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HER H«)'w many bottom blow-off cocks are g
to each boilery, and why are they so fitted ¥

36. Blow_-off cocks are somectimes fitted
guard ; for what parposc is this 7 Deseribe how
formed.

37. Test cocks or water-gange cocks; wl
placed 7 At what heights 7 Must the cocks
\.at those heights 7 What provision is made for
cocks should they ever become choked ? Whe
{est cocks, how is the height of the water ascertai

3%. What is a dead-weight safety valve ? Of
rubbing surfaces formed ¢ How is a lock-up val

admit of lifting it or of turning it round, and to §
to the weight ?

39, About what area of safety valve is now 1
Board of Trade ? What area was formerly req
what ground has that been altered 7 What is
snddenly opening a safety valve when steam is
what extent do safety valves rise when blowing off
eased by hand ?

40. Spring-loaded safety valves : what advant
 that ace not possessed by dead-weight valves ?
disadvantages as compared with dead-weight valy

/ 4L Of what pieces does u glass water-gauge
- sist 7 How does it act ? Where is it placed ¥ A
Is it liable to derangement #  How is its working

% 42, Glass water-gauges have sometimes pipe c©
and bottom ; what is the object of this arrangen
there be cocks at the extremities of these pipes ¥
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52, What is the use of dampers ¥ Where are
When should they be used #

53. When there are no dampers fitted, what s
What evil to the boiler is sometimes attribated to
the heating surfaces ave clean, does this ocenr ?

woera ot

5+, Describe the piston of a steam cylinder, wit
rings and their uses,

05. Cylinder drain cocks; what is their usd
sometimes a valve upon each cock ; what purpose d

56.  Cylinder escape valves: of what do they co
protected P How regulated? When are they
To what danger do they expose the engineer ? W
is sometimes used to obviate this danger ?

7. What is a compound engine ?  What differ
there for screw steamers, in respect to the number
ment of their eranks and eylinders 7 What is a tri
‘engine ? e

58. What is link motion? What are gote
tages? TIn modern engines for the screw propelley
is no link motion, what takes its place ?

Wit “link motion 77 What sve

nres - 1 notion oyrret b

stoad

59. What isa separate expunsion yalye ¥ W
fitted to all engines 7 What effeet has an expungio
the starting and vpon the re rsing of the engine *
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71. With a surface condenser and a single acting
what is the effect of a leaky foot valve, and what is th
a leaky bucket when there is also a foot valve ?

72, Air-pump pet cock or valve ; where is it place
does it act ¥ What is its object > Does it in every ¢
the effective capacity of the pump? Ts it equally ap
double acting pump ? )

73. At what temperatare is the hot well worked ?
the effect of higher temperatures 7 What is the effed
temperatures 2 What limits the lowness of temperat:
a very low temperature any disadvantages ?

74, Bilge injection with common condensers; wh
fittings required? When is it used 7 What preca
necessary in using it ?

75, When surface condensers are used, what takes
of the bilge injection ? To what is the connexion me
18 its valve formed ?  Why is this necessary ?

5. Wiil
f the inject

How ig its valvy

76.  What are the practical guides to the proper
opening of the inlet valve for the circulating pump ?

. 77, Feed-pump pet cock or valve ; where is it plac
18 1ts use 7 How does it act ? Is it always a necessa

78. What are some of the ways of fastening t
surface condenser tubes? Abont what size and a
thickness are condenser tubes ? What parts of a s
denser are made of brass ? )

79. What is a blow-through valve or cock? To
attached ? There is sometimes a valve that when ope
steam from the slide valve casing to the exhaust po
Ats use? To which cylinder is it fitted ?

. 80. "'What is a snifting valve ? What is its use ?
it placed ?  Can it be placed too high ? Can it be
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91, What is the slip of a screw propeller ? Hd
expressed in figures ¥

14

VIingZ It
k2 )

92. Which of the valves about engines and 1
worked by hand, which of them work self-acti
are worked by the motion of the engine ?

93, Why is soda sometimes put into a boile
put in ? What is the kind of soda used ?

94, Tallow cups for cylinders were sometime
small cocks, or with only one small cock, 0
hollow plug cock, or with one small cock and a
these is suitable for a high-pressure cylinder, ax
cylinder of a condensing engine ? Describe ho
only one small cock is used ? What is now gene
of {hese ? How has this change come about ?

95. Does a cylinder escape valve, self-acti
water to escape, if not, how much is left in the

96. What isa © Steam Lubricator” (som
Impermeater) ? Explain its action ; to what pi
is it connected ; whether will throwing cold w
it work faster or slower? Describe the one v
steamer,

Of what are the arms formed ? What ‘is the
_ which attach the floats to the arms? H
* attached to the centres?

97. A common paddle wheel : of what is
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]03: What is q ¢ Disconnecting Paddle Engi
place is the disconnccting effected 7 How is it

In which of the cranks of g disconuvecting paddl
crank pins fixed 2

10t Whether js link motio
tric gencrally used for disconne
steamers are diseouuccting

n valve gear or |
cting paddle engi
paddle engines freque

105, What are expansion joints 2 Where
sary P What attention do they “require?  Of
“ working surfaces he made ?

106,  What omission in the construction of d
may lead to a serious accident when steam is first 4

18 this prevented in the construction of a steam ¢
an oscillating engine 7

( 107, Describe an oil cup with a syphon wa
‘the worsted arranged ? How is it cleaned ?
the tubes does it extend 7

108,  Describe a thrast bearing ; which‘of t.hc..
Why are there sometimes a number of the oi
thrust bearing ?

108

109.  What parts of a screw shaft are general
brass ? Why is this nccesssary 7 About whut
rags P
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117. What is 4 steamjacket 7 What cocks
what engines gre Jjackets most generally used
quire to be felted %

118, What parts of an engine op jtg fitti
felted or otherwise protected from radiation »

119, What are the small cylinders sometimes
slide valye casing over of vertieg] engines ¢
action.  To what are they connected by a pipe ?

120, Name the principal pipes in connection
gines and boilers of » steamer, and state to wha
these pipes are connected.

what cocks or
83 on its way from the sea inlet,
£ the boiler, with g Jet condenser 1

Through what cocks op valvyes,
does the circulating water of a surface con

123, Through what cocks or valves, pipes a
“does the steam pass from the boiler until it iy in
water in the hot well P

124 Name the pieces of the engine throug
pressure of the steam is transmitted from the p
screw propeller.  Name them in the order in whicl




133, About how mueh fuel
hour iy required by modern ste
and triple €Xpansion ?

v 134 What
condenger P

135, What is the construction of g surfaca condense
what are its tubeg made ? How are they fixed 7 How s
kept tight ? What is done with a split tube ?

136. Where do surface condensers fonl p How a
“ cleaned ?

por indicated horse po
am engines, common, c¢oy

is the explanation of the enconomy of the

137, What non-con

ducting substances are emplo
prevent radiation, anq }

10w are they applied p

138. 1In the construction of smoke.-

uptakes, what provision is made o
radiation ?

box  doorg and
lessen the amo

139. How can the formation of black smoke
bescribe smoke preventing apparatus.

be prevg

140.  What is meant by ¢ circulation ” jp a boiler, an
are the results of defective circalation ?

141. What means are sometimes adopted to improy
circulation in a hoilep ?

142, By what arrangement is the circulation promoteq
“haystack " boiler

143, Describe g ship’s side air pump  discharge valv
what respects does it Sometimes differ from a common stop
and what attention does it requive ? -
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176 and 177. What parts of a marine engi
gine are exposed to
danger when the temperature is below freezing point Z?OH Wh‘a.t

precautions are necessary in cold climates whep the temperature
13 below freezing ?

178. State as many ways as you can by whi i

1 ‘ s 3 y which a hoile
mlght not get its full speed ; that is, a boiler, or one of a se:t o]
boilers, gets short of water although the feed valve is open it
proper amount ; to what causes might this be due ?

179.  Of what are furnace bars generally made? Aboy
what thickness are they at top?  About what space is betweer

them ?  Whether are the bars put further apart for Newcastl;
coal or for Welsh coal ?

180. Which burns faster, Newcastle coal or Welsh coal |
Which is the flaming coal ? Which makes most smoke ?

181.  About how many tons of steam coal will be barnt pe
day in four furnaces, each 3’0" wide, and of about the usus
length P On what grounds do you say so ?

182. Abcut how many tons of steam coal will be burnt p
day with good compound engines to drive an ordinary steam
of 40 feet beam 10 knots an hour by steam alone? "On whs
grounds do you say so ? What percentage more coal would |
required to propel the same steamer one knot faster ?

183. About how many tons of steam coal will be buint
day with a good compound engine, surface condeusers, the lo
pressure cylinder 70 inches diameter doing average work ? ()
What grounds do you say so ?
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ENCLOSURES.

NOTIFICATION.

Tn exercise of the powers conferred by section 14 of the Madras 8:cam-boilers and Prime
movers Act 111 of 1893, His Excellency the Governor in Couneil proposes to notify that, aft -
a date to bo hereafter fived which will not be less than 18 months fr.m the date of illtin;atioer
no boiler shall be used within the city of Madras nnless it is in the direct and imm edia?(;

tified under the above Act to be competent for the

management and charge of a person cer
charge thereof, and under section 23, clauses (¢), (¢) and (e) of the same Act, proposes to issue the
following rules:i—

(1) for regulating un

of service ;
9y for the conduct under clause (@)

ing the fees to be charged for admission to the same ;
(3) for providing ander clanse (r) for enquiry into an allegation of diunkenness

misconduct or negligence on the part of the holder of a certificate of competency or serviee.
9. The Government will consider any suggestions made in respect of these rules which may

be received on or after the first day of January 1898,

der clause (c) the grant and reeord of certificates of competency and

of examinations for such certificates and for regulat-
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I.—Board of Examiners.

3. The Board of Examiners shall be nominated annually b

shall be held at such places as may be notified by Govern y Government. Tho examination

not less than three persons to be examiners and shall nomin[;.!::seg:;a Sovemagt il il)ominme
Uresident

of the Board of Examiners; at least two of such i of  such Pt
actual practice in the Presid’eney of Madras. such examiners shall be Mechanical Engineers in

4. The examiners from time to time nominated ab fie
diem for each examination, but not less than Rs, 50 foar (;Zzhsh:ﬁ_rz:eﬁve a foe of Rs. 25 per
attends from beginning to end. yearly examination whigh he

5. The examiners shall endorse on the printed a

his examination for a certificate of competency, pplication of each candidate the result of

application so endorsed. g s%m.ll sond to the Sanitary Engineer the

-

II.—Braminations.

6. Examinations shall ordinarily be held in the cit T ;
of not more than six mounths. The first exa.mina:is; );ﬁlyﬂgrﬁ:itlwﬁi anz":ﬁtrhandf il
of the publication of these rules. s after the date

7. Every examination shall be attended by on ,
Banitary Engineer to Government or the InspeZtor (?f glt.e;;lfl‘?oif;::}\;nféo?rig; s
shall do such clerical work as may be necessary and shall act as interpreter wh movers, who
do so by the Board of Examiners. P en required to

8. The examinations shall be of three kinds, one for e 5
of competency which the examiners are hereinaftor empowe:gg :(f gl-ﬁ?:ntt.h S o

III—Admission of Candidates to the Examinations for Certificates of Competeney

A.—General.
9. Candidates at inati i
igaede ! andidates at examinations for certificates of competency shall pay fees at the following
: RS.
For a 1st-class certificate o a 20
PR (S e s 10
R St 5% o SN

10. TUnsuccessful candidates will not be entitled to a return of an rti
paid by them; but, if applied for, the feo paid by an applicant, whg’ gonognagitgtzge:z
examlpatlon, will be returned to him in full, provided that, in the event of a candidate bein
upavoxglably absent fyom any examination for which he has paid a fee, it shall be in thg
discretion of the President of the Board of Examiners to allow him to appear at any examim:
tion held within one year of the first examination without a second payment of fee.

11. Any candidate after failure may appear at a succeeding examination for tho samoe class

of certificate without payment of a further fee h dat -
determine under rule 10. ‘ on such date as the Board of Examiners shall

12. Every applicant for examination must make an application in the form 1
He shall duly fill in all the parts of the said form which Iz;.ge to be filled in by aoga :gi%ﬁglxagd
sign the same in the presence of his employer or a municipal tax-payer of not less than B
per annum who shall append his signature in token of attestation. The applicant shall then
lodge his application at the office of the Sanitary Engineer (Ex-officio Inspector of Steain-boilérs

nd Prime-movers) not later th :
:ogether with ) an twenty-ono days before the date fixed for the examination,

(a) all testimonials of good character, sobriety
copies of the same; g
() any other papers required by these rules or the printed form of application ;

(¢) a receipt from a Government treasury for th ibod i
for the examination at which he w{shes toea;?)l:;?t o the fae _proemibed in rule 9

(d) a letter declaring in what language he desires to b e
(e) sll previous certificates, if any, issued to the applicggfal‘ln;gzidtilgngct

13. Candidates for certificates of com
satisfaction of the examiners that they oa
duties required of them.

exporience and ability, together with

petency who are natives of India m
v : ust prove to th
n read their vernacular sufficiently woll tg) perfor?n th:

IS
ISP o

IR -
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B.—Testimonials.

14. No applicant will be admitted to examination whose testimonials as to sobriety
. No a

< snoo and ability do not relate to & period of at least twelve months immediately preceding
experien :

P ate of application to be examined, and are not, i the opinion of the Sanitary Engincer
10

trustworthy and satisfactory. . . :

. : iod during which the candidate acted as a Chief Engineer
15. The ﬁtamom f;:ﬁ:gegf r:)wner orgsecreta.ry by or under whom the candidate was
sin, s:gs fortgnch period as he acted as a second or lower grade Engineer must be signed by
Oml’hy.edf,'} ineer, to whom the candidate was subordinate; l_)ut if, for any sufficient reason, the
£he Chu‘af o ignature is not obtainable, it may be signed by the manager, owner or
Chief Engincer 8 S8 ust declare that the facts stated therein are either in accordance

imonial m ¢ s
w%?i%?ﬁ::égzittﬁxg&?x?Eugineer, or, if no such reports are available, are within the personal
wil

knowledge of the person signing the same.
imoni tine to servico beyond the limits of Dritish India must be counter-
33 ey .'Il‘lestlkx)noﬁgs ;ﬂzull?gor (;)y some other recognised official authorit gf_ the country in
i el;i:;::a ;;'vi{:e was performed or, in the case of the Native State, by the Political Agent :
(‘);hﬁust be authenticated by the testimony of some credible person on the spot having personal
knowledge of the facts required to be established.

[ Sanit Engineer has reason to @oubt the truth of any fact stated in any
appﬁg{._i(g z‘:-ews;?;oﬁl hegmay make such enquiries as he shall think fit.

ications and copies of the testimonials referred to in rule 10 shall, before the date
f thlst;x'ﬂ;?nﬁg;, be fnrwardeg by the Sanitary Engineer to the President of the Board of
OE miners with a certificate to the offoct that the candidate is eligible for examination under the
T:s The original testimonials shall be filed in the office of the Sanitary Engineer and shall,
:: the close of cach examination, be returned to the candidates who presented them if they apply

for the same.
C.—Age and Training of Candidates.

