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REPORT. 

I.-The Existing Law. 

1. ~ necessitr for boiler legislation is due to the fact that the steam 
· boiler is an extremely dangerous instrument, that 

The object of boiler is liable to explode with disastrous consequences 
legi.Blation. £ f l . d . d . on account o au ts m esJ.gn an constructiOn, 

the effects of wear, tear and usage and as the result of careless handling 
and manao-ernent at the time of working. The object of boiler legislation 
has been to protect life and properh· from the dangers of such explosions. 
In India this object has been achie\-ed maiply by insisting on the periodi­
cal in!<pt-ction of boilers by Government agency, with the result that 
explosions arc now of very rare occurrence. These inspections are of a. 
twofold nature, the distinction between which has not been sufficiently 
emphasised in the laws at present in force. The first form of inspection 
relates to the survey of a boiler when first examined for use in India, and 
in a minor degree when structural alterations or renewals are made to a. 
boiler; this surrey is intended to test the design and construction of th~ 
boiler, to ensure that the boiler comes within a specified standard of 
~;afety, and to fix the initial pressure at which it may be worked with 
safety. The second form of inspection is concerned with subsequent 
periodic surveys of a boiler ; the object of such snrrey ·is to detect any 
deterioration in a boiler due to wear and tear, damage in transit, f'Oul feed 
water or defective management, and to det3r · P whether any reduction 
of pre~s~re i:; necessitated by such deterioration. The former type or 
surrey consists theoretically in a complete easurement of the boiler and 
approml of the materials used in construction against certain prescribed 
theoretical standards, combined with a pra.ctical hydraulic test of strength~ 
The tlecond type of survey consists in a complete internal and external 
visual examination to detect f'igns of deterioration in the boiler, further 
practical tests of parts where deterioration is detected against the sam~ 
theoretical standard, and a similar practical hydraulic test of stren!!th. 
Theoretically the same standard of test and working pressure should be 
innriable throughout the world; in practice the standard varies consider­
ably in different parts of India, owing to the existence of different Ads, 
rules a ud regulations. These inspections and surveys constitute the backbone­
of boiler legislation . ..in India for the protection of life and property. In 
a large area attempts have been made to secure a further degree of safety 
~nd to ensure the proper handling and management of boilers by insist­
mg on the possession Ly the person in charge of a. boiler of certain quali­
fic~tions-qualifications of different degrees, which are determined by 
examination. The necessary qualifications and standard of examination 
differ materially in different parts of India. In other parts of India., 
howerer, it is maintained that for the safe working of a boiler, it i~ 
unnecessary to insist on such qualific.-ations, and that the qualification~ 
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necessary are a modicum of knowledge, years of experience and careful­
ne~;s-a quality which no examination can test or ensure. "\Yhere the · 
higher qualifications are insisted on, the object of the law tends to be 
misinterpreted as being mainly in the interests of the owner, i.e., for the 
maintenance of the condition of his boiler, and the main object and sole 
justification pf the law-namely the protection of life and property-tend 
to be lost sight of. The remaining provisions of the law are subsidiary to 
the inspection and management of boilers and are largely adminir..trative 
in charact~r. 

2. In the British Isles no law exists for the compulsory inspection of 
t.ieam boilers on land by an official agency or for 

L•f1:~:~~~~~~he regulating the management and control of such 
, ' . boilers by certificated men. , Attempts to introduce 

tmch legislation from time to time have met with the strongest opposition, 
. andasrecentlyas 1910 a "person-in-charge" bill was introduced and 

abandoned in the House of Commons. But it is a mistake to think .that the· 
position is analogous to the position in India. It is also a mistake to think 
that boilers in the United Kingdom are exempt from control. Provisions· 
r~garding st~am boilers in Factories and Workshops are prescribed by 
section 11 of the Act of 1901, in :Metalliferous Mines by Acts of 1872 
and 1875 and in Coal :Mines bv section 56 of the Act of. 1911; these 
Acts prescribe the safety de~ices to be fixed to every boiler ; they 
require every boiler and its fittings to be maintained in a proper condition 
and by down provisions for the periodical inspection' of all such boilers 
by competent persons together with a record of such inspections. It 
is important to remember that in the United Kingdom it is the. custom 
to insure boilers against the risk of accident Ol' explosion, and that on 
this account steam boilers are subject to inspection and control by 
influential Boiler Insurance Companies and Associations. The inspections 
required by the various Acts are customarily made by In!'pectors, the 
certificates being countersigned by the Chief Engineers, of these 
Companies and Associations ; and it is largely in deference to the value 
{)f the work of these bodies that attempts to introduce an official inspect~ 
ing agency have failed. Under the provisions of section 17 of the 
Factories and Workshops Act, 1901, powers are given by the legislature 
to prohibit summarily the use of a steam boiler in a dangerous condition, 
while the Boiler Explosion Acts of 1882 and 1890 provide for reports 
of explosions by the owner or user and for formal enquiries into the 
cause of the explosion. It should be noted that in these latter Acts, 
in which alone 'a steam boiler is defined, the definition is in very wide 
terms and includes steam pipes. It soould also be noted that in the 
British Law the definitions of factories and workshops are so wide, that 
all boilers, with the exception of certain portable and vehicular' boilers, 
that are liable to inspection in India, are also subject to the control of the 
law of the United Kingdom. 

3. It has been SUD'O'ested that it miO'ht be possible to adopt in India a 
00 

system simila; to that prevalent, in t?e United 
PosdblUty of ln!lpectlng Kin O'dom. We have carefully constdered the 
in lndta through Insur• 

0 
• b h · d t th 1 · ance Associations. suggeshou ut ave arnve a · e cone us1on 

that it is impracticable. The evidence that we 
2 



have heard shows unanimously thtl P'lpnlarity of official inspection and the 
(!Oil fl(lence resttlting from the faet that it is done by a Government agenc,r. 
The inspection iii generally efficient, effective and e<'onomical-far cheapet· 
than would be poBsible in the hands of a private commercial concern, the 
ultimate aim of which must be the payment of a divi<lend t(J its shareholders. 

· It is ohvicmH that in India the same confiden('C would not Le plaeed in an 
inspection at the hands of a private commercial company. It is doubt­
ful if such a seherne eoul<l be initiated for other reasom;. It is a known 
fal't that it is not the ordinar.v practice in India to insure boilers, and 
it is state<l that the lt~ading Boiler Insurance Companies and AssoeiationR 
are not prepared to e.xten<l their operations generally to this ·country. 
It is a matter for grave doubt whether it would be pos~;ible to organise 
a. Rimil.ar Insurance Afisociation for India, and it is heyon<l a <1nestion 
of doulJt whether even a small prop01tion of tLe owners ot' mcrs o£ 
boilers would avail themselves of the facilities afforded lJy such au 
Association; it is certain that the small owner would not. If insnrance 
were made compuh;ory, we cannot see what advantage would exist. over 
the pre"ent s,rstem -a certain disadvantage woulcl be an increase in the 
eost of in11peetion a.wl a consequent deterrent to indur-;trial progress and 
the creation of a ~pceial staff to p1·event the avoidance of insurance. 
The intipedion of a hoiler in an outlyiug area of lt province is at present 
made at a los~, the excess .ordinaril.v heiug corcred by the pi·ofit derived 
from inspcdion fees in areas where boilers are numerous. If inl'pection 
were <lone lJy a private association, tl1e profit of every t.ranr;adion would 
be the fir~;t etmsitleration, and the cost to the owner of a small installa­
tion in an outlying area woul<l be ah)l(mnal. 1'here is aeconling-ly in 
India no :tlternative to inspection by a Govemment agency. 

+. Legislation regarding the inspeetion of steam boilers other than 
marine boilers in India was first tindertaken in the 

~flgt:ott~~ 4f:;l~~~::~ year 186-l. As a result of a very serious explosion 
Bengal and Bombay.' in Calcutta in December 1863 which occasioned 

· the loss of 1:3 lires, a WI wttf! intl'oduce<l in the 
Beng~~l Council tt> provide. for the inspection of steam boilers and of 
HUtchuwry worked b.v stenom 111 the town and subnrbs of Calcutta.. The bill 
met with considerable opposition and in its final form as Act VI of 1864. 
jlt'()Vided only for the inspection of steam boilers and prime-movert; in the 
town and Huburbs of Calcutta; the Act was based on Ad V (Ben!!'al 
C~de) of 186Z, which ~rovided for the inspection of boilers. on stea

0
m­

:-"lllps. In ac~ot:danc~ w1th rules framed under the Act the inspecting staff 
and th~ admnustr~tL~n of the A.ct were in 1875 placed under the control 
<lf a mtx.ed C~m.nusswn of ?ffictals and non-officials under the presidency 
of the Comm1sswncr of Poltce, Calcutta. In 1879 the Act was repealed 
:.mel replaced by Act III (Beng·al Code) of l871J ; the main difference 
m tl~e new Act was the power conferred to e}:~nd its operation to areaR 
oubtd~ the town and suburbs of Calcutta. :Minor amendmentr; were 
~~ad~ to tl1e Act in 1003 and HHG; Lut the principles remain unaltered. 
lhe. Bengal Acts have ne,·er required the cmplovment of certificat~ 
··ngtneer~. The origin of legi·:lation un l'imihtr Jines in. Bombar was 
t.he oc,:urrent:e o~ two f~bl at'_ci~enb in the City of Bumhay due to 
l xploswH-; {lf boiler~. fhe on~mal Act (VI, Bum bay Code of 1869) 
1\':t~ Jn,ed tm Ben~.,d A.:t VI o£ lSlH; it applied h ~h!am lniler,; ind 



prime-movers in the City of romLay only and plaeed the work of 
inspection under the control of a mixed commission. Two serious 
explosions that occurred at Broach and Ahmedabad in 1871 proved the 
necessity for the extension of the Act beyond the limits of the City;. 
it was pointed out that faetories were "managed in a great measure 
by men who have but a slight acquaintance 'nth the nature and 
management of steam machinery". The original bill provided merely 
for the extension of the Act outside the limits of Bombay City. In a 
note of the 11th April, 1873, recorded oy His Excellency the Governor, 
it was pointed out that the main reason for legislation was the ineffi­
ciency of the men then employed in charge of steam machinery; it was 
accordingly decided to insist on the employment of certificated men in 
charge of steam engines. Despite very bitter opposition, this provision 
became law in Act V of 1873. In view of the existing controversy over 
th~ necessity of employing certificated men, it is interesting to note 
that their original introduction was due rather to the requirements of 
steam machinery generally than to boilers in particular. The initial 
examination rules were based on the .Board of Trade Regulations for 
~Iarine .Boilers and Engines as adapted for use in Bombay. In 1887 a 
new Act (III of 1887) was passed; strong opposition was again raised t() 
the clauses regarding certificated engineers, on the ground that if any 
certificate were required, it should be given to the man in immediate 
charge of the boiler and not to the supervising engineer; the Act con­
tained provisions for granting certificates on the basis of experience in 
addition to certificates granted after examination. In 1891 the Act was 
replaced by Act II of 1891 which subsequently gave way to the existing 
Act V of 1917. This Act differs in three very important matters from 
the existing .Bengal Act; it dispenses with the existence of a mixed com­
mission for the control of inspection work, and excludes the inspection of 
prime-movers, while on the other hand it retains the provisions requiring 
the employment of certificated engineers. AdminiHtratiYely the main 
difference lies in the fact that, whereas the .Bombay Act is in force 
throughout the whole Presidency, in Bengal the Act applies only to cer­
tain notified areas. The .Bengal and .Bombay Acts constitute the basis of 
all boiler legislation in India. 

5. In three provinces, viz., Assam, the North-West Frontier Pro­
vince and Baluchistan no law for the inspection 

:a:P:!rl;~~~!:_ln Bof.hsteamdbOoil.ers ihs a.Bt prese
1

nAt in .ex.istfence. Ind 
- 1 ar an nssa t e enga · ct IS m orce an 

the administration of the Act is in the hands of the .Bengal .Boiler Com­
mission; in Delhi the Punjab Act is in force. Each of the other provinces 
has framed· legislation on its own particular lines~ the principles being 
based on the Acts of .Bengal and .Bombay. The history of this legislation 
may be briefly recorded. 

(a) The P1mjab.-Proposals for legislation were originally !nade in 
. 1891 as the result of a boiler explosion at Cbunian. No Act 

was passed, however, nntil1902 (Act II of 1902). The Act 
was based on the North-West (United) Provinces Act and 
paid scant regard to the existence of other legislation on the 
11ubject .. Under the Act certificated engineers are requirt><1, 
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no boiler commission has been constituted and the Act applies 
only to notified areas. 

(b) 11he Centrftl Provinees.-In 190-t proposals were made. for 
· extendin(J' the Bombay Act of 1891 to the Central Provinces 

on the g~ound that the Act was already in force in Berar 
(amalgamated with the Central Provinces in 1903), that the 
number of boile(s was rapidly increasing and that a practice 
had arisen of importing defective second-ha~d boilers in a 
dangerous condition from Bombay. A new Act was framed 
on the basis of the ·Bombay Act-except for numerous im· 
provements in drafting and the relegation of much detail 
from the Act to rules, no material alt~ions. were made. 
The Act (II of 1907) is in force over the whole of the 
Central Provinces and Berar. 

(c) Madras.-In 1b9Z it was felt that owing to the increasing 
industrial importance of the Presidency it was necessary· to 
legislate for the inspection of boilers and prime-movers on 
the lines adopted over the greater part of India, The new 
Act was Lased on the Burma Act with modifications based on 
the Bengal and Bombay Acts. Under the Act, which be­
came law as Act III of 1893, no Boiler Commission was 
created; power was gi ven..:...a power which has never been 
exercised-to insist on the employment of certificated engi­
neers-while prime-movers could only be subjected to inspec.; 
tion by special notification-no such notification has been 
issued. Originally the Act applied· only to the City of 
l\Iadras, bnt in 1899 it was extended by notification to the 
whole of the Presidency; it is interesting to note that 
its provisions are in force in neighbouring native states 
such ·as Travancore. In 1904 and 1909 minor amendments 
were made to the- Act. In 1904 a notification was 
issue'd requiring all engine-drivers in :Municipal Water­
works to take out certificates under the Act; in 1905 this 
was made applicable to all, engine-drivers in Government. 
service. · 

(d) Bunna.-In H181 proposals were advanced for the framing of a. 
Boiler and Prime-movers Inspection Act in order to bring the 
Ilorts of Burma into line. with those of Bengal and Bombay. 
The Bengal Act of 1879 was adopted with one important 
addition, viz:, the necessity of retaining certificated persons 
in charge of boilers. These proposals became law in Act· 
XVIII of 1882, which was made applicable to the towns of 
Rangoon, Akyab, Bassein and :Moulmein. In 1898 the Act 
was extended to 5 other towns, and in 1906 a Boiler Com­
mission was established to control the work of the Boiler 
Inspector~, who had recently been m;tde whole-time officials. 
In 1908 the Boiler Commission proposed that a new Act 
should be passed-the main defect in the Act of 188Z beinO' 
that it contained no legal provisions for the constitution of 
the Commission. A new Act was accordingly framed, and 
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became hrw as Act lJ uf ] no. It i~ interestiJW to note that 
in framing the Act the law in force in other l)l'Ovinces was 
not considered, until the Government of India ealled attention 
to the provisions of the new Central Provinces Act (II of 
1907). The rules framed under the Act were, however, 
based on those in force in Bengal and Bombay. This Act 
has been extended subsequently to the whole of Burma 
excepting certain remote area~, where the difficulty of 
arranging for regular inspection and of obtaining certificated 
men in charge of boilers is great. . 

(e) Un1'ted Prorinces.-The first Act in the United Provinces was 
passed in the year 1899 (Act I of 1 899) as a res11lt of a 
conl'iderable number of boiler accidentf: and the increasing 
industrial importance of the 1wovince. Proposals for amend­
ing the Act ''vere iirf.t made in 19ll, and in 191B it was 
decided to frame an cntirel.r new Att with the object of 
bringing it into line with the Indian Fac·tories Act and 
removing certain important defects regarding the u~e of 
boilers in an unsafe condition, accidents and control over 
repairs and alterations to boilers ; the bill provided for the 
appointme11t of a Chief Inspecto1;. The bill fina.Uy became law 
as Aet III of 1015. 'rhe Att is oneof ~pe_cial value, as it 
alone, of all Boiler Inspection Acts in India, was framed 
after consideratiou of other existing Acts. The Act 
applies to the whole of the province; it excludes prime~ 
mo>el's exre1)t by special notification, and 1·equires the 
ap}1ointment of certificated engineers. It provides in detail 
fot· the employment of a, Chief Inspector, ancl pre~cribes 
an improYed system of appeal. 

[ 6. It is an extraordinaty fact that the seven different- Acts show little 
indication that the ·yarious legi~latures have 

Differences In the Acts, d " 'd bl attempted to take a vantage to any cons1 era e 
extent of the legi~lative labours of other province~. Even where such. 
l1as been the ea~e as in the Central Provinces, no attempt has been 
made to comider the necessit,, of ame11dment, when the Ad from which 
the Central Provinces measm:e originated (Bombay Ad 1 I of 1 801) was 
repealed as obsolete, and replaced hy a new A(·t in 1 ~17. The existing' 
Punjab Act of I 902 is .La~ed on an obsolete and repealed Act of 
1899; Bengal has been content ·to retain an Act of ]879, subject 
to a few minor amendment~, despite the fact that conditions have 
altered to ~ very large extent in the past 40 years, and ·despite 
the subsequent legislative labour of six other prvvinces. The Acts differ 
not only in form but in principle. 'rhe principle of insisting on the neces~ 
sity of employing -certificated engineers in charge of boilers 11·as, as has · 
been shown, initiall;· adopted by Bombay, and has subseque~tly been 
accepted by all other provinces except Be11gal an~ Mad1:as; m Bengal 
the necessity of a certif:eate has never been adm1tted; m Madras the 
Act of 1893 allo"·s for the issue of H1ch cert.ific·ates, but the power 
has never been exercised, except in the ease of persons . in charg~ of 
Government machinery. In Bombay, · Madra!l, the Umted Provmce~; 
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and the Central Provinces and Berar, the Acts are in force over the whole 
of each province ; in the other provinces they apply only to notified 
areas. In Bengal and Burma alone the administratiou of the Acts is 
in the hands of a commission composed of officials and no~-officials, ~nd 
the inspecting staff does not constitute a Government serv1ce. ~ ~ Bom~ 
bay alone prime-movers are absolutely excluded from the provlSlons of 
the Act· in Madras the United Provinces and the Central Provinces 
the secti~n relating to prime·m~vers has never been enforced, while in 
the rest of India the provisions of the law are, for all practical purposes, 
administratively ignored. Every Act contains inoperative and impossible 
provisions, which have survived from the days when Inspectors were not 
whole-time workers and provisions were required in the law for ensul'ing 
the prompt disposal of the work. Every province has adopted a different 
definition for a boiler, the differences being in some cases of vital import­
ance. Exemption of boilers of different classes. differs widely in principle. 
It is a relief to point to one single underlying principle, viz., that boilers 
generally should be liable to inspection at certain periods and should not 
be permitted to work except under a certificate, stating the maximum 
pressure to be used. It is obvious that such differences as exist cannot 
be justified by the particular requirements of Jocal conditions; on the 
other hand they point to an unjustifiable waste of legislative endeavour. 

7. The provisions of each Act are supplemented by series of rules for· 
administrative purposes ; differences exist in 

DUI'erenoea ln existing these rules of far more serious importance than rules. 
those in the Acts themselves. The rules may be· 

classified generally under the following heads:-: 

(a) Administrative Rules. 
(b) Technical Rules. 
(c) Inspection Rules. 
(rl) Rules for the exa-mination of certificated engineers. 

It is not necessary at this stage to enter into the differences in detail ;. 
the rules under headings (b) and (c) are of a purely technical nature and 
t?eoreticall.v could not justifiably admit of variations to suit local condi­
tions. In every case the rules are presumed to be based on the Board of 
Trade Regulations for Marine Boilers -the differences are due partly to a 
fail me to appreciate the method of adaptation adopted in other provinces,_ 
partly to the adoption of Board of Trade Regulations of different dates~ 
Constants and formulre vary accordingly to a surprising extent, with 
the l'esnlt that the pressure permissible for the same boiler may vary t(} 
an extraordinary degree in different provinces. In the Punjab no technical 
~ules f~r the determination of pressure have been prescribed and the 
mspectmg staff works, with no legal sanction, under the regis of the 
Bom?ay rules. Four out of seven provinces lay down a formula for cal­
c~latmg the nominal horse power of a boiler -in every case the formulre 
ddier .. Two standards exist for fixing the minimum size of safety_ valves­
one Lemg d.ouble the other. In only two provinces are the standards 
for hydraulic tests the same. To such an extent do the standards and 
sy~tcms of examination for certificated enO'ineers and drivers ~ffer that 
it is rare for one province to accept a certificate granted in another.' It is 
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obvious that such differences in rules, which are in their nature purely 
technical, must result in grave interference with industrial development, 
so far as the use of steam machinery is concerned. 

II.-Discussion of the Main Problems. 
8. The resolution by which the present Committee was constituted 

narrates succinctly the difficulties occasioned in 
Arrangement of tlle I d' b h . f d Beport. n 1a y t e existence o seven ifferent Acts and 

seven different sets of rules and regulations. In 
the terms of reference we have been instructed to report on two g'eneral 
problems and on one particular contentious matter. The general problems 
under consideration are the possibility of introducing a uni· · 
form standard throughout India for steam boilers, and the pos­
sibility of unifying the law • and regulations relating ther~to; the 
particular problem relates to the desirability of insisting on the posses­
sion, by persons in charge of boilers, of certificates of competence or 
·experience, issued by Government. We propose in our report to deal 
initially with the two general problems as briefly as possible-the 
problems are not in fact contentious--to state the result·· of our 
enquiries regarding the particular problem, after disposing of two 
special aspects of boiler legislation, which affect the question of 
insisting on certificates for persons in charge of boilers, and finally 
to submit our proposals for the unification of the Acts at present 
in force and of the rules and regulations framed thereunder, supported by 
a d1-aft Act on the lines of which an All-India Act might be framed, a 
uniform set of technical regulations and a model set of administrative 
rules, which are based on the results of our enquiries. 

