . These certifi cates are necessary 
qualifications [or some Government and professional 
appointments. 

HAPTER L 

GENERAL. 

Title of These Regulations. 

I . These regulations arc called the Examination 
Regulations for -Engineer-Officer . l 960. 

I ntcr pretation. 

2. In these n:gula tions the expression " the Act ·• 
means the Merchant Shipping Act, 195 1 ( ct o. 57 of 
I 95 1 ). and unless the context otherwise indicates, any 
expression used in these rcgul.ttions to wh ich a meaning 
has been ass.gnecl in the Act. bears the meaning so 
assigned. and-

( I ) "approved" mean apprO\·ed by lhe Secretary: 

(2) "cxa1111ner " means the person appointed as such 
in terms of ·ection le••enty-sc>11en (4) of the 
Merchan t hipping Ac1, I 95 1: 

(3) " horse-power " includes -

(a) where reciprocating steam engines arc em
ployed, indicated horse-power; 

(h) where motor engines are employed, brake 
horse-power; and 

(c) where steam turbines are employed. shaft 
horse-power: 

(4) " long voyage" means a voyage in which the 
distance between the extreme ports visited by the 
ship m the course of the voyage is not less than 
500 miles: and 

(5 ) "short \ Oyagc" means a voyage in which the 
distance between the extreme po, ls visi ted by the 
ship in the course o[ the voyage is ic3s thJn 500 
miles. 

[NO l l.-
( 1) Section twu of the Act includes the following 

definitions: -

" coasting ship " means a ship employed in plying 
between ports in the sa me country, but docs not 
include any fishing, scaling or whaling boat : 

" foreign-goi ng ship" mcans-

(a) a ship plying between a port in one country 
and a port in another country; or 

(b) a whaling bout other than a shore-based 
whaling boat: 

" Minister" means the Minister of Transport; 

*" proper oOiccr" means the officer designated by the 
Min ister to be the proper officer a t U1c place and in 
respect of the mailer to which reference is made in 
U1e provis:on of this Act in which the expression 
occurs: 

"Secretary " means the Secretary [or Transport. 
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(2) Die aandag word gevestig op onderstaande be
palings van die Handclskeepvaarlwet, 195 1 : -

(a) Artikcl drie-e11-sewe111ig bcpaal dat sekere gecliplo
mccrde offisiere aan boord van sekere skepe wcrk
saam moer wees; 

(b) artikel vier-e11-sewe11tig bcpaal wanneer skecps
ol'fis icre as behoorlik gediplomeerd bcskou word ; 

{c) artikcl sewe-en-sewentig en agr-e11-sewe11tiR maak 
voorsicn ing vir die hou van cksamens vir die toe
kenning van bekwaamhcidsertifikate; en 

(d) artikel driehonderd vier-e11-vyftig maak voorsiening 
vir die crkenning van bekwaamheidsertil1katc oE 
bcvoegdheidsertifikale wat in ander lande van die 
Slatcbond toegcken word. 

Artikel drie-en-sewentig va n <.lie Wet lees soos volg : -
,. (l ) Behoudens die bcpalings van hicrdie anikel, 

moel die cicnaa r en d ie gesagvoerder van elke-

~ -

(a) Suid -Afri kaanse skip wa l van cnigc hawc waar 
ook al, uitvaar; of 

(b ) skip (wat nie 'n Suid-Afrika:rnse skip is nie) 
wat pa\sasiers hy ·11 Unic-hawc aan boord 
nccm en van 'n Unic-hawe uitvaar, 

indicn die skip van vyf-en-twint ig of meer brulo
regislerton is. en tot die kategorie bchoon wal in 
kolom 2 van 'n item in die label hicronder aanged ui 
word. en van die tonncmaat of per<.lckrag is wat in 
kolom 3 van daardie item aangedui word. sorg dat 
aan boorcl van daar<.lie skip in hul tocpaslike werk
kringc die aa ntal o ffi sierc or a nclcr pcrsonc, bchoor
lik kragtens hicrdie Wet gediplomcerd of gcag 
gecl iplomeerd tc wees soos in kolomme 4 en 5 van 
daardic itcm aangcdui word. werksaam is :-

l< olom I. Kolom 2. Kolom 3. 

s 

(2) Allent ion is invi ted lo the follow ing provisions of 
the Merchant Sh ipping Act, 195 1: -

(c~) Section seve111y-three, which lays down that certain 
certificated officers are to be employed on certain 
ships; 

(b) section sel'e111y -fo11r, which stales when the ships' 
officers are deemed to be duly certificated ; 

(c) sections sevemy-sei·en and seventy-eight, which 
make provision for the holding of examinations 
for the granting of cer tifica te:, of competency; and 

(d) section rhree hundred and {1f ty-fo11r, which makes 
provision for the recognition of cert ifi c<1 tes of 
compctcncy or q ualification gran ted in other 
Commonwealth countries. 

Section ~ei-enty-three of the Act reads as follows : -
'·(I ) Subject to the provisions of th is sect.on, tho 

owner a nd the master of every 
(a) South African ship going to sea from any port 

whatsoever: or 
(b) ship (other tha n a South African :.hip) em

barking pa~~cngcrs at , and going lo s~:.i from, 
a ny port in the Union. 

shall. if the ship is of twenty•fi \c or more gross 
register tons. a nd i~ of the class shown in column 
2 of any item in the table hereunder a nd of the 
tonnag;: or horse-power shown in column 3 of tha t 
item. ensure tha t there a re employee.I on board that 
ship in their a ppropriate capacit es the numbPr of 
officers or other persons. d uly ccrtific·ited or 
deemed 10 be certificated under this Act. as s1,own 
in columns 4 and 5 of that item : -

Kolom 4. Kolom 5. 

Aa111allc 

Item No. Kategoric v,in skip. Bruto-rcgistcrlonncmaat 
or perdck rag. 

oflisiere of 
under pcrsone 
wa1 in diens 
moet wees. 

:enifikate waarvan die pcrsu11c \~at in 
Kolom 4 aangcctu1 word, in bc.~ll moet 
wees, en paragrm• ,. van sub-arcikcl ( I) 
van anil-.el 1·;:f-e1.-1e1, e111ig waarby toe
kenning van sertihkate gocdgdeur \\ Ord. 

S1-.ip op vrccmde v,wrt .............. I Enigc ...... ........ .. ... . 

2 K us,aardcr ... .................... . 100 or meer ton .... . .... · l 
- -

3 Vissersboot or robbcvaanlcr of walvis- 1 100 ol' meer ton ........ •• I 
vaardcr met landba~is 

- -
4 Kusvaardcr of vi5ser;boot, robbc- , 50 of meer maar minder as 

vaarder of w.llvis,aardcr met l.tnd- 100 10n 
basis 

5 Kus\'aa rder of robbcvaarder of walvis- Minder as 50 ton ........ 
"aarder met landba~i~ 

6 Vissersboo1 .................. . . . . • • Minder as 50 ton ...... .. 

7 Skip op vrccmdc vaart (bchalwe 'n 1,000 or meer perdek.rag . . 
wa I visvaardcr) 

8 K usvaardcr ........................ 1,500 of meer perdek.rag .. 

9 Walvisniarder (bchah, e 
vaa rder met landba~is) 

n walvis- 1,000 or meer perdekrag .. 

10 Kusvaarder. ........... ... ... . .... . Minder as 1,500 perdekrag 

I I Skip op vreemde vaart (behalwc 'n M indcr as 1,000 perdekrng 
walvisvaarder) 

J2 Walvisvaarder (behalwc 
vaardt!r met landbasis) 

'n walvis- Minder as 1,000 perdekrag 

IJ V1,scr~boot uf robbevaanler uf walvis- Meer .1~ 300 rcrdekrag ... -1 
vaarder met landbai.is \\8t mcganies I 
voon bC\\Ccg word 

14 Visscrshoot ol robbev,iartl\;r or walvis-

1

300 or minder perdekrag .. · 1 
vaan.Jcr met landb.,si, ,,at meganics 
, oor1 be,\ ceg ,,oru 

Een 
Een 
[en 

Een 
Een 

Een 
Een 
Een 

Een 
Een 

Een 
Een 

Een 

Ecn 
Een 

Een 

Een 

Ecn 

Ecn 

Een 

Ecn 
Ecn 

Ecn 

Gcsagvoerdcr: r.1ragraar (t1). 
H oof-navigasie-oflisier: para er~ a r (/J ). 
Twecdc navigasie-omsicr : parag1aar (c). 

Gcsagvoerder: pdragraaf (d). 
N,1vig:1sic-omsier: paragraaf (e). 

Sl-. 1ppcr: paragra,1f ( / ). 
Stuunnan: paragraaf (x). 
Bootsman: paragraar (/,). 

S1-.ippcr: paragra:tf (i). 
Stuurman : paragraaf (J). 

Skipper: paragraar (i). 
Stuurman: pa ragraa f U). 

Stuurman: paragraaJ U). 

I J-J oof-ingenieuroffisier: paragr:wr (.I.). 
Tweede ingcnieuroffisier: paragraar (/). 

Hoof-ingenieuroffisicr: paragraal (k). 

I Hoof-ingenieurulTisier: paragraaf (k). 

j Tweede ingcnieurofTisier: pa ragraa f (/). 

I Twccde ingcnieuroffisier: paragraaf (/). 

Tweede ingcnicuroffisier: paragraaf ({). 

I 
Sx-masjinis: rarngraaf (111) . 
As:sistent-sec111asJinis: paragraa1 {11). 

A ~sistent-sccma~jinis: paragraar (11). 

5 
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·- ·- -- --- -- --
Column I. Column 2. Column J. I Column 4. Column 5. 

umbers <:.!rt ificates to be held by 
Gross of OIJkers Persons shown in Column 4, 

Item Cl:.m or Rcgi~t.!r-lonnagc or Other and p:iragr.iph\ of sub-o;ection ( I) 
Pcrio ns or -,c-:1 ion .1e1·e111,1--/ive No. Ship. or 

LO be by \,hich gnini or cer1ifica•es 1 lorse-powcr. 
employed. is au1ho1 iLed. 

J Foreign-going ship ....... ........ ... 

1 

An) ... .... .. . ........ ... 

I 
One Maslcr: pa ra;:1 .,ph (a). 
One Chief avigaong Ofliccr: paragraph lb). 
One S<ieonJ avigating OOicer: paragraph (c). 

--
2 Coasting ship ...................• .. 100 or more ions ........ One Ma~tcr· paragraph (d). 

One 1 av1gating Officer: parngraph {I"). 
-

3 Fishing. scaling or shore-based wlrnl111g I I 00 or more tons ........ One I Skipper: paragrnph ( / ). 
boat One Mate: paragraph Cg). 

One Boat~wain: paragr:..ph (h). 

4 Coasting ship or fishing. scaling or 50 or mo,c bur les:. than 100 One I Skipper: par.1graph (i). 
shore-based whaling boat tons One M:ite: r,1ragraph (j}. 

5 Coasting ~hip or scalin g or shore-based Les~ than 50 tons ........ One I kipper: paragraph (i). 
whaling boat One I Mate: parngraph (j). 

1- -

6 Fishing boat. ...................... Less th:111 50 tons ........ One paragraph ( i). Marc: 
--

7 Foreign-going s hip, other thun a 1.000 or more horse-po,~er One I Chief Engineer-Officer: paragrJph Ck). 
whal ing boat I One Second l:.n1,,,;ncer-Onicer: paragr.iph (/). 

j C hier Engim.-cr-OITicer: 
----

8 Coasting ship ...... ... . ............ 1,500 or more horse-power One paragraph (k). 
---

9 Whaling boat, o ther than a shorc-baScd 1,000 or more horse-power I One I Chief Fnginccr-OOicer: paragraph (kJ. 
whaling boat 

10 Coasting ship .... • • • • • • • • · · · · · · · · · · j Ll!.:>s th:r n I ,500 horse-po\\ er j One j Second Engineer-Officer: pa ragraph (/). 

11 Foreign-going ship. other than a Less th.in 1.000 horsc-po"cr I One j Second Engineer-Officer: pa rngraph (/). 
whaling boat 

12 Whal ing boat other than a shore-based I L~ than 1,000 horsc-po\\er I One econd Enginecr-Otfaer: panigruph (/). 
whaling boat 

)3 Power-driven fishing, l>Caling or shorc- 1 More than 300 horse-power 17:l Marine Engincrn:rn: parugr.1nh (m). 
based whaling bo:rt One Assistant Marine 1:-ngincman: paragraph 

(11). 

14 Power-driven fishing, sea ling or shore- 1 300 or less horse-po\~Cr ... 

I 
One I A~~rstant r\larrnc Eogrncman: paragraph 

based whaling boat (11). 

6 

(2) Die Mini~ler kan by kcnnisgewing in die 
Staatskoeranr vcrcis dat meer of h<kr gediplomeerde 
offisiere of ander pcrsone as wat dcur :,ubartikel ( l) 
voorgeskryf word, aau board van ·n ka legorie van 
skcpe van 'n tonncmaat of pcrdekrag wat in daardic 
kennisgewiog g.::meld word. io diem, mocl wees: en na 
publi kasie van so 'n kcnnisgewing sorg die eienaa.r 
van 'n skip waarvoor dil geld, dat aan board van 
daardie skip die aantal o!fLsierc of ander persone wat 
by daardie kenni gewing voorgeskryf word. behoorlik 
kragtens hierdie Wet ged iplom(:crd of gcag gediplo
mcerd le wees, in diens is. 

(3) Wanneer die Minister uit 'n vcrslag d.!ur 'n 
opnemer daarvan oortuig is dat dit onredelik sou 
wees om van die eienaar van 'u skip wat voor die 
inwerkingtrcding van hicrd:e arlikel gebou was. te 
vcrlang dat hy aan boord van daardie skip die 
akkommodasie ou moet vcrskaf wal nodig sou wees 
om die aantal offisiere of ander persone wat ingevolge 
subartikcl (I) of ingcvolge 'n kragtcns subartikel (2) 
uitgereikte kcnnisgewing in dien~ moet wees, te 
akkommodecr. kan hy ten opsigte van daardie skip 
d ie vereistcs van subartikel (I) of van daardie 
kennisgewing na gocddunkc wysig. 

(4) Die eienaar van elke Statebond-skip (behalwe 
'n skip wal passasiers by 'n Uoie-hawe aan boord 
ncem) wat uit 'n Unic-hawe uitvaar, sorg dat aan
boord van die skip in hut toepaslikc werkkringe werk
saam is 'n gcsagvoerdcr en sovecl skeepsoffisiere wat 
die houers is van serlifikate van sulke grade as wat, 
volgens die belrokke wctte wat in daardie dee! van 
d ie Statebond waarin die skip gcregistreer is, van 
krng is, die skip vcrplig is om aan board te he 
wanneer dit uit 'n bawe in daardie dee! van die 
Statebond uit vaar. 

(2) The Mini tcr may by notice in lhe Ga-;,ette 
require that more or more high l) certificated officers 
or other persons than a re prescribed by sub-section 
( l) shall be employed on board any clas:) o( ships of 
any tonnage or horse-power i,pccified in that notice; 
and after the publication of any such notice the owner 
of any sbi p to which j1 applic sbaU ensure that th..::re 
arc employed on board that ship the number of 
officers or other persons prescribed by that notice, 
duly certi fi cated or deemed to be certificated under 
this ct. 

(3) Whenever the Minister is satisfied from a 
report by a surveyor that it would be unreasonable 
lo require lbe owner of a ship built before the 
coming into operation of this section to provide the 
accommodation on board that hip ncce sary to 
accommodate the number of ofliccrs or other 
persons req uired to be employed in terms of l,Ub· 

section ( I), or in terms of a notice issued under sub
section (2), he may vary the requirements of sub
section ( I) or of that notice in respect o( that hip 
as he deems fit. 

(4) The owner of every Commonwealth ship (other 
than a sbip embarking passengers at a port in the 
Union) going to sea from any port in the Union shall 
ensure that there are employed on board that ship in 
their appropriate capacities a master and so many 
ships' officer· holding certificates of such grades as, by 
the relative Jaw in force in that part of the Common
wealth in which the sbip is registered . she is required 
to carry when going to sea from a port in that part 
of the Commonwealth. 

.... 
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(5) Nicmand wut ter voldocning van subartikel 
(I) of (2) as gesagvocrdcr of skccpsoffisier in di ens 
gcneem is. vaar uit ter see nic tcnsy hy kragtens bier
die Wet behoorlik gcdiplomecrd is of geag word aldus 
gediplomeerd tc wees. 

(6) By toepassing van subartikel ( I.) of (2) neem 
nicman<l ·n gcsag\Oerdcr of skeepsoffisier as sodanig 
in diens nie sondcr vooraf vas te stel dal hy kraglens 
hierdie Wet bchoorlik gediplomeerd is. of geag word 
a ldus gediplomeerd te wees. 

(8) Hierdie artikel is nje ten aansicn van cnige 
vaartuig wat aan die Spoorwegadminislrasie bchoort 
en wat deur daardic Administrasie in vcrband mcL sy 
hawcb('dryf gebruik word. as dua rdie vaartuig in geval 
van nood ter see uitvaa r, van tocpassing nie." 

* Vi r d ie tocpassing van hierdic regulasics hel die Minister die 
volgende beamptcs as ., bevoegJ e beamptes" aangewys :-

Te Kaapstad en Durb.in : Die Ecrs!c bcamptc van die Mari nc
afdeling: 

le Port . Elizabeth. Oos-Loodcn, M ossclbaai. Port Nolloth. 
Ludcritz en Walvisbaai: Die KoopvJ ardymee~ter.J 

Se/...r('/(11·is moet be11oe111bnarheid l'Clll kandidate 
\"lJSSlcf. 

3. ( I ) As daar twyfd onls taa n omtrent die bcnocm
baarheid van 'n kandidaat to t ·n eksamen . word die saak, 
ongcag die bcpalings van hierdie rcgulasies, na die 
Sekrelaris vcrwys. wic se beslissing diena:rngaande rinaal 
is. 

(2) As die vraag ornstaa n of een of ander scrUfikaat 
nie laer as ·n andcr ~erti fikaat is nie, word <lit deur d ie 
Sekretaris beslis. 

Bell'y.,· 1'£111 11mio11alitei1 . 
4. Geen ka11didaat vir 'n bekwaambcidsertifikaat word 

gecksaminecr nic tensy hy bewys !ewer dat hy 'n Su1cl
Afrikaansc burger of 'n burger is van ·n lanJ (behalwc die 
Unic) wat lid is van die Sta teboncl . 

( L ET wrL.- Ondcr gcwonc omstandighcde gaan bewys 
van nasionalitcit gcpaard mel die voorlegging van 'n 
geboortesertifikaat, 'n rcgistrasic- of natura lisasieserti
fikaat. of een of a nder aa nnecrnlikc dokumentcrc bewys 
van nasionaliteit.) 

Plekke waar eksw111:11s ge/w 11 11·ord. 

5. Eksamens word op plckkc en lye gehou soos deur 
die Minister hepaal \\Ord . 

(L ET Wl: L.- Dic Minister het besluit dat eksamens tc 
Kaapstad en Durhan gehou moet word. Die tyc waarop 
cksamcns gehou sal word. kan op aansock van die 
bevocgdc bcamptcs vcrkry word. Spesiale re:::lings kan 
van tyd tot Lycl getref word dal cksamens op ander plekke 
behalwc Kaapstad en Durban gehou moet word .) 

A a11soekvorm. 
6. 'n Kandidaat vir 'n bekwaambeidsertifikaa t moet die 

vorm T .V. 5 /l 02, soos in Bylae A uileengesit. voltooi. 

Ander dok11me11te 1va1 voorgele 111oet word. 

7. ( I) Aansoekvorm T.V. 5 / 102, behoorli.k voltooi, 
tesame met. die kandidaat sc

(a) geboortcsertifikaat; 
(b) lcerlingskapsertifikaat: 
(c) ontslagscrli fikate (iodien enige); en 
(d) getuigskriftc (sicn regulasie I 0), 

moet by die kantoor van die eksamina tor ingedien word, 
of gcpos word sodaL dit horn by die hawe waar die 
kandidaat gccksaminecr wi l word, minstens vccrtien dae 
voor die datum waarop hy gecksamincer wil word, 
bcreik. of by die kantoor van die bevoegde beampte by 
enige ander hawe ingcdicn word of gepos word, social dit 
hom minstcns veertien dac ,oor die hou van die eksamen 
bercik: Mel dien vcrstande dat die eksaminator die 
kandidaat kan toelaat om die <: ksamen af te le selfs indicn 
die genocmdc uokumentc later ingcdien of gcpos word as 
wat by <laar<lic rcgulasie voorgcskryf o( vcrlang word. 
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(5) No person who has been engaged for the pur
pose of sub-section ( I) or (2) as master or ship's 
officer shall go to sea as such unless he is duly certi
ficated or deemed to be certificated, in terms of 
this Act. 

(6) No person sha ll for the purpose of sub-section 
( I) or (2) em ploy a master or ship's o fficer as such 
without first ascerta ining that be is duly certifica ted, 
or deemed to be so certificated, in terms of this Act. 

(8) This section shull not apply in respect of any 
vessel belonging to the Railway Administration and 
used by tha t 1\dministra tion in connection with the 
working of its harbour~. i.f that vessel goes to sea in 
a n emergency." 

* Fo r the purposes of these regulations the Ministe r has 
dcsig11,1led lhe fnl iowing offi:ers as "' proper officers ·· : 

At Cape Town and D:irb.111 : The Principa l OfTiecr of 1he 
Marine Divi,ioo; 

al Po n Eli tab.:th . East London. Mess.:! Bay. Po rt Nolloth, 
Ludcritz and Walvis Bay: ·1 he Shipping Master.) 

Secretary ro Dcrermine Eligihi{ify. 

3. _(l ) fE any doubt arises as to the eligibility of a ny 
candidate to be admitted Lo any examina tion. the matter 
shal l. nolwithstundii1g the provisions of these regulations, 
be rcfcrrl!d to the Secret:.: ry. whose decision shall be final. 

(2) Whenever the question arises whether any certifi
cate is not lower than a ny other cert ificate, that question 
shall be determined by the Sccr<!tary. 

Proof of Nationalin·. 

4. No candidate shall be exa mined for a certifica te of 
competency unless he prod uces proof to the satisfaction 
of the exam iner that he is a South African citinn or 
a cit izen of a country (other tha n the Cnion) which is a 
member of the Commonwealth. 

(N0TE.- Proof of ci tizenship wil l. in ordinary circum
stances, involve the production of a birth certi ficate, a 
certi ficate of rc!!istration or of natura lisation, or some 
other acceptable - documenta ry evidence of nationality.) 

Places of Examination. 

5. Examinations shall be held al places and on days 
to be determined by the Minister. 

(N0TE.- The f\.finistcr has decided that the examinations 
sha ll be held at Cape Town and Durban. The days on 
which examinations will be held may be ascertained on 
enquiry (rom the proper officers. Special arrangements 
may be made from time to lime for examinations to be 
held at places other than Cape Town and Durban.) 

Form of Application. 

6. A ca nd idate for a certificate o( competency shall 
complete Lhe form T .V . 5/l02 set forth in Annex A. 

Other Doc11111e11ts to be Sub111i:Jed. 

7. (1) Form T.V. 5/ 102 properl y completed and 
accompanied by tbe candidatc's

(a) birth certiftcate ; 
(b) certificat~ of appren ticeship; 
(c) discharges (i( any); and 
(d) testimonials (see regulation I 0). 

shall be handed in at the office of. or posted so as to 
reach, the examiner al the port at which the candidate 
wishes to be examined at least fourteen days before the 
date on which he wishes to be examined , or handed in 
at the office of. or posted so as to reach. the proper officer 
at any other port at least twenty-one days before the date 
of the examination: Provided that the examiner may 
allow the candidate lo sit c,·en if the said documents 
were handed in or posted later than is required by this 
regulation. 

.7 
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(2) As ·11 kandidaa1 in besi t is van 'n geldigc bckwaa m
hcid - of dicnssertiftl-.aa t. moct hy. ahorens hy tot die aflc 
van die cksa mcn tocg.c laa t word. smlanige sertifikaat by 
d ie cks.,rninalor indkn. 

[L1 1 w L.-A s die kandidaa1 nie die ~ert ifil..a.n in ( 1) 
(a) hicrbo gcnoem 1-.an voorle nic. kan under bcHcdigendc 
bewys \ ;111 ouclerdom aanvaar word.] 

Oor wegi11g 1·a11 twyf c/agti,:e gernfle. 
8. 'n Kandidaat by wie duar t\\) fcl bcstaan of hy tol 

die aflc van 'n cksamcn vir 'n bek waamhcid~ertliikaat in 
aanmerking kan kom. kan d,c dokumentc soos in 
rcgula-;iL \ 6 en 7 uitcengesit en bc!loorl1k \()ltooi, aan 
die eksaminator of bernegdc b~:impte ~luU1, \\al dit dan 
aan die S.:kretaris , ir oorwcging kan c.!eurstuur. 

Aa 1.weAe vn1 i11!ii:ti11g. 
9. Alic ander naHae aangaandc ck amen~ moet op 

dicseldc wyse soos 111 rcgula ie 8 u;teeng1..sit. g;:docn word. 
en word <lP d icsclfdc wyse b.!handel. Ka ndidatc 1110::t die 
punl \\'a.1roor inligting verlang word. duidel ik uite..:nsit en 
a lle relcvantc sertilil..ate en getuidsknftc moct d e aansock 
om inLgt. ng verg;:),el. Buitcla1dsc nc1nsock_e om inligting 
kan aan ci te Sekrelari~ van Vervoa. Pretoria. gcadrcsscer 
word. 

Ce111igskrif ti:. 
10. (1) Behoudcns die bepalings van regulas:c 14. moet 

'n kandi<laat vir 'n bckwaa111hciclscrti fikaa t gt!luig!>kn ftc 
in vcrb.,nd met sy \\erk winkeld .ens en sy sccclicns voorlc. 

(2) I II d ie gcluigskr:ftc in "er band met sy w.::rkswinkcl
dieus mo~l daar getuig word van die kandidaat se gedrag 
en bckwaamhcid. en moet d ie soort werk waarrnec hy 
besig gchou was en d ie tydperk wat hy by clke vertakking 
deurgchnn<> hel. bv. montering. oprigti ng. draaiwcrk. 
masjie11we1l , ens .. vermeld word. D::rgelik e getuigskrifte 
moet deur die werkgcwer of sy vcrlecnwoordiger gelcken 
wees. 

(3) In d ie gcluig~krifle in verband met sy kwalifiscrcnde 
seediens moet daar getuig word va n die l..a nclidaa t e 
soberh:::d. ondervind1ng. bckwaamheid en a lgcm::ne goeie 
gedrag, en sy werkl ike rang op waghoud icns. die aant~l 
ingenieuroffisierc v,a t gclykt)dig op wag was by die 
stoomketels en / of die hoofaandryfmasjinerie en die aard 
van d ie d ien te wat hy verrig bet. moet daarin vcrmeld 
word. O-:'.rgelike gctuigskriite mo~t getcken wees dcur 
die hoof-ingenieuroffisier onder wi..: die secdiens verriig 
was en. indicn moontlik. moet hulle ook gccndo ;secr wees 
deur die ingcnieur-superinlcndent of, as daar nie so 'n 
superintendent is nie. dcur die gcsagvoerder of vcrteen
woord iger van die cicnaar. As d ie ka nd idaat 'n hoof
ingcnieuromsicr is. moet die gctuigskrifte getekcn word 
deur die ingenieur-superintendcnt of die bcsturcnde eie 
naar of die sckrctaris van die rcdcry. 

[LCT Wl:L.-

(1 ) As die kandidaat ietwat hardhorig is of aan 'n andcr 
liggaamsgebrek ly. \\al van so 'n aard is da t dit hom by 
die bchoorlike uitvo.:ring van sy pligte as ingcnicuroflisier 
op waghoudiens sou kan bdcmmer. moet daar in sy 
getuigskrifle vcrmeld \\Ord of die gebrck ho:n werklik 
enigsins by die b.!hoorlike uil\.Ocring van sy pligte 
belcmmer het. 

(2) Behalwc in g:.-\alle waar dil! kandidaat 'n hoof
ingcnieuroffisier is, i:al daar in die reel nie be ·kou word 
d at getuigskrifte wat slegs deur die superintendent van 
die redcry of ander beamptes gct~ken word. voldoende is 
nie. 

(3) Dit is wcnslik dal die kandidaat se totalc seediens 
gedck moel word deur getujgskrifle waarin daar getuig 
word van sy sobcrheid, onden inding. bekwaamheid en 
algcmvne goeie gcdrag. 

(4) Voorbeelde van die gctuigskrifvorms wat aanbeveel 
word, word in Bylac B uiteengc~it.] 

Dooflieid en a·:da liggaams- of geestesgebreke. 

11. ( L) As d ie ek,aminalor gedurende die loop van 'n 
eksamen vind dat 'n kandidaat doof is. of ' n spraakgebrek 
het. of aan ecn of ancler liggaams of geestcsgebr~k ly, en 
oortuig i~ <la t die mu te van doofreiJ of gcbrck of swaktc 
sodanig is da t dit die kandid..ial onbek.waam sou maak 

a 

(2) I f a candidate is in po session of a valid certifi cate 
of competency or crvice. he shall. before being admilled 
10 the examination for which he wishes to sit. hand in 
su<.:h ecrti!icatc to the examiner. 

[ . OT! .- I f the candidate is not able to produce the 
ccrti fkate mentioned under ( 1) (a). other sati ·factory proof 
of age may be accepted.] 

Co111iderario11 of Du11b1/11l Cases. 

8. A candidate who hJs any doubt whether he is 
eligible to be examined for a certificate of compcten,;y 
may forward the document~ enumerated in rceula tions 6 
and 7, duly completed, to 1hc C'(amincr o r pro-per ofliccr, 
who may refer them to the Secretary for consideration. 

/.:,'11q11iries. 

9. All other enquiries regarding examinations shall be 
made and d.:..ilt with in the :;amc way as detailed in 
regulation 8. andid ates shall clearly stale the point on 
which information is oul!ht and all relevan t cert ificates 
and tc ti mon1als shall accompany the enq uiry. Enquiries 
from abroad may be addressed to the Secretary for 
T ransport, Pretoria. 

Testi111011ials. 

l 0. ( I ) Subject to the provisions of regulation L4. a 
candidate for a certificate of competency shall prod uce 
testimonials covering his workshop service and his sea 
service. 

(2) The testimonia ls covering his workshop service shall 
testify to the candida te's conduct a nd a bi lity. and state 
the kind of work on which he was engaged and the period 
of time spent in each branch. e.g. fitting. erecting. turning. 
machine work. etc. These le timonials shall be signed by 
the employer or his representa tive. 

(3) The testimonials covering his qualifying sea service 
sha ll testify Lo the candidate's obriety. experience, ability 
and general good cond uct and state his actual rank on 
watch, the number of Engineer-Officers simultaneously on 
watch on the boilers and / or the main propell ing machinery 
and the nature of the dut ies performed by him. These 
testimonials shall be signed by the Chief Engineer-Officer 
und~r whom the service has been performed and. if 
possible. they shall also be endorsed by the Ennineer 
Superintendent or where there is no such Superinte

0

ndent 
by the Master or representative of the owner. Where the 
candidate i a Chief Enginecr-Ollicer. the testimonials 
1.hall be s igned by the Engineer Superintendent or 
managing owner or the secretary of the company. 

[NOTF.-
(1) If a candida te is somewhat hard of hearin2 or uffers 

from any other physical defect of such a nature that it 
might interfere with the proper performance of his duties 
as an Engineer-Officer on watch. it should be 5tatcd in his 
testimonials whether the defect did in fact interfere in 
any way with the proper r .:rformance of the candi:.late's 
duties. 

(2) Except in cases where the canuida te is a Chief 
Engineer-OITicer. testimonials signed only by the com. 
pany's upcrintcndent or other officials "' ill not. as a rule, 
be regarded as sufficient. 

(3) ft is desirable that the whole of the ca•1didatc'<; sea 
service should be covered bv testimonials certifv ng to his 
sobriety. experience. abili ty" and general good cond•1c1. 

(4) pecimen copies of the form of testimonial~ rl'.com
mencled are shown in Ann.!'( 8.] 

Deafness and Other Physical anti Mi:111al Di.1ab•li1i('.t. 
11. (I) If during the progress of an cxami11atio11 the 

examiner finds that a candidate is deaf. or has an empcd i
ment in his speech. or \ulTcrs fro11 ,;ome olher phy ical or 
menta l infi rmity. and is ~a tislied that the de~rec of deaf
ness or the empcd iment or otller infi rm ity is such as lo 
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om die gewone pligLe van die rang waartoe die sertifikaa l 
waan,oor hy ge:.:ksamioeer word hom die reg sou verleen 
om te hou, in ' n skip te verrig, moet by nie toelaal dat 
die kan<lidaat die eksa men voltooi nie. 