:ate for a third-class certificate of competency will not be admitted to examination,

19. A candidate for a weiteidiop il e PR ER ey

s didates for third-class certificates. the rules next following as a candidate for a
Training of candidates for thir seoond.-olass En ginpor’s ey e e (?Ompetency,

b oves, to the satisfaction of the Sanitary Engineer, that, previoas to his

:r ‘lligﬁsi?) nhehc(a })m.}: 1i)een three years employed as a fireman on engifies and boilers, or (¢) produces
sggsfactor): certificates stating that he has completed a three years’ course in the workshops of a
recognised college or institute and during that period has been constantly instructed in the

management of engines and boilers.

idate for a second-class Engineer’s certificate of competency must be not less
5 than twenty-one years of age. No candidate
Age and training of candidates for socond-class certificates. for a certificate of this class will be admitted to

8 the examination, unless he proves to the

satisfaction of the Sanitary Engineer that previous to his application—

(¢) he has served an ap renticeship for not less than three years to an Engineer, and that,
during that time, he has been employed on the making or repairing of engines; or

() he has been employed for not less than three yearsas a journey-man SRBohanic 1
some factory or workshop on the making or repairing of engines; or

(¢) he has, for not Jess than two years, fulfilled the requirements either of clause () or of
olause (b) as to service or employment, and has, for not less than one year in addition
thereto, served as Engineer in charge or Assistant kKngineer in some mill or factory

1 ilers under steam ; or

(d) ht:r’litnhgb;btained a third-class certificate has since been in independent charge of
engines and boilers for a period amounting to at least two years; or .

(¢) unless he produces a satisfactory certificato stating that he, has completed in the
workshops of & recognised college or institnte a three years’ course and during that
period has been constantly instructed in the management of boilers and engines.

i f first-class Engineer’s certificate of competency must be not less than

RETA- splidne e s = twenty-twofy&a;rss lof a.ge.u 11‘)10 candidate for a

.. of candidates for first-class certificates.  certificate o ig class will be admitted to the

o R B TR R O ! exp.mi_ns.tion unless he proves, to the satisfaction
of the Sanitary Engineer, that previous to his application—

(1) he is qualified as is required by rule 20 in the case of 8 candidate for a second-class

_;Engineer’g certificate of competency ; an also proves that—

2
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8.

(2) either—

(2) he possesses or is entitled to g first-class Engineer’s certificate of service

he neither possesses nor is entitled to a first-class certificate of service,
() that he has served—

(i) for at least one year with boilers unde
class Engineer’s certificato of competency, or
(i) for at least two years with boilers under steam gs Engineer with a second-
class Engineer’s certificate of service, or
(iii) for at least one year

with boilers under steam as sacond Engineer with a
second-class Engineer’s certificate of service and in addition for at
least six monthg as Chief Engin

eer with boilers under steam which are
law required to be in the char i

3 » Who is able to satisfy the Banitary Engineer as to the
character of his services, has, in consequence of service abroad, been unable to obtain a second-class
certificate of competency or of servige, he may be allowed, if the Sanitary Engineer see fit, to be
examined for a first-class certificato of competency or of service although he has not obtained a
certificate of the lower grade.

s omyaaf

r steam as Enginecer with s second-

D.—General Rules regarding service.

23. Every candidate, who a}ilplies for a certificate of servico (section 18 of the Act), must
show by 'his testimonials that he as been regularly employed in the engine-room as an Engineer
of & certain grade,

24. §ervicg with boilers not continuously under steam shall count as service of half the same
length with hoilers eontinuously under steam unléss the candidate proves that more than half of

andidate must show by his testimonials whether
ré not continuously under steam.

tually under steam ; and the o
were or we

pacities only which afford opportunities
an Engineer on engines, boilers and their appurtenances ; it
-man, stoker, donkey

include serviee as‘a fire -man, greaser, winch-man, lahourer or

Hngineer’s steward. %

26. Be;vice performed in uflaees where the Act is not in force may be acoepted as qualifying
::r:l'ce'mfb et the same rules as those which apply to servieo performed in places where the
Act is in forge,

IV.—Bubjects of Examination for Certificates of Competency.

: 27. To be entitled to a third-class certificato
Third-class. of competency a candidate must satisfy the
G he ot - ' examiners that—
@) he fully up erstands the works and management of boil
means of firing for the Prevention of smokx:gand the se
ocks, blow-g cocks,

ix:, the 1;80 of the lbest
ra &
(%) hecis able to some exten?:om-:;);){l:i:nt%eoﬁ:;;pggggfg ;ofaengin::e a::d g::tag ':c : ::0
() fn o ablo s iow Wit maghe L o1 gl z

of the machinery, &o.

reak-down of any portion

cate of competency s candidate—
(a) must give a deseription of boilers and the me

tahods f f ino

use and management of different valves, cocks Ot staying them

(6) must understand how to correct defects fro
know the means of re

» together with the
 Pipes and connections

¢) must understand the use of the barometer, th £ : 140
© on which they are constructed ; ? Fiermometer, salinometer and the prineiples
(d) must know the causes, edies for inerustati
() ‘must state how a temporary or Permanent repair could he effec

ment of a part of the machinery, or of tota] break-down -

(/) must writea legible hand and und.

. erstand the first fop rx;les f arit i i
application to questions about consumption of stores anq mp:dt}':lstho?fzixek: !-‘d g

on and eorrosion :
ted in case of 5 derange.

. -~
{55 m aceident, deca
pairing such defects ; 3 ¥ and other causes, M =

e —
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e
e
onoman
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& d to a first-class certificate of competency, a candidate mus
29, To be entitled to &

1l hand teh w g wi me O m f the
king drawing of some one or more o
it e v Skegiﬂeo'r :ndotl;) r?mrk in, without a copy, all the necessary
@ -3 gteam en 3

rincipal part i from ;*

principsl pa 'ﬁ°f g so that the sketeh or drawing could be worked from ;

(b tak:e oeilfmanogscamlc dte .pr;ssg:a and the strength of the boiler shell, stays and
! -valve

, te safety-vi

(¢) caleulat

r%xtabf exami n as i 1 in general use
tlang ; inati he various constructions of_ engines in
(d) P‘""mvea 2 ita ; tails gfa g?&eren? wto:ang parts, external and internal, and the use of
de

and as to the

inei f the machinery to each
each part; ortions borne by the principal par(t‘l.s‘;?1 e
Ll ggn::lzluﬂrt?the e str%m, :g?mozis?{:s:emngular bars with given lia.ds 1;
s ixgot sbros and thio HeREHE 5 i f the slide-valves, and skete
ad tho dixpss 8%, altering the setting of ti . !
1;”1:}: the method of tﬁg;% :;d any alteration in the slide-valve :;lsl olfn:ll::f tl:: =
" Ga‘l; mximdte,algmy wha:nd also explain the method of testing the fairn j
o i thom i ion, heat and steam;
ity o 3 e b e
e i ion, super-heating ! g oL
T T e
) ?i‘e‘gﬁzlaﬁfm s th‘:h!:‘:;’;ﬁz:ti):noof thgge rules to questions relating to the
(f) wo

: i shafts
tion of the squa(;‘eezgggm“‘;(‘l,f engines and boilers and to the stresses in rods,
wer, duty an !

ine.
levers of the engin o
- V.—Mode of Examination.

to test the tical knowledge of the
Every examination shal) e, o1, P09 nii‘;rgitﬁte: and fo g:%:rtain their competency
30. Luve

ctical to manage boilers and prime-movers.
Examination to be pra 2

] 1 in the city of
. for third-class certificate will _ble co?dlrg({;id 1;:1{;1 :;Mghe ety dzt s
31. The exa.xnilm.tlo'f1 ("f ossible, ina workshop, mill or u?m a.m){ e hviies.

Madrat; g b:wlt]f:aﬁ; te};ted AERPLIL S sma‘z,ﬁva:; will in the first place be called
i didate for first and second 318.;; :g g;v:&written atswore within & prosorib e,‘!'
w34 e 2 tigne to ten of the ¢ elementar quest}ons J

- First and second elass. oot ded - to' these rules. 1f ‘the omdflgﬁ:; s
his examination will cease, and he shall be declared to have .
1

i . i ill be called upon—
gnswers are 1ot T questions are satisfactory, the candidate will P

- to the ten i
RE g answeEs 1 cortificate— R X :
e 3ot sl f"r_:;‘;:‘ :lgs:ed time, a paper of ten questions in arithmetic as
S e i i) of rulo 29; . :
% iﬁ"iﬁiﬂagsgrgs)cgbﬁ time a rough drawing of some part of a boiler
) sisine i ified in clauses (&) to (%)
r engine ; . ions on the subjects specifie
(3) t"oanswerlvw-a;: of& q:,flsslgg sz:,)nd on the papers which may have been set to
both inclusive, !
him. 1 ortificate— ; :
: e Y i i thmetic
@) Ifa candzda:: f::i thin a prescribed time a paper of ten questions in ari
() 0 epecificd in clatise e L =
(2) to ansvgerolvaifze‘”‘:ff rgi?;éoand on the papers which may have been set to
. b()th 1meius ) .
him: tions must be worked out in the presence of at least one of
(%) Answers to written quesiio

i iry of the
. B i ions must be given up on the expiry o
the oxaminers. didate’s answers to written queistle ey
. g c}?:;lt,her hia sngwsrs aro e (;?::11 eg the candidate has failed to work out t;he
<pi Aty B0 o8 inati in connection
(5) Lf, at tho expiry ﬁf,;h‘lcm? !tlixe rgsult of the vivd voce sxa;?;;iaet;x%g; taél;e‘;n 1i111wrs o
whole of the guestions :ﬁtotfo the :l uestions as he has worked out, s
s to su
with the answers

in the case of — y i inal horse-
ndidate is competent 50 tal}z :hargeci:ss rtificate of boilers, whatever their nominal hor
a N di a ﬁlsb
(i) a candidate

d in case of : f boilers not exceeding sixty nominal
PR, S nd-class certificate, o |
4 didate for seco
(n) 4 6an

horse-power

3 re

time prescribed W

be shall be declared to ha

At ol i

£ T * See Appendix G.
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33. When a candidate for a certificate fail i
: 8 to satisfy th :
by th?setlj“l%, tge ]ljoar_d shall fix a period, after the exg;ry ZfB:zl:dhOf Examiners s requireq
examination and shall inform him thereof; and the candidate tshalllcno;l ?,may again appear for
o

again for the examination at any place at which an examination is held’undettt}lai:wit Y to appear
ct until after

the expiry of the period so fixed.
" VI.—Rules for the Eramination Room. .

34, The examination in rough working drawi : ;

b g drawing which candid ; g
elz:gl;’o ';fnﬁ‘ie:drfgdzﬂa) ;n:. ¥, ab the candidate’s option, be a;?ﬁeéogit}l;?t;ehss Sritnton
o itiates will have to brinnglpv:it?l i‘ﬁeﬁe&ﬁ;"?ﬂ?r}_’ views and sections or to d:avgil?;: gos:;mhl“
g X wing instruments they m i B s

doougfe.n tAo:andxdate é(lilscofvered (a) to have taken into the examinatig’n ray require,
any assista ncl;l 0‘1)!:01:.’:1 ai:f amyt:(il escription, or (b) copying from or affordiglom 8By Back, paper,
ony sssistance or say formiation to and, from, or commusioating in ) way i omothe
4 4 7 ar 1 i o he

and will be turned back for six months, in the samegmasnezsal;ai?ﬂg {ﬁe;laillz 5“.8 iﬁmination,
n practical

part of the examination ; but in such
wul be returned to him. uoh case no part of the fees he may bhave P&ld for examination

36. If a candidate leaves the room before :
him, he cannot afterwards be permitte r6 answerin
data, or another question. i G e Gt

g any question which has been gi
but the examiner may substituge}vg!tlhzg

VII.—Grant of lower-grade certificates in certain cases.

37. If a candidate allowed under the é}

- = TovViso t :
certificate though he has not obtained a certificate for : l;:::fglm?e b:r ?zn:);r::idi;:{ aﬁmﬁdm
’ © already in

possession of a certificate of service fail to th inati
the examination for the lower grade, h pass the examimation for the higher gradeb
iisdmia bt begrl; tur;m;. may receive a certificate for the grade passgd, bzt Eﬁ f»?r:

88. A candidate who has been permitted to be examined for a first-class certificat £
cate of

competency under the proviso of rule 21 witho
: ut first ini
glgﬁgﬁiﬂ? (;:‘fﬁ ﬁr:t{)ola.ss certificate of service, and whoogg,?ll: 1ir111g h? eises i
ge, shall not be re-examined for a certificate of that grade untsil t;;a}r:lmatlon Sipmoutey
i as ser

as second Engineer with 2 Lo ; -
S g with a second-class Engineer’s certificate of competency as m‘:;;iirté ull);n:]llm
e

39. If the candidate fails in the examinati
of certificate, h y ination for the lower as
F 2ald 53, e, he may be re-examined for a second-class certificate o

certificate of

-
woll as for the higher
nly subject to theg prov?szgig

R 2 aﬁ::III.—‘.iF.’ssipo;gment of grant of certificates in eertain cases
. (1),.I4, a candidate has passed his examination, it is di .
, 16 is discovered that his servi
ervices are

insufficient to entitle him to rti
) a
grade for which he has passed,c:ucfczzgt?écﬁe
o

X : 3 ill not b :
Engineer is satisfied that the error in the cal o6 @ granted to him j, but if i
culation of his services did no ut if the Sanitar
not occur throy £
gh any

fault or wilful misrepresentation on the candidate’
L ate’s part, the Sani ot
facts tﬁ theﬂll?resldgx_lg of the Board of Examiners whlt)) may girezltnt:ﬁg cfrlt]%meer shall report the
may allow the candidate to appear for re-examination without 1ioate to bo issued
has Perf;ﬁ‘afd the deficient service. payment of further foe, whep l?r
: , in such a case, the applicant’s sertices i i : ;
o?rltlnigoabe of a lower i%m.de provided as aforesaid h hasa;gt s@gﬁﬁ?t L?i entitle him to regejye a
iy g’yah(i};rtfoﬁtfed such lower grade may'be granted. to him, bat fha g . 106 dMmount
superi if ¢ " :
el s perior certificate and the fee payable for the inferigy gg:tni;i;})tetw::n
; e
(3) In such a case, when the applicant hashby further service made wpikko & shall
. : : e was found : Sy
28. Lo be entitled to a second-class certificate gfuqonant;’egﬁif,gﬁﬁfe“tﬂhimay be required
(a) wue.;x;minatioﬂ- before he qtﬁeed in all the aull;gjezzs Oertiﬁcate, tc;
be re-exalllals zsc Sl

IX.—8Burrender of lower-grade certifiroidont, decav a-
be granted to the holder of the certificate

Short service.

me in whigh

i £ the first or second class shall
41 Bg cemiiage 81, of a lower grade unless and until the holder '~

has surrendered to the Sanitary Engineer the

certificate to surrender it before
certificate of the lower grade.

wer-grad
Holdort(:)f‘ lo te;rgse 3‘ o grade oortificate.
anted under section 15 of Act IIT of 1893 to a person

tficate of competenc A
42, Every gruinbiceo & 08 pe hy;n%r thereto under the said section shall be in the form in

2 : ificate entitlin 1
in possession of A-oRBho PRAC and shall be endorsed on the certificate of competency by

P ol
i rovided in Appendix B, Y
31;;::;91;?1:‘%0}1 such pereon is 8o entitled as aforgsaid.

e oy
o asw -

.
e

e T
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X.— Certifieates of Service.

) to ascertain that candidate for® certificate under section 18 of the Aect is

possessed of competent skill for the charge and
management of a boiler, and (2) to determine
what class of certificate he is qualified to hold,
subject him to such practical examination as they in each case

43. In order (1
Fxamination to be practical.

the Board of Examiners shall

think fit.
44. Applicants for certificates of service will be charged fees at the following rates :—
’ RS.