9. The introduction of a uniform standard for steam boilers implies 
· the framing of ,regulations for the material, 

Cauael and ell'eots of d ; d t · t' f t , b '1 · th · diversity 1n standards. es1gn an cons rue wn o s earn 01 eis, on e 
basis of which the maximum pressure at which 

a boiler can be worked is calculated.. With the exception of the Punjab, 
all Provincial Governments, which have passed Acts on the subject, have 
framed regulations laying down such a standard. In all cases the regu· 
lations have been framed on the British Board of Trade Regulations for 
the design and construction of Marine Boilers-the only authoritative 
official publication on the subject. It might be thought that this would 
r~sult in complete uniformity. This has not been the case for two main 
reasons:-

(i) the regulations in· different provinces in India have been based 
principally on Board of Trade Regulations of different dates i 
these differ very considerably and they are all now obsolete; 

{ii) the Board of Trade Regulations refer to marine boilers only, 
there being no official publication relating to land boilers. 
It is possible to standardise the general requirements of 
marine boilers to a far greater extent than those of land 
boilers, the types of which, e.g., C(:n·nish, Lancashire, exter· 
nally fired, tubular, vertical, locomotive, etc., are n~merous; 
in land boilers materials (e.g., iron) may be used, wh10h would 
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ordinarii\' he prohibited in marine boilers. Regulations for 
land boilers must take into account small types of boilers, 
e.!J., tho~e of fire engines, which are unkno!fn at sea. It 
will be realised that without the control of any co-ordinating 
authority regulations for marine boilers afford scope for 
extraordinary differences, some of which may be theoretically 
ju~tified, others that cannot even l'eek protection under this 
plea, during the process of adaptation to the requirements of 
land boilers. In some instances, where adaptation is essen­
tial, the marine regulations have been accepted unaltered; 
a conspienons example of this laLour-saving method is the 
jnsistence in several provinces on a 2" diameter for 
safety valves, a size which would be attended by ludicrous 
results in the case of small boilers of the fire-engine type. 
There is no justification for differences in the regulations in 
different prorinces-the regulations are entirely ~echnical i? 
nature and cam10t be affected by local conditiOns. It 1s 
obvious, however, that such differences must exist, unless 
the regulations. are framed -by a single authority. The 
actual result has been that a boiler, that has been passed fol' 
,a certain pressure in one province under the regulations in 
force, may fail altogether to pass the test or may only pass 
the test for a lower maximum pressure in another province. 
Such instances have been specifically brought to our notice. 
We are not prepared to ascribe the reason entire! y to essential 
differences in the regulations; in the inspection of boilers 
the pei·svnal element is a weighty factor, 'and the differences 
in the regulations 1n different provinces hav~ resulted in 
what we would term "provincial jealousy," one province 
attempting to show that its inspection work and its regula­
tions are superior to those of another province. , Howevtr, 
pernicious this attitude may be, we are convinced that it is a 
fact-one that is not likely tu be remedied, unless all 
provinces are subject to the same 1·egulations andunle~"~s the 
work done in one province must be legally accepted as correct 
in other provinces. Practical examples of the evil ~ffects of 
such dirersities have been placed before us. The disadvant­
ages of diverse regulations are not, however, confined to 
inspection work; manufacturers, imi>orters and owners of 

·boilers have complained bitterly and justifiably of the 
arLitrary differences existing in different provinces and the 
consequent obvious difficulties which they must encounter. 
The _nw~ufa<:turer in England and in other parts of the world 
can Justifiably plead that it is impossible for him to construct 
up t~ any definite standard, where the regulations of any 
provmce may be altered from time to time without real 
technical justification, possibly to meet the whim of a Chief 
Inspector. A specific example was brought to our notice of 
the proposeJ rejection by the ~Iadras Government on the 
basis of a defective rule of a sbnJaru boiler manufactured 
h.r a leading firm of boiler mauufa.cturers, :Messrs. Babcock 
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and "Wilcox, for a defect which in the rest of the world is: 
considered sound boiler practice. ·with a f<in<Yle set of 
regulations in force for the whole of India, ma~ufacturers 
cannot complain of ignorance of the standard required. 

10. The difficulties resulting from the existing system were brought 
· to the notice of the Government of India by 

Basts for prescribing a the Government of ~iadras in the vea•· 191n uniform standard. • · J ' "' · 

· It is unnecessary now to enter into the details 
of the conef'pondence; for various reasons a decision was postponed 
pending the appointment of the present Committee to report on the 
general question of boiler legislation in India. The evidence on the· 
necessity of framing a uniform standard for the whole of India has been 
n~animons, a~d . in order that uniformity may be arrived at and main­
tamed, the prmc1ple has been accepted, that the standard should be laiQ. 
down by the Government of India, and that no modifications of that 
standard should Le made except by the Government of India. In accord­
ance with this decision anu in Yirtue of the fact that under the ~cheme of 
cJnstitutional reform boiler legislation is a function of the- Government of 
In<lia, 1l'e have framed regulations laying clown a uniform standard. for 
the material, design and construction of boilers based on the latest regu· 
lations issued l1y the Board of Trade. In October 1920, the attention 

(a) Director-General of. 
Stores, India Office, to the 
Secretarv to the Govem· 
ment ofindia, Department 
of Commerce and Ind~stry, 
No. S.-17636, dated the 

28th October 1920. 

of the Government of India was called to these 
regulations by the Director-General of Stores, 
India Office, (a) "in the event of any 
revision and co-ordination of the Indian Boile1· 
Regulations being contemplated" ; it was 
pointed out that there were the !'tronge~t 
reasons, why the boiler requirements of India 
from the technical side should be alike; the 

-majority of Loil~rs in use in Iildia were made in England, and manu· 
facturers were not often aware that existing requirements differed. 
The latest Boa.rd of Trade Regulations, viz., "Standard Conditions 
for the de~ign and constmction of Marine Boilers, Hl20 J) are based 
'on the report of the British Marine Engineeri11g Design and Con­
Rtruction Committee, convened in the year 1918, as modified by a 
conference held with the Board of Trade in ] 920. This Committee 
consisted of representatives of the prii1eipal marine authorities, viz., the 
Institution of Naval Architects, the Institution of Engineers and Ship­
builders in Scotland, the North-East Coast Inf<titution of Engineers and 
Shipbuilders, the InRtitute of l\Iarine Engineers, the Liverpool Engineer·· 
ing Society, Lloyd's Register of British and Foreign Shipping, the 
British Corporation. for Survey and Registry of Shipping and the Bureau 
Y eritas International Reg·ister of Shipping. The proceedings of this 
influential committee are authoritative, and the revised publication of 
the Board of 'rrade has been accepted by the three principal Registers of 
Shipping. vVe have accordingly had no hesitation in basing our regula­
tions for standard conditions for the design and construction of steam 
boilers in India on the latest Board of Trade Regulations. The methods 
empioved in adapting these regulations to the design and construc1iion 
of land boilet·~ :we describecl in a later stage of this report. 
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11. It fullows, if the necessity for uniform Cllnditions for the des~ 
and construction of boilers be admitted, th: 

trnUlc!~:~c:ft::e Acts such regulations can only be ft·amed under 
~ingle uniform Act-fmmed by the Governmen 

of India and applicable tL~ all provinces alike. The power to frame such 
an Act now rests with the Gonrnment of India by statute. In paragraph 
6 of this report we hare indicated briefly the differences existing in the 
Acts now in force; it is unnecessary to recapitulate them in detail. There­
are few differences that are funJamental, none that are incapable· of 
assimilation; the sketchy Bengal Act of 1879 implies much that is over­
elaborateJ in the latest legislatiou-tht wordy Bombay Act of 1917. There 
is no Act that does not contain a considerable amount ot" unworkable and 
obsolete matter-a surriral of days when boiler inspection was in its 
infancy. We ha \'e accordingly prepared a draft Act on which subsequent 
legislation may be based, a5similating differences in and eliminating· 
unneces~ary matter from existing legislation. The main principles of this 
Act are the appointment of inspectors as Government servants under the~ 
control of a Chief ln!->pedor, the enac-tment of a system of registration ot 
boilers that will b~ valid orer the whole of India-a neces~ary measure for 
the maintenane:e of a uniform standard-of the manner and methods of 
annual in~pedion, ~'fa system of enquiry into accidents and of hearing 
of appeal~, and of a series of penalties for infringement of th~ provisions 
of the Act. The detailed provi~ions of this draft Act are dealt with in 
detail in a f'ub,-;equent part of this report. In order to aroid unwieldiness 
of the Act and difficulties in Ui! administration, we have relegated a.. 
considerable mass of admini~tratire and teehuical details to regulations 
and rules fr.uned under the Act. We have drawn a sharp distinction 
between regulations and rules. The former deal solelv with technical 
matters, in which uniformit.r is essential and prorision~ for local condi-­
tions unnecessary, and with the registration-of boilers, hy which, it is 
hoped, unif()rmity in working will be attain~d. The draft regulations 
consi~t of two parts:-

(i) Shnd::ud Conditiitlll'l fot· the m<tterial, dl}~ign attd coust~uction· 
of boiler:.:. · 

(ii) Reguhtivns for the registration and inspection of boilers. 

In aec()rdance with the e\·iJence that we ha\·e heard, we propose that 
these reguhtions !'hould Le framed and issued by the Government of India, 
which alone will have authority to alter them. We further propose that 
Local Gorernmcnts should have power t•) issne rules connected with the­
administrati.m of the Act, and we have, for their guidance, framed 
modt>lmle~, hasetl on the draft :\d, in 7 parts :-

( i) Preliminary, 

(ii) Duties of the Chief In~pector, 
(iit) Dntie~ of In~p~ttori:, 
(ir) .\dmiui~trati,·e in~trudions for the registration of bt}ilers, 
( r) .-\.dministrati,·e in~tmcti,ms for the iu~pection of boilers. 

(1'i) Hulcs reg-,uJiug accident~, and 
(rii) Rules for appeals. 
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The rules and regulations are described in grea.ter detail towards the 
.end of this report. 

12. The particular problem submitted to us for consideration relates 
to the advisability of retaining the law requiring 

.P
0
rorbt11e8mstcodnnected w!th persons in charge of boilers to possess certiticates. 
e oa e persons .n · . . · 

charge, It Is essenttal, however, to constder first two 
problems which are of considerable importance 

in dealing with the necessity of retaining ·certificated engineers or boiler 
·attendants. These problems are :-

(a) Should the Aqt apply to provinces as a whole, ot· only to 
. notified areas? · 

(b) Should the Act be applicable to prime-movers? 

The application of the first problem may not be apparent, unless the 
·obvious invidiousness and injustice o~ the position is realised, where au 
owner on one side of a street may be compelled to retain a certificated 
:11Jttendltnt at considerable expense owing to the fact that his boiler is 
situated in a notified area, while his brother owner on the unnotified side 
of the street is under no such compulsion. The application ui the ~eeond 
problem is more apparent and raises the question, whether it is the 
]>rime-mover or the boiler, which is really re~ponsible for the exigtence 
·of the system of certificated men. 

13. Of the Aets at present in 'foree, those of Bombay, the United 
· Provinces and the Central Provinces alone apply 

"J:ztent of application ot f h . f h I l f h p · · Aot wtthln provinces. o t eu· own ·orce to t e w 10 e o t e rovmce ; 
in :Madras the Act has been extended by notifi· 

.cation to the whole of the Presidency, while the Bengal, Burma and 
Punjab Acts have been extended to certain notified areas only. The 
position is anomalous. Commencing with the axiom that boiler inspec­
tion is intended for the protection of life and property and that, if it 
fails in that, there is no justification for making it compulsory, we must 
admit that a boi\er is an equally dangerous implement and equally liable 
to explode, wherever it may be situated. We would even advance 
beyond this admission, and state categorically that the more remote the 
position of the boiler, the more distant it is from an industrial area, the 
less likely is it to receive the expert attent.jon required in working, 
upkeep and cleaning and in the proYision of clean feeu-wat.er. We 
find that in provinces where t!1e Act has only been extended to notified 
areas, such areas a.re industrial centres. We are accordingly left with the 
conclusion that the most dangerous boilers in such provinces are exempt 
from inspection. Such exemption could only be justified on the grounu 
that inspection is impracticable or only possible at an abnormal expendi· 
ture. It is possible that such conditions mig·ht apply to some ·of the 
more remote parts of ]urma-despite the fact that Bombay is able to 

.arrange for inspections so far distant as Aden; we do not think that they 
are applicable to any nther part of India. In Bombay a large number 
of the boilers under inspection are situated in scattered cotton· ginning 
factories; in the Central Provinces and Berar boilers are scattered widely 
.over the whole of the province with indifferent mean~ of communication. 
In the flonth of Madra~ boiler~, r-;ituatecl in the widely scattered tea 
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~·aruen~ ;~ml l!Jffet! ;wu rubber I'lautation:-;, are regularly inspected .. 
We see no reason wh.'· other parts of India should be exempt. It doe" 
not appear that the omi~sion of any area, except i? Burma, ha~ been 
f'urposive. The original .\ct~, it is true, only a1)plied to the prmcipal 
cities; Lut an .\d in orio·in differs widelr from an Act, when once its 
meaning and importa.rH.'~ are nntier~too(i. Initially it apr,ears that there· 
was consiueralJle trepidation in extending the operation of the various 
Boiler A<:t~ owing- to an appreheu~ion, perhaps a mis-apprehension, that 
its operation migl1t prore tietriment.al to industrial progress in newly­
derelopirw areas; this is dearly illustrated in the hi~tory of the applica­
tion and ;xtenl-'ion (>£ the present Punjab .\<:t. There is little doubt that 
this apprehen~i(Jil was unfounded except in so far a;: the retention of 
certiti.eated per~on:-; in (·harge of boilers was compulsory. In Bengal, 
including Bihar and Ori~~a, thi~ a~pect of the problem has never been 
prominent, anti the que~tinn of tl1e general extension of the Act, which 
the Government of Bengal now aecepts as necessary, has never been 
fullr considered. In Burma loeal conditions may be !'llch as to render ' 
the further exten~ion uf tl1e Act impracticable. The evidenee that we· 
have heard lll'<1ves the popularity, importance and necessity of hoiler­
iuspettion and ~upport~ our condu:-iou that the new A<:t should be in 
force owr the whole of India. '\Y e consider this condn!'ion to be of such 
importanee !Joth in thetll'} anti in prat.:tice, that we do not propose to 
fac·ilitate the exelusion of, nor to give Lo<:al Governments power to exempt 
an.v local area. In l>el'tion ..J. 1Jf the draft .Act, howerer, we propose that. 
powers to exclude local areas l'hould be exerciFed by the GoYernment of 
India-in order to deal with any eueptional cases that may arise. We 
would tall attention to thJ fact that in tLe~e conditions the first objection 
to t.he com pul~ory employment of eertificated- persons~iu-charge of boilen~ 
vamshes. 

Ezelua1on or special 
areas:· 

(i) Baluchistan, 
(ii) The tea area of 

North•eaet Indlll. 

(iii)0}'~lh~~lgo area 

1+. Before considering the applicatipn of 
the A<:t to prime-mo\'ers it will be convenient 
to discus); suggestions made for the exclusion of 
eertain ~peeific areas : 

(i) The ca~e of Balw.:hi~tan can be briefh· dealt with. It is 
reported that there are only two boil~rs in existence in the 
province, but. tlli~ ~ppears to e~cluJe. boilers the property of 
Government. It Is probably madv1sahle that Baluchistan 
8hould be exdutied absolutely from the Act, and we are of 
opinion that it would not be correct in principle to exclude it 
~mder s:ction ..J. of t!Je ~raft Ac~. It is. however obviously 
lmpractl(·able to orgamse a speual staff for the province, and 
we would suggest that iu the very special circumstances of the 
province some competent official, e.g., a locomotive superin­
tendent, should .JJe Yested specially mth powers as an in~ 
!>pector, subordmate to the Chief Inspector of Boilersr 
Bombay. 

(ii) The case of the tea area of Korth*East fudia. has been very 
~;trongly argueti lJefore us by the Chairman of the Indian-
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'fea Asso<:Jation and at a conferenc~ held at ShillonO' at 
which the Government of Assam and representatives of' the 
planting community were present. Tea gardens are pra.di· 
cally confined to the Darjeeling and Jalpaiguri distrids of 
Benga.l, areas not notified under the existino> Act, and to the 
province of Assam, where no Act is at p~·esent in force. 
Fotir arguments were advanced agttin~t the applicati-on of the 
new Art to these areas :-

(a) that a<:cidents are of very ra1·e occurrence; 
(b) that inspection b.v Government will be impractic· 

able owing to difficulties of communiclttion; 
H that boilers are in <:harge of efficient. engineer~, atHl 
(rl) that ~'>pecial ana.ngements fur inspection exist. 

. The first argnlnent we 1\l'e not prepared to a<:cept, and a detailed 
~xamination of the boilers would be neeessar,v before it would be po~sible 
;o arrive at anr deti.nite condnsion 011 tLis contention. The second 
Lrgument is not correct. In the planting area of ~[adras, where di~iances 
tre fM· greater, inspection is well'ome and stwcessful; in the gTeater part 
lf Bm·ma and in the cotton-ginning !llrea of the Central Pt\winces an(l 
Berar means of conununieation are incomparably wor~e. 'rh,~ re<tl forl'e 
lf the argumcut lies in the fact that t.) prerent dish:atitm of the indns· 
;rJ, inspections must be made between the months of December and 
\[arch; as is shown he low this will pre~ent no di tliculty. 'I' he third 
argtUnent is one that l'ould be athanced with far gn!<tter daim to :tl'Cept­
ance by the jute and engint!ering· imlnstriel-l with whielt Gurernment 
inspection is popular; the qualitit·ations of the eng-ineers cmpl,)yed on 
the arcrage tc;t g<1rclen failutterl.'· tt) support any ehim t•) special treat· 
ment. The hst arg-mneut, viz., that special arra.ng·em,)nts exist for 

' inspectit>n, is one that is shared h.r many indtl~tries and is true ouly t•> l} 

small extent as regards the tea, indtl~try. In certain groups of Enropean 
.i:\·arclens inspecting- eng-inee~s ar·~ employed; in other~-! they are not; while 
in Imliail-IHrned g<1rdens they are unknown. In!;pection is not l'Otnplete, 
nor are we satisfied .that it is efficient; it seems certain that no definite 

· rules are in force for regulating the pressure allowa1le. It is dear that 
no special case can be estaWshcd for the exclusion of the tea industry. 
There are furthe1' reasons for insisting on the extension of the Act to 
.\.ssam. A considerable number of boilers are employed in other indus· 
tries-saw-mills, rice-mills, and oil-mills-over these in~pcction is 
essential. It was further stated to us by the Inspector of Government 
.Boilers, that owing to the absence of an Act in Assam, it bs now become 
the practice to import into that province boilers, which hare been 
condemned for use br the rules in force in other province~ -the 
eanse that originated a"Boiler Act in the Central Provinces. 'l'he 
adrant.aO'es that would l'esult froni the ·new Act were admitte(l in full 
Lv the !~presentative of Imlian-owned gardem, and in p:nt, especially 
a~ regards the facilities for the purcha.se and sale of Loib·,:, by all pre~ 
l'ent at the ShillonO' Conference. \Y e are unable to rer:omweml that 
the tea industry ~hould he subject to any special ~re:tbne~t. It is 
,dear, however, that .\~sam will not be able to promle by tt<;e\f the 
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~)rganisation which Wt! propo!'t! under the new A<:t. It will be nece~~;ary 
to complete practically the whole of the inspection within four month6; 
for eight months accordingly the inf:pecting l'taff would be idle, unless · 
employed on other work for which it would probably be ill fitted. In 
any circmm1:auces As~am would be unable to afford the expense of 
a Chief Inspector. It would accordingly be neces6ary for AsHam to 
work in conjunc-tion with the supervising and inspecting staff of Bengal­
arrangements being made to complete the work in Assam bet:ween the 
months of December and :March-such an anangement would present 
no difficulty, and we are satisfied that nu abnormal <.:ost would be in­
volved. 'J1he difficulties of employing eertificatell engineers in such 
areas are discussed in paragraph 22. 

{i·ii) 1'ke indif!o area of Bikar.-'fhe arguments put forward 
aga-inst the inspection of indigo-factory boilers in Bihar 
were similar to those advanced in :hf;am. Ther;e boilers are 
inspected hy an engineering firm-:Messrs. Arthur Butler 
and Company-Lut it is admitted that the te~t applied is 
merely one of the conditions of the boiler-there is 110 test 
against any definite standard. It is moreover obvious, that 
it would be impossihle to ensure that inspections made by a 
private firm should follow the lines, or he Lased on the 
standard laid down ip Government rule" ; it is further obvious 
that an exemption nnder these conditions from the pro~ • 
vi~iom: of the Act would result in wider aml more obvious 
daims to ;xemption. We are satisfied that inr-;pedion by 
Government agency in this area woulcl not be attended by 
:tny difficulties. 

l:J. The law regarding the inspection of prime-movers varies con­

Inspection of prlme• 
movers, _, 

sideraLly in different provinces. 'l'he Bombay 
Acto£ 1917 excluded prime-movers absolutely 
from the operation of the Act; in the Acts in 

force in ~Ia,dras, the V tilted Provinces and the Central Provinces and 
Herar prime-mo\·er~o: may he included by notifieation; in Bengal, Burma 
and the Punjab alone do the provisions of the Acts extend of their own 
force to prime-movers. In the former three provinces no notifications have 
been issued; in the latter group the law, so far as it applies to prime· 
movers, is a dead letter, except in Burma, where a formal but incomplete 
examination is made. In ron~idering the necessity of inspecting 
prime-movers, it is impottant to realise the circumstances under which 
Jlrime-movcrs first intruded in the Acts. It has Lee11: shown in para­
graph -t that the original Act, Bengal Act VI of 1864, was based on 
Bengal .Att V of 1862, an Ac:t which provided for the inspection 
of boilers and machinery ou ~;tearuships. In a ~teamship the boilers 
and tLe engines are more intimately connetted, and an accident or 
IJreak-down at sea is obriously frallgLt with greater danger than in. 
tile ea~e of steam machinery on land. This distinction was not dearly 
recognised, and a('cordingly tile in~pee:tion c~f prime-movers became 
an intt:gral part of the law. The mi~take was not recogni~'eu until 
tLe year b'-.l), when Bombar .\.e:t III nf l~'-7 was under dis<.:ussion 
in Connvil. The rea~uns then • adranced were admid,}y li'lillmariseJ. 
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in a speech in the Bombay Legislative Council made by the Honour­
able Mr. Javerilal Umiashankar Yajnik on the 4th l\Iarch

1 
1891

1 
in 

the debate on Bombay Act II of 1891. "\Yhen the Act now in force 
(Act III of 1SS7) was considered by the legislature in 1SS6 this 
poi~t about the application of ~he Act to prime-movers. was car~fully 
weighed. On- the one hand It was held that there Is much iO'no­
rance in this country on the subject of machinery and how to ,~ork 
it. On the other hand, it was maintained that such accidents are rare, 
that they do not often result in loss of life, that examinations of engines 
are not generally effective in preventing them, and that there are 
~erious objections to an exarnina.tion, which requires large engines to be 
pulled to pieces and put together again, perhaps in a ver,v hurried 
manner1 in order to avert loss from stoppage of a factory 11

• We have­
little to add to these remarks ; the thickness of metal in a. cylinder . 
is such as to render an explosion highly improbable, while the absence- . 
of heated water under pressure considerably lessens th~ dangers resultant 
from such an explosion: If inspection is to be effe<:tih, it must neces­
sitate the stoppage of work in large mills and factories for several 
days-while spare boilers are essential in large installations, it is not 
reasonable to expect that spare prime-movers should be kept. It is .. 
clear that the danger from loose nuts or bolts can only be accentuated 
by periodic dismounting of the machinery, and that for the obviatioll 
of such accidents an annual examination would be of little value. We 
have been unable to trace any considerable number of accidents which 
could have been prevented· by insistence on inspection. If inspection 
of prime-movers were to be enforced, the increase required in the 
strength of the inspection staff a11d consequent expenditure would be 
out of all proportion to any possible advantages that might accrue. In 
these conclusions we are supported almost unanimously by the evidence­
that we have heard, and we have accordingly no hesitation in recom­
mendinO' that the present practice of neglecting the inspection of prime­
movers 

0

be confirmed by the exclusion of prime-moYers from the new 
Act. We are satisfied that the powers at present possessed by Factory 
Inspectors for fencing off and preventing the use of dangerous machin· 
ery are sufficient for the purposes of the law, vi.z., tl1e protection of 
life and property. 

