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EXECUTIVE COUNCIL.
No. 78. o * - ij“h_

Rules for the EFxamination of FEngineers in the Mer- {
cantile Marine made by the Governor-in-council under
Section £ (8) of the Merchant Shipping Ordinance., [899,
‘rOrdinance No, 10 oy 18939), on the 2nd day of June, 1909,
and amended by the Governor-in-Council on the 7th day of
Seplember, 1908,

CHAPTER 1.

-
- - .

GENERAL RuLEes. | -

? utﬁorit{ 1. These regulations are issued in pursuance of the Merchant Shipping
or Rezula- : : : ]
tions. Consolidation Ordinance No. 10 of 1399.

In accordance with section 4 (2) of that Ordinance, *“Every British and
every Colomal ship exceeding 60 tons when leaving any Port in the Colony must
be provided with officers duly certificated according to the following scale :— -

* * % * %

(d.) If the ship is a steamship of one hundred nominal horse-power or ,r
upwards, with at least two lingineers, one of whom shall be a
First Class, and the other a First Class or Second Class Engineer,
duly certificated.

(e.) 1t the ship is a steamship of less than one hundred nominal horse- |
power. with at least one ngineer who is a First Class or Second 3
Class Lingineer duly certificated.”

An officer 1s not duly certificated unless he is the holder for the time being of
a valid Certificate of Competency under the Merchant Shipping Act or a Colonial
Certificate of Competency declared by order of His Majesty in Council to be of
the same force as if it had been granted under the said Act, of a grade appropriate
to his station in the ship or of a higher grade.

If any person, having been engaged as one of the above-mentioned officers goes
to sea as such officer without being duly certificated, or employs a person as an
officer, in contravention of the above provisions without ascertaining that the
person so serving 1s duly certificated, that person shall be liable for each offence to
a fine not exceeding two hundred and fifty dollars. |

By section 4 of Ordinance 10 of 1899 provision iz made for holding ex-
aminations for the grant of Certificates of Competency, and power is given to
regulate the conduct of the examinations and the qualifieation of the applicants.

%

How to - 2. Candidates for examination must fill up a form of application (form

“PPlY Exn, 3) at the Harbour Office. The form, properly filled in, together with the
candidate’s certificate of apprenticeship, testimonials, and discharges, must be
lodged with the Harbour Master not later than the day before the day of examina-
tion.

r “-‘A

The Examiner should be particularly careful to ascertain that there are no -
gaps in the Candidate’s service which are not properly accounted for, before he is
allowed up for examination. |

Age. 3. Should any doubt exist as to the age of a candidate he will be required
| to produce a certificate of birth.

Fraud and 4. It is provided by section 4 of the Ordinance that any person who makes,
sentation,  ASsists in making, or procures to be made, any false representation for the purpose c
- ot procuring either for himself or for any other person a Certificate of Competency,
shall 1 respect of each offence be guilty of & misdemeanour, which is punishable,
on summary conviction, with imprisonment for a term not exceeding six months,
with or without hard labour, or with a fine not exceeding one thousand dollars.
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5. All candidates will be required to produce, in addition to the official dis- Testi-
charge certificates, testimonials as to their workshop service and as to their service 313*;;’”‘5
at sea. The testimonials as to workshop service must be signed by the employer, service.
and must testify to the candidate’s conduct and ability, and state what kind of

work he was engaged on (e.g., fitting, erectiug, etc.), and for how long.

6. Testimonials as to service at sea must testify to the applicant’s sobriety, Testi-
experience, ability, and general good conduct for at least the last twelve months’ momss
service at sea preceding the date of application to be examined. They must be
signed by the Master and Chief Engineer (or in the case of testimonials to Chief
Engineers, by the Master and Superintending Engineer) and must clearly state
whether the applicant was on regular watch, and 1 regular charge of a watch on
the main engines or boilers. It is desirable that testimonials of candidates should
be endorsed by the Superintending Engineer. No time spent in clerical work will

be allowed to count.

7. Candidates who have neglected to join their vessels after having signed penanty for
articles, or who have deserted their vessels after having joined, or who have been isconduct.
found guilty of gross misconduct on board, will be required to produce satisfactory
proof of two years’ subsequent service and good conduct at sea unless the Harbour
Master, after having investioated the matter, should see fit to reduce the time.

T 8. In cases where a testimonial from the Chief Engineer, or from the Master, rurther as
is for any sufficient reason not obtainable, one may be submitted from the Superin- ' ¥

tending Engineer in place of that of the Chief Engineer, and one from the
Managing Owner or Secretary or Chairman of a large Company in place of that of
the Master ; but in every such instance the testimonial must declare that the facts
stated are in accordance with the reports made by the Chief Engineer or the
Master, as the case may he, or else that the facts arc within the writer’s personal
knowledge. |

9. When a candidate is observed to be hard of hearing, or 1s labouring under pruysical
any other obvious physical defect, the signatories of his testimonial are required to Jefect
mention that defect specifically, and to state whether it in any way interfered with
the efficiency of the candidate as an Iingincer on watch. When these modified
testimonials are such as to completely satisfy the IExaminer that the defect 1s not
such as to interfere with the efficient discharge of the applicant’s duties as Engineer,
the examination is proceeded with ; otherwise the case 1s referred to the Harbour
Master. Candidates afflicted with nervous impediment in speech may write their
answers to vivd voce questions.

10. The testimonials of service of Foreign lingineers and of British ingineers roreign
serving in foreign vessels, which cannot be veritied by the Harbour Master, must j2gmee:
be confirmed either by the ‘Consul of the country to which the ship in which the service.
candidate served belonged, or by some other recognized ofhcial authority of the
country ; or by the testimony of some credible person on the spot having personal
knowledge of the facts required to be established. The production, howeyer, of
such proofs will not of necessity be deemed sufficient.  Each case must be decided
on its own wmerits ; and if the sufliciency of the proofs given appears to be at all -
doubtful, the point will be reterred to the Governor. |

11. Service which cannot be verified by proper entries in the articles of agree- service must
ment of the ships in which the candidates have served cannot be counted. e verificd.

12. Foreion Engincers must prove to the satisfaction ot the lixaminers that yow
they can speak and write the Iinglish labguage sufficiently well to performn the Fnencers
duties required of them on board a Dritish vessel.  In every case, before failing a ingish.
candidate for insuflicient knowledge of the English language the lixaminer should

refer the matter to the arbour Master.

13. If the candidate passes he will receive a Certificate signed by the Issueof
(overnor - Certificate.
14. If after a candidate has passed the examination 1t 1s discovered on further Service
. . L . . s TR . . found to be
investigation that his services are insufficient to entitle him to receive a Certificate insumcient.
of the grade fqr which he has passed, the Certificate will not be granted to him ;
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but if the Governor is satisfied that the error in the caleulation of thie candidate’s
services did not occur through any fault or wilful misrepresentation on his part,
e will have the fee returned to him. Should his service entitle him to a Certifi-
cate of a lower grade it may be granted to him, and the difference, if any, between
the fee paid by him for the superior Certificate and the fee payable for the inferior
Certificate will be returned to him. The superior Certificate will not be granted
untll the candidate has performed the amount of service in which he was deficient,
and has been re-examined in all the subjects, unless the Governor sees fit to dis-
pense with the re-examination.

Failure i 195. 1f the candidate fails in practical knowledge he may not present himself

tion. — for re-examination until he can produce proofs of three months’ further service at
sea as Kingineer on watch on the main engines or boilers from the date of failure.
If he fails in arithmetic, elementary questions, or drawing only, he may come up
again at any time. |

Fee must be 16. Candidates for examination, in making their application on the form

pud Bt Exn. 3, will be required to pay the examination fee before any step is taken to-
wards quiring into their service or testing their qualifications, &e.  If the candi-
date 1s found not to be qualificd, the tee will be returned to him.

Fees 1ot

retaenod on 17. 1f a candidate fails in his examination, no part of the fee he has paid will
failure. pe returned to him.

Table of 18. The fces are as follow : — |

fees, - . . .o
Second Class Kngineer’s Certilicate............ ORI -1 &
First Class Lingineer’s Certificate.............. Cheerrreeeiaiean, $20.

CHAPTER II

QUALIFICATIONS REQUIRED For THE VARIoUS GGRADES.

Second 19. Second Class Engineer.—~A candidate for a Second Class Engineer’s Cer-

(lass. tificate must be 21 years of age :—

(a.) He must have served as an Apprentice Engineer for four years at
least, and prove that during the period of his apprenticeship he
has been employed on the making or repairing of steam engines,
bollers, &c. Three years of the apprentice time must have been

passed 1in the fitting or crecting shops, or in both. In calculating

the four years of artisan service which arc to coustitute the
required apprenticeship, which should not begin at an earlier age
than 15, time spent at a technical school (recognised by the Board
of Trade as suitable) where there is an engineering laboratory,
may be taken into account and accepted as equivalent to artisan
service at the ratio of three years in the technical school to two
in artisan service, provided that the applicant was over 15 years
of age, and can produce the Principal’s Certificate for regular
attendance and satistactory progress, and provided also that in
such case the other portion of the time was spent in the fitting
or erecting shops of an Engineer, as indicated above.

Time spent in a technical school cannot be accepted as equi-
valent to more than two years’ artisan service, and time spent in
foreign technical schools can in no circumstances be recognised.

Journeyman’s time will be considered as equivalent to

apprenticeship.
Livery applicant must produce testimonials of ability as an
Engineer workman to the satisfaction of the Harbour Master.

On and after January 1st, 1910, if the candidate has served
as an apprentice kEngineer or Journeyman, under the conditions

above prescribed for less than four years, he will be required to

N
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make up the deficiency or to complete this period of lour years
by service as Engineer at sea on regular watch on the man
engines or boilers (1) of a foreign-going steamer of not less than
66 nominal horse-power, or (2) of a home trade steamer of not
less than 66 nominal horse-power, such service to be counted as
cquivalent in the case of (1) to two-thirds, and in the case of (2)
to four-ninths, of service as apprentice Engineer or as Journey-
mati.