First olass <. ous e A
Second class ... el

Thil‘d 01883 e LA ]

44-a. A person having once received a certiﬁr_mto of service shall not be granted a further
cortificate of service of higher grade, but may obtain a certificate of competency of higher grade

under rules 28 to 33.
X I.—Form of Certificates.

45. Certificatesof competency and of service shall be in the forms given in Appendix B,

or to the like effect.
der section 17 of the Act for certificates of competency corresponding to
foreign certificates in the possession of the
applicants, .Dall be in the form of Appendix A.
- . Kach applicant shall duly fill in the form, and
together with copies of the original foreign certificates in his possession, shall lodge the form
with the Sanitary Engineer at least 10 days before a half-yearly examination.
47. Holders of certificates of the first class shall be deemed capable, as first-class Engineers,
Cupatilitis of Holdars of certificates to have charge of boilers attached to prime-
movers of any horse-power.

48.% Holders of cortificates of the second class.shall be deemed capable, as second-class
Engineers, to have charge of boilers attached to prime-movers not exceeding 60 horse-power

nominal. *
49 % Holders of certificates of the t
to have charge of boilers attached to prime-m

50. Written applications for duplicates unde

respectively,
46. Applications un

Certificates under section 17,

he third class shall be deemed capable as third-class Engineers
overs not exceeding 20 Horse-power nominal.
r section 20 of the Act shall be lodged with the
Sanitary Engineer together with a declaration
of the loss of “the certificate and other docu-
ments relied upon by the applicant.

51. Duplicates of all certificates granted
under the Act shall be recorded in the Boiler
Inspector’s office, Madras.

Duplicate certificates how to be obtained.
Record of duplicates.

X IT.—Misconduct of Holders of Certificates,

52. Should it come o, or be brought to, the notice of the Sanitary Engineer, that any person
holding any certificate under Act 111 of 1892, has, when on duty, been drunk, or has miscon-
ducted himself, or been negligent in respect 10 his duties, the Superintending Engineer shall, if
he deems it necessary, report the facts to Government 10 c?rder th@t the matter may be dealt with
under section 19 of Act 111 of 1893, On any such enquiry ha_vmg heen ordered by Government
the holder of the certificate about whose conduct the enquiry 1s instituted shall be called on to
surrender his certificate to the Sanitary BEngineer to be rgtamod by him until Government pass

1t of such enquiry and should such certificate not be surrendered within three

orders on the resu d >
days from date of receipt of such call, the provisions of clause 2 of section 19 of the Act will be

enforced.
NG s i e e S R
% * Nors.—For the purpose of the above rules the following formule shall bo:sed to determine the nominal H.P.—

inder engines condensing or non-condensing, g*
of the diameter in inches of the eylinder.

For single oyl
Where B == the square

For compovnd engines,

m\\v‘m

For triple « ;pansion engines, 55
Where 8 = Sum of the squares of the diameters in inches of all the oylinders of an engine,

3
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APPENDIX A.  —
Mavra® Aot ITT or 1893, Rotation No.
ArprICATION for an Engineer’s certificate of competency under section |

(@) Name, &c., of Appiicant,

e ettt o g i

Permunent address stating town, street,
Names at full length. Sarname. and number of house and name of person (if any),
with whom residing.
e
1 2 3
Date of birth. Where 1
il horn.
el T e o L B S
Day. .
¥ Month. Year, Town, Country.
U N
\h \\
- - \‘
»
\?\é
o 0
=
() Particulars of al previ " Certificat 5
y erificates (if mn; ot 183 ; T 2
058 (i @ny) whether 'ssued in British possessions or elsewhere.
@ =
TR Comp::ency e 5 g If at an ;;ime
. : e s B < suspended or
eIy "m | Where issued oDate of issue, cancelled, state by Date, Cause.
= & . what courtpr
= B authorit,
9 10 11 §: g 12 £ ‘1\3 ‘\—é-
= .;\g\ 14 15 16
il = = -
- = = -
ri g -
— S
& . =~ a
:i (¢) Certificate ROW Tequived, 3 .
vo -
Grade. &1 Competency OF Service, ° 3
= Address to which it is to be sent.
—_—
7 18 o AT [P T — T
19

(d) If applicant has Jfailed in a Previous examingti ¥
state iwhen and where, If h ho exemmation for the certificate now required, he must here

S not fai
failed, he myst state so ip writing across this division
Day. Month. Year
. Town, i i
By Bubjects in whioh he failed.
20 21 Ly

28 i o e e A
24
m‘_

(e) Declaration to be mady | Annls

: It
(Take notice).—Any person who makes, procures toybe - ‘;“”t-
representation for the purpose of obtaining for himself made,
competency or ser;ice wz‘ti tl:e crilvlm'nally pProsecuted,

I do hereby declare that the Particulars contgj Fleg reigeten.

this Form are correct and true to the hest of m;"ll{"li ‘\:7111 e(;]g;ytggs b(al)_, (6), (¢), (4) and (f) of
enumerated in division (f) and sent with this Form are true and elief; and that the papers

signed by the persons whose names appear on them, furt genuine documents, given
eontains a true and correct account of the whole of

And I make this declaration conscientiously believing the same to b
; Tue,

Dated at this day of

. 189
: th sence of ign )
Signed in the pre Signature of applicant;

Present address,

or assists in mak; any false
Or any other person, g oertiﬁlclgt,e eityher of

My services withouyt exce

Y
{

e VRN

»

No. 2702 W, 17t Ocroser 1898. o

(r) List of Testimonials and Statement of Service.

- 1o bode numbared consecutively aecording to the number given in colymn
(The testimonia

25 below) :—

Service of ai)plicant.
.a g -] = Tovad &
8 ® o : Time employed in _ =¥
.g 2 g E this servics. ey I:;J(:,xgla d
§ Where .f Style of Factory. 8 3 — rifier.
‘ = S -
I8 | £ 1= 8 D T -
- ':. 2 a |8e'| 8 _g g g =
<3 : 8 - hark B ST R B
g ot :E 32 33 34 35 36
-1 e """”28‘—‘— 29 | 80 | 31
25 26 i
Py DR

Total Service ..

Time served for which cortificates are now produced ..
ime a

which no certificates are produced

Time served for

(9) Certificate of Ezaminer.

3 i % i w

o o s )08 01 e s pom e s g

Cxaminer - i stimonia . ; i i .

. = ’E‘;I;f,ol;f e Rl ats wil ‘b delivered to the applicant at the offico of tho Sunitary Engineer
the Samtary and the testim

paper. The certificate
iled i ch colamn.
Date and place of Insert passed or failed in ea ;
%nmimtion. Rank for which passed.
— ] | tfovesmgousmme L dn et
Place. questions.
Date.
40 41
37
(h) Personal Description of Applicant.
Colour of
: Finger marks, personal
Height. Complexion. ™ m:rlgs and pec,uliaritlea.
T SR Hair, Eyes.
AR g n b
Inches.
e 45 46 47
" 44 3
4
42
rtify that the partioulars contained in divisions (g) and (%) are correct.
e i ineer,
Lt I}l:er:by & dih o testimonials are returned to the Sanitary Eng
This form a '
This  day of e Signature of Examiner,
To

§ ¢ 1
he Sanitary Engineer an :
G (Ex-officio) Inspector of Steam-boilers and Prime-movers, Madras.
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APPENDIX B.
(See Runes 42 anp 45.)
Form of Certificate of Competency.

CertiricaTE of Competency of the class granted under the Madras Act I1T of 1893,
No. of 189 .

A B., aged about , at present residing at , having satisfiod the B 4
Examiners af)pointed under the above Act, of his competency to have oh»ﬁ-ge of a boiler agtaﬁlgg
to prime-movers of any horse-power (or not exceeding 60 or 20 horse-power nominal, as #he
case may be), is granted under section 15 of the said Aot this certificate of competeney of the first
(or second or third, as ke case may be) class,

The of 189 .
(Signed) ’
& Board of Examiners,

Duplicate of this certificate has been recorded in the offico of the Inspector of Steam-boilers
and Prime-movers this  day of 189 .

(Signed) :
Inspector of Steam-boilers and Prime-movers,

Form of Certificate to be granted under section 17 of the Aect.
No. of 189 ,

Whereas Mr. ’ » at present residing at » has produced before us g
oertificate of the class issued to him by the » We, in accordance with the

rovisions of the Ma@ras Act IIT of 1893, section 17, hereby authorize him to be in charge of
oilers attached to prime-movers of  horse-power on the production of this certificate,

The 3 189 .
(Signed) 3
Board of Examiners.

Duplicate of this certificate has been recorded in the office of th

f;Ins ector of e
and Prime-movers this day of 189 pector of Steam-hoilers

(Signed)
Inspector of Steam-boilers

2

and Pl’ime-m overs,

Form of Certificate of Service.

CerrirroaTe of service of the  class granted under section 18 of Madras Aot T1T of 1893

No. of 189 .
A.B., aged about , at present residing at IV s
Examiners appointed under the above Act at 5 g oy E; :;; &Sg)ti‘d the Board of

a period of not
er the said At
Ngineer in actyal
or the charge of g
Se-power nominal,
te of service of the

less than three years prior to the  day of (fhe date on which the rules ung
published in Fort 8t. George Gazette of ) came into force) ag 1
charge and management of a boiler, and that he is possessed of competent ski]] {
boiler attached to prime-movers of any horse-power (or not exceeding 60 or 20 hop.
as the case may be), is granted under section 18 of the said Act this certifiey
first (or second or third, as the case may be) class.

(Signed)
e B o
Board of Examinergj.
Duplicate of this certificate has been recorded in the office of th,
and Prixly):e-movers this  day of 389, gl )
(Signed)

Inspector of Steam-boilerg a5q Prime-m;vers
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APPENDIX C.

. ion in rough ..orking drawing for a ﬁrst—cldsa Eﬁgineer’a certificate of competency.

Ezamination 1 "

1. Rules rd to the qualifications of a candidate for a first-class Engineer’s certificate
A es in rega

of eoml‘)‘egnoy el %o maks rough working drawings of the different parts of the engines
e m

and boi‘l‘eg e; mast be able to state the general proportions borne by the principal parts of the

chinery to each others”’ : ;
’ma 9. In accordance with these clauses a candidate for a first-class certificate is required to make
: ino drawing of the parts specified below :— : S
a roagh ?ork*ng ; i;n,i;t expected and in the proportions of the ]Iaarts a wide margin wﬂl_be
e dx?m?fweumte dimensions will be failure in practica knowledge_. The drawing
allowed ; g "0"‘{) ractically a working drawing, giving a sufficient number of views to show the
] howevel;osi(:n?a plans, or elevations—just as the candidate would require to be supplied to
m;ﬁliyh:ds to make the parts to the design of another gerson. .
. 3. A clear hand sketch showing the construction completely and fully dimensioned will be
ecepted if the candidate prefers this alternative. ) :
e rtion only of the parts specified may be accepted in place of the whole, if that portion
38 1 é Antl;m tol show that the candidate has a good practical idea of the construction of the parts
laix?iun :;?r notion of their general proportions or dimensions, . s
5. Candidates are hereby cautioned to put on paper nothing which they have not fully
idered and understood. : 3 e .
0cmmder’l‘h I;anflidate is advised not to begin more than he can clearly finish in the time allowed.
’6. rt:nt object in this part of the examination is to ascertain whether the ca.ndu}a@e can 139.
Anablggpt‘:) ik ;u necessary dimensions upon a sketch or a drawing The test of this is praoti-
tmlll the making of the part from the sketch without having to supply addltwne}l dimensions and
oa._ﬂ{ te easuriigxg the drawing. To prove his ability the candidate must fully dimension the parts
e ou'mhia sketch or drawing notwithstanding that the parts may be correctly drawn to scale.
5{1 ?i‘::v:il:lg is fully dimensioned when no part of it is left to the option of the party who is to
ork the drawing. ; :
< 7. The oangidate is not expected to design anything; he has merely to sketch or draw
somet}'ming with which he is already familiar. . ) i
8. All the dimensions, the figures, and the darts must be inked in; employ the remaining
time i1.1 examining the drawing and in inking in any figures which may have been before over-
Jooked and in checking the dimensions. s o . e
1d be sufficient room on the sheet to show all the necessary views. Another
aheetg.og‘ h;;;oihocl;: be Sll:ad if necessary. All the paper used must be forwarded with the
drawing. _ ;
Fl¥ in and sign the following statement :—

Subject for Examination in Rough Working Drawings.
Specimen Questions.

ide valve with its spindle? Show also an outline section of the parts at the

i 3 cofr:‘;l‘;ﬂ ﬂil:v::hz provision for connecﬁng the slide valve to the spindle ? ;

ey 11'1'13?1‘; candidate is requested to fill up the following and to attach this paper to his
e Statement by the Candidate.

: ing, made by me this day, without referring to any document and

4 Thetﬁec:::i‘:,::z;: %fd;'z;'m}l):;s?n is in};ended by n)lre to be sufficient gi’or thej;mw construction

TS t‘:x above described to fit the place of similar parts which are to be removed. The

o'f the p?on is similar to what I am familiar with in the Factory, Mill or Workshops
c‘,‘?f{'uc '1 , but the dimensions may be different.

Specimen notes on Drawing.

The diameter of the cylinder is - .
The stroke of t. 2 piston is
The stroke of the valve is

&
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The cover at top end on steam side is
The cover at bottom end on steam side is’
The lead at top is intended to be

The lead at bottom is intended to be

The inside cover is or ;
The thickness of the face of valve is

The thickness of the body of valve is

The greatest opening for steam will be
That gives an area equal to one

The opening for exhaust when the erank is on the fop centre is
That gives an area equal to

th of piston,
gt olfl th: cc;fnnectmg rc;i 5 i- ¢ ” ‘) The candidate may omit this
The valve will cut o steam on the down stroke a S part if he chooses.
The valve will cut off steam on the upstroke at s
The parts fully dimensioned, in igk, are .
Dated at
this day of 189" -,
Applicant,

......................

APPENDIX D,

Instructions to Ezaminers.
Examiners shall require all candidates to fill up a form of which a copy is attached, and they
shall forward the same to the Sanitary Engineor along with the reports of the examination
(Appendix A).

For the present the questions for candidates for first-and second-class Engineer’s certificates

will be taken from the book of Elementary Questions” ; and candidates are expected to show
their superiority by giving answers more complete than those of the other candidates.
The numbers of the questi

ons for each examination are not to be communicated to the
candidate until his examination commences,

The questions themselyos need not be written, only the answers to them.

Form of Preliminary questions to be answered bysthe first

-and second-class candidates.
-
City. Class for which examined.
Date.

Candidate’s name.

(@) Where and how long did you serve in works at the making or at the repairing of
engines and in what capacities ?

(6) How long have you served as fireman or driver ?
(¢) How long have you served in an engine
(d) With what descri
or non-condensing engines,
size were the engines ?

(¢) With what descriptions of boilers have you served— Lancashire,
ional or locotype boilers ?
W"twn”z f Whaﬁy engine defects have come under your mnotice, what cauged these defects, and
how were they remedied? Give the names of the factory for verification,
) What boiler defects have come under

your notico, what caused these defects, and how
were they remedied ? Give the names of the factory for verification.