16. The law which required the periodic in~peetion of prime-movers 
included not only the inspection of the boiler 
and the prime-mover, but also that of the 

steam-pipe connecting them ; even in areas where prime-movers are 
not now included in th.e Act (e.g., Bombay), rules still exist-without 
any legal justification it is true-for the inspection of steam-pipes. If the 
proposals made in the preceding paragraph are accepted, it is still 
necessary to decide1 whether any control over the construction and in­
spection of steam-pipes should be retained under the Act. It must be 
remembered that the main. steam-pipe, namely1 the range from the 
stop-valve of the boiler or boilers to the stop-valve of the prime-mover 

·or its equivalent, carries steam in a comparatively thin casing at a. 
pressure equal to that contained in the boiler. From figures that have 
been placed before us; it appears that the only fatal explosions, that 

Steam· pipes. 
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l1are occurred in recent rears, hare been explosions of such pipes, and it 
is obrious that their danO'ers are incompar11bly greater than those from 
the ~ers of prim:morers. We have accordingly taken a consider· 
able amount of evidence on this subject, and the weight of e,·idence, 
confirmeJ bv a Clmference with mechanical eug·ineers held in Calcutta. 
(1:irlr: Appen.dix. IV), • has been in farour of including the main f:team· 
pipe within the scope of the _\ct. Obriousl.r it would be impraeticnhle to 
appl}~ the .\.ct to the vast s.rstem of piping in a large modern mill or 
fadorr and we propose that the provisions of the new Aet should apply 
{l!l] r to the main ste:1m-pipe as described above. It if; accordingly 
nec~ssu-.r to lay down rules for the material, installation and inspec-tion 
of steam-pipes. In the technical regulations we hare sug-gested that 
!-:team-pipe:> should he 'constructed of wrought iron, mild or ca!'t 
steel onlr ; the exclusion of cast iron-a decision supported by practically 
all the technical eviden:'e thnt we have hcar,l-is due to the fact that 
though snffieiently strong i•1 itself, the material is unable to staml the 
shoeks and stresses resulting from water-hammer and dbratiou ; the 
strength of the pipes is often materiall.'r weakened O\Ying to the shiftin-g 
of the core at the time of casting, with the consequence that the thick· 
ne~s of met.tl raries considerably at different parts of the peripher_r of 
the pipe. It is not proposed that this new regulation should a.ffec:t 
€x:i~tin0' insh!Jbtions, unless thev are condemned on inspection. In 
order t~ avoid defects where new pipes are laid down, and to ensure 
efficient drainag·e for the prevention of water hammer, we ha-ve framed 
a. regnlation. requiring new insbllations to be approved hr the Chief 
Inspector. It is obrions that the inspection of the steam-pipe need not 
be so complete as that of a boiler-in fact the diameter of the pipe is au 
effectual prerenti\'e to internal inspection ; the comparative absence of 
water to any extent, however, in the piping renders the danger ef inter­
nal corrosion remote. We have entered in the Jraft Act pro,·i~ions 
for the inspection of steam-pipes, and hare framed regulations, based 
on the technical evidence recorded, for the testing of steam-pipes by 
hydmnlie pressure at the time of installation and at periods of five years; 
the test will be made i1i siftt after blank-flanging the ends of the pipes 
and the removal of such lagging as the Inspector may require ; such 
a procedure will result in the least possible interference with the owner, 
eompa,tible with the safety of employees. Inspectors will be given 
po1rers, snbjeet to the approval of the Chief Inspector, to condemn 
the piping and to order repbc:ement, and will be authorised to refuse to 
renew the boiler certificate, until such orders have been carried out. 
We do not, however, propose to require a special certificate for the 
steam-pipe as in the ca~e of a. boiler; it will suffice if the results of 
inspections are syst.ematicall~' recorded in the boiler certificate. 

17. It has b~en shown that the extension of the Act to the whole 
of every province removes one objection to the 

Tbe ortglu or the law ul · f 'fi d . 
requiring persou 111. comp sory retentwn o certt cate persons m 
eba.rge or boilers to pos· charcre of boilers· it will now be sho\"'n on th, sese oertUloa.tes. o ' ., "" 

other hand that the exclusion of prime-morers 
frvm .the. Ad remove~ the whole foundation on which tht!ir compulsory 
retL"ntlon 1:> b tst!l .\. penwl of p.nagr.tph -1- will recall the fact that 
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this provision of law was first inti·oduced in Bombar .Act V of 1S73 
that it was introduced owing to the bad management of steam machin: 
e~y gener_ally, ~n.d that itg introduc~ion met with very strong- opposi­
tion. Th1s pronswn of law was· retamed when Bombay Act III of 
1887 was passed, and the opposition centred on the problem of the 
person who should be compelled to have the eertificate-the supenisin(J' 
engineer or the actual boiler attendant. The provisions of the la,~­
and the reguhtions for examinatioJH; were based on the Board of rrrade 
Regulations for ~larine Boilers and Engines. The exhting practice 
in the five provinces, where certificates are re(1uired by la"·, is based 
entirely on the })l'ecedent of marine requirements. This basis rests, 
howeyer, on a false analogy. It is obvious that the conditions under 
which machinery. is used at sea and on land are essentianv different. 
While colhpscd furnaces in a land boiler may necessitate the dosing 
down of a factory and occ.:asion eonsidera.hle peeuniary loss to the owner, 
a similar accident at sea ..would plaee a large number of persons in a 
helpless position of danger. Terrible as ma~· Le the effects of ttn 

explosion of a boiler on land, they cannot be compared with the cat­
astrophe that such an explosion would eau~e at sea. 1'he differences in 

· steam machinery are equally marked. In a mill or factory it is 
possible in case of an accident to close down the maehinery without in­
convenience to the public, and to arrange for necesf;.'ll')' repairs; in 
mid-ocean the stoppage of machinery and the impossibility of effecting 
repairs except through the agency of the ship's engineers -may bring 
hundreds of lives into a position of grave peril. The dangers at sea and 
on land are obviously on different planes, and the necessity of employing 
at sea persons of }lroved knowledge and capacity, beyond what is required 
merely for running boilers and steam engines, is ohvions. When the· 
systeril ~·as auoptecl for land boilers and machinery in India, this dis­
tinction was not recognised. Fifty years ago, it is true, the fact that 
.knowledge of the working of r;team machinery in India was very limited 
might have justified the enforcement of special eonditions, had the 
distinction been recognised; this plea cannot however be adrauced at the 
present time. It must Le recognised that the just.incation of and 
necessity for employing certifitated engineers at sea are not so much the· 
dangers resulting directly from an accident to a Loiler or the eJJgine~, 
as the impo~sibilit,r of closing down the engines and execding repairs 
except at great peril at sea. In this respect the care of the engine, a 
more complicated mechanism than a boiler, is of Yital importance. It 
has already been shown that, except in Burma, the inspection of engines 
has been relegated to a very shadowy position under existing Acts--an 
implicit recognition of the falsity of the analogy between • conditions at 
sea and on land. 

18. It is now clear that the necessity of retaining certificated persons 
... It ·, x ludln in charge of boilers on land must depend on 
..,.esu o e c g b . . . · f h I h prlme•movers from the t e mtrmslC ments o t e ease. n paragrap 

Act. 15 we have stated in detail our reasons for 
excluding prime~movers from the operation of the new Ad. It' follows 
that it is impossible to frame provisions in the Act for the examination 

· of and· the grant of certificates to persons for anything except a know­
ledge /\f 1-lnil~>,.~:-w'hi"l. .., lnn~ are inclw1ecl in the Act. The examination 
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could accordinoly refer onlr to the competence of a person to take 
<·harge of a IJoi~1:-it cannot; unless the Act is to be extended as an Act 
for the promotion of knowledge of me~hanical engineeril~g, cover a 
kno~rled;:~,e of prime.-morers or steam ma~hm:r.r. In .all provmce~ where 
certificate~ are requ1red by law, the exammabon reqmres a considerable 
knowledo·e of ~team machinerr, and onh- in the ca~e of the lowest class 
of eng·in~-driYer-a man pet:mitted to' hold charge of the Yery smallest 
plant, is the examination confined to a. knowledge of the Loiler only. 
If the examination were to he con tined to !>uch knvwledge and the 
holding of a certificate were necessary for per~ons in charge of any 
boiler, it follows that the lowest clas~ of drh·er must neces~arily be pro­
moted to the charge of the larg·est boilers. Such a position obviously 
implies the existence of a fallacy and appears to reduce the existing 
po~ition ad al.sutdlllil. Of the witne1'RCs whom we have examined it 
wonlclnot he an exag·g·eration to. f;a( that 7~, pet' c·ent. initially faYotued 
the retention of cettii:cates, Lut that when the scope of the proposed 
new At't was explained to them, it was almo~t unirwally admitted, 
that in~i~tence on certiticates 'rould Le n~ele~s and impracticable. It 
is true that thif; aro·ument is not ahsolntelr conclusire. and it might 
still be urged that the importance of the certificate is such as to ~1eces­
!'itate the indn~ion of prime-moYers in the A<:t. It is howerer neces-
1'arr to determine :-

(a) wl1at qualif:cations are nece~~ary ftlr a boiler attenflant? 
(&) what gTade of attendant should possess such qnali~cations? 

19. 1'he ordinary type of boiler used on land does not consi~t of 
complicated mechanism, with the exception 

Requlr~~::;~:!t~ BoUer of certain tnlmlar boilers \rhich will be con-
. sidered later. Apart from upkeep and the 

quality of the water supply, the safe ·1-rorking of a boiler requires 
a knowledge of three important facts, the level of water, tl:le 
pre~~ure of steam and the fire which coll\'erts the "\Yater into 
steam .. 'J1he s~o.king of the ordinary type of boiler does not require 
theoretical trammg, and efficient stoking is the ot;,tcome not of learning­
bu~ of experience ; in any case inefficient stoking will not re~:ult in a 
senons aee1dent. To ensure the safetv of a boiler it is essential that the 
water shonld he maintained at a c~rtain lerel · this is indicated . in the 

t I . . ' wa er gauges. t 1s accordmgly nece~~ary that the ganges should Le 
carefully watched ; this requires care, not learning. Some knowledge 
of the feed pump is desirable, Lnt in the absence of such knowled(}'e it . l . t>' 
ts mere .Y necessary to know that, if the water falls below a eettain 
lerel, the fires must be drawn. The pressure of steam in the boiler is · 
shown. on the pre~sm:e gauge ; there are ordinarily two safety val res on 
the L01ler, both of whil·h are set by the Inspector to blow off antomati­
c·nlly, when the maximum pressure allowable is reached. It is ex:tremelv 
im probaLle that Loth the safety Yalres and the pressure gauge should 
be out of order at the same time, and it is onl r :1eC'essarv that tl1e boiler 
attendant should know that, if the boiler J:en~her.; t!Je maximum pre:'~llre, 

· th~ )'nfet,v ralres will automatically. !Jlow oft'. For the upkeep of a 
botler the principal eon~ideration is efl1cient aHJ ~utfleient cleaning ; this 
mu~t depend ou the quality of water used, by wLic~ the rate at which 
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scale is formed in the boiler is regulated ; accumulation of scale is a 
fr~quent cause of accide_nts to bo~ler~.. Such knowledge can only be 
gamed by actual expenence of mdlVldual plants, and it has been ad­
mitted before us that the certificated engineer in India has ordinarily 
not the requisite knowledge for ascertaining the probable rate of for• 
mation of scale by chemica.l examination of the water used. It has been 
admitted by all technical witnesses, whom we have examineu, that the 
repair of boilers is a profession in itself and should never constitute 
part of the duties of the boiler-attendant or engineer. It will thus be 
seen that the essential requirements of a person-in-charge of a boiler 
are sue~ as are gained by experience and not by technical training. In 
the evidence that we have heard the strongest supporters of the cert.i· 
ficate system have admitted that they place more reliance on experience 
than on the possession of a certificate. The above remarks cannot, it 
is true, be applied to complex types of water-tube boilers ; such boilers 
are, however,. used solely in large installations, the value of which is so 
great as to ensure the I'etention by the owners of a staff technically cap­
able of maintaining them in a thorough state of efficiency. · The neces­
sity of certificated engineers in such cases has not been seriously argued 
before us. 
Th 

1 
t tl 20. Accidents to boilers are ordinarily dne 

a~a~::~:Jne~rs ~~~ - to two causes :-
large boUers, 

(a) corrosion or fracture of the plates due to wear, tear and impure 
water, 

(b) collapse of furnaces due to insufficient water, or accumulation 
of scale or other matter. 

The first cause is sufficiently guarded against by the present system 
of inspection ; the second cause is one that can be guarded against only 
by the carefulness of the person in immediate attendance on the boiler. 
It is an anomaly that, in provinces where certificates are required by 
law, a certificate is required for the man in immediate charge of a small 
boiler, while in the case of large boilers the actual work on the boiler 
may, so far as the law is concerned, be done by the most ignorant 
coolies, devoid of all experience. In the case of large boilers where first 
~r second class engineers are required, the certificated man is in super­
visin<>' char<>'e. As a matter of actual practice he is in charge of the 
boile~s and-=> the machinery, and in actual fact, as the evidence has shown 
.conclusively, his attention to the boilers is confined to a few cursory 
visits to the boiler-house in the course of ea~h day. We have it on 
.evidence that he is seldom, if ever, present at the time when steam 
is beinD' raised-the time. when the occurrence o£ an accident is the most 
probable. The certificated engineer is merely a convenience to the owner­
a convenience due to the fact that at pre~ent there is no other source, 
from which mechanical engineers, capable of taking charge of machinery, 
c<~on be obtaineJ. We consider that under the present system of certificates 
there is no actual safeguard against the occurrence of explosions in large 
boilers. We have further shown that in the case of large as well as 
small boilers the essential requirements are such as can only be gained by 
practical experience-requirements for the existence of which no certificate 
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enn 111' proof. ':\o exnminatiun or certifie;ttl can g·uarcl against the 
:I'' lWll in charge fallin!:(' aslet'P during his period of duty. 

2]. The (;J,.;e again~t the r·ertiJ:cateJ engineer does not, 1o!ferer, stop 
hPre. It is doubtful whether the present system 

Deren~ ~~rt~~~,.~~:.IDlag of training ::111<1 t'xamination tends to produce 
the right ·type ilf man-it certainly possesses 

the d::unning di~a·h·antage of effectually preventing the illiterate 
or ~emi-liternte man from ever attaining to the charge of anything 
but the stn<Llle,t boiler. "' e h[we on the other hand been strongly 
impre~~eJ by the type nf en~:ine-driver produced by the Royal 
lndi::m :\farine and the Indian Rail!fays, a (rpe drawn from 
this very cln"s which the <:ertificate s.rstem effectually prevents 
from advancement in the charge of other boilers. The present 
tir~t or second-das~ eugineer is dra!fn from the educated classes; and in 
the majority nf <:a~Ps La~ mHlergnne a conrse of traiuing in a Technical 
Imtitute; we do nut wi~h to t:nlarge on the obvious defects of such 
tmining-thP almo~t t'omplete 1mbordination of practical to theoretical 
tmining. It is no"· possiLle fnr a Ftmlent of the Victoria Technical 
Institute at Bnmhty to obtain an engineer's certificate after a few 
months' practical experiente in ~hops, possibly without the benefit of any 
practical experience of a boiler. The effect of these certificates on 
mechanical engineL·ring tra.ining umy perhaps be outside the sphere of 
our enquir,r, Lnt it is im pc•ttaut to note that, although fhe inducement 
o1Tered by the certifieate may re~ult iu increasing the number of students, 
the fact that the certificate gives a certain means of livelihood has 
effectually uip}lt.'tl in the bud any aspirations to complete the course in 
mechanical engineering, and has thus placed a certain check on the 
outturn of mechaniml engineers· in the true ~ense of the term. 1r e do 
not ho,reYer pnt forward this argument as a conclusive proof against 
the necessity of certificates. Actual experience has proved these con• 
du>ions to Le well founded; even tLe strongest suppo1iers of the 
certificate system baye admitted tLat the product of the Technical 
ln,titute is merel,r an "arm chair'' engineer, that he is there to give 
orders and tv fulhl the requirements of the law, but that practical work 
i~ Leyo1,,1 hi, ~phere. Otht>r t•,·idence l1as been !'till more outspoken and 
ha~ slw xn tbt it is n.1t a rare oecurrence for the owner to retain an 
uncertii:f'at~(l and J,'gally unqunlified praetical man to attend to his 
lmill'r,, \\hilt! a certiLeated engineer exists in addition -on the e~tab· 
li,lmH'nt lllL·rdy fur the pmpo:.:e of satisfying the reqUirements of 
the law. 

2~. CL'rbin rat1ical defed,.; Lare already been pointed out in the 
present sy~tem of eertificates-such defects 

~r~~;~:fi~n~~jhe;!t:t;~ are gl'neral, bnt not exbaustire. In the Punjab, 
tach rge. fM example, the standl:rd of examination has 

J,el'll llmered nwing to the failure of a f-ufficient 
nu1nl'e1' d e:ltHlilbt,•, t,) pa~s the h·,.;t, In BombaY the neee:,~ib· of 
empl,,:, in~:: l'l'rti::lakd men t•J hul,J charge of ·;1gricultural L~ilers 
h:l~ bt'l'l\ rdawd in order t,) aYuid the imposition of an exce~sin: 
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tax on small industries. A further defect was pointed out by. the 
Indian Industrial Commission, that the possession of a certificate gives 
a fictitious nlue to its holder and m:tkes it more expensive 'to emplov 
him on small installations. \1-e are doubtful if there is much for~e 
in this contention : it applies, it is tme, to the instance of agricultural 
boilers in Bombay; it applies to instances where an uncertincat~d 
man is in actual charge and a certificated man is required in addition 
to fulfil the requirements of the law ; it would also apply in such 
areas as Assam, where the boiler attendant is ordinarily drawn from the 
ra?ks of the -ordinary cooli labour, and any increase in salary necessary 
might result in a general demand for a rise in the scale of wages. In 
all provinces where the system is in force, however, with the exception of 
the Punjab, the supply of certificated men is greater than the actual 
requiremenh, and this excess of supply effectively limits wages (except 
perhaps in the case of the requirements of the yery smallest installations) 
approximately to their real market value. It is, however, obvious 
from the amount of e1idence that we have "heard in its favour that 
the system must have ce1tain advantages. These advantages may be 
summarised as follows :- · 

1 

(t) A certi~cate is an assurance that a competent person is in charge 
of the boiler. 

(ii) A certificate is the only practical test by which the small owner 
can select a boiler attendant. 

(iii) The existence of a certificate tends to afford a strong hold over 
incom~etent men. · 

(i~·) Boiler engineers of the 1st and 2nd class are capable of super· 
visinO' other machinerr, and their retention is accordinglv 
adva~tageons to the ;wner, and finally · 

· (r) The certificate relieves the owna of responsibility in case of 
accidents. 

To the first apument we do not under the present svstem of certificates 
ascJ:ibe much importance; the force of the second we admit, and while 
realisinO' that the small Olllli!l' requires some assistance in the selection of 
a boiler

0

attendant, we do not think the argument sufficiently strong to 
justify the compulsor.r po~ses~ion of a certificate; in paragraph Z.) we 
sugO"est an alternative. The third argument is reasonable, but the 
po~1~r now exi .. ting has very rai·ely been used- in practice, and the 
advantaO'e to the public safety would not be commensurate with the 
deO'ree cl: interference to indnstriallibertv iuvol1ed in the system. The 
fo~rth and Efth aro·uments are, how eYer; the meat of the popularit,r of 
the sntem. .\.s r:O'ards the former we ha1e only to observe that it i~ 
impo.ssible, though perhaps it has been ju~ti~able in. t?e P.a~t, to tre~t a 
Boiler Inspection Act as a means of seenrmg tratning m mecliall!cal 
eno·ineerin·J' · we reserYe our fmther remarks for paragraph 2;). To th•• 

o :::>' 1 . I I b final argument, hov.ever, we take t 1e ~trongest exception. t w~ een 
(lpenl~· and honestly stated 1Jefore us on nwre than one occasion, th::tt the 
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·appointment of a certificated engineer shifts the responsibility in case of 
an accident from the owner Jirectlr to the enO'ineer aucl indirectly to 
Government .. It does not seem that such a claim bas any legal-justifica­
tion; if that were the c-ase, the system of certificates must be condemned 
root and branch. The engineer, whether certificated or not, is an 
empl0yee and subject to the order:'i of the owner. I_nstances are npt rare 
in which the owner has refused to carrr out the advice of a certificated 
en()'ineer re<rardinO' the cleanin()' or· rerJairincr of his boiler, and any 

~ 0 b 0 ~ 

decrease in the owner's sense of responsibjlity must be attended by 
unfortunate consequences for the development of inuustry. 