(2) Die eksaminator moet aa n die Sekretaris verslag 
doen van alle gevalle waar sodanig opgetrec is. 

(3) ' n Kandidaat teen wie ingcvolgc paragraaf ( I } 
o pget:-ee is. kan na die Sckrctaris appcllecr om d:e 
om~tandighede van sy gcval in hersiening tc nccm. 

(4) Die Sekretaris kan by beoordcling of so 'n kandidaat 
weer tot die afle van 'n eksamen to~gclaat mag word, cnige 
dokterscrtifikaal wat daarna voorgcle word en waarin 
verklaar word dat die gchoor. spraak of liggaams- of 
geestcstoestand van die kandidaat vcrhctcr hcl, o( normaal 
is, in oorweging neem. 

(LIT WEL-Dic aandag word gcvcstig op die bepalings 
van artikel sewe-en-tagtig van die Wet wat die bcvocgde 
beampte magtig om. as clit tc cniger tyd vir hom voorkom 
c!at die houcr van 'n bckwaa mheid- of dicnssertifikaat 
weens slegte gcsondhcid of gccstes- of liggaamsgcbre!< 
ongeskik is om die pligtc wat van horn geverg word. te 
verrig. te beveel dat hy hom aan ondcrsoek deur ' n 
gcneesheer rnoet onderwerp. As d ie Minister na oor
weging van die verslag oor die medicse ondersock oortuig 
is dat die betrokke persoon onbckwaa m is om die pligte 
waarop sy bekwaamheid- of dicn:;sertifikaat betrekking 
hct op bevredigcndc wysc Le , crrig. kan hy opdrag gee 
dat die houer nie in die hoedanigheid waarvan in die 
sertifik aat melding gemaak v.ord of in enige ander deur 
die Minister bepaalde hoedanigheid in <liens geneem word 
of ter sec uitvaar nic.) 

011l'O!doe11de die11s. 
12. ( 1) As daar bcvind word cl.it ·n 1,,andidaat nadat hy 

in die eksamen gcslaag het, onvoldocncle diens hct vir die 
toekenning aan horn van ' n sertifik aat van die graad 
waarin hy gc~laag hcl, word die scnifikaat waarop hy 
geregtig is, bchoudens die bepalings van hicrdie regulasie. 
nic aan hum toegekcn nic. 

(2) As die Sekrctaris nic oorluig is da t die fout in die 
herekening van die kandidaat se diens weens uie 
skuld of opsctlike wanvoorstelling van die kandidaat 
ontstaan hel nic, word die scrtilikaat agterwe~ gehou 
hangendc die voorlcggi ng van bevredigende bewys dat die 
vcreistc diens volledig voltooi is, waarop die scrtifi kaat, 
bchouclens die bcpalings van hierd ic regulasies, aan horn 
uitgereik word. 

(3) As die Sekreta ris oortuig is dat die fout opsctlik 
gcdocn is. word die scrtifikaat agtcrwec gehou totdat die 
kandidaat die vereislc 1,,wali fiscrcnde diens volled ig vol tooi 
hct en sodanigc \ erdere dicns voltooi hcl as wal die 
Sekretaris mag ~bepaal. en die loepaslike gelde weer bctaal 
het en opnuut in die eksamcn geslaag bet. 

(4) Addisionele dicns wat dcur 'n kandidaat ingcvol~c 
paragraaf (3) vcrrig word , kom nic as kwalifisercndc dicns 
vir cnigc ander sertifikaat in aanmerking nie. 

[LH WTIL.-Die aandag word gevestig op subarlikel (2) 
van artikel ag1-e11-sewentig van die Wet. wat bepaal dat 
die Minister Le eniger tyd voor die aflewering van 'n 
scrtiftkaat kan gelas dat die applikant opnuut ge::!ksaminecr 
word dcur die eksamintore wat die eksamen afgenecm 
)Jct of dcur enige ander eksaminatore. en dat nadere 
ondcrsock na sy getuigskrifte of inbors of a lbei ingestel 
word. en as hy nie met die uitslag tevrede is nie, kan gclas 
dat gccn sertifikaa t aan hom uitgcreik word nie.] 

A fskrifre van verlore serti[tkate. 
13. ·n Applikant vir 'o verlorc serlifikaat, ditsy van 

bckwaamheicl of d iens, moet die voorgeskrewe aansock
vorm T. V. 5 / 103 soos in Bylae A uitccngcsi t, voltooi, met 
vermcld ing van allc besonderhedc. en mocl dil aan die 
bevocgde beampre oorhandig en tcrsclfdertyd 5s. betaal. 
'n Verklaring aangaande die omstandighcdc waaronder 
die scrtifikaat verlore gcraak bet, moet gedoen word voor 
die be\'oegde beampte. wat die aansoekvorm aan d ie 
Sekrelaris moet deurstuur. 

As die applikant kan aantoon dal die scrtifikaat weens 
skipbreuk of brand aan boord vcrlore geraak het, is gecn 
gelde bctaalbaar nic. 
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ren~er ll1e cand idate incompetent to d ischarge the ordinary 
duties of the station on a ship which the certificate for 
which the ca ndidate is being examrncd would entitle him 
Lo ho!d, (ie sha ll not allow the ca ndid ate to complete the 
cxamrna t1on. 

. (2) !he cx~miner s~all report to the Secreta ry a l! cases 
111 which action of tb1s nature is taken. 

(3) A candidate against whom act :on has been ta ken in 
terms of paragraph (I) may appeal to lhc Secretary for a 
review of the circum~tan.:cs of his case. 

(4) The Secreta ry may. in deciding whe:her such a cnndi
date may be allowed Lo sit aga in for an e,amination. take 
into consideration any medical ccrt if:cate subsequently 
produced stating that the candidate's hea ring, speech or 
physical or mental cond ition has improved or is normal. 

(NOTF.- Allcntion is inv ited to the provisions of section 
eighty-seven of the Act which empowers the proper officer 
to require the holder of a certificate of competency or 
service to submit himself to a medical examination. if at 
any time it appea rs that owing to Il l-heal th or mental or 
physical defect he is unfit to perform the duties required' 
of him. lf after consideration of the medical report the 
Min ister is satisfied that the person concerned is incapable 
of perform ing satisfactorily the duties appertaining to his 
certificate of competency or service he may direct that the 
holder shall not be engap.cd or go lo sea in the capacity 
referred to in the certificate or in any other capacity 
specified by the Minister.) 

Service found to be lns11fjicie11t. 

12. (J) If after a candidate has passed the examination 
it is dii>covercd lhat his service is insufficient to entitle 
him to receive a cer tificate of the grade for which he has 
passed. the certi ficate shill not. subject LO the provisions 
of this regulation, be granted to him. 

(2) If the Secretary is not satisfied that the error in the 
calculation of the canri idalc's service occurred throu~h the 
fault of or through wi lful misrepresentation hy the 
candidate, the certificate shall be withheld pend ng the 
produc1ion of satisfa ctory proof that the necessary service 
has been completed in full. upon which the ccrt,licate 
shall, subject lo the provisions of these regulations. be 
issued to him. 

(3) 1f the Secretary is satisfied that the error was 
del iberately made, the certificate shall be wi thheld un ti l 
lhe candidate has completed the necessary quahfyirg 
service in full and has performed such further period of 
service as may be decided by the Secretary. has again paid 
the appropriate fee and has again passed the examination. 

(4) Any addi tional service performed by a candidate 
in terms of paragraph (3) shall not count as qualifying 
service for any other certificate. 

[NOTll.- Attenlion is invited to sub-section (2) of section 
seventy-eight of the Act, which provides thal the Minister 
may. at any time before the delivery of a certificate, 
require a re-examination of the applicant by the examiners 
who made the examination or by other examiners. and 
order a further enquiry into his testimonials or character 
or both. and if not satisfied with the result may order 
that the certificate be 110 1 granted to him.] 

Copies of Lost Certificates. 

13. An applicant for a certified copy of a lost certificate, 
whether of competency or service. shall complete the 
prescribed form of application T.V. 5/ 103 set forth in 
Annex A. giving the necessary paticulars. and shall hand 
it to the proper oflicer, paying at the same time the fee 
of 5s. A declaration as to the circumstances in which 
the ccrtiticale was lost shal l be made by the arrlicant 
before the proper officer. who shnll iransmit the form of 
application to the Secretary. 

No fee is chargeable if the applicant shows that the 
certificate was lost through shipwreck o r fire on board 
ship. 

9 
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teit word bygercken vir die d iens van vier-cn-twin tig 
maande wat by hicrd ie rerrulas·c vereis word tot 'n totale 
maks1mum van ncge ;;;aandc. Die duur van d ie 
afsonderlike tydpcrkc van oplcidin~ moet minstcns cen 
maand wees. 

(LET WEL.-D:c Sekretaris sal, wanneer _aansoek ~c
doen word, advies gee oor die aanvaarbaarhc1d van emge 
kursusse wat aan ·n tegniese skool. tcgnicse kollege of 
universiteit in enige Statebondsland vollooi is.) 

Vergoedende diens. 

19. (l) As 'n kand:daat vi r die by regulasies 16, o f 
17, o f 18 voorgcskrcwe tydperk werkswinkeld ie~s verrig 
bet kan vir die tekorte in cnige van d ie soorte d1ens ver
godd word deur vcrdcre werkswinkeld ie1~s van 'n gcskikte 
aard le verrig of dcur vergoedcnde d1cns op gereelde 
waghoudicns of mel dagwerk ter see. 

(2) Vcrgoedende seediens moet verrig word o[-
(a) met dagwerk as ingen icuroffisier aan boord v_an 

skepe van minstens 375 perdekrag wat seere1sc 
tussen een hawe en 'n andcr hawe onderneem of 
in vissersbote of seevarcnde sleepbotc van minstens 
375 perdekrag; o f 

(b) op gereelde waghoudicns op dergelike skcpe. 

Twee-derdes van die tyd wat aldus bcstec word in 
skepe wa t lang-seercise o nderneem, vier-ncgendes van ~ic 
tyd wat aldus b:!stce word in skepe wat kort-scere1se 
onderncem, en een-dcrde van die tyd wat ald us bestce 
word in vissersbotc of in seevarcnde slcepbote word 
bygereken vir die tydperk van kwali fiserende. werk -
w inkeldiens: Met dicn verstancle dat geen soda111ge werk 
wat verrig word voordat die kandidaat d ie _ouderdom 
va n twLntig iaar bcreik bet, bygcriken word 111e. 

8 . ( l ) ScFDlloNS. 

Seediens wat 1•ereis word FWI 'n kcmdidaut i·ir 'n 
bckwaamheidsertifikaat as twe.ede ingenieuroffisier. 

20. 'n Kanclidaa t vir ' n bekwaamheidsertitikaat (stoom 
of motor) as twcede in!!enieuroffisier moet, na voltooiing 
van die werkswinkeldi~1s wat oorcenkomst ig regulasies 
16, 17 of 18 vereis word, en die scedicns (indien enige) 
wal ingevolge regulasie 19 in d ie plek daarvan aanvaar 
word, b::wys !ewer da t hy vir tlte volgen<le tydperk see
dicns vcrrig het: 

(i) As 'n bckwaamhcidscrtifikaat (stoom) vereis 
word, een-en-twintig maande, waarvan minstens 
ne(Te maancle bestee moes !!ewees het by die ketcls 
en ° hoofaandryfmasjinerie :an 'n stoomskip. H ier
die tydperk van minstens nege maande moet 
<liens van rninstens ses maande by d ie ketels en 
dicns van minstens ses maande by die hoof
aandryfmasj,nl.!rie insluit: Met dien \ erstande da t 
d ie <liens by d ie ketels en die diens by die boof
aandryfmasjinerie gelyktydig verrig kon gewees 
bet. D ie oorblywende twaalf maande (of die 
balans van twaalf maande) kon deurgebring ge
wees bet by die ketels van 'n stoomskip of by die 
hoofaandryfmasj inerie van ' n stoomski p of motor
skip, of by geskikte hulpmasjiene van ' n stoom- of 
motorskip ( vergclyk regulas ie 32), of met dagwerk 
(vergelyk r cgulasie 22); 

(ii) as 'n bekwaamheidsertifi kaat (motor) vereis word, 
een-en-twintig maandc, waarvan minstens ses 
maande bestce moes gcwees bet by die hoof
aandryfmasjinerie van 'n motorskip. Die oor
blywende vyflien maandc (of balans van vyftien 
maande) kon deurgebring gewces het by die 
hoofaandryfmasjinerie van 'n stoomskip of motor
skip. o f by geskikte hu lpmasj iene van 'n stoom
skip of 111 torskip (vergelyk regulasic 32) of in ' n 
mate , •an hoo!!stens ses maandc bv die ketels 
van 'n stoomskip, of met dagwerk (vergelyk 
regulasie 22); 
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university workshops shall count towards the twenty• 
four months' service required by this regulation up to an 
overall maximum of nine months. Separate periods o f 
tra ining shall be of not Jess than o ne month's duration. 

(Norn.-The Secretary will, upon application, advise 
on the acceptabil ity of any tcehnical school, college or 
university cou rses completed in a ny Commonwealth 
country.) 

Compensatory Sen •ice. 

19. ( l ) Where a cand idate per[orms workshop serv ice 
for the per:od of t ime prescribed in regulatio ns 16, o r 17, 
or 18. deficiencies in any of the types of service may be 
made up by further workshop service of a sui table 
character or by compensatory ser vice o n regular watch 
or on day work at ca. 

(2) Compensatory sea service shall be performed 
eithcr-

(a) on day work as Engineer-Officer on board ships of 
not less than 375 horsepower making voyages 
from one po rt to another or in fi shing boats or 
sea-going tugs of not less than 375 horsepower; 
or 

(b) on re_;ular watch on such ships. 

T wo-thirds of the time so spent in ships making long 
voyages, four- ninths of the time so spent in ships making 
short voyages and one-third of the time so spent in 
fishing boats or in sea-going tugs shall be counted 
towards the period o f qualifying worksho p service : 
Provided tha t no such work performed before the age 
of 20 sha ll be so counted. 

8. (I) ScA SFRVICE. 

Sea Service required of a Canrlidale for a Certificate of 
Com petency as Second Engineer-Officer. 

20. A candidate for a certificate of competency (stcu m 
or motor) as Second Engineer-Officer shall, after 
completing the workshop service required in terms of 
regulations 16. 17 or 18 and the sea service (i( any) 
accepted in lieu thereof under regulation 19, produce 
proof of having performed t he following period of sea 
service: -

(i) If a certificate of competency (steam) is required, 
twenty-one months. of which at least nine months 
shall ha ve been spent on the boilers and main 
propelling machinery of a steamship. T his p .:riod 
of a t least nine months' shall include at least six 
month · service o n the boilers and six months' 
servicz on the main propell ing machinery: 
Provided that the service on the boilers and the 
service on the main propelling machinery may 
have been simultaneous. The remaining twelve 
months (or balance of twelve months) n;ay have 
been spent on the boilers of a steamship o r on the 
main propelling machinery of a steam or motor 
ship, or on suitable auxilia ries of a steam or 
motor ship (see regula tion 32), or o n day work 
(see regulation 22); 

(i i) if a certificate of competency (motor) is required , 
twenty-one months, of which al least six months 
shall have been spent on the ma in propelli ng 
machinery of a mo tor ship. The remaining fifteen 
months (or balance of fifteen mo nths) may have 
been spent on the main propell ing machinery of 
a steam or motor ship, or on suitable auxi lia ries 
of a steam or motor ship (sec regulation 32). or lo 
the extent of not more than six months on the 
boilers of a steamship, or on day work (see 
regulation 22); 
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(ii i) as 'n gekombineerde bekwaamheidsertifikaat (stoom 
en motor) vereis word. vier-en-twintig maande, 
waarvan minstens-

( 1) nege maande besLee moes gewccs het by die 
ketcls en hoofaandryfmasj inerie van 'n 
stoomship. Hierdie tydperk van minstens 
nege maandc moct d iens van minstens ses 
maande by die ketcls en diens van minstcns 
ses maande by die hoofaanclryfmasj inerie in
sluit: Met <l ien vcrstand e dat die d iens by 
d ie ketels en d ie <liens by die hoofaandryf
masjinerie gelyktydig verrig kon gewees hct. 
en 

(2) ses maande uitgcdicn rnocs gcwecs bet by 
die hoofaandryfmasjinerie van 'n motor
skip. Die oorbl)wendc negc maande (of 
balans van ne6c maandc) kon uitgcdien 
gewees het by d ie kctcls van 'n s toomsk ip 
of by d ie honfaa n<l ryfmasjineric van 'n 
s toomski p of motorskip of by gcskikte 
bulp111asjicnc van ·n s toomskip o f motor
skip (vergclyk rcgulasie 32), of met dag
werk ( verge! yk rcgulasie 22). 

Seedie11s war ,·creis word rir die e1ulos.1e111c111 ,·an ·11 

bel,.11•aw11//eid.1ertifikaat as nveede inge11ie11rofjisier. 

21. ' n Kandidaat vir d ie endo~sement van ' n bckwaam
heidscrti(ikaa t (stoom. of mo.or) as twecde ingenieur
oHisicr moet bcwys lcwer d a t hy vir die volgende tydpcrk 
seed icns ,errig het: -

(i) As die motorcndos,emcnt van · 11 bekwaamheid 
sertifikaa t (s toom) vcreis word , drie maande 
benewens d ie scediens wat oorecnkomstig klou
su le (i) van regulasic 20 vercis word : M et dien 
ve rstande dat hy a ltesaam vir 'n tydperk van 
minstens scs maande cl icns vcrrig hel hy die hoo(
aandryfmasjncrie van 'n motorskip: 

(ii) as die stoomcndosscmcnt van 'n bckwaamheid
se;tifikaat (motor) vereis word. !,es maande bc
newens die sccdiens wat ooreenkomstig klousulc 
(ii) van regulasie 20 vercis word: Met dicn ver
stande dat hy a ltesaam vi r ·11 tyd pcrk van 
minstens n~gc maande diens vcrrig het by die 
ketcls en hoofaandry(masjinerie van ' n ~toomskip. 
H icrdie tydperk van minstcns nege maande moct 
diens van minstens scs maandc by die ketels en 
d iens van min.;tens ses maande by die hoofaa ndryf
masji nc rie insluit: Met dicn vcrstande dat die <liens 
by die ketels en die diens by die hoofaand ryf
masj inerie kon gclyk tydig vcrr ig gewees het. 

Soort seedie11s 11'Gt rereis word l'{m 'n kandidaat vir ' 11 

bekwaamheidsertifikaat a,· tweede i11ge11ie11roffisier. 

22. o ;e seediens wat ooreenkomstig rcgulasics 20 en 
21 vereis word , mocs vcrrig gewees het in skepe van 
m instens 375 pcrdekrag wat la ng-seereise ond~rneem. a 
ingenicuronisier te r see op gercelde waghoudiens van 
altesaam minstcns agt uur uit clke <liens van vier-en
twint ig uur waarop daar aanspraak gemaak word, 
behalwe dal dagwerk, waarby bcdocl word ingenieurs
wcrk tcr sec uitgesonclerd werk wa t verrig is op gereelde 
wa!!houdiens as die helft e tel beho udens 'n maksimum
tockcnning van scs maa ndc vir die kwalifiscrende tyd
perk van seedicns. Mel d ien verstande dat die werk 
verrig was in die masjien- o f kcte lrui m van 'n stoomskip 
of motorskip tcr see. 

(;_, T WEL.- D;c aandag word gevcstig op regulasic 3 l 
waar n d ie voorwaardes uiteengcsi t word waaro p daar 
toegelaa t kan word dat diens wat verrig word in skepe, 
u itgesondcrd skcpc wat lang-seereise ondcrneem, as see
d icns b.::reken word.) 

K wytsf..e/c!ing 1·w1 seediens 1·ir tweecle ingi'nieuroffisier. 

23. 'n Kandidaat vir 'n bekwaamheid sertifikaat as 
twccdc ingcn•euroffi<cr wal. voor die aan,1a ng van sy 
k walili<;,;rcnd1.: ~e.::<Jicns. g.:.s·aa<_? hcl in dLel A van die 
eksamen vir 'n bekwaamhcidscrtifikaat as tweede 
ingenieuroffisier o( wat 'n sertifikaat, diploma of graad 
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(iii) if a combined certificate of competency (steam a nd 
motor) is required. twenty-four mon ths, ot which 
at least-

( I) nine months shall have been spent o n tbe 
boilers and main prope ll ing machinery of 
a steamship. This period o f at least 
nine months sha ll include at leas t six 
months' service on the boilers and six 
months' service on the mai n p,opell ing 
machinery: Provided that the service on 
the boilers and the service o n the main 
propel ling mach inery may ha,e been 
simultaneous : a nd 

(2) six months sha ll have been spent on the 
m:1in p1\Jpc'. ling machinery of a mot,)r s hip. 
T he rcmaning nine months (or balance of 
nine 1110:llhs) may have been spent on the 
bo:ters of a steamship or on t ie main 
propcllin6 n~achinery o f a steam or motor 
ship or on suitable auxiliaries of a steam 
or motor s"ip (sec regulation 32). or on 
day work (sec regulation 22). 

Sea Sen'ice required for £11dorse111e111 of a Certificate 
of Competency as Second £11ii11eer-Of)icer. 

2 1. A candidate for the cnd orscmcnt of a cert ifi cate 
of competency (steam or motor) as second Eng,neer
Officer shall produce proof o f having perform,!d the 
following period of s::a service: -

(i) 1f the motor ,n.l 1rsement of a certificate of com
petency (steam) is required, three months in 
addition lo the S.!a service req uired in terms of 
clause ( i) of reg ula tion 20: Provided tha t 11ot less 
than six mo nths' service in a ll shal l ha,e been 
served on the main propell ing machinery of a 
motor ship: 

(ii) if the steam endorsement of a certifica te of com
petency (moior) is required. six months in addition 
lo the sea service required in terms of clause (ii) 
of rcuu!atio n 20: Provided tha t not less than 
n ine ,;1on ths' s::rvice in a ll sha ll have been served 
on the boi lers and main propell ing machine ry of 
a s teamship. T his period of at least nine months 
sha II include at least six months' service on the 
boi lers and six months' service on tl:c mai n 
propell ing machinery: Provided that the servic.! 
on the boile rs a nd on the main propell ing machi
nery may have been simulta neous. 

Type of Sea Service required of a Candidate for a 
Certificate of Co111pete11cy as Second Engineer-Officer. 

22. The sea service req uired in terms o( reg11lations 
20 and 2 1 s hall have b::cn performed in ships of not less 
than 375 horsepower making long voyages, as an 
Enginee r-Oflicer at sea on regular watch tota ll ing at least 
eight hours out of every twenty-four hours' service 
claimed. except that d ay work, by which is meant engin
eering work a t sea other than that performed on regular 
watch, shall be counted at half ra te sub~ect to a maximum 
a llowance of six mo nths towards the qualifying period 
of sea service: Provided that the work has been carried 
out within the engine or boi ler spaces of a steam o r 
motor ship a t sea. 

(NOTE.- A ttentio n is invi ted to regulatio n 31 in which 
a re set out the condi tions under which service performed 
in s hips other than ships making long voyages, may be 
a llowed to count.) 

R e111i.1sio11 of Sea Se1Tice for Second Engineer-Officers. 

23. Candidates for certificates of competency as 
Second En1.1.ineer-Officer who, beforc commencing thej r 
yualifying s":'!a service. h11·e passed Part /\ of the examina
tion for a certificate of competency as Second Engineer-. 
Officer or who ha ve obtained a Ci:rlilicatc, diploma or 
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l4 

behaal het wat deur die 'ekretari crkcn word as 'n 
sertifikaat, diploma of graad waarby vo'. le of ged:::c!tcl1kc 
Vf)Stelling van d d A van die cksamcn vir ·11 b.:kwaam
heid~ertifikaal as tweedc ir,genicuroflis·c:r ,crh:cn word. 
kan kwytskelding verkry van hoog tens drie rnaande ten 
opsigte van die seedicns wat ,ercis ,,ord. 

8 . KWALIFI K,\ SIES W I\ r VERF.lS WORD Y,\N ' 
KANDIDAA r VIR 'N BEK\ A AMHEIDSt:.RTI
HKAAT AS HOOF-1\:G!:.N IEl.JROFFISl f:-.t{ 
E DOSSEME T. 

Seediens war rereis word 1'<111 'n J.. nndidallf , . ., ·,, 
lickwaamheidserti fikaa, u~ hvof-i11gc11:e1,rofj1.1 ;er. 

24. 'n Kandic!aat vir 'n bel-.waamheidscrti ti kaat (s:00111. 
of motor) as hoof-ingenieurollisicr mod . bchoudens die 
bepalings van regulasic 28. in bcsit wees van 'n gcld ige 
bekwaamheid!>crt1fikaat (stoom, of motor) a~ twc.:d.: 
ingenieurollisicr en moet, tcrwyl hy in besit was rnn so 
'n serti{ikaat. die ty lpcrk van sccdien ,vat oorecn~om~tig 
regula~ic 20 vercis word, v01tooi he!. 

Seedi1·11s ,vat 1•ereis ll'Ord ,·ir d ie e11dos1,e111c111 1·w1 ·11 

bekwat1mheid1,ertifikaa1 as hoof -i11gt•11w11roflisier . 

25. ·n Kandidaat vir die cndoss~ment van 'n b~kwaam
heidscrtifikaal as hoof-ingenicurofTisicr moct die tydpcrk 
van ccdiens voltooi bet wat oorecnkom tig rcgulasic 21 
vereis word vir die endosscrnent van 'n bekwaamheid
sert ifikaat (stoom, of molor. na gclang van die geval) a 
twede ingenicuroffisier. 

Svor, 1,eedic11s 11·at r ereis 11'()/d ,,a,I ·11 /,.a,1didao1 r ir ·11 

bck1vaa111heid,,ffti(ikaa1 m lwof-i11ge11i,111rot}i:,ier. 

26. ( I) Die sced iens wat ooreenkomstig regulasies 24 
en 25 vereis word. rnoes , ·errig gewees hct in skep..: , an 
minstcns 560 pcrdck rag wat !ang-scereisc onderneem, as 
'n ingenieuroffisier 1er sec op gcrccldc waghoudicns vi r 
minstcns agt uur uil clke <l iens van vier-cn-twintig uur 
waarop daar aanspraak gemaak word. Hicrdie <l iens 
moes vcrrig gcwees bet as ·enior ingcnieur in be,cl van 
die helc wag. maar dicns a tweede in voorrang op kcpc 
wat dcur twee of meer stcllc masjienc aangedryf word, 
of op groat enkelskroefskepc waar drie of meer ingcnieur
offisicre tegelykcrlyd gerecldc waghoudicns \'errig, word 
aanv:iar teen voile waardc. 

(2) Waar 'n kand idaat di..:ns gedoen hel in skcpe wat 
aangcdryf word deur twee of mcer slelle masjicnc of in 
grool cnkelskroefskepc ma:ir in gradcrings lacr as d ic 
waarvan in paragraaf (1) melding gemaak word. tel sy 
seediens slegs a die helfte. 

(3) Dagwcrk word nic aanvaar nie. 
(LET WEL.- Dic aandag word geveslig op rcgu!a~ic 31 

waarin d ie voor vaardes uitccngesi t word waarop tocge
laat kan word dat diens wat verrig word in skcpe. uitge
sonderd skepc wat lang-seereise onderneem. as -;cediens 
bereken word ) 

K 11·_V1skeldi11g ,·an seediens l'ir hoof-i11ge11ie11roffilic r. 

27. 'n Kand idaal vi r 'n bl.!kwaaruheidsc1iifikaat as hoof
ingcnieuroffis ier wat, voor die aanvang van sy kwalifise
rendc seedicns, geslaag het in deel A van die eksamen 
vir 'n bekwaamheidsertifikaat as hoof-ingcnicuromsier o( 
wat 'n sertifikaa t, diploma of graad behaal het wa t deur 
die Sekretaris crken word as 'n sertifikaal, diploma o( 
graad waarby vo!le of gedeeltelikc vrystell ing van deel A 
van die eksamcn vir 'n bekwaamheidsenifikaat as hoof
ingenicuroffisicr verleen word, kan kwylskclding verkry 
van hoogstens drie maande ten opsigte van die seediens 
wat vcreis word. 

Ebamen sander die voorlegging van ' 11 bekwaalliheid
serti(ikaat as 1weede i 11ge11ie11roffisier. 

28. (1) 'n Kandidaa t vi r 'n bekwaamhcidsert ifikaat as 
hoof-ingenieuroffisier wat, as gevolg van diens in die 
buiteland, nic die geleenthcid gchad hct om ' 11 gcld igc 
bckwaamheidsertifikaat as tweede ingenicuroffisier tc 
verkry nie, kan. bchoudens die bcpalings van paragraaf 
(2), toegelaat word tot die eksamen vir 'n bekwaamhcid
serti fikaa t as hoof-iogenicuroffisier: Met d ien vcrstande 
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degree reco6n ised by the Secretary as conferring full or 
pa rtial exemption from Part A of the exa mination for 
a ct:rtilkate of competency as Second Engincer-OOiccr. 
ma) be gran1ed a remission of sea service not exceeding 
three mon ths. 

B. OU/\LlFICAT!ONS REOUIRI.:.O OF CA 1DT
DATl:.S FOR CERT IFICAT ES OF COMPETl:.I\CY 
AS Hl l:.F ENGf l:.ER-OFFJCER A D l.:NDORSE
ME T. 

Sea Sen ice required of a Cwulidatt> fvr a CerIi fica1e v f 
( ompelency as Chief 1:,"11gi 11eer-Off1cer. 

:!-I. A candidate for a cert ificate of competcnc) (steam 
or motor) a:. Chief Engincer-Otlicer shall. suhject to the 
provisions of regulation 28. hold a valid ccrtdica tt: of 
competency (Sl-.:!a m or motor) as Second Engincer-Oni--:cr, 
a11LI. whtl~t hold ing such a ccrt ilica1e shall have completed 
the period of :,ervicc required in terms of regulation 20. 

Sea Sen-ice required for l;11dor.,e111w t of a C ertif1caie of 
Co//l pe1e11cy as Chief 1:.:11gi11eer-Ofj1c:er. 

25. A candidate for the endorsement of a ce1 tificatc o( 
compelcncy as Chief Engineer-Officer sha ll have com
pleted the period of sea scr l'ice required in terms of 
regulation 2 1 for the endorsement of a certi ficate o( 
competency (steam or motor. as the case may b<.:) as 
Second Engi 11eer-OOicer. 

Type of Sea ervice required of a Ca,u/idme for a 
Certificate of Competency a., Chief E11gi11eer -Ofjicer . 

26. ( I) The sea service required in terms of rcgula1ions 
24 and 25 shall have been performed in ships of nol 
le _; than 560 horsepowc:r making long voyages, as an 
Engineer-Officer a t sea on regular watch for not less 
than eighl hours out o[ every twenty-four hours' service 
claimed . T his service shall have been performed as 
senior Engineer in charge of the enti re watch. but service 
as second in seniority on shi ps propelled by two or more 
sels of engines, or in large single screw-ships where there 
a rc lhrec or more Engineer-Omcers on regular walch al 
the same lime, shall be acceptcJ a l full-lime value. 

(2) Where a candidate ha scn ed on ships propelled 
by two or more sets of engines or in large single ·crcw
ships but in ranks below tho. c referred to in paragraph 
{I). his sea service shall count at half rale onl). 

(3) Day work shall not be accepted. 

( 'oTE. Attent ion is invited to regulation 31 in which 
arc set out the conditions under ,, h1ch service performed 
in ships other than ship~ mak ing long \'0yagcs may be 
allowed to count.) 

Re111i1,sio11 of Sea Ser,·ice f vr Chief Enginl'a-OUiccrs. 

27. Candidates for certificates of compell::ne) as hief 
£ng1nccr-Officer who. before commenci ng their qua lifying 
sea service, have passed Part A of the examination for 
a certifica te of competency as Chief Engineer-Officer or, 
who have obtained a certificate, diploma or degree 
recognised by the Secrelar) as conferring full or partial 
exemption from Part A of the examination for a certi
ficate of competency as Chief Engineer-Officer, may be 
granted a remission of ca service not exceeding three 
mon ths. 

Examination wi1/10111 production of a Cer :ificate of 
Competency as Second Engi11eer-Ofjicer. 

28. ( I) A candidate for a certificate of competency as 
Chief E ngineer-Officer who, in consequence of service 
abroad, has had no opportunity lo obtain a val id 
certificate of competency as Second Enginccr-Ofliccr, 
ma) . subject to lhe provisions of paragraph (2). be 
admitted to the exam ination for a certificate of com
petency as Chief Engineer-Officer : Provided the Secretary 
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dat die Sekrctaris oortui!! is dat die aard van die kandi
daat se diens. vakleerlingskap of tegniese studies, 
insluitendc wcrkswinkcldiens, gelykwaardig is aan 'n 
stanclaard nic lacr nic as die wat vereis word vir die uit
reiking ingevolgc bierdie rcgulasies van 'n bekwaamheid
sertilikaat as hoof- ingcnieuroffisier. 

