! MS‘ G'l( gt 0
S e o il

i %

D e v o R S

a-r.,.?,.’,, o

T el

é
' ¥
e,

fLo;al & Munl (189% ) Department, |

.

MISCELLANEOUS.

|
e

S eV i

ey

Q
=
2
>
i
.
oo
>

T 2

= g - o i
G
ﬁé‘
N
5=
e
i
5
&
(
1
% .3
B ) fi
¥ A
-é <3 o e » ’i !

[Despwtch Abstract ]

I

}‘LT‘O‘ w/’ /Ltutg_/ /)KLOUCJL/’ L,éz;,

S REaR R e

. F 4
/ /L A f\f//":k’,,u,,r&v\) / )1""L

- /{] s 0 . ;

/ula/m Q” v“‘/ o (/ | A e :/\“7
‘>£ M _i /JZ Lt%*gt (‘- \"( LLLL /‘)AVC‘/) e e
St FRAN AL a Ve, fdles

e o | /c"/ } o/ 7 e el = it oo

+ : ”“ \\ 7 , g ,:;;:;’ (-r ’/(’ %/C?,_({V/
T L g Sanide T

{3 ,, 4 = ’/:~ ’__ o @ /'/, A ' Lv//djimth.;:"}’ 7 \ 5 / &\4’—1- y_ >
. ‘ of e

% /\,%/A.M/c» yp\{ Lo/ e pueo c{s o2
AN ‘

7, .:__5..‘ L2 O
T e LS e fereed

M,,———




GENERAL.
BLISHMENT.

@Gobernment 118981 of &¥laveas.
PUBLIC WORKS.

Enclosures

Spare copies

Madras Steam Boilers and Prime Movers Act, 1893

Referring to the Locomotive Superintendent of the Madras Railway and the
General Superintendent, Public Works Workshops, for opinion, the rules submitted
y the Sanitary Engineer to Government for placing boilers under the charge of
rtificated men, and direc with remarks, that copies of the rules be circulated te
the persons concerned e e : i i
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GOVERNMENT OF MADRAS. .

PUBLIC WORKS DEPARTMENT

General.
Establishment,.

Reap—the following papers:—

From J. A. JONES, E D
» BSQ., MBM. INST. 0.5, F.R.8.E., Sanitary Engineer to Gov
rem-

ment, to the Secretary to Go
ve i
Fort St. George, 19th August lsg[g:l%lé’ 1P2 l}}'}llc Works Department, dated

_TIn reply to your memorandu
to inform you that I have dr-awnﬂ:q?T 191; 5094 D, of 6th July 1898, I have the h
set of rules which are, I think, a complet roply ¢ en with the Boiler T otor 5
with reference to these rules forwarded h:r;?vp':;)}; f Your queries Nos. 13 gf‘%ezt(‘;;;
2. The rules are based on the Bomba '11 : PI‘Of.’fer the following remarks.
stringent. A copy of tho Bombay rulec i}; rules but in some fow particulars are 1
respgc!;s h':zve had to be re-drafted owin t T comparison. T g i
admlmst_ermg the Act here, and the nigle: oL oo, ik rant from
seem suitable to the_ circumstances of Madx‘afsi1 tAfgm'raFd in' e
course, affect the stringency or otherwise of the examin i o5 ch rules do not, of
3. The other main points in which the rq] perggac ’
second chance being given for the same fee to fe§ Hflac e
and 1.1, Bombay. I think this is desirable loo?:' oty et i
:_re d?vers anddwilo are not as a rule.;zb e
ion for second-class eertificates of ¢
e e theoTﬁeiﬁggZ Where conditions (y) and (%) of rule
Inspector agrees with me in thinking that the (broposed Madras rules), the Boiler
obtain second-class certificates are stringent eamended rules for persons desiring to
large number of well qualifted men to be founf;1 Ol ms we hava ot hepg the Vger
apparently refer to sea-going Engineers as well 1:8 Hotey and the Bombay rule.z
(3) in regard to certificate of service [proposed rule N t044E (O ters of land engines;
to ensure that a persononee having obtained a eert(i)ﬁ t (@] i hoen amended
further one of higher gradefbut can reach the higher (,)fde Obf Service cannot obtain a
of competency on passing the appropriate examinatiun.g e cbtaining a certificato
4. In other respects the rules gl '
e amendgg. are practically those of Bombay and seem suitable
8 (R)ef;rring more particplarly to your queries Nos. 1 to 4—

‘1) The rules show how the examinati i insti :
whether the examination might not fall i?]lt?jllll?xgtaorv}vi&ﬂlt»l?: tl: s}?t'ut‘id. : 9on§1dered
Government, but it appeared to me for many reasons but es i nI]lcab s @ win e
are framed with reference to an Act administered by this queJ ecl: it rl_lles
moreover, that the licenses must be registered herey that it e Ee'nt o observmg,
examinati)oxi) quite separate. : e e

(2) Provision for the appointment of examiners will be fo i

; . tm _ ind inrulel, I
will be observed that the Act prohibits the appontment of a Boiler lnspector as

examiner and I presume thi i
P this debars me as Ix-officio Inspector. The persons wha

would be most suitable for examiners would be Mechanical Engineers, such as
, such ag—

(@) The Locomotive Superintendent, Madras Rai
. ) aillway.
(8) The Deputy Locomotive Superintendent, MadrasyRailway

- ing the fces to be charge

A I I P S TP BTN I
e
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(¢) The partners of Messrs. Massey & Co. .
(d) The Chief Engineers of the Carnatic, Buckingham, Choolay Mills, &e.
(¢) The Engineer of Messrs. Oakes & Co. The Engineer of Messrs. Borham

& Co.
(/) The Mechanical Engineer of the Madras Municipality.
(9) The Locomotive Foremen, Madras and South Indian Railways.
(h) The Mechanical Engineer of the Gun Carriage Factory.
() The Mechanical Engineer of the Arsenal.

The rules provide for two of the examiners being Mechanical Engineers while the
third might be a Public Works or other officer of Government. As however it is
proposed that the examiners be appointed annually, names could be submitted froni
time to time.

3) The proficiency required for each class is regulated by the proposed rules.

(4) The examination should be made compulsory 18 months after date of
issue of rules. This will be no hardship because under rules 23 to 26 certificates of
service can bo obtained by all those persons who shall have been for three years in
es when these rules began to operate, that is, they must have 18 months’
he publication of the rules. The former period is much longer than
the notification appearing in November 1874, and the 1st
1 as the date after which ne person not qualified under the
It is true that such persons have to satisfy the

examiners of their capability (vide rule 43), but it is evident that this rule must be
worked with discretion and leniency because men might otherwise be deprived of
making a living by the profession they had adopted and which, previous to the issue
of the rnles, no person could prevent them from following ; practically every one who
had been in charge of boiler and engine for the period stated would be granted a

the most gross ignorance and that his continued: employ+

certificate unless he showed '
d not good guidance. .

ment had been due to geod luck an
6. I do not think that I need to further remark in regard to the rules as pro-

posed, but I would add that I deem it a matter to be egnsidered whether the rules
whole Presidency ; that portion of the Act relating to the

should not be extended to the ( ‘
examination of boilers is in force only in the eity of Madras and that portion I do
not propose should be extended meantime, but it vYoul_d add immensely to the security

1 persons 1n charge of boilers within the Presideney were

of person and property if al
i t for consideration by Governmeat.

certificated. ~ This is a poin : :
7. Meantime, orders for the issue of the notification regarding rules proposed

might be obtained, as Government would then be able fo observe how the proposed
regulations were received in Madras itself ; the rules would require slight modification

if extended to the mofussil. '

charge of engin
service before t
was given in Bombay,
October 1875 being name
rules should be in charge of a boiler.

ENCLOSURES.
NOTIFICATION.