1 ~Toom and in what capacities ?
ptions of engines have you gerved—

. v 1—jet condensing, surface condensing
compounds, triples, inverted cyli a

nders, or horizontal i

)
engines? {h

marine, multi-tubular,

‘.
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ELEMENTARY QUESTIONS.

ht iron ?
11y made of wroug
ine are generally s
1. What parts of an Zl:‘gli:e are generally m?de of ca:tplron
2. What parts of afnan engine is steel sometimes ;m;m;s R
el : S st Kk t of what property possessed by it
4. What parts of an 308:&1 » gometimes used 7 On account of w
d -« white me
5. Where 18

1 1 ‘l "‘hel'e to lt more general u.s-e .
: : i unn E T t

i i d of steel ?
ued ition of cast ivon, of wrought iron, an
is i y . in the composition o i )
S What differenge A and steel be distinguished from each other ?
% cast iron, wroaght iron, 0
8. How can

i teel 7
: i f wrought iron, and of s
i RS S e 12 ek ki tress "’ ?
9. What are the Me.mnt };;:En «hreaking stress,” * proof stress, ‘ safe w:"h;“i%o; A
1;) What is meant by' thztrength or breaking stress, of good ord{nary wx;)e g
e G y = e :
11. What 18 the :;ﬂllf”‘;zw is it done, and in what order do the colours ¢
: ol;

12. Tempering ®

13, What is case-hardening Pe

14. Which of the common m | e s
« ghort " ¥ by “welding ”? Which of the common metals oat o TP

i o ma'ant;fym"t"ls by heat; give examples of this in the engin

16. The expansion

ked

tion of eylindrical boilers, what parts of the plates have to be worke
natroction

17. In the co

i is atterwurds
:al is steel, what precautionary treatment of the plates is
the matem 18 iy
hot? When

indri . i ivetting
§: W f eylindrical boilers is double rivet
What is double rivetting ? In what parts of cylind |
18, Wha y

Bes 48 ; ?
. 11 seams is it most necessary .
' hich of the % repared for caulking ?

10y0d ? In. W“ . » and how are seams prep i i ! ; the
emp 19. What is hmsl‘lf?;i;t ways of staying the ends of a cylindrical boiler ? What are
: ibe the di ! ariad
S Des(fr(:g?ections to the dliferel?t plans Aot W sk
merits of an in per square inch is allowed o oo ol

21, What sérain P tted stay, and state where such stays are o b

99, Describe a n}:.e \ i t:) be looked for in a boiler as it wears, and how is hinn

thin p \
it red P
e tubes,” and hew are they secu

be detected ? : fixed ? What are “stay bt . ds

24, How are I_):nler t::{;; that boiler tubes leak ? How is this defect repaired 7 What are

95, Where is it gene . : :
the causes of this le:ng ies of cracked tube-plates ? Where are the cracks situated ? How are

1

96, What are the ca : B ; by
they repaired ? he difference botween a ¢ flash flue,” a *split draft,” and a “ wheel dra

p + is the differe o P
Wha{(’-laz';a()f beilort B 202 pecluh:lo;iser ”?  What isits construction 7 What valves and

98. What is l{]?éint ?sytﬁe pﬁgzsui(; per square inch in it, in comparison with the pressure in

are on it? What 18 % B E

zﬁc;kls)o‘g:rs to which 1t 18 Jolﬁiioeo. type " hoilers are first injured by shortness ?f Watfalx'g? i

29, What parts of :h‘? ons used in the constraction of a Cornish or Lancashire boiler ?

gle 11
30. Where are ang

? 3 . ?
where are flanged plates U?dcmmes is it attributed? What means are applied to prevent it
s mine ; to wha
31. Priming ;

by it ? : p ;

What evils may be produgedhi checks furnace draft, with an ordma..r_y factory l;»m%erﬁ?1 ¢

32 What caus;s’ e :;vmetimes seen at the top of a factory chimney ; what is the cause o
3. Black smoXe 18 25 tal 7  Give reasops. his . e

{:his;3 Is it bonetwl&‘ll 01'"‘1;’:2:::; to Lioco. type boilers, what is its construction? Where is it
B4 A " blast Pipe d? : : ‘ o :

placed ? For wh.a:;lls lto;;-siock fitted to Liancashire and Cornish boilers ? = Why is it not fitted
35. How is a blow- ? ; i

direct on to the Eoﬂel :hﬁ: sometimes fitted with a double gland; tﬁr' what purpose is this ?
. -off coc R

D saﬁi%e ]fx:)?tze double gland is formed ?

e .

-

tals or alloys can be forged, and which of them are brittle or
&

»
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87. Test cocks or water-gauge cocks; where are they placed ? At what heights? Must the
cooks themselves be at those heights 7 What provision is made for cleaning these cocks sh
they ever become choked ? When there are no test cocks, how is the height of the water ascer-
tained ?

38. What is a “dead-weight ” safety valve? Of what are the rubbing surfaces formed ?
What are its advantages and faults compared with the common lever and weight valve ?

89, About what area of safety valve is now required by the Board of Trade? What area
was formerly required, and on what ground has that been altered ? What is the effect of
suddenly opening a safety valve when steam isup? To about what extent do safety valves rise
when blowing off without being eased hy hand ?

_ 40. Spring-loaded safety valves; what advantages have they that are not possessed by dead
weight valves? What are the disadvantages as compared with dead-weight valves ?

. 41. Of what pieces does a glass water-gange mounting consist 7 How does it act ? Where
is it placed P At what height? s it liable to ferangement® How is its working tested ?

42, Glass water-gauges are sometimes fitted in duplicate; what is the object sought

B enf?wllzzzegt;:s aus]:gurd_on amaé-gafge. Some gauges have an inverted syphon pipe below
- 44. On Lancashire and Cornish boilers the steam pressure gauge mounting has usually a
small branch closed by a serewed cap; what is this branr:eh for ? gauge ing ually

. 45, Do steam-gauges indicate the total f th i
St o e ﬂwp“g i omn fmm;;:-emmm :) the steam, or only a portion of that pres-

- 46. What is meant by the salting of the boiler? How is thi i
density of ordinary sea water ? quw is the density ast?ev;t;singhm e e

between the formation of scale and the salting of the boiler ? d : Wh}x CR U e

47, Seum cocks and pipes; how are they arranged ? Wher th
height in the boiler? When are they used ? R
e i Ll oy When must they be shut? Neglect of these cocks

43. Scale; of what does it consist ? Where is it most objecti is i
How is its formation prevented 7 What evil effects lar:an;swgggggtf; ?]t)l; P RS S

49. What is a salinometer? Of what does it i i is i
graduated ? Can it be used at any temperature iud;soxo'ig;lisxi:i:ly %Iow i

50. What harm may be done throngh the check i i
defective ? How would you work to a.vo%d thi: h:re:'? i e R B i

51. How is the leak i X s :
Desoribe th;v;;zmtzo:. from a split tube stopped in a Lioco. type boiler while under steam ?

52. What is tho use of dampers ? Where are th : .
and Vertical boilers ? ¥ ro are they fikied to' Linoo. type, Cornish, Lancashire,

53. If no dampers were fitted to a Cornish boiler, h
Earpiie— sttt udtrsr dampersr"f ow could the draft be regulated ? What
54. Deseribe the piston of a steam cylinder, with its different rings and their uses.

55, Cylinder drain cocks; what is thei SE Tl : :
Ky urpcgse e el at is their nse? There is sometimes a valve upon each cock :

56. Cylinder escape valves ; of what do they consist? Tlow protect
‘When are they most needed? Towhat danger do they expose the I;ng?geﬁg %%Wtregulatefi ¢
is sometimes used to obviate this danger ? at precaution

57. What is a “ compound engine””? What different ki s,
faotoriesy in respect to the number and arrangement of their cralelg: :rl:i there used in mills and

E

triple expansion engine * cylinders ?  What is a
58. What is “ link motion” ?  'What are some of its ad ? !
times used in its stead ? 8 advantages ? ‘What motion is some-

59. What is a separate expansion valve 2. Why is it not fitted i
has an expansion valve upon the starting and upon the reversing o ftt?h:li g;iggg?‘s ? What effect

60. What arrangement is applied to reduce the friction of a sli
friction due ? > g a slidovalve? To what is the

61. Dosoribe a “ variable-eccentric’? How does it act ? P
used ? - In what dlass of engine is it

62. What is the travel of the eccentric ? How is it measured o
the travel of the slide valve when the link motion is in mid gear, an;r;hgh:ngem“;?ﬁ P What 0,
63. What are “ double beat valves” ?  Why are they not generall moving ?

Are they ever used instéad of the slide valve ? 'What objections are the{e?ﬂ]f&i ‘:::’t?y valves #

-

o
A I
B e a-a et ot tnl
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. : : 5 Ts it always worked by the main engine ? Give an
641-. f\)?:tt hl: l: ;1;:;1:::}! §o§ ‘:vnclygkod in, of the three water temperatures generally noted by
example Ir -

Mf;-l' exfxnn:;rislve ;s sometimes fitted to a circulating reciprocating pump ; what purpose does
B.

it ser;'g 1’What is the difference between a bucket air-pump, a piston air-pump and a plunger
&ir'P“mP‘?ml ther are double acting air-pumps, made with plungers, with pistons or with buckets ?

6‘7. Wth is an air-pump trunk ? When is it necessary ? How is it attached to the bucket ?

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

Qf‘.’lcler of tinese valves be in some cases dispensed with ?

5 9:0 When working at ordinary speed, when the air-pump bucket is at top of its stroke, at
whatlht;,ight is the water in the condenser ? S .

71, With a surface condenser and a single acting air-pump, what is the effect of a leaky

(iive zlmd w-hat is the effect of a leaky bucket when there is also a foot valve ?
foot V‘) A ump pet cock or valve; where is it placed?. How does it act? What is its

b{e;}' DIE;E it in every case reduce the effective capacity of the pump? Isib equally applic-
0 .

double acting pump ? . |
able .t-ci’i At what temperature is the hot well worked ? What is the effect of higher tempera~
- 0;?- What is the effect of lower temperatures 7 What limits the lowness of temperature ?
lfliras a very low temperature any disadvantages ?

74, Jet fittings to the surface condensers; what are required 7 When to be used? ‘What

tions are necessary ? | ,
1'905;‘ 51 With surface condensers, what takes the place ‘of the injection ? To what is the con-
nexion made ? How is its valve formed ? Why is this necessary ?

76. What are the practical guides to the proper amount of opening of the inlet valve for

irculating pump? . ik |
- 0;70 Feed-pump pet oock or valve; where isit placed P What is its ase P How does it
act ? Is it always a necessary fitting ?

78. What are some of the ways of fastening the ends of surface condenser tubes? About
what siie and about what thickness are condenser tubes? What parts of a surface condenser
are made of brass? e . '

79. What is a blow-through valve or cock ? 'To what is it attached ? There is sometimes
a valve. that when opened admits steam from the slide valve casing to the exhaust port; what is
its use? To which cylinder is it fitted ? ‘ it 2y

80. What is & “ Hopkinson valve " ? What is its use ? Where is it fixed? How isit
get 7 Can it be set too low or too high ?

g1. What connections are generally fitted to the donkey pump, and to what services can it

lied ¢
2 aPSI; When the engines are stopped with steam np, what are to be shut and what are to be
d ? 1 . - N
openz3 How is an engine heated up before starting ? What precautionary examinations are
before starting ¥ s g |
!nad93~1e zthat is an interceptor or catch-water ¥ Where is it fixed, what is its construction, how
does it act, and what attention does it require ¥ ' ‘

85. Describe an air-pump bucket, with its valve or valves and its packing. Of what are the
valves generally made ? . |

86. Of what materials are air-pump rods made ¥ Why 50 9

7. What is meant by © unsteady driving ” ? Mention instances. What danger attaches
toit? "What is done to prevent it ? :

88, What are governors ? What is their general construction ? How do they act on Cor-

: 'nl‘.es ”? : f—T} £3 ] v . ’
&3 ?69 What is meant by “spur driving,” “rope driving,” and “ pelt driving ” ?

90, Explain the difference between a right hand and a left hand engine ?

91. What is meant by the ©Slip ” of a belt or a rope on a driving pulley ?

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 putin? What is the kind of

goda nsed ¥ 5
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94. Tallow cups for cylinders were sometimes made with two smal -
small _ooel;, or with one large hollow Plug cock, or with one small ooek1 ::)l%‘ks; ?alzleﬂ-l 0111 one
these is suitable for a high pressure eylinder, and which for the cylinder of a condensin: which of
Describe how the cup with only one small cock is used ? What is now generall %e_ngme?
of these ? How has this change come about ? ¥ used instead

95. Does a cylinder escape valve, self-acting, allow all the water A v
is left in the cylinder ? ’ e 6 water to escape, if not, how much
96. What is a “ sight feed ” lubricator ¥ Explain its action. To what part of an engine

is it genmerally attached ¥ Whether will throwing cold wat i i
slower ? Deseribe one you have worked. e AR B it worllx fastor or

97. A common spur driving wheel ; what is the boss made of 7 H
into the boss 7 How are the weight segments, and the toothed :eémen& “}:th?an?; ;«rms fastened

98. Why have some of the weight segments of a spur wheel h i g
others are solid ? With what class of engines is this 11111)@;;.6'(‘1":1eG:B3 mo(;ltl(;:q:g%ﬁleg mlflhm}?’twmle
of the circumference is the heaviest segment put ? 3 bt

99. With what class of compound engine is a “ receiver” requi ;

d g ! equired hetw i
low pressure cylinder, and with what class of compound engine isqsuch a fecetia::r :;1}111?1 — a.m%
State reasons in each case. ecessary f

100. Explain the terms, “spur gearing,” * bevil NG T
¢ friction gearing,” stating in what cases eacfis used. b o e
101. What i t by *staking : .
iy on‘}lyeyas ;;1?5 meant by *staking” a wheel or drum? And what is meant by the term

102. What is meant by “ piteh line” of a toothed wl ; ¢ mikal 22
length and width of teeth on spur wheels ? oothed wheel #  'What is meant by “ pitch,

103. Explain the terms  spring pinion ” and “split drum,” why are they so made ?
104. What valve motion is used for regulating th issi i
mill-engines ? HExplain the principle of itsgact-ion.g S L g

105. What are expansion joints? Where are th P i
require ¥ Of what should the working surfaces be ma.deﬂy%‘ i ot BEBIA L i i e

106. What omission in the construetion of expansion joi i acciden
W' : Joints may lead to a serious accident
hen Steam 18 ﬁl‘st a 11 d ? h j01 . i 1 x

w tom Joiats pplie Where are sach joints most required P Deseribe several forms of

107. Describe an oil cup with a syphon worsted. How is t P "
it cleaned ¥ How far down the tubes does it extend ? Wis the worsted arranged ! How is

108. Describp a main shaft bearing (with its system of adjustment icati
rope driving mill engine, compound cranks at right angles, to in(%ic?ltfz BII:OOD(‘)H%[.%;bncatmn) e

109. What is the usual speed of ropes, and what indicated H.P
drive, in ropes 54 inches circumference dlgviilg spinning mills ; S A

110. Describe a Jacketted  Corliss”” cylinder with all necessary fittings.
111. In mill-gearing, what is meant by a * foot step ” ? Where are such used ?
112. How are heavy wheels fixed to their shafts? What prevents them working loose ?