2:3. It is not easy to assess the re:-;pective merits of persons-in-charge 
of boilers in provinces where certificates are 

·Comparison or different • .1 1 · h h h 
types of boiler attendants, reqmreu :til( m t ose w ere t e owner 

is free to make his own selection. It 
is nnt safe to rel.v . on ~tatistics of accidents; for there is no assurance 
of completa or unifllrm record; but it appears that accidents have been 
no more frequent in Bengal anu .Jiadras than in other provinces. Explo­
sions are so mre in Inuia, that they furnish no ground for comparison. 
Tl1e last explosion of a boiler in Bengal occurred some 10 year:; ago, the . 
boiler being· under the supervision of a skilled European engineer I There 
has been no evidence to show that the qualifications of boiler engineers 
and attendants are lower in Bengal anJ. .Madras than in the rest of India. 
In Bengal it is tme an original advanta.ge may h:1Ve been derived from 
the exi.-tence of a large number of European eng-ineers for training 
purpos1ls. So great however has been the industrial development of 
other areas recently, that this advantage has now been discounted. In 
only one province hare we been able to obtain comparative evidence on 
the respective merits of the two systems. In the area of the Punjab 
notified under the Act, certificates are required; in the remainder of the 
province they are ,not. The evidence recorded shows clearly that the 
men in charge of boilers in the unnotifieJ. area are at least no less 
efficient than their brethren in the notified area-this evidence is supported 
by the fact that there is no demand for certificated men in the 
area excluded from the Act. This evidence' received very strong 
support from an officer of the Irrigation Department in the Punjab, 
who employs men or both categories. The absence of certificates 
in sm·h nnnotified are:1s and in provinces where certificates are 
not required appears to have resulted in the training up of a class of 
boiler atb~nd:mt of a more practical and suit1Lle nature-the type that is 
ex.duded Ly the certificate rules in other provinces.·· 

Diffi ltl i I f 
2+. It has been maintained that if the 

cu cs ar s ng rom 't f . i'(' t . b 1. h d .abolishing the certificate necesst y o possessmg a cer 1 1ca e Is a o 1s e , 
system. it will be-

(a) difficult to find persons competent to take charge of boilers; 
(b) impossible to provide for the present certificated men ; 
(c) difficult to know the qualifications of men appointed, and 
(d) customary for owners to employ the cheape~t type of labour 

procurable in areas where certificates are now required. 
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The first two points are elosely connected, but it seems obvious that 
for .several years to come the present supply of certificated men will be 
ava1lable for employment, if they are, as is maintained, really efficient at 
the 11ork. There is further no reason to believe that a good class of 
boiler attendant will not be gradually trained up in the rest of India, as 
has been the case in Bengal and -:\Iadras, andf as Sir Alfred Chatte1ion 
informs us, in :\lysore. In fact 11e have had e1idence to show that 

. such a class already exists in most parts of India; and e1en in 
Burma, where the existence of such a da~s· might ba-re been doubtful, 
evidence 'lnlS given by two ~mall mill o'irners that they bad in their 
employment pmous full~· competent to take charge of boilm, but 
unable to do so on account of ab8ence of certific·atef'. l.t has fmther· 
been Il1:'lintained that if ce1tificates are dispensed with, it will be 
neces~alJ to provide, temporarily at least, for such students as are at 
present under training. 'Ye are unable to see the force of this 
arg-ument; the training referred to is one for mechanical engineering 
generally; this offers ample scope for the successful student and includes 
the care of boilers, from which our suggestions do not debar any compe­
tent engineer. The third point is one in which we ha1e much sympathy 

·for the small owner; we do not think that it is unreaFonable of him to 
expect a modicum of asf;istance in selecting men for working boilers, onr 
which Government must insist on a somewhat severe degree of control; 
our views are stated at greater length in paragraph 25. The fourth 
argument is one that we cannot endorse; it was· argued before us in 
man}· places, especially in· Bombay, that if certificates were abolished, 
the s))lall owner would emplor the cheapest form of labour available, 
1·egardless of its qualifications and of the great expenditure of money 
that would be involved by the rapid deterioration of the plant; it was 
consistently maintained, in spite of a somewhat drastic cross-examination,. 
that the small owner would risk the loss of a Rs. 5,000 plant in order to 
·effect a monthly saving of R1!. 20, in his wages bill; it was further 
-maintained that even the experience of actual loss due to inefficient 
labour would not result in the employment of a superior type of labour~ 
This certainly bas not been the experience in areas 11here certificates are 
not required ·by law, and we are not prepared to accept the suggestion 
that there is so essential a difference in character between the !'mall 
owner in Bombay and in other· pa1is of India. Bombay in fact has 
furnished us with an important example, which disprores its own 
contention. It has alreadr been mentioned that the owners of Bmall 
agricultural boilers in Bombay are exempted from the necessity of 
employing certificated attendants; if the Bombay contention were true, 
it would not be unreasonable to assume that these boilers would be 
placed in charge of the cheape~t labour anilable. This has, howe1er, 
not been the case; an inspection of these boilers, undertaken two years 
after the issue of the orders di~pensing with the compulsory employment 
of certifieated attendants, di~dosed the fact that in almo~t erery instance 
a cettificated attendant had heen retained. In Burma we Lave had 
positive evidence placed before us to the effect that in any circumst~nces 
the boiler owner 'would consider first not the cheapness but tLe effictency 
of his labour. There are, we think, no grounds fen· prt>~nming· that 
abolition of cet~ificates would lead to the employmt>nt of an inferior type 
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of labour, or that the results in Bombay would be in any way worse than 
they han been in Bengal and :Madras. • 

25. We have not dealt with other aspects of the problem-the 
immobility,of labour arising from the fact that 

Compulsory o~rtlflcates a certificate !!:ranted in one province mav be to be r..bollsb.ed. '"' J 

inoperatire in another ; the difficulty is one that 
could easily be guarded against by unification. The diffi~ulties of the. 
owner in remote areas due to the death, disappearance or Illness of the 
cettifieated attendant,~. calamities of no uncommon character, which would 
nec·essibte the dosing do\m of the plant, are too obvious to require a 
detailed description. We admit that a ce1tificate may be of considerable 
value to the owner if granted as the result of a really practical training; 
we do not admit that a certificate for a lioiler attendant i~ of such 
importance, with a view to the prevention of accidents, as to make it 
compulsory to limit the owner to the employment of certificated inen, 
wlmte,·er may be the value of the ce1tifieate granted. There is a vast 
difference in the distinction between compulsory employment in the 
interests of the public safety and optional employment in the interests 
of the owner; the latter aspect is one which does not come within the 
scope of the A<'t. There is no doubt that the certificate system has 
heen of immense value in the past, when the use of steam machinery 
wafl in an embryo stage; it has trained up a class of engil'leers, many of 
undoubted efficiency, for whom training would otherwise, in the 
existing ~tate of training for mechanical engineering, have been impos~ 
8iLle. 'l'he system of training and, examination is however, defective, 
and, moreover, out of place in a Boiler Inspection Act. "" e do think, 

· however, that the owner should be afforded an opportunity, if he Sl) 

desires, of securing men whose qualifications can be known by a diploma 
or celi.ificate. There is undoubtedly au increasing demand for qualified 
mechanical engineers. The new Act is not, however, intended to be an 
educative ·medium and we would put forward a very strong plea for the 
urgency of improving the present system of training of mechanical 
engineers, and of instituting a system that will result in a· satisfactory 
snpply, and one that will grant diplomas or certificates to engineering 
students at different stages in their studies. 

2G. ·we accordingly recommend that the provisions of law requiring 
the emplonnent Ly owners of boilers of certi-

Sa.feguards in the new fi d · d · ld 
Act. cate atten ants shou be repealed, and have 

accordingly excluded from the draft ne1r Act 
a.ll r:ferences to such cer~ificates. We consid~r. that e~cient inspec­
hon, 111 the cuntrol of whwh we suggest consHlcrable Improvements, 
shoulll normally be sufficient to guard against accidents. "r e have, 
ho1rerer, drafted two special provisiom, one in the law, the other in the 
rulc·f;, which ~hould result in efficient management of boiler:;. In the 
law [~ectiot~ 1~ (u)] w~ Lave entered a provil'ion, already existing in a 
f:omewhat smu.Jar for\)1m the current Bengal Act, empowering the Chief 
Iu~pedor to wtthdraw or refuse to renew anv certificate for a boiler the 
rondition of which is sueh as to ::;how that ·it is not in charge of a' com­
petent pcr~on.. In the rules we have drafted provisions requiring Chief 
ln,;pel'tors to ~~~ne for the u~e of boiler owners and attendants a sePie~ 
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of' simple spetial in~tructions regarding the u:;e and ~are of boilers· these 
will be hung up in the boiler house and will remo>e anv ex:;u~e of 
ignorance of what is required for the proper working, care, ·and upkeep 
()f the boiler. 

III.-Proposals for New Legislation. 

27. In paragmpL 10 the lines on which the draft Act has been 
framed have been indicated; four definite re--

Jmportan~ feaitlres or commendations have alread.'· been made,· fir5tly, proposed new systam. 
that prime--movers should 1Je exc-luded from the 

.Act~ ~econdly, that thtl prO\·i~ion of law requiring the pmon in charge of 
a boiler to po~~m a c:ertificate shoulJ. be aboli~hed; thirdh-, that ~team· 
pipes should be lia1le to in~pe<:tion, and finall;· that the .-\.ct.!'hould extend 
orer the 'Whole of every provinee in India. We have attempted to base 
the new dr-aft .-\.et ~·) far as pos~ible on the provi,ions of exi~·ting Acts, as 
adapted to the requirements of the new !;ystem that we propo~e. It is 
now nece5sary to describe in some detail the main features of tLe pro­
posed !',lstem, and explain the change" propo~ed from systems at 
present in forc:e. The description may be divided under the following 
head..;;:-

A.-Definiti@ of a b.)ilt!r and liabilih· of boilers of different 
clas~es to inspection. · 

B.-System of control and shbs of in~p~ding st:l.tf. 
C.-System of regi:-tration of boilers. 
D.-Legal prorisions for the inspection of boiler~. 
E.-Accidents. 
f.-Appeals. 

G.-Omissions from existing Acts. 

A.-lJejinition of a boifer and lia!iilitg of loiters of rhferent clams 
to in8pection. 

2S. It has already been noted that, excepting tLe Boiler Ex]Jlosions 

D_.,_,., f n .Ads, no English Act attempts to. define a boiler; 
............. on o a bo er. . I c1i h t . b m n a on t e evn nny ever:· i'ronnce as 

defined a boiler in its Aet, each one in a di.fferent wa:·· The re~ultant 
differences are greater than might be expected, and it i~ clearly necmary 
to lay down !'orne didnite principles to regulate the definition of a boiler. 
An examination of the hi~tory of the legi~lation regarding the in~pection 
of steam boilers shows that it originated in the necb~ity of exercising 
control over the use of ves~els dc:signed for the generatiun of steam under 
pressure; the steam thus O'enerateJ. is ordinarily used as the propelling 
force for a prime--morer; o~ca5ionally, howerer, it may be n~ed for other 
purposes, e.g., for steamin()' wood or for tilling a steam container. The 
original Acts were desioned to cover boilers used for indu~trial or quasi­
industrial purposes, e.g.; -rehicular and locomotive boilers. · The definitions 
()f boilers haw, however, ordinarily. been so loosely worded that in appli­
catim they have included many types of ressels whieh they were not 
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intcndeJ t,) corer. In Burma, however, the definition has been expressly 
am~nJecl in orJer to inr:ludc ~t~lm conbiner~, and so wide is its operation 
that a large part of ti1e time of the inspecting staff is absorbed in inspect­
ing ve~~els, from which no serious danger can reBonably be apprehended; 
in Ltd so wide is its operation that a bl!)c:kage in the spout of an ordinary 
steam kcttlr. would render that ut~nsillialJle to inspe<.:tion under the Act. 
Under e\·ery es:i~tng definition, excepting one, the smallest toy boiler 
wuuld be liable to the pro,·i:-;iOils of the Act, and in four provinces the 
<:llild-o1rner ~hould, under the e>.i:ting law, possess an engine-driver's 
cettiGeate. The evidence has ~trongly snppmied the view that a defini­
tion should be framed tJ cover the intention of the original Boiler Acts 
in India and that any wider extension of the scope of the Ads is unneces· 
sary and might tend to be oLstructive to indu~trial freedom. Such a 
de~inition would exclude vulcn.nisers, the internal inspection of which is in 
a.n,v case impossible, a.utodan~s, digesters, and other forms of steam 
conbiners. Onl ~in the ca~e of one da:;s of boiler have douhts been 
rai,d regarJing the a.dri,;al)ilih' of exclusion under the proposed form of 
de~nition, riz., l>oilers u;;ed for heating water for d,)me~tic purposes. 
Suf'h boilers are not orJinarilr u~d for making steam purposely, and the 
pressure at which they work is nrdinarily not higher than atrri:)spheric 
pre.-~nre. In such mse,; no d<1nger exists, bnt an inshnce was brought 
to our nntiee of such a boiler in whic:h a GO font head of water resulted in 
a pressure of about :30 lbs. to the ~quare inch-a pressure at which an 
explosion would eause consi•leralJle (hmage. Such an instance, however, 
is exceptional, and is, in our opinion, insufficient to justify the inclusion 
of domestic boiler:-:, the inspection of which would entail a vast increase in 
the in;;pcctinn staff, within the scope of the _\ct. The ·definition con~ 
t1inecl in the Bombay Act of 1917, at the p~tssing of which the points 
mil>~d in thi~ paragraph were fullr considered, has accordingly been 
adupt~tl in the new dr.1ft Act with a brief adtlition to secure the exclu­
sion of by boilers and other boilers of very ~mall c1pacity from the 
provi~ions of the Ac-t. It should be noted that this definition renders 
unnece;;sar,r-a hct not re.1li~ed in Bombay-the chu;.;e in exi~ting Acts, 
excluding h)ilers med exdusively for dome~tic purposes at atmospheric 
pressure. 

zg, In pua~raph 12 we have recommended that alilJoilers~ falling 
under this definition, sh,mlJ be liable to the 

Exclu•lon or sp~cllic ' · f th ' t h 't t d b t classes of bollers, pt·onsions o e -'1C , w ererer ~~ ua e , u 
haYe entered a provision in the Act (section 4) 

permitting the exdu,;ion llf specilic areas fur ex:ceptiunal reasons. It is 
now ne.:t~~-'11',1' b qn:tlif.\· this general incln~ion by referring to cettain 
cb.;:;es of lnilers, the maj,H'ih· of which have been excluded bv the 
provi~ions of exi~ting Act's. · . • 

(i) Bol!l!rs userlupon, or appertai11iug to, a rall(l'ay.-'rhis exclusion 
Drace section 31 ) follvws the provisions of fiye existing Aets, !lnd 

• .a ' differs .from the Bengal and Punjab Acts only 
b:y exc:ln·lm:; stattona~·~·, as well as locomotive, bjilers. In tllese pro­
Vi!ll'e~, h_owen~r, ~tatwnar.r boilers are in~pected by railway offi<:iah, who 
ar~ app')}J_ltt:d Inspectors under the .Acts-an empt~· formality which we 
conJemn m p.1ragraph 30. .A very small minority of the witnesses ha~ 
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attempted to condemn the exclusion of railway boilers from the pro­
''isions of the Act, on the ground that it places railway companies in 
a privileged position. With this contention we cannot aO'ree. · The 
number of boile~·s used on a railway is so great and the organ~at!on of a 
railway is such as to necessitate the retention of a special boiler inspec· 
tion staff, and we are fully satisfied that the inspection work is thorouO'h 
and efficient; it is fmiher apparent that, were the Boiler Inspecti~n 
Department to be 1·esponsible for the inspection of locomotive boilers, a 
degree of co-operation would be required to which it would be impossible 
to attain in practice. Considering the qualifications and org·anisation 
of.the railway boiler inspection staff, we have no hesitation in making 
them fully responsible for the inspection of all boilers used upon, or 
appertaining to, a railway. · 

(ii) Boilers in steam vessels and steamships.-In recommending the 

Draft Section S(b), 
exclusion of such boilers we are merely follow­
ing the existing practice, and- have taken the 

opportunity to define the nature of such boilers with greater accuracy. 
It has, however, been brought to our notice that, in the case of certain 
non-passenger carrying vessels, boilers are not liable to any form of 
inspection. This is clearlv a aefect in the Inland Steam Vessels Act, 
and· any remedy required should be obtained by an amendment of that 
Act. Subject to this qualification it is clear that the provisions necessi· 
tating a marine survey are sufficient to ·dispense with any further in· 
spection by the Boiler Inspection Depa1iment. 

(iii) Boilers 11rtrler the control of the Royal 1Yav1J ·(includiH!J the 

D ft S tl 3 
Royal Indian jJfarine).-This proposed exclu· 

r;\ eo 011 (o), · · At t h b '1 t . swn Is new. presen sue 01 ers are no 
'liable to inspection under the general exclusion of Government boilers. 
All boilers on vessels belonging to the Royal Indian l\1arine are, Low­
ever, liable to a marine survey, for the purpose of which an expe1i in-· 
spection staff is retained. In view of this fact we propose that the Royal 
Indian Marine should be made responsible for the inspettion of all 
boilers, both land an~ marine, under its control. 

The majority of the existing Acts contai~ a specific provision for the 
exclusion either of such classes of boilers generally, or of such vehicular 
boilers as the Local Government ma,y specify. 'rhis provision appears 
to be unnecessary now that a definition of a boiler has been framed 
which can be of general application. ·The reference to vehicular boilers 
was necessitated bv the existence of boilers of the flash type, such as are 
used on the White "steam Car; these boilers will be excluded by the 
proYision in the definition excluding boilers of less than 5 gallons cap~­
city. No provision for such exclusions has accordingly been made m 
the draft Act. 

30. It has been ruled that none of the existing Aets are applicable 
to boiler[;, the property of the Crown. As a 

Boilers, the rroperty of matter of fact in certain provinces, e.g., the 
tne CrowD, . · G t PunJab and the Central Provmces, xovernmen 

boilers are considered liable to inspection under the Act, and officers of the 
departments concerned are vested with powers as In~p.evtors under the· 
Acts. Such officers do not ordinarily ro~se~s the reqUisite knowledge or 
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uperience, and the actual inspection is n;_de b:· subordinates, pv:,.:,.e:.;:o!eU 
usualh· of fewer of the necessarT qualifications. Such a system 
is liab'le to graYe abu.se and is little more than a means of a>oiding the 
provisions ;f the Ac:t. It i;; true that, under very exceptional con· 
ditions we haYe recommended such a pradice in Baluchistan; as a 
general method uf procedure, howerer, we are of opini?n that t1e. practice 
,.!Jould he aboli~hed. In prorinces where the Act IS not considered to 
a ppl r to boiler~, the property of the Crown, it is ordinarily the praciice 
that· the Boiler In~pection Department is reqne~ied to in~peet the b.) it· 
ers; in other cases no inspection is made; while in others a l'pecial 
inspedion staff is retained fvr the purpo~e. Such a mixture of :;;~-~tems 
(:an not be satisfactorr. An instance was reporied to us in which ,.;ome 
GoYernment boilers ~ere made orer to an engineering firm at ~1rachi 
for certain war work; the firm request~d that the boilers might lJe 
impeded befrJre u~e, but was informed that, being Goternment lJoilers, 
no inspection "Was nece~~ry. A private in~pection by the firm proved 
that some of the boilers were unfit for u;;e. There is no ground for the 
Rnpposition that a Gorernment lJoiler is likely to be subject to more 
careful or efficient use than one belonging to a private individnal, and 
no reasonable ca~e can be advanced for excluding them from the proti­
!'ions of the Act. following the analogy of'the Indian Factorieii Ad, 
we Lave accordingly framed a section (Section 31), making tLe ~let 
applica1le tv boiler~ the propert_r of the Crown, and in the succeeding 
section have proposed that the Loc·al Government Rhould exercise the 
power to suspend the operation uf the Act in case of public emergency. 
We further recommend that all Gorernment boilers should be liable 

· to impection in the ordinary course by the Boiler Inspection Staff, 
and that only in very exceptional circumstance::;, where a department 
owns a large number of boilers in a compact area, should a :-pecial staff 
be retained by the Department concerned. 