In exercise of the powers conferred by section 14.0f the Madras S:eam-boiler, ;

movers Act III of 1893?His Excellency the Governor in Counecil PICposes to noti?yazlﬁiafg}ltle-
a dato to bo hereafter fixed which will not be less than 18 months frim the date of intimati er
no boiler shall be used within the  city of Madras unless it is in the direct and imme di;?,
management and charge of a person certified under the above Act to be competent for the'
charge thereof, and under section 23, clauses (¢), () and (e) of the same Act proposes to issue thg

following rules:—
(1) for regulating under clause (¢) the grant and record of certificates of competency and

of service ; s : A (i) ot o)
2) for the conduct under oiause of examinations for h ¢
( d for admission to the same ; such certificates and for r egulat-

(3) for providing under clause () for enquiry into an allemati

miseonduct or negligence on the part of the holder of a certificate of :one;%ztgiy(:i gerrut'lkenness,
2. The Government will consider any suggestions male in'respect of th ; vico.

be received on or after the first day of January 1898, ese rules which may
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I.—Board of Ezaminers.

3. The Board of Examiners shall be non_linated annually by Government. The examination
shall be held at such places as may be notified by Government. Government will nominate
not less than three persons to be examiners and shall nominate one of such persons as President
of the Board of Examiners ; at least two of such examiners shall be Mechanical Engineers in
actual practice in the Presidency of Madras.

4, The examiners from time to time nominated above shall receive a fee of Rs. 25 per
diem for each examination, but not less than Rs. 50 for each half-yearly examination which be

attends from beginning to end. . ik
5. The examiners shall endorse on the printed application of each candidate the result of

his examination for a certificate of competency, and shall send to ‘the Sanitary Engiucer the

application so endorsed.
II.— Ezaminations.

6. Examinations shall ordinarily be held in the city of Madrasitwice a year and at intervals,
5 1ot more than six months. The first examination shall be held six months after the date

of the publication of these rules.

7. Every examination shall be attended by one or more clerks from the office of the
Sanitary Engineer to Government or the Inspector of Steam-boilers and Prime-movers, who
shall do such clerical work as may be necessary and shall act as interpreter when required to

do 8o by the Board of Examiners. °

8. The examinations shall be of three kinds, one for each of the three classes of ocertificates

of competency which'the examiners are hereinafter empowered to grant.

IIT— Admission of Candidates to the Examinations for Certificates of Competency.

A.—General.

9. Candidates at examinations for certificates of competency shall pay fees at the following
rates i—

RS.
For a 1st-class certificate a0
» 2nd ” = » DRRY ses “es v e e 10
» 3rd ” » Libd e sen PRV aee ans 5

10. Unsuccessful candidates will not be entitled to a return of any portion of the fees
paid by them; but, if applied for, the fee paid by an applicant, who 18 not admitted to
examination, will be returned te him in full, provided that, in the eventof a candidate being
unavoidably absent from any examination for which he has paid a fee, it shall be in the
disoretion of the President of the Board of Examiners to allow him to appear at any examina-
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 the same class
of certificate without payment of a further feo on such date as the Board of Examiners shall
determine under rule 10. 2

12. Every applicant for examination must make an application in the form of appendix A.
Heo shall duly fill in all the parts of the said form which are to be filled in by a candidate, and
sign the same in the presence of his employer or a municipal tax-payer of not less than Rs. 50

or 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 Steam-boilers
and Prime-movers) not later than twenty-one days before the date fixed for the examination,
together with—
(a) all testimonials of good character, sobriety, experience and ability, together with
copies of the same ;
(b) any other papers roquired by these rules or the printed form of application ;
(¢) a receipt from a Government treasury for the amount of the fee prescribed in rule 9
for the examination at which he wishes to appear;
() a letter declaring in what language he desires to be examined ; and

(e) all previous certificates, if any, issued to the applicant under the Act.

13. Candidates for certificates of competency who are natives of India must prove to the
satisfaction of the examiners that they can read their vernacular sufficiently well to perform the

Jduties required of them.

o R rere

s i

Gyt

SR
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B.—Testimonials.

14, No applicant will be admitted to examination whose festimonials as to sobriety -
experience and ability do not relate to a period of at least twelve months immediately preoediny
the date of application to be examined, and are not, in the opinion of the Banitary Envineegr
trustworthy and satisfactory. o

15. The testimonial for any period during which the candidate acted as a Chief Enginee
must be signed by the manager, owner or secretary by or under whom the ca.ndidat% & r
employed and for such period as he acted as a second or lower grade Engineer must be signed 'b&s
the Chief Engineer, to whom the candidate was subordinate; but if, for any sufficient res:gson thy.
Chief Engineer’s signature is not obtainable, it may be signed by the manager peorins )
secretary, but the t?stigllonifai must deola.ref that the facts stated therein are either in ’a.coordan::
with the reports of the Chicf Engineer, or, if no such reports are avail ithi
knowledge ?)f the person signing the same. : able, are within the personal

~ 16. Testimonials relating to servioe beyond the limits of British India

signed either by the consul, or by some other recognised otficial authorit ?fu:l&eb:o:gg: teir ;
which the service was performed or, in the case of the Native State, by the Iyolitical Agent : e
or must be authenticated by the testimony of some credible person on the spot having sonal
knowledge of the facts required to be established. B PAS0Y

*17. 1f the Sanitary Engineer has reason to doubt the trut i
application or testimonial he may make such enquiries as he Zhali‘ll 3&3]& E::l.y e, ey

. 18. The applications and copies of the testimonials referred to i

of the examination, be forwarded by the Banitary Engineer to 1(;)111: E":'Ieesild(:a;im})lf’ Eﬁxfeor%theg at;
Examiners with a certificate to the effect that the candidate is eligible for axamination uxfc;l 1-1' tl(:
rglg}?. l’l‘he ofnglrﬁzl,testx_mo:lals 1s)shall be ﬁl;d in the office of the Sanitary Engineer a.ndeshalle
at the close of each examination, be returned to the candidat : o
et R idates who presented them if they apply

C.—Age and Training of Candidates.

19. A candidate for a third-class certificate of vompeteney will not be acimitted to examination
unless he (a) is qualified within the meaning of:
the rules next following as a candidate for a

: second-class Engineer’ i
or unless he (5) proves, to the satisfaction of the Sanitary bigiierei,ceiﬁlzﬁ:cat;r:ggﬁpztsnl?i'x;

apglication, he has been three years employed as a fireman on engi ; ;
satisfactory certificates stating that he has completed a three yeargs’u?;ﬁxx}sdfi(r): 123}1;:, gvrof'lc{)st? roduges
recognised college or institute and during that period has been constantly instruct, dOPs of a
maunagement of engines and boilers. J ructed in the

Training of candidates for third-class certificates.

20. A candidate for a second-class Engineer’s certificate of competency must be not less

o : than twenty-one .
Age and training of candidates for second-class certificates. for a certiﬁZate of}t’;?h?;sel:sfs l‘:vgi(;]l b§ :dﬁlilttc&lia:oe

: i th inati
satisfaction of the Sanitary Engineer that previous fi} lfi?;lpnl?ctzzﬁn i e i ot

(@) he has served an apprenticeship for not less than thr
§ 1 ee yoars t i
et dgrmﬁr that time, Yle has been employed on the makiyn;r Soror:;a}iﬂr?fm :fe f;nu'lfﬂ?at’
(6) he has been employed for not less than three yearsas a journe ~m§n m ime_s, &
o hesﬁr;e ;:otor{ lor wti)lrksl:op on the ﬁ‘*aking or repairing of enginééy 3 .3 o
s, for not less than two years, fulfilled the require ither
clause (0) as to setrvice or employment, andnhasl:e(flor nc!:t1 (l)::: t]‘;ﬁzll.ngy(g:: 22 ggdg:i::

thereto, served as Engineer in charg: : P i ;
with bt’)ilers under stgllll;l; or D e i e séuie #AIT of factory

(d) having obtained a third-class certificate has si in i
engines and boilers for a period amounting tosacheagie:w;n yel:rds 'pg:denﬁ s
(¢) unless he produces a satisfactory certificate stating that he has com leted in th
workshops of a recognised college or institute a three years’ course an}:i dnen'nlgn tlm,e
period has been constantly instructed in the management of boilers and engines :

_ 21. A candidate f‘or a first-class Engineer's ocertificate of competency must be not léss than

a2 t % i
Ago and training of candidates for first-class certificates. o:m::gf%ﬁscgﬁ:’iu ll\)T: admi:g:;e t:otrh:

of the Sanitary Engineer, that previous to his ap;fimzti’n unless he proves, to the satisfaction