113. Where are injection valyes placed in jet condensing f \ ines i
position is this valve usually worked ?  Why so?  What attexlxntigon !)zﬁfg;)ite:e%lﬁiig F108 e

114. In an ordinary factory, fitted with compound engi : :
cocks and valves are in the engine room, and whatl:ue in tiglggislezrlﬁuﬁg;a;lcashue e, g

115. Describe the necessary fittings of a Lancashire boiler, including an Injector

116, With a surface condensing engine, what cock :
the engine is started so as to be ready for starting wv]:eﬁeseirtﬁzlgifio?rﬁs giﬁﬁi gy Al
117. What is a steamjacket? What cocks are on it ? ;
generally used 7 Do they require to be felted ?
118. What parts of an engine or its fittin
radiation ?
119, The work of the air pump in a mill engine is
engine; which stroke is so burdened, and why ? g a0,
120. Name the principal pipes about the en
what the ends of such pipes are connected.
121. Through what cocks or valves, pipes and chamb :
the ¢ jack well” to the water space in the boilers with a je:t? (g(;lesetx}x]szgv ater pass on its way from

: enging ?
122. Through what cocks or valves, pipes, and ch P ;
S felaie dibiintie paar? pip chambers does the circulating water of g

mortise gearing,” and

In what engines are jackets most

gs should be felted or otherwise protected from

drivi
1ving one stroke of* the

gines and hoilers of a ootton mill, and state to

-
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123. Through what cocks or valves, pipes and chambers does the steam pass from the boiler
until it i; in the form of water in the hot well ? . : |
124. Name the pieces of the engine through which the pressnre of the steam is transmitted
from the piston to the driving gear in an ordiuary factory engine ? |
125. What is anair vessel 7 How doesit act? At what parts of an engine or of its fittings

; erally applied ? .
are aix yogels go - ptruotion of an injection pipe “ foot valve,” such as are fitted in jack

ellsl(?éi3 m?ﬁhe:tg::l: ?’ wgVBhat is their object 7 Why is the rose fitted below them ?
igh ;
2 Why are they fitted ?

127. Whatisa “ barring engine ‘
198. What is sn oscillating engine? Where are they used? Why? Why are they not

used on land ? rae

129. What “reversing motion

130. What is “Cowburns group
over the common dead-weight valve? S

131. Where are “ expansion-couplings” required in shafting ? Deseribe one.

R bo @ © gusset stay ;”* show how they are seomred to both shell and end plate;

statelv?g‘ntlg'?:rllm%: forgl;nd again;t their use in Lancashire boilers, P

133, About how much fuel per indicated horse power per hour is required by modern steam
engines, common, compound, and triple expansion ?

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

185. What is the construction of a surface condpnser ? Of what are its tubes made? How
are they fixed 7 How are they kept tight ? 'What is done with a split tube ?

136. Where do surface condensers foul ? How are they cleaned ?

137. What non-conducting substances are employed to prevent radiation, and how are they

* is fitted to portable engines having no link motion ?
” dead-weight safety valve? What are its advantages

applied ?

138. With “portable engines,’
ing adjacent property ?

139. How oan the formation of black smoke be prevented ? Describe smoke preventing

> what provision is made to prevent ashes and sparks injur-

apparatus. - <
140. What is meant by “circulation” in a hoiler, and what are the results of defective

circulation ?

141. What means are sometimes adopted to improve the circulation in a boiler ?

149. How can extra heating surface be gained in Lancashire and Cornish boilers? Is it
on the whole advantageous ? .

143. What “fittings ”” are usually on a steam receiver between a high pressure and low
pressure cylinder ?

144. What is the construction of a feed escape valve, to what is its discharge connected, and
how is its loading regulated ?

145. When there is no feed escape valve, what is the arrangement of the feed valves or
cocks ?

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

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

148. What is meant by back-pressure ”’ in a cylinder ? About how much was it the last
engine you were with ? Is excessive cushioning ever a trouble'under certain conditions in modern
ongines.? Say when and why, and in which eylinder this occurs.

149. What is meant by “ pistog-speed,” and about how much is it in mill-engines, and how
much in non-condensing factory engines

150. What is * atmospherio prossure ?? What is its average amount? What instrument
tells this amount ?

151. What is « gross pressure”” or “ absolute pressure” ? "What pressure is it that is shown
by the steam gauge ¥ \ *

152. What is meant by *“ cutting off ” steam ? Howisit done? What part of the valve
regulates the cut off 7 ¥

153. What is a “ Corliss valve ¥ _Describe its construction. Why has it superseded the
glide valve for mill engines ? What is its great defect ?

154. What fixes the time of closing the exhaust? After the exhaust is closed an1 before
the port opens for steam, what becomes of tLe steam that is in the cylinder ?

3

6

&
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155. What isthe “lead ” of the valve ? What is its object ?

156. What is the “ocover” or « lap” of the valve ?
proportion of the stroke of the valve is it made ¢

157. What is the ““ exhaust cover »
and upon exhaust ?

158. What is “ minus cover”” or «
exhaust and upon cushicning ?

159. What is « cushioning ”* or “compression ”* in a steam cylinder 7 How is it affected by
the amount of cover or of minus cover there may bo upon the exhaust ? How is it affected by
the exhaust pressure ?

160. What is “mean effective pressure ?” ¢ How is its amount ascertained ?

161. What is a dial vacuum gauge? What is jts construetion 7 For what is it used ?
About what amount should it show when the engine is working all right 7 What effeot has the
variations it indicates on the performance of the engine ?

162. Does the vacuum gauge enable you to tel]
must you have recourse also to the
actual amouat of back p

-

About what amount is it ?
What is its object 7 About what

of aslide valve ? 'What is its effect upon the cushioning

minus lap ”* on the exhaust ¢ What is its effect upon the

what pressure there is in the condenser, or

bg.rqmeter to arrive at that ? How would you ascertain the
ressure there is in the condenser ?

. 163. What is g ba.rongeter ? What is its construction ? Tsa barometer sometimes used
instead of a vacuum gauge ? In what respeet does the weather barometer differ from the vacuam
gauge barometer ?

16/%. The common vacuum gauge and the common steam gauge, in which of them are the
graduations marked from atmospheric Prossure ?  Does either of thewm tell what is the true actual
Pressare in the boiler or in the condenser ?

165. Do steam and vacuum

When the weather barometer varies from 29 to 81, h h will the vacuum gange vary, and
how will that affect the working of the engine ? Wln? vsvol?uo isboabic it
166. Vacuum is generally stated as so many

vacuum ?  What does that tell us about the abso

inches, What is meant by, say, 20 inches
denser ?

lute pressure of the vapour then in the con-

1 a pump draw water ? Is thore any limit? Why ?

168. What is vacuum ?  Can any vactum move a position #  When the temperatura of the
water in the condenser s 2120, what is the greatest degree of vacuum there can then be in the

condenser ?
. 169, What is o thermometer, its construction? What is the property of matter that is the
principle of its construetion What temperatures are regularly noted by careful engineers ?

ure of (1) melting ico, (2) of boiling water, (3) of stesm R
: team gauge, (4) of steam about 100 1b,, and (5, of steam about 150 lb,,

also (6) of smoke in the fannel, and (7) of water in the hot well ?

171. What is m

: i eant by the “ conduction » of heat? Give examples of it in the boiler and
in the engine,

" 172, What i
in the engine.

 173. What is meant by “radiation
engine,

174. Which is convection, which js radiation, and which is conduction in the following
eases :—(1) Heat from the glowing fuel to the furnace crown. (2 Heat passing from one sido
of the furnace crown plate to the dther. (3) Heat passing from the steam pipes in the engine
room. (4) The heat of evaporation ?

175. What are the “ effective heating surfaces ” of &  Lancashire boiler,”” a * Lioco. type
boiler,”” and a * Vertical boilex »* 2

176. What is the average difference between the temperature of the feed water on entering
and leaving an ordinary mill fuel esonomiser ?

177. What is the general temperature of the gases at the baso of the chimnoy attached to a
range of boilers in a cotton mill ¢

178. Btate as many ways as you can by whieh a boiler might not get its full speed ; that is,
a boiler, or one of a set of boilers,

gets short of water although the feed valve is open its proper
amount; to what causes might this be due ? »

179. Of what are farnace bars generally made? About what thickness are thoy at top ?
About what space is between them ¥ Wheth,

er are the bars put further apart for Neweastle coal
or for Welsh coal ?

60 1b. pressure by the

s meant by the “ convection ” of heat ? Give examples of it in the boiler and

of heat? Give examples of it in the hoiler and in the

» 21
2 No. 2702 W, 17ra Ocroser 1898. ;

Ml&h coal ?  Which L, the flaming coal ?

tle coal
180. Which burns faster, Newoas

. in four furnaces, each 38’ 0”
Which makes most smoke ¥ tons of steam coal will be 5’:‘3’: p:; (si:; s:)u?
Abont how many length ? On FaskigseRe 4 ith good eompound engines
181. { abont the usual al will be burnt per.day with g e e
wide, and Ob ¢ how many tons of Gf')m ds do you say so? What percentage of ¢
182. Abou n what gro )

y
(!iltll@ l ’ was: an Illfallt‘a(i- ii ve !)(31 (3(3[1t- i
111(!1 !; o

. i speed 3 d compound
lOad if the plston il be burnt per day with a g00 P
i ith the same f steam coal wi
required wi tons o

i i diameter doing average work ?
183. Ahout ho:en"::g the low pressure cylinder 70 inches dia k
. inds de i i i i 1f an inch thic
:)“ng ?ﬁ;:;gunds A you:z “:y linder direct acting tengmf;’o:l;:lz:ﬁiggl;:gr g:ginznthis piece is
ir_of inver: d the eccentric strap, 1n g g e B
e centrio rol anC i, ission make in the working of - gine,
bahmec‘l1 fg}:;cget:g ;e:’haé diﬁgrzzwth?gxﬁ?u;’? ;f the stgam i : Vil’(hlgh will take place earlier and
Jost anc the cat-off, an the up stroke and down stro e. VR e
ad‘?‘sﬁsiga:rox‘liistinguinlung betwe?ne with the fly wheel running in the usual (:;:gzlgn, S‘;e tls 1:
s 185 V,Vith a horizontal fnftlr?xin? And on which strooke is the strain gr
1 guide gets the MOs
crosshead gut :
Yy ourllgleean'll‘;ge' « toothed segments i
ghow in the engine room
187. How can you
inder ?
oyhniig;. How can the fa

ad] usted.

’ in a spur driving wheel are getting loose ; how will this
whether the main sha:ft is true with a line through the

prove

i of a pair of bevil wheels be tested ? Explain how they are

irness

—_—— —

to Government, dated 4th October 1898, No. 1429,

From the Sanitary Engineer

No. 2702 W., dated 17th QOctober 1898,
ORDER—NO.

i ime Movers Act, 1893, provides
Steam Boilers and Prime , 189
i glﬁ)voipggfﬁehfla?i;atse and within any defined local area, no boiler shall be
that, from a du.

i i t of a person.certified under
it is in i d immediate managemen 1 :
ushd ]ess'Bli ' “'mﬂ;‘zn?]rfeoc‘}gﬁa"éﬁérge*fhereof. The Government having directed
5ot To e
the Act to be comp

-ovist d be brought into effect, the
hese provisions coul >
inqui daian tohow beetine sals with draft rules under sections 14
inquiry to be ma ow submits detailed proposals
Sanitary Engineer n

to 20 and 23 () (d) of ltlt.‘ehA::; based on those in force in Bombay, pro.wde? for three
e s ‘tvh 1clowest of which will be granted on passing a z;zﬁva éocﬁeeiril:;

classes of certificates, tzr character. The second or m_termedlatc? cer;\1 cta ?- BSqc erti.. :

ination of a very elemen cei standard of competency, while to obtain a rst-c dt g

a somewhat more advaﬂst i Weu-grounded.know.rledge.of thehconst.n;c

ficate the fa?dldag&; g’ﬁ;s, and of other allied subjects, including mathematies.

working of steam

inations compulsory eighteen months after the

8. Tt s proposed t:bmdﬁgstt?:ne;ai?sled Whetherpthe rules should no}t; lzetﬁxtendgl

jssue of the rules, and the C'lrbe Sanitary Engineer does not recommendfi 5(11 : beu{):)on 11‘;

to the wholo Pre51d0u_c};- to the ezamination of boilers should be so If,xtfn e 2 A

sions of t%e -imt irsl’:}t;: “mofussil should, equally with those in the town o y
that the boilersin t

: en. y &) s
be in charge of cez:t1ﬁcated mbether the provisions of the Act relating to the ex:_a,(li:mnz-
4. The question asliio theﬂded to the mofussil is being separately consi ex(‘le(i
tion of boileﬁ's sho;})&:edemles for the grant of certificates of competency, as amende
Meanwhile, the pro

i al partic

ina few Ve;rb F
dras Railway and Ge o | . |

L{)a;)leé*ti?%ﬁ,e-.{lulﬁ_iﬂ eL’iIl_. “boilers, to the men affected. The Sanitary Engineer will
on, through owners of hoilers, |

Lartli*(;)'nge or a similar

neral-Superintendent, Public Works Workshops, for opinion.
e

e

distribution at Madras,

“will be referred tothe Locomotive Superintendent of the
bl

Iso be communicated to the Collectors of districts for circu-
2



\\. ‘

e Au-"uBt from ‘the bammt.a.ry“‘F‘ng;-
ﬁlso"a’d‘ted 9t1‘ '_"_ neer to (rovt. :

,,'ns f '

e

" TR el s ey B O 2 et gt ) g sl AT e TR , 9 LR : ' r .1003.1 a.rea»no 'b°11ﬁr mll be ua@& '

mless it is in the dz.‘cect and im-;_

3 l‘:f }medm.te ma.na,gémem. of a2 person --
. brtifled under the Ast to be cor-
A AR e ; t} A Bt s ‘. . : : petent for 1119 cha.r.ge theraof ‘r'hg

i : , i e e 3 e i . _ - G'oveg;nment h. "g‘ dlrected inqulry

2o 'qu,' 25 (c) (dJ of the
Tn@sewxules';iwhioh’ are bzsed

poe LAl

lowest of which will be granted en

~¥§£‘saing a ziva zg.m éx»aaﬁinitioﬁ“cf P
H : -‘ '

a very alementary haradts:r. Thp

§

gt e b i

28
i

o
*
&

'
¥

: v

et
:
L A

econd or in rmedia.to ceﬂ,ifl
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commmizated to the Collectors of -

; T c 3 dl
requires 3 gomewhat more 3dvan L{
\
x

districts for circulation through

hile to ’ . : |
standard of 3 D 163 V owmers of bmlars,to the men affect-

- |
. : gs certificate,
obtain a first cl3 : g ’
' ed WatAem, The Sanitary fngineer.
: an di st have 2 well |
i e will arrange for 2 sSimilar distri
ri-
un m dee of the construction RN ‘
Zaisy s | ' bution at Madras,
and working of Steamn engines, and pf othe

B The replies will be consider-

5 ed on or after the st m

nest.

allied Subjects,including Mathemzkics.
‘,

8 TR T - proPOSed to make the E

PR AL e 6. A copy of these Proceedings

| after the issue of the rules,and

: will be published in the Fort St,
: the question is raised whether th

George and-District Gé%ettes for
rules should not be extended to the

general information,

Pt g

whole Presidency. The Sanitary Engi-
neer does not recommend that the

provisions of the Aect relating %o

o
L b A Sk & b ke e R i

the W of boilers should 1 ' S

be so extended;but only that the

hoilers in the mofussil should, > ‘
equally with those in the town of ]

Madras, be in charge of éertificated t

men., ' . :
4. The question 28 to whether the :

= . |
pro'isio's of the Act relating to |

|
thé‘examination of boilers should |

¥ e |
Lt pbes extended to the mofussil 18 ‘

being separately considered, Mean -

while{the proposed rules for aazma

TO o /

All Collectors. f
mhe Judieial Department.,/

gasiemacenc the grant of certificates

of competency, 28 amended in a few

serbal particulars will be referred \ ,, Local & Municipal Dept. /4

, g 54 S ¢ zf( |
to the Locomotive Superintendent of ; ,, Sanitary En-fneers/ A . :

{ R e J/ ' | '
the Madras R2ilway and. Gemeral Supdr- § N Locomotive Superint ndent, |
A ) Madras Railpay.
- —

intendent,P, W, Workshops r opinion, ; ¥ :

’ ey . { ,» OCenersl Superintendent, : =
nopies of the rules will 2lSC be I | O P.W.Work IZK;//

communicated ' | 3 \(L{%l /éa 1 - Jaol

e o] = s ——va B e ~
T e V. g
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. Publiz Works.. DEPARTMENI.