(2) 'n Kandidaat van wie io paragraaf ( I) meldi ng 
gemaak word, moet bewys lcwer dat hy vi r minstens vier 
jaar d icns gedoen het in stoomskepe van minstens 560 
perdekrng wat lang-seereise onderneem. waarvan minstcns 
agt icn maande uitgedien moes gcwecs het in b.:!vel van 
die helc wag by die ketels en hoofaandryfmasjincric van 
'n stoomskip of by die hoofaa ndryfmasjineric van ·n 
motorskip. en moet slaag in die ek3a111en vir tekene wat 
by subparagraaf (d) van <lee! A van paragraa f (2) van 
rcgulasic 37 voorgeskryf word. 

(J) As 'n kandidaat va n wic in paragraa( (I) meld ing 
gcmaak word. in die eksamen vir 'n bekwaambeid1;ertiti
kaat as hoof-ingcnieurollisier druip, maar bewys !ewer 
dat hy die stand aard bebaal het wat vereis word vir '11 

bckwaamheidscrt ifikaat as lwccde ingenieurolnsier. kan 
die Minister so ·n sertifi kaat aan hom uitrcik: Met dien 
verstande dat geen gedccltc van die ek:,amengcldc a.in 
horn terugbetaa l word nie. 

(C) J\LGEMENE BEP/\LINGS WAT B ETRLF 
BCNOEM BAAR HEJ D. 

Al;:emeen. 

29. ( I) Die bcwyslas om aannecmba rc bcwys van sce
diens te !ewer ms in allc gcvallc op die kand idaat wat op 
dergclike scdicns aanspraak maak. 

(2) As ·n kandidaat aanspraak maak op scedicns wat 
vcrrig is in skepe wat nic in die Unie gercgistreer is nie 
en dcrgelikc dicns nie deur die Sckrctaris geverifieer kan 
word nic. moct die diens bcvestig word deur 'n amptclike 
gesag van die land aa n wic die skip waarin die kandidaat 
dicns gedoen het. hchoorl. lndien daar enige twyfel 
bcstaan dal die bcwysc gelewer voldoende is, word alle 
ciokumentc vir beslissing na die Sckretari~ vcrwys. 

(3) Slcgs diens wat volgens 'n ooreenkoms met die 
bemanning verrig is. word as sccdicns gctcl. 

(4) Wanneer ·11 gedeclte of die helc tydpcrk van kwalifi
scrcnde d iens verrig is in skcpe wat vir aansien1ikc tyd
perke nic ter see gevaar het nie. moet 'n kandidaat 'n 
serti fikaat van die eienaars van die skip voorle waarin die 
gede.::lte van die dicnst)d wat wcrk lik ter sec deurgcbring 
is. vermeld word. As hierdie dienstyu gclyk is aan 
min~Lcns twce-derdes van ci ie secdiens wat vcreis word 
om vir die eksamcn Le kwa lifiseer. kan die diens ten voile 
aanvaar word. maar HS die wcrk like dicns ter see minuer as 
hicn.Jie tydbesttk beslaan, moet die kand idaat vir ciie 
tekort vergoed deur add isionclc seediens Le verrig. 

(5) Dicns in skepe waar 'n wagho uclende ingenieur
onisicr as dee! van sy gereelde pligte die werk van 'n 
stoker of ander werk mocl verrig wal nie gcwoonlik deur 
'n ingenieuroffisier gcdocn word nie, word nie as k wali
fisercnde diens aanvaar nie. 

(6) Die Sekretaris kan gelas dat cliens. vir die aan
vaarding waarvan daar nie in hierdie rcgulasic~ voor
siening gcmaak word nie, as seccliens erkcn moet word, 
en hy kan bepaa l watter gedcclte van diens wat aldus 
verrig word as seed iens gercken moet word. 

Hoe seediem; bcreken word. 

30. Die kandidaal sc diens, soos in sy ontslansertifikatc 
aangetoon. word volgens kalendermaande gereken. d.w.s. 
die tyd ingesluit tussen enigc bepaalde dag in cnigc 
maand en die voorafgaandc dag van die volgende maand. 
al bei ingesluit. Die aantal voile maande vanaf die aaman!! 
van die tydperk, wat ald us vasgestel word. word bereken~ 
en daarna word die aantal dac wat oorbly getel. Die dag 
waarop tli:! oorecnkoms 'n aanvang necm. sowel as die 
dag waamp dit bei!indig word, word albci ingesluit, en a l 
die oorblywende dac word bymekaar getel en gerckcn 
teen 30 dae per maand. 

JS 

is sat:sfied that the character of the cand idate·s service, 
apprenticeship or technical studies, including workshop 
service is of a standard not lower than that required (or 
the grant under these regulations of a cert 1ficale of 
competency as Chief Engineer-Officer. 

(2) A candidate referred to in paragra ph (I) shall 
produce proof of having s::rvcJ for at icast four years 
in stcam~h ips of not less th,111 560 horsepower making 
lon2 vovae.es. of which at lea~! eighteen mont! ,s shall 
hav-c be::n- spent in charge of the entire watch on the 
boilers and nuin propelling machinery of a steamsh ip 
or on the main propell ing machinery of a 111otorship. aod 
shall pass the exa mination fo r d rawing prescribcd by 
sub-pa ragraph (d) of Part A of paragraph (2) o( regula
tion 37. 

(3) I f a ca ndidate refrm.:J to in paragraph ( I ). fails to 
pass the examination for a cc1 rificale of competency as 
Chief Engineer-Officer, but shows that he has reached 
the sta ndard required for a certificate of competency as 
ScconJ Engineer-Officer, the Mi nister may grant him 
such a certi fi ca te : Provided that no part of the fee shall 
be refunded to him. 

(Cl GENERAL PROV ISIONS AS TO E LJGJBILITY. 

GeneruL. 

29. ( I ) I n all cases the onus of prod ucing at:ceptable 
proof of sea sen ice shall rest upon 1he candidate claiming 
such service. 

(2) Where a ca ndidate claims sea service performed in 
ships not rl'gistercd in the Union and such service can not 
be verified by the Secretary. the service shall be confirmed 
by an official a uthority of the co untry to which the ship in 
which the cand idate served belonged. If the sufficie1Ky of 
the proofs given appears to be a t all doubtful. all papers 
shall be referred to the Se..:rcla ry for decision. 

(3) Only service rendered in terms of an agrcemLnt with 
the crew shall be reckoned as sea service. 

(4) When part or the v.hole of the qualifying s..:rvice 
has been p:!rformed in ships which for considerable 
periods have not been at sra . a candidate shall produce 
a certificate from the owner:, of the sb ip stating the propor
tion of time actually spent at sea. I f this time amounh to 
not less than two-thirds of the sea service required to 
qualify for the examination. the service may be accepted 
in full , but where the actual service at sea (alls below this 
proportion, thr candjdate :;hall be requirccl to make up the 
deficiency by performing additional ~ea service. 

(5) Service in ships where a watchkeeping Engineer
Ofliccr is, as part of bis regular duties, requi red to do 
stoking or other work not usually performed by an 
Engineer-Officer, shall not be accepted as qualifying. 

(6) The Secretary may order that service. the acceptance 
of which is not provided for in these regulations, shall be 
recognised as sea service, and may determine what propor
tion of service so spent shall be counted as sea service. 

lioiv Sea Serl'ice is Calc11/ated. 

30. The candidate's service as shown on his discharges. 
shall be reckoned by the calendar month, i.e. the time 
included between any given day in any month and the 
preceding day o( the following month. both inclusive. The 
number of complete months from the commencement of 
the period, ascertained in this way, shall be computed, 
after which the number of odd days shail be counted. The 
day on which the agreement commences. as well as that on 
whi:.:h it terminates, shall both be included, and all odd 
days added together and reek.oncd at 30 to the month. 

15 
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Die11s in .1kepe op kort-seereise, ,·i~s"rs- of sleepbote. 
31. ( I ) Diens in skcpe wat J; o~ t-secrcise onderneem. 

word vir die kwalif1scrcnde ty0rl:!1 kc van c;ecd icns by 
regulasie 20 voorgeskryf vir bekwaamhcicbertifikatc as 
twce-derdes aanvaar. Kandida te vir s.::rtifil-atc a~ twccde 
ingenieuromsiere mrg a l hul kwa!itisercnC:c seed:cn-; verrig 
op gerecl Jc wa~houdiws in skcpc v::-n minstcns 375 pcrde
k:rag wat kort-seereise ondernccm. Kand idate vir sertifi
kate as hl'o[-ingcnicursoffisiere mag al hulle k\, a! iliserendt: 
seediens vcrri~ in bevel van 'n wag :n sl,epe van mins tens 
560 perdekrag wat kort-seercise ondcrnccm. 

(2) 13choudens die hcpalings van paragraaf (3). word 
diens in vissersbotc of in seevarende sleepbote vir d ie 
kwalifhcrende tydperke va n seediens by regula~ie 20 
voorgeskryf vir bekwaamheidscrtifikate as die hel fle aan

vaar. 

(3) Kandidate vir sertifikate as tweedc ingcnieur
offisiere mar; al hul kwalifiserende seediens verrig op 
gereelde waghoud ien c; in vissersbotc of sccvarende slcep
bote van mi nstens 375 perdekrag. Kandidatc vir sertifi 
kate as hoof-ingenicuroflisiere moct. b.::newens hul dicns 
in bevel van d ie wag in vissersbote of seeva rcnde slecp
bote van minstens 560 perdekrag. vir min tens scs maande 
in 'n kwalifiserencle hoedanigheid [vergelyk regulasie 20 
(2)) diens gedoen het in skepe van m insrens 560 perdekrag 
wa t lang-seereise onderneem of vir minstens ncge maand e 
in skcpe van minstens 560 perdekrag wat kort-seercise 
onderneem. 

D ie11s 11errig by hulp111asji11er ie. 
32. (I) Behouc:iens d ie bepalings be trcffcnde d ie 

minimum-diens by kete ls en boofmasjiene in regulasie 20 
uiteenge, it, tel tyd wnt uitgedien word by hulpmasj inerie 
wat saam met die hoofaandryfmasj inerie werk (bv. by 
hulpmasjiene wat noodsaaklik is vir d ie aandry( van die 
hoofaandryfmasjinerie of ke!e ls) ten vollc vi r die kwalifi
serende tydperk van seed iens. 

(2) T yd wat u itgedien word by gcski ktc hulpmasjiene 
wat onafhanklik ,;erk van die hoofaandryfmasj incrie tel 
as die helCte. 

HOOFSTU K Il l. 

EKSAMENGELDE. 

Wanneer betanlbnar. 
33. 'n Kandidaat wat 'n eksamen vir 'n bekwaamheid

sertifi~aat wil afle . moet die eksamcngclde voor die datum 
van die eksamen b~taal, en geen kandidaat word tot die 
eksamen toegclaa t nie tensy hy aan die eksaminator 'n 
kwitansie vir d ie cksamengelde verloon. 

Waar betaalfwar. 
34. Die eksamengclde moet aan d ie naasle bevoegde 

beample betaa l word . wat 'n kwitansie moet uitreik met 
vermeld i ng van-

(a) die naam van die kandidaat: 

(b) die bedrag wat betaal is; en 

(c) die graad van die eksamen. 

Tahc:I van eksa111c11gclde. 
35. O ndervermeldc gelde moet belaa l word-
(a) T wecde ingenieuroffisierseksamen (stoom. of motor, 

of gekombineerde stoom en motor): -

(i) Vir die _ voile eksamen (stoom. of motor, of 
gekombmeerde stoom en moto r) . ...... . ..... . 

(ii) Deel A of dcel B of ' n gedeeh<l van decl A of 
deel B, of vir vrystell ing van gehccl decl A .... 

(i ii) Eksamcn vir endossering van sertifikaat (stoom, 
of motor) .. . ........ .. ... . ................. . 

£ s. d. 

2 0 0 

0 0 

l O 0 

Se1'1'ice in S!tips maki111: Short Voyages, Fi~!tinR Boats 
or T11RS. 

31. (I) Service in ships making short voyages shall he 
accepted tow:.ird~ the qual ifying periods of sea service 
prccribed by regulat ion 20 for certificales of competency 
a l two-thirds rate. Candidates for Second Enginccr
Oiticers' certificates may perform a ll their q ualifyi;_g sea 
service on rc-gular watch in ship~ of not less than 375 
horse-power making short voyages. Cand:da te~ for Chief 
Engineer-Officers' certificates may perform al l thei r 
quali fy ing sea service in ch:irge of a walch in shi ps of not 
less than 560 horse-power making short voyages. 

(2) Subject to the p rovisions of paragraph (3). service 
in fi~hing boats or in sea-going tugs shall be accepted 
towards the qualifying periods of sea service prescribed by 
regulatio n 20 for certi firntc~ of competency at ha lf r:.1te. 

(3) Cand idates for Second Engineer-Officers' Certifica tes 
may p;:rform all thei r qua lifying sea Svrvice on regular 
watch in fishing boats or sea-going tug~ of not less ti.a n 
375 horse-power. Ca ndic:ates for Chief Eng ineer-Olli::crs' 
certificates shall. in addition to their service in charge o f 
the watch in fishi ng boats o r sea-going tugs of not less 
than 560 horse-power. have served in a qualifying capacity 
[see regulation 20 (2)) for not let- than six months in 
ships o f no t less than 560 horse-power making long 
voyages o r for not less than nine months in ships of no t 
less than 560 ho rse-power making short voyages. 

Sen·ice on A 11:riliary Machinery. 
32. ( l ) T ime served on aux.iliary mach inery run in 

conj unctio n with the main propelling mach inery (i.e. o n 
aux il ia ries which are essential to the running of the main 
propelling machinery or boilers) shall. subject lo the 
provisions regarding the minimum service on boilers and 
mai n engines set o ut in regula tion 20. count in full towards 
the qualifying period of sea service. 

(2) Time served on suitable auxil iaries run indepen
dently o f the main propelling machinery shall count at ha lf 
rate. 

CHAPTER fll. 

EXAMINATION FEES. 

When to Pay Fees. 
33. A candidate for examination for a certificate of 

competency shall pay lhe examination fee prior to tbe 
dale of the examination, and no cand idate shall be allowed 
to sit for the examination unless he produces to the 
examiner the receipt for the fees paid. 

Where 10 Pay Fees. 
· 34. The fee for examinalion shall be paid to lhe nearest 

proper officer who shall issue a receipt stating
(a) the name of the candidate; 

(b) the amount pa id; a nd 

(c) the grade of the examination. 

T able of Fees. 
35. T he fees payable shall be as follows : -
(a) Second E ngineer-Officer's examination (steam or 

motor, or combined steam and motor) : -

(i) T_hc full examinatio n (steam or motor, or com-
bined steam and motor) . . . ... . ...... . . .. .. . . 

(ii) Part A or Part B or a portion of either Part or 
for exemption from a ll of Pa rt /\ . . .. .... . .' .. . 

(iii) The endorsement (steam or motor) examination 

£ s. ct. 

2 0 0 

0 0 
0 0 
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(b ) Hoof-ingeneurolflsicrseksamcn (stoom, of motor, 
of gckombineerde stoom en motor) :-

£ s. d. 
(i) Vir die voile cksamen (stoom, or motor, or 

gckombineerde stoom en motor) .......... .... 4 0 0 

(ii) Occl A of dccl B or 'n gcJeclt..: van decl A of 
,'eel B ...................................... 2 0 0 

(iii I L ~samen vir cndosscring \'an sert ifikaat ('.toom 
of motor) ... ... .............. ... ••• .. ••••••• 2 0 0 

Terugbetaling \'Clll e/..w111e11i;elde. 

36. (I) As 'n kandidaat deur onhlandighedc buitc sy 
bchcer nie in staat is om 'n cksamen waarvoor hy gclde 
bclual hct. af tc le nie. kan hy skriftelik by c.fo: bcvoegde 
beampte aansock docn om terugbctaling van die gckle. 
As die lx:vncgde bcamptc van mcning is <lat die aansock 
op redcl,kc grondc berus, moet hy dil aan die Sckrctaris 
deurstu ur. wat die tcrugbetaling kan magtig. 

(2) As 'n kandidaal ingcvolge regula~ic 11 nie tocgelaal 
word 0 111 die eksam.!n tc rnltooi nic. kan hy skri ftclik by 
die bcvocgdc beamplc aanso~k doen om terugb..:taling van 
die gclc.le wat hy betaal het. en die geldc word dan aan 
horn tcrugbcta.tl. 

(3) As 'n kandidc1at nic in enige gc<leclte ,an die 
eksamen slaag nie word. behoudens die bcpalings van 
paragraaf (2). gecn decl van die gelde aan hom terug
betaal nie. 

l!OOFSTUK lV. 

EKSAMENS. 

Eksa111e11 1•ir '11 hcl-.waa111/widurtifikaa/ as 1,veede 
i 11ge11ic11roffisier. 

37. (1) Die lcerplanne vir hicrdie cksamen word in 
Bylae C uileengesi t. 

(2) Die eksamen word in twee delc verdeel. soos 
volg: -

Deel A. 

(a) Toegepaste meganika (een vraestel van dric uur). 

(b) Hitte en hitte-motore (een uaestcl van drie uur). 

(c) Wiskunde (een vra~sld van drie uur). 

(d) Tekene (een vrae!>td van ses uur). 

Deel B. 

(a) (i) Elektrotcgniek (ccn vracstel van clrie uur). 

(ii) Elementere s1--cepsonlwcrp (een vraestel van drie 
uur). 

(b) (i) lngenieurswesc (twee Hae:.tclle elk van drie uur). 

(ii) Mondeling. 

(3) Kandidale kan vrygeslel word van dee! A of 'n 
gedcelte daarvan en kan die eksamen in afsonderlike clele 
SOOS volg aft(;:-

(a) 'n Kandidaat wat 'n goedgckcurdc instruksiekursus 
gevolg het wat minstens d rie van die vier vakke 
wat in dccl A ingcslui t word. dck, en wat ' n scrti fi
kaa t verkry het met die strckking dat hy in die 
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(b) Ch ief Engineer-Officer's examination (steam or 
molor. or combined steam and motor): -

(i) The full cxaminauon (steam or motor, or com-
bined steam and motor) . ........ ........... . 

(ii ) Part A or Par1 8 or a rortion or either Part . . 

(iii) The endon,cmcnt (\team or motor) c,amination 

R ef1111d of Fen. 

£ s. d. 

4 0 0 

2 0 0 

2 0 0 

36. (l) If through circumstances beyond the control of 
a candidate he is unable to undergo the examina tion fo r 
which fees have hecn raid. he may apply in wnt111g to 
the proper officer for a rdund of such fees. I( the proper 
officer considers that the application is based upon 
reasonable grounds. he shall transmit it to the Sccrl!tary, 
who may authorise the refund. 

(2) H a candidate is. in terms of regulation 11. not 
allowed to complete an exammation, he may apply in 
writing to the proper officer for a refund of the fees paid 
by him. and such fees shall be rcfund..:d to him. 

(3) Subject to the pro,isions of paragraph (2). if a 
candidate fails lo pass any part of the examination, no 
part of the fee shall be refunded to him. 

CHAPTER CV. 

EXAMfNATfONS. 

Exa111inatio11 for a Certificate of Co111petency as Seco11d 
Err~i neer-0 /jicer . 

37. ( I) The syllabuses for this examination are set out 
in Annex C. 

(~) The examination is di vided into two parts as 
follows:-

Part A. 

(a) Applied Mechanics (one paper of three hours). 

(/,) Heat and Heat Engines (one paper of three hours). 

(c) Mathematics (one paper of three hours). 

(d) Drawing (one paper of six ho urs). 

Part B. 

(a) (i) Electrotechnology (one paper of three hours). 

(ii) Elementary Naval Architecture (one paper of 
three hours). 

(b) (i) Engineering Knowledge (two papers, each of 
three hours). 

(ii) Oral. 

(3) Candidates may be exempted from Part A or some 
portion. of it and may take the examination in separate 
parts as follows: -

(a) A candidale who bas attended an approved course 
of instructio n which covers not less than three of 
the fou r subjects included in Part A, and who has 
obta ined a certificate stating tbat he has passed the 

t7 
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toepaslike eksamen aan die eindc van die kursus 
geslaag bet, word vryge~tcl van die vak in decl A 
wat deur die sertifikaat p.cdek word. 

(LET WFL

Op/eidi11gsi11rif:li11g. _ 
Tegniese Kolleges in 

die Unic 

8Ne/..r1llr1x 1·n11 wnnrde 1'1'11 J..11rs11.vsr. 
Die ,c, ordcrdc J'cgnic,c S1:rtilika:11 11 en 

die Na,ionale lng.:nicursJiploma 1..an 
aamaar \\Ord vir die dud om kandidace 
vrv tc ~tt:I van decl /\ van die cksamcns 
, ir bckw:wmhcid~crtifikatc as mecdc 
ingcn,eurotfo.icr. GcJcclcclik~ Hy,tcllin_g 
k:1n vcrlcen wonl op ·n vak-vir-vak-ba~,s 
vir cll..c grocp van c.lrie ,:in die ,crciste 
val..kc. mies Wiskundc V in die groep 
ingcsluic i~.\ 

(b) 'n Kandidaat kan hom bf vir decl /\ van d ie eksamen 
in sy gcheel aanmcld of as by inr,cvolge subpara
graaf (a) hicrbo van dric van die cbamenvakke 
vrygcstcl was. vir die oorhlywcndc vak le cniger tyd 
nadat by d ie vercistc werl-.s,, inl-.eldicn~ voltooi hct. 

(c) 'n Kandicfaat wat nie ingcvolgc suhpa ragraaf (a) 
hicrbo van decl A of 'n gedeelte daarva n vryge tel 
is nie en wat slegs in ccn vak slaag wa1111ecr hy 
dee! A van die eksa mcn nnc. moet by hcreksamen 
in die dee! in sy geheel eksamcn allc. As hy in 
twee of dric vakkc slaag, ~al nie ,·an hom verbng 
word da t hy daardic vakl-.c moet hcrhaal nie. en 
hy 1-.an hom vir hcrchamen in die oorhlywcnde 
vak of vakkc aanmeld. 

(d) 'n Kandidaat kan de~l B van die cbamcn tc enig.:r 
tycl afli: nadal hy die vcrcistc tydpcrke van kwalili
screndc werkswinkel- en seedien voltooi hct. mils 
hy ook terselfdcnyd decl A van die eksamen in 
sy gcheel afle of eksamen ooen in die vaJ...ke. imlien 
cnige, in daardie dee! waarin hy nie reeds geslaag 
het nic of waarvan hy nic inge,·olge subpara_graaf 
(a) hierbo vr) stelling vcrk ry het nie. 

(e) 'n Kand idaat slaag nic in dee] B of enige afdcling 
, an dee! B nie. tensy hy dee! A en deel B tegelyker
tyd voltooi of tcnsy by deel A voorheen voltooi het, 
o f daarvan vrygestel is. 

(j) 'n Kandidaat wat dee! A voltooi of voltooi het en 
wat, wanneer hy dccl B van die eksamen alle. in 
afdeling (a) (elektrotegnick en elcmenterc sJ...ecps 
ontwerp) slaag maar in afdeling (h) (ingenieur -
wese en mondeling) druip. on tvang 'n slaagmerk 
in afdeling (a) en kan in afdeling (b) ·n hcreksamen 
alle. 

(g) 'n Kandidaal wat decl A \'Ollooi of voltooi het en 
wat, wanneer by deel B ,an die eksamcn all.'.! in 
afdeling (b) (ingcnieurswese en mondeling) s!Jag 
maar in afd cling (a) (elcktrotegniek en elementcre 
skeepsontwerp) druip, ontvang 'n slaagmerk in 
afdeling (b) en kan in afdeling (a) 'n hereksamcn 
aflc. 

Eksa111e11 \'ir 'n be/..waa111l11:idsertifi/..aat ns hoof
; 11ge11ie11roffiJier. 

38. (1) Die leerplannc \ir hierdie el-.samen word in 
Bylac C uiteengesit. 

(2) Die eksamen word in twee dcle vcrdeel, soos volg: -

Deel A. 

(a) Toegepaste meganika (cen vraestel ,an drie uur). 

(b) Hitte en hitte-motorc (ecn vraestcl van drie uur). 
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( 01 I. 

appropriate examination at the termination of tbe 
course, shall be granted exemption from the subject 
in Part A covered by the certificate. 

Traini11,: C.,1ahli.1h111,•111. Asse.nmcllf of Co11rses. 
Technical Colleges in 

the Union 
The Advanced Technical Cercilicate 11 and 

che National Engineering Diploma may 
be accepted for the purpose of gr.ini ing 
candid,tte exemp1ion from Part A of the 
examina1ions for certificalc:s of com
peccncy as Second Engineer-Officer. 
Partial e~cmption may be granted on a 
subjecc-for-subjoct basis for an) group 
ol three of the rcquireu ~ul-jc.:ts. pro, ided 
Mathem,11ics is included in the i:roup.) 

(b) A candidate may present himself either for the 
whole of Part A of the examination, or, if he has 
been exempted under sub-paragraph (a) above from 
three subject of the examination. for the remaining 
subject at any time after he has completed the 
nece ary workshop service. 

(c) A candidate who has not been exempted under (a) 

above from Part A or a part of it. and who. when 
taking Part A of the examination, passes in one 
subject only. must ~it for the whole part on re
examination. If he passes in two or three subjects, 
he will not be required to take those subjects again 
and may present hi1m,elf for re-examination in the 
remaining subject or subiccts. 

(d) A candidate may take Part B at any time a[1er he 
has completed the necessary periods of qualifying 
work.shop and sea service. provided he also tal-.e 
at the same time the whole of Part /\ or the cxa111i-
11a1ion or ~uch subjects. 1( any. in that Part in which 
he ha not a lready passed or from which he has not 
been exempted under sub-paragraph (a) ahovt:. 

(e) A candidate shall nol be given a pa~s in Part B or 
in either section of Pa rt B unless he completes 
Part A at the ame time as Pa rt 8 or unless he has 
pre, iousl} completed it. or has been exempted 
from it. 

(f) /\. candidate who complclcs, or h11s completed, Part 
A and whn. when iaking. Part 8. passes in ~cction 
(a) (Elcctrolechnology and Elemenlary Naval 
Archi tecture), but fails in section (h) (Engineering 
Knowledge a nd Oral). i,hall be given a pa~:, in 
ection (a) and may sit for re-examination in ~ection 

(b). 

(,?} A candidate \\ho completes. or has completed. Part 
/\. and who. when tal-.ing Part 8 , passes in sec:tion 
(h) (Engineering Knowledge and Oral) but fails in 
section (a) (Elcctrotcchnology and Elementary 
, aval Architecture). shall be given a pa s in :,cction 
(b) and may s it for re-exJmination in section (a). 

Exa111i11atio11 f v r a Certificate of Co111petc11.cy as Cltief 
Engineer-Officer. 

38. (I) The S)llabuses for thi ,; examination arc set out 
in Annex C. 

(2) The cxaminalion is di,idcd in to two parts as 
follows: -

Part A. 

(a) Applied Mechanics (one paper of three hours). 

(b) Heat and Heat Engines (one paper of three hours). 
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Deel 8 . 

(a) (i) Eick trotegniek (een vraestel van drie uur). 

(ii) Elementere skecpsontwerp (een vraestel van 
drie uur). 

(b) (i) Logenieurswese [twee vraesteJle van drie uur 
elk: Met dicn verstande dat 'n derde vraestel 
van dric uur beantwoord moet word in die 
eksamen vir 'n gekombincerdc scrt ilikaat 
(stoom en motor)]. 

(ii) Mondeling. 

(3) Kandidate kan vrygestel word van dee! A of van 'n 
gc<.leelte daarvan en kan die eksamcn in afsonderlike dde 
SOOS volg afle: -

(a) 'n Kandidaat wat vry5tcUing vcrkry het van die 
tweede ingcn.ieuroffisicrseksamen in tocgepastc 
meganika of hittc en hille-motore. of in albei. 
word ook vrygcstcl van hierdie eksamen in enigc 
van oE in albei bogemelde vakke. 

{LFT Wn 

Opleidi11gsi11rig1i11fl. 
Tcgnicse Koilegcs in 

die Unie 

B<-reJ..ening l'On wrwrde ran l.unusse. 
Die Gcvo rderdc Tcgniesc Sert iflkant 11 en 

die Nasionalc lngcnicurscliploma kan 
aanvaar word vir die doc! om kandidate 
vr) le ; tel van decl A van die eksamcns 
vi r bckwaamheidscrtifikatc as hoof
iogenicuroffisier. Gedeeltelike vrystell iog 
kan verlccn word o p 'n vak-vir-vak-bas is 
vir clke groep van dric v<Ln cJic vcreiste 
v::ikke, mils 'vViskuode V in die grocp 
ingesluit is.) 

(b) ·11 Kandidaat wat in bcsit is van 'n bekwaamheid
senifikaat as tweede ingenieuroffisier kan of dcel 
A van die eksamen in sy gehecl afle of, indien hy 
ingevolge subparagraaf (a) bierbo van een va k 
vrygcstel is, kan hy in die. oorblywende val< 
eksamen doen. 

(c) Van 'n kandidaat wat nie ingevolge subparagraaf (a) 
hierbo van dee! A of 'n gedeelte daarvan vrygcstel is 
oie en wat, wanncer hy dee! A van die eksameo afle, 
slegs in een vak slaag, sal nie verlaog word dat 
hy weer in daardie vak eksamen moct doen nie 
en hy kan 'n eksamcn in die oorblywendc vak afle. 

(d) ' n Kandidaat kan dee! B van die cksamen te eniger 
tyd afle mits by in besit is van 'n bckwaamheid
sertifibal as tweede ingcnicurolfisier en die ver
eiste tydperk van kwalifiscrende secdicns voltooi 
het, en mits by oak terselfdertyd cksamen doen 
in dee! A van d ie cksamen in sy geheel of in die 
vak, ind:en enigc, in <laardie dee! waarin hy nie 
reeds geslaag hct nie of waarvan hy nie ingevolge 
subparagraaf (a) hierbo vrystelling verkry het nie. 

(e) ' n Kandidaat slaag nie in dccl B van die eksamcn 
of in enige afdeling van deel B nie, tensy hy deel 
A en dee! B terselfdertyd voltooi of tensy hy deel 
A voorheen voltooi het, of daarvan vrygestel js. 

(/) 'n Kandidaat wat dccl A voltooi of voltooi het en 
wat, wannecr hy dee] B van die eksameo aOe, in 
afdeling (a) (elektrotegniek en elemeotere skeeps
ontwcrp) slaag maar in afdeling (b) (ingenieurs
wese en mondeling) druip. ontvang 'n slaagmerk 
in afdeling (a) en kan in afdeling (b) hcrcksamen 

doen. 
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Part B. 

(a) (i) Electrotechnology (one paper of three hours). 

(ii) Elementary Naval Architecture (one paper of 
I hree hours). 

(b) (i) Engineering Knowledge [two papers, each of 
three hours : Provided tbat in the examination 
for a combined certificate (steam and motor) 
a tbird paper of three hours is s~t.] 

(ii) Oral. 

(3) Candidates may be e,xem pted from Part A or Crom 
a part of it and may take the examination in separate 
parts as follows: -

(a) A candid,1tc who bas been exempted Crom the 
Secor.cl Eogiueer-OJlicer examination in Applied 
Mechanics or Heat and Hea t Engines. or both . shaJl 
also be exempt.:d from this examination in either 
or both of the abu~c-mentioned subjects. 

(NOTE-

Training utablish111em. 
fcchnical Colleges in 

the Union 

Assessl//e111 of Courses. 
The Advanced Technical Certific.'\te Tl and 

the Natio nal E:.ngiocering D iploma may 
be accepted for I he purpose of granting 
candidates exemption from Part A of the 
examinations for certificates of com
petency as Chic Engineer-Ollicer. Partial 
exemption may be grnnted on a subject
l'or-subject basis for any group of three 
of the required subjects, provided Mathe
matics V is included in the group.) 

(b) A candidate possessing a Second Engineer-Officer's 
ccrtilicatc of competency may take either the whole 
of Part A or. if exempted under sub-paragraph 
(a) above from one subject. the remaining subject. 

(c) A cad:date who has not been exempted under sub
paragraph (a) above from Part A or part of it and 
who, when taking Part A, passes in one subject 
only, shall not be required to take that subject 
again and may sit for the remaining subject. 

(d) A cand idate may take Part B at any time provided 
he holds a certificate of competency as Second 
Engineer-Officer and has completed the necessary 
period of qualifying sea service, and provided 
also that he lakes at the same time either the whole 
of Part A of the examination or such subject, if 
an y, in that Part in which he has not already passed 
or from which be bas not been exempted under 
sub-paragraph (a) above. 