(1) he is qualified as is required by rule 20 i : i ;
Bogiioe’s tortifats of compe:‘:;lcy; kA Eoepm ;x;s 2};:; toﬁse of a candidate for a second-olass

P
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(2) either—

(a) he possesses or is entitled to a first-class En

he neither : +
(b) that ke has %Pr‘fggffs nor 1s entitled to a firg

(i) for at least one i i
one year with boilers und i
i fo:l::sléixstgﬁvegr’s certificate of comp:tl;ersxtc’:e; n:):.s PR s mand.
two years with boilers ‘ 1
(il fo:l::zsl :ﬂazgmeer 8 certificate of serl:giero:team W R it s poound
one i i r
year with boilers under steam g second Engineer with a

second-class Engineer’ i
least si s vertificate of service i iti

: : o Iawlielc?&l;gast:s bg]:llef Engineer with boilers&ﬁg‘dcslerr1 s:gl;i;txox}nﬁft};r >
p}ll'ondfd {;h]i? 2,88 apﬁﬁcant, who is ablelﬁothzai};:frge:lf ansEngineer holding a chtigca?;?
character of his services, has, in consequen. - y the Sanitary Engi ,
certificate of competency or of servie qh ¢@ of service abroad, heen unabls t N s
e ¢ t e, he may be allowed. ; 1able to obtain a second-class
:ex;xix;im t f(}r 311 first-class certificate of competency or of 2 if the Sanitary Engineer sce fit, to be
cate of the lower grade. service although he has not obtained a

22. Any person qualified under th i
At i Bt e s i o cl?a. sl'su}):shgl:lt'till:before contained to appear for examination

for examination as a candidate for i 0 the third-cl i
_ : g P : ass may be
qualified to appear as a candidate. ertifloato of any class inferior to y"hatpi‘?:ltjﬁ?cfloh?iie:

gineer’s certifi : :
t-class certifi cate of service ; or, if
cate of service,

D.—General Rules regarding service.

must

23. Every can(iida who applie i v o1 the Ac
te, pplies for a certificate of 1 f the Act
h of servico (section 18
has been regularly employed in the engin®-room as an Ey);x’gineer

show by his testimonials that he has
of a certain grade.

25. Service as an Engineer i

. ; ! means service in

of obtamm_g practical experience as an Engin yaoaa o
does mnot include service asa fire-man
. Engineer’s steward. o :

wpacities only which afford e
eer on engines, hoilers and their &;;u:&%cl:;@?:
’

stokerr,
» donkoy-man, greaser, winch-man, labourer or

26. Service performed in places where the Aot § : '
service subject fo the same rules as th ¢ fct is not in force ity be aco ifyi
Act is in force. s Whommiishamly. ta service performed gtﬁazgsq;;l;g ltxilge

¥ IV.—8ubjects of Examination for Certificates of Competency

27. To be entitled to a thir .
Third-class. of competen L d-class c?rtlﬁcate
: (@) he fully und GXa.ming-es th:{_& candidato must satisfy the
a) he fully understands the working and management of hoil
means of firing for the prevention of smoke, and the sep:ra?:?’ ut;l;e o%sea?xf ;he lbest
® heegck%lblz)w—oﬁ cocks, scum-cocks and other appliances; AN s
is able to some extent to explain the actual working of engine d
© hensiisa(l))fl fe;ed- umps, zlide-valves, pistons and other apg;‘ﬂiaucesg; FoBot oo
o to ;
of the ma.chfn:rv;, gc 'at ought to be done in caso of the break-down of any portion

28. To be entitled to a second-elass certificate of competency a candidate—

a) must give a descripti i ;
g s e e " T
on which they are constructed ; , thermometer, salinometer and the principles

o S et i R it
e A e T s
~ application to questions about consumption zf sr:ore‘;u;ngu i:;::it?:;tglfn::;i: ?d i

#“

o
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99. To be entitled to a first-class certificate of competency, a candidate must be able to—

(a) make an intelligible hand sketch or a working drawing of some one or more of the
principal parts of a steam engine; and to mark in, without a copy, all the necessary
dimensions in figures, s0 that the sketch or drawing could be worked from ;*

and calculate indicator diagrams ;

take off i
8)) 0:10?11(;199 safety-valve pressure and the strength of the boiler shell, stays and

revetting ; ; . : S
ation as to the various constructions of engines in general use

(d) passa creditable examinabic
and as to the details of differ

each part; = ;

(e) state thg general proportions borne by the principal parts of the machinery to each
other, and calculate the direct stress, tortional stress and the bending stress, in round

he bending stress in rectangular bars with given loads ;

bars, and the direct stress and t .
. (f) explain the method of testing and altering the setting of the slide-valves, and sketch
approximately what difference any alteration in the slide-valve will make in the

indicator diagram, and also explain the method of testing the fairness of shafts, and
of adjusting them ;
(g) possess & knowledge o

ent working parts, external and internal, and the use of

f the prominent factg relating fo comb}lstioq, heat and steam;
(h) explain surface condensation, _super-heq.tmg and the working of steam expansively,
the duty of pumps and the direct strains in engines apd boilers 5 \
(5) work calcnlations including the mensuration of superficies and solids and the extrac-
tion of the square root, and the application of these rules to questions relating to the
ower, duty and economy of engines and boilers and to the stresses in rods, shafts

and levers of the engine.
V.—Mode of Examination.

£ such a nature as to test the practical knowledge of the
candidates aqd to ascertain their competency
to manage boilers and prime-movers.

. 4o gor third-class certificate will be conducted eizd voce in the city of
.M ad31. r‘:ﬁg ;ﬁﬁmﬁaﬁgﬁ, (1);. possible, ina workshop, mill or foundry where the candidate’s
knowrlaeedge can be practically tested in the use of the steam, vacuum and water gauges.

: ; t and second class certificates will in the first place be called
82. (1) Each candidate for first an upor to give written answers within a prescribed

time to ten of the *elementary questions”
appended to these rules. If the candidate’s
his examination will cease, and he shall be declared to have failed.

tisfactor; ; 3
answers are not satl gl o ten questionsare satisfactory, the candidate will be called upon—

9) If his answers to th .
o (@) Ifa candidate for first-class certificate— 45 1
(1) to answer within a fixed time, a paper of ten questions in arithmetic as
specified in clause (i) of rule 29 ; : :
(2) to make within a presoribed time a rough drawing of. some part of a boiler
or engine ; aestions on the subjects specified in clauses (5) to (%)

siwd voce g .
(3) t°b’f,§ﬁwi§21zsi"9’ of rule 29, and on the papers which may have been set to

him. :
@) Ifa candidate for second-class certificate—
1) to answer within a prescribed time a paper of ten questions in arithmetio
( as specified in clause (/) of rule 285 g
9) to answer pivd voce questions on the subject specified in clauses () to (e),
(€)) both inclusive, of rule 28 and on the papers which may have been set to
. him' &
(3)‘ Answers to written qu

s exmzi)mEr:ch candidate’s answers to written questions must be given up on the expiry of the
{ gscribed whether his answers are then complete or not. :

time pr S\ If. at the expiry of the time prescribed, the candidate has failed to work out the

D):Als but the result of the zizd voce examination, taken in connection

i ¢ to him |
whole of the questions s° of the ’questions as ho has worked out, satisfies the examiners that the
. -

R h
with the answers to suc s charge in the case of —

: i tent to tak - : .
candidate 18(;3)0121"2 ;::ﬁdate for first-class certificate of boilers, whatever their nominal horse-

ower, and in case 0
(ii) a candidate for secon
horse-power

he shall be declared to have passed, o’cherwis.e the candidate shall be declared to have failed.

e eaps cenon:  S0RS
» ¢ See Appendix C,

30. Every examination ghall be 0

Examination to be practical.