If the candidate has not served at all as apprentice Engineer

. or as Journeyman, he will be required to have served at sea, n

lieu thereof, as Kngineer on regular watch on the main engines

or boilers, six years in a foreign-going steamer of not less than 66

nominal horse-power, or nine vears in & home trade steamer of
not less than 66 nominal horse-power.

(0.) In addition to the apprenticeship as above deseribed, or the alter-
native sea service, the applicant must have served one year at sea
as Engineer on regular watch on the main engines or boilers of a
foreign-going steamer of not less than 66 nominal horse-power ;
or eighteen months in a home trade steamcr of not less than §6
nominal horse-power. |

(¢.) He must be able to give a satisfactory deseription of boilers, and the
methods of staying them, together with the use and management
of the different valves, cocks, pipes, and counections.

(d.) He must understand how to correct defects from accident, decay,
&e., and the means of repairing sucn defects.

(e.) He must understand the use of the water gauge, pressure gauge,

. barometer, thermometer, and salinometer, and the principles on
which they are constructed.

() He must state the causcs, effects, and usual remedies for incrusta-
tion and corrosion.

(7.) He must be able to explain the method of testing and altering the
setting of the slide valves, and method of testing the fairness of
shafts and adjusting them.

(.Y Tle must be able to calculate the suitable workino pressure for a
steam boiler of given dimensions, and the stress per square inch
cn crank and tunnel shalts when the necessary data are furnished,

(/.) Hemust understand the construction of steering engines, evapor-

ators, feed filters, and feed heaters, _

(7.} He must understand the construction of centrifugal, bucket, and
nlunger pumnps, and the prineipie on which they act.

(1.) He must be able to state how a temporary or permanent repair
could be effected in case of derangement;of a part of the machinery,
or total breakdown.

(1) He must write a legible hand, and have a good knowledge ol arith-
metic up to and including valear and decimal fractions and square
root. He must also understand the application of these rules to
questions about safety valves, coal consmmption, consumption of
stores, capacities of tanks, buniers, &e.

(m.) e must be able to pass o creditable examination as to the various
constructions of paddle and serew engines in general use ; as to
the details of the different working parts, external and internal,
and the use of cach part.

(1.} He must possess a creditable knowledge of the prominent facts
relatine to combustion, heat and stean. |

SO. 't Crass Exciwsen—A candidate for a IFirst Class Engineer’s Cer-
tificate must be not less than 22 years of age.
In addition to the qualification required for a Second Ciass lungineer,
(r1.) he must :—
(1.) bave served at sca for 12 months, with a Sccond Class Certi-

)
,_ ficate of Competeney or service, as Senior kngineer in charge

—r AP Ol L doam B -, B L w ST T RIAL o Ll a W aa -

1910.

Fivrst Class.

Rl
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of a wateh on the main encines or boilers of a {01‘(,10’11 00111-11‘
stemnbmp of not less than 99 nominal horse- -power ; or

(2.) have served at sea for 18 months, with a Second Class Certi-
tificate of Compe tum} or service, as First Enginecr of :
home trade steamer of not less than 99 nominal horse- power;
or 2 \emns as dSecond Knginecr of a home trade steamer of
not less than 99 nominal horse- -power, with a sceond Class
Certificate of Competency ; or

(3.) have served 2L vyears, with a Sccond Class Certificate of
somypeteney or service, as Third Eneineer of a home trade
steawer of not less than Y9 nominal hLorse-power, if, during
the whole of that ];umd he has been the Senior ¥ngineer in
charge of a wateh on the main engines and boilers ; or

(4.) posscss, or be entitled to, a First Class Certificate of Service.

(0.) e will be required to wake an 11_1Le]hg1ble nand sketch, or a work-

e drawing of some one or more of the principal parts of
steaitl-chging, i! LG uiklli in, without a copy, ail the nceessary
dimensions in figures, so that the sketch or drawine could he

worked from.

(¢.) He must also be able to take off and culeulate indicator diagrams.

(a’ ) He must be able to caleulate safety-valve pressures, and the strengtl.
of the hotler shell, stavs, and riveting,

(e.) He must be able to siate the general proportions borne by the prin-
cipal parts of the machinery to each other, and to Czﬂ(‘uhtg the
direct stress, the torsional stress, and the bendi ing stress in round
barg, and ihe direct stress and the bending stress in rectangalar

but'a-s with orven loads,

(/) e must be able to explain the method of testing and altering the

setting of the siide valves, and to sketch about what difference

any alteration in the slide valve will make in the indicator dia-

gram, and also the method of testing the fairness of shafts, and of
Jufsurff them.

7.) H{: must be conversant with sarface condensation, superheating,
and the woriing of steam expansively.
(7.} s knowledoe of

Hlﬂ‘w'ﬁ 108 ami SO

withmetic must include the mensuration of

s and the extraction of the square and cube
100*:.}. aivd the apnheation of these rules to guestions relating to
the power, 1113{;.}-, aind ccone omy of cngines and boilers, and to the
stresses 1n roas, shalts, and levers of the CLUINC,

i
i
1

Lo T

(4.} He must understand ¢ li ¢ construction of, and be able to muintain in
working condition the auxihiary machinery which is ii’ coed under
g cf mve viz.: refrigerasting machinery, electrie licht engines,
an (l}lu;t nos, clectrie motors ftted to ships’ Lowu by .L{mln:

N R I [N I CRNIN. "
maeninery, and the various deseriptions of steering eneines, &e.

s

i

L

1. When the work<hp service has been performed in a place where steamn
' |

cnglnes are 11ot made or lullll“(”L and the cliss ol w 1'5{ done 13 smilur to thae

‘ L 1"- £ A "’:*a 1 YL T ] 1y ‘'l -.'-'- ; . .
lmm red in i‘if__j ne AKTILY, The SePvice may be ace ijd with an additionad veal Of

quan[ﬁ)-mg service 3 that 1z, o years' worishop serviee and two years in the

cngine room (of which one vear must have been at SCi ), OF ONE vear at cnoie

hti‘mﬂ in a sultable marine o 1?_;;116 a'm”*@:*}op and one vear at sea in the engine
roomn. 1The approval of the Harbour Master must be obtained in every such case

hefore the candidate 1s examined,

2. When the workshop serviee has been performad in a plice where engines
arc made, and the dup‘u'tment I which the applicant has been principally engnged
is not ‘‘fitting 7 or ‘ferecting 7, the case must be sp eclally considered,  1f the
service be such as is uscful training for an Lungineer, the service may be aceepted,
but 1 every such case the applicaut mu nt prove adl: litional engine room or marine
engine workshop service as required above.
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283. In the case of candidates for T'irst Class Certificates qualifying service
means service on 1*(:@11]{11' watch as Nenior anneer n c}nrne of the main engines

or boilers Dumno‘ the whole of the perlod chnmd Um(hd ates must have bLul 11
posae%%mn of Second lass Certificates.

In the case of candidates for Second Class Certificates, qualitying service means
service as It m’meer on regular w: atch on the main engines or botlers. In 1o case
will time spent in clu*u,al work be allowed to count.

24. Tn all cases the candidates” names must have been duly entered on the
ship's Articles as lingineers in their proper ratings.

25. Foreien Engineers cannot be examined for a iirst (‘l:l_;%:sf; Certificate
unless they have performed the sea-service stated in paragraphs 20 with the
requisite British Certificate.  The service may have been performed 1u torcign
vessels 1f the candidate can produce satisfactory testimonials as to conduct and
character, and 1s able to prov ¢ that the service hias been 1 the requived capacities,
and “hat during the pericd of wervice he lLas Lekd o British Certificate of Cown-
petency of the rank 1*@(1111'*ed by the Reculations (see para. 10).

28, Being on regular watch means being on wateh for at least eight hours a

day.

Q7. Unly such service as gives 1{3 c\p(un;mb required to make a man
thoronghly competent ag a sea-g HH__; noineer 18 accepted as ¢ lm“:, IEVIng service.
Iiven Loz A ‘*(mond (Olass Certificate the (’mmd“m must Hrove to the catisfaction of
the lKxamuner that 11{* 18 qn* ditied by experience and h wowiedoe to act as Chiel
Engineer in an under-povwered ste

vaer of 99 nominal horse-power on w voyage,
sav, fngland to Loy i;t, ‘izhfng full responsibility for engines and boiier.

25, The sen-service requirad by these Regulations v, unless otherwise stated,

service performed in foreign-going ships.

0 Service 1 the home or const g hrade Iy reon; rded as being GOV alent to
two-thirds of the same period of time set \(,J in the foreign tmm

30. Service as watehkeeper on a lake or rviver steamer of nct less than 66
nominal hovse-power may be accepted under the following conditions 1 —

(1.) the service will 01‘11}* count halt as much as sea service ;5 e, every
two months of lake or river service i1s only equivalent to one
motith's sea service ;

(2.) candidates for Second L1:1--~ (ertificates must prove, i addition to
}:1.;:::6 or river service, at least ﬂ'ﬂ‘{}e months’ qualifyving service at
sea in a steamship of not less than 66 nominal horze-power ;

(3.) candidates for First Class Certificates must prove, in addition to
Inke or river service in vesscls of 99 nominal horse-power, at least
<ix months’ qualif 3111“ serviee at sea, with a Second Class
Fagineer’s Certificate, in vessels of nor less than 99 nominal
norse-power.

31. Rervice performed on board auxinary screw whalers and other vessels
with fwxi'i“lj steam power of not less than 64 nominal horse-power in the capacity
of Enginecr may be allowed to count towards qualifying candidates tor exam -
tion for Second Class Iingineers’ Certificates of (ompmoncv to the ¢xtent of one-
half the time the vessel 1 actually at sen.  If the candidate 1s able to prove a
laroer amount of time under steam, he will be aliowed to count the whole of such

extended time.