0. No. 7045 of '898. .

N ‘ ~ SUBJECT.
| “Rules for bringing into force

" Sections ‘4 to 20 of the Steam
poilers & Primq,Movers Act, ‘808,
& ’ :

FOR ORDERS. -

Lefore taking further action

e

n this matter the papers are re-

cirsulated to His E&céilenej'mnd

+he ﬁon.Sir Henry Bliss with refer-

ence 10 the Hon.Mr.Arundel's re-

marks ard suggestions, ‘

5.  With rezard to the date from

whish the rules are to be mzda?con:

pulsory,it may be noted that the --

proposed time is considerably long-

S

er than that alliwed'in_ﬂombay’WLere

Nt

o

(sonpulsion was enforced after 11

Sl

months, Copies of the rules might

S

be Sent to the Zoliector of eash
: ’ N et o

district for circulation %o the,af-
fested by them, who are, S sStated by
Sir Hanry‘BliSS,#e:ylfuw in number,
and any case of special hardship ..
whiqh ar@se from making them 6om§ﬁ1,;
sory ocould be considered on its ..

nerits, If this was done,thers --

would be littie fear of competent

men
p. W. 45. ]

et
500—-27) 18,
tf VN g

~ 2 A0 RSSO LYY ‘\u\__.—s—-::: - -
- B ——— ——




g e e

-y

men being thrown out of employment
and it may perhaps he desided to
make the rules compulsory 18 monthe
after date of intimation,

7. With reference to the proposal
to make the rules form part: of the
government Technical Bzamination
Scheme I would point out. tdaat M,

s ; s S e
Jones sonsidered I ydrisabllity

G

of this course but rejected it !'for many

reasons' Newe of which the follow-

ing are given in para 5(1) of his

letter.

(f)The rules are framed with refer-
ence t0 an Act administered by
the Sanitary Department,

(2)?he licenses must be registered

at his office.

7o these might be ;dded

(3)By far the freater number o¢f the
men - affected are probably very
illiterate, and only capable of

# the tests presSsribed for

2 third ci28s8 certificate of

(o]

ompetency or 2 certificate of
service for which the examina-
tion wili be monducted Orally
in 2 Workshop. The Technircal exa-
mination rules do not provide
for such an elementary examina-
tién.

(4)"he Examiners for the tests now

proposed mzylmni probably will he
£

men who would not a8 a rule be ---

solected for the Technical KxXxami-
-

nations,
In view Oof these facts it Seems

besst, Lo make the examinztioﬁ in -
dependent of the Technical BXxamina-
tion Scheme at any rate at first,
When experience his been zained of
the ¢1a88 of men applying for exa-
PR 0 e R
scheme now proposed, it méy be possi-
ble to bring it into line with the
Technical RExamination Scheme,

4, The wording Af ihe draft rules
will be scrutinised before bublica-
tion with referense to the remarks

thereon of the Hon.Mr,Arundel,

.

W,
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The Samitary Engineer to Govia,

Fort St. George.

Order

No. 1277
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SUBJECT.

Madras Steam-boilers & Prime-movers

Act III of 1893.

submitting,with remarks, draft

rules for holdling exaninations for

grant, of certificates of conpetency

»c.,to engine drivers under Sechtion

25 (¢) (d) & (e) of the




BACK PAPERS.

No.

Date.

o 4 o4
Lo 5 s

2l

B
;7z$/’§}

.s"-—7-—7x"
F7=9¥

Kyo 8 Ao FRICI7

2 5o

i e

CERTE e A
o/ b=’ 27‘7’71
213407 2 6975
/Sond 16 7 —FE
}oéa/ﬂz/%fufy'
o pod R¥—4 <4
bhod’ co-5 5,
S /04" v—iris 5

_272%%’7—6%77
/@94/ P s

S 577

Sy —s —17;7

Aol SR-3-pz

e
3 4 501
SE5/— F =

2/ 24

/‘23~/——f7
éy/¢.>§—1?=?“? &
rd 4;_.£f;;;¢f”

ﬁ/g_z ,—/a——-f&‘
g s g gy
/A:L«fzngu—;?¢“

|
|
1
|

s 4
/ﬁlw

.

on,zjlzx -r/y@%

No.

.

i -
S

Ngtifﬁcation.

In exercige of the powers conferred by section 14 of the

Madras Steam-boilers and Prime—movmrs Act III of 1893, His

che$lency the Gov Hor in C
I b 4

_G-Gb'«o.owa t"'L.

r o Aa_r*)-j-cx.

ounecil TTODOS“b to notify tbaf

R e

‘ AX y
Aee=notadidad | 110 boiler shall be used within the “1tj of Madras
i

unless it is in the direct and immediate management & charge

of & verson certified under the above Act to be competent for

Lhe charge thereof,and under Section 23 clauses (¢),{d), &

(e) of the szme Act proposes to issue the fOllOWinm(;;ﬂfzg
) = i .

b U....t.,..."
(1) for regulating unfler clause {c) tRe grant ana fecord
of”

I certificates of competency and of service;

2) for the conduct under clause {d) Of examinations Tor
y such certiricates and for regulating the fees to he
rged Tor admission to the same;
(3) for wroviding under clause.(e) for enquiry into an
allegation of drunkenness silisconduct or negligence on
the part of the holder of a certiticate of competency or
service,
.- 4 \ The Government will consider Ny suggestions made in respect

abls  fual

these rules which may be received OFl Or betewna the day of

%Mw ake

4 AL

-

o1

Lda:

-

‘_ -W_f_'— 5

& dicn
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in actual practice in the Presidency of lvhdms

k The examiners from bime to time mmina.bad ahme s

tends from beginning to end.
e & g 7 :
( $he examiners shall endorse on the printed appl

each candidate the result of his amimtion for a

'

of competency,and shall send to the Saniary Engir ,&

the application so endorsed.

II-.-Em_a\mina.’n ions.

h Emmnatlons shall ordinarily. be

L

\Madras . twice a yea:r and at intemls ot not mm:«e than gi

da.t.e of the publication of these rules.

% Every em.mination— shall be a.t.tdemied, by one w

T 4 ; ‘ ¥t

frou the off

ice of the Sanita.w Eﬁgineerto :




“e'n,

'ﬂosobytheﬂnaﬁdorm&;

shall pay Tees at me following i'ath'='a

ror a 1st.clasa oartn.fteabes-—--- i 30

g 't

do 2nd.

do 3rd..

¥

of any portion of the fees paid by t.hen, but, it ml{

) .:\A_b > R
B A, T

by

% S

i e W

S

the President of the Board of Examimers to a,nwmm

at any examination held umn one yearot the first

tion without a second payment of fee.

§ w1 ¢ ¢ )
¥

8.

- .‘l

~‘A\-' ¥ ""

eminp.t.ion for 'bhe am class ur cert.i:rica.t.e w!.‘t-lmut. paqy
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o ) {;?}‘ : P « e ”"é» . s
§ 'X prat . - : - mrery pppliednt for examination mnust wmake an = by 4
4 h # / { mli

ca.tion in the fom of Appendix A. Te shall duly £ill in a.ll
the parts of the said form which are to be filled in by a
M@w ,& sign the same in the presen‘.e of his emplom t

a tax— en/;ﬁ shall a.ppend his s na.tu.z:e
-ﬁo——f:"ﬂ Lg in tmken of a'htesx

it

o .Ption .The a.pplica.nt shall t.hen lodge his application at the ‘

& 3
E TR T

« office of the Sanitary Engineer (Ex-officio Inspector ‘of

steam-boilers and Prime-movers) not later than tarénty one .

- ‘
.

days before the date fixed for the exanination ,together wi

S M

3 - e :
{a) all testimonials of good charactes, sobriety ,experie:

and ability ,together with copies of the same;

form of application ;4 and » 5

i . r v_..r:; L ..
7 > e §3 'Eil (c)
e Sere - Bk X

of the fee prescribed i.ri Rule

a receipt from a Government treagury for the amwrb

i /
he wishes to appear;

-

e
P L AR, € SN SRR R, o« -
5 Aoty b e ’
<= TR T
R e

i {q e examined. ; t : : 'k
{e) all previous certificates ,if any, issued to the a;pplj_

R ' caiit under the Act. ,

AP Lo
e T /3 #.

the duties required of them.
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B.-Testimonials

i No applicant will be admitted to examination whosgse testimonial

P2l

as to sobriety ,experience & ability do not relate to a period

Engineer trustworthy and satisfTactory. :
J

/,—" she testimpnial for any period during which the candidate

’ . - »

acted as a chief engineer must be signed by the manager ,owner

or secretary by or under whom the candidate was employed % Tor'

such period as he acted as a second or lower grade engineger
must be signed by tQ? chief engineer,to whom the pandidate Was
subordinate jbut iﬁ)for any suffiCient'reasothhe chief engineg
signature is not obtainable,it may be signed hy the manager,
owner or secretary,but the testimonial must declare that the
facts étated therein are either in accordance with the reports
of the chiefl engineer ,or,if no such reportits are available ,are:
.
within the personal knowledge of the person signing the same.
relating to service beyond the limits of Bri-

r ™ Testimonials

tish India must be countersigned either by the Consul ,or by

the Political Agent:

w 3 .
or must be authenticated by the testimony of some credihle

person on the spot having personal knowledge of the facts re-

quired to be established.

ir

LR T e T e P Tt~ e S



f 7 3. A candidate for a third class certificate of competency

6./ 7 Ir the Sanitary Eneineer has reason
any fact stated in’ any application or testimonial he may make
such enquiries as he shall think fit,

-

ble for examination undsr the rules. The original testimonials
shail be filed in the office of the Sanitary Engineer and shall,
at the close of each examination ,be returned to the céndidatesni

who presented them if they apply for the same.

- Age and Training of Candidates.

Praining of will not be admitted to examination,unlesg
third class ! GV :
ok he {a) is qualified within the mneaning of
- . ‘ »
the rules next following as a candidate for a second c¢lass

CRaIAI RS ,

e

engineer’s certificate of competency ,or unless he {b) proves,
to the satisfaction of* the Sanitary Bngineer , ﬁhat,previoué to
his apyplication,he has been three years employed as a fireman dn'.,
engiﬁes & boilers ,or (c)produceS‘satisfactoyy certificates
stating that he has completed a three years’course.in the work- )
shops of a recognised college.or Institute & during that veriond
has been constantly instructed in the wanagement of Pnglnes and

boilers, : ; | ,,Jx

-, A candldate for a second class engineer’s certificate of

Age & training
of »ecorcrsgiETs
candldatc-s-{-'*
M das s

1 o

coupetency must be not less than 21 years~uf
age .No candidate for a certificate of thia

class wiil be aamitted to the examination ,unlass he proves to

the
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his application,-

(1) he is qualified as is required by rulef@in the case of

siha SRl

: > :
a candidate for a second class engineers certificate orf Collpe.

tehcy sand also proves that-

(2) either

(2) he possesses or is entitied to a first class  engi-

! 255
neers certificate of Service; or,

if he neither possesses nor 8 is entitied to a Tirst

W

A |
class certificate of service,

"
-

(b) that he has served

(i)for at least OMeyear with boilers under steam ag

) a g ?
engineer with a second class engin-ers certificata of

competency,— or

1

P '
(11) for at least two years with bajlers under stemy '

as engineer with a Second class epgineer?

e
ba il
\of lgervice,or -

S certificate 1

(iii) for at least one year with boilers under ste‘@ as

.

e

second engineer with a second class engineer’s certi- -

Ticate of service ¥ in addition for at least six monthg 1

i 5 as chief engineer with boilers under steam which ara
|- ]

‘Pf: by law required to be in the charge of an enginser holq
,'- l & l y ‘
i Y

A . ing a certificate: > )

-

Provided that if an applicant P who is able o satisfy the Sa.nj_A“ )

'y

F AR

tary Engineer as to the character of his ssrviceﬁhas) in conse_'."}" &

quence of service abroad, been unable to obtain a second clags

cert, l'T_‘iCp't‘:\
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l ! ‘lﬂ
certificate of competency or of service ,he .ay be a IOWedJif‘
the Sanitary Engineer see it ,to be examined for a first cias.i
; o
T
\ caertificate of competency or of service although he has not ok
i
tained a certificate of the lower grade.
s 3 s 4 5t
4 2 Any person qualified under the rules hereinbefore containdy
+to appear for examination as a candidate fOr .a certificate of |

any class other than the third class may he permitted to apoeay!

o,

for examination as a candidate for a certificate of any clas

inferior to that for which he is so qualified to appear as a

candidate.

i

D.— General Rules regamding Service-—

eo for a ce

13 B4. Every cahdidate,who s

il e /f/&fo/ gint
Tk W ,uust show by his testimonial® that

M

he has been regularly employed in the engime-room as an engineer

of a certain grade.

7¢ 2@, Service with boilers not continucusly under steam shall
count as service of half the same length with boilears continuotg
ly under steam unless the candidate proves that more than halr

of . such service was actually under steam; and the candidate must,

Y

show by his testimonials whether the boilers with which ha h=a

.
s

worked were or were not continuously under. steam, H|

14 && Service as an engineer means service in those capacitiesg

only which afford opportunities of obtainipg practical experiae; j
as an engineer on engines,boilers & their app§rtenances; it

does not include service as a fire-man,stoker,donkey-man ,ETen sy

winchnma




winchuman ,labourer or engineer?’s stewanrd.
2 b e gservice performed in places where the Act is not in force
may be accepted as qualifying service subject to the same

rules as those which apply to service performed in places Wherwf

the Act is in force.

IV .- Subjects of Examination for Certificates of |

A

7
» : Competency. f\\ ‘
‘7;7 gé. To be entitled to a8 third class certificate of coupetency
Third ‘cla.s;. a cahdidate must satisfy the examiners
: : ey
that-.

(a) he fully understands sthe working & ma.nagement of ‘Wmlera, }
! ey "‘-"‘v. - . .'

T -

subherusesofsthesheahgueans of Tiring for the rrevention of

smoke,fthe separate use of pauge giié.ss—omcks , blow~off

cocks ,scum—cocks & other appliancess )

- .
(b) he is able to soile extent to explain the actual working

.

of engines & the separate uses of feed-pluups sslide-valves,

pistons & other a’oplla.r»ces,

~ l (c) he is able to show }W in case of the
. -

break-down of any portion of the machinery &c.

77 24 ‘To be entitled to a second class certificate of compe-

—3

a0

tency a candidate -

A

(a ) musi give a description of bhoilers & the meth ods of“h},

staying them together with the use & wanagement of diff.emﬁ{,;‘-‘"é
¥ e

valves,cocks,pipes & connections:

Py
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(b) must dnderstand how to*correct defects Trom accident, |

i

decay & other causes, & know the means g repairing such

defects ;

Saliw

(¢) must understand the use of the harometer,thermomet,erp'

the principles on which they are consiructed;

{d) must know the causes »effecis & usual remedies for

-

inerustation & corrosion;

(e) must state how a temporary or permanent repair could‘

effected in case of a derangement of a ﬁart of the wr

ot of total break-down; : b
(f) must write a legible hang and undsrsta 3
- | ir
rules of arithmetic & their application to qu ° e
s L. K

about cohsumption of stores & capacities of tanks.