First and second olass.

estions must be worked out in the presence of at least one of

d-class certificate, of boilers not exceeding sixty nominal
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33. When a candid
ate f i 1
Ezaﬁlfz:tﬁes;ntge foan:d sha,ﬁrﬁ:: (frgf:i?)fie fa}lls 5
shall inform him thereof ;’ :ntgrtl::l ecar‘zd id ;
ldate shall not he at libe
bert

8gain for the examinat; ny place
- o '
the expiry of the period ;)lg;ngy Ry, o e . ;
. 1on is held under the A, -
ct until aftep

Vi—p
ules for the Eramination Room

34. The examination ;
L P Ao mination in rough work; %
dearte £ nder rule 29 () m ng dra,.wm Wi §
Candg('ig::sl ewzn'sllloﬁz‘ie?;db °Pmple:ey’é§tt!fgen:§:$ s g,s Olttt}?ongaﬁlg;;i? ({01: }ﬁlrst-class certificates
Tin i ary pie, 2 PPiied eithe

85. A candidate aiscovei;mh em any dr&w{ngz?::t :l:'ﬁ sections or to d r:; vt‘f;nhg?go sketches
(@) to have takey into the ex eut_s they may require. By

. amination room gp
. by bOOk', papm-’

2 O (b) ¢o
. Pying fron.l or affording, giving or receivi
] V.

36. If a candj
hi idate leaves th
1;;’, (g'ea‘::t!];m afterwards be Pe:mri(:;zeu:i before angweriy an :
€r question, to answer i, %ut 1':’},12 u: stion which has been given to
Xaminer may aubst' g
itute other

Possession of a certifi i :
B el cate of : : cate fo; be exa .
olflif: '}:;m“t.mn for the low:r ;,fg;c‘i,f“" to pass thxs; Zi:xv;?r grade, or if an;;lxﬁd?tr & "‘
o APald :y him wil] be returx’lede may receive g certiﬁ;aés(;rg f:};" the higher grﬁirfagy in
- A candidate who } ; T the grade ut pass
competency under the pr.: > P8R permitt Passed, but no parg
rovi ed to % - P
ﬁ?ﬁ:ﬁ;ﬁy s(;:.aﬁ Wi . "‘:‘ohﬂloﬁagﬂe f21 W_ith()ut fli):ste?l::‘n qd for & ﬁ“t‘ﬂlass certifi
as second I:Jngine;-()t be re-examineq fo? asir:i‘.’% and who faillslJ 1ing h‘-" second-clags Oertilﬁ il
i with g second-class )y, ; 1ﬁ0,nte of that graq 0 s examination ip cate of
gineer’s certificato of ﬁolglt"lthe has served lzpigltlltc;:
petency ag required
by the

VIIL—

40» (1) .If’ aftel' a ;ndli::::’;o;:e’”mt Ofm'ant ofcertf-ﬁca

- as ;
8bort service, Passed hig e;r:;gination, it 18 dissovered g
i . red t g i
Engineer is stisfiod { BTudo for 0SB0 him ko g gorgigeryicry A1
fault or wilfu] m; ed that the error i 5 il ot 1e o he has pagsed. su hcat-e of the
faots to th & Pr _wrepresent&ﬁon on th e Oﬂ:loulatiol] Of h, grant.ed to him s bl;t ifc Certlﬁcate
may all esident of the B, d e candidate’s I8 8ervices did nc. the Sanitary
“LY fow the candidate t, . ard of Examj thart, the Senitary g 10t oceur through any
periormed the deficient, sory; 9 i rgineer shall report the

= L in sy :
certificate of a lowor ar + > the appli :
: 3 T 0 applicant’ ¥
S Services, a grade provideq as aforgs Services are suffici ;
the fee paid by him fo"ﬂtﬁ of such Jowey 8aid he hag poy wile ul;nt to_entitle him ¢, g
* $ho superior Oerﬁgmd ¢ may be granteq to Iilymmisr:{’hm“nwd th:ﬁﬁm:

3 » D e diﬁerenw betm

not be refundeq
4 ficate and
(3) In such a s the feo payal,
. ‘08!0, when the 5 Paya le for the inferi .
Ke-examinati St hashby further soryic d or eertificate shall
E & eV e ma. eu = : z
bef: “}f:und to be.deﬁcientphih;ah% n ﬁ.lnoh
. Toon 2R Toceive tho hfirkier y be required,
IX.—8urreng, Xamined in all the eubjeq .k
er O.f Iower-grade Gel‘!gﬁmt&, ] S

42. E . ; Surrendered to the Sgy; :

in possexsibn of ‘.i":i‘ﬁ?ﬁf,‘;t‘;f competeney gruqteg ::fzhﬁcate of tho lower grade ™ 0Bineer the
. entitling h; or secti :

28 him thereto ypgey th]eogaild5 st;fo éoc; sI!EHOf ble 893 to a person

in the form in

: . provided in A i
e oy Ppendix shall
virtue of. which such person s 80 oﬁ;t?:&i as al’ctregbe andomd on. the certificate of

’ <) = oa competency by
. - -

Holder of Tow,
of e certificate ¢, surrender i ofa ]
g frTender it before ower grade unless and until the holder
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) X.— Certificates of Service.

e for a certificate under section 18 of the Act is
ossessed of competent skill for the charge and

43. In order (1) to ascertain that a candidat
¥ t .
Examination to be practical- management of a boiler, and (2) to determine
what class of certificate he is qualified to hold,

ot him to such practical examination as they in each case

the Board of Examiners shall subje

think fit. '
s for cortificates of service will be charged fees at the following rates :—
RS.

44. Applicant
First class ses veo avs sse “ew "ee LR "o 10
Second class ... & g

Third class o
erson having once received a certificate of service shall not be granted a further
f higher grade, but may obtain a certificate of competency of higher grade

44-a. A p

cortificate of gervice 0O

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

otency and of service shall be in the forms given in Appendix B,

45. Certificates of comp
respectively, or to the like effect.
otion 17 of the Act for certificates of competency corresponding to

46. Applications under se t
PP foreign certificates in the possession of the
applicants, shall be in the form of Appendix A.

Kach applicant shall duly fill in the form, and

foreign certificates in his possession, shall lodge the form
ofore a half-yearly examination.

47. Holders of certificates of the first class shall be deemed capable, as first-class Engineers,

A i R to have charge of boilers attached to prime-
Capabilities of holdars. 0% 06¥ g movers of any horse-power.

cates of the second class shall be deemed capable, as second-class

£ boilers attached to prime-movers not exceeding 60 horse-power

Certificates under section Y

ther with copies of the original
o tho : Engineer at least 10 days b

with the Sanitary

48.% Holders of certifi

Engineers, to have charge o
os of the third class shall be deemed capable as third-class Engineers

4o have charge of boilers attached to prime-movers not exceeding 20 horse-power nominal.
50. Written applications for duplicates under section 90 of the Act shall be lodged with the
Sanitary Engineer together with a declaration

Duplicate certificates how to be obtained. of the loss of the certificate an: e

nominal. :
49.% Holders of certificat

ments relied upon by the applicant.
51. Duplicates of all certificates granted

under the Act shall be recorded in the Boiler

Record of duplicates.
Inspector’s office, Madras.

. XIL—DMisconduct of Holders of Certificates.

592. Should it come to, or be brought to, the notice of the Sanitary Engineer, that any person
holding any certificate under Act 111 of 1893, has, w}xen on duty,'been 'drunk, or has miscon=~
ducted himself, or been negligent in respect to his duties, the Superintending Engineer shall, if
he deems it necessary, report the facts to Grovernment in order that the matter may be dealt with
under section 19 of Act 1T of 1893. On any such enquiry having heen ordered by Govérnment
the holder of the certificate about whose conduct the enquiry 1s instituted shall be called on to

Engineer to be retained by him until Government pass
1d such certificate not be surrendered within three

surrender his certificate to the Sanitaryd d
the result of such enquiry and shou
e S Hoa isions of clause 2 of section 19 of the Act will be

days from date of receipt of such call, the provi
enforced.

the above rules the following formuls shall besnsed to determine the nominal H.P.—
£ &
-

* Nore.—For the purpose of
For single cylinder engines condensing or non-condensing, g

Where B = the square of the diameter in inches of the cylinder.
8
For compound engines, 39

For triple expansion engines, 35
Where S = Sam of the squares of the diameters in inches of all the oylinders of an engine.
3

%
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APPE) : ; ; e 4 :
. ENDIX A. N 3 (f) List of Testimonials and Statement of Service.
ADRAS A SR R : ; : : : . : 4
AprricaTioxN for an Enginear’s certificate of ooy 1003, : Rotation No. . - (The testimonials to be numbered consecutively according to the number given in column :
: ertificate of competen 5 e 25 below) :— :
g petency under section ; G2 : ) k
s &e., of App;.w(mt. = E Service of applicant. ‘
E g
‘8 . : -
Names at full length P 4 5 - g | m loyed i
N Surname, s ermunent address, stating to o <] g me employed 1n
: number of house ang g town, strect, ‘Where S Paotot. ¥ g 8 this service. Initials of
with whoml::x:ﬁi:‘:gl.mmn e i s TP E et & g 3 i o
-g E § .g E‘é ; o § 5 5
- 2 P e S =] B
o= - & (A8l m il @
oS : 25 26 27 28 O T s R T DR G Y 35 36
. Where born.
Month. « Year
2 .
5 5
—
D
H
2
-
(b) Particulars of all previ ; 3 E ;
previofs Oertificals (if Bny) whether issued in British ’ I o
e 18h possessions or elsewber? —
2 - Total Service ..
Y If at any time
Time served for which certificates are now produced .. .
produced ..