32. Service in sea-coing steam dredgers, fishing-boats, or tug-boats and 1n
sea-golny pilot vessels w hen on their station or wlhen TOIng 10 Or retumiun from
the same may be qccepted under the following conditions : —Two months of such
service 1s only equivalent to one month’s quah{}mﬂ service, Candidates for
Second Class Certificates may perform all their sea service in sea-going steam
dredgers, fishing-boats, tug- boats, or pilot vessels but they must have been on
regular watch on the mam enfrmes or boilers, and the vessels must not be less than
66 nominal, horse-power. Candidates for First Class Certificates must have served

Qualifying

service
defined.

Names on
Articles,

Foreizn
Encinecrs.

Hegular
watel.

Further as
to qualifying

CSGMVICC.

ervice,

-

il

LF

Homeae trade
COrViCce,

L.ake or
I'IVer service.

Service 1n
auxiiiary
SCrew steam-
<hips,

Service 11
dredgers,
trawlers or
tng-boats,
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Serviee in
yachts,

Certificates
Oof servieo,

Laxamiiza-
tion of
Lncine
Room
Artificery.

Application
by Noval

4L

(' .J:Ullffbi
[.ocal

Certificntes,

attempt, but if

in vessels of at least 99 nominal horse-pow cr, and have been in charge of a watch
on the main engines or boilers. They must, in addition, have served in a thtymn
capacity for at least six months in a fOI‘el"J‘H going cargo or passenger steamship, or
nine months in a home trade cargo or passenger s‘rm*n%hp

33. Service performed In steam yachts, either within or beyond home tr'adt,-

limits, may be accepted as equivalent to two-thirds of the time pertormed i
foreign-going trading vessels, provided that the candidate’s name 1s entered on the
vessel's Amclea and that he can prove, to the satisfaction of the llarbour Master,
that the time claimed was actually served at sea.

Candidates for Second Class Certificates may perform all their service in
vachts, but the candidate must have been on regular watch on the main engines or
bollers, and the veszels must be of not less than 66 nominal horse-power.

Candidates for First Class Certificates must have served on vessels of not less
than 99 nominal horse-power, and must have been in regular charge of the main
engines or boilers. In addition they must have served for at least three months
m a qualifying capacity on board a toreign-going trading or passenger steamship.
This additional service will, however, not be required in the case of a candidate
who has served for 18 months as First Iingincer, or for 2 years as Second Lngi-
neer, of a steam yacht of the requisite power.

34. An Officer who has attained thie rank of lingineer Licutenant or Lnnmeer-' "

Sub-Lieutenant 1n Ilis Majesty’s Navy or the rank of Iingineer or Assistant
Engineer in the Indian Marine =service, is entitied without e:\ammatlon, it an
Engineer Lieutenant or Engineer, to a Certificate of Service as Iirst Class Engineer,
and 1f an lingineer Sub-Licutenant or Assistant lingineer, to a Certificate of
Service as decond Class Engineer. These Oilicers may be examined for a
Certificate of Competency on the same conditions as KEngineers of the Mercantile
Marine.

An Officer who has attained the ranik of Chief Artificer Engineer i His
Majesty’'s Navy is also entitled without examination to a Certificate of Service as
Second Class Ln oineer.

35. Artificer Iineinecers, Chicf Lneine Room ALtlﬁcelb, and Iingine toom
Artificers in the Royal Nm"}, may be ex: amined for Certificates of Lo“v}l}etom*) oM
the same conditions as Iingiueers of the Mcercantile- Marine.

306. The Lords Commissioners of the :-\dmimlt}; have directed that apphica-
tions from Officers of the Navy for Certificates of Service or for permission to be
examined for Certificates of Competency must, in the case ot Ufficers on the active
h&t be made through the Commuanding Officer to the hecretary to the Admnaltv
and in the case of Officers on ha.fmn or who have retired direct to the Sec etm}
to the Adimmlt}, wio 1n cither case will forwaid the application to the Harbour
Master.

37. The term * Certificate 7 in these Regulations means a Certificate issued
by the Doara of Trade, or by a l) ritish Possession under the provisions of the Mer-
chant Shipping Act. A list of the Colonial Certificates so issued 1s given in
Appendix D).

The holder of a Colonial Certiticate of Compctuw\* not granted under the
Merchant ‘ﬂlnl plnY Aci, or of a Certificate of Compétency o anted after examina-
tion on board one of His Majestyv’s Ships, who wislies to be examined for a Doard
of Trade Certificate of the same grade, must 1)101(‘ that he has performed the
amount of service required by these Legumﬂon-_, for that grade, and comphefl with
the conditions lawd down as to testimonials.  No fee will be demanded for the first
the canditate fuils the uwsual fee will be demanded on any subse-
(quent attempt.,
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CoNDUCT OF THE KNAMINATIONS.

38. The examinations will commence carly in the forenoon, and will be

il
i

continued from dav to day antil all the eandidates are exanined.
3

39. Candidates ure required to anppear at the examination rooni ]_nn'u:r'llnﬂy at
the time a ppoi nted.

40. Belore commencing the examination, the tables and desks must be cleared
of all scraps of paper, or books that are not used in the exanunation, and care
should be taken that the ecandidates do not bring into the exammation-room any
book or paper.

41. No persons will be allowed in the rooms during the examinations other
than those whose duties require them to be present.

No Instructors will be allowed on the premises.

42. A sheet of blotting paper will be 1ssned to cach candidate with the first
-examination paper, and it wmust be returned to the Examiner when the last paper
is completed ench day.  The Fxaminer will be careful to sce that the blotting
paper has not heen used by the cindidate in solving his problems, or for conveying
information to other candidates.

43 No candidate will be allowed to work out his pr(:-blunm on a slate or on
waste paper, or o write on the blotting paper supplied for his use in the examination,
Violation of thix rule will subiect the candidate to all the penalties of a fatlure.

J I

Additional sheets of paper will be supplied by the Kxaminer if required, but
thev must be attached to, and torm part of, the examination papers.

44. All hooks necessary for the use of candidates under examination will be
provided by the Harbour Department, and candidates are prohibited from bringing
into the examination room hooks or papers of any kind whatever.  The shghtest
indfringement of this regulation will subject the offender to all the penaities of a
failure, and he will not be allowed to present himselt for re-examimation for a
period of three months, |

4.5, Candidates for First Class Certificates have to pass an examination 1
rotch working drawing, which may, i the cmdidate’s option, be either hand
sketehes elearty dimenstoned and complete i the necessary views and sections, ov
drawines to o seale.  Drawing boards and 7F squares will be provided by the
Harbour Deparoment, but the applicants will have to bring with thenany drawing
instrupients they may require.

48, Candidates should be =0 placed as to prevent one copying from another,
and no commuuication whatever between the conaidates should be allowed.,

4'7. In the event of any candidate being dizcovered referring to any book or
paper, or copying from another, or alfording any assistance or giving any mforma-

tion to another, or communicating in any way with another, during the time of

examination, or copying any part of the problems for the purpose of taking then
out of the examination rooms, he will subject himsell to all the penalties of a
failure, and will not be allowed to be examined for a period of six months.

48. No eandidate may leave the exmmination room without permission and
without giving up the paper on which he is engaged.  Under no circunmstances

will the same paper be returncd to him, but the lixaminer may substitute other
data, or another question.

49. If a candidate defaces, blots, writes in, or otherwise injures any book or
form belonging to the Harbour Department, his paper will be retained until he has
replaced the damaged book or document. He will not be allowed to remove the
damaged book or document, and will be subjected to all the penalties of a failure.
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00. Any candidate violating any of the regulations, or being guilty of in-
solence to the KExaminer, or of disorderly or 1mproper conduct in or about the
room, will render himself hable to the postponement of his examination, or, in the
event of his having passed, to the detention of his Certificate for such period as
the Governor may direct.

51. The examination of candidates for Second Class Cer tlﬁmtm t011-~1-~t5 of
t}ll*{-x pad L= LtllLllillt‘Ll{, LlUilngnL LEy {ill{’ﬁfl()u*ﬁ, il ?H f’l Coce uu{i, cintiu 1) Cellle aldd ol
for First Class Certificates of four parts : arithmetic, drawing, clementary (uestions,
and vied voce.  See paras. 18 and 19,

5Z2. When the number of marks obtained in arithmetic amoun's to 28,
that 1s two-thirds of the maximum, the candidate passes in arithmetic.

If the marks obtamned amount to 21, but not to Z8, and 1f the applicant has
had long sea experience, his testimonials should be taken mto account, and his
examination continued, 1f deemed advisable by the lixaminer, and he mayv be
passed or faled, having due regard to his practical knowledoe, J.nd to whetiier he
18 ljeing examined for second class or first class. '_

All Knglncer applicants presenting themselves for examination will be
l*eqmwd to gIve written answers to ten questions selected from Klementary (Ques-
tions shown 1n Appendix B, These questions are intended to furnish a re (ml to
some extent of candidate’s knowledge at the time of his (,\mnuntlon, and also to
induce the candidates to pay more :’Lttentlon to their handwriting and <pelling.

¥

Examiners will require all candidates to fill up a form H 137, Exn. 3.

The questons for both classes of Iingimeers will be taken frow the same
series of Llementary Questions ; and candidates for hrst class certificates are
expected to show their superiority by giving answers more complete than those of
the other candidates.

54, UHaving regard to the fact that when the oral examination is held. the
candidate has fth"uuh passed 1 artithmetice, and, 1f a first class candidare, m draw-
ine, and bas also u-ntmn answers to the delllﬂlltdl}’ questions, the kyaminers will
deal with practical, rather than theoretical, questions 1n the diviston of the
examination ; and no candidate shouid be falled without having been well cross-
questioned 011 the points for wihich failure takes place.

The elementary (uestions to be answerced on Form Fxn. 134 are jrf._'n'::f;fl starting
points in w/ed voce examinations.  With the candidates’ written answers bhefore
the Kxaminer, the same question can be put 11 a way reguiring an answer in
another form., Iach question may be developed into several according to the
circumstances of the case, e.9.: —

1. What 1s made of 7 Of w hat parts doces 1t consist ?
2. What is its use ¢
3. What attention does it require at sea 7
4. What attention does it require in port ?
When 1t becomes defective, what 1s it that principally goes wrone
with 1t ?
How is it repaired 7
What alteration may prevent a recurrence of the defect ?