(e) A candidate shall not be given a pass in Part B or 
in either section of Part B unless he completes Part 
A at the same time as Part B or unless be has 
previously comp!etcd it, or bas been ex.empted 
from it. 

(f) A candidate who completes, or bas completed, Part 
A and who, when taking Part B, passes in section 
(a) (Electrotechnology and Elementary Naval 
Archi tecture), but fails in section (b) (Egineering 
Knowledge and Oral), shall be given a pass i11 

section (a) and may sit for re-examination in 
section (b). 

19 
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(g) ·n Kandidaat wat dee! A va n die eksamen voltooi 
of vollooi hcl en wat. wanncer hy decl B van die 
cksamen anc. in a[deling (b) (ingcnicurswcsc en 
mondeling) laag maar in afdcling (a) (clelro
tegniek en elemcntcrc skeepsontwcrp) druip, 
ontvang n slaagmcrk in afdeling (b) en ka n le 
eniger 1yd in afdcli□g (a) hereksamen doc:n. 

EkJm11e11 ,,;,. endvssering 1•a11 serrifikate 1'(111 t1,1e<'de en 
hoof -i11ge11ie11rvffiJier. 

39. Die eksamen slui t die volgendc in: -

(a) Een vraestel van dric uur oor ingcnieurswesc. 

(b) Mondeling. 

Die leerplannc vu· hierdic eksarncns word in Bylac C 
uitecngcsil. 

V ereiste 1m11te OJI/ te s/aag. 

40. ( I) Ten einde in die skriftclike gedeeltc van die 
cksamen le slaag, moet 'n kandidaat '11 minimum aantal 
pu nte in elke vak behaal en ook minstens een-helfle van 
die totale aantal puote vir alle vakkc. In die 111011dcli11gc 
eksamen word 'n hoer standaanJ vereis. 

(2) Die eksaminator sal die uitslag van <lie eksamen aan 
die kandidaat meedccl. 

Drnip in ekM1111e11. 

41. ( l) As 'n kandidaal drui p in 'n eksamcnvak waar 
gebrek aan kennis van die vak daartoc mag lei da t 'n 
ingcnieuroffisicr iets mag doen wat wcrk lik onvcilig is 'v ir 
die bestuur van enigc gcdcclte van die skip sc masjineric 
of mag versuim om iets noodsaaklik Le clocn in die 
belange van veiligheid (bv. as hy druip in vraestelle oor 
die manipulering en die Ices van die walerpcilglas. die 
gevare van brand en ontploffi ng in stoom- en motorvaar
tuie), word daar gcag clat hy gcdruip het in praktiese ken
nis, eo 'n kanclidaat wat ald us drui.p mag horn nie vir 
bereksamen aanmcld voordat hy bewys !ewer dat hy vcr
dere seedicns in 'n kwa lifiscrcnde hoedanighcid verrig het 
me. 

(2) ·n Kandidaat wat in ·n eksamcn druip a gcvolg van 
gebrek aan kcn nis vao Eundamcntele b gi nsels of vanwec 
algemene ondoelt reffcndheid in die cksarnen, mag horn vir 
'n tydperk ,an tot drie maande. wat dcur die ek aminator 
vasgestel moet word, nie vir hcrcksa men aanmeld nic: 
Met dien ver tandc dat die Sekretari na goedd unke, 
behoudens die bcpalings van paragraa f (5), die tyd perk op 
meer as dric maande kan vasstel. 

(3) 'o Kand idaat wat in ' n ck amen druip in omstandig
bede uitgcsonderd die wat in paragrawe (I ) en (2) van 
bierdie regulasie uiLeengesit word. mag homself te enigcr 
tyd nadat ccn maand vcrstryk het edert sy vorige pogi ng, 
vir hcrck amen aanmcld. maar as hy drie keer in dee! A 
of drie kccr in dee! B druip binne enige tyd perk van d rie 
maande, word hy vir 'n tydperk van tot drie maande, wat 
deur die eksaminator vasgestel moet word, nie weer 
gccksaminccr nic: Met dien verstande <lat die Sekretaris 
na eie gocddunkc. bchoudcns die bepalings van paragraaf 
(5), die tyd perk op mcer as drie maandc kan vasstd. 

(4) Die tydperk van verdcre seediens wat ingcvolge 
panigraaf (1) van hierdic regulasie vcreis word. word dcur 
die eksa minator vasgestel en is hoogstens drie maande 
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(g) A cand idate who completes, or has completed, Part 
A and who, when taking Part B, passed in section 
(b) (Engi neering Knowledge and Oral), but raiJs 
in cction (a) (Elcct rotechnology and Elementary 
Nava l Architecture), shall be given a pass in section 
(b) and may sit for re-examina tion in section (a) at 
any time. 

E.w111i11w io11 /or Endvrsemem of Second and Chief 
E11gi11ecr-Ofjicers' Cenif,cutes. 

39. The examination shall consist of: -
(a) One written paper of rhree hours in Engineering 

Knowledge. 

(b) Oral. 

The syllabuses for these examinations are set out in 
Annex C. 

Marks required /vr Pass. 

40. ( I ) To secure a pass in the \\ ritten portion of the 
examination, a candidate shall be required to oht:1in a 
mi nimum number of marks in each subject and al~o to 
obtain not less Lhan one-ha lf of the tota l number of marks 
for all ubjects. l n the ora l examination a higher standard 
will be required. 

(2) T he result of the examination wi ll he communicated 
t '1 the candidate by the exami ner. 

Failure in E.Aw11i11111io11. 

41. (I) Failure in a subject in an examination. ignClrance 
of which may lead an Engineer-Otnecr 10 do something 
actually unsafe in the ma nagement of any part pf a :;hip's 
machinery or to fa il to <lo someth ing essential in the 
interesLs of safety (e.g. fa ilure in questions on manipula
tion and read ing of the wa ter-gauge, the danger of fire and 
explosion in steam and motor vessels). sha ll be regarded 
a. failure in practica l knowledge, and a candidate so fa il
ing shall not present him~clf for re-examination unti l he 
produces proof of further sea service in a qualifying 
capacity. 

(2) A candidate who fails in an examination through 
ignorance of fundamenta l principles or on account of 
genera.I defectiveness in the examination shall not present 
himsel[ for re-examination for a period of up to three 
rnonth . to be determined by the cxarni ner : Proviued Lhat 
the ecretary in hi discretion may. ubject to the pro
vi ions or paragraph (5). fix a period in excess of three 
months. 

(3) A cand idate who fails in an examination in <.:ircum
stances other than tho e set oul in paragraph (I ) and (2) 
of thi regulation ma; pre.~ent himself for examination at 
any time after one month ha elapsed since his pre, ious 
atlempt. but if he fa ils three times in Part A < r three 
times in Pa rt B within any period of three month~ he 
shall not be examined for a period of up to three mnnths 
lo be determined by the examiner: Provided that the 
Secretary in his discretion may, subj.!ct to the pnl\ ,sions 
of pa ragraph (5). fix a period in excess of three months. 

(4) The period of further sea service r-!quired 111 terms 
of paragraph ( I) of this regulation shall be determ;n1.:d by 
the examiner and shall not exceed three months, uniess, in 
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tensy. in n geval waar die eksaminator die m.::ning toe
gedaan is dat 'n dicnstydperk van meer as drie maande 
geregverdig is. die gocdkeuring van d ie Sckretaris vooraf 
daartoe verkry word. 

(5) Die tydperk wat moet vcrstryk voordat ·n kandidaat 
hom vir 'n hcreksamen kan aanmcld en wat deur die 
Sckrctaris ingevolgc paragraaf (2) of (3) vasgcstcl word, of 
die tydperk van vcrdere seediens wat ingevolgc paragraaf 
(4) van hicrdie regulasie vereis word. is in geen geval 
mccr as scs maandc nie. 

ErJ..e1111in,: I'll/I gedeeltelike slcwgp1111/e in ekst1111('11S wat 
in a11der dele 1·a,1 die S1a1eho11d gelum is. 

42. Gcdecltelike slaagpuntc in 'n eksamcn vir 'n 
bekwaamhcidscrtifikaat as ingenicuroffi,ier of vir endos
sering van 'n tweede of hoof-ingeneuroffisier sc serlifikaat 
wal in ·n andcr dee! van die Statebond bchalwc die Unie 
behaal is, word vir die doe! van die oorcen~tem111cnde 
eksamcn in die Unie aanvaar. en die bcp::i lings van hicrdie 
Hoofstuk is ten opsigtc van sodanige gedeeltclike slaag
punte va n tocp:i ssing. 

HOOFSTUK V. 

HOU VAN EKSAMENS. 
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a case where the examiner is of the opinion that a period 
of service in excess of three months is warranted, the prior 
approval of the Secretary has been obtained. 

(5) The period o[ time which must elapse bdorc a 
ca ndidate may again present himself for examination and 
which is fi xed by the SccrcLary in terms of paragraphs (2) 
or (3), or the period of further sea sen ice required in terms 
of paragraph (4) of this regulation shall in no case exceed 
six months. 

R ccog11i1io11 of Partial Passes at Exa111i11atio11s held in 
Otltcr Pans of tile Co111111011weallfl. 

42. A partial pass in an examination for a certificate of 
competency as an Engineer-Officer or for endorsement of a 
S.::cond or Chief Enginecr-Off'tcer's certificate obtained in a 
part of the Commonwealth other than the Union s hall be 
accepted for the purpose of the corresponding examina
tion in the Union. and the provisions of this Chapter shall 
apply in respect of such pass. 

CHAPTER V. 

CONDUCT OF EXAMINATIONS. 

Cn11didate.1 to be 1w11ctial. 

Ka11didale 1110et .11ip op tyd wees. I 43. Candidates ~hall app~ar at the examination room 
43. Kandidatc moct slip op die vasgestelde tyd in die punctually at the umc appointed. 

eksamenkamer aunwe.,ig wees. 

Gee11 1·ree11ulelin,;e ll'Ord loegelaat 11ie. 

44. Niemand word in elk kamcr tydens die afncem van 
'n eksamen tocgelaat nie, behalwe diegene wat pligmatig 
teenwoordig mag wees. Geen instrukteurs word tydcns 
die hou van 'n ehsamcn op die pcrseel toegelaat nie. 

Stille. 

45 . Tcrwyl 'n skriftcli ke cksamen a(geneem word, moet 
daar stilte in d le cksarnenkan1er bewaar word. 

LO!) 1·elle papier en boeke. 

46. Voor die aanvang van die d,samen moet alle stuk
kies papier en boeke. uitgesondcrd dii.! wat ingevolgc bier
die regulasies in die eksamenl-.amcr veroorloof is, van die 
ta[cls of lessenaars verwydcr word. 

Gebrnik 1·w1 11w1e,11a1iese ta/els. 

47. 'n Kandidaat mag gccn a nder matematiesc tafcls, 
uitgcsonderd die wat deur die eksamioator verskaf word, 
gebrui k nic. 

Gehruik 1•a,1 i11stm111e11te. 

48. ( I) Tekenborde en tekenhake wat vir gebruik by 
die eksamens benodig word, ~al deur die eksaminator 
verskaf word, maar kandidate moct hul eic tekeninstru
menlc verskaf. 

(2) Kandidate wat rekenliniale vir hul herekenings 
gcbruik, moet in ink in hul antwoordbocke volledig aan
loon hol!dat hulle te werk gcgaan hel om die resultatc tc 
verkry. As hul metode van werk nic aldus aangetoon 
word n:c. word gecn punte toeg~kcn ten opsigtc van die 
betrokke rcsulta te nie. 

No Strangers Ad111illed. 

44. No persons other than those whose duties require 
them to be present shall be allowed in the room during 
examination. No instructors shall be allowed on the 
premises while examinations arc in progre.;s. 

Silence. 

45. Silence shall be kept in the examination room while 
a written examination is in progress. 

Loose Papers and 8 011/..s. 

46. Before the examination begins, the tables or desks 
~hall be cleared of all scraps of paper and books other 
than those permitted in the examination room in terms 
o[ these regulations. 

Use of Mathe111alical Tables. 

47. A candidate shall not use any mathematical tables 
other than those provided by the examiner. 

use of I tlSlrl/11/e/llS. 

48. ( I ) Drawing boards and T. squares necessary [or 
use in the exa minations will be supplied by the examiner, 
but candidates shall provide their own drawing 
instruments. 

(2) Candidates who use slide rules for their calculations 
shall show in ink on the answer papers the full working 
statement necessary for arriving at the results. lf the 
statement is nol so shown. no marks will be gi,cn in 
respect of the results concerned. 

21 
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Ongemogtigde boeke e11 ges/..rif te is stre11g verbode. 

49. Kand idatc mag geen boeke. aa ntekeninge, memo
randa of gcskrifLe, ui tuesondcrd J 1c wat vir gebruik by d ie 
cksa men ~erskaf is. by hulle he nie. lngeval ·11 kandidaut 
boeke, aantckeninge. memoranda o( geskriftc in sy besit 
het, moet hy dit \00r d ie aanvang van die ck amen aa n 
die ek aminator oorhandig. 

Skade aw, boeke, i11:,tru111e11te, ens. 

50. As ·n kandidaa t 'n boek. dokument of instrument 
wat dcur d ie ek aminator aan hom verskaf is. kcnd of 
a ndersins be kad ig, moet. hy die bcskad igdc bock, doku
menl of instrument vervang of andersins die skade her tel. 

Uitgaan uit knmer. 

51. ·o Kandidaat mag nic . onder toestemming van die 
cksaminator sy sitplck of die kumcr verlaat nie. A hy 
die kamer verlaat , mag hy nie sondcr tocs:cmming van die 
cksaminator met die vrae~tel of opgaa f waarmee hy bcsig 
was, aangaan nie. 

A Ile 1verk moet rertoo,1 word. 

52. ( I ) 'n Kandidaat mag slegs op ecn kant van die 
antwoordboek werk of skryf en moet sy antwoorde duide
lik en Ice baar kryf, en hy moct ,;y naam onclcraan elkc 
bladsy teken. 

(2) ' 11 Kandidaat mag nic sy opgawcs op keurpapier 
ujtwerk nie. of op \ loeipapi1..r wal vir sy gcbruik b) die 
cksamen verskaf i , !>kr) [ oie. 

(3) AUe werk. uitgesondcrd ,;kets- en tckcnwcrb. , mo..:t 
met ink gedoen word . 

(4) 'n Oortreding van d ie b..:pal iug~ \ an hicrJic rcgulasit: 
kan die verl ies va n punte Lot gc\olg he. 

S1raf vir crjsJ..ryf, ens. 

53. As 'n kandidaat 'n ongemagtigde boek o( ge ·krif 
raadpleeg, of van 'n ancler kandidaat afsk ryf of aan 
iemand anders bulp verlecn of inligting vcrstrck, of tydens 
die eksamen enigerwysc met icmand in verbindi ng tree, of 
enige dee! van die opgawcs af, kryf met die doel om d it 
u.it die eksamcnkamcr Le vcrwyder. word da:.i r beskou dal 
hy in die eksamen gedruip hct. en hy mag vir 'n tydpcrk 
van ses maande nic weer tot die an~ van ·11 eksamen toe
gelaat word nie. ·n Kandidaat w:tt horn aan 'n twccde 
oortreding sk uldig maak, mag nie voor na verloop van 
twaaU maandc na sodanige twccde oortreding eksamen 
afie nie. Die cksa miuator moct van clke oonreding aan 
die Sekretaris \'erslag doen. 

Ka11didate kan eie 111etode 1•0/g. 

54. Kandidate kan die vcrslullende opgawes volgens 
hul cie gebruiklike mclodc ui twcrk, mits sodanige metode 
in beginscl korrek is. Duidclik.e uiteensellings, berede
nering en berckeu ing by die oplossing van opgawes sal 
pasli.ke erkcnning ontva ng. 

Straf l'ir oortreding run regulasies. 

55. Ingeval 'n kand idaat eojgecn van bierdie regulasics 
oortrce, uilgesondercl 'n regulasic vir die oortreding waar
van 'n ander stra[ by hicrclie rcgulasies bepaa1 word, of 
brutaal teenoor 'n eksaminator is, of homself wanordel ik 
of onbchoorlik in of by 'n cksamenkamer gedra, kan die 
eksaminator hom afwys asof hy in die eksamen gedruip 
bet, en as hy so afgewys word, mag hy vir 'n tydperk van 
drie maande nie locgclaat word om opnuut cksamcn tc 
doen nic. 
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UnauthorisC'd Books and Papers Stricrly Forbidden. 
49. Candidates shall not have witb them any books, 

notes, memoranda or papers other than those supplied 
for use at the examination. If any candidate has brought 
any books, notes, memoranda or papers with him, be 
shall hand them to the examiner before commencing the 
examination. 

Damage to Books. l 11stmments, etc. 

50. lf a candidate defaces or otherwise danrngcs any 
book, document or instrument supplied lo him by the 
examiner, be sball replace the damaged book, document 
or instrument or otherwise make good the damage. 

Leaving Roo111. 

5J. A cand idate hall not. wi thout the permission of 
!he examiner, Jea\e his seat or the examination room. If 
he leaves the room, he sha ll not without the consent of 
Lbc examiner go on wi th any paper or problem on \.\ hich 
he wa engaged. 

All Work to be Shown. 

52. ( I) A candidate shall work or wri te on! y on one 
ide of the paper and shall write in a clear and legible 

hand and he sha ll sign his name a t the foot of each page. 

(2) A candidate shall not work out his prob!cms on 
waste paper, nor wrile on the blolling paper supplied for 
his use in the examination. 

(3) All work other than ketching and drawing shall be 
done in ink. 

(-+) A contravention of the provisions of this regulation 
may in,olve loss of marks. 

Pe11a/1y for upyi11g, etc. 

53. Any candidate who refers to any unauthorised book 
or paper, or copies from anolher or afford any assi lance 
or gives any information to another, or communicates in 
any way with another during the time of examination. or 
copies any part of the problems for the purpose of taking 
them out of the examination room , shall be regarded as 
having fa iled the examination. and shall not be accepted 
for re-examiualion for a period of six months. A candidate 
guil ty of a second offence shall not be allowed to be 
examined until twelve months have elapsed after such 
second offence. Each offence shail be reported to tbe 
Secretary by the examiner. 

Candidate 111ay 11.1e Own Method . 

54. Candidates may work out the various problems 
according Lo any method they have been accustomed to 
use, pro\ ided uch method i correct in principle. Suitable 
recogn ition will be given for clear statements, reasoning 
and calculation in olving the problems. 

Penahy for Breach of Regulations. 

55. If a candidate contra\cnes any of these regulations 
other than a regulation (or the contravention of which 
another penalty is by these regulations prescribed, or is 
insolent to an examiner, or conducts himself in a dis
orderly or improper manner in or about the examinat on 
room. the examiner may treat him as having fai led the 
examination, and if he is so treated he shall not be 
accepted for rc-cxarninat.ion for a period o[ three month . 
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HOOFSTUK VI. 

UITREIK ING VAN SERTIFIKATE. 

Magtigi11g 1•ir lewering l'an be/.. 1raa111heidsertiftkare. 

56. 'n Ka ndida::it wal in die eksamen slaag. ontvang van 
die cksamina tor 'n vorm T.V. 5 / 106 soos in Bylae A uit
eengesit, beboorlik voltooi. waarby die persoon aan wie 
dit geadressccr is, gernagtig word om die sertifikaat aan 
die kandidaat te !ewer. 'n Kandidaat wat gcdccltelik in 
d ie eksamen gcslaag of g.edruip het, ontvang van die 
ek~aminato r 'n vorm T.V. 5/11 1, soos in Bylac A uit
ccngcsit, behoorlik voltooi. wat die kandidaat moct bchou 
en. wanneer hy weer eksa men kom afle, aan die eksamina
to r moet loon. 

Uitreiking van heJ..waamheidsertifi.J..aat as i11ge11ie11r
of]isier. 

57. As ' n kandidaal vir 'n bekwaamheidsertifikaat soo 
by hierdie regulasies voorgeskryf, die daarby vereiste 
onllervinding opgcdoen en wed.swinkel- en seediens ver
r ig het en in die voorgeskrewe eksamcn geslaag hct, word 
die sertifikaat, behoudens die bcpalings van hierdic 
rcguiasies, aan horn uitgcreik: Met dicn verstandc clat, 
ingeva l die kand idaat , ingevolge hicrdie regulasies, in besit 
mocL wees van 'n bckwaarnheid- of d ienssertifikaat ten 
eindc vir die ane van die eksamcn le kwali fisecr. hy laas
genoemde sertifikaat aan die eksaminaLor moet afgcc. 

(LLT WEL.- Die aandag word gevestig op die voctnoot 
van rcgu ~asic l2.) 

ENDOSSl:RING VAN SERTI FIKAAT A"i TWl:L:Dl': or llOOF
INGfl,ILUROFFlSIER. 

58. ( I ) Die sertifikaa t van 'n kandidaat word geendos
seer as hy bewys lewcr dat hy die seediens verrig bet 
soos voorgeskryf by regulasie 21 of 25, na gelang van die 
geval, en in die eksamcn waarvan daarin melding gernaak 
word, geslaag het. 

(2) Nietcenstaande die feit dat die houer van ' n sertifi
kaa t wat born die reg gee om as tweede ingenieuroffisier 
met stoomaandry(- en binncbraodaandryfmasjinerie op te 
tree, reg verkry bet op die uitreiking aan horn vau 'n 
bckwaamheidsertifikaa t (stoom. of motor) as hoof
ingenieuroffisier, word laasge noemde serti fikaat oic aao 
bom ui tgcrcik nie tensy hy d ie sertifikaat wat deur bom 
gehou word, afgee, en na sodanige afgifte word die serti
fikaat as hoo(-iogenieuroffisier, behoudens die bepalings 
van hierdie regulasies, aan horn uitgercik en geendosseer 
met die slrekking dat hy ook die reg hct om as tweede 
ingenieu.roffisier met stoomaandryf- of biooebrandaandryf
masjincric, na gelang van die geval , op te tree. 

(LBT WEL.- Die aandag word gevestig op die voetnoot 
van regulasie 12.) 

HOOFSTUK VIL 

DIENSSERTIFLKAAT. 

Hoe aansoek gedoen moeL word. 
59. 'n Appl.ikant vir 'n dienssertifikaat ingevolge artikel 

ttrgtig van die Wet. moct d ie aa nsockvorm T .V. 5 / 105, 
soos in Bylae A uiteeogesil, voltooi, met vermeld ing van 

die nodige besonderbede, en clit by d ie bevoegdc beampte 
indien of aan horn pos. Die bevoegde beample stuur dan 
die aansoek aa a die Sek.rP.taris. 
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CHAPTER V L 

ISSUE OF CERTIFICATES. 

Awhority for De/i1·ery of Certificates of Compele11cy. 

56. A ca ndidate who passes the examination sha ll 
receive from the examiner a fom1 T .V. 5 / 106 set forth 
in Annex A, duly co·11plclcd, authorising the person to 
whom it is addressed to issue the certificate. A candidat<:: 
who is partially successful or unsucce:,sful in the examina
tion, shaU receive frtlm the examiner a form TV. 5/ 11 L 
set forth in Annex A. duly completed, which must be 
retained and produced lo the examin.:r when he next 
presen ts himself for C;'(amina tion. 

Issue of cenificate <4 Co111pete11cy as £11giHeer-Olficer. 

57. If a candidate for a certificate of competency 
provided fo r by these regula tions has gained the experience 
and performed tbe workshop and sea service required 
thereby and has pas-.ed the prescribed examination, the 
certificate shall . subject to the provisions of these regula
tions. be issued Lo him: Provided that if in terms of these 
regula tions. it is neccs~ary for the candidate to hold any 
certi ficate of competency o r service in order tha t he may 
be qualified to sit for the examination, he sha ll surrender 
the last-mentioned cert:ficate to the examiner. 

(NorF. Auention is invited Lo the note appended 10 
regulation 12.) 

ENOORSl'.MENT OF CERTIFICATE! AS StCONO OR Cm EF 
ENGINEER-O FFICER. 

58. (I) If a candidate fo r an endorsement produces 
proof that he has performed the sea service prescribed by 
regulation 2 1 or 25. as the case may be. and has passed· 
the examination referred to therein, his certificate shall be 
endorsed. 

(2) Notwithstanding the fact tha t lhc holder of a certifi
cate entilling him to act as Second Engineer-Offo.:er on 
steam-driven and on motor propelling mach inery has 
become entitled to the issue of a certificate o f competency 
(steam or motor) as C ruef Engineer-Officer. the last
mentioned certificate shall not be issued to him unless 
be surrenders the cert ificate beld by him, and upon such 
surrender the certificate as Chief Engineer-Officer shall, 
subject to the provisions of these regulations, be issued to 
him and be endorsed to the effect that he is also entitled 
to act as Second Engineer-Officer on steam-driven or 
motor propelling machinery, as the case may be. 

(Nore.- Atteotion is invited to the Note appended to 
regulat ion J 2 .) 

C HAPTER VIL 

CERTlffCATE OF SERVICE. 

How Application should be made. 

59. An applicant for a certificate of service in terms of 
section eighty of the Act shall complete the form of 
application T.V. 5/ 105 set forth in Annex A, giving the 
necessary particulars, and shall ha nd or post it to the 
proper officer. The proper officer shall forward the 
application to the Secreta ry. 
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ANNEX A. 

LIST OF FOR MS A PPEARING IN THESE R EGULATIONS. 

Regulation 6 .... .. .... . . 

R egulation 13 ..•...•..•• 
R egulation 56 . ....... . . . 

Regulauon 59 ...... . ... . 

ApJ)lication LO be examined for a certificate of competency as Chief or Second Engineer-Officer, 
or an endorsement of such a certificate ........ . . ........................ ........... .. . 

Application for certified copy o f a certi fi ca te of competency or qualification o r a certificate or service 
(a) Authority for delivery of a cert ificate or competency o r q ua lifica tion ... .......... . ......... . 
(b) Results of examination .................... . ... .. .... ..... . ............. . . .. • .. . .. . . .. 
Application for a certificate of service .............. ......... . ..... . ......... . ........ . . . . . 

T.V. 5/ 102. 
T .V. 5/103. 
T. V. 5/106. 
T.V. 5/ 111. 
T. V. 5/ I05. 

UNION OF SOUTH AFRICA. 

D EPA RTMENT OF TRANSPORT- MAR INE DIVISION . 
!Merchant Shipping Ac t. 195 1 (Act No. 57 of 1951.)I 

T .V. 5/ 102. 

Rotation No. ____ _ 

APPLICATION TO BE EXAMINED FOR A CERTIF ICATE OF COMPETENCY AS:-::::- ---:----:-----:---:-::-------
•tStatc here grade of certificate, e tc .. req uired.) 

• T his lo, m 1s lor use when the certificate required is one of the following or where a certificate requires an endorsement :

Chief Engineer-Officer. 
Second Engineer-Officer. 
Ma rine Engineman. 
Assistant Marine Engineman. 

A .-Name of applicant, etc. 
Port of _________________ _ 

- - -- - - -- . 

Christian Names in Full (Block Letters ). Surname (Block Letlcrs). 
Permanent Address. sta ting Town, Street, House 
Number and Name of Person (if a ny) with 

who m residing. 

D ate of Bi rth. 

D ay. Mo nth. Yea r. 

Place of Birth. 

T own and Country. 

-

Nationa lity. 
( If a C itizen by Registration or Naturalization, this sho u'.d be 

sta ted here and the number of the certifica te given.) 

B.- Parucu'a rs of al l previous certificates whether issued in the Un ion of South Africa or elsewhere. If none, sta te so across this ctivision. 

No. 

1 Steam. Motor, Combined I 
Steam and 1'1otor, End<;>rsc

mcnt, Ass1s1a□1 Man ne 
Cngineman (if Other l 

specify). 

C.-Certificatc now required. 
- - -

Steam, Motor, Combined Steam and Motor, 
Endorsement, Part A only, Part B 011ly, 
M arine Engincman or Assista nt Marine 

Engineman. 

C lass. 

C lass. 

Place and Date of-

Examination. 'issue. 

If at any time suspended 
or cancelled, state by what 

Court or Authority. 
Date. Cause. 

Port at which Applicant desires to be 
examined, and D ate. 

Oflice to which Certificate is to 
be sent. (Not fo r Part A only.) 
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n .-Particulars of all previous results of examinations l'or the certificate now required or statement that no pn:vious examination has been 

attempted. \.\'here the pre, ious e~amination was for a cert ifica te or competency as Ma rine Cn~ineman or Assistant Marine Engine-
man, the candid.ate should indicate in the columns below the heading ·• Subject~ in whid1 bamin.:d and Results•· the re~ults of the 
examination (e.g. ·•Failed") and 11hether any penalty was imposL-d. 

Where any exemption from Part A is cl:11mcd, state nature of tl'.c exempting qualific:auon __ ~ __________ _ 

----- ---

Day. Month. Year. Port. -
I 

Applic<l lleat 
Mechanic~. and Heat 

1 
[11gines. 

Subjects in which Examined anJ Results. 

Part A. 

Mathe
mat ic<-

Drawing. 

1:.lectrotcch
noloi;y and 

Na1:1 I 
Architecwre. 

Part 0. 

I ngmccrmg 
Knowlcd~,: 
and (), al\. 

Time 
Penal ty 
(if any). 

----•··------- -·- -..-------

----- ·-----------------·-·---F---- - 1~~·-_J1-=~;·==~==i~=-
~-~ ~,. I 

-- -- ----- --- --
- .. -- . - - ~---. - -·--

-1 1_, __ 
I _!_ __ _ 

L.- Statement of ;,en ice on shore and al sea, and list or testimoni:115. 
(.V.8.-Cand,datcs for rcnifieate, as Marine Engincman or As.~1stant Marine l:.ngmcmau need not complete 11cms I and 2 of tllis 

D i\1sion.) 
( I ) Marine or t. lc.:han1cal Eni;meering. 

o. of 
i I 

'amc ;iml Ac.klress of ~ a . ure _of th~ Business 
lor \\h1ch _the Works 

I 

---
·--

- - I 
I 

!aturc of Work done 
by Appfra!1t (sec 

----

D:1tes. Period . 

-
rrom. I To Years I Months. I Days. 

-

l 
I i 

-
I - --.--- I I 

I. 
I 
I . 

I quallly1ns . ·--
(2) Works Supplementary to tllarine or Mechanical Lngincenng. 

No. of 
Tes11mon1als. 

I . I 
. Nmure of the Bu,incss 

Name and Address of I for which the Worl-.s 
Firm and Works. c,ist. I 

ature or the Work 
done by Arpltcant. 

Dates . Period. 

From. ! To. Yc:irs. MQnths./ Days. ·- : :=i= 
- ---11--- - --:-------+------i--•--l-- -1---1=--. ~ ~.] ... -== 

1--1---

- ----+-------1-------~------------~ 

I-

·ct qualifying sen ice 1 1 

(3) Technical Education. 
--- -- - -- -----·---- --

Name of School. Courses Allcnded. I Period~ or Attendance. I Cerlllicates Obtained. 

----- -· ------ - -
I 

I 

---1-
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(4) Sea service. 

Particulars of sea service should, when po~~ible, be taken from the Seamen's Record Boo'< and Ccrtificales 01 D1.,charge. 
-- ---

No. of Name or Trade. I Rank and 
Tcsli-

Ship and Officia l Ho~- Foreign. Number of 
whether monials. Steam (s.s.)or No. power Coa,t 1r,~ or Oniccr<; 

Motor (m.v.). 
F i~hing. on Watch. 

-

-

• State whether scrv;ce performcd-

------

Nature of 
Dates. 

Service. 
1See From To Footnote.•) 

I 
I 

_! 
I Nc1 qua\1fy1ng J 

service ....... 

Ye,,r<;. 

Pcnotl. 

I Mo nths. I Dnys. 

~ ··-
, ,_ 

I 

' 

,_ 

I 
I 
I 

·1---
I 

-· 

(i) on fit1ers· work, either bv da7 or on waiches o n deck or 10 engine o r boi :er room, 
(ii) on regular wa tch on auxiliaries or rel ngerato r; 

(iii) on regular watch on mam engines; 
(iv) on regular watch on main boilill"S; 
(v) on regular watch on both main engines and boilers simultaneously. 

The use or the appropriate Roman numerals will be sufficient. 
Reference 10 correspondence (if any) __________________________ ______________ _ 

F.-Certificate or proper of11cer. 
The Declaration G was s igned in my p resence and the fee of ___________ (Receipt No., __________ _ 

received thb ____________ day o f ____________ 19 __ 

D ate Stamp 
Signa1urc and Designation of Proper Officer. 

G .-Declarauon by canchdate. 