Time served for which no cortificates are

Where i =
ere issued, 'gpate of issue. | cancelled, state by
what court or

=] s

nt is oligible oh

authorityg
o

|

pli

10
s (R I 13 %

]
3

t the

< Ll (e i S e
° (¢) Oertificate now required, =
=

Competency o i
Mo UR iSnvien., | Address to whi it s to bo sent.
-

18 .
19

-3
H

o

=1
~
)
=

Coxtifed

(d) If applicant has failed in a previous examination for .‘;k j
7 e certificat 2
state when and where, If he has not failed, he must state so in wrf:ft?:z:: :zgg:: iffll;’z'skZiZ:‘;iizkem

-

Day. Month. :
y on Year. Town. Bubjects in which he failed,

2 28 24

-

20 21

» (e) Declaration to be made by Applicant.
(Take notice).—Any person who makes, procures to be made, or assists i i
representation for the purpose of obtaining for himself or any other pe:'?sl:n? ;n cﬁta?ﬁlgaﬁ;’ea;t}:hglgg

eompetency or service will be criminally prosecuted.
1 do- hereby declare that the particulars contained in divisions (@), (4), (¢), (d) and (f) of

this Form are correct and true to the best of my knowledge and belief;
enumerated in division (f) and sent with this Form are true and gemfhllzf c’lo:?l(rinemt gseﬂaﬁf;
i

 signed by the persons whose names appear on them. I further decl
¢ontains a true and correct account of tﬁ? whole of my services with?)%:?xg;;ti;ie e

And ‘;pake this declaration conscientiously believing the same to be true,
‘ ‘ day of 189 .
Bignature of applicant,
Present address.

'~ Dated at this
Signed in the presence of

(9) QCertificate of Ezaminer.
n all cases, ag soon as possible, forward this paper to
evious certificates, if any, must be sent with this

ions (g) and (%) and i
cant at the office of the Sanitary Engineer.

e i 1d fill up divis
The Examiner shou up s teatimonials and pr

Nore.
i Engi . If the applicant passes, 3 €
;‘;;ia‘m%;ﬂ ct:;%ilé]::tre and the tgs%imoniuls will be delivered to the appli
Date and péace of Tnsert passed or failed in each column.
Examination.
T Rank for which passed.
In working out the In the vivd-voce
Date. Place. questions. examination.
G g R
37 38 39 40 41
(h) Personal Deseription of Applicant.
i Colour of
Height. ’ % Finger marks, personal
; Complexion. marks and peculiarities.
A e R R
Feet. Inches. Hair. Eyes.
B R R
42 43 44 16 46 47

T hereby certify that the particulars contained in divisions (g) and (4) are correct.
ials are returned to the Sanitary Engineer.

This form and the testimo:
Thiﬂ day Of 189 .
i Signature of Examiner.
o

The Sanitary Engineer and
(Ex-offieio) Inspector of Steam-boilers and Prime-movers, Madras.
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APPENDIX B.
(See RuLes 42 anp 45.)
Eorm of Certificate of Competency.

CerTiFicATE of Competency of theN class grfa.titseéi under the Madras Act T1T of 1893.
0. o ;

A B., aged about , at present residin at . having satisfied the B
Examinelzs appointed under the above Act, of his competency to h;,ve chsg-ge of a boﬂ:r a:tﬁg
to prime-movers of any horse-power (or not exceeding 60 or 20 horse-power nominal, as #e

ease may be), is granted under section 15 of the said Act this certificato of ¢ te
(or secozld or third, as the case may be) class. ompetency of the first

The of 189 . ;
(Signed) ;
& Board of Examiners.

Duplicate of this certificate has been recorded in the offico of th :
and Prixp;ne-movers this  day of 189 . co of the Inspector of Steam-boilers

(Signed) . )
Inspeqtor of Steam-boilers and Prime-movers,

-
Form of Certificate o be granted under section 17 of the Act.
: No. of 189 .,
Whereas Mr. » at present residing at » has produced before us a

oertificate of the class issued to him by the we, i d -
ovisions of the Madras Act I1I of 1898, section 17, hereby anthorize h?n? i?li)en':ze oragetﬁ;
oilers attached to prime-movers of  horse-power on the production of this certificate,

The of 189 .

&

(Signed)

b
Board of Examiners.

Duplicate of this certificate has i)een recorded in th ;
s T I dny of 18$l)n . e office of the Inspector of Steam-boilers
(Bigned) :

Inspector of Steam;boilers and Prime-movers.

Form of Certificate of Service.
.
Cerr1ricaTE of service of the clas}ai granted ufnder section 18 of Madras Act ITT of 1893
0. of 189 . : :

A.B., aged about |, at present residing at ., having satisfied the B
Wisirion appointed under the above Act at , that he h;:ngarved fora p:riod0 ?;:‘fdng:

less than three yearsgprior to the  day of (the date on which the rules under the said Aot
published in Fort S¢. George Gazette of  ~ came into force) as Engineer in actual
charge and management of a boiler, and that he is possessed of competent skill for the charge of a
boiler attached to prime-movers of any horse-power (or not exceeding 60 or 20 horse-power nominal,
as the case may be), is granted under section” 18 of the said Act this certificate of service of the
first (or second or third, as ¢he case may be) class.

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

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

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

i
-

. ¥ 3 . > AR AARAINANNAIINARNINAANANIINIANRRIAI
" R A A AN AN ARI AN DAIIA A SAARNIANI 5 AIAPARRAR,
i INAAN AR PN
A RUAIA R ARAAAA A AT AR

No. 2702 W., 17tH Ocroper 1898. 13

-~

et S pioi s

-

APPENDIX C.
Ezamination in rough working drawing for a first-class Engineer’s certificate of compelency.

1. Rules in regard to the qualifications of a candidate for a first-class Engineer’s certificate

ecify that— 5 5
of oom}‘)‘et&zoi z:)t bljya.ble to make rough working drawings _of the different parts of the engines

. boi‘l‘e]r;e; must be able to state the general proportions borne by the principal parts of the

machinery to each other.” | . '
9. Tn accordance with these clauses a candidate for a first-class certificate is required to make
a roug:h working drawing of the parts specified below 5 : et
Fine drawing is not expected and in the proportions of the parts a wide margin will be
llowed : grossly inaccurate dimensions will be failure in practical knowledge. The drawing
“sziv h 4 g\7er be practically & working'drawing, giving a sufficient number pf views to shqw the
m‘:-:t’f (Hni——séetions, plans, or elevations—just as the candidate would require to be supplied to
h&ilmsif l}11eyhad. to make the parts to the design of another person. : . :

3. A cloar hand sketch showing the construction completely and fully dimensioned will be
aecept:ad if the candidate prefers this alternative. ; . :

4. A portion only of the parts specified may be accepted in place of the whole, if that portion
is sufficient to show that the candidate has a good practical idea of the construction of the parts
:md a fair notion of their general proportions or dimensions.