It is considered of great mlp(n tance that Itnoincers ])reaentmﬂ‘ themselves for
cxamination should have an extensive knowledec ()E the particuiars of actual casual-
(1o« which have ocearred at sea. and be able to wiw how these mioht l.il ve hean -
vented. and how remedicd.  Sometimes an Lingincer presents himselt who has had
no pi‘l""")l"]‘ll experience of any defects, and who can tell nothing about casualties
to machinery which have occurred in the expericnee of others; sueh candidates
<hotuld he elo:-_se]y questioned as to their knowledoe of botler und e: neine constrie-
tion and the repairs of sane.

The management of engmes and boilers at sca, the duties of the Lingineer on
watch, the work to he done to the engines, boilers, and auxiliary ma hnm“, In
port, amd the periodical examinations of the workinge parts, form pmt of the wviwid
roce examination.

‘ C. CreveNtI,
Clerk of Councils,
Courxctn CHAMBER,
ith September, 1909,

»
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Appendix A.

Form to be filled up by the Candidates at the commencement of the examination (Form

Exn. 130).

Port (Mlass for which examined
Date - Candidate’s Name

[REET R E . L]

A. Where and how long dul vou =erve 1 works at the 1‘1'1:11{5.113 or repairing of

engines and boilers 7

B. How long and mn what capacity did you serve in works on shore other than at
the n.mng or repairing of engines and bollers ?

How long have you served in the engine-room at sea, and in what capacities 7

D. With what deseriptions of engines have you served at sca 7 What s1zes were
the engines ?

E. With what descriptions of boilers have vou cerved at sea ?

F. What engine defects, or defects to auxiliary machinery, have come under your
llOUCG what caused these da,fecta and how were tllb} remedied ? Give the

names of the steamers for Remhcat}ox_l.

(v. What boiler defects have come under your notice, what caused these defects,
and how were they remedied 7 (3ive the names of the steamers for

verifieation.

Appendix B.

* EruMENTARY (QUESTIONS.

I,

What parts of an engine are generally made of wrought iron 7

J

2.
What parts of an engine are generally made of cast ron ?

3.
For what parts of an engine is steel sometimes used ? |
4.

What parts of an engine are wenerally made of brass or gun metal 7
.

Where 1s ¢
it 15 1t ad opt(,a P What objection 1s there to 163 more geueml nse ?

0.

For what parts 13 Yuntz metal sometimes used 7 Is it malleable 7 For what propertie

is it valued ?

—y
§ =

What difference is therc in the composition of cast iron, of wrought iron, and of steel

8.

How can,cast iron, wrought iron, and steel be distinguished from each other ?

“white metal 7 osometimes uzed 70 Onaceasent of what property possessed by

¥
S

?
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.9'
What ave the different properties of cast iron, of wrought iron, and of steel ?

10,
What is meant by the terms ¢ breaking stress”, “proof stress V', “safe working stress’’?

11.
What is the cohesive strength, or breaking stress, of ¢ood ordinary wrought iron ?

12,

LFempering steel ; how is it done, and in what order do the colours come ?
13.

What 1s case-hardening ?
14,

Which of the common metals or alloys can be forged, and which of them are brittle or
“short ™ ?
io.

What is meant by “ welding 7 ?  Which of the common metals can be welded ?
16,
The expansion of metals by heat ; give examples of thix in the engine and in the boiler.
17.
In the construction of steel cylindrical marine boilers for what parts have the plates to
be worked hot 7 What precautionary treatment of these plates is afterwards necessary ?
18.
In what parts of cylindrical marine boilers is the strongest riveting emploved ?  In
which of the shell seamns 1s 1t most necessary 7

19.
What is “canlking 7, and how are seams prepared for caulking ?

20,

Describe the different way of fastening the ends of the main stays of a boiler.  What
are the merits of, or objections to, the different plans ?

21,
What stress per square inch 1s allowed on boiler stays ?

22.
Describe a riveted stay, and state where such stays are commonly used.

23,
Where are thin plates to be looked for in a boiler as it wears, andihow is the thinness

to be detected ?
24,

How are boiler tubes fixed 7 What are “ stay tubes”, and how are they sceured ?

. 20.
Where 1s 1t generally that boiler tubes leak 7 How is this defect repaired 7 What are
» b . ~ [
the causes of this leaking 7
20.
What are the causes of cracked tube plates 7 Where are the cracks situated 2 How

are they repaired ?
217.

What is the difference between a “dry uptake” and a “wet up-take” ?  Which
requires more repair 7 Why P Where have you seen a wet uptake ?

2%,
What 1s a superheater ¥ What 1s its construction 7 What valves are on it ¥ There
is sometimes a gauge glass on 1t ; what is that for 7 Are superheaters now in general use 7

29.
What parts of a marine multitubular boiler are first injured by shortness of water ?
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Why ? or why not ?
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I )

Where are angle irons sometimes used in the construction of a boiler, and where are
flanged plates used ?
ol.

Priming ; to what causes is it attributed ? What means are applied to prevent it ?
What evils may be produced by it ?
32,
Funnel draught ; what makes it ? What checks it ?

3 3
f)'}e

Flame sometimes is seen at the top of the funnel ; what causes this appearance ? Is it
beneficial or is it detrimental 7 Why so ?

| 34,

A blast pipe ; what is its construction ? Where is it placed ?  For what is it used ?

39.

How many bottom blow-off cocks are generally fitted to each boiler, and why are they
so fitted ?
o0,

Blow-off cocks are sometimes fitted with a spanner guard ; for what purpose is this ?

. Describe how the guard is formed.

37.

Water-gauge test-cocks ; where are they placed 2 At what heights 7 Must the cocks
themselves be at those Leights 7 What provision is made for cleaning these cocks should
they ever become choked ? When there are no test cocks how is the Leight of the water
ascertained 7

38.

What is a dead-weight safety valve ? Of what are the rubbing suarfaces formed ?
How 1s a lock-up-valve arranged to admit of lifting it or of turning it round, and to prevent
adding to the weight ?

39,

About what area of safety valve is now required by the Board of Trade P What is the
cifect of suddenly opening a safety valve when steam is up? To about what extent do
safety valves rise when blowing off without being eased by hand ?

40
Spring-loaded safety valves ; what advantages have they that are not possessed by
dead-weight valves 7 What are the disadvantages, if any, as compared with dead-weight
valves ?
41,
Of what pieces does a glass water gange mounting consists 7 How does it act 27 Where
18 1t placed 7 At what height 7 Is it liable to derangement ?  How is its working tested ?

42,
Glass water gauges have sometimes pipe connections top and bottom; what is the
object of this arrangement? Should there be cocks at the extremities of these pipes ?

43,
Describe a Bourdon steam gauge.  Some gauges have an inverted syphon pipe below
them ; what is its use ? |
4,
Why is a swmall cock sometimes put on the pipe leading to a steam gauge ?  Where
should 1t be placed, and what error might be made by omitting to use it ?

45,
Do steam gauges indicate the total pressure of the steam, or only a portion of that
pressure 7 What 1s the pressure measured from ?

46.

What 1s meant by the salting of the boiler 7 How is this prevented ? What is the
density of ordinary sea water ? Ilow is the density ascertained 7 What is the difference
between the formation of scale and the saltinu of the boilers? What is the maximum
density at which boilers should be worked at sea ? In the event of condenser tubes leakine,
what is the minimum density at which boilers should be worked ?  Give your reasons.

b
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47.
Scum cocks and pipes ; how are they arranged ? Where are they placed 7 At what
height in the boiler 7 When are they used ?  When must they be shut ? Neglect of these

cocks lead to what dangers ?
48,

Of what does scale consist ?  Where is it most objectionable ?  How is it removed ?
How is its formation prevented ?  What evil effects are produced by it ?

49.
What i1s a Salinometer ?  Of what does 1t consist ? How does it act? How is it
oraduated 7 Can it be used at any temperature indiscriminately ?

o0,
What harm may be done through the check valve of one of a set of boilers being de-
fective while under way 7 How would you work to avoid this harm ?

ol.
How is the leak from a split tube stopped in a boiler at sea 7 Describe the operation.

22.
What is the use of dampers 7 Where are-they fitted ? When should they be used ?

043,
When there are no dampers fitted what is used instead ? What evil to the boiler is
<ometimes attributed to this?  When the heating surfaces are clean does this occur ?

o4.
Desceribe the piston of a steam cylinder, with its different rings and their uses. There
are generally round pieces let in flush on one side of a piston ; what are they ? How are

these pieces fixed ?
D,

Cylinder drain cocks ; what 1s their use 7 There 1s sometimes a valve upon each cock ;
what purpose does 1t serve 7

iy |

50.
Cylinder escape valves ; of what do they consist 7 How protected ?  How regulated ?
When are they most necded 7 To what danger do they expose the engineer 7 What
precaution is sometimes used to obviate this danger ?

51.
What 1s a compound engine ¢  What different kinds are there for screw steamers, in
respect to the number and arrangement of their cranks and cylinders 7 What is a triple

expansion engine ?
o8.

What 1s link motion ?  What are some of its advantages 7 In modern engines for the
screw propeller, when there 1s no link motion, what takes its place 7

| 09,
What 1s a separate expaunsion valve 7 Why is it not fitted to all engines ?  What
ctfect has an expansion valve upon the starting and upon the reversing of the engine 7

60,
What arrangement is applied to reduce the friction of a slide valve 2 To what is the

)
friction due ?
6l.

Describe a loose eccentric ; how does it act 7 In what engines are the loose eccentries

still employed 7
62.