31. In framing the Act we have proceeded on the assumption that 
any boiler working a1ove atmo~pheric pre:o;· 

~~~f:sif!s!:~}n~l:i~er~~ sure is a dangerous implement regardless of 
the place where, or the circumstance under 

which, it is used. Excepting the classes to which specific referenc-e has 
'already bee!l made, little re~pomible evidence has been produced in 
favour of the exclusion of other classes of boilers. Ou the C'(•ntrary 
the eridence has proved COlH:lu~i,·ely the value attached to in~pection 
-even in the case of boilers which are under expe1i control. From the 
owner's pvint of view. it is ~iated that in~pection keeps the engineer up 
to the n~.ark and giYes the owner a more complete assurance of the 
work of the engineer; from the engineer's point of view it a~~i:-:h in 
compelling the owner to undertake repairs which otherwise he mi<Yht 
decline to do. In the Punjab and Bombar, however, it was su(J'()'e~'t~d 
that. b?ilers used for agricultural purpo~es might 1e excluded fr~1~ the 
operation c•f the Act on the grounds of difficulties of inspection and 
the expen~e to the owner. Practic-e has, however, proved that difficultie,; 
of in~pection are exag~erat~d, and that with the abolition of cettificatM 
engineers the CM:t of inspection is trivial in comparison with the value 
of the boiler. With the abolition of certificated engineer", moreover the 
a;:qlmption is that impection becomes all the more necessary. It ~lu;;;t 

29 



· also be. home in mind th~~ in agricultural areas. boilers are less likely 
to rece1ve adequate supervision, and must detenorate more rapidly 
from the use of dirty, or otherwise injul'iou~, water. We are confirmed 

·in this conclusion by the British Bo:ml of rrrade statistics, which prove 
that explosions are of most common occurrence amono·st boilers used 
for agricultural purposes. In the Punjab it was f~rther f>UO'O'e~ted 
·that small boilers of less than G or 10 nominal hor~e-power sh~~ld be 
excluded from the operation of thll Act. rro clinch the argument a 

·witness cited the ditliculties of in~pection of the boiler of a peripatetic 
merry-go-round. It would appea1·, however, that in the in~tance 
quoted the position of the boiler is such that an explosion would cause 
the maximum amount of injury to the greate~t number of per~ons. 
The argument for exelnr-ion, however, is generally unsound. The 
explosion of a boiler working at an:-thing above atmospheric 
pressure may result in extensive damage and loss of life, and 
it is an· indisputable fact that the small boiler generally is under 
less efficient control and management than boilers of lar<Ye size. 
The abolition of any safeguard that m:1y hare been proridel'by the 
certificated driver renders the neeessity of inspection still more 
imperative. It is tme that in the Punjab the definition of a boiler 
excludes those of le~s than ~>0 gallons' c~tprwity. This exclusion 
is, however, unsound in principle and exeludes boilers such as those on 
fire-engines-boilers ~ver which inspection and control is important. 

B.-Syste11l of control~~ ant! stal!t' ~l tllljJI!eting staff'. 

32. lrnder the Aets now exif'ting two wain r:y~tems for the appoint­
nwnt and control of the inspecting ~taff exist. 

Present system or co1.1• In the -<me contml is in the hand' of Govern-trol by Government, ' · :s 
ment which appoints the In~pectorf:, who 

accordingly constitute a Government sen·ice. The Inspectors are subor· 
dinate, either under the Acts., or more ordinarily by rules framed under 
the Acts, to a Chief or Senior Inspector whose authority is but loosely 
defmed. General administrative control is vested either in the Director of 
Industries, in the Public '' orks Department, represented by the Sanita1y 
En()'ineer as in ~Iadras, or, as in .Bombav, in the Coll~ctors of Districts. 
In paragraph 3! we put forward definite pt·oposals fnr a revised sy~tem of 
control, and it is only necessary to note briefly the di~ad vantages of the con­
geries of sub-systems under the main system of Government control. In the­
first place, the Chief or Senior In~pector, except in Bombay and the United 
Provinces, is vested with such shadowy powers that his position is little 
superior to that of an Inspector ; if the uniformity at which we aim is to 
be anything more than nominal it can only be attained and retained by 
a system of Chief Inspectors, exercising actual and effective control orer 
the subordinate staff. Control, by Collectors is open to even gr~ver 
condemnation; not only does it connote a complete absence of techmcal 
supel'vision over work of a highly technical nature, but it a?centuates 
the diver()'ences that must result from multitudinous control ; m fact to 
Sllch an e~tent have we been impressed by the evidence on thi~ subject 
that, excepting the power to call f9r a boiler certificate under section 15 
of the draft Act, we propose to divest the Dif'tri<:t Officer of all authority 
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under the Ad. 'l'he results of control br the PuLlie "' orks De-partment. 
hare lll't impre~sd us favoura.lJly. In ~Iadra~, ft,r ~xample, where the 
work is f'niiieient to ju~tify the employment of a Clnef Inspect~r and ~,·e 
In~pector~, we find that for :-:orne time the strength of the mspect10n 
stalf bas- un;tvoiualJlv it is tru~been reduced to two. Despite this 
fac·t, a laq.;·e proport!1;n of the Chief Inspector's time is ah~orlJed in 
a:;~i~ting the Sanitarr Engineer in work l'ntirel r unconnec~ted with 
boiler j,;~pection, whil~ the lnspedors are required t'o in~ped water-works 
plant throug·hout the prorinct>. This must Hete~f:aril,r he to the detri­
ment of Loiler impeetion work. 

:):1. lT nuer the othe1· main sr~tem of eontrol, the appointment and 
control of the inspection ~htff is in the hands 

Present system of control of ·t Boiler Commi.:;·ion eomposed of ofilcials 
by Boller CommhsionE. ' · ,!" ' • 

and non-officials; this l'rstem was inithted 
under the ,~riginall3eng·al and BomlJay Act~ of iSG~ and 1869. The 
exi~ti11g BomlJay .\et has jetti~one<l the ~y!'tem, and the Government 
of Beng;tl has :At pre~ent under its considemtinn proposals for abolishing 
the (\•mmi,;sion, the eonstitution of which under the Aet. of 1879 is of 
douLtfullegal validity. Only one other province, namely Burma, has 
adopted tbe sy;;tem which still remains in force in nan1e in that province,, 
TLe origin of this ~.v~tem 'ras due to the. desire to conciliate public 
opinion at the inception of an .\.et, which must by its nature be generally. 
unpopular. V ndet this syt>tem, it should. Le noted, the inspecting staff 
does nut L'otbtitute a Government ::;erviee. In Burma there does not 
appear to lJe any pa1tieular opinioH in favour of the Commission; in 
fact, as an executive c:ontrolling body, it has in practiee cea~ed to exist; 
the actual control is exereil"ed by the Secretary to the ConuniRsion, an 
o01eer of the Ro~·al Indian )farine, who now holds a position more 
anal1)g,m::; to that which \\'e sugge't should be hdd Ly the Chief Iu­
~peetor than i); held by any officer of the depmtment except in Bombay. 
In B~ng"al much of the eridence in farour of the Commission appears 
to be tlue tn rl'~entment at the strictures n~ade by the Public Sen-ices 
Commis~ion. "The pre~ent s;rstem JJ' ran the 'report, "by which in 
eertai n plaees repre~entatives of the interests to be insrccted ha\'e a voice 
in the management of the inspeetion department is nnsounu, and should 
Lt> abolished''. Theoretieally the correctness of these remarks must be 
admitted; in prartiee we need only note that there is not the slio,htest 
doubt r.:garJing the fairness and impartiality with which the Co~mis­
!'ilmer~ have exercised their control-a result due largely, no doubt, to 
the value pb·ed by the owner on inspeetion. At the AAme time it must 
be :.11lmitted tk.t, while the attitude of the owner-commissioner may Le 
f..l.'rupultnbl_r fair, the fact that the owner is <t commissioner and in control 
of the inspecting !'taff may seriously affect the impartiality of the work 
of the In,pedor. .Apart from that, however, it eannot lJe O'ainsaid that 
the theoretieal oLjection must prevail. We ha'\·e, m~·eo>er, been 
impre~~ed t,y three strong practical objections to the continuance of such 
B,1iler Commissions. In the first place, it is impost'ible for such 
Cnmmis~ions, C(11l~tituted as the> are, to sit eontinuou~h-. This im·olves 
dday; if the .\.et is to Le admin'istered with true regtl\l' to the require­
IJ..:l'llt~ t•f indu,tr_r it is es<;ential that decisions and t·on:,:equent action 
111n't l,e prom pt. Sec\mdly, we Lave l een strongly impres:-ed in Bengal 
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wit~ the poor quality of the work done by Inspectors; this cannot be 
·.asc;1bed to any other .cause than lack. of real and expert superd~ion. 
Thudly, we feel convmced that the ex1stence of a controllinO' Commis­
sio~ must so seriously jmpair the a~1t.hority and responsibility of the 
Ch1ef Inspector as to render the pos1tlon of such an official at lea~t an 
unenviable one; and so convinced are we of the neeessity of raisino· the 
status of the Chief Inspector, that we think that this objection °alone 
should prevail. It is unnecessary to critici~e the st::ttus of the Presidents 
of the existing Commissions; it can hardly be argueu that stronO' valid 
objections can exist to the appointment of. a non-technical officiat' as the 
administrative· 'beau of a Commission, the whole of which consi~t~ of 
experts. Whether an Indian Civilian stationed at RanO'OOn or a 
Commissioner of Police, whose authority · is limited tooth; town 
()f Calcutta, is a suitable administrator for an Act, which, as we have 
suggested, should extend over the whole of each province, is a different 
question; tbeir continuance is an anachronism, datinO' from the time 
when the Acts did not extend beyond the towns. t> The President of 
the Bengal Boiler Commission advanced lJefore us a spirited defence 
of the present system; with the greater part of his arO'ument we are 
in complete agreement. His argument, however, was '\ased on the 
value of the Boiler _Commission as an adri~ory and conciliato.ry body, 
and he referred to cases in which the advice of non-officials, experts 
and leading· men of industry, has been of inestimable. value-to cases · 
in which there may be disputes over the interpretation of the regula­
tions or friction between the industrial community and the inspection 
staff. We trust ~hat disputeR O\;er the interpretation of regulations 
will be avoided by the enforcement of the uniform regulations which 
we submit with this report; there is no doubt that such disputes in 
the past have been due to the differences existing between the regu­
lations in force in different provinces, and to the fact that the regula­
tions in all provinces are obsolete and do not apply to all existing types 
of boilers. These causes of dispute we trust ·we have eradieated. 
With regard 'to friction between inspectors and 'insr.ected, or other 
points which it mig·ht be invidious for an official to deal with unsupported, 
we SUO'O'est that the Advisory Board of the Director of Industries, or 
a porli'on of that Board, would be the correct body to consult. 'rhe 
value of,.the work of an Advisory Board in this respect cannot be over­
estimated, and for that reason we would lay especial stress in the 
importance of placing the Boiler Inspection Department under the 
control of the Director of Industries. 

3-t. In section 5 of the draft Act we ha.ve bid down statutory pro­
visions for the appointment and control of the 

Proposed system of inspecting: staff h)' the Local Government,· in control, ~ 
, sub-section :3 the subordination of the inspect· 

i~O' staff is subject to the orders of the Local Government. This 
pr~vision is due to the fac~ ~hat ~ncler the existing scheme of c~ns~j­
tutional reform ·the admtmstratwn of the Act devolves upon Pronnc1al 
Governments. The scheme that we propose is a bocly of Inspectors 
appointed by Government under the supervision of a Chief Inspector; 
these appointmentS are laid down definitely in the Act. We further 
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propose that the Chi~f Inspector should work nmler the administratiYe 
control of tbe Direc:tor of Indmtries. The duties of Impe<:tors are 
pre~t:ril.ed in the Att and in the draft rt>gulations and niles fr:amed 
under l'e<-tions 27 and 2S of the .\ct. So far as their duties are con­
cerned no changes of im porta nee are proposed, l1ut the Inspectors are 
placed more full.'· under the control of the Chief In~pedor, and all 
powers of makirw alterations in exif'tinO' and renewal boiler certificater; 
are withdrawn, and plated in the hands :~of the Chief In!'pettor; the­
reasons for this are ~o oL,·ions as not to require recital. The alterations 
in the ~tatns of the Chief lnf:pettnr are of f:nch importanee that we 
deal with them in a :-t>parate paragraph ,3;,, The propo~al to pla('e the 
Direetnr of Induf:tries in admini~tratire eontrol has Leen generall,,­
a('eepted, exeept in :\Ta<l!as; we need mere],,- note that the Department 
of I ndu~tries is the one mo~t closely enneerned with mec·hanical eng-ineer· 
ing, in which lJoiler inf:peetion' play!< a mo~t importaut part, that 
boiler in~peetion is mo~t intimatel." conneeted with industrial vrogress, 
and that the Direc-tors of Indmtries' Adri~on· Boards, as has been 
remarked in the preeedin~ paragraph, are the n{o,t suitalJle bodies for 
the performanee of those important adri~m·y dutie~, formerl.r performed 
b\· Boiler Commis~ions. and of l'U('h ralue for the ~month and har­
monious workinG' of the .\.d. TJ1e ar<Ynment was adranc-ed in ::\iadras 
that the admini~tratic~n of tl,e Ad in the past lJy the PnUic W'tn-ks 
Deparbne11t throug-h tile ~anitar.'' Engineer !1as Leeu ~neees~ful. that 
the Din·dor of Indu~trie~ i!' not a meelmnieal engineer, and that Le is 
in tbrge t1f han~ferred !'UL,jec·t~ 01Jl~-, "lH•re~s tLe adminif-trati0n of 
tl1e Boiler .\.tt i~ a rt>~erred HtltjN·t. Tl1eFe ar~uments are, howerer, 
ll 1•t <'nndn,ire; tl1at pmti0n (,f the Pul.lic· Works Department which 
('0lltrols the Boiler Att has Leen tran~ferred nndt:r the eontrol of a 
~T ini~ter; the Diredor of I ndu~trie~. if n(lt Lilil1~elf in the ft1ture a 
mee!Jani('al enginet>r, will be a,~j,ted by nJetLani<·al engint'ering adri~ei!' 
and, tl1ongh we tonem in the nece,~itr of te,·Lnilal c·c•utrol in )iadra~ 
over tbe C\ief In~pec-to.· a.s he exi't" at preseut, tLe improreme11t tlmt 
we prnpof'e in the ~tatus of Cl1ief Inspectorf: l'Lonld di~pense with th~ 
nece~~it.1· of an~ihing extept admini~trative c·olltrol. Further, tile­
c-ontrol of the Sauitar~- Engineer over tl1e important Boiler Impeetion 
Departrn.ent mn~t con~ideralJJ.r interfere "ith his own impo1t.ant duties, 
and has 111 the pa!·t, as we hare ~hown, re>:nlted in lJmdeninQ' the Chief 
In,pettor and In~pN·tor::; of 'Boilers with duties whollr~nnconnected 
with IJoiler inFpec-tion. Finalk, we ('annot conc-m witli the ::\fach-a;;. 
point of Yiew that the admini~tr~tion of the Att L,· the PulJlie Works 
Dt•partmeu~ has l.een entirely Flt(·te~sful; the ::\!~dras Boiler lnFpec-tion 
Rul~s _are ~n part t•LH•lde, in part fnntlamentally wrong-, and thei!· 
adm1111~tratwn Las l1een so ineb.;fic as to re~nlt in more difficulties with 
importers and URers of Loilers than in an,· c·ther l'l'OYinee. 1r e rcali~e 
tLat the admini~tration of the Act mu~t be left to Prorineial G c•rern­
~wnt~, Lut the "arning l'honld not l1e neglected tlmt, where anr tlJange 
1n tLe. A<:t or: regulation!' i=- reqt1ired, the ('rinion d a Pro,·intial Gorern­
lllent Is not l1kelr to <:any the f'atlle weight where :.tdmini~hatiun i::: in the­
~.unds ?f_a ~t·Jarat; depm1:ment. as i:1 tLe ea~e tlf }ll'u\inces wh·~re tLe-.\d 
1s aJmm1,tered umfnrmlr k Dired•)l'S of Induf.tries and the adn.itJi,.tra­
ti~~n is ~ul.jl.'tt to di~en~~iou 'at l'eiiodir: eonfert-Iltf~. 
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35. The Public Services Commission'recommended that there should 
be "one officer in each of the larger provinces 

The status or the Chter who "hould be responsible for the effective Ins pee tor. : · 
workmg of the inspection staff. He should be 

~aUed either a Chief or First Inspector according as the work t• be done 
Is on a large or small scale}). Subject to slight modif,<.;ations and 
considerable development, we endorse these recommendations. Adion 
indeed has been taken in name in all provinces in which a Boiler Act is 
administered, and Chief or Senior Inspectors are now in existence in seven 
provinces. Their powers and legal authority in most provinces have not 
however, been defined; their qualifications are rarely suffi<.:ient for the 
duties which we propose to impose on them, while in Ben()'al and Burma 
. their sphere of activity is closely limited bf the exist~nce of Boiler 
Commissions; in fact in Burma the appointment is purely nominal to 
meet the suggestions of the Public Services Commission in name. We 
are very strong·ly of opinion that, if the uniformity that will be intro­
duced by the new Act and Regulations is to be maintained, a tightening 
up of the present system of administration is essential. As will be seen 
in paragraphs 38 and 39, we propose instituting by specific provision of 
law a new or rather revised system of uniform reO'istration of boilers for 
the whole of India, which will fix the pressme at which the boiler may 
be used in an.v pa1i of India. A pem•al of section 8 of the draft Act 
and of pa1i II, section I of the draft regulations will show that the 

_ whole responsibility will rest on the Chief Inspector. If registration is to 
be uniform the personal equation must be eliminated as far as possible, 
and the registering authority must be confined to the smallest possi1le 
number of persons. We propose that the Chief Inspector should be 
held responsible for the proper administration of the new Act and 
reguhtions j that discovery of defects and proposals for their removal 
should be a recognised pa1i of his duties ; we propose to vest him under 
section 19 with certain appellate powers-powers only exercised now by the 
Chief Inspector in the United Provinces; we propose throughout to 
increase Lis powers and make him fullr responsible for the working of 
the Act. Our proposals are based on the system at present in force in 
Bombay-:--a system far superior in its form and in its results to any other 
that we Lave examined. On the Chief Inspector will rest the duty of 
fixing the maximum pressure of a boiler, of altering the pressnre, of 
deciding complex questions regarding boilers that are below the standard 
of constmt:tion prescribed, of suspending or withdrawing certifcates, a?d 
other similar important duties. The work which we suggest for ~1m 
unJer the Act,• regulations, and rules will be a heavy and re~pom1ble 
.charge; he will be a supervi~ing- and controlling officer, free from all 
work of actml in5:peetion. We feel tLat. without the exiFtenc:e of such 
responsible officers, the efficient and uniform working of rny all-India 
Aci. and reg·u]Jtions will be impossible. If this decision be acee1)teJ it 
follows that the present average type of Chief or Senior Impector mmt 
go; the post must not be one open to the I n~pet tor in the orJin.ary cot~rse 
,,f yrvmotion; it requires ~pe(:ial and superior. quali~cation~; It r;qmres 
officers of a better type 3m11Hg1er statns, whiCh. Will naturally mYolYe 
the rayment of a higher salary. Our terms of reference do not conr the 
question of the pay or conditions of service of Chief Inspectors, but we 
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would put forward the snO"O"estion that, to avoid difficulties regarding pay 
and promotion and to en~~re a g'reater uniformity in administration, the 
service should he an all-India one, and Chief Inspectors should be liable 

. h" to t.ran,fer from one provmce to anot er. 
3(;. It may be arO>ued that our propo~als are a counsel of perfection, 

0 
and that in practice the smaller provinces could 

Chter Jn~pectors tn the not afford to }Jay- the salaries required. We 
smaller prov1noes. • . 

have, however, carefully considered th1s aspect 
of the prolJlem. It must be remembered that we propose the abandon* 
mcnt of the neces~ity of employing ce1iificated engineers largely on the 
grounds that efficient in~pection is sufficient to ensure the safety of a. 
boiler. 'fhe Chief Inspector will be the keystone of this system of 
efficiency, and will accordingly be as necessary in the smaller, as in the 
brger, provinces. "' e accordingly put forward two alternatives; either in 
the smaller p1·ovinces it willl>e necessary to impose on the Chief Inspect­
or other duties such as those of :Mechanical Adviser to Government, or it 
will LH necessarr ttl form the smaller provinces into groups under the 
control of a single Chief Inspector; thus Baluchistan might be yoked 
with Born ba.r; Assam with Bengal, and Bihar and Orissa with the_ Central 
Provinces and Berar; while the United Pt~ovinccs, the Punjab, Delhi, and 
the North-West Frontier Province might constitute a single group. Of 
the t1vo alternatives we favour the latter; under the former it is not 
improbable that 'boiler insp~ction work might suffer at the expense of the 
othct· int.~re:;ts of the Chief Inspector, a result which we have already 
re-marked to ha.ve be1m aehieved in Madras. 

37. It has been sug5ested to us that· our propos<tls might prove 
insufficient to ensure the uniformitr, which it 

Proposed post of Inspect• · d t · t d · t t'h A t d or·Gcncral of SoUers. Is now propose o m l'O nee lU :J e c an 
reguh.tions, and that it might be advis'1ble to 

appoint an Inspector-General of Boilers for all India. We hardly think 
that such an appointment would be essential, and it would in any case be 
inconsistent with the theor.v of administration of the Act by Pl'ovincial 
Government~. Much must depend on the selection of the right type of 
man as Chief Inspector, and the assurance would be greater if it were 
p0ssi~lc to an·a,nge for the transfer of Chief Inspectors between 
provmces. We are further of opinion th'1t uniformity of ad.ministr::ttion 
may be m:tinbined by the discussion of difficulties at periodic . conferences 
of Dir~d.ors ~f. Ind~~tries-proviJe~ thlt all provinces agree to place 
thc~1 . In admuu.;;trattve contr0l and, 1f necessary, by annu·a.l conferences 
of Clllef Inspedors. It would, however, lea~ to bcility in subsequent 
a,lmini,tration if, at the time of the intr0duction of the new Act 
l'•'.;ultti,m~. rtnd rules,. an. exp~rienced m~.;h:~.nic:tl E>ngineer wer~ appoint~ 
~J. ~o aclns~ a~l Pt\JVlUCial G.wernments and to assist. in th"l proper 
1ntb:1l org'antsatwn of the reformed system_. 

C.-S!).1tem of Re_qistr,dion of Hoilers. 
3~. It is clear th~t some form c.£ reJistration of boilers is an essential 

Importance of svste:n or prelimin:try til au el:!ici~uL system of inspection. 
re~>lstratlon. It is prescrib,~d by hw iu several provinc~s, and 

in all prilvinces a rough method of registt·ation 
35 
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is in force, ordinarily prescriLed by rules framed undt>r the Aet~; in no­
case, however, are the legal prorisions sufficient to attain the end that we­
have in view, and in practice Bombay alone has a s.,·stem very ch)sely 
resembling the pre~ent proposals. Our main object in in~isting on a 
!!omewhat complex system of registration is to ensure uniformity in the 
working of the new Act and regulations throughout India, and to give 
that uniformit~· a practical value in the case of boilers which ma~· be· 
used in more than one pro,·ince. In Bombay a system has 1een iutro­
duct~d under section S of the Act which requires at the time of registra­
tion a complete t-Urrer and measurement of the boiler, on the ba~is of 

' which the original maximum pressure at which the Loiler ma.r be· 
worked, is fixed. The details and results of this surrer are entered iu a 
special memorandum book, which constitutes a test of; and check ou, all 
sul.,:;:equent inspections. We JlOW propose to denlop this !'.'·stem, to 
amalgamate the orig[nal smrey and rt>gistration into a single process, to 
be known a~ registration, and to make the results o£ this registration in 
any provinee Yalid over the whole of India. The legal ba~is for registra-· 
tiou has bet>n laid down in section ~ of the draft _\.ct; the proeedure has 
ken preseribed in the draft reguhtions, patt II, section I, and (·ertain 
administrative in.:,iructions ha,·e been formulated in pmt IY of the rules 
fmmed under section :b of the draft _\ct. r nder section :n PI of 
the draft Att the main illitmctions are contained in · regulations 
to be framed b.r the Goremment of India owing to. the great import­
auee of mainbining uniformih· in re()·i~trati.m. It mu~t I.e 
remembered that the original ·inspectioi~., of a boiler lJef~)re u:o:e 
in India differ!' entirely from subsequent in~peetions pri,,r to 
the renewal of an exi:o:ting cettiticate. The main object of the original 
surre.'· or inspection is to ensure that t!te boiler complie~ with the 
standard conditions for the material, design, ancl con,true:tion of boiler~; 
the object of ~ubsequent in,:pections i~ to di~cover w·Lether the maximum 
pressure permis,:ible as a result of the original smTe;- should Le main­
tained or reduced as a l'esult of tleterioratim1 or wear and tr:u due to 
bad care and management. It will thus be ~een that there i;. no 
inconsistenc.r in distinguishing between the ori;:6nal anJ ~ub~e(tnent 
in~pection:::. 

:)\.!. Our pr~1posals are briefly as follows: ""benen:~r it i~ pt\ll'n~ed 
that a boiler shall he u~ed f,,r the first time-