5. Candidates are hereby cautioned to put on paper nothing which they have not fully
considered and understood. N :

6. The candidate is advised not to begin more than he can clearly finish in the time allowed.
An in.lportant object in this part of the examination is to ascertain whef:her the candidate can be
trusted to mark all necessary dimensions upon a sketch ora drawing. I‘h.e_t,est of. this is practi-
cally the making of the part from the sketch without having to supply additional dimensions and

ithout measuring the drawing. To proverhis ability the candidate must fully dimension the parts
:l'llown in his sketch or drawing notwithstanding that the parts may be correctly drawn to scale.
A drawing is fully dimensioned when no part of it is left to the option of the party w.ho is to
work the drawing. : .

7. The candidate is mot expected to design anything; he has merely to sketch or draw
gomething with which he is already familiar. . ; =

8. All the dimensions, the figures, and the darts must be inked in; employ the remaining
time in examining the drawing and in inking in any figareg which may have been before over-
looked and in checking the dimensions.

9. There should besufficient room on the sheet to show all the necessary views. Another
sheet of paper can be had if necessary. All the paper used must be forwarded with the
drawing.

Fill in and sign the folloying statement :—

Subject for Examination in Rough Working Drawings.
Specimen Questions.

A common slide valve with its spindle ? Show also an outline section of the parts at the

~ eylinder face? Show the provision for connecting the slide valve to the spindle ?

The candidate is requested to fill up the following and to attach this paper to his
drawing :—
Statement by the Candidate.

The accompanying drawing, made by me this day, without referring to any document and

. without the assistance of any person is intended by me to be sufficient for the new construction

of the parts above described to fit the place of similar parts which are to be removed. The

construction is similar to what I am familiar with in the Factory, Mill or Workshops
, but the dimensions may be different. .
Specimen notes on Drawing.
The diameter of the cylinder is
The stroke of the pistonis . .
The stroke of the valve is "
4
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g: cover at top end on steam side is %
o cover at bottom end on steam ide i :
e lead at top is intended to be o

The lead at bottom i
tom is i
The inside cover is 18 intended to be §it

The thickness of = ‘
‘the face b
g of valve i
Th: gﬁ:e:s of tfxe body of valvemis :
L givems ‘openmg for steam will be i
- an area equal
o equal to one
o ;:fnfor exhaust when the orank i
&S area equal to th i
The f::llg‘th of the connseti s of piston,
o valve wi team : :
Tho ave will st o s o 0
il ey cut off on the sdebomi b,
fully dimensioned, in ink uare s
Dated at ’
this day of

centre is

The candidate may omit this
- part if he chooses.

-
9

e ¥ .
&u:.Eff)r ﬂ‘tﬁgaﬂ require all oand:smwm to Ezaminers®
(Appentiiv a), o o.the B didates to fll up a form
y anitary Engincer: glonn s,V Bich
% along with the sosers o cied, 827 they
of the examination

~ :
Class for which examined.

Date. W el g »

¥ Candidate,‘ Rt
bl o T :

(@) Where and h ST i
engins nd o whit o 97 YO 3 Wk a4 the kg
9 Hg: %ong g:vp yqumu Boiis i h at the maki of at th e

() mmwmgtdmﬁ“'y;t?mﬁﬁ;m"igm'"')'mx‘dﬁ;i"'? e : 5

e

or non-condensing e
size €S, compoun rtcode i g il
. ::E)th% ?tllllg:f:? ;’:ﬁ ! ponnds, triples, inverted mﬁ%ﬁ;m_;den.iﬂg’ A e
ﬂgﬂ!ﬂ ?‘%&%@ boilers tto.nsqu boilers hﬁve‘y“o;;ei;é S = Fizontal engines ? What
(N t engine defects h“°00meund ,;“flmmhig;,m . e.m,nmm
er ; SR ¥ -tubular,

= how were they remedied 5 S SR

LI

* wers they gemediod ? _Gire tho namos of under your notios, what 1o
-
. i e

" this ? Is it beneficial or detrimental
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B s S S
ELEMENTARY QUESTIONS.

1. What parts of an engine are generally made of wrought iron ?

2. What parts of an engiue are generally made of cast iron ?
ine is steel sometimes used ?

4. What parts of an engine ar of brass or gun metal ?
5. Where is white metal ” sometimes used ?  On account of what property possessed by it

is it adopted ?  What objection s there to its more general use ?
6. For what parts is Muntz Metal sometimes used ? I8 it malleable? For what propexties

is it valued ?
7 What difference is thete of cast iron, of wrought iron, and of steel ?
8. How can cast iron, wroaght iron, amd steel be distinguished from each other ?
9. What are the different properties of cast iron, of wrought iron, and of steel ?
» « proof stress,”” safe working stress ”’ ?

.10, What is meant by the terms “ breaking stress,
trength, oF breaking stress, of good ordinary wrought iron ?
der do the colours come P

11. What is the cohesive 8

12. Tempering steel; ho® ‘s it done, and in what oF
13. What is case-hardening ?
14. Which of the common metals or alloys can be

“ghort” ? *
15.« What is meant by
16. The expansion of m
17. In the construction ©
hot? When the,material is steel, Whi
necessary !
18. What is “ double rivetting

i o generally made

in the composition

forged, and which of them are brittle or

»9 Which of the common metals can be welded ?
les of this in the engine and in the boiler.

arts of the plates have to be worked
tment of the plates is afterwards

« welding
otals by heat; give examp

f cylindrigal boilers, Wwhat p
precautionary trea

»9 [n what parts of cylindrical boilers is double rivetting

employed ? In which of the chell seams 18 it most necessary ‘
» and how are seams prepared for caulking ? ®

19. What is caulking, :
20. Describe the different ways of staying the ends of & ¢y

merits of and objections t0 the different plans ? :
91. What strain per square inch is allowed on hoiler stays ?

9292. Describe & rivetted stays and state where such stays are commonly used ?
93. Where are thin plates a boiler as it wears, and how is the thinness to

to be looked for in

be detected ? .

94. How are boiler tubes fxed ? What are « gtay tubes,” and how are they secured ?

25. Where is it generally that boiler tubes leak ? How is this defect repaired ? What are
the causes of this leaking ? ,

26, What are the causes of cracked tube-plates
they repaired ? g

fference between 2

927. What is the di

What classes of boilers are €ac uliar t0 ¥
98. What is meant by 8 © fuel economiser
cocks are on it? What i8 the pressure per square
the boilers to which it s joined ? : e
» poilers are first injured by shortness of water ?

29. What parts of the « Loco. type : :
¢ used in the construction of a Cornish or Lancashire boiler ? And

30, Where are angle iron
where are flanged plates vsed ? :
31. Priming ; to what oauees is it attributed? What means are applied to prevent it ?
‘What evils may be produced by it ? ‘ ' : :
32 What causes, and what checks fm;x_moe draft, with an ordinary factory boiler ?
t the bop of a factory chimney ; what is the cause of

33. Black smoke i8 sometimes seen &
2 (@ive reasons.

34. A *blast pipe ;s fitted to Lioco: type boilers,
placed ? For what is it used ? ; ;
35. How is a blow-off oock fitted to Lancashire and Cornish boilers ? Why is it not fitted

direct on to the boiler ghell ? .
gometimes gtted with a double gland ; for what purpose s thiat

36. Blow-off cocks are 5075,
Describe how the double gland 18 formed ?

9 Where are the cracks situated ? How are

« flash flue,” & « gplit draft,” and a “ wheel draft ”?

»9 What isits construction ? What valves and
inch in i, 1D comparison with the pressure in

what is its construction? Where is it

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

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 ?

39. 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 is up? To about what extent do safety valves rise
when blowing off without being eased by hand ? et

* 5. 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-gauge mounting consist? How does it act ? Where
is it placed ? At what height? Is it liable to derangement ? How is its working tested ?

42. Glass water-gauges are sometimes fitted in duplicate ; what is the objeet sought ?

43. Describe a Bourdon steam-gange. Some gauges have an inverted syphon pipe below
them ; what is its use ? " :
44, On Lancashire and Cornish boilers the steam pressure gauge mounting has usually a
small branch closed by a screwed cap; what is this branch for ?
45. Do steam-gauges indicate the total pressure of the steam, or onl rtion of that -
sure? 'What is the pressure measured froml; .. = po‘ s e S
46. What is meant by the salting of the boiler ? How is this prevented ? What is the
density of ordinary sea water? How is the density ascertained ? What is the difference
~ between the formation of scale and the salting of the boiler ? :
47. Scum cocks and pipes; how are they arrang® ? Where are they placed ? A} what
height in the boiler ? en are they used 7 When must they be shut? - ﬁegeot of these cocks
lead to what da.ngers ? S :
5 48. Scale; of what does it consist 7 Where is it most objectionable? How is it removed ?
How is its formation prevented ? What evil effects are produced by it ?
49. What is a salinometer? Of what .does it consist? How does it act? How is it
graduated ? Can it be uded at any temperature iudiscriminately ?
50. What harm may be done through the check valve of one of a set of boilers being
defective ? How would you work to avoid this harm ? :
51. How is the leak from a split tube stopped in a Loco. type boiler while under steam ?
Describe the operation.