What 1s the travel of the eccentric rod ? How 1s it measured on the eccentric ? What
is the travel of the shide valve when the link motion is in mid gear, and the engine still

moving ?
63.
What are ‘“ double beat valves 7 ?  What objections arc there to their use ?
61.
What 1s a circulating pump? Is 1t always worked by the main engine ? Give an
example from your last steamer of the three water temperatures generally noted by careful
engineers. .
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695.
An air valve is sometimes fitted to a circulating reciprocating pump ; what purpose

does 1t serve ?

66.
What is the difference between a bucket air-pump, a piston air-pump, and a plunger

alr-pump ?

67.
Are double-acting air-pumps made with plungers, with pistons, or with buckets ?
Describe the construction and action of circulating pumps.

65.
What is an air-pump trunk 2 When is it necessary 7 How is it attached to the

bucket ?  Centrifugal pumps ; describe their construction, and mode of working.

6.
What class of air-pump requires both foot and delivery valves, and 1 what other class

can either of these valves be in some cuses dispensed with ?

70,
What are marine governors ?  What is their general construction ? How do they act?
7 L.
-~ With a surface condenser and a single acting air-pump, what is the effect of a leaky
foot valve, and what is the effect of a leaky bucket when there is also a foot valve ?

(2.
Where is the air-pump pet cock or valve placed ? How does it act ?  What is its

object 7 Does it in every case reduce the effective capacity of the pump ? s it equally

applicable to double-acting pump ?
V3.

At what temperature is the hot well worked 7 What is the effect of higher tempera-
tures 7 What is the effect of lower temperatures ? What limits the lowness of tem-
perature ? Has a very low temperature any disadvantages ?

74
~ Bilge injection with common condensers ; what are the fittings required 7 When 1s it
used ?  What precautions are necessary in using 1t ?

79.
When surface condensers are used what takes the place of the bilge injection ?  To
what is the connection made ?  How is its valve formed ?  Why is this necessary ?

0.
What are the practical guides to the proper amount of opening of the inlet valve tor

the circulating pump ?
0.

Feed-pump pet cock or valve ; where is it placed 7 What is its use 7 How does 1t

act ¢ Is it always a necessary fitting ? e

78.

What are some of the ways of fastening the ends of surface condenser tubes ?  About
what size and about what thickness are condenser tubes? What parts of a surface condenser
are made of brass ?

19,
What is a blow-through valve or cock ?  To what is it attached ?  There 1s sometimes

a valve that when opened admits steam from the slide valve casing to the exhaust port ;

what is its use ?  To which eylinder 1s 1t fitted ?

80.
What are snifting valves 7 Why are they generally omitted now ?

81.
What connections are generally fitted to the donkey pump, and to what services can 1t

be applied ?
82.

When the engines are stopped in harbour with steam up, what are to be shut and what

are to be opened ?
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83.
How 1s an engine heated up before starting ?  What precautionary examinations are
made before starting ?
84.
What is an interceptor or catch-water ? Where is it fixed, what is its construction, how
does 1t act, and what attention does it require ?

8.

Describe an air-pump bucket, with its valve or valves and its packing. Of what are
the valves generally made ?
80.
Of what-materials are air-pump rods made? Why ?

87.
What 1s the racing of the engine ?  When does it occur ?  What danger attaches to it?
What 1s done to prevent it ?
88.
- When under way, when the air-pump bucket is at the top of its stroke, at what height
15 the water 1n the condenser ?
89.
What 1s meant by the “ pitch” of a screw propeller 7 How is it measured ?

90,

Explain the difference hetween a “right hand” and a * left hand ” propeller, and state
how each of them revolves.
O1.

What 1s the slip of a screw propeller? How is its amount expressed in figures ?

92,
Which of the valves about engines and boilers have to be worked by hand, which of
them work self-actingly, and which are worked by the motion of the engine ?

93.

Why is soda sometimes put into a boiler, and how is it pnt in when under way ? What

is the kind of soda used?
u4d,

Tallow cups for cylinders were sometimes made with two small cocks, or with only one
small cock, or with one large hollow plug cock, or with one small cock and a valve ;
which of these 1s suitable for a high-pressure cylinder, and which for the cylinder of a
condensing engine? Describe how the cup with only one small cock is used. What is now
venerally used instead of these? How has this change come about ?

Q5.

Does a cylinder escape valve, self-acting, allow all the water to escape, if not how much
i left in the cylinder?
90.
What 1s a “BSteam Lubricator” (sometimes called an Iinpermeator)? Explain its
action. Lo what part of the engine is it connected? Will throwing ‘cold water over it
make it work faster or slower? Describe the one used in your last steamer ?

07.

A common paddle wheel ; of what is the centre made? Of what are the arms formed ?
What 1s the form of the bolts which attach the floats to the arms? How are the arms
attached to the centres ?

98.

Why have some paddle wheels one or more cast-iron floats in each wheel 7 With what

cngines are these most required? At what part of the circumference are they placed 7

a9,
Why are paddle wheel floats sometimes made of different breadths in the same wheel ?
With what description of engine 1s this most needed 7 Where are the broad floats placed
and where are the narrow floats placed 1n the circumference of the wheel ?

100.
What difference is there between a radial paddle wheel and one with feathering floats ®
What 1s the object of feathering floats? Are all the eccentric rods attaclied in the same way,
and are they all of the same form?
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1O .
Whereabout 1s the centre of the ecccentric of a paddle wheel with feathermg floats

placed 7 In that case are the feathering levers on the striking face or on the back of the
float ?  When the paddle shaft has an outer bearing how is the eccentric made ?

102,

Of what materials are the working surfaces of a paddle wheel with teathering floats ?

How are they lubricated ?
| 103.

What is a “ Disconnecting Paddle Engine”? At what place ix the disconnecting
effected?  How 1s 1t accomplished? In which of the eranks of a disconnecting engine arc
the crank pins fixed ? -

101,

Is link motion valve gear or the loose eccentric generally used for disconnecting paddle

engines ?  For what H’[E‘JH]LI" are disconnecting IM(](“P cngines frequently unplo‘,ed P

105.
What are expmmion joints 7 Where are they necessary P What attention do they
require? Of what should the working surfaces he made?

106,
What omission 1 the construction of exX pansion J(}I}ltb may lead to a serious accident
when steam 1s first :’1pplied? [Tow 1= this prewﬂlted in the construction of a steam trunnion
pipe for an {:)scill;il,ting cngine 7

o

107,
Describe an oil enp with a sx'phfm worsted.  How 1s the worsted arranged ?  How is
it clcaned?  How far down the tube does 1t extend ?

¢; which of the surfaces wears 7 Why are there somesines a
number o o1l tubes for onc thrust bearing ?

108,
Describe a thrust be u‘mfr

GO,
What parts of a sevew shalt are generally covered with brass?  Why is this necessarv ?
About what thickness 1z the brass 7
110,

What is the stern tube or scerew shaft pipe ? W hv is a pipe of such @ length required ?
Of what 1= 1t made 7  How is it fixed at each end ?

111,
What 1s a lignum vitwe bearing P How is the wood fitted 7 Where is such a bearine
generally used?
P12,
How is a screw propeller fixed on the shaft?  What means are used to prevent its
cetting loose at sea 7
113,
Where are sluice valves placed?  What large sluice valve is there in almost all serew
steamers?  From what position should  this valve be worked? Why s0?  What attention

should 1t reccive ?
114,

With a condensing engine, what valves or cocks are on the skin of the ship in the

engine room and in the stolw 10le ?
115.

What are the necessary fittings of a marine boiler 7

16,
With a surface condensing engine; what cocks or valves are opened some time before
the engine 1s started so as to be ready for starting whenever the order is oiven ?

117.

What 15 a steam jacket ?  What cocks are on it? In what engines are jackets most
generally used? Do they require to be felted ?
118,

What parts of an engine or its fittings should be felted or otherwise protected from
radiation ?
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119,

What are the small cylinders sometimes fitted on the slide valve ecasing cover of vertical
engmes? kxplain their action. To what are they connected by a pipe? Why so?

120.

Name the principal pipes in connection with the engines and boilers of a steamer, and
state to what the ends of these pipes are connected ?

121,

Through what cocks or valves, pipes and chambers does the water pass on its way from
the sea inlet rose plate to the water space of the boiler, with a jet condenser ?

122,
Through what cocks or valves, pipes and chambers does the circulating water of a surface

condenser pass ?
123.

Through what cocks or valves, pipes and chambers does the steam pass from the boiler
until 1t 1s 1n the form of water in the hot well ?

124,
Name the pieces of the engine through which the pressure of the steam is transmitted
from the piston to the screw propeller. Name them in the order in which they act.
125.
What 1s an air vessel 7 How does it act ? At what parts of an engine or of its fittings
are air vessels generally applied ¥
126. |
What is the construction of a mudbox ? VWhere should mudboxes be placed? Why are
they necessary ? How should the space be divided by the rose plate, and why ?
127.

What is a trunk engine 7 Why has it fallen into disuse ?

128,
What is an oscillating engine 7 For what steammers are oscillating engines

| cenerally
adopted 7 W hy ? How i1s the steam conveyed to and from the shde valve casing 7

L

129,
Of what parts does the valve motion gear of an oscillating engine consist ?

For what have oeared engines sometimes been used ? Of what were the cogs of the

large wheel made ?
131.

At what part of a screw steamer 1s the pressure that propels it applied to the hull ?

132.

At what part of a paddle steamer is the pressure that propels it applied to the hull 7
153. |

About how much fuel per indicated horse-power per hour is required by modern steam

engines. conimon, compound, and triple expansion ?

134.
What is the explanation of the economy of the surface condenser ?

135.
What 15 the construction of a surface condenger ? Of what are itg tubes. made ? How

are they fixed ? How are they kept tight 7 What 1s done with a split tube ?
136.
Where do surface condensers foul 7 How are they cleaned ?

137,

What non-conducting substances are employed to prevent radiation, and how are they
applied 7 |

»



L ima L s . a S S S SN R o — - —_— —_——

THE HONGRKONG GOVERNMENT GAZETTE, MARCH 11, 1910. 141

138.
In the construction of smoke-hox doors and of dry uptakes, what provision 1s made to
lessen the amount of radiation ?
139.
How can the formation of black smoke be prevented ? Describe smoke preventing
apparatus.
140.