(To be signed m the presenc~ of the proper officer or examiner. ) 
N.B -The at1en11on or the caml ll.Jte ,, drawn 10 the fact that any ra·se reprcscntauon 1s punishab'e under secuon three l11111dr<'d 

and fifree11 ol /\ct No 57 of 1951. 
I hercbv declare that the part1cu1ar- contained in Div1s1ons A, 0 , C. D and E of this form are correct and true to the best of my 

knowledge and belief; and hat the p.1pcr- enumerated in D1v1sion E anJ accompanying thi., form are true and genuine document, gi,en 
aml ~i1,:nc<l by 1he pc~ons whose names :ippea r on them. 1 further dedare that the ~1.11em.:nt or service set out m D1v1sion E contains a 
true and corrccl account of the whole ol my ~rv1ce without exception. 

/\nd I make this declaration conscu:ntiou,ly, believing the same lo l>e true 

D,11e,I at 

Present a1.h.lrcss. 

_____ th1s _________ ___ __ ,day of _____________ l9 _ 

Signature of Candidate. 

Signature or Witness 

H.-Certilicatc of Exumincr. 
( V 8 . Column~ " Pa11 A" and .. Part B " need not be completed n ca.,es where the eummat on w·1s in respc;;t or a certifk ate of 

comr.:tcncy ,t, l\1a rine l::ng1ncman or A-,sistant Marine 1--ngincman. The Examiner should indicate whether the candidate " Passed " or 
" T'allc<l ·• the c,am111a11ons and then complete lhe n:nrn1ning column5 in this Div1~1on. I 

Pan A. 

State 11 1--,cmrt. Prc\lousty 
P,1,;s..:<l. l'J,scd or Failed. 

Sectto n I ... . 

Section II. . . . . 

Sccuon 111. ... 

Part 8 . 

Passe,!, Failed 
or Not Assess..-<l. 

Section I . ... 

I Section II. ... 

J - Personal description of candidate 

I !eigh t Colour of 

Feet. Inches. Fyes Hair. 

Date or Examination. 

Time Pc:nalty ( if any). 

Race. 
State wh,::ther Europ~an, Coloured, 

Native, Indian or Other. 

Place of Examination. 

Particular; of Certificate to be issut.\d. 

Personal Marks or Peculiarities 
(1f any). 

I hereby certify that the particulars m Dtvts1ons H and J a rc correct and that Workshop a net Sea Service have been verified by reference 
to discharges and tes timonials 

D .itc 
Exnn1incr. 
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UNION OF SOUT!-:1 AFRICA. 

D EPARTMENT OF TRANSPORT- MARINE DIVISION. 
[Merchant Shipping Act, 195 1 (Act No 57 of 1951).} 

3J 

T.V. 5/l03. 

APPLICATION FOR CERTlFIED COPY OF A CERTIFICATE OF COMPETENCY OR QUALIFICATiON OR A CERTI FICATE 
OF SERVICE. 

Name of Las t Ship. 

(5) 

N o. of lost certificate. 

Grade o f lost certificate. 

Port o f _____________________ _ 

Name. 
(J) 

Date of Birth. 
(3) 

D 1v 1s10N A - NAME, ETC., OF APPLICANT. 

' 

D 1v1sroN 8 - PARTICULA RS OF LAST SERVICE. 

Address. 
m 

P lace of Birth. 
(4) 

Port o f Registry a nd 
Ofl1cial No. of 

Last Ship. 

Description of L"1St Voyage 

(6) 

Rank o r Rating on 
Board Last Ship. 

(7) 

From. 

(8) 

To. 

(9) 

Commenced. 

(10) 

Ended. 

( 11) 

PARTICULARS OF VESSELS IN W HICH APPLICANT HAS SERVED BEFORE AND AFTER TUE ISSUE TO IHM OF THE CERTIFICATE NOW LOST. 

Service. 

I Ra nk or R a ting on Whether in Foreign or 

I Port of Registry and I Coasting Trade, or Na me of Ship. Official No. Board Ship. 
in Fishing. I Commenced. I Ended. 

I (14) I c1s> 06) (17) (12) I ( 13) 

31 
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D1v1s10N C.-DESTlN ATION OF CERTIFICATE. 
(To be completed by applicant.) 

33 

1 request that the certified copy of my certificate may be delivered to me a.._ ___________________ _ 

Signature of Applicant. 

D1v1stoN D.-DECLAR/\TION TO BE MADE BY APPLICANT BEFORE TIIE PROPER OFFICER. 

of ____________________ _ 

DO HEREBY DECLARE-

(!) that my certificate was a certificate of* ________________________________ _ 

as 

and that it was numbered, ____________________ __________________ _ 

(2) that the s.1itl cert ificate was lost o r destroyed under the following ci rcumstances:-

t---------------------------------

(3) that the sta tements made herein :mu in Divisions A and Bon the re,erse side hereof are correct and true to the best of my know
ledge and belief. 

Signature ol Applicant. 

D FCLARED BEFORE ME /\T _____________________ _ 

and the rerewal fee of _____________________________ Receipt No. _________ _ 

re..e;.,etl th1,_ _______________ ,day of ________________ 19 __ 

The Secretary for Transport, 
Pretoria. 

T.V. 5/106. ___ _ 

No. ____ _ 

Name of applicant. _____ _ 

Rotation number 

Grade for which passed ____ _ 

Authority given to the above 
Candidate to obtain his *Certifi
cate of Competency/Qualifica
tion from the Proper Officer at 

t he Port of ______ _ 

D ate. 

Examiner _____ _ 

• Del.:te the word which docs 
001 apply. 

B- 72720 

Signa111rc and Designation of Proper Officer. 

• Insert 1hc word Con,p('tcm:y, Qualification or Service and Grade. 
t Here state the place, date aml cause or the loss of the certificate. 

UNION OF SOUTTT AFRfCA. 
T .V. 5/106. 

DEPARTMENT OF TRANSPORT- MARINE DIVISION. 
[Merchant Shipping Act, 195 1 (Act No. 57 of 1951 ).] 

AUTHORITY FOR DELIVERY OF A CERT IFICATE OF COMPETENCY OR 
QUALIFICATJON. 

(N.B.- This authority is subject to the approval of the Secretary for Transport, Pretoria.) 

Name of Applic:rnL ______________ Grade for which passc"-----

Heigh~---~ eet ____ ~ nchcs. Colour of: Eye-~ _____ Hair ____ _ 

Race ([uropean, Coloured, Native, Indian : other, specify) ____________ _ 

Signature of Applicant. 

Please deliver to tbe a bovenamed person the Certificate of *Competency/Qualification when 
he has completed the particulars required therein and testimonials or other documents forwarded 
to you on his behalf by 1he Secretary for Transport, Pretoria. 

Port. Date. ___________ 19 _ _ _ 

To _________ -
Signature of Examiner. 

• Delete lhe \\Ord which does not apply. 

2 



T.V. 5/111 ___ _ 

Port __________________ _ 

Commencing date of examination and class, ___ _ 

Name of candidat...__ ____________ _ 

Q .S. Seivi......._ _________ ____ _ 

Reference to correspondence (if any) ______ _ 

{

Part A only, 
Examination. . . . . . . . . . . Steam, 

(Delete those not Motor, 
applicable.) Combined S. and M. 

Endorsement S. or M. 

Mathematics• 

Applied Mechanics • 

Part A 

H. and H.E.• 

Drawing• 

/ E. and N.A.* 

Part B 

I E.K. a nd Orals • 

Interval to elapse before re-examinatio,.._ ____ _ 

Init ials of examiner ____________ _ 

UNTON OF SOUTH AFRICA. 

DEPARTMENT OF TRANSPORT-MARINE DIVISTON. 
[Merchant Shipping Act, 1951 (Act No. 57 of 1951).] 

EXAMINATION OF ENGINEER-OFFICERS. 

R ESULTS OF EXAMINATION. 
•(Insert "Exempt ", " Passed ", ·• Failed ", or " Not Assessed".) 

T.V. 5/ 111. 

Rotation No., _________ _ 
Name of Candidate, _______________________________________________________ _ 

Reference to correspondence (if any), ________________________________________________ _ 

Date. Port. Class. 

I 

Office Stamp. 

Part A. Part B. Qualifyingt Sea Pare A only, 
Interval to Service at Time Steam, Motor, 

Engineering• elapse before Examiner's of Examination. Combined S. Applied* Heat• Electrotech-• Re-cxami- Jnitials. and M., Mathe-• Mech- and Heat Drawing.• nology and Knowledge nation. Endorsement rnatics. anics. Engines. Architecture. and Orals. Y. M. D. (S. or M.). 
- --

~ ~ ------
------_____ , 

± ==1 
Signature of Candidate, _________________________________________ _ 

Signature of Examiner _________________________________ _ _______ _ 

N.B.-This form must be produced by the candidate with his papers on subsequent examination. 

t Qualifying sea service standing to applicant's credit for Part B of the examination (after any appropriation to compensate for a 
deficiency in qualifying workshop service). 

0 
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UNION OF SOUTH AFl<ICA. 

DEPARTl\fENT OF TRANSPORT- MARINE DIVISION. 
[Merchant Shipping AcL, 1951 (Act No. 57 of 1951).J 

37 

T.V. 5/JOS. 

APPLICATION roR A CERTIFICATE OF SERVICE UNDER THE PROVISIONS OF SECTION ElGHTY OF THE M ERC HANT 
SHIPPING ACr, 1951 (ACT No. 57 OF 1951). 

Read the following notes carefully:-

(!) Section eighty of the Merchant Shipping Act, 1951, is printed on rage 4 of this form. The section provides fu ll information as 
to what certificates of service may be granted and as to the persons who may apply for them. 

(2) (a) Persons who are mentioned under section eighty ( I l (a) may apply at any time for a certificate of service under this Ac1. How
ever, they are advised to apply as soon as pos~ible since they may not be employeJ in certain ships unlcs~ they a re in possession 
of a valid certific.'lte of service granted under AcL No. 57 of 1951. They must also surrender an) certificates held h~ them. 

Cb) Persons who are mentioned under section eighty ti) (b) may be granted cerulicates ol service u nder this Act pro, 1ilcd they 
mal,.e application within one year of the date of the coming into operation o f the Act, anti provided they surrender the certifi
cates held by them. 

(c) Persons who arc mentioned under section eir:hty ( I) k) may apply at a ny time for a certificate o r ,crvicc under the Act. 

(3) Evidence of the sea service required should be produced and :1ttachcd to this appl11:a1ion. The c, i\knce may be a d scharge 
ce11ificatc, or a letter from a n owner o r 01her respons ible person. 

(4) Applicants for certificates of service as master, n;wigating officer, si,.ippcr, mate or boatswain must p,,~s colour and form vision 
tests "hich is a lest of eye,ight. T his does 1101 apply to the persons referred to in paragraphs (a) and (b) of N o te (2J above. 

(5) Applicants for certificates of service are required to make a sworn declaration on this appl icatio n form. If a false ~,atcment 
1s made the applicant will be guilty ol an ofTcncc and liable to a fine of £500. 

A.- PART ICUI.ARS OF APPLICANT. 

Surname {in Illock Letters). Christian Names {in Blo .. 1,. Let1crs). 1 D ,1tc or 
Birth. 

Place o 
Birth. !ationality. I Add res~. 

I desire a certificate of service a~.--- ·--

and if granted, it should be forn,1rded to the prop;:r offi.:er at ___________ _ _ ______ -•-·for issue to me. 

Name 1 

Vessel 

B.- PARTICULARS OF SEA SERVICE. 

Par1icul.1Nt ol Vt'-Scl. 

p r · lTrndcin"hicJ· 

P.1rt1culJ~ ur Applic.1nt's Seu ~l!rvicc. 

I 

Steam, t\fo1or, Grn-. I Jo~c•powe-r 
01hcr. 1ons. I of ln.r.inc:;.. 

ort o R t,;~stry engaged (~aate 
un~ 01hc1al I "bet her ' 

1'c_l. · u_r Fis hing, 
Rcg1s_1r~11un Coasiint:. 

No. ol \ c,scl. other). 

CJaPl· 
Ctl)'. 

l 
FH~m. . lo. 

Len~th of Service. 

Years. I Months.I Days. 

L 
Total Sc..a Service .. 

T ime ..,ervcd for "hich evidence is now produced ... . , .. .•.. • ..•.•.................... . 

..... .. ..................................... ~~).~.'-... -. -1=:=:=1 
--1-, Time ~cnc<l for which no cvitlcntt is produced ..... ................ ............. ...... . __ , ____ ! 

C. Dl:.CLARATION TO BE MADE BY APPLICANT. 

l , the undersigned. _ __ __________ hereby ckcl.irc:-

Rc:marks. 

- --

(J) thilL the parllcu lal'!\ contained in D ivisions A and B of this form are correct a nd true LO the best of my knowledge and belief; 

and 

(2) that I have *(not) a ccr11lkatc ol competency or service *(,1h1ch I now surrender). 

Signature of Applicant.- - --
(If applicant 1s unable to ,,rite, h.: should make hb mark 

in the space above.) 

D eclared before me u1 this ____ - --- tla~ of _____ _ l9_ 

• De:ctc if nol npplrcab?e. 

Signa1urc anti Designation of ri:orer Ollicc1~ 
Commissioner of Oaths. 

5 
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O.-CERTIFICATE OP EXAM I NER. 

Personal Description o ·· Candidate. 
Date and Place of 
Colour and Form 

Vision Tests. 
Result. 

Height. Colour of-

I Race (statc whet her 
European, Coloured 

Personal Marks 

I Letter Test. I Lantern Test. I inches. I I 
I 

:r.) 
or 

Date. Place. Feet. Cycs. Hair. Peculiarit ies (if a ny). 

7 
I hereby certify that the particulars contained in Divi~ion D arc to the best of my knowledge and belief correct, and in my opinion 

a certificate of service a.,_ ____________________ ~ hould be issued. 

Dated at ________________ thi.,,_ ____________ day of ___________ ___ 19 __ 

Date Srnmp. 
Signature of Examiner. 

To the Secretary for T ransport, 
Pretoria . 

E.- FOR OFFICIAL USE ONLY. 

Grade and No. of Certificate issued. Date a nd Place of Issue. Previous Certificates surrendered. 

GRANTlNG OF CERT ! FICA TES OF SER VICE. 

Section eighty of the Merchant Shipping Act, 195 1, reads:-

(!) Any person who-

(a) i mmed1ately before the repe:.11 by I his Act of the Murchant Shipping (Certificates of Competency) Act, 1925 (Act No. 45 of 
1925) was entitled in trrms of the proviso to sub-section (3> of section one of that Act, to act as master, mate or engineer; 
or 

(b) is the holder of an uncancelled certific:1te of service granted under section fifteen of the said Merchant Shipping (Certificates 
of Com!'elency) Act, 1925; or 

(c) at any time before the coming into operation or ihis section has for a coniinuo us period of not less than one year, o r within 
three years before the said coming into operation has fo r two or more periods a mounting in the aggregate to not less than 
one year-

(i) actcJ a~ boatswain or as assistant to the engineer or driver of a fishing boat of one hundred or more gross register tons 
registered in the Union; o r 

(ii) a.::ted as master, skipper, mate, second hand, engineer or driver or as assistant to the engineer or driver o f a coasting 
ship or a fishing, sealing or whaling boat of less than one hundred gross register tons registered in the Union, may 
apply to the Secretary for a certificate of service. 

(2) The S::;retary may grant to the applicant-

(a) if the application is made under paragraph (a) or sub-section (I), an appropriate certificate of service a ut horising him to act 
as master, navigating officer or engincer-omcer, as the case may be, of a ship of not more Lhan one thousand gross register 
tons (in the case of a master or navigating officer) or of not more than one thousand rndicated horse-power (in the case of an 
enginecr-ofliccr); or 

(b) if the application is made under p:iragraph ({,) of sub-section (I), an appropriate certificate of service authorising him to act 
as skipper. mate or marine engineman, as the case may be, of a fishing boat ; or 

(c) if the application is made-

(i) under paragraph (c) (i) of sub-section ( l), an appropriate certificate of service authorising him to act as boatswain or 
assistant marine engineman, as the c:isc may be, of a fishing boat; or 

(ii) under par:igraph (c) (ii) of sub-section ( I), an appropriate certificate of service authorising him to act as skipper, mate, 
engineer-officer or assistant manne cngineman, as the cas<} may be, of a coasting ship or a fishing, sealing or whaling 
boat, a~ the case may be, of less than one hundred gross register tons, and the capacity in which he is so authorised to 
act shall not be higher than the lowest capacity in which he acted during the p::riod or periods in respect of which his 
claim is based. 

(3) Before a certificate of service is granted there shall be surrendered to the Sccretary-

(a) if the application is m:ide under paragraph (a) of sub-section (1), and by virtue of the possession of such a certificate as is 
referred to in the proviso mentioned in that paragraph, that certificate; or 

(b) if the appl ication is made under paragraph (b) of sub-sect ion ( I), the certificate upon the possession of which the application 
is based. 

(4) In the case of an application under paragraph (c) of sub-scct iC>n ( I), the grant of a certificate of service may be withheld until tile 
applicant has passed the colour and form , ision tests prescribed. 

(5) Sub-sections (I) and (2) shall apply in respect of certificate- of service refurrcd lo in paragraph (b) of sub-section ( I) during the 
period o,· one year after the coming into operation of this section and no longer. 

(6) A certificate of service granted in terms of this section shall , for the purposes of this Act, and to the extent indicated in such 
cenificatc o f service, be deemed to be a certificate of competency. 

1 
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ANNEX. B. 

(J ) SPECIMEN FORM OF TESTIMONIAL FOR WORKSJIOP SERVICE. 

Name and address of Engineering Work,_ _________________________________ _ 

I certify that the following is a full and true statement of the workshop ,crvice performed by ____________ _ 
under my supervision at the above works. 

---
Period of Sen ice. 

Dates. Nature of Dutie~. Part,cu'ars of Wcck'y Release 
Total Period. (ror appmprn\lc descript•on PerioJ~ to rcrmit /\np,cntice 

I -

sec below. ' to pursue Technic;i Studies. 
From. To. 

- ---
Report as to ability. 
Report as to conduct _ _ ________ ______________________________ ___ _ 

Remarks (if any) 
Signature of employer or his representative __________________ ______ ___________ _ 

DESCRIPTION OF DUTIES. 

J. Fitting and/ or erecting in the manufacture and,'or maintenance or subsurnttal macbmery (e.g. machmery with main shalt exceeding 
six mchc.~ in diameter). 

II rittmg other than on substantial machinery. 
111 Mcrnl turning (good hea,y work). 
JV. Machine worl- (other than lathe). 
V. Work ,n Drawing Office. as draughtsman or engineer. 

VI. Other work. the nature of whtch shoulu be spcc11ied. 
l he u~e or the appropriate numerals ,s sufficient c,cept m case VI. 

('.!) SPECIMEN FORM OF ITSTIMONIAL FOR SEA SERVICE. 
Name and address of Shipowner or Company_____ ______ __ 

I cert ify th.it the following is a full and true statement of the sea service performed by Mr. _____________ _ 

under my supervision on board the* ___________ _ 
- -- ·---- - - ----------- ---

Period or Service. 
Type of Mam Engines Nature of Dulles. Dates. Rank of Officer and actual and Boih:rs. (For appropriate d~cripuon - - Seniority on Watch. Single or Twin-screw sec below . . 

from. To. 

I 

-· -Report as to ability, _______________ _____________________________ _ 

Report as to conduc.._ ___________________________________________ _ 

Report as to sobriety. 

Signature or Chief Engineer -------------------------------------- __ _ 

Remarks (if any) ---------============================================================---
{

Engineer Superintendent ~ _ _ _ 
Signature of or Master or other Representative of Owne,.,_ ___________________ __________ _ 

DESCRIPTION OF DUTI ES. 

1. On fitters' work ei ther by day or regular wntch:-
(a) Within main engine and boiler spaces. 
(b) Out~ide m.,in cngin~ 111d boiler sp.1ce,. 

JI. (a) On refrigerating or other machinery not es!iential to the propulsion of the , essel. 
(b) On auxiliary engines separated from main propelling units but worked in conjunction therewith. 

JI I. On regular watch on main engines as:-
(a) First Engine Room J\ss1stant under the Senior 10 full charge. 
(b) Second Engine Room Assistant. 
(c) Junior Engine Room Assistant. 

JV. On regular watch on main boilcrs:
(a) In charge of a ll stokeholds. 
(b) In charge of a section or one stokehold only. 
(c) As Boiler Room Assistant. 

V. On regular watch on main engines and boilers simultaneously:
{a) In full charge of the entire watch. 
(b) As First Assistant to the Senior in full charge. 
(c) As Junior Assistant. 

N<Ym.- ll is recommended that this form should be used when the Engineer rer>0rtecl on. or when the Chief Engineer, lenvcs a ship. 

• State name of ship, officia l number, and whether ~team er motor shjp. 

9 
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ANNEX. C. 

SYLLABUSES FOR TIIE EXAMTNATIONS OF C H IEF AND SF-COND ENGINEER-OF! ICERS. 
(NOTE.-KNOWLEDGE OF lANGUAOrs. 1 

43 

Because of the reciproca l arrangements under which South African certificates of con,pctency for the grnde~ ~t for th in ra•ai:rraphs 
(k) and (/) of sub-section ( I ~ of section se1:e111y-ffre o f t~c Act, viz., ~hief and S~ond I r,rinccr-Officc11> are accer(cd a• qualificat,~rs for 
service in Commonwealth ships, every candidate shall sausfy the examiner that he 1s able I<.> ,peak and wme the English language sull1ciently 
well to perform the duties required of him on boa rd ship. 

FUNDAMENTAL KNOWLEDGE SlJ13J[CTS. 

PART A. 

NOTES. 

( I) The problems may require a kno\\<lcdgc or the C.G.S. and M.K.S. systems. but will be such as can be solved by the kn<mledge 
of elementary algebra, geometry and plane t11gonomctry. 

(:!) A knowledge of the use of logaritl1ms will be required. 
(3) Fom1ulae invoh ing higher ma thcmatil-s or constants required for the solution of any problem will be given. 
(4) Graphical solutions will be acceptable v.herc the analytical solution is no t e.,prc~sly stated to be required. 
(5) Candidates may, if tl1ey wish, use slide rules for their calculations, but in each case a full statement of the steps leading to the 

c:.1lculations must be sho~n. 

SECOND ENGINEER-OFFICER-MATHEMATICS. 
(One paper of three ho urs. Six questions only out of nine to be attemrted.) 

Arit/1111.:ric.-Conversion of physical quantities imoh ing length, area, volume or force from one ,ystem of units 10 another. Ratio 
and proportion. Percentages. 

Algebra.-lndices, including fractional and negative types. Use of common logarithms for multiplication, division, powers and 
roots. Use of Napenan logarithms. Simplification of algebraic expressions. Addition, subtraction, multipl icat ion and division of 
algebraic functions. Re-ammgcment of fom1ulae. 1 ·ac1orisa1ion. Algebraic fractions. Squnres and cubes of polynomials such as 
(a b)• and Ca _ b)\ Simple C(]Uations. Quadrutic equations and solution by factorisation or by rnmpleting the square. Proof of 
general formula for ,olution. Simultaneous equations, either two linear equations or one linear and one quadratic. Variation. direct 
and inverse. 

Grorlriral Work.-Simple graphs of statistics. The gmph .Y = a.v + b either from calculated va lues or fr,)m experimental results. 
Calculation of constants from graph. Graphkal solution of simple simultaneous equations in,ol\ ing two unknowns. Graph of 
y = axJ + bx + c anJ graphica l solution of equation ax~ + bx -! c = 0. 

Tngo110111e1r1·.-Measurement of angles in degree~ and mdians. Complementary and supplementary a ngks. Sine, co,mc and 
tangent of angles up 10 360°. Solution of right-angled triangles. Proo( of sine and cosine rules. Solution of triangles by these rules. 
Solution of simpk trigonometric equations. C"pansion of sin (A ± BJ and cos (A ..,_ B). 

Geo111e1ry.-Properties of triangles. Sum of the angles. Relation betv.ccn e>.terior and interi,1r unglcs. Isosceles and equilateral 
triangles. Simila r and congruent tri.mglcs. The circle. Prope rties of chords and tangents. Angles in the same segment. Angles at ,entre 
and circumfen:ncc. 

Mensmation.-Areas of triangle, polygon, parallelogram, trapezium. circle, sector and segment of a circle and ellipse. Areas o f 
oblique scc11ons of regular solids of uniform cross-section. Arca and mean height by mid-ordinate rule and by S1mpson·s Iii st rule. Ratio 
of areas o f similar figures. Volumes and surfJce areas t)f prisms, p)ramiJs, frustums, spheres, cylinders :ind cones. Ratio of volumes 
of similar solids. Solids of revolution. 

SCCOND CNG INECR-OFf'JCER-APPLIED MECHANICS. 
(One paper of three hours. Six questions only out of nine to be aucmpted.) 

Genera/.-App!ications of a reas and volumes to problems such as the ,,eight of engine compoL1cnts. Specific gravity. Simpsoa·s 
first rule as applied to areas and volumes. 

Starics.-Force. Gravita tional units. Force as a vector. Triangle and polygon of forces. R~ultant and cquiltbrant of a S)Stem 
of concurrent co-planar forces. Equilibrium of three co-planar forces. Moment of a force. Couples. Moments of areas and volumes. 
Centroids and centres of gravity (limited to geometrical shapes). Conditions of equilibrium of solids. Inclined plane. Necessary force 
applied parallel to the plan to pull body up or do\\n the plane or to hold II stationary (including effect of friction). Work done at uniform 
speed up the plane. 

Frlctio11.-Laws of friction for dry surfaces. Coefficient of friction. Friction angle. Energy and power lost due to frictio n in simple 
bearings. 

Kinemarics.-Linear motion. Graphs and equations for displnccment , speed, velocity and uniform accelera tion. Simple cases 
of vector change of velocity and the acceleration produced. Relatilc ,elociti~ in one plane only. Angular motion. Equations fo r displace
ment , velocity and uniform nccelcrutJon. 

Dynamics.-Work and power. Horsc-po"er. Problems wi th constMnt force or force with linear variation. Energy. Conservation 
of energy. Potential energy. Kinetic energy o f translation. NC\\<ton's laws of motion. Momentum and rate of change of momentum. 
Centrifugal fo rce and its application to conica l pendulum, unloaded go,ernor, curved tracks and machine parts. St1ess i.n t hin rim due 
to centrifugal action. 

Marhi11es.-Simnle lifting machine. Graphs of load-efTort and load-efficiency. Linear law. Velocity ratio, mechanical advantage 
and efficiency or the following mad1incs: wheel and aitle, differential wheel and axle, rope pulley blocl<s, differcmial pulley block~, screw 
jack, Warwick screw, hydraulic jacl. , worm-driven chain blocks and single and double purchase crab winches. Reduction gearing. 

Stress and Strain.-Direct stress and strain. Shear stress. Hooke"s law. Modulus of elasticity. Ultimate tensile stress. Yield 
stress. Limit of proportionality. Percentage elongation and reduction of area. Working stress. Factor of safet). Stress due to restricted 
expansion or contraction of single members. 

Benrm.-Cantilevers a.nd simply supported beams with concentrated or unifonn!y distributed loads. Shearing force and bencling 
moment diagrams. Stress due 10 bending, gi\'en the fundamental bending e<1uati<.>n anJ the second moment of ;irea of 1he section. 

Tor.1io11.- Twisting moment due to engine crank mechanism. Slrength and stiffness of solid or hollow shafts of circular cross-section 
ghcn the fundamental torsion equation and the polar second moment of area. Power transmitted by shafts. Coupling bolts. 

Thi11 She/ls.- Circumfcrenrial and longitudinal stress in thin cylindircal and spherical shells subject 10 internal pressure. 

J oi11rs.- Strenglh of the fo llo\\ing joints: Single, double and treble riveted lap and butt Joints and butt welded joints. 

Hrdrosratics.-Archimedes' principle. Equilibrium of floating bodies. Specific gra~ity. Coru.tant weight hydrometer. Vnnatioo 
of Ouid pressuro: with depth. Total force due to liquid pressure on immersed plane surfaces, horizonnl or ,ertical. Centre of pressure on 
a re.::tangular vertical plnnc surface or tri,ingular plane surface, both with one edge p;1rallel to tl-e surface of the liquid. 

11,dmulirs.-Fult bore now of liquid t hroui;h pipes under constant hcnJ. Flow through orifice. Coefficients ofvclcx:ity, contr,11.:lion 
of area and disdiargc.:. 
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CHIEF ENG INEER-OF FICER- APPLIED MECHAN ICS. 

(One paper of three hours. Six question:; only out of nine to be attempted.) 

Statics.- Laws of equilibrium. Moments and couples. Polygon of forces. Rapson's slide. 

Frirtion.-Law of dry friction. Friction angle. Friction clutches. Friction on inclined plane. Friction on threads. Work done 
against friction. 

Kinematics.-Linear and angular motion with constant acceleration. Gr,nitational acceleration. Velocity-time grnphs. 

Relatfre Velocity and Acceleration.-EfTect of a current on the vcloc·ty and course of a ship. Relative velocit} between bodies moving 
in d ifferent planes. 

Dynamin.-Newton's law of motion. The force equation. Atwood machine. Accelerat ion of connected bodies. Effect of' simple 
air resistance on motion under the effect of gravity. The torque equation. Conservation of momentum. Kinetic energy of tnwslation 
and or rotation. Flywheels. Potential energy. Con5ervation ol energy. lmpuls11e forces. Centrifugal force. Porter governor with sleeve 
friction. Simple harmonic motion. Simple pendulum. Simple vibrations. 11) namic balancing of masses rouwrg in one plane. Basic 
dynamics of the engine mechanism. Use of piston ,clocity a nd acceleration formulae. DcriHnion of piston displacement formula. 

Machines.- Velocity ratio. Mechanical advantage E0iciency. 

Stress and Strain.-Direct stress and strain and modulus of elasticity. Shear stress and strain and modulus of rigidity. Str(•sses on 
oblique planes. Strength of simple connections such as cottered or scrc~cd joints. Resi lience due to direct stress. Suddenly app11cc1 loads. 

Co111po1111d Bars.- Effccts of direct loading and of temperature changes. 

Bea111s.-S.F. and B.M. diagrams for cantilevers and simply supported beam,. Stre~~cs in beams of simple section. Use ol simple 
dcnection formul.:e. 

Torsion.- Torsion equations for solid and hollow round shafts. Torsion of shaft fitted wnh liner. Horse-power transm:tted. Close 
coiled helical spring. 

S/ruls.- Ecccntric loauing of short columns. Use of strut formulae. 

Thin Shel/s.- Stresscs in thin shells. Design or riveted joints. Use of hoiler shel l do:sign formulae. 

Hydrnslalics.-Flotation in two liquids of different specific gravities. Total force and centre of pressure on immersed surl".tleS such 
as tanks and bulkheads. 

Hnlraulics.-Bernouilii's equation applied to simple flow problems. Venturi meter. How through orifices under constant head. 
Force exerted by a JCt on a Oat surface perpendicula r to the iet. Blade angle diagram~ for a centrifugal pump. 

SfCOND ENG INEER-OFFICER-HEAT AND HEAT U,GINES. 

(One paper of three hours. Six questions only out of nine to be attempted.) 

£ le111e111s.-Tcmpcrature a nd thermomet ric scale~. Comcrsion from Centigrade to Fahrenheit and vice versa. Li near a nd 
volumetric e'<pansion due to temperature changes. Coefficients and the relationship between them. 

Ht'al and Heat Transfe,·.-Heat units: B.Th.U., C.1-1.U., gram-caloric. Specific heat. Mechanical equivalent of heat. llcat 
equivalent of horse-po\\'cr. Heat transfer by conduction, convection and radiation. Laws or conduction and radiation and simple 
applications with gi,en formulae. 

Mixlures.- 1 leat and temperature problems involving not more than three substances. Water equivalent. 

Gases.- Bo: le'~ and Charles' laws for perfect gases. Absolute tempcrawre. Characteristic equation. Constant R an,I it~ use in 
simple problems. Isothermal and adiabatic expansion and compression. Relation between P, V und T when PV0 

- constant. Specific 
heats Cp and Cv and the relationship between them. 

f.C. Engines and Air Co111prt'SS(l/'.I.-Elcmcntary principle, and C)clcs of operation. Caku1ation of work done from given formulae. 
Cam diagrams for J.C. engines, angles of cam peak centre lines relathe 10 crank. 

Proper1ies of S1ea111.-Change of state. Sensible heat. Latent heat. Wei, dry-saturated and superheated steam and the q1iantities 
of heat involved. Use of abridged steam tables. Specific volume of steam under various conditions. Throttling. Separating and throttling 
calorimeters. Boiler c!Iiciency. tquivalcnt evaporation. Use of steam tables in simple problems. referring to condensers. l::.ffect of air 
leakage. 

Reciprocating Steam £11gi11e. Hypotheucal and actual indicator diagrams. Diagram f:.inor. Mean effective pressure and work 
done (assuming PY = C). Indicated and brake horse-power. Advantages of using steam c>.pansively and of compounding. Mean 
referred pressure. Steam consumption per hour and per horse-power-hour. Thermal, mechanical and overall c!Ticiencies of si111plc and 
compounded engines. Heat balance for engine and boiler trials. 