OutllDes or prop,sed in India the owner will be required to applr 
system of reglstra.tlon. f , . f di . h l 1. . • 

or regtstrahon, orwar ng w1t t 1e app teatwn 
cetiain prescribed drawings and ~pecitications: of the btJiler~ The boiler 
will then' be subjected by an Inspector to a detailed measurement of ali 
its p~uts; these measurements will be entered in a ::\Iemoranclum nf 
Inspection Book in a prescribed form in which calculations for the 
maximum working pressnre permissible will Le entered. The ::\Iemo­
ranclum of In~peetion Book will then be fonrardecl t.) the Chief In~ped,w 
for orders under section S of the draft Act preparator.r to the tinal 
fu:.ing- of the pressure and the issue of the original certificate. A copy 
of this book will be retained as a permanent record in the office of 
the Chief Inspector, while the original book will be J)laintained as the 
Inspictor's Inspection Book. It will be noted that, with this infMm­
:a.tion at hand, it will be po~sible to maintain a very clo~e control 
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iwer the work of in~pe<:tion. "~ e fmther prop?se that, whenel'er. a. 
lJOiler is transferrd from one pronnce to another, It shall be accompamed 
by the Regi~tration Book, and for this purpose provisions ha.e been 
t.een drafted, necmitating a report of all transfers of tJOilers, and that 
anr eertificate in force at the time of transfer, based initially on such 
a I{egi~tration Hook, !'hall remain in force for the period originally 
g-ranted, subject 1.mly to an examination for the detettion of any damage 
that may hare been caused during the period of tramit. This -system 
will di,pem:e with new registration at the time of transfer, and will 
ensure the acceptance in one province of the same ma:cimum pressure 
that ha~ been allowed in another, thus largely avoiding differences due, 
apart from differences in regulation!', to the personal equation in inM 
Epection. It is obrious that the meamrements prior to registration 
reqnire (:onsideraUy more work and time than the ordinary inspection 
t::nwik and we have accordingly proposed that a l'peeial scale of fees­
higher than tho~e fixed for annual in~pectiom:- should he charged for 
regi,tration. In "i~w of the great ad,antages which the owner mil 
deri\·e. mainly in <:ase of tramfers of boilers, the majority of the wit­
nes,;es l'Xamined hare accepted the ne<:ts~ity and ju~tice of thig increased 
~cal e. 

·til. The advantag·es nf this unif•n·m scheme of regi:-tration hare 
been almost universally recognised ; it will 

Criticisms of the pro- enalJle the impotter t•l regi~ter a boiler at the posed syst~m. . ~ 

tim~ an<l plac·e of imp01t with the assurance 
that it will be able to work at the pre;:~ure then £xed to whatever 
TJatt uf India it ffil_r be sent. In the (~ase of the purchase or ~ale of a 
builer, tbe unifonnity of pres~ure permi~~ible add..; a guarantee of 
great importance to the tran!'adion. Onh- two ol1jecti•ms hare been 
mi,ed again~t .the. propo~ecl !'~'~tem. It has been l'nggested. that a 
thlll'ongb exanHnat1011 would ~till lJe neC'es~atT after the transfer of 
a boiler on the gl'f,unds that an In•pe<:tor ~n the tran~ferring pro­
,·inc·•!.might J,e ind\ll·ed to eertify a higher pressure than the rules 
p~rnutteu, as hi~ re~pon,ilJilit.'· "''uld then eea~e, and that damage, 
h1tbe1in undet.:eted, might come to light ·when the hoiler was 
un>•~tted. The f;r~t ;!l'uund is based entirek c.n experienc.;: of the ~n-tem 
at l'~'~'ent in forte, a1id i~, Wt! think, ~uflicie'ntly guarded again~t hj· the 
f.tct that under our l'r.,pu~als the pr6~me of a lJoiler cannc1t he increa~ed 
ex('ept lllldt!r the order~ of the Chid In~l'ector, and tLat the Regi,tra­
tir,n J3v,,k maintains a ('ull)plete and c·ontinuo\13 Li~torr of the e:onilition 
c,£ ea('h Lniler. In the ~e('ond ground there ma\' Le ·~orne force and 
acconling 1.1· in seetion Q ( -J.) of ..thtl draft ~\ct we haYe entered~ pro­
':i~i(•J• antLori,ing a fresh inspection during the continuanC'e c,f a certiM 
i1C'ak In a <'Mnmercial transaction tl1is will en..1Lle the nndee to insist 
nn t Le 'endm· obtaining· a fresh eerti£cate for a boiler, after it has Leen 
'lll:l'at.ed, immediately befnre the completion of the rnle. The other 
uLjed!tJll rai~ed was to the effee:t that, wl~t:re a boiler has heen manu­
far:tured Ly""' a retngni~e•l tirm of J:,.,il.:r maker~, u'r w Lere a boiler is im­
pmie•l. ,;npp•>rtd Ly the tettiti.eate c,f a B.)iler Inmmnee Company, no 
fr~::,l.t ~nrrt:y or mea,urement ill neee5sa.r..-. With theso:! eontentions we 
cannot ag-ree. Ererr Chi~::f ImJ)edor wiil be re~pon~il)le for re!!1.lla.tin0' 
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the working of each boiler at such maximum pressure as will ensure 
against the occurrence of accidents; if his responsibility is to be com­
plete he must be responsible for the measurements and calculations on 
which he fixes the maximum pressure. It is an admitted fact that few 
boilers correspond exactly with the specifications and drawings according 
to which they are constructed ; a difference of 1f1lnd of an inch in the 
thickness of a plate-a difference that would not be unusual-would 
result in considerable variations in the calculations ; a plate, rolled 
nominally to the thickness of lr:ths of an inch, may not have been 
evenly rolled. The certificate of an Insurance Company would be of 
still less value ; their ordinary methods of inspection are not in accord-

. ance with the regulations that will henceforth be prescribed, nor must 
it be forgotten that, in the case of a boiler for which the company 
retains no financial responsibility as in the ca:se of boilers imported into 
India, the certificate of a company, which exists for the purpose nf 
insurance, cannot be one of sufficient reliability. It is ii:nport.:tnt in our 

_ opinion that the responsibility for fixing the maxirp.um pressure :;hould 
rest on the Chief Inspector. 

JJ.-Legal Provisions for the laspection of Boilers. 

41. In the provisions of the draft Act rebting to the actual in­
spection of boilers only two changes in principle 

The law relating to in· have been macle The one chano·e has already spectlon of boilers. · o · ' 
· been explained in paragraph 3-J. ; the ln>pector 

will be authorised merely to renew a ct>1tificate without any alteration in 
the terms thereof; any alterations whether in period or pressure, and 
any proposals for structural alterations or repairs will require the 
sanction of the Chief Inspector. The other change proposed is an 
attempt to ·reconcile_ the existing . law with present practit:J. In all 
existing Acts the Inspector is required by law to inspect a boiler within 
a certain period from the receipt of the application ; the actual .periods 
are as follows :-

Be~gal 14 days, 

Bombay 4 days or 20 d::tys, if no 
Inspector htn been 
appointed. 

Madras 7 d::tys in the city, 30 
days in other areas. 

United Provinces ,._. 30 days. 

Burma 7 days in towns, 21 
days in other arras. 

Punjab 30 days. 

Central Provinces 20 days. 

It is primct facie obvious th<tt with inspections extending· over the 
whole of a province it must be impossible, without the entertJ.inment of 
an abnormal staff, to ensure inspections, boiler by boiler, within the 
periods fixed. It is further a matter of doubt, what legalrt!£>ponsibility 
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woulJ attlch to the Boiler Inspection Dep:trtment were an explosion to­
occur after the expiry of the preseribed period, but before an actual 
in~r~c:tion haJ been maJe. This method of fixing the period within 
which an inspecti011 mu~t Le made is a survival from the Oiiginal Boiler 
In~l''!dion Acb:, 11·ben tlu~ Acts were confined to the towns and it was 
net:e:-:;;nr b cxerci~e ftrict control over the in~pecting shff, which did 
not c•m>Mnt~ a whole-time serrice. Assuming that a single Inspector is 
aLle t,J incrlc!d from 3:JO to 400 boilers per annum under present condi· 
tion-=, it woulJ deJrl.\' be impossible for him to perform this programme 
or•:r an area of say, 10,000 square miles, if he were compelled to arrange 
}Jis progrJmme in the order in which :;poradic applications were mecL 
As a matt·:r of fact, the rro•ision of bw is a deaJ letter in practice. In 
areas wht::re s0asonal factories exis-t it is obriously essential to inspect 
eithl'r at the clvse, or just be~ore the commencement., of the working 
st:a~on. In lar\!,'e mills and factories it is important that inspections 
~houl.l be lh:eJ. brgd.\' to suit the con 'lenience of the owners; in any 
case it '1\ould be impracticalJlll to put a whole battery of boilers out of 
action for in~p·~dion purposes at the same time. As a matter of practice, 
insp~ctions are now arranged, without any complaints, to suit the conve· 
nienc:e of boiler-owners and to hcilit1te the work of the inspecting staff. 
It is, howerer, e.;sential, if no period withi1i which inspection must be 
made is rrmrib~d, that some provision should be laiJ down iu the Act 
flimiLn· hl pr\lriso (b) of ~ection 6 (1) of the Bombay Act, to enable a 
boiler to be n~ed after the expiry of the period of the certificate if in­
l'pedion cannot be made by the due date. In section 9 (:3) of tlte draft 
Ad we bare framed a prorision enabling the owner to continue to use a. 
boiler until inspection has been maJe, provided that he bas otherwise 
com plied with the provisions of the Act, and subject to cert:l.in conditions 
under which a certil1cate would ipso facto cease to be valid. ?\'o period 
Las been prescribed within which inspection must be made after the date 
of applic1tion, and the responsibility for ensuring systema1ic and speedy 
inspection will now rest on the Chief Inspector. The law relating to 
inspedions contains no other changes of importance. 

E.-Accidents. 

-I-2. In· section 2 (a) a definition of an accident has been laid down; as 
Procedure tn ca.se or under the existing law an accident appeared 

acctdeuts. to' exclude an explosion. 
No raJ.ical alterations have been proposed in the law relating1 to the 

report of, ot· enquiry into, accidents. We have, howerer, proposed that · 
in tlJe <:a~e of ~<erions accidents the enquiry should be in the hands of the 

· CLid I n:"rector, and have laid do11n a st~t,ntorv provision rclatin(J' to the 
i~sue of renewal c·ertifirates in case of accitlents: We also propo~e that 
the law shonJ.l a;lpl,v to accidents to !'team-pipes as well as to boilers, and 
L:m.' extentl~d the period within which an accident must be reported from 
12 t,) 2 + ht1UI's in accortlanee_ with experience ~ained from the working- of 
tht! pre,ent hw. In section VI of the model rules framed under section 
~S ~·.f the L1raft Act a provision has been enbreJ allowing for the enquir­
tn; 1nt' St'ric)'!' accident~ by the Chief Inspector in conjunction with 
some oth.:r p·:r,on a?pointd by thil Local Government. This proposal 
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is based on the Commis!<ions appointed to enquire into explosions in the 
British Isles under the Boiler Explosions Ac·t·-:-a provision of undoubted 
value in ca~e of serious accidents. 

P.-Appeal.s. 

-l-:3. The ex:i:;tiug system of appeals differs to a bewildering extent in 
different provinces. In Bengal the appellate 

<lonstltut~:dl~~.appellate authority comtituted by law is a person ap-
pointed for the purpose by the Local Govern­

ment either alone or assisted by two experts as assessors; in practice 
appeals, if heard at all, are heard by the whole of the Boiler Commission. 
In Bombay appeals are heard by Commissions consisting of an indefinite 
number of persons. In :Madras the "Presidency or District Magistrate 
constitutes the appellate authority for the area within his jurisdiction 
with the assistance of t\\·o competent assessors. In the United Pro­
vinces the Chief Inspector constitutes the first Court of appeal, a further 
appeal being allowed to the Sanitary Engineer or an officer ~pecially 
appointed for the pmpo~e, assisted, if he thinks lit, by two assessors. 
In the Punjab one or more persons may be empowered to hear appen,ls. 
Burma relies on a pa,nel comisting of two or more members of the Boiler 
Commission, subject to a second appeal to the Local Government, while 
in the Central Provinces each District Magistrate hears appeals, assisted 
by one or more assessors, a second appeal lying in certain circumstances 
to the Divisional Commissioner. b1 actual practice the number of 
appeals filed is extremely small, one in the Punjab in the past six years 
and two in Bombay in the last 12 years being typical. It is, however, 
essential that some provisions should be laid down for the filing and 
hearing of appeals. The first essential of an appeal under the Act is 
·that it must be decided with the least possible delay ; for in most cases 
in which an appeal would be tiled the boiler would remain ont of use 
pending the decision of the appeal. It is accordingly necessary that the 
system should be one that will ensure a speedy hearing. The second 
essential is that the appellate body must consist of expert meehanical 
engineers; for there are few appeals that do not arise from the decision 
of technical matters ana, as the appeal will be against the order of the 
Chief Inspector-an engineer under the system that we have proposed 
of special qualiHcations-it is essential that the appellate body should 
consist onl v of the best experts a railable. 1 In view of the improved 
status of th·e Chief Inspector we propose to follow the system in force 
in the United: Provinces and give to the Chief Inspector appell::tte powers 
over the orders of Inspectors; in section 19 of the draft Act we have 
accordingly adopted section 29 of the United Provinces Act with a few 
verb:tl alterations. In section 18 of the draft Act powers have been 

\ Cl'iven to Local Governments to constitute an appellate authority for the 
hearing of appeals against the orders of the Chief Inspector. In view 
of the clifferent conditions prevailing in different provinces it. i.s probably 
inadvisable to bind Local Governments absolutely by a prov1s10n of law. 
In part VII of the ~fodel .Rules framed under section 2S(J) of the 
draft Act, we have suggested a system that shoulJ be at the same ~im.e 
expeditious and effieient. In 'view of the paucity of appeals 1t 1s 
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rrobable that a single appellate authority ":ould suffice for each province i, it 
18 et.tremely improbable that in any provmce, except Bombay, mecharuc· 
al engineers of sufficient status for bearing appeals could be found 
except near the most important industrial town. We accordingly 
sugge~t that a single appellate authorit! .should be ~o~1stituted for each 
province ei.cept Bombay, where an additiOnal court m1ght be located at 
Karachi. ". e sugg~st that the President of the court should be an 
officer po~sessing judicial or magisterial experience, and that the court 
should co mist of three expert mechanical engineers; we suggest the 

· number three in order to avoid requiring the President to give the 
castinO' vote, where a difference of opinion may exist, in technical matters 
of whfch he is likely to have 1\o knowledge. In order to avoid delay in 
constituting the appellate court we suggest that each ~ocal- Government 
should conr;titute a panel of expert mechanical engmeers from whom 
three can be immediately selected at the time of the hearing of an 
appeal. Witnel'~e~ have unanimouf'ly accepted the system of appeal 
whi~h is outlined above. 

G.-Omiuionsjro1n existing .4r:tB. 

H. It i:,; nece~~ary to indicate briefly important omissions from exist· 

Important omissions 
from exJ.stlng Acts. 

ing Acts which have not been referred to in 
the report. The Bengal, l\Iadras, and Central 
Provinces Acts call for no special comment. 

The unl,r important omi~~iou from the Burma and Punjab Acts is the 
authorit)· g·iven to i~sue a certificate for a boiler on the report of the 
certificated engineer "~ithout fmiber in~pection; this provision is 
<>bviou~lr incon~i~tent with the purport of the Act, and has naturally 
been excluded with the abolition of the pro,·i:;ion necessitating the 
employment of certificated engineers. From the Bombay Act a 
considera1Je amount of detail has 1een omitted; pati of this 
has lJeen releg-ated to tht; regulations and rules; part has been 
totall.r omitted as covering detailR for which no legal provision 
is net'e~~ury. Mn<:h tl1e 8ame applies to the United Provinces 
Ad-au Ad otherwise admira1le. Particular attention is called to 
provi~ions in rhapter \'II of that Act; section 36 is covered by 
the pro1isionR of the Indian Penal Code relating to public ser1ants; 
£;ectiou ;37 appears to enter into much nunecessar.r detail. In section 47 
ce1t1in important pro1isions exist which do not iind place in any other 
Act, namcl.r, the power to extend the Act not only to prime-movers, but 
to internal eom1ustion·engines, cylinders of vessels used for containing, 
but 111.1t f~)r generating steam, or to any dass or description of such 
~achil:crr. T_Lis q:1estion ?as largely been dealt wi~h in this repmi in 
d1~cus~mg the melus10n of pnme-mo1ers and tbe defimtion of a boiler. 
It is fUiiher obrious that an Act for the inspection of internal combus­
tion·engines, if am· consitlerable dmwer could be anticipated from them 
would nece~sarily fvllow very different lines. Suc:h a proposal has n{)t 
been nd\'aJH:ed in any other province, and in our opinion no case has 
been_1~1ade out fvr in~erting a provision, making it possible to extend the 
pro\'I:.;Jon~ uf the Act to any form of madtinery excepting steam-boilers 
and steam-pipes as defined in the draft Ad. 
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IV.-Proposed new Regulations. 

45. In the preceding paragraph it has been noted that a considerable 
amount of uetail has been releo·ated to recrula­

Di~~~;~~~ ::r:~~es.re· tions and Rules framed tmder the Act-provision 
for this has been made in sections 27 and 28 

of the draft Act. As has been previously noted, a sharp distinction has 
been drawn between the regulations and the rules. The regulations 
:efer ent~relrto technical matters and to pi'oceduie in which homogeneity 
IS essentml m order to ensure the uniform workin()' of the Act · these 
regulations, it is proposed, will be framed by the Gove~nment of India ; this 
proposal is unanimou,;:l~, supported by the evidence recorded. The mles 
refer to questions concerning the administration o£ the Act; they have 

· been framed as model rules for the guidance of Local Governments, w Lic:h 
will have the power to alter them in accordance with the dec:i~iou that 
the administration of the Act will be in the hands of Local Governments. 
The general system on "hic:h the regulations and rules have been framed 
has been d~scribed in paragraphs 10 and 11 of this report. It is now 
necessary to enter into. further details regarding the meth.ods which have 
been employed in drafting them. 

46. Part I of the regulations lays down the standard conditions for 
the material, design. and construction of steam­

Standaz:d conditions for boilers ; these are of fundamental importance ; 
the des1gn aad construe• £ . · h b · f h di · th t 't tioa of boUers. or 1t Is on t e as1s o t ese con twns 1 1 

is decided whether a certificate can be issued for 
the use of a boiler and, if so, at what maximum pressure the boiler can be 
worked. In paragraph 10 we have sht2d that these standard conditions 
-have been based on the lat ... st Board of Trade Regulations for }la.rine 
Boilers, riz., Standard Conditions for the Design and Construction of 

.. Marine Boilers, 1920. In adapting these regulations for land boilers in 
India the evidence of a large number of mechanical engineers has been 
taken, and a conference of mechanical engineers was also held in Calcutta ; 
the lines on which the regulations ha\'"e been adapted have followed the 
decisions arrived at at the conference (ride appendix: IV) and are sup­
ported by most of the technical evidence recorded. It must be remem­
bered that practically all boilers used in India are imported from Europe or 
America i boilers have, however, been construc-ted in India from mat~rials 
imported from abroad, and the construction of a large steel-plate rolling­
mill by the Tata Steel and Iron \forks at J amshedpur makes it probable 
that before long boilers will be constructed in India from material manu­
factured in India. It has accordingly been necessary to frame the regula­
tions in such a manner as to cover boilers construdt:d in /India from 
materials manufactured in, or outside of, the countrr. In order to sati,fy 
ourselves reoarilin(J' the conditions tmder which steel plates would be 
Dl!.l.nufactur;d we" visit-=d the Tab Steel and Iron · W orh \1 e ar~ 
E<lti~fied that steel can be manufactured up to the ~hndard laid down in 
the Board of Trade Regulations ; an1 we are further satisfied thut the 
steel is manufactured under snpervi~ion and subject to tests, sufficient to 
ent[tle it to most favoured treatment under the reguhtions. In adapt· 

- -irig the Beard of Trade Pl.!'gulations pro1i,:ions have been inserted to 
ensure their appli•:aLility to land boilers of all trpes. 
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4 7. · In appendix I B the proposed standard conditions have been printed 
with explanatory notes, wherevel impor?nt 

t::a-pla.na•ton or certain differences from the Board of Trade Regulations 
polnta 1d: 1 ~::U~~ard. con• exist, in order to avoid the nece~~ity of detailed 

· explanations in the report. It is, however, 
neces:::ary to refer to two matt('fS of importance, the one of form, the other 
of principle. The former refers to the type of "formula)) adopted in the 
regulations. Iu all exi~ting provipcial rules and in previous Board of 
Traue Hegulations formulre were recorded in extended form, i.e., in ~uch a 
manner that each formula was self-exrJlanatory. The new Board of Trada 
regulations have ahandoned this prir.ciple and have ad(Jpted condensed 
formulre, each formula being " boiled clown n to the lea>t possible number 
of ingredients; mch condensed formulre are not self-explanatory, as 
without detailed calculations it is impossible to estimate how various 
figures haYe lJee!l arrived at. Provided that the formula is correct, 
however, there is no neces5it.Y that it should be self-explanatory; and the 
condensed type of formula has the great merit of beillg clear and brief. 
We have accordingly adopted the Board of Trade method. The ot~er 
matter is one of considerable importance. It bas been maintained that 
when once sati~fadory standard conditions have been laid dow,n, no new 
boiler ~Lould l1e licensed for use in India, u11less it conforms to these 
standard conditions. In theory it must be admitted that this argument 
i~ conec.:t; in practice, however, it would work with considerable hardship. 
There is little doubt that, when once a satisfactory uniform standard 
has been prescribed for the whole of Indi~, there will be a strong 
tendency for boiler manufacturers to conform to that standard. 
Imiauces may, however) occur where a boiler may be imported which 
in some respects does not fully conform to the prescribed standard, but 
which could safely be worked at a pressure somewhat lower than the 
pressure for which it was designed. Following the decision of the 
Calcutta Conference and the great majority of the evidence, we propose 
that such boilers ~hould be permitted to be used, but only at such 
reduced pressure as would be allowed under the conditions that have been 
laid down in the draft regulations. We would add that in the regula­
tions we have propo!'ed special favourable conditio11s for boilers that are 
comtru<.:ted a11d the material for which is te~ted under- the supervision 
and in~pec:tio11 of a recognised inspecting authority. We fmiher propose 
that the_ n~w conditions should not be applicable u11til one year after 
the pa,,~mg of the Act, to allow for the completion of boilers now 
con~tructed or under con~truction. 

-~S. The general provisions of those pa.tts of the regulations dealing 
with steam-pipes registration and Inspection 

Fee! 11 nd era,!ltloatlon ct of boilers have aheadv lJeen sufficiently· de· boJen. . 
f:cribed in this rep01t. \Y e IJroposil that the fees 

for regi~tration of a boiler should be fixed uniform! r for the whole of India 
in t!Je r;gnlations in order to a\'oid ohjee:tions that might lJe rai~ed hy im­
vort~rs.tf a ~ilferent scale were hedin ciiffereut l'roYine:es. The fee:; for 
lll~pet:bvn 1nll, however, be iixed under the rules br ~~a,:h I""otal Govern­
m.:I,t, douljtbs with regard t.J tLe coEt in.cnrred 'in ~.:dta~ni.--ter}ng the 
Ad. F~es in all provinces are at pre,ent £xed on the basis of the 
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nominal-horse power of the boiler or prime-morer. If the prime­
mov~r is ruled out, it will be found that every province calculates 
nommal-horse power by a diffe:rent method, the method being ordinarily 
b~s~d on the area of the fire-grate,of the boiler. Thus, while Bombay 
l}iVIdes the fire-grate area by !, Bengal calculates the nominal horse 
pow_er of a similar boiler by multiplying the fire-grate area by 2. It is 
obvious that the term "nominal horse-powe1· " has in reality no precise 
meaning; however important it may have been in the days of Watt, it 
has no ap'plicability to the modern type of high pressure boiler, and there 
is accordingly no reason in retaining a. term that has become a flagrant 
misnomer. It is tru~ that the term is still used by certain boiler 
manufacturers, but instances have been brought to our notice of 