‘“c¢irculation” in a boiler, and what are the results of defective

What 1s mecant by
circulation ?
141].

What means are sometimes adopted to improve the circulation in a botler ?

142.
3y what arrangement is the circulation promoted in a *“ hay stack” boiler ?

143.
Describe a shin’s side air-pump discharee valve, in what respects does 1t sometimes
'yl ' l }‘ b - , a »
differ from a common stop valve, and what attention does it require ?

144,
What is the construction of a feed escape valve, to what 1s its discharge connected, and
_ how is its loading regulated ? Where should the escaping water flow ?

140.
When there is no feed escape valve what 1s the arrangement of the feed valves or cocks?

146.
What is the measure of a horse-power 7 How is indicated horse-power ascertained ?

147,
Has “ nominal horse-power ” a fixed meaning ? What i1s the use of this expression ?
What is generally taken as the measure of one horse-power nominal ? |

A

148. |
What 1s “back pressure” in a cylinder 7 About how much i1s it in cach of the
cylinders in your last steamer ? [s excessive cushioning ever a trouble under certain condi-
tions in modern engines®  Say when and why and 1n which eylinder this occurs ?

149,
What is meant by ““speed of piston” ?  About how much is the speed of piston in
modern marine engines ?
150,
What is “ atmospheric pressure”? What is its average amount ?  What instrument
tells this amount ?
151,
What is “ gross pressure’ or “absolute pressure” ?  What pressure is it that 1s shown
by the steam gauge ?
152,
\Vhat is meant by ¢ cutting oft 7’ steam ?  How 1s it done ? What part of the valve
regulates the cut oft 7 |
153.
What is a pisten slide valve 7 Describe its construction. Why are such frequently
employed in place of the common slide valve ?  Have they any disadvantages compared
with a common slide valve ? It so, name them.

154,
What fixes the time of closing the exhaust ?  After the exhaust 1s closed and betore
the port opens for steam, what becomes of the steam that is in the cylinder ?

155.
What is the “lead” of the valve 7 What is its object 7 About what amount 1s 1t ?

156.
What is the “cover” or “lap” of the valve ? What is its object ? About what
proportion of the stroke of the valve is it made ?
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157.

What is the “exhaust cover” of a slide valve 2 What is its effect upon cushioning
and upon exhaust ?

158.

What is “ minus cover” or “minus lap ™ on the exhaust ?  What is its effect upon
the exhaust and upon cushioning ?

15‘5)

What is ‘“ cashioning ” or “ compression” in a stean cyhnder 7 How 1s it affected by
the amount of cover or ot minus cover there may be upon the exhaust ? How is it affceted
by the exhaust pressure ?

160.

What is “ mean cffective pressure 7 How 1s its amount ascertained ?

161.
What 15 a dial vacuum cauge 7 What 1s its construction ? For what is 1t used 2 About
what amount should it show when the engine 1s workine all right 7 What effect has the
VAL ithllS it mdicates on the performance ot the engine 7

162,
Does the vacuam gauge enable you to tell what pressure there is in the condenser, or

must }ou have recourse 1150 to the barometer to arrive at that * How would you :.15(,(31*&1111
the actnal amount of back pressure there ix in the condeuser ?

163,

What is a barometer 7  What is its construction ?  Is a barometer sometimes used
mstead of a vacuum gauge 7 In what respect does the weather barometer differ from the
vacuum gauge barometer 7

104,

The common vacuum gange and the common steam gauge ; in which of them are the
graduations n u*ﬁed from cltlll(JHI)llLI‘l(‘ pressure 7 Doces cither of them tell what is the frue
actual pressure in the botler or in the condenser ?

165.
Do steam and vacuumn gauges vary with the variations of the we ather barometer ?
When the weather barometer varies from 29 to 31 how much will the vacuom gauge vary
and how will that affect the working of the engine 7 Why ?

166,

Vacuum is generally stated as so many inches.  What is meant by, say, 2U mches
vacuum ?  What does that tell us about the absolute pressure of the vapour then in the
condenser ?

167.
From what depth will & pump draw water 7 Is there any limit?  Why ?

168,

What 13 vacuum 7 Can vacuwm move a piston 7 When the temperature of the water
m the condenser is 2127 what is the greatest degree of vacuum there can theu be 1n the
condenser 7

169,

What 1s a thermometer? What is its construction? What is the property of matter
that 1s the principle of its construction 7 What temperatures are regularly noted by careful
engincers 7

170.

What 1s the temperature of (1) melting ice, (2) boiling water, (3) steam about 60 lbs.
pressure by the steam gauge, (4) stean about 100 1bs. , (9) steamn about 150 Ibs., (6) smoke
1 the funnel, (7) water in “the Lot well ?

171,
What 15 meaut by the * conduction ™ of heat? Give examples of it in the boiler and
in the engine ?
172.
What 1s meant by the “convection " of heat? Give examples of it in the boiler and in
the engine ?
173,
What is meant by ¥ I“ldl‘lthll of heat 7 (ive examples of it in the boiler and in the
engine ? o

L 3 £’ ;1,.
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174!
Which is conveection, which is radiation, and which is conduction in the following
cases :——( 1) Heat from the glowing fucl to the furnace crown ? (2) Heat passing from

one side of the furnace crown plate to the other 7 (3) Heat passing from the steam pipes
in the engine room ¢ (4) The heat of evaporationr

175.

What are the effective heating surfaces of a martne botler ?

(b,
What parts of a marine engine are exposed to danger when the terperature 1s below
fireezing point?
177,
What prec itons e nHecessary 1 old climaes whe n . e .
Vvl precaallons ave necessary 1l coldd ¢limates when the I;empe_latule 15 below freezmg
:

point
178.

State as many ways as vou can by which a boiler might not get its full feed. A boler,
or onc of w set of boilers, eets short of water although the feed valve 1s open 1ts proper
amount ; to what causes might this be due?

179.
Gf what are furnace bars generally made?  Alout what thiclmars noo they at the top ?
Ahout what space is between themn?  Ave the bars put further apart for Newcastle coal than

for Welsh coal?
1 SO,

Which burns faster. Newcastle coal or Welsh coal 7 Which is the flaming coal? Which

makes more smoke ?
181.

About how many tons of steam coal will be burnt per day in four furnaces, each 3' 0"
wide, and of about the usual length? On what grounds do you say so P

152,

\hout how manv tons of steam coal will be burnt per day with good triple expansion
encines o drive an ordinary steamer ot 40 it. beam 10 knots an hour by steam alone? On
what grounds do vou say so?  What percentage more coal would be required to propel the
same steamer one knot faster ?

185,

About how many toms of steam coal will be burnt per day with a good triple expansion
engine, surface condensers, the low pressure cylinder 60 inches diameter, doing average
work? On what grounds do you say so ?

184,

A pair of inverted cylinder direct acting engines ; there 1s a liner half an inch thick
between the ahead eccentric rod and the eccentric strap, in overhauling the engine this piece
is lost and forgotten ; What diffcrence will its omission make in the working of the engine,
on the admission, on the cut off, and on the exhaust of the steam ?  Which will take place
earlier and which later, distinguishing between the up stroke and the down stroke ?

183,

A pair of inverted cylinder direct acting engines driving a righthand screw ; on which
of the crosshead guide bars 1s the pressure greatest in the up stroke, and on which in the

down stroke ?
186.

A screw propeller is getting loose, it has a little play on the shaft, sideways on the key
or feather ; how will this show in the engine room?

187.
How would you prove whether the centre line of the trunnions of an oscillating cylinder
Le fair with the centre line of the main shalt ?

188.

How can the fairness of a line of screw shafting be tested without lifting the shafts ?

189. 7
Where are steel forgings generally used in marine enginess-
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130.
What is the composition of nickel-steel ?  Where is it sometimes used in engines and

boilers?
191,

How is forced draught generated on board ship and supplied to boiler-furnaces @ Is
the air heated before delivery ? If so, how ?

192,
What is “induced” draught? Compare the merits of *‘forced” and of “induced”
draughts.
195.
How 1s the intensity of forced or induced draught measured ? What is the usual
pressure employed in the mercantile marine ?

194,

An explosive gas is libcrated from bunker coal.  Usually in well ventilated bunkers
this gas cscapes into the atmospliere without doing harm. In ill-ventilated bunkers the
gas after mixing with a certain proportion of common air has been kiown to cxpiode when
a naked light has been brought into contact with it.  What is fhe comnposition of the ous 7
Where is 1t found, in bunkers, "tween decks, pockets, and coal shoots 7 How may 1t be
got rid of as soon as it evolves from the coal 2 {Tow many cubic feet of air to on'- of the
gas forms a violent explosive mixture ?

193,

A hignted lump or candle has sometimes been lowere ! into an apparently cnipty
parafin tunk and produced an explosion resulting in injury to the person holding  the
light. What did the tank probably contain, and what produced the explosion ?

196.

In vessels carrying coal-cargoes it has been observed that, generally speaking, the gas
which escapes from the body of the coal is found more abundantly at the forward end of
the hold than at the after end. Why should this be so ?

197,

In recently opened ballast tanks, double-bottoms, and boilers, a light lowered into
either has sometimes been extinguished. W hat would, 1n all probability, cause this ?

198,
In double-bottom steamers where does the bilge water lie, and where are the roses of

the bilge pipes fitted ?
199.

What 1s the advantage of a large rose over a small one?

200,

Why, especially in vessels carrying cargoes liable to shift, should engine bilge suctions

be fitted to both wings of the bilge ?
201.

In a heavily listed vessel, why is it difficult to keep steam ?

202.
If the engine pumps got choked and water accumulates in the stokehold bilges, what
cfiect does the water have upon the bilge boards and stokehold plates, when the ship i

rolling violently ?
203.