-

?7 & %o be entitled to a first class certificate of compes

‘tency a candidate must be able to '

(a) make an intelligible hand eesketch or a working

drawing of some one of more of the pringipal Parts of a

nejand to mwark in,without a COPY ,all the

steam engi bhe necws~

Y
A

sary dimensions in figures,so that the sketcﬁkor drawing could
be . worked fr!& 30

(b) take off and ealculate indicator diagrans;
(¢) cakculate safety-valve.

vressure & the strength of tﬁég

boiler shell,stays & rivetting;

e X See Appendix C i
~ e :(\’ l’.l .
Sy, \ . 5 rx

R

.
=arse-powe G



‘stress ,tortional stress & the bending ¥tress,in rpumif']
and the direct stress & the bending stress in rec

bars with given loads;
(f) explain the uethod of testing & altering the sett D

the slide-valves,and skemh(;&ap what difference ar 1/ .

tion in the slide<valve will make in the indicator di

- M ks
and algo explain #he method of testing’»‘ﬂairness of sha,fts’

and of adjusting them;
; t“-l‘- > S
(£) éﬁ-ﬁ pPoOsSsess 2 M} kilowledge of the prominpnt £

.

facts relatlng to combustion ,heat & stemn-
-

———

(h) explain surface condensation,super-Meating & the workg_-g&

of steam expansively , the duty of pumps & the direct “tx'a.
o o

in engines & boil-ers;
'\ . itk ' z , .

L' bl —
(i) work calculations 1ncludiﬂé%the mensuration of super-

i

3 .Kl‘
2 b

Ticies & solids & the extraetion of the square ey

the application of these rules to Guestions relatingvt.n
> .

| the power,duty & f«.conon'& of engines & boilers e to the
“<. rods ,sh@' B8 & levers of ths ehginve.
(11) & 5 v
= L_i;_ , T
“morse-power ot
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, 53 V.- liode of Examination. bj 'SLJ

v vA, in‘

Fvery examination shall be of such a nature as to test \

T

movers.,

* The examination for third class certificate will be co -

g - S

. =iyl bR LS - =yt s o 4
pIEp - Tyt~ s 2l
. = ’ —— et
] ﬁ“lr-:‘;"-—"v‘-l !I. r . f' -y A - L B ","‘ i
el e’ <
“~ ED

e . ducted wiva voce in the City of Madras & will be held ,if
-'-\ L 4

sible,in 2 Workshop,mill or foundry where bhe candidaﬁa-’.é
knowledge can be practically tested in the use of the stea | ol

vacuum ard water gauges.

Cad.d -t"sﬁ. . I"' 'Ab:. F I

#7“ (1) Bach first & second classAona&tdf@c_;u;l in the 5

igt & 8&nd clasgs g g
place be called upon %o f;ive Wi‘

questions’’ appended to these ruleaij the candidate’s

,"‘"l answers are not satisfactory ,his examination will Cceasge,s
4
he shall be declared to have failed.
(28) If his answers to the ten questions are satisfactory,
B i s the candidate will be called upon -
REEIE - ot conlifeals
& R (&) if a first cla.ss( o mr
- 14V : A \
| (1) to answer within a fixed time, a paper of 1g ;;'
| | 3
i 1 gquestions in arithmetic as specified in clausa (;) 3
| " 19 »; ‘
L - ; of rule Sty
Y a3 e
i 2 Lo make within a prescribed i,
r A e £ 1me % Fough dx&'- )
4« O\ ! j ing of! some part of & bouer .or Pngj_ne. 3 ,

(8) to answer viva voce questions on hos ok
& Wjects

i1) a o

e orge-power




(b) if a‘se

thin a vprescribéd t.imeJa pa‘pﬁl‘. q_t

(1) to answer,iiv

R e ten questions in arithmetic as specified in ‘Gl. :

* of rule-

i) to answer viva voce que

specified in clauses (2) tol@)voth inclusive,of

_3#%=; on the papers which may have peen set to 1‘}

-
-
yoa

‘ (5),‘1$wers bo’wri’c.ten questions must be worked out i/ ]

: < g yresence of at Jeast one of the examiness.

(4) ‘a.ch candidated)  answers to written questions mwt,

be given up on the expiry of the time prescribed whemef mifF :

answers are then compléte or not,

i‘bedJ +the candidate

.

' o, (5)‘5 at the expiry of the time prescr

)
\

has failed 1o work oub the\whole of the questions set‘,,ﬁ,’f

but the result'of the viva voce examination ,taken in co

tion with the answers to such of the questions as he m

worked out,satisfies the Pxaminers thatthe candidate ig

nt to take charge in the case of-

(1) a.é‘n‘st tt:la.ssa;(gmff hoilers ,lrha.‘t.ever m

nominal horse—power and in ‘ case of

o A e TR
(ii) 8, second cla.ss[ ,of bhoilers ﬁsixty no

TS  “eqrse-power

pete




% il i e S “' (e : Wi ' )
 he shall be declared 6 have pagsed,otherwise the candidate

shall be deciared to have failed. : 1

'
-

' %)% When a candidatle Tor a certificate fails to satisfy the

Board »f Examiners as required by these rules, the Board shalil

aag
a . fix a period after the expiry of which he again appear for

4 examination and shall inform him thereof; and the candidate shal:
| W E

not be at liberty to appear again fTor the examination at any

pvlace at which an <x¥Amination is held under the Act until after '

the expiry of the period so fixed.

\ h"f" J' v ‘o) VI, - Rules for the Pxamination Room,

Candidates will be allo »in the time allot

be supplied by the examiners ,but they will not be all

work outwtie problems on a slate or waste vaper . The

tion ypapers to gi&en in by the candidat

3G &8 '.L‘he..‘xa.mlnatlon in rough working drawing which candidateg fw-

frot a
/ ' ist. class certificates have to pass under rule Lﬂ) way at

e

# '4
b,
"

the candidatek option be applied eit}her to hand sketches clearly |

dimensioned & complete in the necessary views and sections or

B to drawings to a scale. Candicates will have to bring with them
any drawing instruments they may require.

-
14 47 A candidate discovered {a) to hawve taken into the

b

exanination

b il T4 g
&VLE
- f : SR
e o i s e R e




&

- ‘L“ N

exa.ninaﬁionj’ﬂbﬂ.w ‘book ,paper,dmmnt or memoranda m‘*

descri.ption ,or (b) copying from or affording ,giving ov

,receivine any assista.nce or any information to & Trom ,ax-

; ia.y with another during the time of

e turned back for si

x months ,in the same mAanner as it

failed in the practical part of the examinationgbut in

o part of the fees he may have paid for emamination wiil :

returnec to hili

3@%&‘ If a candida

te leaves the room before answering any /

tién which has been given

to him ,ha cannot afterwards b,f

ed ‘to answer it,but the Praminer may substit.utP ot.her dﬂ-u

another question.

vI -

34. If a candidate allowed under the proviso to muﬂmm

examined T

grade he a2y

or a Tirst class certificate thopgh he has not oh |

receive a certificate for tie ' grade passed ,but,

no part of the fee paid by him will be retmrned o

? A candidate who has been pernitted to be °x:a.m1ned !.’or

class cert

ificate of compet.ency under the provi.ao nf ru,i



N

C0idl enc
‘ho Tails 1

. 2o aanths as second engineer with a secona Ci
gerved ie @}monon aAsS 5
8 2 ~H® o Y 3 nr - i Zaaqnired he rules
‘ ers cert ificate O1 COR] tency as Irequllx C 1 4
neers T
1
5 s = s N L - 2 2 * o
! T i1 ~andidate fails in the examinalio or
- - W - TRl L A - L O -
3%
- : RN ~ - 2 2 at o 2
- - > ™ :1»—, } -,,-v.\,,-_r.a ’r‘zl‘.'(-y‘._‘ ,‘)—1 (, V" Li law ) i
Y a well 3 X031 LEgNer i
: .
| i car e only subject
3 qd 1 C
"’ ‘:'-",;» el R )1
“
G rovisions
|
R
l L
‘\' VIIT .- Postponement of Gran
in CasSeS.
i .
3 ) i 1 4 | v X i i o SO ) v F
| - (1) » after a candidate has passeaq ig examina
’ o5 . k=T g :
: do St
~| $ - - e el =L =T 1 17 - C 3T
i discovered U hisg services are insufficiel
|
"
) hin to a cert of the gra

\

§ o

“ | -y

i DOd.
)
. A !
r : Si {
" | 8 -
.
N ri
1011 Wi

1id

Lcant

not

ocC

cuxr

[

=}




o

AT BN

-

" Yasar
certificate of a i i
S‘\:

of a b ;r’--!?'_:'f.’{.“ ‘

entitle him to Meceive &

gufficient to
lower grade provided as aforesaid he has not wilfully misy . =
‘ .I;"

ervices,a certificate of suc's‘n,.

sented the amount of his 8

ranted to him hut the difference hetw

lower grade may be €

e paid by nim for the superior cettificate & the fee

payable for the inferior certificate shall

(3) In such & case ,when the applicant has by further -
ce made up the time in which he Was fowW" ;

" je—examinaiy KaY. be required,’oefore he can receive the . \}' A
ey i

: At

in all the subjects 3 |

——

higher certificate ,to be re-examined

X . Surrender of lower gralie certificates '

Ll dp. No certificate of the lgt.or 2nd.class ghall be g

Jolder of lower
grade certifi- t
cate 1o surrender sy

it berfore grant : S

of first or second lower grade unless &
grade certificate,

o the holder of t#e certificate of b N

until the holder

surrendered to0 the Sanitary Engi.neer.:t.

certificate of the lower grade. th Ii?

pyery certificate of competency granted under fection 1

LA b
o a w in possess'ion of & certifieate entitling hm

tnereto under the said section shall be in the form {n thk

ed in Appendix B' , & shall ve endorsed on the

hehalfl 'provid

.

{

irtue of which such person is
L

certificate of competency by V

s0 entitled &8 aforesaid.

-,-"*"““ A

/ﬂ}( ‘/’F"“,M

1 2.

X.—- Certificates of Sewvice.

In order (1) to ascertain that a cendidate for a

=~

ection 18 of the Act is vossessed of compe

a: pgte under S
2o U ;

skill for the bharge & LANAECne

s atienaten, A ,'



to such"oractvgcal eminatim;, as they in aac“h

\ '

: 49 b Applicants for cert.i.ricates of sarvica:‘ﬁl#' '_"‘ 3

i
#
o h

fees at the following rates:

First Class -—-----=-=-=- T R R

second Class -———----
Third Class —-—-===—-

E 4%
aﬁfm'ther certificate of serwvice of higher grade bui;.

ot /'- Ty, be grant.ed

may obtain a certificate of competency of higher grade under v

o
rules to

‘

XI.- Fornm of Certificates.

certificates of competency & of service shall he ih t;he“i
ik

e GI 44
forms given in Appendix —B,respect.ively,or to the like effec‘b...

f &

fot ‘ b 6. Appl:.catmns under Sec+ ion 17 of the Act. for certificates

! 7 of competency correspondmg t0 foreign certificates in the

» '  gertificates possession of the applicants,shall he in the

under 8ection
17 form of Appendix A. Fach appiicant shall mﬂy

f£ill in the form & toget.her with coples of the origina.l roreieuf*’

certificates im his possession, shall lodge the Torm with e S0

y Engineer at least 10 days before a half yea.rly pv_a_m_m;

San *

tion. g %
| oy 3
(47 “5. Jolders of certificates of the lst.class ﬁ-l& be dpem i

/

L/t : Lk
{-n.g.ﬁo) capable,as #st.class engineers jof—hapine charge of boilers By

s

attached to prime-movers of any horse- RN

Capabilities of L :
holders of certi- ¥
ficates - =

powenr, ' B

Jolders
, !

.



y . A H-ollders of certificates of/‘—arfd.'class &11 be g

ht’ capable as second class engineersrm Charg

; : : 0 1 boilers attached to prime-movers not eXceeding §0 horsal
: I
[ ‘ :
; | nominal, ‘
r vg A ) ] “ ;
4 h 4,3.,({7 Holders .of ¢ ggica.tes of the third class “1 all "
4 ] 3 I } 3 &
r & = A
i deened he=ipe capable ag third clags 2ngineers,
{ T
( & Ccharge of boilersg attached to Prime-movers not exceeding ‘
: z, ' !
(o8 . 1 horse-power nominal- i
(
{ ‘ ot
- ~ fiote- For the purpose of the above rules the following
»
Tformulae shall be used to determine the nominal ¥, p-
For Single Cylinder Pngines Condensin |
? L8
10
e or Non-Condenging——--—
i L Where 8 equals the square of the diameter in inches of tha
4 SRl
PR * f
e g ;
ey Cylinderg~
For Compound Pngines —w—es -~ . g e
b 32
For Triple Expansion Engines————- S
' 22
Where S - Sum of the Squares of the diameters in incheg of
i p ,ji! : all the cylinders of an engine,
- ; s Wt : | . A
'\




T T

B
‘.’ { A
¥ :

9 bﬁ— " .'s 3 B 2

”\? 4Hh5v f<APPlicati°“‘f°r duplicates under Section 20 of the Act
—— ; 4 i

i}

J

-

shall be lodged with the Sanitary Fagineer together with a

. "

Duplicate '
BWeMer Coclaratiolfl s fr

certificates

fiow to bemade

/

‘}..{;, mAaan ,fa
applicant.
595/ Duplicates of all certificates granted under the Act
Record of

shall be recorddd in the BRoiler

Duﬂ!!!!BEs.

Inspector?’s Office,Madras.

XI1- Misconduct of Holders of Certificates,

&Y
-
&, 2 Sh i i i ' o ; :
§ hould it come tthe brought to hbe_notlce of}the

Sanitary Engineer th ] — i e [ = s
y Bng K, baE?any rerson holding any certificate under

Act III of 1893 ha 1€ ; 3 ra Sy
I 893, has,when on duty, heen drunk?or has hisconductead

himself or 1 ligent y
11k been negligent in respect to his duties . i
; ; his dutlet)hl shall, if

he deeums it necessary ,report the)same to Government in onder

A

that the matter may be dealt with under Section 19 of Act i @

of 1893. On any s uch e 1gqu iy vine, been : ~
CRLLY e A ha\fln Deen order ed ‘Jy \IOV@I’H}H@V‘H‘,
’

the holder of the certificate ahout whose Conduct the enquiry

is instituted shall ®Be called on to surrender his certificate

to the Sanitary EBngineer to be retained by him until GOVernment

pass orders on the resullt of such enquiry & should such certi
ficate not be surrendered within three darf‘rom date of recei "
! L8 O sceip

of such call,the provisions of clause 2 of Section 19 of the

Act . will be enforced.