52. What is the use of dampers? Where are they fitted to Lioco. : :
and Vertical boilers ? < y fitted to Lioco. type, Cornish, Lancashire,

- 53. If no dampers were fitted to a Cornish hoiler, h 1d th
inconvenience wonl% arise from the want of dampers ? .OW e O

54. Deseribe the .piston of a steam cylinder, with its different rings and their uses.
e w}mf& Oyhng.:; di:a;: "‘;o;ks; what is their use ? There is sometimes a valve upon each cock ;

57. What is a “compound engine”? What different kinds are ther d in mi
factories, in respect to the number and arrangement of their cranks and cylirfdlelai: ? m‘vanlxlitl;s izm:
triple expansion engine :

g “Tha 1qa &) 3 o ¥ B :
;im: \8;9,9& in ‘i;t;sste::&l § motion ™ ? 'What are some of its advantages ? What motion is some-

e e e s
ﬁcﬁi% (;‘Z;h;t arrangement is applied to reduce the ?riction of a slide valve? To what is the
usedgl. Describe a * variable-eccentric ’? How does it act? In what class of engine is it
T e by U T

 63. Whatare ¢ double beat valves”? ? Why are they not generally used for safe
Are they ever used instead of the slide valve ? at obj eotionsgeare the{e to theil;?set’y valves ;

o
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64. What is a circulating pump? Is it always worked by the main engine? Give an
example from the last factory you worked in, of the three water temperatures generally noted by

careful engineers. : :
65. An air valve is sometimes fitted to a circulating reciprocating pump ; what purpose does

it serve P

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

67. Whether are double acting air-pumps, made with plungers, with pistons or with buckets ?

68. What is an air-pump trunk ? When is it necessary P How is it attached to the bucket ?

69. What class of air-pump requires both foot and delivery valves, and in what other class
can either of these valves be in some cases dispensed with ?

70. When working at ordinary speed, when the air-pump bucket is at top of its stroke, at
what height is the water in the condenser ?

71. With a surface condenser and a single acting air-pump, what is the effect of a leak
foot valve, and what is the effect of a leaky bucket when there is also a foot valye ?

72. Air-pump pet cock or valve; where is it placed ? How does it act? What is ik
object? Does it in every case reduce the effective capacity of the pump ? Is it equally applic-
able to double acting pump ?

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

74, Jet fittings to the surface condensers; what are required ? When to be used? What
precautions are necessary ! :

75. 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
the circulating pump ?

77. Feed-pump pet cock or valve; where isit placed ? What is its use? 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 size and about what thickness are condenser tubes? What parts of a surface condenser
are made of brass?

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 ?

80. What is a “ Hopkinson valve ” ? 'What is its use ? Where is it fixed? How is it
sot ? Can it be set too low or too high ?

81. What connections are generally fitted to the donkey pump, and to what services can it
be applied ?

82. When the engines are stopped with steam np, what are to be shut and what are to be
opened ? .

83. How is an engine heated up before starting ? What precautionary examinations are
made before starting ?

84, What is an interceptor or catch-water? Where is it fixed, what is its construction, how
does 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 so ?

87. 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-
liss valves ” 7

89. 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 theind of
soda used ? | 4

5]
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94, Tallow cups for cylinders were sometimes made with two small cocks, or with only one
small cock, or with one large hollow plug cock, or with one small cock ané a valve; which of
these is suitable for a high pressure cylinder, and which for the cylinder of a condensing engine ?
Describe how the cup with only one small cock isused ? What is now generally used instead
of these 7 How has this change come about ?

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

96. What is a “sight feed ” lubricator ? . Explain its action. To what part of an engine
is it generally attached ? Whether will throwing cold water over it, make it work faster or
slower ? Describe one you have worked. g

97. A common spur driving wheel ; what is the boss made of ¢ How are the arms fastened
into the boss ¥ How are the weight segments, and the toothed segments fastened ?

98. Why have some of the weight segments of a spur wheel hollow spaces in them, while
others are solid ? With what class of engines is this unevenness most required ? In what part
of the circumference is the heaviest segment put ?

99. With what class of compound engine is a “receiver” required between the high and

5 4
4
o

low pressure cylinder, and with what class of compound engine is such a receiver unnecessary ? -

State reasons in each case.

100, Explain the terms, *spur gearing,” “bevil gearing,” “mortise gearing,” and
¢ friction gearing,” stating in what cases each is used.

101. What}is meant by *staking” a wheel or dram? And what is meant by the term
“ hung on keys ”’ ? '

102. What is meant by “pitch line” of a toothed wheel ? What is meant by * pitch,”
length and width of teeth on spur wheels ? j

103. Explain the terms “ spring pinion ” and “split drum,” why are they so made f

104. What valve motion is used for regulating the admission of steam to the cylinders of
mill-engines 7 Explain the principle of its action.

105. Whatlare expansion joints? Where are they necessary ? What attention 'do they
require ? Of what should the working surfaces be made ? ’ .

106. What omission in the construction of expansion joints may lead to a serious accident
when steam is first applied 7 Where are such joints most required ? Describe several forms of
expansion joints.

~ 107. Describe an oil cup with a syphon worsted. How is the worsted arranged ? How is
it cleaned ¥ How far down the tubes does it extend ?

108. Describe a main shaft bearing (with its system of adjustment and lubrication) of a
rope driving mill engine, compound cranks at right angles, to indicate 1,000 H.P.

* 109. What is the usual speed of ropes, and what indicated H.P. does each rope usually
drive, in ropes 54 inches circumference driving spinning mills ?

110. Describe a Jacketted * Corliss” cylinder with all necessary ﬁftings.
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 valves placed in jet condensing factory engines? From what
position is this valve usually worked ? Why so? What attention does it require ?

114, In an ordinary factory, fitted with compound engines and Lancashire boilers, what
cocks and valves are in the engine room, and what are in the boiler house ?

115. Describe the necessary fittings of a Lancashire boiler, ineluding an Injector.
116. With a surface condensing engine, what *cocks or valves are opened some time before
~ the engine is started so as to be ready for starting whenever the order is given ?

117. What is a steamjacket 7 What cocks are onit? In what engines are jackets most
generally used Do they require to be felted ?

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

119, The work of the air pump in a mill engine is usually done, driving one stroke of the
engine ; which stroke is so burdened, and why ?

120. Name the principal pipes about the engines and boilers of a cotton mill, and state to
what the ends of such pipes are connected. :

121. Through what cocks or valves, pipes and chambers does the water pass on its way from
the * jack well” to the water space in the boilers with a jet condenser engine ?

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

’
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123. Through what cocks or valves, pipes and chambers does the steam pass from the boiler
until it is in the form of water in the hot well ?

124, Name the pieces of the engine through which the pressure of the steam is transmitted
from the piston to the driving gear in an ordinary factory engine ? ; .

125. What is an air vessel 7 How does it act ? At what parts of an engine or of its fittings

are air vessels generally applied ? 23
126. What is the construction of an injection pipe *foot valve,” such as are fitted in jack

wells of mill engines ? 'What is their object 7 Why is the rose fitted below them ?

127. What is a “ barring engine”’? Why are they fitted ?

128. What is an oscillating engine? Where are they used? Why? Why are they not
used on land ?

129. What “reversing motion ” is fitted to portable engines having no link motion ?

130. What is “Cowburns group” dead-weight safety valve? What are its advantages

over the common dead-weight valve ?
131. Where are *expansion-couplings” required in shafting ? Describe one.

132. Describe a “ gusset stay ;”’ show how they are secured to both shell and end plate;
state what you know for and against their use in Lancashire boilers.