In a triple expansion engine, what spare gear do you consider necessary in the case
of a foreign-going ship? Also what stores would you provide for a voyage to New

Zealand ?
204,

What means are sometimes provided for temporarily coupling together the broken
parts of, say, a tunnel-shaft? Describe the fitting.,

209,
Does the pressure on the thrust-collars vary with the horse-power, or with the speed
of the ship, or how?

200.

It the holding-down bolts of a thrust-bearing should become slack, what effect would
1t have upoun the working of the engines ?
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207,
in an engine with three cranks, wlich of the three is subject to the greatest torsional
stress (1) in going ahead (2) in going astern ?

208,

[s it usual 10 make the crank shaft of « triple or quadruple expansion engine in one
pltece? And 1s the diameter of the shaft uniform from end to end? Give your reasons
for the practice which obtains

209,

In a *built™ crank shaft how are the webs rigidly secured to the pins and to the body
of shatt?

210,
There are varous descriptions of denkey engines in use on board ship for pumping
purposes.  Some prmps are fitted with escape-valves, some are not.  Why should this be ?

211,
Explain the function of an air-vessel fitted to a feed pump. Make rough hand
sketches of (1) a satisfactory vessel, (2) an unsatisfactory vessel, where, say, the air-spring
has been destroyed by carelessness, or has never been properly provided.

212,
Should cocks or escape-valves be fitted to air-vessels 2 Whv, or why vot ?

213.
W here, by preference, should the escape-valve of a feed pump be placed ? Why ?

214,

Scum cocks are sometimes fitted to boiler-shells at a height convenient for Engineers to
manipulate when standing in the stokehold ; the scum pipes in such cases are led upward,
inside the boiler, to a little above the combustion chamber tops. What danger may arise
from this arrangement -

‘ 215.

Cocks for testing the water level of boilers are sometimes fitted within reach of the
El‘l;{il‘l(ﬁfkl"u-*l"xp s st::n'ldi‘ng 1 th_e stokféhold. These may have internal pipes leading upward
and terminating at various levels.  Under what circumstances may these become misleading ?

216.

Why should the pipe which leads from the bottom of the water-gauge column to the
bottom of the boiler-front, or back, be covered with non-conducting material 7 Why also
should 1t never have lengthy horizontal bends ?

217.
[n your own experience, how frequently is this pipe removed and cleared ?

218,

Why, even with the best of water-gauges, is it advisable to occasionally use the drain-
cock ?
219,

Steam loops have sometimes been inadvertently made in the length of piping leading
from the top of the water-gauge column to the top of the boiler. Roughly sketch such a
loop and explamn the danger arising from its existence.

220,
Describe your method of thoroughly testing the water-gauge system to satisfy yourself
that all the cocks and pipes are clear. Your answer can be written on a supplementary
sheet ot foolscap, which the lixaminer will hand you. Hand sketches, mere lines indicating

pipes, and circles mdicating cocks, should be made. Identify the cocks and pipes by letters

or numerals.
221,

Describe the construction of a water-tube boiler, mentioning the type selected.

222,
In a water-tube boiler, how is an economiser fitted, and what is its duty ?

223,
How is the water-gauge fitted ?  Are glass-gauges used ?
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224,

The pressure of the steam in water-tube hoilers 1s sometimes oreater than at the engines.

Why is this, and what percentage above the engine pressure dovs it amount to ?  Ilow is

this difference of pressure maintained ?
225,

Describe any automatic method of feeding water-tube boilers. Of what material are

the tubes made ?
220,

Describe the construction of any steam turbine you are acquainted with. which is used
on board ship. How is the expansion of steam effected 7 [iow many propeller shafts arc
employed, and how many propellers ?

227,

Is the same power in a steam turbine available to go astern as to go ahead ?

228.
Of what material are the projellers made in a steam turbine 7

22!

How many pounds of coa: per mdicaied hmm-pumq pes bour ave hurnt with this G pe
of engine ¢ Name the type of botler in use ?

230,
Describe o1 e of the several cliseos of refrigerating achinery in use on board =ip.

Several types exist, one being more economical than Lh(" rest. W hich 1s 17

231.
Describe the defects to which the selected type 1s subject. tlow are the defects overcome ?

232,
How frequently are the parts opened out for examination ¥ MName the parts ?

233.

How frequently are the condensers of refrigerating plants opened for examination ?
How frequently are the coils tested by hydraulic pressure ? On which side of the coil is
corrosion most commonly found ? Why should this be so ?

234.

Where ammonia is used 1n refrigerating machinery, should the machinery by preference

be isolated? Why? In reply, give what information you possess bearing on the matter,
naming the ships for purposes of 1dentification.

235.

Explain how the ammonia is removed from the tubes in which it is supplied, and how

passed into the refrigerating machine.
236. .

What objection is there to the presence of water in the ammonia?

2317.
Describe the ammonia process of refrigeration.

238.
Of what material are the parts made which are in contact with the ammonia ?

239,
Are escape-valves fitted to the compressors of ammonia machines ?

240,
What is the maximum pressure found in the compressors of ammonia machines ?

241.
What kind of pressure and other gauges are used 1n ammonia machines?

242,

Explain how carbonic acid is removed from the tubes in which 1t is supplied, and how

passed into the refrigerating machine.
243.

What objection is there to the presence of water 1n the carbonic acid 7



2.44.
Describe the carbonic acid process of refrigeration.

245.
Of what material are the parts made which are in contact with the carbonic acid?

246.
Are escape-valves fitted to the compressors of carbonic acid machines ?

247,
What is the maximum pressure found in the compressors of carbonic acid machines?

218.
What kind of pressurc and other gauges are used 1n carbonic acid machines?

249,
In which type of machine is brine used? What is its density ? Where does it
circulate ?
250,

Are fans for circulating air used In any of these processes? If so, why are they
necessary ? |

"

1.

29
What means are in some cases employed for ascertaining the temperatures of refrigerat-

ing chambers without entering them ?
252,
What effect may the swabbing of the compressov-piston rods have upon the working of
refrigerating machinery ?
250.

What is a rectifier? Iixplain its use 7

234,
Describe the cold-air process of refrigeration.

- e
255,

Of what material are the air suetion and delivery valves made ? How are the valves
kept on thelr zeats?
P56,

How many compressors are there to a coll-alr machine?

257-

What is the duty of the expansion cylinder of a cold-air machine?

238,
What objection 1s there to the presence of moisture In the air passed through the coid-
alr machine?
009, |
I_T , : T.t’_l”' t - A '-Ttﬂ-l‘ WYY T’-’i:l‘ i‘"‘\] ] N n-‘p Xﬁrl i iﬂ J_}_ . . s .
iow 18 water to some extent removed from the air 1at 15 the minimum tempera-
ture of the ar?

250,

What 1s the maximum pressure found in the compressors of cold-air machines ?

261

What kind of preazure and other canves ave used in cold-air machines?
i Zauyy

VG2

In refrigerating engines generally, to wiicre 1s the exhaust steam led ?

Coid-air chambers on board ship arve mnsulated.  How and why ?

2064,
Is 1t prudent to allow the wires of an electric circuit to pass through the insulation ?
Explain tully.
263,
Describe.the construction of a feed water-heater and give the name of its manufacturer.
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260.
Describe any well-known ash ejector.
267,
Describe any well-known independent feed pumps.
268,
Are independent feed pumps automatic in their action ? Lxplain the action.
269,

\What advantage, if any, have independent feed pumps over feed pumps worked by the

main engines ?
270.

To about what temperature is the feed water raised by passing through a feed-heater ?

271,

What fittings are usually placed on a teed-heater 7 Why are they necessary ?

o B
La |

Describe the construction of a feed-filter, enumerating its valves and cocks.
27 3.

How can the filter be cleaned ? What ingredients are generally removed when cleaning

takes place ?
274,

What is the interceptine material in a filter made of 7 How is it fitted ?

2735,
Describe an evaporator, and mention the type.

276,

What fittings are necessary with evaporators ?

277.

How 1s the brine got rid of in an evaporator ?
278,

How may the evaporator coils be cleaned ?

What 15 a dynamo ? Describe 1its various parts.  For what is it used ?
280,

In what respect does an electric motor differ from a dynamo? Where are clectric

motors sometimes used on board ship ?
281.

Describe a system of electric lighting employed ou board ship.
282,

How is the position of a fault in the electric circuit discovered ?
283,

What is “sparking 7, and may it under some circumstances (naming them) be a danger?
928 1,

What is “short-circuiting ', and to what evil may it give rise ?
283,

What means are employed to prevent any part of the circuit becoming overheated ?
250,

Describe the features of an arc lamp.
£87,

Describe the construction of a glow-lamp.

288,
What is.the usual candle-power ol the small glow-lamps in general use on hoard ship ?
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289.
Define the following terms :-—Ampcre, volt, ohm, watt. What is the measure of an

electrical horse-power ?
290.

Explain the uses of switches, brushes, commutators, cut-outs, ficld-magnets, armatares

and resistance-coils.
201,

Why is it desirable to fit a dynamo in a cool place on board ship ?

292,
What undersirable effect will ultitmtel) occur to an electric wire, whose scctional area

is constantly diminishing, say, through corrosion ?

'37
293.
What danger might arise from leading electric wires tln'ouoh coal bunkers ?

294.
Is it better to lead electric wires above or below side-scuttles 7 Why ¥

2935.
What instruments are used on board ship to ascertain the strength of an electric
current ?

o

290.
Many ocean-going steamers are fitted with hydraulic cranes, &e.  Where do they obtain
their power ? How 1s the hydraulic pressure kept at a relatively constant amount?

297.

Is any difficalty experienced m working h draulic eranes in {frostv weather ?  If so
y y ;

why?

298,
Describe any steam steering oear you are mquamted with.
2{1()

When the helin is put hard over and the ship is going full speed ahead, what prevents
the rudder returning to the amidship position ?

300.
In the case of a steamship under way does the officer, or man manipulating the steam
steering whecl overcome any resistance exerted by the rudder?