Simple slic!l: and piston va lves with outside or inside steam admission. Use of valve diagrams to determine angle of ad-.111,e, lap, 
lead and port opening for a gi, en valve travel. 

Srea111 T11rbi11e.- Elemcntary principles. Simple velocity diagrams. Thermal, mechanical and overall eniciency. 

Combu,1io11.-Solid and liquid fuels. Higher and lower calorific values. Chemical equations for complete combustion. Theoretical 
minimum air required. Excess air. 

Refrigerario11.- Vapour-compression cycle. Refrigerating effect. Capacity of a machine expressed as "Tons of ice per '.!4 hours 
from and at 32 F.". 

Boilers cmd El•aporator,.- Changc of density due to contaminated feed . 

CHIEF ENG INl:ER-OFFICER-HEAT AND H EAT ENG INES. 

(One paper of three hours. Six questions only oul of nine to be attempted.) 

£/e111e111s.- Expansion of solids and liquid~ including coefficient of apparent cubical expansion. First law of thermodyna mi<.;s and its 
application to steady flow conditions. Formulae for work done associated with the formula pyn_ C. 

Heat Ti-an.efer.-Conduction (excluding log mean temrcrature difference). Radiation. 

Properlies of S1ea111.-Sensible heat; latent heat; enthalpy; internal energy ; volume. Use of steam tables and entropy. Throttling 
and separat ing calorimeter. 

Mixrures.-1 leat and temperature problems involving two or more substances. 

Gases.- Boylc's law. Charles· law. Characteristic equation. Relations between P, V and T when PV 0 

11 from graph connecting P and V. 

Proof of the formula C' ~ Cv 
R 

C. Determinati.on of 

Cakulations for e,pansions and compressions on air compressors, internal combustion 

engmcs, air pumps and air storage. Simpk: applications or Oalton·s law or partial pressures. 
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Gas Cycles.-Use of entropy charts. Constant volume cycle. Diesel cycle. Open and closed cycles for gas turbines. Tndicated 
and brake thermal efficiencies. Mechanical efficiency. Overall efficiency. Morse test. 

Expansion o.f Steam.-Throttling. Hypothetical PV diagrams. Work done. m.e.p., diagram factor, including effect of clearance. 
Compounding. Mean referred pressure. Total power. Combined diagrams. Reuleaux valve diagrn m. 

Steam Cycle.-Use of entropy charts. Basic Rankine cycle. Heat drop in reciprocating engines and in turbines. Effect on thermal 
efficiency of such modifications as superhcating, exhaust turbine and regenerative recJ heating. Equivalent evaporation. Efficiencies. 

Density and Sc-ale.-Basic calculations on the effect of condenser leakage and impure feed on the density and scale in boilers. Basic 
calculations on evaporator performance. 

T11rbi11e.- Basic cycle and its modifications. Flow through nozzles (excluding proof of critica l pressure ratio). Blade diagrams for 
impulse and rcaclion turbines. Force on blades. Work done on blades. Use of total heat charts to determi ne steam cond ition at various 
stages. 

Co111br1stio11.-Combustion equations. Calcul::ition or theoretical ai r required. Determination of calorific value . Avogadro's 
hypothesis. Basic an::ilysis of exhaust gases. Relation between volumetric and weight ::i nalysis of a gas mixture. CO content of exhaust 
gases. 

Refrigera1ion.- Rcversed Carnot cycle. Vapour compression cycle. Use of vapour tables. Coefficient of performance. 

SECOND ENG INEER-OFFICER- ORA WI NG. 

(One paper of s ix hours. A choice of two drawings will be given.) 

The Drawing Paper will consist of a tc5t of the abili ty to apply the principles of projection, and candidates will be asked to draw a 
plan elevation or section or a combination of these views of a piece of marine machinery from information supplied. All the requ ired 
info;ma tion for the completion or the drawing will be given in the question paper. 

PRACTICAL KNOWLEDGE SUBJcCfS. 

PART B. 

N.8.-Thc notes under ·• Pundamental Knowledge Sub;ccts •·, Pa rt A, apply equall y to Pa rt B. 

SECOND ENG I NEER-OFFtCER-ELECTROTECHNOLOG Y. 

(One paper of three hours. Six questions only out o f nine to be attempted.) 

General.-[fTccts of electric currcnt--chemical. magnetic. thcrmnl and production of light. Prod uction of e.m.f. by chemical, 
m::ignetic. thermal a nd light means. 

The Electric Circuit.-Units-::impere, ohm and volt. Ohm's law. Series and para llel circuits of source.~ of e.m.f. and of rcsi<t,rnces. 
Current distribution in simple circu its. Difference between e.m.f. and p.d. Power and enc1gy. Relationships between heating, mechanica l 
and electrical units. Joule's equivalent. Conductor resistance, effect of length, area, material and temperature. Specific 1esi5tance. 
Temperatu re coefficient of ~esistancc. Typc5 of insulation. Wheatstone network bridge, slide wire bridge. Applications to steering gears. 
resistance pyrometers. strain gauges. etc. 

Electrolytic Action.-Thcory of electrolytic dissociation applied to common solutions, etc .. acidul::itcd water, copper sulphate and 
salt water. Uses of electrolysis. Faraday"s laws. Electro-chemica l equivalent. 

Ce/lv.-Primary (wet or dry Leclan~~e) ~nd secondary (acid or alkali ne) types. Construction and principles. Mainten::incc, 
charging. Watt-hour and ampere-hour cffic1cnc1cs. 

Nlagnetism and Electromag11e1imr.-Simple magnetic theory. Magnetic field. Lines of force. Field st rength. Field intensity. 
Magnetic fields due to current in st raight conductors, loops, coi ls and solenoids. Relathe di rections of curren t and field. EfTect of iron. 
Flux density. Total nux. Permeability. Typical B/ H and ,,/B curves. 

Electro-magnetic /11d11r1io11.-Farnday's and Lenz·s laws. Magnitude and d:rection of induced e.m.f. Force produced on a current
carrying conductor. 

Altemating Currem Tlreory.-The sinusoicial wave, frequency, maximum, r.m.s. anJ average val ues. Vector representation of a.c. 
quantities. Ph::ise ?ifference. The a.c: circ_uit._ The ind':'ctor._ Inductance a_nd its effect on the circ';lit. The capac_itor. Capacitance and its 
effect on the circuit. The general series c1rcu1t. Rela11on;,h1p between resistance, reactance and impedance. Simple treatment of power 
factor. 

/nstru111e11ts.-Principlcs and function of switchboard indicating instruments. Moving-coil. moving-iron and dynamometer types. 
Uses or shunts and series resistances to increase the range. The current transfo1mer and potential transformer for instrument \\Ork (descrip
tion and simple explanation). 

Testing Methods 011d Measuremellls.-Rcsistance measured by ammeter-voltmeter, by bridge and by instrnmcnt. Simple ohmmeter 
and insulation testing. General insulation, continuity and millivolt-drop testing. Fault trncing. Temperature mea~urement by resistance. 

Circuirs.-Single-wirc, 2-wirc, 3-wire and ring main systems for d.c. Use of fu,;cs and circuit-breakers. Use of earth lamps. Simple 
reference to the baltrncer. Simple explanation of the alternator as a generating unit. Parallel running ::incl synchronising procedure. 

Electrical Mac/ri11es.-Constructional details of the d.c. generator and motor. Action of commutator. Simple approach to lap ::ind 
wave windings. Methods of supplying the field-separate excitation, shunt, series mid compound windings. 

D .C. Ge11era1ors.-Constructional details. Protection. E.m.f. and load voltage equation. Brief treatment of theory of self
excitation. Load characteristics. Methods of voltage control. Parallel operation procedure. 

D.C . .Motors.-Constructional details. Need for starters. Types of starter. Speed a nd torque equations. Load characteristics. 
Spce<l control. 

Electric fg11i1io11 for J.C. t..i1gi11es.-Coil and magneto systems. Starting arrangements. Maintenance rcqui.rcmcots. 

15 
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CHIEF ENGINEER-OFFICER- ELECTROTEC!-INOLOGY. 
(One paper or three hours. Six questions only out of nine to be attempted.) 

Unir.r.-C.G.S. system. M.K .S. system. 

The /\IOfllll!lic Circuit.-B-H and B- A T /cm curves. Their efTcct on !he design o f s imple magnetic circuits involving an air gap. 
H ysteresis. Electromagnetism. Mutual induction. 

The E!eclric Circ11i1.- K irehoO .. s laws. Parallel 
Distributio n problems. Voll-drop. Singly and 
Dist ribution ~)'~terns. D .c. 2-wi re and 3-wire. 

operation of ballcrics \\ th LmeQuat e.m.f.~. and ddTcri ng internal resista nces. 
doubly fed distributors. R mg mains. 
A.c. single-phase and three-phase 3-wire and 4-win.:. Comparison or copp..:r 

requ'rcd. 
l:la!ancer in 3-wire d.c. system. 

/\fmor Star/en. Automatic t) res-reference 10 t:mc and current control. The drum con troller for series motors. 

Applirniinns, e,c.-Parallel operation or shunt and compound generators. fqualising bnr. Load ~h,ring treated qualitatively. 
Apphcati0n~ to Wa rd Leo na rd system. Steering ccar. Suitability of d.c. motors for the various types of work. 

Faults and mamtcnance of mach ines. O vcrhcating due to rnechamca l and ei<'ctric:tl defects. Sparking at bru~hcs. Loss of rcsrdu.1I 
magnetism, etc. Testi ng machines-use o f the mcggcr. 

Srmplc calculations on starters. 

Gc11era/.-Production or an alternating \\aveform. The sine law. Frcqucnc): cycle: amplitude, instant 111eous :ind ma,inmm values. 
R elation between frcquency, number of poles and speed of a machine. R.1\1.S. and average values. Form factor. 

Representation of an alternating quantit} bv means of ,ectors to gi,e rnst.tmancous a nd R.i\.l.S. ~alues. 

The Series Cirrnil. Rc,;istance, inductance ,tnd impedance. Current :rnd voltage relationships. Use ol , cctors. Po\\er, apparent 
power (\IA) reacti,e volt-ampere and power factor. The impedance triangle. Rea1.:mc and active comf)Oncnts of current. 

The Parallel C,rc1111.-Treatmc111 by vectoN only of fairly simple circuits. Ciqx1crtance and the application of capacitors to power 
factor improvement The dcsirabilit) of high po\\cr factors. 

Three-phase .S)·.1·1e111.f.-Star and delta (mesh) connections for supplies a nd loads. Phase and line relationships. r ower. Thre-:-pha-;c 
4-wire distributor. The application to the rotating magnetic field. 

Alrematm·s.- C'onstruction. E.m.r. equation. Synchronising and reference to load sharing . 

lm/11r1io11 /\1/>/,>n.-Construc!ion. Slip. Reference to rotor e.m.f. and frequency. T)pic,il tt,rquc-spccd curves. Wound, slip ring 
and cage •>r>CS· D,:-~ription of double wound t)'pc. St.irt ing methods. 

Sy11d1ro11011s /\Joton.- Construction. Starting methods. Reference lo use for power factor correct o n. 

Comparison.-General comparison of singk- and threc-pha5e systems bringi ng out the saving in cost of a three-phase wstem. 

I'rop11/:iio11.- T~ t-..:.s using d .c. a nd a.c. m,1chrncs. Turbo-electric drives; sta , ting methods; speed changi ng. Advantages and 
disad,.111,ages or elcc1r1cal propulsion. 

.Si11,:le-pltase Mo1ors.- Dc:.cr: p1 ion of general common types. Start ing. 

Tram(ormcrs.-Elementary principles and general deo;cription. 

/11.1·1rnme111s.-S1mple treatment (4ualitative) of dynamomclcr, wallmctcr, frequency meter, po\\cr factor meter, rotary synchroscope. 

SI COND CNG INCER-OrFICER- LLEMENTARY NAVA L ARClllTECTURE. 
(One paper of three hours Si"< qLJc5l ions only out of nine to be allemptcd.) 

Ge•1eral.-O i~r•acement. Wetted surface. Block, mid-section, prismatic and \\ater-plane area coefficient. Tons per inch immersion. 
Applrc:it1on of Simpson's hrst rule to areas and ,olumcs. 

/Jr ,111ght and B11oya11cy.- Allcration of mean draught Jue to change in dem,it) or \\ater. Buoyanc) and rescr\'c buoy::wcy. 1::11-.:ct 
of bilgrng u1111dship compartments. 

Tra11.nase Stabilin.-Shift of centre 01 gra\lt) due Lo addition or removal or ballast, fuel, or cargo. Stability at small angles of 
heel (gl\cn the second moment l'f an;a of the waterplanc or "ormulae). The rnclining experiment. 

f/e,i.11a11re and Propulsion.-(\lmparison of skin frictional rcsistanCl' of hull ,,ith model a t different speeds. Rr - f.s.v n. Admiralty 
and fuel l'Ocnicicm,. Relauon bcrnccn speed or ,·cs~el and fuel con,umption with constant displacement and assuming that resistance 
varies ;i, (Sf'<.-Cd)0 • Elementary treatment of prop.::llcr. Pitch, apparent slip, rea l slip, wake, lhru~t and power. 

S1r11rrio11a! S1re11g1h.-Simplc problems on strength of strul:tural member, to resist liquid pressure. Loading due to head of liquid. 

Sl11r ('0111·1me1io11.- Common lcrm\ u~cd in the measurement or ~tecl ships, e.g. length bct\\ccn perpendiculars, breadth overall , 
moulded dept h, drnughl and frccbcurd. Ddinitions or shipbuilding terms in general use. Descript1ons and s1..etchcs of structural members 
in or,1111:rry types of steel ships. M 1chrncry ,cal ing arrangemc11l',. Watertight doors. !latches. Rudders. Propellers. Stem tubes. 
Watert11•,ht bulkhe:ab. Double bouoms. AnchC>I" ~nd cables. Prcca1111ons necessary before entering empty oil fuel or ballast tanks. 

1 hi' pr~·~rvaiio n in good conditicn c,f th1.: ship·s structure, in parti~u•ar the bilges, bunkers. tanks under boilers and watertight d.1ors. 
\ ,:11tilat1on arrangements (natural and 1111."Chamcal) for pump rooms in tankers and for holds, coal bunkers and oil fuel tanks. 
Stc,,age ol co.ii. Spontaneou, comhustron Danger of explosion 1mm gas gi,en off by coal. 
f.l rc Jek-ctior, ,ind e:.tinction arrnngcrncr.ls ror passcr.gcr ar,d car\lO spaces. Fire precaut ions in port and dry dock. 
l0 <lr<' and ,i:·1 p.:ak tanks, douhk bollom a?1d dt!ep tank filling and pumping arrangements. Compartmental drainage. Levelling 

arran.;~~1.:nts for d.1 ,n 1:;eJ side com,urtm.:ntq, 
l)ry d0Lkin1; ar.J maintcnar LC ol underwater fittings. 

CHI EF T NG INI l ·R-OFFICER-Fl CMfNTARY NAVAL ARCII ITfCTURE. 
(One pancr o l thrcz hours. Si" question;, only out of nine to be allcrnpted.) 

G-•11m1I.-Form coefficients. Wetted surface formulae. S.mpson's first rule applied to areas, moment of areas, second moments 
of areas. volumes, moments or vo1um.:~. c:entro1d, ard centres of prc.•,,urc. 

f, ",,,,·rw s,,,1>1/i,v.-Centre nr grrt\'ity. Crntre of bouyancy. l\lctaccntre. Moment or statical stahility. GZ curves. Cross 
CUf\c, >f ,t.Jhilrty. ll}dmstatic cur,es common!, s11p:,lied to ship. l!tfcct ol' free liquid surface and subdivision of tanks. D ang~rs due to 
water .tl·cumulation during fire-fighting. J llect ol suspended wi:ights. P ractica l requirements to ensure s1a bility at sea. Management 
of wate: a:id rue! t:rnks. Fi lling and emptying t .1nl.s a t sea. 

I ,.,,:,111tli11t1I S1111,ili1y.-LonJi111din:rl BM and GM anJ st,11,..:al st.tbility. Centre of fiot,1tion anJ ,ts ca!culation. Mom~nt to 
chang" 11 im by one ,nch. 
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Draught, Trim and f/ee/.-Changes due to adding or removing fuel ballast or cargo. Changes due to alteration in density o f sea 
water. Changes due to bilging or compartments, using the lost buo)imcy and added weight methods. Forces on rudder and stress in 
rudder stock. Heel when turning, including effect of centrifugal force and of rudder. 

Resivrancl' and Prop11/sio11.-Derivat ion of Admiralty and fuel coefncients. Consideration of total resista nce as the sum of frict ional 
and residuary rcsistar.ce. The law of corresponding speeds. Froudc's law of comparison. Simple problems on the prediction of full scale 
resistnnce from model experiments. Simple problems invoh ing the use of E.H.P .. D.H.P. , and Q.P.C. Simple problems on propellers. 
Pitch r:itio. Wake factor. T rue slip. Apparent slip. Thrust and power. Cavi tation. 

Ship Co11s1rucrio11.- Forccs on ship urder various cond it ions, incluuing the effect of panting a nd pounding. Construct on of a ll 
parts of steel ships. Structural fire protection a rrangements. Fire detection and extinction arrangGments. Fire precautions in port and 
in d ry dock. Storage and ventilation of coal. Danger of explosion of gas given off by coal. Bilge and ballast arrangements. Levelling 
a rrangements fo r damaged side compartments. Dry docking. Ventilation of holds and o il fl:cl tanks. 

Ship Meas11re111e111 and Classificario11.-Mcaning of "classe<l " and " unclassed ·· ,hips. Three island a nd shelter deck vessels. 
Common terms used in measurement of modern steel ships. Common terms used in Lonnage mcasur<Jment, e.g. gross t onnage, nett tonnage, 
propelling power al10,,a nce. to nnage hatch. 

SECOND AND C H IEF ENGINEER-OFFICERS- ENG INEERING KNOWLEDGE. 

Candidates for a comhined Stearn and Motor Certificate must be prepared to be examined in all theitemsfo) to(w) but those fora 
Steam Certi ficate or the Steam Endorsement of a Moto r Certificate will not be examirlt'd in items (q) IQ lw) a 11d those for a Motor Certificate 
or t he Motor Endorsement of a S t<Jam Certificate will not be examined 111 items (j) to (p). In addition candidates for a Chief Engit1eer
Officer's Certificate o r an endorsement of a Chief Engineer-Officer 's Certificate. who will be expc..;ted to display a fuller knowledge of the 
difTe rcnt items in the Syllabu~ than candida1cs for a Second Engineer-Officer's Certificate or an endorsement of a Second Engineer-Officer's 
Cert ificate, must be prepare<.! to be ex;i mined in items (x) to (y). 

No-rts. 

I. T he Engi nl.-ering Knowledge to be shown by candidate<; is that wh ich is required for the use. operation and maintenance of the 
machinery. equipment and shi p structure usually in the charge of the Engineer-00icer. A knowlcdgt: ,,r the methods of manufac ture or the 
variou5 components is also required. 

:!. Candidates for certificates and endorsements arc required to take a written exa111ination followed by an oral examination. 

3. Tbe written examination for a Steam or Moto r Certificate consi~ts or two papers of three hours each-six questions only to be 
attempted out of nine in each paper. 

4. The wrinen examination for a combined Steam and Motor Cert ificate consists of three papers of three hours each-six questions 
on ly 10 be attempted out of nine in each paper. 

5. The writ ten examination for a Steam o r Motor Endorsement consists o f one paper of three hours-six questions only to be 
a ttempted out of nine in the paper. 

6. Where q uestions relating to ma in e lectric propelling p!ant are ll5ked in th.: examination for a Chief Engineer-Officer's Certifica te 
or an endorsement or a Chief Enginccr-Officer·s Cert ificate, the nine questions sci will be increased b) the number o f questions set o n main 
electrk propelling plant. 

7. Candidates may be required 10 illustrate their ans\\ers by means o f freehand sketches, 

(a) The general effects of the vario us treatments on the physical properties of materials commonly used in the construction of marine 
engines and boilers, and the mechanical tests to wh ich these materials are normally ~ubjccted . 

(b) Hea t and combustion. T he properties o f steam, fuel, lubricants and other liquids. gases a nd vapours used in machinery on board 
. bip. 

(c) T he u5e, constructional details and p1inciplcs invoh cd in the action of 1hr pre5sun.: gauge. voltmete r, ammeter. thermometer, 
pyrometer, barometer, sal inometcr, hydrometer and other meters commonly used by engince1s on board shi p. 

(d) T he causes, effects and usual remedies for innu•t,llion and corrosion. Feed water nnd blow densities. and scale formation. 
(e) ( 1) Con~truc1 i0nal details and worki ng principles of marine engines; methods of determining their B.1-l.P. The prir.ciple o f 

working :rnd methods of calibration of dynnmometcrs nnd torsion meters. 
(2) T he methods of dealing with wear and tear of machi nery and boilers. The a lignment of machinery parts. The correction of 

defects due to naws in material or accident. Ternporar; or permanent repairs in the event of derangement or total break down. 

(/) Constructional dc1:1ils and principles of action of centrifugal, bud.ct and force pumps. The general requirements concerning 
feed. fuel, bilge anJ ballast pumping sysrcms. 

(g) The constructional arrangement, d,~tails and working of steering-engines and gears, refrigerating machinery. hydraul ic machinery, 
and such steam and internal combustio n engines as are used for cmi;rgency and auxiliary mach inery on board ship. 

(/,) Application of the indicator. Calculation of mean pressure a nd horsepower. Fluctuation of pressure in the cylinder as shown 
by indicator diagrams. 

(i) (l) Procautions against fire or explosions due to oil or gas. Flash point. Explosive properties of gas or vapour given off by fuel 
or lubricating oils when mixed with a qrnmtity of air. The dunger of leakage from oil tanks, pipes, gas producers and vaporisers, 
particularl) in bilges and other unvent ilated spaces. The action of wire gauze di.;phragms and the places in which such devices 
,hould be fitted. 

(2) Spontaneous combustion of coal. Explosive properties of gas given off by coal. Ventilat ion and storage of coal. 
(3) Fire detection. Methods of dealing with fire. Action and maintenance of mechanica l and chemical fire extinguishers and 

other fire-fighting npplidnces, respirators and safety lamps. 
(J) The methods of constructi ng marine steam engines and boilers. the processes to which the several parts arc submitted, or which 

are incidental to their manufactur<>, and the methods employed in fitting the machinery on board ship. 
(kl The various types of propelling and auxiliary steam engines now in use, the functions of each important part and the attention 

required by the different parts of the machinery on board ship. 
(/) The method~ of testing and altering the setting of the steam admission and e.xhaust valves, and the effect produced in the working 

of the engine by definite alterations in the settings of the valves. 

(m) The constructional details and working of evaporators, foed water heaters and feed water filters. 

(11) Marine boilers of various modern designs; the manner of staying them, and also the prevention of movement of boilers when 
vessels arc pitching or rolling. The determination by calculation o f suitable working pressures for boilers of given dimensions. 

(o) The use and management of boiler fittings and mountings, with special reference to water gauges and safety valves. Precautions 
necessary when raising steam and operating stop valves, with particular reference to the danger arising from water hammer action. 

(p) Constructional details, operation and maintenance of installations generally employed for assisting draught, superbeating steam 
and burning coal or oil fuel. 

(q) The principles underlying the wor~ing of internal combustion engines. The diITcrence between various types of engines. 
Constructional d etails of internal combustion engines in general use. 

(r) The nature and properties of the fuel and lubricating oils generally used in internal combustion engines . The supply of air and 
fuels to cylinders of engines of different types. The constructional details of apparatus for carburetting or atomising the fuel. The means 
of cooli ng the cylinders and pistons. Constructional details and working of air compressors. 

(s) The methods of constructing marine internal combustion engines. The processes to which the several parts are submitted or 
which arc inc idental to their manufac ture, nnd the methods employed in fitting the machinery on board ship. 

(t) Starting an<l reversing arrangements and the various operations conn::ctcd therewith. 

19 



OFFICIAL GAZETTE EXTRAORDIN ARY, 27 MAY 19€.0 

53 

(11) The attentio n required for the opera l ion and ma intenance of t he various parts of machinery. The use and management of valves 
p ipes, connections and safety devices employed. ' 

(v) Enumeration and description of defects a risi ng from working of machinery. The remedy for such defects. 
(w) Constructiona l deta ils and management of auxiliary stc;1m boilers, their fittings and mountings, with special reference to water

gauges and safety valves. Construc tional details and management of auxiliary machinery. 

CANDIDAT E FOR A C IIII:F ENG INECR-OFFICCR 'S Cl RTIFICATE AND AN ENDORSEMENT OF SUCH A CERTIFICATE. 

{x) T he admini~trative duties of a Chief Engineer-Officer: organisation of his srn1r for emergency c!utic5 and the use ol safely 
equipment; organisation of repairs and surveys. Reports to owners. The maintcnanCX' and working condition of machinery a nd appliances 
placed in the charge of a Senior Engineer-Officer. The allcntion required to rre\cnt breakdowns and defects. The usual repairs and renewals 
required; supcrfision and inspection of machinery and boilers on hoard ship. Prep:tration of boilers and machi nt:ry for survey. 

(1·) The recognition of irrcr.ularity in the running of engines from imlicatnr diagrams. The rectification of these irregularities. 
Ill ustration by means of sketches of the change produced in the diagram due to an altcralion in lhe ~citing or working or the valves or any 
o ther factors. 

ORA L L.XAMINATION. 

The oral examination will be largely based UIX>ll the Practica l Knowledge subjcc1s of the examination and will include questions on 
the m:10agement of engines and boilers at sea, the duties of the supen ising engineer, the work to be done to engines, boilers and au1'iliary 
machinery in port and lhc periodical examination of the working rmrh. 

Candidate~ should also be well acquainted with machinery and boiler casualties which may occm al sea and be able lo slate how these 
ma) be prevented and remedied. 

ANNEX. D. 

RC.\ DING Til l WATER-GAUGE. 

lotwithstanding thal the re:iding of the water-gauge is made a special fea ture in the c-.amination of Fnginccr-Officcrs. many boiler 
casualties result from the Engineer-Officer of the watch either not understanding the construction of the watcr-gaugc fittings or 1101 sa1isfying 
h imself by actual !rial that the cocks, pipes, etc., arc clear. 

Unles.s a candidate under examination is able to prove that he understands how to verify the indications nf the w,tter-g,iuge, he will 
n ot be rassed in practical knowledge. railure in practical knowledge involves a candidate 1wing to sea for further cxpciicm:c bcf,>n,: 
re-e-.;amination . 

The sketches. Figures I, 2, 3, 4 and 5, Plate I, represent the usual methods of allaching watcr-g:wgc nwuntinr.s to mun re h,11cff. the 
smoke hoxes being omitted, for convenience, from r igures 3, 4 and 5. T he impo1 lant features in each gauge and t he method of v..:1 il')tng 
its indications are deal t with separately in the following notes. 

R rrrnRINO 10 FIOUIH, I ONI Y. 

In this case the water-gauge cocks are atLached direct 10 the boiler, and the accuracy of the gauge when the boiler is under stca n can 
be tested as folloy,.s :-

Tirst. - L et B remain open, then close co.::k D and open cock r , and if steam issue~ 11 proves !hat cock D nnd the pass::!1'.: 
1hrough the lop fitting and gauge glass arc clear. If no steam or water issues, either cock B or the pa~sage throu~h 1hc 1np fittin:,: and 
gauge glass is choked aad the gauge cannot act properly unt il the obstruction is removed. 

Sermul.-Closc cock Band orcn D and E, and if water issues, cock D is clear. If no water or s1cam issue,, either cock I) 
or the passage from the boiler through the lower fill ing is choked :ind must be cleared before the gauge c.1n act properly. 

Rt FLRRING TO r1GUR.[ 2 01' LY. 

In this case the gauge cocks arc attached to a bent pipe or comparatively large diameter (at least 3 im:hc, in the bore), 1he up1x:r end 
of which commun.c.1tes with the steam space, and the lower end with the water space of the boiler. Owini• tn the borc of the pipe hcing 
large it 1s not like!> to become choked or sto pped under the ordinary conditions or working, The \\ater-gJugc is. therefore. in practically 
the same condition n~ i r it were atlnchcd direct to t he boi ler, as in Figure l. T his gauge, when at work, is tested in precise!) the s;101c manncr 
as the one shown in Figure I. 

Screw plugs arc inserted at P.P. and Q.Q., by the removal of which the apertures in the pipe can be cleared, if necessary, by the 
insertion of a wire or rod when steam is down. 

R[FCRRING TO FtOL•RE 3 0!'-LY. 

In this gauge there is an open communication from A to C 1hrough the column Y, and in order to" blow thrnugh the l!lan .. ii is onlv 
necc:,s 1ry to ,hut cocks D and J3 al•crnatcly, keeping F open. But to·· blo\, through the 11·arer-ga11ge ••• inducting the pip..!S 11 anJ I, it 1s 
necc .s:1ry. after blowing through the glass ,ts described above lo shut A and C alternately, at the same time keeping B, D and;:: open for such 
ti me as will ensure the complelc discharge or the contents of the gauge and its connections. When l:l, D and C arc clear and A choked, 
t he s1 ~am lodging in the glass and in the pipe I leading from column Y to A becomes condensed and the water 11owing through C lo ukc its 
place nsl!'i in column Y a nd in the gl.iss to :.i level above that of the water in the boiler. In other words, th,! gauge sh0ws a false lcvt:I. 
If no,v r be opened :ind waler is blown out, then on E being ag:1in closed the water in the gauge\\ ill rise higher than before and be st ill 
rurth -r misleading. On the other hand, when B, l) and A nre dear and C choked. the water, if any, in the glas, is trapped and no longer 
r ises and falls with th"' water in lhc boiler or with the motion of the vessel; it, however. slowly rises in the glass owing to the condensation 
o f th.: ,1cam in the 11pner p:trl of the !,?nuge until such time as E is opcn.:J, when the whole of the water in the glass is blown out; and on E 
being closed, the gl;1ss docs not 5how nny wat..:r, notwithstanding that the water in the boiler may be at the proper level. When the test 
cock, T.T.T. arc auachcd to column Y, as shown in Figure 3, they cc:ise to I><! rcli:ible when e i1her cock A or C or the pipe in connection 
t herewith is choked, or nc:trly choked: hence it is desirable that such test cocks should be fitted direct to the boiler and not to the column 
as shown. 

R tHRRING TO FlGt..RC 4 ONLY. 

Sometimes lhc water-gauge fillings arc arran~cd as shown in Fi;.urcs 4 and 5, with no pass:igc up the column, the central portion (N) 
of t he column being ~11n1)ly a pillar or connecling piece of any conv-!nicnt sa:~lion b::tween the upp~r and lower portions to which the cocks 
B an,t D are a11ached. 

By !his arrangement double c<>mmunicaliuns are obviated and there is no ne::d for wh:it is known as·' double shut off" in testing the 
accurai:y of the gauge. When, however, t he gaug.!s are constructc,i in this manner. the cocks Band Dare unreliable as test cocks in the event 
of there hcing no gla~s in the gauge. T his foa1ure ~houltl be carefully noted. Moreover, wh~n in working condition, the reduction of 
p ressure in the glass which arises when Eis opened causes the w.11er in pip-! H to rise abo\'e its normal level. This objectionable feature 
should also be noted. 

R tFrRRJ-:G TO rcGURC 5 ONLY, 

Sometime,; there is a bend, L . in lhesteam pipe I leading from cock. A to cock B. This has o:,;.-isi;mally e5capd observation when new 
boilers Ii.I\.: be..:n lilted on board ship. In most c,is~s this bend arises from the pipe being led in an ab,c>rm1l direction to escape othu pipes, 
beam, or fillings nc,.tr the smokcbox. With such a bend the conJ~nsed ~team collects in the pip~ and falls to the bottom of the bend, and in 
t ime it completely fills the pipe from J to K . The steam from K down to the level of Lhe water in the gt.iss is thereby trapped and, a: 
comkn, 1tion procecd5, leads to a reduction of pressure in the pipe b!low thal of lhe boiler and an e::iuivalent rise of the water in the bend 
a od also in the gauge glass. When the vessel is qmesccn t the water in the gauge glass incre.ises in height unti l cock E is opened or until 
the p, ~~sure in I he boiler is so much 111 c,cess of l h:tt Ill the lower p.tn of pipe I a~ to cause the water in the b~nJ to be blown into the gaug~ 
glas,. In either ca~c instantaneous change of w.u.:r h:vcl in the glJ,s en~uc:,. 

In the ordinary course of working, the phenomenon dcscrib;:J above is more or less modificJ by the presence of air in the upp~r part 
of the gauge and by the rise and fall or the water in the boiler aml gauge glass arising from the rolling or pitching motions of the vessel. 
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OTHER SPECIAL POINTS TO B'E NOT ED. 