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 ?

135. What is the construction of a surface condenser ? Of what are its tubes made ? How
are they fixed ? 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
applied ? :

- 138. With “portable engines,” what provision is made to prevent ashes and sparks injur-

ing adjacent property ?

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

140. What is meant by “circulation” in a boiler, and what are the results of defective
cireulation ? :

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

1492. 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 vaives 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 P Is excessive cushioning ever a trouble under certain conditions in modern
engines ? Say when and why, and in which cylinder this occurs.

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

150. What is “atmospheric pressure” ? What is its average amount? What instrument
tells this amount ? i

151. What is “ gross pressure”’ or “ absolute pressure” ? 'What pressure is it that is shown
by the steam gauge P :

152. What is meant by “cutting off ” steam ? How is it done? What part of the valve
regulates the cut off ?

153. What is a “ Corliss valve ” ? Describe its construction. Why has it superseded the
slide valve for mill engines? 'What is its great defect ?

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

6
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155. What is the “lead ” of the valve ? What is its object ? About what amount is it ?

156. What is the “cover” or “lap” of the valve? What isits ohjeet ? About what
proportion of the stroke of the valve is it made ?

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

158. What is “ minus cover ”’ or “ minus lap ”” on the exhaust ? What is its effect upon the
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 be 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 its construction ? For what is it used ?

About what amount should it show when the engine is working all right ? What effect has the
variations it indicates on the performance of the engine ?

162. Does the vacuum gauge enable you to tell what pressure there is in the condenser, or
must you have recourse also to the barometer to arrive at that ? How would you ascertain the
actual amount of back pressure there is in the condenser ?

X 163. What is a barometer ? What is its construction ? TIs a barometer sometimes used
instead of a vacuum gauge ? In what respeot does the weather barometer differ from the vacuam
gauge barometer P

164. The common vasuum gauge and the common steam gauge, in which of them are the
graduations marked from atmospheric pressure ? Does either of thom tell what is the true actual
pressure in the boiler or in the condenser ? :

165. Do steam and vacuum gauges vary with the variations of the weather barometer ?
When the weather barometer varies from 29 to 31, how much will the vacuum gauge vary, and
how will that affect the working of the engine ? ‘Why so ?

166. Vacuum is generally stated as so many inches. What is méant by, say, 20 inches
vacuum ? 'What does that tell us about the absolute pressure of the vapourytheg 'in the con-
denser ?

167. From what depth will a pump draw water ? Is there any limit? Why ?
168. What is vacuum ? Can any vacuum mave a position ? When the temperature of the

water in the condenser is 2120, what is the greatest degree of vacuum there can then be in the
condenser ?

169. What is a thermometer, its construction? What is the property of matter that is the
principle of its construction? What temperatures are regularly noted by careful engineers ?
170. What is the temperature of (1) melting ice, (2) of boiling water, (3) of steam about

60 1b. pressure by the steam gauge, (4) of steam about 100 1b., and (5) of steam about 150 lb.,
also (6) of smoke in the funnel, and (7) of water in the hot well ?

171. What is meant by the “conduction ” of heat? Give examples of it in the boiler and
in the engine.

172, What is meant by the “convection ”” of heat ? Give examples of it in the boiler and
in the engine. ‘

178. What is meant by “ radiation ” of heat? Give examples of it in the hoiler and in the
engine.

gl 174. Which is convection, which is radiation, and which is conduction in the following

eases :—(1) Heat from the glowing fuel to the furnace crown. (2) Heat passing from one side
of the furnace crown plate to the other. (3) Heat passing from the steam Pipes in the engine
room. (4) The heat of evaporation ? ;
. 175. What are the * effective heating surfaces”’ of a *“ Lancashire boiler,” & “ 1000, v
boiler,”” and a “ Vertical boiler ”’ ?

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

177. What is the general temperature of the gases at the base of the chimney attached to a
range of boilers in a cotton mill ?

178. State as many ways as you can by which 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 1s open its proper
amount; to what causes might this be due ? : .

179. Of what are furnace bars generally made? About what thickness are they at idp s
About what space is between them ? ~Whether are the bars put further apart for N ewcastle coal

or for Welsh coal ?

-
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80. Which burns faster, Newoastle coal or Welsh coal ? Which is the flaming coal ?
180. ic

Whioh makos most smol;ely?' tons of steam coal will be burnt per day in four furnaces, each 3’ 0"
__18L Afbogz lho:{l;nusu“l length ? On what grounds do you say 0 ? :

wide, and of a tons of coal will be burnt per day with good compound engines

182. About how many what grounds do you say so? ‘What percentage of coal would be

indiqatidng .z‘ﬁot(ﬁligé?]oag?f the piston speed was augmented five per cent. ?
required Wi

t coal will be burnt per day with a good compound
v Afbout ogt?c;vexrxl;:?sy tf:;nsloovi ;r(;::?lre cylinder 70 inches diameter doing average work ?
engine, surtace )

: 80 e i :
On wl;a: g};ou:gs g;’ i)171 (::arizg cylinder direct acting engines, there is a liner half an inch thick
184. A p ;

i d the eccentric strap, in overhauling the engine this piece is
between the head .es‘?}g:{?&?ﬁzgednzg will its omission make in the working of the engine, on the
lost and forgottgln out-off, and on the exhaust of the steam ? ‘Which will take place earlier and
ad‘{hssiozl, Olcllistigguighin,g between the up stroke and down stroke.? Gils :
v i horizontal engine with the fly wheel running in the u_sua] direction, which

}1185& ‘zi(til; ;etso?he most strain? And on which stroke is the strain greatest? Sketch
crosshead g
yourllggal'lll‘ig. « toothed segments ” in a spur driving wheel axe getting loose ; how will this
. The :
ghow in the engine room
187. How can you prove W

cyﬁI{;i;g?How oan the fairness of a pair of bevil wheels be tested ? Explain how they are

adj usted.

hether the main shaft is true with a line through the

From the Sanitary Engineer to Government, dated 4th October 1898, No. 1429,
ro

Orper—No. 2702 W., dated 17th October 1898.

Section 14 of the Madras Steam _Bo_ilers and Prime Movers Act, 185_)3, provides

that. from a duly specified date and within any defined local area, no boiler shall be

sed’ unless it is in the direct and immediate management of a person cer_tlﬁed. under

}ﬁlhe Act to be competent for the charge thereof. The Government having directed

inquiry to be made as to how hest these provisions could be brought into effect, the

Sanitary Engineer now submits detailed proposals with draft rules under sections 14
to 20 and 23 (¢) (d) of the Act.

2. These rules, which are based on those in force in Bombay, provide for three
classes of certificates, the lowest of which will be granted on passing a viza roce exam-
ination of a very elementary character. The second or intermediate certificate requires
a somewhat more advanced standard of competency, while to obtain a first-class certi-
ficate the candidate must have a We]l-grpunded knowledge of the construction and
working of steam engines, and of other allied subjects, including mathematics.

3. It is proposed to make the examinations compulsory eighteen months after the
jssue of the rules, and the question is raised whether the rules should not be extended
to the whole Presidency. The Sanitary Engineer does not recommend that the provi-
sions of the Act relating to the ezamination of boilers should be so extended ; but only
that the boilers in the mofussil should, equally with those in the town of Madras,
be in charge of certificated men.

4. The question as to whether the provisions of the Act relating. to the examina-
tion of boilers should be extended to the mofussil is being separately considered.
Meanwhile, the proposed rules for the grant of certificates of competency, as amended
in a few verbal particulars, will be referred to the Locomotive Superintendent of the
Madras Railway and General Superintendent, Public Works Workshops, for opinion.
Copies of the rules will also be communicated to the Collectors of districts for circu-
lation, through owners of boilers, to the men affected. The Sanitary Engineer will
arrange for a similar distribution at Madras,
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5.‘g The replies. will be considered on or after the 1st January next,
6. ‘A copy. of these proceedings will be published in the Fort St. George a.nd
District Gazettes for general information.

(True Extract.)

Ao J s

Under Secretary to Government.

the Jndnexa.l Depa.rtment
the Local and Municipal Department. /s

perintendent, Madras Railway.
tendent, Public Works Workshops.
t, Govamment Press.
L
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