S01.

Explain clearly what is being done by a helmsman manipulating the wheel of a steam

steering engine. _
302.

Is there any difference between the amount of horse-power required to put a helm hard
over, in a given time, when the vessel 1s going full speed ahead, and when she is ooing full
Speed astern ? This question refers to the case OE a stmmer fitted with one rudder onlv
and demands a more complete answer than merely “yes” or “no”

303. |
What precautions should be taken before removing a manhole-door of a steam boiler?
In the absence of such precautions what casualties mig ht oceur ?

304.
Describe the chief features of the engine-governor fitted to a steamer you have served
in. Describe its action., Give the maker’s name, and name of ship.

Note.—The following six questions refer to oil-motors fitted to launches which carry
passengers :—
3085,
Name the principal parts of an oil-motor, and briefly state their functions. Give the
name of the makers of the motor.
306.
What kind of oil is usually employed in oil-motors 7 What is its flash-point ? W hat
Is its specific gravity? What its calorific power ?  What precautions are taken mn 1ts storage
to guard the public against casualty by fire or explosion ?
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307 .

How many cylinders are generally used in oil-motors ?  What kind of pistons are

fitted 7 How frequently (measured in revolutions) is explosion per cylinder effected ?
How 1s explosion in the eylinder carried out ?

308.

Describe how an oil-motor is started. If starting prove difficult, where would you
chiefly look for defects ? How is piston speed modified? llow is the speed of vessel
varied 7 How 1s reversing cffected ?

300,

Before examining an oil-motor with a naked light, what steps should be taken for
safety’s sake ?

310.

How frequently should an oil-motor, working 12 hours a day, be opened up for exami-
nation, cleancd, and its parts readjusted ?  What difficulty arises when the internal parts
become foul with carbonized oil ?

Nore.-—Questions isolated from their context should be read in the lizht of the context.
Lhus the “sparking ” referred to in question 283 relates to the sparking in an electric
hghtivg circuit on board ship.  See question 281.

Appendix C.

Exavizaroy v Roven Workixg Drawing ronr A First Cnass
Excixrer’s CErriricaTe or CoMPRTENCY.

1. The regulations of the Board of Trade in regard to the qualifications of a candidate
for a First Class Iingineer’s certificate of competencey specifly that,—

“lie must be able to make rough working drawings of the different parts of the
engines and boilers,

“ He must be able to state the general proportions borne by the principal parts of

the machinery (o cach other.”

2. In accordance with these clauses, a candidate for a First Class Certificate is required
to make a rough workiug deawing of the parts.  An Engineer . who has been some years 1
charge ot marine engines and boilers ought to have familiarly in ‘his mind the cgeneral con-
straction of at least one set of engines and boilers, say that set he was last with. Iine
drawing 1s not expected, and in the proportions of the parts a wide margin will be allowed :
absurd drmensions will be iailure in practical knowledge.

5. The drawing must, however, be practically a working drawing, giving a sufficient
number of views to show the parts fully—sections, plans; or clevations, just as the candidate
would require to be supplied to him il he had to make the parts to the desion of another
Derson.

4. A clear hand sketch showinge the constructions completely, and fully dimensioned,
will be secepted it the eandidate prefers this alternative,

5. A portion only of the parts specified may be aceepted in place of the whole, if that
portion s sutlicient to show that the candidate has a good practical idea of the construction
of the parts, and a Lair notion of their general proportions or dimensions.

6. Candidates are hercby cautioned not to put on paper what they have not fuily
considered, and deliberately intend to be understood, as thelr statement of what they know
about the construction of any part required.

7. The statements given in by a candidate may be in themselves, apparently, of iittle
importance, but, as sample material from which the state of the candidate’s knowledge
of engines and bolers 1s to be inferred, every detail which is glaringly inconsistent with
a sound knowledge of the use of the part, or in which an essential consideration has
evidently been overiooked, is an important element in the description which the candidate
15 giving of has own qualifications.

o

‘JJ.. o rﬁ{ .
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_ 8. The candidate is advised not to becin more than he can clearly finish 1 the time
allowed.  An luipurtant object in this part of the examination is to ascertain whether
the candidate can be trusted to mark all necessary dimensions upon a sketch or a drawing.
The test of this is, practically, the making of the part from the sketch without having to
supply additional dimensions, and without measuring the drawing. To prove this ability
the candidate must fully dimension the parts, shown in his sketch or drawing, notwith-
standing that the parts may be correctly drawn to scale. A drawmg s fully dimensioned
when no part of it is left to the option of the party who 1s to work to the drawing.

9. To prevent misunderstanding, .however, when the candidate has been led nto
showing more of the details than he has time folly to finish, he should name, meth
statement on the other side. the particular parts which he has fully dimensioned.

10. All dimensions should have lines and darts, to indicate distinetly the points
between which the dimensions are ¢iven.

11. Beware of writing cross dimensions upon centre lines, or upon lougitudinal
dimension lines.  This 15 not an order but a recom:nendation.

12. The candidate is not expected to design anything; he- has merely to sketch or
draw something with which he is expected to be already familiar. At the same time he should
call attention to any defect in the design of the article or apparatus.  Omission to do so
will imaply want of practical knowledge.

13. Pencil in nothing after half-past three; all the dimensions, the figures, and the
darts must be inked in; employ the remaining time in examining the drawing and in inking
in any figures which may have been before overlooked, and in checking the dimensions.

14, Make sure that yvou will have sufficient room on the drawing sheet to show all
the necessary views., You can have another sheet of drawmg paper if necesgary., All

L

buip.

.

- P ——— — —— —_——_—— . . e e . L m T u e e c—— ———

Note—TFor the © Readinge of the Water Gauges 7 candidates are referred to Appenaix™ = E 7 of the & Regulations recating
to the BEeamination of Fngineers in the Mepcantiie Marine’ issacd by the Boarid of Trade, which can be had from local
book=ellers.
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Appendix D.

L.isT oF COLONIAL CERTIFICATHES ISS3UBD UNDER ORDER IN CoUNcCIL,
which are of the same force as those granted by the Boarp or TRADE,

. P ——r—— e e st i mm e - ——— - -

Certificates,
| Date from
- | | . which
Colony., | | - original N
v : S : COrder in
By whom - Order in .1 :
‘ ; L. B . Council
oranted In Deseription. - Council, |
| takes effect,
Colony. _ ;
. -— — - E — — A
Victoria ... * Marine Master ; 1st Mate; Only] 30 March | 4 January
Board ... Mate; 2nd Mate; Ist 1871 1870
Class Engineer ; 2nd
Class Engineer.

Canada ..... The Miunister | Master ; Mate 19 August| 19 August
- of Marine| Ist Class Lngineer:; 1871 1871
- & Fisheries.| 2nd Class Engineer. © 10 Nov. | 1 January
| - 1886 1887
New Marine De- | Master; Ist Mate; Only; 9 August | 1 May
Zealand...| partment..., Mate ; 2nd Mate ; 1st | 1872 1872
5 Class Engineer ; 2nd 1

Class Iingineeor.

I Department) Master ; 1st Mate ; 2nd | 30 August| 18 June

of Naviga-{ DMate; 1st Class En- n 1873 1872
tion .........] gineer; 2nd Class En- |
|
1

New South
Wales ...

| gineer.

Malta ‘ The Head of | Master ; 1st Mate ; 2nd E 12 May 12 May

; the Gov-| Mate: 1st Class En- 1 1&74 1874
. ernment ... giveer; 2ud Class En-
.! gineer.
Sonth | Marine Master ; 1st Mate; Only' 12 May | 12 May
South - Mariue Master ; 1st Mate ; Only, 12 May 12 May
Australin ' Board ......] Mate; 2ud Mate; Ist: 1874 1874

| Class Iingineer; 2nd |
i Class Engineer. f

The Gover-| Master; 1st Mate: Onlyg 12 IFeb. 1 April

Tasmanin .

NOr .....ve.. Mate; 2nd Mate ; Ist 1876 1876
Class Engineer ; 2nd
Class Iingineer. ';

Beungal......! Licutenant- | Master; 1st Mate ; Only’ 27 June 27 June

Governor...| Mate ; 2nd Mate ; st ' 1876 E 1876
; | Class Engineer: 2nd | !
. Class IEngineer. ; j
: J
| |
§ New- Governor ...| Master; Ist Mate; Only, 14 May -+ 14 May
foundland Mate ; 20nd Mate. | 1877 o 18TT

Bombay ...; Governor ...| Master; lst Mate; Oulyt 11 July . 11 July
: Mate ; 2nd Mute s 1t 1877 1877
Class Engiucer; 2nd | '

Class Engineer, |

| |
Quecnsland | Marine ' Masters st Mate; 2nd | 26 March | 1 Oectober
Board...] Mate: Ist Cluss ISn- 1878 | 1877
gineer; Zud Class En- |
ginceer,

Hongkong .| Governor ...' Master; 1st Mute ; Ouly! 31 Deec. 1 January

- Mute; 2nd date; 1st R ] 1854
- (lass Engineer; 2nd |

- Class Iineincer 3 2ud

Class  BEngincer, Ol
IEngines,

Master; Ist Mate ; 2ud

— T e ————— ——

Straits Sct- ! Governor ... Mate. 1 May 1 June
tiements. - 1st Class IEngcineer 5 2nd 1890 1890
 Class Engincer. 1 August
1888
- Master ; 1t Mate; 2nd
| Mauritinus: Governor ... Mate, 22 Nov. | 1 January
| | 1890 1891
o . - — —— . _— . o

* The Seam Naviegation Doand was superseded by the Marvine Board on the 21st
December, 186, See Grder in Councll of 230d MNovember, 1893,

T lqaivalent to Ist Mate.

tThe Marine Board was sapersedel by the Department of Navigation own the 17th
Marvch, 1900,

8§ Newfoundland does not isane Kngineer Certificates under the Oider in Conneil,

i Mauritius dypes not issue Eogiueer Certificates under the Order in Counncil,