complaints made by owners of boilers on the ground that the nominal 
horse-power calculated by the Boiler Inspection Department has 
differed from that given by the manufacturer. Considering that 
the term has no real connota,tio_n, this is perhaps not surprising ! 
In abolishing this meaningless term we have the support of all the 
technical witnesses examined. It is still, however, necessary to 
devise Rome means of classifying boilers in order to fix the registration and 
inspection fees for different classes and sizes of boilers; it would clearly 
be inequitable to mulct the owner of a small vertieal boiler in the f'ame 
fee that is demanded from the owner of a large Lancashire boiler. rrhe , 
fire-grate area of a boiler is not a satisfactory basis as the area can be 
altered without difficulty. It is ·essential that the basis for calculation 
should be simple to en:iHe the owner to file the requisite correct fee in 
accordance with the Act at the time of his application for registration. 
We have accepted the principle that the fee should be calculated approxi­
mately on the basis of the heating snrface-a basis which will approximate 
to the amount of work involved . in inspection, It is not proposecl to 
enter into a minute calculation of the heating surface. In clauses 4 and 
5 of section I, part II to£ the draft regulations the method of cal­
cubting the heating surface of different types of boilers-a calculation 
also required for regulating the areas of s::tfety-valves-has been laid 
down, and a scale of charges for registration of boilers has been framed, 
classifying boilers under seven heads on the basis of the area of the 
heating surface. In order to avoid any misapprehension in the use 
of the term "heating surface )J' as in the case of nominal horse· 
power, we propose to adopt the term "boiler rating". The classi~ 
fication is required for no other purpose except the, fixing of registration 
and inspection fees. 

V.-Proposed Model Administrative Rules. 

49. In paragraph 11 of this report we have indicated the intended 
application of the model rules to be framed 
under section 28 of the draft Act, and the 
manner in which they have been drafted. It is 

Object of the Model 
Rules. 

not intended. that these rules should be in any way binding on Local 
Governments, but they will serve to show in what manner the draft Act 
may be administered, according to the intention with which the Act has 
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been framed. The roles regarding accidents and appeals have already 
been refened to in paragraphs +2 and 4--'3 of the report. The remaining 
role11 c:a11 for no special comment. 

~~o. In ennclusion we would draw attention to a fact which is perhaps 
not strictl,r within the scopP. of our duties. 

Necellf!ltY otemclent sta.Jr, Whaterer !'rstem mav be introduced for the 
purpose of improring the e!Iects ?£' inspeeti01;, whaten~r A~t may be 
framed for the purpose of enforcmg that sy!:-tem, suceess rannot be 
expected nnle~s the staff employed is capable of perfor~ng the duties 
assigned to it. Special stres~< has been laid on the neet>!>sity of emrJloying 
Chief In~pe<:tors po~~essing special qualifications. But the necessitv 
of employing efficient Inspectors is no less important. ::\Iany provinces 
are at prel'ent unable to tecruit up to the required strength because 
they are unalJie to attra<:t men possessing the requii'ite qualifications 
on the salaries that they a,re prepared to offer. In one province at 
least the eYidenee tends to show that the exiguit~· of the salary offered 
La~ resulted in increased, though nn,.anctioned, charges on the boiler 
owner. In mo~t pro\'inces the department has been run at a -profit; 
this is not the ouject of the Act, and the profit might with advantaO'e 
t1e u~ed for improriug tl1e emoluments of the inf;pecting f-taff. If th~t 
were insuflicient, no objection would he raised to a !'mall increast! in the 
scale of charge:;. There are onl,r two points to keep in riew-the 
emplo,rment of au efficient ~aff, and the pre~ervation of the fair name 
of the department. 

F. D. ASCOLI, Pmident. 

D. R. ::\IA.CI~TOSH. J 
Jfemtm. 

D. B. ::\IA~~. 

The ](Jth Jla,.c-h 1921. 
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APPENDIX 1-A. 

A Bill to consolidate and amend the law. relating to Steam· 
Boilers in India. 

Preamble, 

Short title. 

Extent, 

OommenCIJment. 

The proviso is necessary for the 
administration of the Act. · The period 
of grace before enforcing the Regula· 
tiona will be entered in the Regula· 
.tiona. 

Defin'itions. 

New, but necessary; in the former 
Acts accidents appear to exclude ex· 
plosions by mistake .• 

The Bombay definition; this defin· 
ition does away with the clause exclud· 
ing boilers used for domestic purposes 
at atmospheric pressure-a fact not 
previously realised in Bombay. The 
definition is explained in the report. 
The limit of 5 gallons is entered in 
order to exclude toy boilers from the 
operation of the Act and to exclude 
small boilers of the flash type. 

The Bombay and most complete 
definition. 

New; required by the exclu.aion of 
primc·movers and the decision to apply 
the Act to the inspection of steam· 
pipes. 

Whereas it is expedient to consolidate and 
amend the law relating to Steam Boilers; it 
is herebv enacted as follows :-

1. (1). This Act may be called tho Indian 
Boilers Act, 1921. 

(2) It extends to the whole of British 
India, including Baluchistan and the Santhal 
Parganas. · 

(3) It shall subject to the provisions of 
section 7 come into fot·ce on the tirst da.> of 
••..•.......... 1021. 

2. In this Act unless. there is anything­
repugnant in the subject or context :-

(a) Accident includes au explosion of Ol' 

any damage to a boiler or steam­
pipe which is calculated to weaken 
the shength thereof or to cause it 
to be liable to explode. 

(b) Boile1• includes an)' closed vessel 
exceeding live gallons in capacit,\' 
used expressly for generating 
steam under pressure for use out­
side such vessel and any mounting 
or other titting attached to suclt 
vessel which is wholly or partl,r 
under pressure when steam is shut 
off. 

(c) lnspectol' means an,r person ap].Joint· 
ed under this Act to be an In­
spector. 

(d) Owner includes an.v person using a 
boiler as agent of the owner there­
of, and any person using a boiler 
which he has hired or obtained.@ 
loan from the owner thereof. 

(e) Prescribed means Jll'escribed br 
regulations or rules framed under 
this Act. 

(f) Steam·pipe includes only the main 
pipe or pipes through which steam 
passes directly from a boiler (lr 
boilers to a pt·ime·mov~r or othet· 
first user. · 
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3. Nothing in this Act shall apply to any 
boiler or steam-pipe-

( a) used upon or appertaining to any 
railway within the meaning of 
that word as defined in section 3, 
clause 4 of the Indian Railways 
Act, 1890; 

(b) in any steam vessel as defined in 
section 6, clause 2 of the Inland 
Steam Y essels Act, 1884, or in any 
steamship as. defined in section 3, 
clause-1 of the Indian Steamships 
Act, 1884. 

(c) under the control of the R~yal 
Navy. 

L\m\tat\on of application. 

Central Provinces [3(a)l, Bombay (2), 
Madras [11(4)],United Provinces (45(a)J, 
Burma [1(4)), Distinguish Bengal (1) 
'and Punjab [ 1(3)] which excludes only 
locomotive boilers on railways. 

This is mainly a new and more 
precise draft of the old rules. 

N eiv; Naval (including fulyallndian 
Marine) Marine boilt-re are not 
covered by the Acts referred to i~ 3 (b) 
(vide sections 67 and 5, reepectlvely). 
As the llilyal Indian M;arine bas !W­
expert boiler stall all bo1lera under 1te 
control should be excluded. 

Etcltwions. 

4. The Government of India may by notiti· This was not required before as 
~ation in the Gazette of' India exclude an" . former Acts usually referred to notified 

~~ 1 'J ·' areas only. For reason vide report. 
loca.~ area from any or all of the provisions of 
this Act. 

6. (1) A. Local Government may at any 
time appoint such persons as it thinks fit to 
be Inspectors under this Act, and shall appoint 
one of such Inspectors to be Chief Inspector. 

~2! The persons so appointed shall, within 
such area as the Local Government may direct, 
exercise the powers conferred and perform the 
duties imposed on Inspectors by Ol' under 
this Act or by 1·egulations or rules framed 
under sections 27..oa.nd 28 of this Act. 

(3) Every Inspector shall be deemed to be 
3 public servant within the meaning of the 
Indian Penal Code, and shall be officially 
.subordinate to such authot·ity as the Local 
Government may prescribe by rule in this 
:behalf. 

6. An Inspector may at any time, within 
the local limits for which he is appointed, 
enter any place or building · where he has 
reason to believe that a boiler is being used 
for the purpose of inspecting or examining 
such boiler and any steam·pipe attached 
thereto, or of seeing that the provisions of 
section 7 are being observed in respect of 
the boiler. 
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Appointments. 

The important point is the le~al 
position of the Chief Inspector, v•d.e 
United ProVinces [ 3(1)J, Bombay 
[ 4(1)]. The appointment is now made 
compulsory. 

Powers. 
Vide Madras rs(2)], United Provinoea 

(5), Punjab [3 (~)l. 

Status. 

Adopted from the Factories Act 
[4(6)} This diepenses . with special 
pronsions regarding penalties for 
obstructing, etc., an Inspector in the 
discharge of his duties. 

Iraspector ma1} enter building, 

Vide Factories Act [5(a)] and Born· 
bay [18(1)], Bengal (10), Madras (13), 
Pnnjab (13), Burma (17), ,United PrO· 
vinces [7(a)], Central Pro~mces (13(1)]. 
The section has been mod1fied to some 
extent. 



Prohibition of use of boiler. 

This section has been considerably 
ol!trcngthened in view of the change 
in the method of registering a boiler, 
7 (b) is quite new to cover transfers 
lvide report). 7 (a) is now explicit. 
-Vide Bombay 6 (1), United Provinces 
(10), Punjab 5 (1), Burma (6), Madras 
4, Bengal 5, Central Provinces 4 (a). 
The provisos are new and are necessary 
for the administration of the Act. 
See also section 1(3) of 4;his draft 
.Act, 

United ProTincee 7 (e). 

Boiler to be registered. 

This section is largely new and is 
based on the distinction now drawn 
between original registration and 
renewal of certificates, but see Bom· 
hay 8. 

For 8 (1) vide Bombay 8 (1) and 
(2), Central Provinces, 5 (1) and (2), 
Madras 5 (1), Burma 7 (1), Punjab 6 
(1), United Provinces, 11 (l) and (21. 

E:amiootion of boiler, 

Madras 5 (2) and (3), Burma 7(2) and 
(3), United Provinces, ll (3) and (4), 
Punjab 6 (2) and (3). 

Orders of Chief Inspector. 

7. The ownet• of a boiler shall not use the 
same Ol' pe1mit the same to be used-

( a) unless it has been duly registered 
in accordance with the provisions 
of this Act; 

(b) if it has been transfened from one 
province to another until the 
transfer has been reported in the 
prescribed manrie1· ; 

(c) unless a provisional order or a certi­
ticate authorising its use has been 
granted and is in force under th~> 
Act; 

, (d) at a pressure higher than what is 
entered in a provisional order or 
certificate still in force ; 

(e) if it h.as been declared by an Inspector 
to be in a dangerous condition 
while a certincate is in force. 

Provided that Any boiler registered, licensed 
or cettitied under any Act entered in schedule 
I shall be deemed to han been registered or 
certified under this Act ; 

Provided further that, in any loca, area in 
which registration or a certificate o~· license 
for the use of a boiler has not previously been 
required by law the provisions of this section 
shall not ·be in force until 12 months 
after the passing of this Act. 

8. (1) The owner of any boiler, if he desires 
to use the same, shall, if it is unregistered, 
apply to the Inspector to haYe the same regis· 
tcred. Every such application shall be accom· 
panied by such fee as may be prescribed. 

(2) The Inspector shall after giving duo 
notice under section 10 proceed to measure 
and examine such boiler and determine at 
what maximum pressure, if any, such boiler 
may be used in the prescribed manner and 
shall repo1t the result of his examination 10 

the prescribed fotm to the Chief Inspector. 

(3) The Chief Inspector may-

o1 

(a) ref~se to register the boiler or ilerruit 
1t to be used absolutely;- or until 
such alterations or renewals as he 
may ditwt hart> been made to such 
boiler; · 



(b) register the boilet· and assign to it 
a registry number subject to any 
alterations or renewals to such 
boiler that he mny deem neces· 
sary i· 

(r) ordel'the issue o£ a certificate in the 
prescribed fonn authorising the 
use of such boiler for a period not 
exceeding 12 m(}flths at such 
maximum pt·essur0 as he may 
think fit. · 

(4) The Inspector shall forthwith convey 
the orders o£ the Chief Inspector in writing 
and issue any ccrtiticate ordered under· section. 
8 (3) (c) to the owner of the boiler, who shall 
within the prescribed period cause the registry 
number to be permanently marked on such 
boiler in the prescribed manner. . 

9. (1) .Any certificate granted under the 
preceding section or any renewal certificate 
granted under the provisions of section 11 
shall be valid only for the period mentioned 
in the certincate: provided that-. 

(a) when any accident has occurred to 
a boiler ot• steam-pipe attached 
thereto as described in section 17 ; 

(b) when any boiler, not being a port­
. able or vehicular boiler, has been 

moved; 01; 

(c) when any structural alterations, ad· 
ditions or renewals have been made 
to any boiler, or steam-pipe 
attached thereto; 

the certificate shall be deemed to be no longer 
in force until the boiler or steam-pipe has been 
examined by the Inspector and certified for 
such pet·iod and maximum pressure as he may 
deem fit. 

(2) The owner shall on or before tl1e date 
of expiry of a certificate, or as soon as a certi· 
ficate is deemed under the preceding sub· 
section to be no longer in force, apply to the 
Chief Inspector for a renewal ce1tificate. Snch 
application shall be accompanied by the 

· prescribed fee. 

(8) Whenever the period of a certificate 
has expired the owner shall, provided that he 
has complied with the conditions o£ section 9 
\2) and subject to the provisions o£ section 9 
tl), · be permitted to use the boiler at the 
maximum pressnre entered in the former 
ce1tificate, pending the issue of or the refusal 
to i~sue a new certificate or the grant of a 
}ll'Ovisional order nnde1· section 12. 
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(b) Vide Bombay 8 (2), Central Pro­
vinces 5 (2), Madras (9), United Pro­
vinces 11 (2). 

Registration of boiler. 

Bombay 8 (2), Central Provinces 5(3),. 
Madras (9), United Provinces 11 (2). 

Limitation of validity of certificate. 

Conveys the meaning of all existing 
Acts but the- proviso is mainly new, 
though essential. Bombay 9, United 
Provinces 14 and 11, Burma 7, Punjab 
6, Central Provinces 6. 

Owner to apply for re·newal of 
certificate. 

Is in accordance with eltisting Aotsj 

When certificate to remain in force. 
Is most important to cover any 

delays that must occur in inspection, 
vide Madras 4, 



This clause is new and is intended to 
provide for the not infrequent case of 
an owner requiring a fresh certificate 
Lefore the expiry of the old one, e.g., at 
the time of sale or insnrance, etc., t•ide 
United Provinces 44 and Burma 20. 

Date to be fi;:ed for examiMticn of 
boiler. 

Vide Bombay 10, Madras 5, Bengal5, 
Punjab 6, Central Provinces 4 and 8. 

.drrangements to be made by owner. 
The details have been transferred to 

the regnlations. 

When ezaminatwn to be refused. 

Issue of certificate. 
Madras 5, 7 and 8, Bengal 6 and 7, 

Bombay 11, United Provinces 12, 
Burma 9, Punjab 8. 

Vide Madras 6. 

Vide United Provinces 16, Burma 8, 
Punjab 7. 

(4) Nothing ifl this section shall be 
deemed to prevent an owner from applying for 
the examination of a boiler and the issue of a 
renewal ce1iificate therefor at any time during 
the cunencv of an exist~ng wiili.cate subjec 
to the cancellation of such existing certii1cate. 

10. (1) Whenever an application has been 
received under section 8 (1) or section 9 (2) the 
Inspector shall fix a date for the examination 
of the boiler, and shall give the owner thereof 
at least 4 days' notice of the date so fixed. 

(2) On the date so fixed the owner of 
the boiler shall- -· 

(a) afford to the Inspector all reasonable 
facilities for such examination and 
all such information as may 
reasonabl,v be required of him ; 

(b) tl!1'ange that the boiler is properly 
prepared for examination in tl1e 
prescribed manner ; 

(c) provide in the case of a boiler about to 
be registered such drawings, speci· 
ncittions, and certificates as may be 
prescribed. 

(3) If the owner fails without reasonable 
cause to comply with any of the provisions of 
the preceding sub-section the Inspector shall 
refuse to make the examination and shall 
report the facts to the Chief Inspector who 
shall, unless sufficient cause to the contrary be 
shown, require the owner to file a fresh 
application and fee under section 8 (1) or 9 (2), 
as the case may be, if he intends to use the 
boiler. In such cases the provisions of section 
9 (3) shall cease to apply. 

11. (1) The Inspector shall on the date fixed 
examine the boiler in the prescribed manner 
and, i£ he is satisfied that such boiler and the 
steam-pipe attached thereto are in good condi· . 
tion, shall issue a renewal certificate therefor 
in the prescribed fonn for such period not 
exceeding 12 months and for such maxi· 
mum pressure, as he thinks fit, in ae.:ordance 
with regulations framed under this Act, 
provided that i£ the Inspector intends-
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(a) to issue a certificate for a lesser period 
than that applied for (not being 
more than. 12 months); 

(b) to increase or reduce tl1e maximum 
pressure admissible ; 

(c) to order any structmal alterations, 
additions, or renewals to be made 
to the boiler or steam-pipe, he shall, 
within4S hours of his examination, 
infonn the owner in writing of his 
reasons therefor, and shall not 
issue a certificate until he has 
obtained the orders of the Chief 
I mpector. 



(2) If in the opinion of the In~pector the 
boiler is not fit for use he shall, within 48 
hours of his examinati(;n, infmm the owner of 
the boiler in writing, stating his reasons there• 
for, and forthwith obtain the orders of the 
Chief Inspector under section 13. 

12. (1) In the case o£ a boiler in respect of 
which no certificate has previously been 
granted, or in respect of which any sb·uctural 
alterations, additions, or renewals have been 
made or have been ordered to be made or in 
respect of which it is proposed to increase or 
reduce the maximum pressure permissible 
under section 11, the Inspector mar, subject to 
the general orders of the Chief Inspector, 
within 48 hours 11ext after his examination, 
grant to the owner a provisional order in 
writing, permitting the boiler to be used at 
such maximuin pressure as he mar think fit, 
pending the receipt of orders for the issue of 
or the refusal to issue a certincate from the 
Chief Inspector. 

(2) Such pro-visional ordet· " shall be in 
force for a period not exceeding 6 months 
and shall be surrendet·ed by the owner on 
receipt of the Chief Inspectm:• s orders. 

13. The Chief Inspector may refuse to renew 
or may withdraw or re¥oke any certincate 
on the report of an Inspector, or otherwise-

( a) if there is reason to belie-ve that it has 
bllfn :haudnlentlv obtained or 
granted erroneously or without 
sufficient examination ; 

(b) if the boiler in respect of which it has 
been granted bas sustained injury 
or has ceased to be in good condi· 
tion, or is not in charge o£ a person 
competent to ha-ve charge of it. 

14. No structural alterations, additions, or 
renewals shall be ~ade _to any registered 
boiler or steam-pipe unless such alterations, 
additions, or renewals ha-ve been sanctioned in 
writing by the Chief Inspector. The subse· 
quent use of any such boiler or steam -pipe shall 
be subject to the prorisions of section 9 (1,1 (c) : 
pro-vided that, where such alterations, additions, 
or renewals are of a petty nature, the Chief 
Inspector may dispense with the fee required 
by section l! (2). 

15. The owner of anr boiler, who holds a 
pro-visional order or certitlcate therefor shall at 
all reasonable times during the period for 
which such order or certiticate is in force be 
bound to produce the same when called upon 
to do so by a District Magistrate or Commis· 
eioner of Police or an Inspector, or an Inspector 
appointed under the Indian }'actories A.ct, or 
by any person specially authorised in writing 
by a District ~lagish11te or Commissioner of 
Police. 

Refusal of certificate .. 
United Provinces 13 .. 

Is8Wl of provisional orddr •. 
Bombay 6 (iii) (a). 

Sv.rt'ender of provisional order; 

Revocation of certificate. 
Madras 11, Bengal 8, Bombay 17,. 

United Provincesl5, Burma 13, Punjab· 
11, Central Provinces 12, 

.4lteratiom and renewal1 • to be· 
sanctioned. 

Vide United Provinces 26, Madras 
10 {3), Central Provinces 14 u.nd Bom· 
bay 19. 

Production of provisional order or· 
urtificate. 

Bombay 21 (1), Madras 10 (1), Cen• 
tral· Provinces 16 (1), United Province&. 
17. 



Transfer of provisional order or urti· 
~cate. 

Bombay21 (2), ::!>Iadras HI (2), Central 
Provinces ·16 (2). 

Report of accidents. 

Bombay 20, Madras :lO·A, Burma 
10 (1), United Provinces 28 and Central 
Provinces 15. 

(Time for report altered.) 

Information regarding accidents to be 
given. 

Follows United Provinces exactly. 

Conditions for issuing certificate after 
accident. 

New ; it is important that there 
should be a definite rule about certi· 
fiates in such cases. For the proviso 
vide the Report. 

Constitution of appellate authority, 

Bombay 5. 

..dppeals to Chief Inspector. 
United Provinces 20. 
Vide Report, 

..dppeals to appellate authority, 

Bombay 14, Madras 12,. Bengal 9 
Uni~ed Provinces 31 and 32, Burma 16; 
l'tl.llJab 12, Central Provinces 9 and 10. 

16. Any person who becomes the owner of 
a boiler during the period for which a provi· 
sional order or certificate therefor is in force 
shall be entitled to receive the provisional 
o.rder or certificate from the preceding owner. 

17. (1) If any accident occurs to a boiler or 
steam-pipe the owner or· person in charge 
thereof shall, within 24 hours of the occull'enc~ 
thereof, report the same in writing to the 
Inspector. Every such report shall contain 
a true description of the nature of the accident 
and of the injury thereby caused, sufficient 
to enable the Inspector to judge of the'"gravity • 
of the accident. 

(2) Every person shall be bound to 
answer truly, to the best of his knowledge and 
ability, every question put to him in writing 
by the Inspector as to the cause, natw·e and 
extent o£ the accident. · 

(3) No certificate shall be- renewed or 
granted for such boiler under section 11 until 
such renewals or repairs as may be ordered by 
the Inspector have been call'ied out, provided· 
that-

Whenever an explosion has occull'ed, or­
whenever in the opinion of the Inspector the 
accident is of a serious character, he shall 
report the facts to the Chief Inspector, and 
no renewal certificate shall be granted without 
the orders of the Chief Inspector. 

18. The Local Government shall constitut~ 
by rules framed in this behalf an appellate­
authority for hearing appeals preferred by 
owners under section ~0. 
• 19. Any person considering himself ag· 
grieved by-

(a) an order made or purporting to b~ 
made by an Inspector in the 
exet·cise of any power conferred by 
this Act or by any regulation or 
rule made under this Act ; or 

(b) a refusal by an Inspector to pass an 
order which he is required or 
entitled by this Act or by any 
regulation or rule made undet· 
this Act to make, 

may, within 30 days from the date when 
such order is served upon him or such refusal 
is communicated to him or purports to have­
been made, appeal against such order or re· 
fusal to the Chief Inspector, whose decision 
except as provided in the next succeeding 
section, shall be final. 

20. Any person considering himself aggt•it>v· 
ed by au order of the Chief Inspilctor. 
whether in original or in appeal, 
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(a) refusing to register a boiler ot· to 
grant or renew a certificate to the 
owner of a boiler, 



(!.,; refusing to grant a certiitcate for 
the full reriod applied for (not 
being more than 12 months) or for 
the maximum pressure desired, 

(c) withdrawing or reroking a certificate, 
(J; reducing the amount of pressure 

speciried in any certificate or the 
period for which such certificate 
has been granted, 

(e) ordering structural alterations, addi· 
tions, or renewals to a boiler or 
steam-pipe 

may within 30 days of the receipt of such 
order lodge With the Chief Inspector an 
appeal to be heard by the appellate authority 
constituted under section 18. 'Ihe decision 
of the appellate authority shall be tl.nal. 

21. Orders in appeals under sections_ Hl and 
20 shall be communicated to and executed by 
the Inspector concerned and the Chief Inspect­
.{)!, respectively. 

22. Any owner of a boiler who-
(a) makes any structural alterations, 

additions, or renewals to a boiler or 
steam-pipe without the orders of 
the Chief Inspector as required 
by section 14, 

(b; refuses or neglects to produce a cerli· 
ficate when duly called upon so to 
do under section 15, 