/a:‘, {
st

Ticate and other documents relied upon by the

N e

T e
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( SeeRules i@—&&q——) :

tificate of Competency.
Certificate of Gompetepc¥ of the.....class granted under
the Madras Act III of 1893.
Ho. of 189
A.B,, aged about, ,at present residing at shaving

satisfied the Board of Examiners appointed under the above‘mq;vd

of his competency to have charge of a boiler attached to primggg:
movers of any horse-power (or not exceeding 60 or 20 horse-

power nominal,as the case may be),is granted under section 15

of the said Act this certificate of competency of the First

(or second or Third,asvthe case may be) Class,
The of 189
(signed)

Board of Examiners,
Duplicate of this certificate has been recorded in the

office of Inspector of Steam-boilers & Prime-movers thigs—-———-

(signed)

Inspector of Steam-boilers & Prime-movers,

-4
-
A
>
i
¥
| A
1!
-
T



g

el camﬁca-bé to be cranted under section 17 of the Ac: &

v“-’ ~Tey) ile LIS ot ] y
o No. of 180° .
b et ; N
E% 3 A "7:
Whereas lr. y 5 sat present, residing at
L ” : [ ’
,has produced before us a certificate of the-,.-_f;‘
class issued to hinm by the sWe,in accordance witﬁﬁ*
v ‘",' X w‘l
the provisions of the ladras Act III of 1895,section 17,here-
$ | &
by authorise him to be in charge of boilers attached to i
Prime-movers of - - horSe—power on the producticn'bf zT;
. this certificate. |
The of LBEOS &
‘ ~{ signed )
; Board of Examiners,
: 3 Sl Duplicate of this certificate has been recorded in the
: Office of the Inspector of Steam-boilers & Prime-movers,this
: ° —emm—————— day Of -------- 189 ,
(signed)
' Inspector of Steam-boilers & Prime-movabs
g a5,
¥




‘ J’L,ln

‘ﬂ.«tﬂ. 2

cwmed

e ‘el L L & i

certificate of Service of the class granted under

section 18 of Madras Act III of 1895,

— M
- ¥ B I X
T g !
T ok 3 p
o = F
\ LY o -
Ly (Tt P s
e . S a et . >
- e pas
o i S -
——— ey A | = -~ 4
3 4 ' =

. =
& By £l
- W —
N ek S
I e Y
bm by e I
sl o TR
) :
v

o. Q. LB,
A.B., aged about ,at present residing at
having satisfied the Board of Examiners appointed under the

above Act at ,that he has served for a period of not

e € S
aihanec S

.
£ P F

! less than three years prior to the ----- day of ( the 8ate on
which the rules under the Said Act published in Fort St.Georgd
Gazette 0f —=m—=—came into force) as Engineer in actual charge
anach ..iiV&P‘Qﬁﬂbﬂ“‘“ﬁ 1;‘hqkdﬁﬁl'cﬂﬁilﬂhniib !ﬂaq"1r' iﬂg

& management of a boile{vgttached to Prime-movers of any

T
P, Gy L

horse-power (or not, exceeding 60 or 20 horse-power nominal,

s the case may be),is granted under section 18 of the said

Act this Certificate of Service of the First (or second or

A ———————

Third,as_the case may be) Class.

The of IBYi1%

(signed)

Board of Examiners.

Duplicate of this certificate has been recorded in the

office of the Inspector of Steam-boilers & Prime-movers,this‘

o ' (signed)

Inspector of Steam-boilers & Prime-moversg,
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Appendix C.

Examination in Rough Working Drawing for a First Class ® : 153

neer’s Gerbificate of Competency-—

1. Ruldlin regard to the qualifications 6f a candidate for

a First Class FBngineer’s Certificate of comvetency specify

that—

" He must he able to make rough working drawings of the
different parts of the engines & boilers; RE
£

¥ Jo must be able to state the general proportions bcrne:i

by the principal parts of the machinery to sach other® ' ‘i

2. In accordance with these clauses a candidate for a<r1r3t5
b

class certificate is required to make a roggh working drawing

. % r
of the parts specified helow—k

drawing is not expected & in the proporitions of ths vpartg a
wide margin will be allowe;7::::i3.dimen31nns will be failure

vractical knowledge,

s, Phe drawing must ,however,be practically a working dpgif
ing,giving a sufficient nuaber of wviews to show the parts
fully - sections ,plans,or elevations,just as the candidate

would require to be supplied to him if he had to make the ff'if
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= Gy part of the examinaltion is ‘to ascertain whet

to the design df'another person.

}Lf} A clear hand sketch showing the construction Comp]_ntelr' ‘ é

o

and fully dimensioned will be accepted if the candidate prefers

this alternative.

w

5,({ A portion oﬁly o:f" the parts specified may be accepted in

o i
place of the whole,if that portion is sufficient to show i
that the candidate has a good practical idea of the constry e~

tion of the parts ‘& a Tfair notion of their general propow,ions?_f“

or dime%s ions. ) : i

%
o

-

8 5 «Candidates are hereby cautioned wees to put

o

On PADET whet,
S A 3

s

._-Aa-tm ‘I = ._‘L
g b

they hake not fully considered And (detibrateiyetntend tot.
understodd'- MMMM”
4% L

1

is giving of his owd qualifications.

8.7 Yhe candidate is advised' not to bhegin more than he can ;
X :
: i H
clearly finish in the time allowed . An important object, Illll this ;
4.

her the canqi‘date :-‘.1',
' i

| I '

¥
.

can be trusted to mark all necessary dimengions upor LT
3 Pon a sketeoh |
or‘):‘: ‘:’
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- 3 X

distinctiy the points between which the di.mensions are,"

expected to design anything;h&.'

;.. i, P The midate is not

' atch o ing wi.th which he m{'
' o0 sketch or draw somet’n |
r . has merely i v | ; e

the figures, and the dar

b

ng t.he drawing and m 1nking

figures which nay have been hefore mﬂmkad & :I.n Ec

maining time in examinir

the dimensions.



: id. [0 . ‘sufficient room on the sheet,

to show all the xiecessary views.metﬁer sheet orf

. paper if necessaryg All the paper used must he Torwarded with
A

the drawing.

Fill in ana sign the following statements: -

Subject for Fmamination in Rough Working Drawings

S

A common slide valve with its spindle.{

show also an outline

section of the parts at the cylinder face.Show the Provision for

connecting the slide valve t.b the spindle.?
~

i

The candidate is requested to £ill up tWe Tollowing and to.

attach this paper to his drawings

Statement by the Candidate

The accowmpanying drawing,made by me this day ,without re-
ferring to any document & withou‘t. the assistance orf any Dersdn
is intended by me to he sufficient for thet new congtruction
of the varts above described to fit the place of similar parts -

which are to be removed, The construction is similar to what

I with in the —=—=—=eeo-- Factory ,Mill or Workshops

e e o s B i A yhuts the aimensions may ha different.,

. Tha

2 Bt
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The valve will cult off steam on the down stroke at

=,
-

/.7-'—‘
/

A)'
N

o

The diameter of the cylinder is —-—-—---—-

The stroke of the piston is —----=—s-=

The stroke of'the WHLWE S e e iiath i

The cover at top end on steam side ig S e

The cover at bottom end on steam side is —;— ______
The lead at top is'intended to he-=--=~-

he 1ead at bottom is intended to be—---

The inside cover is f’ ————————— D v =

-

The thickness of the fagce of wvalve ig—--

42}
i
|
|
|

The thickness of the bo&%nof valve i

.

The greatest opening for steam will he———-=

That gives an area equal to one —=-----

The opening for exhaust when ithe crank is on the top centre
Ig==em— e
thet pives an area equal to-———=- th.of iiston
The length of the comnnecting rod is 1
he lengtl he cor ing rod s e :
iNe Can-

The valve will cut off steam on the up stroke st-

t‘;_'-"'{‘?u part.s full;; dimensioned ’in j_'r]_l:’ g SN AN

thig ——=~—==—-day of ————eem——- 189 .

Ve
=
bt

pendix

didats
{‘la Y om i T
this part,
1T he
chooges
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Appendix I -

Instructions to Praniners,

Pxaminers §#11 require all candidates to fill up e Torm

attached,and they ﬂll forward the same to

which a copy 1is

the Sanitary Pngineer along with the reports of the exanina— 2

tion (Avpendix A) 7 :
For the present the questions fom}\ b & 2nd.class e-ngi_—{‘}‘

neer’s gill bhe taken from the book of “Flementary Questionz®; }

xpected to show their superiority by 4

and candidates are €
giving answers umore complete than those of the other candi--
dates.

d : - .
The nuubers of the questions for each examination are

v

i to be commuriicated to the candidate until his examination A fS

COMerICes .

" he questions themselves need not be written ,only u.i\ \,3“
T 9

- E
s
b

answers to them.

Form of Preliminary Questions to be answered by the

First Class & Second Class €andidates. . g

B0

. Class for which examined A
City ; ég
Date Candidate’s Name ; R ;




a. Where & how long did you serve in o ot LY I T b

at the repaliring of engines %'in what, capacities ?

b. How long have you served as fireman oI driver 7

c, How long have’youfserved in an engine-room and in what

capacities 7

4. With what descriptions of Engines have you served-jet,

condensing,Surface condensing, or non—cohdensing engines,

compounds,triples,inverted cylinders,or horizontal engines 7 &

What size were the engines 7

e. With what descriptions of boilers have you served-

Lancashire,Marine,multitubular,sectional or locotype boilers?

£. What engine defects have come under your not.ice;wha,t.#.: "F;-,’
v \l.

caused these defects,” how were they remedied T Give the ;4.

. L
names of the factory for verification. " .
S

'y defects have come under your notice,what

Howr

and were they remedied ?Give the names T

g. What boile

caused these defects,

s

of the factory for verification,

G
yho



8. Be § 000 —0-12-97-
.

GoVERNMENT OF MADRAS.

NO./L?7 ;

~ OF¥FICE OF SANITARY ENGINEER,
Fort St. Geqrge%’ " ADEUST o 1Ry

From

j. A. JONES, Esq., MEM, INST. C.E, PLRS.E.,
SANITARY ENGINEER T0 GOVERNMENT,
To . Y
sne secretary to Government,
. Public Works Department.
SIR,
In reply to your Memo No. $94.D of 6th.

July 1898,1I have +he honor to inform you that I have darawn «

up in communication with the Boiler Inspector & seb of rules -

which are,I think,a complete reply to your queries Hos.l1-3 &
4 and with reference to these rules forwarded herewith I

proffer the following remarks—

. Tne rules are based on bhe Bombay Rules hut

in some few particulars are 1less stringent- A cogdy of the . o
Boubay haules ig sent for comparison. The rules in wany
respects have had to be re-drafted owing Uo offices ,diffe- |

rent those in Bombay, administering the Act herea and th_e_:-.

[

rules put forward in this respect are such as seen. suitable

to the circumstances of Madras Aaministration; gsuch rules do

‘ g not,of course,affect the stringency or otherwise of the
,ﬂ'( x 3 . {§ exaninations. |
A \ B he other main points in which the rules
% ', differ are {1) in regard TO fees,a second chance being gi »
% / for. the saune feé to a failed candidate ,vide rule; * W
1‘.} % A i g and // Bo':nbay— I think this ig desirable looking to the |
'* :’j “iw:!' class ;

w ““““ T T e -»“——»,,_-—-«:,.sj
s o



£ ftoo highly Pﬁi‘})
class certif

:;'jvgf rule ‘28(Bombay) AT

rules)— ‘ﬁxe Poiler Inspector agrees with me in thinking (’

nmt the amended rule
;;‘cws cert
very jarge number of W
~ _and the
g well as +o englneer

t.he nigher grade by

(1)‘1}!19 rules shew how

| 'T: cansidered wrme whether

| _ﬁa for mP.ny reasons
»“im reference to an
- gerving moreover that
it is advis

{8) Provision for th
in rule”l.

ment ofra Boiler Inspecto

" me as Ex-offici

in Madras who are drivers & who are not a.s a rule

(2) in regard to the examimt.ion for second

jcates of competency where conditions {g) & (h) )
e transferred to the 1lst.class|{proposed :

s for persons desiring to obtain secom :

ificates are strlngent enough as we have not here the

ell qualified men to be Tound in Bombay

Bombay rules apparently refer to sea going engineers as

s of land enelnes'i(:’s: in regard to certifi-
. a)

service (proposed rule No'.’_?_ﬁ this has been maend-

‘ , person once having obtained a certificate of

annot obtain a further one .of higher grade but can reach

obtaining a-certificate of coupetency on passe

In other respects .the rules are practically those of

& seen suitable to Madras as amended.

ng more x:articularly to your queries Nos.
ins tltuted.fl

Referrl 1 to 4“

the examination will be

the examination might not fall into line

e Pechnical Bxaminations of Government hut it appeared to

but espec:.ally because the ruides are framed

Act administered by this department and ob-

the licenses aust be registered here,that

able to have the examination quite separate.

e appointment of examiners will be found gtu"

h
It will be observed that the Act prohibits the ﬂ,nnoint.

r as exaiiner and I nresmne’thls dm)a,rs b )’:‘7

o Inspect or.The persom who would he most suitable

ers would be pechanical Engineers such as

1.The LoCO: uperint,emient s Madras Railway.
2, The Depuly »0C02 do do

5. ‘The partners of Messrs.Massey & Co—
£ the Carnatic ,Buckiw:ham)ﬂho.olay

4., 'the Chief Engineers 0O

' Mills &c
§.'The Bngineer of %-Iessrs.()a.kes & Co- 'The Tngineen of
& Co.

MessYs A L

' by all those persons

% 6. s M jcal Tngineen of fﬁe Madras Municipality,

7. ‘The Loco: Foremen,mdms & South Indian Railways.

8. The Mecha.nical Engineer of the Gun Carriage Fa,ctory, \

9, The do do Arsenal.

ffhe rules provide for two of the examiners being Mechanical

Bngineers while the third might bhe Publlc Works or other
officer of Government. As however it is proposed Mat the e

examiners be appointed annually ,namncs could be subnitted

from time to Tine. '
(3) The profic’!e’ncy required for each class is repula-

ted by the proposed rules.
(4) The exemination should be made compulsory 18 months

after date of issue of ru
13 b

les ..'fhis wil “e no hardship because

4| under rules Bl to%certxflcates of service can be obtained

who shall hawve been for three years in

charge of engines when these rules began to operate ,tha.t is,

service before the publication of
ek

they nust have 18 months

{au-wf
the rules. This = is much longer than was given in ":Bomha,y, E

ﬁ‘-e notification appearing in November 1874 & the 1st. dct,o_.

ber 1875 being named as the date after which no person not. .. §

qualified under the rules should be in charge of a Loiler,It

is true that such persons ha.v-e3 to0 gatisfy the examiners of

their capsbility ivide Tule M) but it ds evidenit that this

rule must be worked with discretlon & lemiency because men
DA

might otherwise be deprlvad of ma.klnp‘ a 1iving by the nme.s_
— -

———

sion they had adopted & which previous to the issue of the

9 rules no person could ‘prevent them from following -prachical- r’

‘13 every one who
TR IS
the perioa st&ted woum be pra.rrt.ed a certificate uniess he F

B e —

had bheen in cha.rge of bQi&%ﬁ»ﬂJﬁa,&u&j@e for v

g eyl e B ol L !

shewed the 1aost Eross 1{-'110
ijﬁw‘mw R R TR CTR e

nce & that his continued employ- g

\ o, P TIRTIRS id 4{RNP
| ment had been due to good 1luck & notﬂggod guidance.
—_— R il ha e L b fpe T : q
‘ \6. I do not think that I need to further rema:rk in
‘?

A
regard to the rules as proposed but I wauld add that I deem |

it a matter to be considered wheht.her the rules should not

\ be extended to the whole Presidenc;, - thtnor*hi:m of the Act

relating to the examination of boilers is 1in force only in

the



Jhe City of Madras & thitrportion I do not propose should he

extended meantime but it would add immensely to the security o+

/person & property if all persons in charge of hoilers within

® / the Presidency were certificated. This is a point for considey. it

tion by Government.

. Meantime orders for the issue of the notificatio,

A > ¢ i
@ rules @ vrovosed might be obta.lned/ as Government would thei .

be able to observe how the proposed regulations were received i |
Madras itself j;the rules would require siight modification if
extended to the Mofussil. .

I have the honor to he,

Sir,

4
*

r  Your most obedient servant,

‘Sanitary Pngineer to Govt.

euis bl

e P
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