When cocks A and Care omitted, as in Figure 2, th is is owing to the bore of the ~tand pipe being sufficiently large to enable it to be 
regarded as part of the boiler. Such pires require , however, to be examined and cleared at intcrva:s by passing a rod through the holes 
provided for the purpose at P.P. and Q.Q. 

Cocks at A and Care not necessary fo r the testing of gauges arranged as shown ;n F igures 4 and S. Candidates, however, should 
be fully aware of the impossibility of testing the reliability of the indications of \\ater-gauiies arranged as in Figrnc 3 when the caks A a nd C 
are absent , and of the effect which the choking of cock A or C, or pipe H or I, has on the indications of the 1est mcks T.T.T. when attached 
to column Y. 

Many ships afloat are fitted with water-guages as shown in Figures 3 and 4, and it is therefore snccia'ly •mnortant that eng•neer 
candidates should thorough ly understand their construction, the principle oo which they act. and the step~ which must be taken to keep them 
in an cmcient condi tion. 

When fitting a gauge glass into its place, it is specially important that it should not be placed so high as 10 prevent a cl.:aring rod being 
inserted at G, Fi~ures I, 2, 3, 4 and 5. This defect, especia lly if it occurs in a watt:r-guagc a ttached to a boiler ~ubject to priming permits 
a rapid accumul,1rion of scum around the lop of the glass and results in the choking of the orifa.e leading from cock B to the gauge glass io 
each of the figures. 

When a gauge glass is too short, or is placed ei ther too h:gh or too low in the fitt ings, it is also liable to become choked by the 
packing material being forced over ils ends by the glands whilst being screwed up. 

The use of unsuitable or insecure internal pipes i n connection e ither with the ordinary glass gauge cocks of the description shown in 
Figure I, or with test cocks which a re jointed to the boi ler itsel f, shou ld a lso be carcfu11y guarded against. 

Boiler casualties have resulted from the cocks Band D havi ng t he parts wrongly placed a~ shown in Figure 6, Plate II. In one case 
of that kind. which forn1s the subject of Report No. 208 under the Boi ler Explosions Acts of t he Uni ted Kingdom. the engi neer in testing the 
water-gauge omitted to sec that the passages in the cocks 13 and D were clear when the handles ll'ere in rheir pro{'er working posi11011. This 
defect could easily have been discovered if proper attention had been paid to the condition of t he cocks. A defect of this nature may be due 
to faulty construction originally, or to the bandle of the cock having been overtra ined, and the neck twisted. Whether the passages in the 
p lugs are fair and clear can, however, be verified in a few minutes. As an illustration, the water cock D. Figure 6, Plate 11 , can be verified 
by blowing through E with B shut and then moving the handle of D to one side unti l it is just closed, and then to the other side until it is 
again just closed; the pro per working position of the handle is about equally distant from each of the above positions. The other cocks 
can be verified in the same manner. 

Another serious casualty occurred t hrough the handle of the cock A, Figure 3, having been twisted from its originai posi tion relatively 
to the orifice of the cock , resulting in the cock being shut when apparently open. 

When a water-gauge, that is clear in all its parts. has been throughly blown through, the water in the g!as5 rises above the level at 
which it formerly stood, immediately the drain cock E is closed, but if left undistrubed for a time it grndually falls to its former position. 
The amount of rise which occurs on these occasions depends chiefly Oll the temperature of the contents of the boi'er and on the length of the 
pipes by which column Y is connected top and bottom to the boiler, but in cases where the gauge is of the description ill ustrated in Figurc5 
3, 4 a nd 5, it amounts in high pressure boilers to about 4 inches, while the time occupied by the water in returning to its former level ranges 
from 30 to 40 minutes. The cause of this rise is twofold, namely, (a) the di5placemcnt of the comparatively cold water in the pipe H by hotter 
and proportionately lighter water from the boiler and (b) a slight condensation of the steam and a corresponding fractional reduction of 
pressure in pipe I. T he cause of the gradual subsidence of the water it1 the glass to its former level is also o f a dual character, namely, 
(a) the cooling of the water in pipe H, and (b) the diminution in the condensation of steam in pipe f owing to the collection therei n or a ir 
released from the steam condensed. 

These results will, however, be somewhat modified if the water in the bo iler is of higher density than in pipe H , and this wi ll nearly 
always be the case owing to the condensation of the steam in the glass and upper fitti ngs of the water-gauge, causing the water in the lower 
part to be fresher than tha t in the boiler. 

Candidates should understand the necessity for periodically blowing through the water-gauge on each boiler (no matter what the form 
may be) in a systematic and thorough manner, and in cases where a boiler is fitted with two water-gauges, of keeping both in coostaot use; 
finally_ they should realize the necessity for keeping the water-gauges well-lighted, clean, and io all respects efficient. 

PLATE I. 
Fi,g.1. Fig .2. Fu.,.3. Pig-4. 
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PLATE II. 
Fig.6. 

E 

A"INLX. 12. 

LIST or SUGGESTED fE'<T ~')OKS. 

It is difficult to advise candiclati:s l'or certificates ol competency as Chief and Second Cngircer-Officers regarding suitable tc-xt books 
from wl11d1 they should ~wdy. Cand1e1:itc~ nre ad11iscd to c<>n,ull the Principals of their local Technical Colleges or S.:hools regardin(l the 
choice oi tc.\t books \\hu.:h \VIII de-JI wuh · he subJccts mentioned m Anne,. C. r hc list gi,cn oclo", from which a suitable choice may be 
made. 1s ho,,cver, ~ulli.,;1cn·ly comprd1,•r,sl\l! to include preparation for the l,Lra First Class Certificate also and 1s included in these 
rcgul,111ons for the guidance of intending camlidatcs. 

(Non.· -The prices arc shown merely as a guide to camlidatcs who should .isccrt.iin the current prices before ordering any publica11on.) 

Title. Author. P11bli1her. 

Mathematics, 15s ................................ . .. . .... • .. •........ B. 8. Low............. Longmans, Green & Co., Ltd. 
Mathematics for Erginccrs. Vol. I, 12s. 6J.; Vol. 2, ISs ......... , , . . . . . . . . W. N. Rose.... . . . . . . Chapman & 1h11, Ltd. 
Appi1cd J\lccha111cs, 15~.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. A. Low............. Longmans, Green & Co., Ltd. 
M,•chamc~ Applied to LnittnN:ring: \\>I. I, :?Is.; \'ol. ::!, 18s ...... .... ,... J. Goodman . . .. . .. . . . . Longmans, Green & Co., Ltd. 
Jn.:hlc) \ Tf.cory of Heat l:n~ncs, His.... . .. . ................ ........... H. Wright Baker........ Loniim,10s, Green & Co., ltd. 
lht' Thcnr, a1;d Pr.1ct1ce ot' I le.ti l'ngincs 25s ....... .... ,...... . ..... . .. R. 11. Grundy.......... Lommuns. Green & Co., Ltd. 
Mac1•inc J)r.i\\ mg and Oc,i~n. 7s. M... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W. Abbott............. Blackie & Son~ .. Ltd. 
Engi11cc1111g Drawing anti De,ign: Vol. I, 7s. (><l.; Vol. 2, 5s .............. S. II. Wells ........... Charle~ GriOin & Co. Ltd. 
Elcm,•111.iry Llcctrical [n!l,inccring, 9~. Cid........ . ...................... Clayton and Shelley..... Longmans, Gri:cn & Co., Ltd. 
fk.-ct11,a I Tcchn0l0gy. I),. . . . . . . . . . ............ , , ............ , . , . . . . 11. Cot Lon. . . . . . . . . . . . . . Sir Isaac P1I man & Sons, Ltd. 
Theor.::tkal N:l\al Arcl11tccturc, 21s ....................... ,.,.,......... F. L. Attwood... . ...... Longmans, Green & Co., Ltd. 
Mcrcha111 S11ip Construction, 21s .......................... ,............ H.J. Pursey..... . . . .... Brown, Son &. F.:rguson, Ltd. 
Strength 01 \.l~•crials. :! Is ................. ... ...... .. . . ............... A. Morley............. Longmans. Ci",en & Co., ltd. 
Theory of :-,1.ichmcs, I 5s... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Toft & Kersey..... . . . . . Sir Isaac Pitm.in & Sons, Ltd. 
Hydraulics,. 15s. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E. 11. Lcw:11.. .......... Sir Isaac Pi tman & Sons, Ltd. 
Met:i!lurgy ror Engirccrs, !Os. 6d........................ .. ............. C. C. Rollason......... Edward Arnold & Co. 
Steam lurb1nc Operation, I 5s......... ................................. W. J. Kearton.......... Sir Isaac Pitman & Sons, Ltd. 
Manne Diesel Oil Engines, Vol. I , ~Os.: \'ol. 2. 30s...................... J. W. M. Sothern....... Jas. Munro & Co., Ltd. 
The Runn,ni;? and Maintenance of l\farin, l\'1drn,cry. 12s. 6d.... .. . . . . . . . . J. W. ;\ I. Sothern. .. . . . . Inst. of Marine l .ngincers. 
Na,:11 A1..:hi1c,1ure anti Ship Cons!ruCll<'O, IC~......... . . . . . . . . . . . . . . . . . R S Hc>i;g ,............ Inst. of Mai inc fmdneers. 
Electncity Applied to !\la•ine fnginccrini:. 1:s. CJ. . . . .. . . . . . . . . . . . . . . . . W. Laws............... Inst. of Marine tnginecrs. 
The Rur.mng and Maintenance of the l\hmre Diesel [nginc, 30s........... J. Lamb............... C. Griffin & Co. 
Ques11,,11 and Answers on the Construcrinn 1nd Operation of Diesel, scmi-

D1escl, and other Internal Combustion I ng11 e~........ . . . . . . . . . . . . . . . . J. Lamb............... C. Griflin & Co. 
The Op-:r,111un of Motorsh1p Aul\iliary Machinery (2 Vols.), 40s. . . . . . . . . . J. Lumb............... C. Gtiffin & Co 

Cantlid:11~~ arc mh 1sed to read techn'<-al journal~ and the Tran~ac:ions of their profession,! institurion~. The followirg Circulnrs, 
etc., bsu~d hy 1!1e l\larinc Division of the United Kingdom Mir-blry l'f Transport might also be rc:ll \\ith a<lvanlagc:-

:--1ot1ce M. 106 (Re,i,.,J 1946)· ri1c., m StcJm,h,p Bunker and Cargo Coal-Spontaneous Combu~tion. 
1'ot1cc ~I. 355: Prc,-:nti<ln of Fire m Cargo Ships u~ing Oi: l 'uel. 
Notil:c 1\1. 415: £'ire~ in Ships. 
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A1',1NEX F. 

S PECIMEN EXAMINATION PAPERS. 

EXAMINATION OF ENGINEER-OFFICERS. 

SECOND ENGI NEER-OFFICER. 

ELEMCNTARY MATHEMATICS. 

Six Q 11esrio11s ONL Y 10 he al/empted. 

(Time allowed: 3 hours). 

59 

I. Determine the weight of a cast irnn pipe 11 ft. in length anc of extern.ti and internal diameters 12· J in. and 10·25 in. respectively. 
The pipe is straight and has a flange at each end 16·7 in. in d iameter and I in. thick. 

2. Solve for X in the following equations:-

? (6X - 4) 
(a) 4X + 14 + 2 (X + I) = - 2- -

J IX' - 30X + 16 X 2 
- X - 6 

(b) X - 2 - = - X + 2-
(c) 2X' - 24X = - 22. 

3. Simplify the following exrressions :-

(a) 6v'03) 1 , (b) I , 13,V 

[
(XiJZ) 

(c) x• x (X), (d) _(X~ ~ x• x X')(X + !) 
X'0 - X1• 

4. Evaluate the fo llowing expressions by log.irithm~. showing all working : 

6·524 X 10·01 X 0·00697 X 100· 1 X 1·722 
(a) 6959 X 0·0007 X 16· I- ---

[
3v'0·69' x7 -9s] 1 

(I>) - - (2: 503)'·" 

5. (a} Prove from first princip!cs that cos• IJ = I -sin• 8. 

x2 2 , 3 
(b) If X = 2 cos 8 and y = 5 sin 0 fi nd the value of O when 2 = i~ + 2 

(c) Solve the following equation to obtain O for values between 0° and 360° 3 - 2 sin' 0 - 3 cos O = 0. 

[ ]

y-' 

6. Given that l - : : = 0·55. 

P, V1Y = P, V1Y, 

and P, = 210, V, = 2·5, V2 = 10, F:mJ P,. 

7. Prove that the s,de~ of a triangle arc proportional to the sides of the opposite angles. Using the property of a triangle find the 
side AB of a triangle ABC where L BAC = 40° L BCA = 60°, and side BC = 3 in. ' 

8. Evaluate , l cos31.-sin 12• + (log10 151 )1
·• 

9. Draw a straight line through the following pair of points and hence find the equation to the line:

( - 2, 13) and (3, - 12). 

SECO'lD ENGlNEER-OFFICER. 

APPLIED MECHA.NICS. 

Do not deface or make any marks 011 this paper. 
Do not copy the questions. 

Data that might be required may be found in the mathematical tables provided. 

Six Questions ONLY to be a11e111p1ed. 

!Time allow;;:d: 3 hours.) 

1. Show that the lift of a valve should be one quarter of its diameter and construct a formula in its simplest form which will give 
the maximum weight of fresh water passing per minute through a mushroom-type valve of diameter D in, the water having a velocity of 
V ft/sec. Apply the formula to find the maximum weight of water\\ hich can pass through a check valve 3 · 5 in. in diameter at a velocity 
of 15 ft. per sec. 

2. A certain oil engine has a stroke of 1,040 mm. and when the crank has turned through an angle of 45 degrees from its top dead 
centre the torque on the shart at this position due io the piston load is 8,234 kg.m. The length of the connecting rod is J ,960 mm. 

Calculate the load, in lb, on the guide shoe when the engine is in this position. 

3. Explain the terms 111echanical advantage, 1·eloci1y ratio, and efficiency, and write clown a formula connecting them. In a differential 
pulley block the diameter of the larger pulley is J3 per cent more than that of the smaller one. What weight can be raised by a pull of 
60 lb. if the loss by friction amounts to 69 per cent? 

4. A uniform beam AB when slung from a point 4 · 5 ft . from A requires a weight of 80 lb. hung at A to bring the beam horizontal. 
When slung at 4· 8 ft. from the same end a load of 60 lb. placed at A as now sufficient to maintain the beam in a horizontal position. 

Find the weight and the length of the beam. 

5. Substances having specific gravi ties of 6, 7 and 8 arc mixed in the proportion 2, 3 and 4 respectively. 

Find the specific gravity of the mixture if the proportions given are (a) by weight, and (b) by volume. 

6. A cube of wood, having sides 3 rt.i n length, is placed in a cnbicHI tank containing sea water, the sides of which are 4 ft. in length, 
Initially, the depth of water ,n the tank was 2 · 75 n. If the S.G. of the wooJ i~ 0 · 75 find the total lontl on (a) the bottom and (b) each side 
of the tank ,,hen the ,,ood is floatin g freely in the water. 

27 
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7. The blades or a certain stage in a turbine are made or brass 9 111. 111 length, have uniform cros:. sec11onal are.1. and the c.l!.. ot c:i,·11 
is 25 in. from the axis or rotation . Culculale the stress at the root of a blade, due to cen1nfu!!J.I force \\ hen the ,o•nr" ,;,1;1,1111\ ar 
1,500 r.p.m. 

K. A simply s upported beam 20 ft. long carries a load of W tons at a distance ol R tt. lrom one end and 3 tun a r b l. 11o·n t1,e 
other end The bending moment at the r,01111 o r the W load is 38 tons It. Frnd the value o l W and draw the bending moment ;11;d ~hcarrng 
force diagra ms. 

9. The cylrndrrcal shell of an air re5crvoir 1s built or rolled plmes rwct..:J long1tudrnally. the plarcs a rc I n. 111 th,cknc .s nnd the 
least efficiency of the ,oints rs 84 · 5 per cent. 

The end plates are hemispherical 111 rorm and the c1rcumterentral 01111s, conncctm!\ them 10 the shed plares, have a k·1~1 eOic,cm:y 
of 65 per cent. f he u!umate tcn~ile st rength of the shell and end plat.:s 1s 30 and 2b tons per sq. n. rcspcc1 •w:v and the fa.:t<lr 01 s:i1ety 
is con~tant for both plates. 

1 akmg the effective rnternat dwmctcr ol the shed and end plates to be the ,,1mc 1.ktcnn ,oe the th1ckncs:. 01 Lile 11,m,sr,11c1,c,1, p1a1cs. 

SCCOND ENG INI I R-0! flCCR. 

JIEAf AND HEAT l:.NGINES. 

Do not deface or make a ny nnrks on this paper. 

Do not copy the question~. 

Da:a that might be required may he round 111 the mnthematical tables provrdcd. 

Six Question., O.VL Y 1,1 he a11e111p1ed. 

(Tim~ allowed: 3 hour;.) 

1. Show thal th<! c0ellic1enl of cub1ca1 expansion 1s, withrn very ~mall 1'mits, equal to three times the coefficient ot lrnear cxp:insioo. 

A r,.t.,n,::ular block o l steel 22 h . 111 length. 8 in. in breadth r,nd 6 in. in dep,h has its temperature rn,scd th OUL\h 500 Fah ·enheit 
dcgr<.-cs. Calculal.: the rcrccntage incrca:><: in vol ume iakon~ th.: cucfii,•rl!nl of linear expansion ot steel as 6· 7 x 10·• per dcgn.:e r. 

2. The specific volume o, steam as given by an cmpencal cquat,on 1s:-

0· 1101.J.T. ( 273 · 1) ' 
v-0·016 -1· 192 

P T 

where \ rnlume ol I b. ot' dry or sui,crheatcd steam in c u. ft. 

T .ilisolute tempcrat urc of steam in degrees Centigrade. 

P ..--. s1c;1111 prc~sure n lb/sq. r1. abs. 

J =-- Jou•c·._ cqu;va!ent ·n ft. lb/C.11.U. 

If ah.: sr·:cific volume of dry saturated ~!cam at a pressure of 210 lb/sq. rn. ahs. is I •') I ll cu. ft. calculnte the specific volume when 
su1~rhcatcd IOO ' C. (a) by us,ng ahe ab0H' cqua11on, and (h) hy using Charles' L:tw 

,\'01e.-S,1turat'on 1emrcratu1c at 2-10 lb./sq. in. - · 203 ·C . 

J. In a Dics--1 cngrne, the a;r at the b::ginn1ng or co1npr~s:on ha, a prcs~urc and ternpera111rc or 14 lb/sq. rn. abs. a nd 120 F, respcc
th·el). ·1 ht• prcs,,t!rc at the .:nJ ofco111prcssion is 504 lb/ ,q. in. abs. an<l the ckarance volume i~ l~ll cu. 111. If the rntlcx of the law of com
pression •~ I · 3, fi nd:-

(c,) the S'-l'Cl'I \'Olume. 
(h) the tcrnrerature at the end or compre,~:on. 

4. A tu1brne ln',tallauun uses 7·6 lh. of superheated Mcam per s.h.r. per hour ,ind e:>.haust takes place at a rressure of0-75 lb/sq. 
in . al;s., the sto:.rm then having a dr) n<:,s fraction of 0·87. 

u sing the Steam Tab!es provided. tlcterminc:-

(a) the ,o!umc or the exhau~t steam passing to the condenser p::r s.h.p. per m rnutc, and 
(bl the horsc-power cquiv:iknt or l loc heat d i,~harged ovcrbo,:rJ per s.h.p. de\clorcd ir the temperature of the cond.:nsate 1s 

88 1-'. 

5. S'.-•:i::h diagrammat,c:1l!y anti dc,.:ribt: hnclly a ca'or'metcr for determining the calorific value or a gaseous fuel. A sample of coal 
gas w;i, tc,tcd 1n a ca!orunctcr and the tcmrcraiurc ol the "a1c1 emermg and leaving were respectively 16 C .uul 23 C. When 0· 13 cu. ft. 
ol gas" ,1, humt 2.000 cubic ccnl1tm:1rc~ of \\: Iler had pass.:d 1hrough the calorimeter. Determine the ca lonllc \·alue of the gas in B.Th.U. 
per cu. It. :is us.:d. 

6. fhe ar=a ot an 111dicator dia~1am lrom the cylrntler of a four-slroke single-acting internal combustion engine 1s 6 sq. cm. The 
length ol tic diagr.:.1111s _·75 ln. am! th..: scah• I :'.\(\() ( I 111. 360 lb/sq. 111.). What is the mean pressure in kilogrammes per squa re centi
metre? 11 the bor.: ,ind stroke of the cn;;rnc an: 7'20 and 1,200 mm. resr,c~tively and thl! engine t urns :11 115 r.p.m .. find the average work 
done per revolution rn It. lb. aml the I h .p. 

7. An a ir reservoir cont1ins I .'.:00 lh. of ;ur at a gauge prcs~urc of 350 lb/~q. in. and 75 F. Assuming isothermal compression, 
calcu late (a) the volume of air at atmosph~nc pressure and at 75 F required to fill the rc:;ervoir, and (b) the diameter of the reservoir if its 

mean length Is 15 ft. 
Note.-One cu. I t. of air at atmnsphcr,c r,rc~surc and 32 ' F. \\'Clghs 0·0807 lb. 

fi. The nonle ol a n impulse turbine makes an angle of 20 degrees to the plane of rotation. the speed or the steam is 2,600 ft./scc., 
the blade 5pccd is l , 100 l'l./scc. and the blade, a re symmetrical. The steam leave:, the blades 111 an axial direction. 

Oraw the velocity diagram a nd ckterminc (a) the in!et an<l outlet anglcs or the blades, (h) the blade friction coeITT..:ient, Cc) the work 
done rcr 1 h, per Sc<.. 

"· I\ ship's bunker holds 1,170 •on~ or a certain krnd of coal which stows at d i cu. ft. per to-i, and hasaca,onl:o: ,n'ueol 14.700 
B.Th.U./lb. This coal pro,es to be suflic1cn1 for 18 days' sieaming. On :tnmhcr voyage 1h1: hunl..crs arc filkJ with a different 1-.ind or coal, 
hav111• a cJ lorilk value of l:!.900 B.Th U./lb., and stowrn11 a t 46 cu. ft. per ton. Fin,l the weight of coal remaining 111 the bunkers after 
s11:aminl! for 11 d.1)s 011 thi; ><.>conJ \0)a:;e at a speed 2 pa cent greJtcr t han that o n the first voyage. 

Su1e.-Thc con~umpuvn/unit umc ,ar,es <.hreclly as (speed)3
• 

29 
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SECOND ENG INEER-OFFICER. 

DRAWI NG. 

GENERAL INSTRUCTIO NS. 

t. Draw the object clearly in pencil but insert the dimension arrowheads and figures in 111k. 

2. Working drawings to scale are required, and not pictoral representations. 
3. Insert all the dimensions necessary for the construction of the object in the wor:..Sh.:ips. 
4 . Dimensio ns shou ld be given in feel and inches 

5. Do oot draw more parts than are specified. 

6. Credit will be given for correct projecuon. 
7. The material of which d ifferent parts arc lo be made should be indicated on the drawing. 

HIG l-l PRESSURE COMBINED ISOLATING AND STOP VALVE. 

D raw the following views wllh all parts assembled:-
(a) a n elevation looking in directio n "C" showi ng !he lcft-h.ind half in section throu;;h the ver11cal centre line; and 
{b) an cod elevation io full projected from (a). 

Show the valve in the cloo;ed position. 
1T ime allowed: 6 hours.) 
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EXPLANATORY NOTE. 

Abbreviat/011. M eaning. Abbre,•ia1iu11. Mem1i11g. 
WHIT............ .. WlllTWORTH. TPT. ..... . .. ....... Threads per Inch . 
BSF BOLTS. .. ..... British Standard Fine Bolts. Screwed Pin. 

Nutted and Washered at botb ends. OD. . . . . . . . . . . . . . . . . Outside Diameter. 

DIA.-·. . ... . ..... . . D iameter. Thick. 

G as. Method of securing Valve Facing. 
D etails or Scat. R ....... ........... R adius. 

PCD . .. . .. , . . . . . . . . Pitch Circle Diameter. 
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SECOND ENGI N EER-OFFICER. 

EL ECTROTECHNOLOGY. 

Do not deface o r make a ny marks wha tever o n this pa per. 

D o no t copy the questio ns. 

Data tha t m ight be req uired m ay be found ,n the mathemat1eal tables provided. 

Six Questions ONL Y to be a11e111p1ed. One question from each section 11111st be alfempred and any three others. 

{Time all01,cd: 3 hours.) 

SECTION A. 

65 

I. What is meant by the term" hack e.m.f." as applied to an electric motor ? A 50 b.h.p. 2::!0V sh unt motor ha, a full load efficiency 
of<)() per cent, an am1:.t1ure resistance of0·075 ohm and a shunt fielt.l resi51ance of 55 ohms. It 1s desired to limit the current through the 
armature to I· 5 times the value which it has when the mo tor is on full load, when the start ing handle is moved o n 10 the fir~, stud when 
start111g. What musl be the total value of the ~tart mg resistance? If, unt.ler overload the spcet.l !'all~ to 90 per cent of us oomial full load 
value what woult.l be 1he am1ature current? 

2. Define the temperature coefficient of re..1stancc ot a conductor. Name a conductor "'hKh has a negati,e temrerature codlicient. 
When first switched on the field winding of a 2o0V ,hunt motor taki:\ 2A. After running for tivo hours the field current is observed to 
ha,e dccrcaSt:t! to I· 71\ , the supply ,oltage hanng n.:111a111et.l constant and the setting or the shunt regulator not having been a lt~ret.l. I f 
the ,11nh1cm air temperatu re 1s 15 C, calculate the average 1cmrera1u1e rise 1v1th111 the wind111gs 

). !:>tatc Len.r's Law An iron nng ,., wound 1v1th a co,' of 84 turns and camcs I· 5 x 10-, weber ( 1,500 Imes) o residua l magnetism. 
When th(; c01l is c,c1tcd the m.1gnct1c nux increa~cs to J v 10-·1 wehcr (30.0CO li ne,) 111 0· 12 sec. Calculate the a1cragc value of the e.m.f. 
which w,11 be self-111du,cd 1n the exciting coil wh ile th(; llux •s 1m:rea,11w and state the dinxllon in "h1ch ii v.1 11 act rclat11e to the supply 
vol1age. g1v111g reasons. 

SECTION l!. 

-1. An allernat1ng voltaRc of R.M.S. value 100 volts 1• aprlied to a circuit with ncgligihh: resistance and an 111duct1,e rcactance o f 
25 ohm\. Dctermirc the R.!\1.S. value of the current fl0w111g a nd show gr .. ph;cally the variation of current and ,o'tag,• during one cycle 
of th.: arpl11:d voltage What :5 the v,due ol the current \\hen the voltage 1s •.It its maximum "tluc? 

5. Find the mr,·dance and ptmer factor or an A.C. circuit C(1J1S1M111g ol 1110 pieces or apflaratus 1n senes. Piece A has a r1.:•:istance 
or 2 ohms and an inductih, reat t:inLc of 14 ohms. anti piece B has a rcsis1ance or 10 ohms and a capaci1i,e reactancc of 6 ohms. 

SECTION C. 

6, O.:scribe, with the aid or a sketch, the con,tnu.:t1on of a mov1111• co1 1nsrrument and explain how it funcl!ons. How is it connected 
in the m,1111 circui1 as (11) a vollmetcr. (b) an ammetn? 

7 I ,pl:.un the necessity r,,r ha, 111g an equall,mg conncc11on bt,t\\<ecn comrou nd-wound gc11e·ators \\hich an: being run in p.,rallel. 
Give •n prc,p,.!r ~qucncc the \!<:f's lo be 1:1ken in order that a compound-wound gcncrator may relieve a similar machine of its load. 

X. Dcs-:r11'C any form ol -,econt!ary cell and d i~cm,s the action during charge and discharge Give a circuit dmgram of an arrangement 
for charl!i111,t th..: cell from the ~h1p·s 11i;1111s and c'<plam th•: function of a rc\C1,c current switch. 

''· \\'hat 1s t l,e rurros..: t1I fitting ca1 th ddc1.tion lamps on th.: main sv.1tch boarJ or a vessel '! l)raw the circu11 diagram and .::xplain 
m detail how an e;.rth any" i1cre in the vessel may be dclc, t.:d and its position localized. 

SCCOND 1:.NGl,EER-Ofl-lCER. 

NAVAL ARCHITECTURE. 

Do not deface or mak..: any marks on this paper. 

Do not copy the qu1:Stions. 
D.ita that m1r111 be requiret! m.1y be found t11 the ma;hemaucal tables provided. 

Six Qm•J·1i,111.f O \LY w be a11e111pted. Three questiom in Section A 11111ST be ill/empted. 
( Time allowed: 3 hours.) 

SECTION A. 

I. State the assumptions which h:ive lo be mat!e 111 order to show t hat the quantity of fuel usetl per day is proportional to the c ube 
of the SJX>Cd of a VCSM:I. 

/\ vessel uses '.!O tons of fuel per day a1 a spcct.l uf 14½ kt. Dcterm:ne the maximum speed at which it can steam if it has only 5 tons 
of fuel and is 100 s.:,, miles from the nearest port. 

2. The initial displacement of a ship 1s 2,700 tons and the centre ot gravity 1s 25 ft. above the keel. T he following weight chaoges 
take plac.:: 

-IOU tons add~J 12 ft ahovc keel 
300 ton~ addcd 18 ft. abo\c keel, 
500 tons added 27 fl. above kC'CI, 
200 tons rcrP.oved 2 fl. abo\C keel, 
400 lc>ns a lready on bo:ml mo\ecl 10 ft. downwards. 

C alculate tile linal d isplacement nnd vertical rosition ()f 1hc centre of gra,ity. 

. 3. The difference between the minimum frccboard or a vessel 111 fresh water of unit density and the minimum frceboard in s:ilt wate r 
1s known as the Fre.;h Wa ter Allowance and is gi,en by /', inches, 11 here 

40T 
,\ Ton~ displacement. 
T Tons per inch immer<:ion in 5alt water of den~ity 1,025 oz. per cu. ft. at this displacement. 

From fir.;t principles de,·ivc the ahove cxpr..:ssion, which assumes that the watcrplanc Jrea remains constant betwee n the draughts 
concerned. 

4. Fully loaded, the draught of a vessel is 25 ft. in sea water and the corresponding area of waterplane is 21,000 sq. ft. The areas 
o r parallel walernlanes below the load waterplane, at intervals of 5 ft. are 19,300. 17,'.'.00, 14,280 :ind 9,660 sq. ft. rcSJ)t.'Clively. Assuming 
the displacement of the portion below the low,";I ghcn \\aterplanc to be 7 t I tons, calculate the displacement of the ,..:;.sci when (a) floating 
a l a drnught of 15 fl. in ;.ca water, and (b) fully loaded. 

5. Define Cemre of 8 11oya11r1• and show. with the aid of sketchc.,, how a vessel which has stabl..: equilibrium \1 ill rel urn to the upright 
afrc1 bt:ing heeled OYcr bv a n ex ternal force. 

A 1essel d isplacing·!!,000 tons has its centre of gravity 3 ft. nbove the cen tre of buoya ncy when in the upright condition. If the 
moment tend ing to righ1 the vessel is 1,900 ions ft. \\ hen thc vessel is heeled over 7 degrees, calcula te the horizont.d distance the centre o f 
buoyancy has moved from its initial posi1io n. 

C- 72720 3 
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SECTION B. 

6. Sketch and describe tl1e various types of floors used in lhe construction of cellular double-bot tom tanks and 1odfoate where each 
type is employed. Show how they are attached to the adjacent parts o r the structure. 

7. Explain the meaning of the following terms as applied to ships:-
(a) gunwale, (d) freeing port, 
(b) stringer, (e) engine casing. 
(c) draught, 

8. Sketch and describe a stern tube as fitted to a twin screw ship. Show how it is supported and secured. 

9. Show with the aid of a sketch, which should include only the compartments concerned, the arrangement of a windlass and anchor 
cables. How is the end of the cable secured in the chain locker? 

What is meant by (a) pipe, (b) spurling pipe, (c) cab le lifter, (d) cable s topper. 

MORNING P APER. 

SECOND ENGINEER-OFFICER. 

ENGINEERING KNOWLEDG E. 

D o no t deface or make any marks oo this paper. 
Do not copy the questions. 

Six Questions ONLY 10 be al/empted. 
(Time allowed: 3 hours.) 

ALL CANDIDATE.\ 

I . State the approximate proportion o f carbon contained in (a) cast steel and (b) cast iron, and mention the forms in which the carbon 
may occur therein . 

Compare the physical properties of these two metals and name some of the more important parts or machinery for which cast steel 
is used. 

2. Sketch and d-::s::ribc a steam-driven cargo w;nch, giving details of valve gear, clutches and brakes. Discuss the prevent ive main
tenance which should be carried out on this installation. 

3. What precautions are necessary in tank pumping a rrangements when tbe tanks may be used for either water-ballast of oil-fuel? 
Sketch a nd describe any safety fitting provided and exp lain how it is used. 

4. Describe a system of mechanical foam production, as used fo r the extinct ion of fire in the machinery spaces o f a vessel usi ng 
oi l fuel, and explain how it operates. 

5. Make line diagrams of (a) lhe solid column and (b) the hollow column types of boiler water-gauges and expla in how each is tested. 
Show, by sketches, the arrangement of the stuffing box at each end of the gauge glass. 

6. Name the dissolved sol ids in (a) sea writer and (b) fresh water aad indicate the conditions in boilers and evaporators, respec11vely, 
which would cause them to be deposited. 

7. Describe, with the aid of a diagrammatic sketch, a refrigerating plant which works" ith an intermediate liquid cooling cffcci. State 
the refrigerating media used in the plane and the advantages of this type of system. 

8. Sketch '\nd describe any type of power-driven steering-gear with which you are familiar. Include any emergency fittings which 
are provided for use in the event of tlamage to:-

(a) the telemotor, 
(b) t he steering-gear. 

9. From what sou rces may oil find its way into the machinery space bi lges of a vessel? In what circ umstances may oily water be 
discharged overboard ? Describe the apparatus through which oily bilge water should be passed iJ it is to be discha rged into a dock 0 1· 
harbour. 

AFTERNOON P APCR. 

SECOND ENG IN EER-OFFICER. 

ENGINEERING KNOWL EDGE. 

D o not deface or make any marks o n this paper. 

Do not copy the questions. 
Six Q11esrio11s ONLY 10 be a11empted. 

(Time a llowed: 3 hours.) 

STEAM CANDIDATES. 

I . Explain clearly what is mea nt by the expression " ratio of expansio n " as applied to a steam engine. What determines the limit 
of expansion in marine practice? 

2. D escribe the operation or opening up the casing and lifting the rotor o f a la rge marine lllrbine, explaining in detail how the bl.ading 
is protected from damage. What adjustments are required to be made o n closing up t he turbine and how are they effected? 

3. Should the bearing surface of the ahead low-pressure eccentric strap of a triple-expans ion steam engine become considerably 
worn, bow would it affect the working o f the engines? Explain ho w this defect might be remedied. 

4. How is an installation of main boilers, either cylindrical or watertube, supported in a ship, and how are they secured to restrict 
movement in any direction ? Make a rough sketch or the seating arrangements. 

5. Discuss fully the procedure for preparing a set of geared turbines for manoeuvring out of port, also any further action necessary 
wbco "full away" is given. 

State the type of turbine machinery you are discussing. 

6. What is the purpose of the use of phosp hates in boiler-water treatment? Describe routine tests to be followed for determining 
the mounts of the chemicals to be added to feed water. 

7. Sketch and describe a slide vall'e of the balanced type, other than a piston valve, suitable for a large marine engine. Explain 
its action and state the working clearances. 

8. Sketch and describe a surface feed-water henter and its connections. State the advantages of feed-heating. 

9. Dcscrihe two types o f condenser tube packing and show a typical tube arrangement for a regenerative condenser. Indicate the 
flow of the cooling water. 

3 
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SECOND ENGINEER-OFFICER. 

ENGJNEERJNG KNOWLEDGE. 
AFTERNOON PAPER, M OTO R C"NIJIOATES. 

Do not deface or mal-e any marks on th'.s paper. 

Do not copy 1hc questions. 

Six Questions ONL Y to be llllempred. 

(Time allo,~cd: 3 hours.) 

I. Sketch and describe a two-stage a ir compressor, showing the safety devices fitted. D iscuss in detail the procedure of ~,arting 
and the routi ne attention required during the running of an independently-driven compressor. 

2. Describe a piston cooling arrangement for a large Diesel engine, giving detail sketches of the glands fi tted. What considerations 
govern the point where it becomes necessary to incorporate this appunttu5 in the design of the engine? 

State the cooling media usually employed and discuss their relat ive merits. 

3. Describe the operation of removing the piston of a large Diesel engine for overhaul and the nature ot' the e,aminatit,n made. 
Discuss the adjustments which may be necessary before replacing the piston. 

4. Explain, clearly, how the following defects in the running of a Diesel engine would be detected and rcmt:died :-
(a) leaking piston ring5 (c) early firing, 
(b) aftcrburning, (ti) partially choked fuel ,alve. 

5. Sketch and describe the piston rod oil scraper packing fitted in the cranl-casc diaphragm of large Diesel engines, sh1)\\,ng the 
oil draining arrangement. Fxpla111 how the packing is adjusted. 

6. Discu~s the following items 111 connection with a Diesel engine cylinder lincr:-
(ll) normal rate of \\C,lr, (c) maximum wear allowed before replacement. 
(h> position and direction of greatest \\ear 111 the liner, 

Give an opinion as to the amount or cylinder lubricating oil which should be used under normal full load conditions, st,iling the 
size and t) re of engine 

7. Discuss the modifications required on the fuel systems of Diesel engine\ to enable them to use oils of high viscosity. !::,plain 
the reason for each modification. 

8. Sketch and Jescribe a rotnry bl0,ver, as used to supply scavenge air to a large marine engine and explain its action. Cc,mpare 
the systems of loop and unitlow scavenging. 

9. Make a diagrammatic sketch of an exhaust gas boiler of the thimble tube type and d,•· ~ribe its construction and operation. 

CHIEF ENGINEER-OrFICER. 

APPLI ED MECHANICS-A L 

Do nol def.ice or make any marks on this paper. 

Do not copy the questions. 

Data that might be required may be found in the mathematica l tables provided. 

Si.1 Q11es1io11~ ONLY to be n11e111p1ed. 

(Time allowed: 3 hours.) 

I. A turbine rotor, which has a weight of 3 · 54 tons, is to be hoi~ted aboard ship by a crane using a sling consisting of two chains 
of equal length suspended from the crane hook. Lach chain is capable of can·ying a load of 2 · 5 tons with safety. 

The rotor may be considered to be made up of Nrts A, B, C and D, ,iewed from left 10 nght, with the relative proportions as 
fo llows:-

t :_:_ :_; ~;;;;;;;;;;;;;;;:::;:::::::: ~:::::::::::: ~:: ~ ~::: ~::::: 
Length. 

3·0 
2·0 
J ·O 
l · 5 

Diameter. 
0 ·5 
2·0 
3·0 
I · 5 

Determine the relati,e position, measured from the right hand end of the rotor, above w h1ch the crane hook should pick up the 
load and the ma,imum permissible angle between the chains. 

2. The pressure head difference between the entrance and throat or a venturi-meter is 2·2 in. of mercury when discharging 420 gall. 
of fresh water per minute. If it is kno\\n that the full bore diameter 1s 12 in., what must be the throat diameter '! 

The meter lies "ith its axis in the horizontal plane; you may asSume that there are no frictiona l losses. 

3. Two vertical wires, one of steel and one of bra~s and of equal lengths, have their upper end5 rigid ly fixed 3 ft. apart; their lower 
ends bcintt attached to a horizontal bar. 

tr the diameter of the brass wire 1s twice that of the steel, at what position on the horizontal bar must a weigh t be hung so that the 
bar rem a i 115 horizontu I. 

/\111e. I:. for Brass - 15 -x 10' lb/sq. in. E for Steel 30 1011 lb/sq. in. 

4. A valve control ~pindlc, :!8 in. in lcng1h, is mnde from an 18 inch length of steel tube. q in. and 11 in. internal and c,tcrna.1 
diameter,, rcspc.:ti vely, and a 12 inch length of pho\phor bronze sh~!'t, I} in. diall'etcr. A 2 inch lc113th of the bronze shaft is let 11,to the 
tube and secured by br:11ing. When a ci:rtain torque is applied lo the spindle the m:i,imum shear stress induced in the tube is 3,000 lb/in'. 
Find this torque and als() the maximum shear stress in the bron1e shaJ'1. Nl'l?lccting the very small angle of twist which occurs at the _1unction, 
fi nd the tot:11 angle of twist in the srmdlc. Take C for s·ecl = 12 < 10' lb/ in.' and C for ph.>sphor bronze - 6 10 1 lb/in'. 

Nore. r q CO "here J for a solid ~haft =rrr". 
J r L 2 
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5. T he profile of a cam is such that it gi\'c~ a s1;npk harmonic motion to the foll,1wcr for 1-,oth the ins1rokc and the outstro',c The 
stroke of the follower is 4 in. and the line of str0kc passes through th1.: centre or the cam~hafl If the spe.:d of the .;.:i,n,h.1rt is 300 r.p.m. 
and the follower has moved ¾ in. from the beginning of us stroke, find the \Cloci1y and accc!vation or the 1ollo11c1. I I the follower and 
ib attachments ,,eigh 4 lb .. find the kinetic cncr1-,') of the follo1,cr for the above pos,11on. 

6. A di-sc lies ,n a horimntal plane and 1s free 10 rotate: a mrm is rlaccd on the d,sc a t 18 in. fro~ the :ixis c,f rotation If the 
coefficient of friction between the disc nnd the mass is 0 4, find (al the m~,imum ,elocity in r.p.m. and (b) the ma,imum acceierat1o n i11 
1;1dn/scc/scc. that can be ghen to the disc without the mass slipring. 

7. The winding harrel of a winch has, having rc\nrd ro the si,e of the wire. an c!Tecti\·e d iameter of 2 rt. T he barrel together with 
the shaft, spur whed, etc., weighs 600 lb. and the radius of gyration of the ass.:mbly is 10 ,n. Calculate the tension 111 the wire and Lhe 
dri\ing torque required when the winch 1s lifting a load of 5 cwt. with an a-.-.:eleration ot O 5 lt/scc/M:£. 

I!. fhe imreller ot a centrifugal pump is 2 ft . 6 in. 111 e'\terna l diameter anJ runs at 100 r.p.m. If the water leaves the vanes \\ll h a 
radial \elocuy of 5 ft. /scc. and a tangential velocity of 5 ft/sec. in the direction of rotation, calculate the a ngle of the vane a t outle t, relative 
to th<- tangent, which will ::tllO\\ the water 10 leave the \'anl' without shock. 

9. n,..: rour rings of shell pl:11ing of an air rcscno,r, \\hich 1s 5 ft. 3 in . 111 in:err.a1 diameter, are I! 111.111 thickness. The plates 
are cut obliquely and butt welued, the butt \velds mal ,ng spiral angles of 45 degrees with the circumferential joints, which are also \\eldcd. 
If the work mg pressure is 400 lb/,q. in .. "hat is the nomllll tensile sues, at (u) the cin:u111r.:ren11,1I \\ehJ, (b) the oblique weld? 

C ll!PF ENGI NEER-OFFICER . 

JI EA1 AND ILEAT ENG INCS A I I. 

Do not deface or make any marls ,rn this paper. 

Do not copy the quc,,1ion,. 
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Six Que.rtiom ONL Y to he 1111e111p1ed. 
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l. A vcs-:.et has three boilers c:ich 17 ft. dia,neter nnd 13 ft. long, and b.!fore applying heat-insulating material to the boilers the 
tempcra111re or their outside surfa_CL"> w~ 350°F .. I\ hile t he ~tokehold tempen11m: was 100 r-. After insulating the boil1:rs. however, the 
temperatu re at the surface of the 1n,ulat1on \1as 150 r .. and the stokeh0ld temperature was 90° F. II the coal used had a calorific value 
of 12,500 B.Th.U. per lb .. calculate the qu.1ntny sa,ed in tons per d ay by thb me:1ns. assuming that both ends of each boi ler were insulated 
in additioo 10 the shell plates. 

Note.-The quantity of heat Q radiated from a 5urf,1c.: which 1s a t an absol ute temreraturc of T (''r.) is given b> Q k T' B. fh . U./ 
sq/ft/hr .. \\here k 16 .,.. I0-1

". 

2. In a douhle-efTccl cvapor.ition plant c~haust ~team at 37 lb/~- in . ahs. •i nd 0·IJ dry is s upplieJ to the first evapora tor coi l and lca\CS 
the drain as water at 200° F. 

The drv saturated vapour fnim this ev:1por.:1tor 1s takl!n to the coil of the sla<.·ond e\aporator at 20 lb.1'<). 111. abs. and leaves the drain 
as water at 170 r . The vapour from the sc.::ond evapontor is dry saturated al 7 tb/-,q. in. ab,. ,1nd raw 1\.ltcr a t 80 F. is fed to the ~hell 
of both evaporn1ors. 

Catculntc the total weight of raw \\,a tcr e,aporatcd from h,1th evapor-atm, for one pound of the original exhaust ste:1111. 

3. Steam at 40 lb/sq. n. abs. and dry saturJ lcd f)rt%cs thro ugh a convergent no1.1lc with an exit :irca of' J · 5 sq . in. to a final prcs,;urc 
of :!S lb/sq. in. abs., Jr) ncss fraction 0·98. Cak:ulatc the wci;:ht of steam di-.:hargcd per minute. 

4. In the manufacture of lead p1p.:s the solid hot lead ingot 1s passed through a n annular Jic h} a pressure or 1,390 Kg/sq . cm. on a 
pl unger working in the cylinder 111 which the lead is ..:ont.1incd. lf th<:: worl, Jone on the l<':lll in forcing ii through the die is comerted 
imo he,11. !ind the ri ..._ vf tempcr:1ture of the lead as it ras,es through the die. in Centri~rJde degret.'S. 

'· Owini• to condenser tube le.il..uge the wc1:;h! of ~olid, in t he hot well water, p.:r umt volume, 1s O· 25 that of the sea water and it is 
found ne.::cssary to r..:surt to a c0n11nuous blowing down l'f the bc,iler which generates di) saturated steam a t 240 lb/sq. in. abs. from feed 
a l 120 F. If the fllct c,..,nsumpr ion ha~ inl.'rcased by 3· lS per cent due to the wa~lagc. fi nd, with the aid of the Steam rabies provided, the 
density of the boiler water ghen that the composit ion ol the ~olid mnltcr in se:i water is as fotlo\\S:-

Sodium chloride ..... ,... . ... .. ...... . ................... ... ....................... .. 3 · 52 oz/gall . 
M:tgnesium chloride ,........................... . ..... . . . ......... . ......... . ........ 0·45 oz/gall. 
M,1:;ncsium ~ulphate ... . ................................•........... . ...... , ..... .... 0· 3:? oz/gall. 
Calcium sulpha te . . .................... •. ... . - ...... ... ........ , . . . . . . . . . . . . . . . . . . . . . 0· 16 oz/gall. 
Calcium carbonate .. ,,_.,.................. .. ........... .... ... . ..................... 0·04 oz/g,111. 

6. A quadruple c,p:msion cngim: takes steam at 225 lb/sq. in. abs. and exhausts a t 2 lb/sq. in. abs. The cyl inder volumes ure in the 
ratio of I: 2·08: 4 3:!7: 9. T he total number of e.-;pnnsions is 14 and the cut-oIT in both the fi rst and second LP. cylinders is 0·62, whi le 
the cut-off in the L.P. cylinder is 0 ·75. 

Assuming that the steam expand~ throughout the engine accord ing to the law PV C and negh:cting clearance and all losses, 
determine (ul the absolute pressure at cut-o!T in each cylindcr, and (/,) the ratio of the four piston load~ during admission. 

~- \ si~-cyllnJcr single-acting petrol engine 1\orks on the four-stroke cycle and the cylinder bore anJ stroke arc 3· 5 and 4· 5 in. 
respccti • cly. The fuel u-,c<l contuins 84 per cent carbon anJ 16 per c..:nt hydroge:i by weight. When running at 3,000 r.p.m. the volumetric 
cllkicncy at 32 F. anJ 14·7 lb/sq. in. abs. is 0·76. Calculate the fuel consumption in lb/hr. 1f the engine works with an air-fuel ratio 
for chemically correct C\lmbustion. Take R fo r the mi\ture as 51 2. Air contains 23 per cent or oxygen by weight . the atomic weight of 
hydro~cn . carbon anti oxygen arc I, 12 and I 6 respectively. 

8. An engine working on the ideal Diesel cycle is supplied with a ir at a pressure and temperature of 14 7 lb/sq. in. abs. and son F. 
respectively. Compression of the air is adiabatic, the compression rntio being I 3 · 5: I. Heat is received at constant pressure and the cut-off 
r atio is 2 · 2 : 1. Expansion then proceed~ adiabatically to the end of the stroke when exhau,1 ukes place al constant volume. 

O ,•termine the temperature at the other three salient. points of the cycle and the therma l efficiency of the ecginc. 
N111,• --Cp 0 "3!1, Cv 0· 17 and ,1 t ~-

'J. !Ste.1m leave: the nozzles of one stage or an impulse turbine at a velocity of 2,000 ft/sec. The nozzle ma~cs 1111 angle of 15 degrees 
with tre ::,hr~ cf the Y. heel. The mean speed of the blaclcs is 800 ft/sec. and the velocity coefficient for tile blaues is O · 9. Find (a) the 
blade angles so that the steam may enter without shock, and leave in an axial direction, (b) the power developed and the axial thrust !'o r a 
steam now of 720 lb/hr. A graphical solution will be accepted. 
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I. The armature and field rc.sis1anccs of 11 :!:WV shunt mn•or an: 0· 25 and 110 ohms rc~rxtively and when running on no load the 
motor •akes 6A 

Calculate the lo5scS amibutabk t\) rrnn, friCll(lll and wrnJagc and, assuming this value to remain constant al all loads determine 
the cflicicncv l'hcn the current surplicJ 1s 6:!A. ' 

2. I\ batter:, .:ons1\t111g of 48 cl!! s, havmg an rntcrnal rr,i,tancc of 0-012 ohm rer cell, 1s to be charged so that the emf rcr cell is 
raised Imm I ·85 to '.!•60V. 

fktcrmmc the ma,imum number of carbon lamp~ 01 a p·tral lcl l,,rnk 1\h1ch may be switched on in series with the circuit so that the 
currenr from rhc ::!::!OV marns docs nol C'<CCed IOA nt 1he commencement of chargin!!. 

If the circuit rc,n,11ns unalt.:1cd, c,1lculatc the ..:urrelll no" ng through the ba1t::r~ "hen the charge is iust approaching completion 
l':ich lamp is 1m1rkcd I IO\ . 3~ cp amt rcqum:s 3 7 w:nts per candle po11er 

3. l hc m,1gnct1c field rn the ;111 !PP of a two-pol.: motor has a nu, density ol O 8 Weber rcr sq. ms:ter (S.000 gauss). T he armature 
is wClund wrth 246 conductors each or 16 in. effocti1e kn~h mounted at 6 in .:ffoctile ndiu~. and at ful I load each conductor ca,rics a current 
o f 20A . i\~~umrng that the acttnl t,irquc produced rs cqui,alcnt to that due to two-thirds of the number of condu.:tors cutting the lines 
or force at right-:rng:es, !ind (a) tl,c turquc in pound feet and (h) the shaft horse power dc,clop.:il at 500 r.p.m. 

SECT,ON B. 

4. rxplain the princirlcs undcrlyinr the necessity for the ;mroduction of the term" Power Factor .. when consitlcrin~A.C. machinery. 
A n altcrn,rtor is supplying a l11:1d of 560, W. at a power factor oro 7. If app..iratus rs rnstalled that raises the power factor to 0· 8 

calcu'ati.: the increase in power ·Hail:1blc for the ,ame kVA lc,:iding. 

:i. 1\ heater unrt of ncglig1hlc incluctancc has a resistance of 6· 5 ohms and is intended for use with 100\' main;,. f'or what 50 cycle 
voltac:c would it be su itable when p:accd in series ""ith an c,ternal apparatus of negligible resistance, ha,ing an incluctanct: of 0·01 henry? 

If the frequency rises by 5 rer ce111 and this volta!!,e remains constant. what would be the resulting change of vollage at the h..:atc, 
termi na Is '/ 

6. Stale brieOy, the meaning 01 the e,prcssions .. star-connected " and ·· dclta-eonnectcd" as applied to thrce-rha5c A.C. rracucc. 
What i~ the ratio of the maximum line voltage to the maximum rhJse voltage 111 e..1ch case? 

Determine the line current taken by a 440V, 3-phasc, star-connected motor havrng an out put of 60 HP at 0 · 88 power factor and 
an e01c1ency of 93 rcr cent. 

SECTION C. 

7. Special requirements appertaining to the distribution of eiectrical energy and the necessary ancillary equipment obtain in oil tankers. 
W ith reference to these, what is the limi1i ng voltage for (a) power, (b) lighti ng and heating, with D.C. and A.C. rcSrectively'! 

S tate the system whereby main di,t ribution is effected and the tyre of cable which may be used. What arc the requirements relating 
to portable lamps and the illuminauon of pump rooms'? 

It D=ribc a squi rrel-cage induction motor and its working principle. Give a reasoned explanation of the effect of 1ncrc.1s1ng the 

torque 

9. l::.xplJrn the rc.-ison fonhe fitting of rmcrpoles 111 D.C. machinery. Sketch two adjacent marn poles o f a four-pole generator, showing 
th e direction of current flow in the field winding and di rection of rota tion; include an intcrpolc winding. 

How does this arrangeme nt compare with that of a similar machine used as a motor to run in the same direction ? 

Cll!EF FNGINEER-OFFICER. 
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SECTION A 

I. A peak bulkhead is 24 rt . in depth ancl the ordinates of width, at intervals of 6 ft. arc 26, 23 . 19, 13 and Ort. respectively. The 
peak tank is r'ull or sea water :md sea water rises to a height of 12 ft. on the other side of the bulkhead . lntcrmcdiat...- ordinates of width 
at heights o r 3 am! 9 f1, measured rrom the bottom of the bulkhead. are 8 and 16· 5 ft. respectively. D etermine (a) the centre of pressure 
rclatr, • 10 1 he tor of the tank and (/J) the total pressure on the bull-head, in tons. 

2 [ ~t.10,1sh a formula connecting d1~pla~emcnt, 1.h.p., sp.:.:,I ,tnd the Atlmrr.1lty coefficien t. Using the formula, cst11nate t he i.h.p. 
anticipated to be required to propel a vessel of 14,560 tons di~p!Jccmcnt at a spc.:d of J7 knots. 
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3. State, briefly, the meaning of the symbols 8, G, M, KM BM, and GM. Show how they arc related to each other. 
A box-shaped vessel, 28 ft. in breadth and 20 ft. in depth, floats at a draught of 12 ft. in sea water. The t.p., . is 12. Owing to 

damage two compartments are bilged. The CG of one is 50 ft. forward of the CG or the vc~~cl anu rhe distant:\! between the CGs of the 
two compartments is JOO ft. The rorward one is 45 ft. in length and of 70 per cent p..:rmeability, while the other one is 35 ft. in length and 
of 90 per cent permeability. Dctemine the new draught. 

4. State Froude·s Law of Comparison and st<1te how it is employed to determine the resistance of a ship from model data. The wave 
making resistance of a 12 ft. model is l ·65 lb. at a speed of 500 It/min. Find the h.p. required to overcome wave resistance of a 300 ft. 
ship of similar form when running at corresponding speed. 

5. A vessel of 13,570 tons displacement rests on an even keel at a draught of 29 ft. 3 in. , and the moment to change trim one inch 
is 935 ton ft. Cargo alterations take place as l"ollows: 370 tons are loaded 67 ft. aft of the CG of the vessel whi le 53 tons arc discharged 
from a position 57 ft. forward of the CG of the vessel. If the l.p.i. withi.n the range of draughts concerned is 59 and the centre or flotatioo 
remains at mid length, determine the new draughts forward a nd aft. 

SECTION 0. 

6. Explain the function of a collision bulkhead and, with the aid of sketches, describe the principal features of construction wi1h special 
reference to strengt h, attachment lo deck,. shell pla1 ing and double bottom. 

7. Sketch and describe the arrangement o f a rudder stock, gland and suspension for a pintlcless rndder. 

8. In the construction o f the cellular dou ble bottom or a ship certain members are described as continuous a nd others ns inlercostal. 
Whal ,s meant by 1hese terms? Show by means of sketches which parts of the structure are so fit ted and name the parts. 

9. W hat 1~ meant by galvanic action? St;ite which parts of a vessel's hull a nd fittings most frequent ly suffer wastage by galvanic 
actio n and the counter me.1snrcs taken. Describe a system which could be employed to control the wastage 

M ORNINO PAPER. 

C HIEF ENG INEER-OFFICER . 
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ALL CANDIDATES. 

1. Describe, in the form of a report addressed to an Engineer Superintendent or a Shipowner, the circumstances attending the 
bending of a main engine piston rod. The report should stale fully the probable cause of the bending, the steps ta~en to bring the ship to 
port, and suggest prcvcnti,e measures for the future. 

2. What fire-ex1inguishmg appliances do you consider should be provided in the machinery spaces of a slup using oil as fuel ? 
D e-,cribe them and explain how they arc operated, also how the extinguishing medium acts on the fire. What attention do these appliances 
require from time to umc? State the type and approximate horse-power of the machinery in the vessel to which you r answer refers. 

3. What are rhe phys ical propcrlles 

(aJ Connecting rod bolts; 
(b) the core of an armature· 
I r) evaporator coils: 

requ ired m materials intended 

(d) piston rings; 
(e) stern frames? 

for use as:-

Name and describe the na:urc of the material you considc1 ~uitable in each case. 

4. Describe, with sketches, an elec11 o-llydraulic steering gear ha\ing telemotor control. Indicate how the rudder is rel ieved when 
st ruck hy a heavy sea and how it is automatically n.;turned to its former position. 

5. Explain fully the method of lubricating the compressor pistons and piston rods of a carbon dioxide or ammonia refrigerating 
machine, also the principle upon which any appliance used to effect this purpose works. Describe the piston and piston rod packing, and 
the properties required of the lubricating oil. Of what materials are the parts made ,,hich are in contact with the refrigerating medium 
in the case of an ammonia machine, and why? 

6. Describe the construction of a centrifuga, circulating pump, and explain its action. Give your views as to the suitability of rubber 
for the impeller shaft bearings. 

7. Explosions have occurred on oil tankers in harbour and at sea. How may such a disaster be caused, and what measures should 
be adopted with a view to prevention'! 

8. Describe a distant-reading boiler water-gauge which docs not require to be mounted at water level. State clearly how lhe gauge 
is charged and tested. How might such a gauge gi,c a fa lse reading? 

9. Describe a system or mechankal ventilation Jor the living spaces on board ship. I low is the temperature of U,e air regulated? 
Wh;it attention docs the ventilating installation require to maintain it in a satisfactory workir,g condition? 

11 
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STEAM CANDIDATES. 

I. Descrihe a system of forced lubrication for a set of geared turbines. Illustrate your answer with diagrammatic sketches. and 
stale the pressures at various points of the system. also the means b} which oil ,~ 1ccondi11oncd, and the amount possibly lost per day. 

'.!. Give an c,ample of the occurrence of (n) groovi ng, (h) pitt111g, (c) wastai•c 111 a cylindrical boiler. In each case state the probable 
cause of the defc.:1, and suggest a satisfactory rcpai1 and the act io n 10 take 10 pl-C\ent further occurrence. 

3. Describe, with the aid of skc1chcs, a c:c111nfugal type feed pumr suitable for surplying feed lo a water tube boiler worl-.ing al 
450 lb/sq. 111. Show how the axial thrust of the pump may be balanced hydraulica lly. 

4. I low may the \alve gear of each cyltmler of a triple-expansion eng111e be linked up independent I)'! What effect has link ing up 
and opening out the low pressure vahe gear on (al the steam consumpt1011, (Ill the rower developed in the separate cylinders, {c) the to1al 
power Jnd (ti) the shape of the 111c.licator d iagram'! 

5. De,;cribc, with the aid of a sketch, a "full bore·• type safety \':the. If the valve be used as a surerheater safety valve. compare 
the effect of rlacing the pilot vahe on the m:.iin steam drum wnh that of incorporating It 111 the valve chest on the superhea1cr outlet. 

6. Give a fully reasoned e~plnmttion of the effect that a loss vacuum ,~ould ha\e on the LP. Turbine F)d1aust temrcrawrc 1fsuch 
a loss was caused by (a) air leakage,(/,) dirty condenser tubes. Give some ros\1ble ,ources or air leakage to the ~ystcm nnd describe how 
such lcal..s may be detected and rectified. 

7. (dve J111w1,1oned sketches of the arrangement o f rlatcs and rivet, at the 1unction of the !ongitudin:.il shell seam and the ci rcum
ferential end plate \Cam of a large e) lindrical boiler. Discus~ the relative strength of plate and rivet sections 111 the /011gi111di11al ,lrel/ 1('(1111 

and 111ciic,1tc the different ways in which this longitudinal joint may fail as the rc~ult of over-,m!ssure. 

:!. W11h the aid ol rough sketd1cs. 111d1cate the construction of three different types of modern marine water tube t>oikrs. 
I ,rirc,s or1nions regarc.ling their characteristic features and relative advantages, particularly from the asrccts of accessibility for 

ck:n111g and ov.:rh:rnl, facilities for cffcuing ten,porai, repair; ,uch as the storping or rerlacement of burst tubes and reliability for hard 
anJ ,"()nt111u,1us ,teaming 

9. In the case of a turbine 111stallauon using high-pressure steam, feed hea11ni: is sometimes effected 111 two or three stages. Make 
a sl.clcton diagram of such an arrangi:ment and show thereon the heating and feed p1rc connections. Describe the arrangement and State 
the ,ourcc, of the healing steam supply, the appro>.1mate pressure at \\h1ch the ste,1m enters the heaters, and the manner of d1spo,al or 
t he \' atcr of condensation. 

Alli RNOON PAPLR. 

Clllff fNGINlTR-OrnCER. 

CNGI NLERING KNOWLEDGE- B II. 

Do not deface or mukc any riarks on this paper. 

Do not copy the questions. 

Six q11ejfio111 OAL Y to be auempretl. 

(Tim.: allowed: 3 hours.I 

M OTOR CANDIDATES. 

J. Describe, with sketches, a fuel injection valve ror a heavy oil 1111crnal combustion engine. E:-.plain its ac11on, state how the qunnuty 
of fud i~ vMied to suit different lo.ids, and give the r.::riod of 111ject1on. 

2. Describe thc operation ,,1 remov111g the riston of a hca,y oil main engine for 1nspcct1on. What inspection would you make.\\ hat 
notes \\OU Id you take. and \1 hat defects do you think might b1.• found'! Describe any adJust men ts that may be necessary before replacing 
the r1ston. 

3. Instances or crank case c,plosions have occurred \\1th scrt()US result~ in some cases. What do you consider m:.iy have been the 
cause or c. uses of these e,plosions, and 1\hat measure, wuuld you suggest with a view to mmimi:;ing the danger of explosion '? Describe, 
briclly , a device \vhich ,1oulJ giw warning of dangerous conditions in the crank case. 

4. I low 1s rever'ill l or ,1 la rge internal combustion engine uccomp!1~hcd} Oe....:nbe a re1cr..ing gear and explain lls action. I low may 
a c)·linJer be relic,.ed of exccssi\C rrcssure when the engine 1s be111g re1cN:d ·t 

5. [)escribc some of the defects nccess1tat111g the stoppinE? of the ma111 cng111es that you ha1e expcricnccJ at ~ca in motor \CSScls. 
What caused the defects and how were they remeJ1cd '! 

6. To what u,cful rurposc 111.1y the heat contained 111 the exhaust gase~ of a main heavy oil engine be put? Describe fully any method 
or utll1s1ng the hear of e,haust fi,tY:S. and state the t}flC of engine to which your :111swcr 1cfers. 

7. What 1s th1; meaning of the term volumatric ellkicncy e1s arplicd to an air compressor '! Describe the construcuon of a thrce-sta~e 
air comprc.,sor and ewlain its ,1ctmn. stating the pressures obta111cd at the diffcr~nt ~t:lges. What advantages docs a multiple-stage eom
prc,,or rossess over one of a ~ing!e-stagc type'! 

~- De,,.;nbc the con,tructwn of an air starting l'ahc and explain rully how it i, operated. \Vhat dan~er mny arise fmm a leaky val\'e, 
and how may the v.ilvc b..i tc,,tcd L>r ti,;htn.!SS? \Vhat b the usu.ii pr..:ssure for :,t,1rl1111.t air, and within what limit~ of pressure may a main 
hc:1v:,, oil cng111c be operated'! · 

9. What is a draw card d1ai:,ram, and how may 1t he obtained·? Ora\1 the ord11urv diagrams with draw card dugrams supcrimrosed 
for the rollowing case~: (a! norm,tl case, firing properly timed,(/,) earh firing, (c) late tiring. l:.xplain the effect or (b) and (c) on the \\ orkmg 
of the engine. Show the eff.,ct of after-burning on an indicator Ji,tgrJm. 

J3 
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