(e) refuses or neglects to sunender a 
pronsional ord~r as required by 
section 12 (2), 

.and any person who -
(d) refuses or neglects to make over to 

the new owner of a boiler a pro· 
visional order or certitl.cate as 
required by section 16, 

:e) tampers with a safety·valve of a boiler 
so as to render it inoperative or 
causes it to' be loaded over the 
pressure entered in a provisional 
order or certiitcate in force for the 
boiler, 

'3nd every owner or person in charge of a 
nailer or steam-pipe who-

{f) fails to report an accident to a boiler 
or steam·pipe as t·equired by sec· 
tion li, 

(g) or fails in any case to d~sconnec~ a 
boiler when any person ts examm· 
ina it or working therein in accord­
an~e with regulations framed 
under se~:tion 2i (g), 

~hall be. punishable with a fine which may 
extend to Rs. 100 for each offence. 
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Execution of orders ill appeals. 
This section has beP.n inserted in 

order to cover apparent difficulties 
that have been experienced in execut• 
ing orders in appeals. 

Penalties'fOf' single offences. 
Madras 21, Bengalll, Bombay 31, 

32, United Provinces 34, Burma 18, 
Punjab 14, Central Provinces IS and 19. 



PenalfJ,es JOT continuing offences. 

· J,hdrn~ 21, Bengal 11, Bombay 31 
and 32 United Provinces 34, Burma 18, 
Punjab 14, Central Provinces IS and 19. 

.Penally for tampering with registry 
marl~. 

Bombay 34, United Provinces 35, 
·Central Provinces 20 and 21. · 

Limitation of charges. 
Madras 22, Bengal 12, Bombay 37, · 

United Provinces 40 and 39, Burma 19, 
Punjab 16, Central Provinces 24. 

This section follows existing practice 
as adapted to the proposed system. 

Offences by who111 cog11isable. 
Bombay 36, United Provinces 39(2), 

·Central Provinces 23. 

Issue of regulations. 
Madras 23, Bombay 38, United Pro· 

vincrs 41, Burma 21, Punjab 17, Cen· 
tral Provinces 25. 

23. Any ownel.· of a boiler who uses the 
same or permits it to be used:-· 

H without a prorisional order or certi· 
11cate dulv obtained and in force 
in respect thereof, 

(b) at a higher pressure than that allowe.d 
by a provisional order o·: cerh· 
ncate ja furce in respect thereof, 

(c) without reporting the transfer thereof 
from one province to another as 
require,] h.r section 7 (b) 

~hall be punishable with a fine which may 
extend to Rs. 500 and in the case of a con· 
tinning offence, with an additional fine which 
may extend to Rs. 100 for en~ry day .after the 
first in re"ard to which he is convicted of 
having pe~sisted in the offence. 

24. (1) Whoever rereoves, alters, defaces, 
renders invisible or other;vise tampers with a 
re<ristry number marked on a boiler shall for 
eY~ry ~uch act be punishable with a line which 
may ext:l.'nd to Rs. 500. 

(2) Whoeyer fraudulentl.v marks upon a 
boiler a registr.v number which has not been 
duly allotted to it under the Act shall be 

' punished with imprisonment which may 
extend to 2 years or with fine or with both, 

25. No charge shaH be brought against nny 
person of any offence punishable unde~; this 
Act except within 12 months after the com· 
mission of the offence, nor shall any such 
charge be brought without the sanction of the 
Chief In~pector. 

26. X o offences against this Act shall be 
cognisable except by a Presidency .Magistrate 
or a :\Iagishate of the fir8t class. · 

2i. The Governor-General in Council may, 
by notilication in the Gazette Qf India, issue 
regulations con;;istent with this Act for all or 
any o£ the following purposes:-
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(a) for prescribing- the technical duties 
of the Chief Inspector and Inspect· 
ors j 

(b) for laying down standard conditions 
for the material, design and con· 
shuction of boilers ; 

(c) for determining the maximum pres· 
sure at which a boiler may be used i 

(rl) for regulating the regish'ation of 
boilers, including the fee payable 
thereon, the drawings, specitlc&· 
tions and certificates to be produced 
by the owner, the method of pre­
paring a boiler for examinatil)n, 



the form of the inspector's report, 
the method of marking the regis· 
try number, and the pe1·iod within 
.which such re~;istry number must 
be marked on the boiler ; 

(e) for regulating the inspection and ex· 
amination o£ boilers and steam· 
pipes, and. prescribing forms of 
certificates therefor ; 

(j) for prescribing the material to be 
used for the construction of steam· 
pipes; 

(g) for ensuring the safety of persons 
working inside a boiler ; 

(k) generally for the registration o£ 
· boilers and the technical require· 

ments of the Act. 
28. A Local Government may, by notitic:t· 

tion in the official Gazette, issue rules for all 
or any of the following purposes :-

(a) for ~escribing the administrative 
duties of Chief Inspector and 
Inspectors, their salary, allowances 
and conditions of service, and the 
administrative control to be exer· 
cised over them ; 

(b) for regulating the transfer of boilers ; 
(c) for regulating the administration for 

registering and issuing certificates 
for boilers; 

(d) for prescribing fees for the issue of 
\ renewal certificates, and the method 
-. of determining such fees; 

(e) for regulating enquiries into accidents; 
(/1 for constituting the appellate author· 

ity under section 18, its powers, 
the method of hearing all appeals 
and for levying costs in appeals ; 

(g) for the method of payment and dis· 
posal of all fees, costs and penalties 
levied under the Act ; 

(k) generally for carrying out the ad· 
· ministration of the Act. 

29. All regulations and rules made under 
sections 27 and 28, shall be made after pre· 
vious pu'blication; and when made shall be 
finally published in the Gazette, and shall 
come into force' on such date as may be 
specified therein. 

30. All fees, costs and penalties levied under 
this Act shall be recoverable as public 
demands, and shall be disposed of in such 
manner as the Local Government may direct. 

31. This ·Act shall apply to boilers and 
steam pipes belonging to the Crown. 
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(g) has been added to- allow of pre• 
visions similar to Section 10(2) of the­
Bombay Act. 

Issue of rules. 
Madras 23, Bombay 38, United Pro· 

vinces 41, Burma 21, Punjab 17, Cen~ 
tral Provinces 25. 

Regulations and rulBi to be published~ 
Burma21. · 

Vide Bengall3, Bombay 39, Central 
Provinces 26. 

Public demand has been adopted in.. 
place of " arrears of land revenue." 

Applicability to the Crown. 
Factories Act; Section 54. 
Vide Report. 



P01.0er to Mpend in case of emergency. 
Factories Act, Sectiou 56 
V\M Report. 

Repeal8. 
VWie Factories Act, Section 59. 

32. In c3se of any publio Amergencr, the 
Local Government may exempt any boiler or 
steam·pipe from this Act to such extent and 
during such periocl as 1t thinks fit. 

33. The Acts entertd in Schedule I ar& 
hereby repealed, provided that all appointments 
made and all certificates given und!lr the said 
Acts shall be deemed to have been made m· 
given under this Act. 

SCHEDULE I. . 

.A. ct. 

The Bombay Boiler Inspection Act (V of 1917) as amende(\ to date. 

The Bengal Steam Boilers and. Prime·l\Iovers Act (III of 1879) as amended to. 
date. -

The ~faru·as Steam Boilers and Prime·11Iovers Act (III of 1893) as amended. to 
date. 

The Punjab Steam Boilers and Prime-~Iovers Act (II of 1902) as amended to 
date. 

The Burma Steam Boilers and Prime·)Iovers Act (II of 1910) as amended to. 
date. · 

The United Provinces Steam Boilers Act (III of 1915) as amended to date. 

The Central Provinces Boile1· Inspection Act (II of 1907) as amended to date. 



APPEND IX I.-B. 

Regulations framed by the Government of India under 
Section 27 of the Indian Boilers!Act. 

AcT No. OF 192 , 

PAGES. 
PRELIMINARY. 

Purl. 

Standard conditionsfol' the design _and construction of Land Boilers. 

SECTION I.-General Requirements and Conditione aslto l!fatel'ial, 
Workmanship, etc. · 63-64 

• SECTION H.-Materials of Construction 66-70 
SECTION III.-Rules for Determining the Working Pressure to be 

allowed on •arious parts of Boilers •171-133· 

PART II. 

Inspection. 

SECTION !-Regulations for the Registration and Inspection of 
Boilers , 134-140· 

SECriON II-St;)am pipes 141 



PRELIMINARY. 

1. The following regulations for the in8pection of land boilers and main ste.!m 
11ipes in British India, and for their material, design and construction, shall be 
applicable to all boilers registered after the first day of ..................................... . 

Boiiers registered before that date under the various Acts, and boilers in areas 
~xcluded from the operation of such Acts on that date, shall, as they stand, be 
deemed to comply with these regulations. 

2. In Part I Inspector means, for material manufactured or boilers constructed, 
(a) in British India, an Inspector appointed by Government for the purpose, (b) 
cutside British India au Inspector aeting on behalf of any Inspecting Authority 
J'ecognised as competent by the Government of India. 

Part I.-Standard conditions for the design and 
construction of land boilers. 

SECTIO~ I.-GENERAl, REQUIRE.\IE~TS AND CONDITIONS AS' TO 
)!ATERIAL, WORK:.\lAXSHIP, Ere. 

1. ,fiUandm•d Requirements. llaterial.-All stRel plates, rh·ets at1d bars,· used 
in the construction of boilers must be tested aml found to conf011n to the require­
ments of Section II. 

Construction.-All boiler,; during construction shall be under the supervision 
of an lnRpector. 

I11spector's certijieate.-For boilers imported into British India a certiticate 
from an Inspecting Authority certifying that the material was tested and the 
boiler built under their supervision shall be fumished to the Chief Inspector before 
m· with the application for registration. In the case of steel made and tested by 
well known makers in India or Great Britain, the certificat~ of the makers as pres­
cribed in Clause 16 of Section II will be accepted in lieu of one from an In><pecting 
Authority. 

lJJakers' Ce1·tificates muler Section 10 (2) (r) of the Ad.-The following certi­
ficates shall be furni,hed to the Chief Inspector before or with the application for 
r~gistration :-

(a) a certiticate of manufacture and test from the maker of the boiler contain­
ing a de;;cription of the boiler, its principal dimensions, particulars of 
the kind of material used in its construction, the thickness o£ all plates, 
the diameter of and method o£ forming the rivet holes in the 
shell plates, particulars of any departure from ordinary practice in making 
the shell such as solid rolling or welding, th~ydraulic t~st to which the 
boiler was subject~d, the intended working pressure, the year and 
place of make, and the works number of the boiler; 

~uch certificate must bl' signed by the maker or a responsible representative at 
the works. I 

(b) a fully·dimensioned drawing or print showing a longitudinal section and 
end new of the boiler, and beming the works number of the boiler and 
the maker's office stamp; 

(r) a certificate or certificates from the steel maker and the maker of the plates, 
ri'l'ets or bars in accordance with Clauses 15 and 16 of Section II. 
The certificate of the maker o£ the plates, 1ivets or bars, must show the 
dimensions of the various plates, etc., te~ted, together with their number 
and the number of the charges from which made, the dimensions of the 
~est piece~,. their ultimate tensile break!ng stren~h in tons per square 
mch of sedwn, the rercenta~e of elon~atwn and the len(l'th on which 
measured, the number, kind and result of bend or (1ther t;sts made and 
the date of te•k 



Mala:r's stamp.-Tbe boiler shall have stamped uron its front plate in a con­
spicuous position the following particulars:-

MAKER'S NUf!. 

Works' number . Year of make 

Tested to ..................... lbs. on ................................... . 

W. P ........................ lbs. Inspector's initials or stamp 
of Inspecting Authority. 

2. Boilers ··not complyiu;J ·witlt Standard Rcquirements.-Boilers· not fully 
complying with the Standard Requirements may, with the appro>al of the Chief 
Inspector, be allo"·ed to work at a lower pressure than would otherwise be permitted, 
but no st.ructuml part of a boiler made of Bessemer process steel or of cast or malleable 
cast iron shall be accepted. 

Modification of FormultP.--rnder the Regulations for determining the working 
pressure to be allowed on .arious parts of boilers, the mate1ial (except where specifi­
cally indicated) to which the formul<n apply is steel complying with the requiremsnts 
of Section II. . 

Where steel of a lower tl'nsile breaking ~trength than the minimum required 
under Section II is employed, sueh minimum tensile breaking strength shall be 
used as S in the formula~ for determining the working pressure. Where end 
plates, furnaces, flat plat:s, gusset and other stays, etc., are made of steel or iron 
for which no test cerhficates are produced, the working pressure as found from the 
formulre, reduced by 16 per cent. ohall, except where such material is specifically 
pro>ided for in anv formula, be the working rressure permitted. , 

For flat plates· of copper, the working pressure as found from the formulre, 
reduced b> 50 per cent. shall be the working pressure permitted. 

3. Stdndard Speeifications Jor .Jlaterial.-Standard specifications for steel, 
wrought iron and copper plates and bars, and for cast steel for firebox girders are 
prescribed in Section II, but certilicates of tests of material for wrought iron (except 
for special wrought iron for screw. stays) ,copper an~ cast steel need not be pr?duced 
unless special allowances are requmd. Such sp!.'Cial allowances shall be m the 
discretion o£ the Chief Inspector. 

4 Welded Steel plates.-Xo steel plates subject to a direct tensile stress are 
· to be welded, except where the weld is co>ered by a 

From Board .. of _,Trade butt strap or straps or except where specifically permitted 
"Standard Condition• · in the Standard Conditions. 

5. Annealing crfter ll'arking i n.fire.-AJJ steel plates which are welded, dished, 
flanged or locallv heated nre to be afterwards efficiently 

From Board of Trade annealed • 
" Standard Conditions "· · 

6 Rit·et Holes.-All rivet holes must be drilled "fair" and as far as possible 
· they should be drilled in place. After drilling the plates 

, From Board . ~f ns ~,radc the buns should be removed, the faying sUlfaces of the -
• Standard Coruhtio · plates cleaned and the sharp outer edges of the holes 

remo>ed. 
Where sizes of rh·eh are mentioned in the Standard Conditions the sizes refer 

~ ti to the diameters of the rivet holes, not to the diameters 
From prac ce. of the rivets used before closing~ 

7. End plates in steam space.-The end plates in the steam space in way of 
uptakes are to be shielded from contact with the hot 

From :Board of Trade .,.ases 
" Standard Conditions". "' · 

8. Hydraulic tests of 1te1c BoUers.-In all new boilers working at pressures 
up to 100 lbs. per square -inch the hydraulic test must 

From Board . ~£ Trade be twice the workin"' pressure. For boilers workinoo at 
'' Standard Conditions" " h" h ' pressures greater than 100 lbs. per square inc t e 
hydl'aulic test pressure must be 1t times the working pressure plus 50 lb~. per 
square inch. 
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SECTIO~ II.-)IATERIALS OF COXSTRUCTW._:'~ 

STEEL PLATES, RIVETS HD BAllS. 

(Based on British Standards.) 

1. Process of llfant{{ildm•e.-Structural steel. for 
Section II i• taken boilers shall b~ made by the Open Hearth process,. ac1d or 

from the Board of Trade basic. 
" Standard Conditions " 
except clause 16, 

2. }i-eedom from Difeds.-The finished material ~hal~ be. fi:ee from cracks, 
surface flaws, and lamination. It shall also have a workmanlike hOioh, and must not 
hare been hammer dressed. 

3. Testing anrl InsperUufJ.-The following te.sts and inspections shall be made .at 
the place of manufacture prior to despatch; but, m t~e e,·en~ of any of the .matenai 
provin~ unoatisfactory in the course o£ being worked mto bmlers, ~uch !llatenal shall 
be rejecte(l, notwithstandin~ any previous certiticate of satisfactory tcstm~, and su~h 
further tr .. ts of the material from the same dmge may be made as the Inspector m 
attendance mny ronside!· desirable. 

1. Tensil11 Test Pieces.-The tensile strength and ductility •hall be determined 
from Standard t~st pi\'Cf's cut lengthwise Ol' crooswise from the rolled material. When 
n:at.erial is am~ealed or otherwise tre~ted before ~espatch, the. test pieces shall be 
snmlurly and munltaneously treated w1th the matenal before teshng. · 

Platr.~.-Wherever practicable the rolled surfaces shall be retained on two opposite 
oides of the test piece. The elongation shall be measured on a Standard test piece­
haYing a gaug-e len~th of S inche;;. 

For material more than* inch in thickness the width of the te.;t pie~e between 
the gauge points shall not exceed li inches; for mat<.'rial i inch to i inch in 
thicknes~, inclnsive, the width shall not exceed 2 inches; for material less than 
i inch in thickness the width •hall not be more than 2~ inches. In other respects 
the test piecL·~ ~hall conform generally to the Standard Test Piece A of the British 
Enginee,ring· titandards Committee. 

Rouuif Bai'S.-Rars mny be te>:ted full size as rolled, or they may be turned down 
to a conveniL•nt size, and if tested 1 inch in diameter or under the test piece shall have 
a gnuge )L•ngth of 8 times the diameter. When enlarged ends are used the length o£ 
the parallel portion shall be 9 times the reduced diameter (Standard Te~t Piece B of 
the British Engineering Standards Committee). The sectional area of the test piece 
shall be twt less than{: square inch. Where bars are above 1 inch in diameter, and 
are tested f1~ll ~ize as rolled, or have been turned down and the resulting test piece is 
above 1 in('h in diameter, a gauge length of 4 times the diameter may be used if 
prderred b,l' the ::\Ianufarturer, in which case an increased elongation will be required, 
us •p~ci!\ed in Clause 6. When enlarged ends are used the length of the parallel portion 
fhall be not le>~ than 4i times the reduci>d diameter (Standard Te't Piece F of thl' 
Briti~.h Engineering Standards Committee). · . 

Any straightening of test pieces which may be required shall be done cold. 

u. lifl!fhanical Tests, and Selection of Test Piece,,.-P!ates and bars for' boilerS' 
shall compl~, with the following mechanical tests. All test pieces shall be selected by 
ihe lnspectur and tested in his presence, and he shall satisfv himself that the condi-
tions herein described are fulfilled. • 

6. Tensile Tests. Plates.-The tensile breaking strength of steel plates fo1· 
shell~, gu~>et ~tays and g-irders, determined from Standard Test Pieces, shall be 
between the limits of 28 and 3~ tons per square inch, but a range of not more than 
4 ton;~ per bquar~ inch 8hall be permitted in any one case. For plates intendt>d for 
flang"lllg' or wPIJmg-, and for combustion rhambers and furnaces, the tensile breukin« 
streng"th shall be between the limits of 26 tons and 30 tons per square inch. Th~ 
ellln~atwn, llll'~sured on a standard t<.>st piece having a g-auge len~th of 8 inches, shall 
be nut bs than :w per .cl·nt. for material of i inch in thickness and upwards required 
to h:wa a t~o,J!e brt'akl!lg litrength between the limits of 28 tons and 3~ tons )'fr 
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square inch ; and not less than 23 per cent. for material o£ i inch in thickness and 
upwards required to have a tensile breaking strength between the limits of 26 tona 
and 30 tons per square inch. 

Stay Bal's.--The tensile breaking strength of long-itudinal stays shall be between 
the limits o£ 28 tons and 35 tons per square inc~, with an elongation of not less than 
20 per cent. measured on the Standard Test P1ece B, but a ran"'e of not more than 
4 tons·per square inch shall be permitted in any one case. For steel bars for com bus• 
tion chamber stays the ~ensile ~reakin~ stren~h shall be between the limits of 26 tons 
and 30 tons per square mch, with an e!ongahon of not less than 23 per cent. measured 
on the Standard Test Piece B. 

Where Stay Bars are tested on a gauge length of 4 times the diameter (Test Piece 
F) the elongation shall be 24 per cent. and 28 per cent. respectively. 

The tensile breaking strength of angle and tee bars shall be between the limits 
of 28 and 32 tons per square inch, with an elongation of not less than 20 :pd' cent. 
measured on the Standard Test Piece A. 

For material under i inch in thickness the elongation may be 3 per cent., but 
not more than 3 per cent. below the above-named elongations. 

Wherever practicable the rolled surfaces shall be retained on two opposite sides 
of the test piece. . 

Rivet Ban-The tensile breaking strength of rivet· bars shall be between the 
limits of 26 tons and 30 tons per square inch of section, with an elongation of not less 
than 25 per cent. measured on the Standard Test Piece B, or 30 per cent. measured on 
the Standard Test Piece F. The bars may be tested the full size as rolled. 

7. Number of Tensile Tests.-Plates.-One tensile test shall be taken from each 
plate as rolled. For plates exceeding 2~ tons in weight one tensile test shall be taken 
from each end. 

Angle, Tee, Rivet and Stay Bars.-One tensile test shall be made from each 15 
or part of 15 bars rolled of each section or diameter n·om the same charge, but not 
less than two tensile tests shall be made unless the total number' of bars rolled from 

-the same charge is 8 or less than 8 and the bars are of the same section or diameter, 
in which case one--tensile test will suffice. For round bars of It inches diameter and 

' under, the numbers 50 and 20 shall be substituted for ·15 and 8 respectively for 
.determi.ning the number of tests required. 

Sho.uld a tensile test piece break outside the middle half u£ its gauge length, the 
test may, at th(l :\Iaker's option, be discarded and another test be made o£ the same 
plate or bar. 

8. Bend Tests-Co!d Bends.-Test pieces shall be sheared lengthwise or cross• 
wise from plates or bars, and shall not be less than 1~ inches wide but for small bars 
the whole section may be used. For rivet bars bend tests are not required. 

Temper Bends.-The test pieces shall be similar to those used for cold bend tests. 
For tempet· bend tests the samples shall be heated to a blood-red colour and quenched 
in water at a temperature not exceeding 80 degrees Fahr. The colour shall be judged 
indoors in the shade. 

In all cold bend tests, and in temper bend tests on samples 0·5 inch in thickness 
and above, the rough edg-e ot· anis caused by shearing may be removed by tiling Ol' 

~~'rinding, and samples 1 inch in thickness and above may ha'"e the edges machined, 
but the test pieces shall receive no other preparation. The test pieces shall not be 
annealed unless the material from which they are cut is similarl.v annealed, in which 
.case the test pieces shall be similarly and simultaneously treated with the material 
:before testing. , 

For both cold and tet~per bends the test piece_ shall withstand, without fracture, 
bein~~' doubled over until the internal1·adins is equal to 1\ times the thickneRs of 
the test piece and the sides are parallel. 

}<'or small sectional material these bend tests may be made from the flattened bar. 
Bend tests may be made either by pressure or by blows. 

. 66 



9 . .. Yumber of Bend Tests, Plates.-A cold or a temper bend test shall be 
taken from each plate as rolled. For plates exceeding 2~ tons in weight one bend test 
~hall be taken from each end. 

The bend tests from ~;hell plate,;, butt straps a.ud other plates which have not to be 
flan11ed or worked in the lire or which when in use are not to be exposed to flame are 
to b~ colu benu k,;ts. The band te.;h from plate> which h:1re to ba ftanged or worked 
in the rlre or which when in use will be exposed to flame are to be temper bend te:;ts. 
In the case of ~;hell plates permitted to have a tensile brea.king s~r~ngth above 3.J. 
tons per square !nt\:, one temper bend te>t mus~ be. m'lde m addtbon to t~e . cold 
bends above specified m the case of each plate whwh 1s above 3.J, tons per square mch. 

Angle Bars.-A cold or a temper bend test shall be made from each angle bar 
rolled. 

Sta,y Bars.-A cold and a temper bend test shall be made from eve111o stay bars 
as rolled from each charge. , , 

10. Tests for JJfanufartured Rivets.-Rivets selected by the Inspector from the 
bulk shall withstand the following tests :- · 

(a) The rivet shanks are to be bent cold, and hammered until two parts of the 
shank touch, without fracture on the outside of the bend. 

(!1) The rivet heads are to be flattened, while hot, in the· usu.al m~nne~·· witho~t 
cracking at the edges. The heads are to be ftattened until thetr d1ameter 1s 
2! times the diameter of the shank. 

11. Additional Tests before Reiection.-Should the test pieces first selected by 
the lnfipector not fultil the test requirementS, two further tests of the same kind may be 
made, but should either of these fail, the plates or bars £rom which test pieces were cut 
shall be rejected. In all such ~asPs further teats ehall be made before any material 
£rom the same. charge can be accepted. 

12. Branding.-Emy plate and bar shall be clearly and distinctly: marked by the 
maker in two places with an approved quality brand indicating that the material has 
eomplied with the required tests; and also with the number or identification marks by. 
which they can be traced to the charge from which the material was made. . 

13. Defacing of Rqjecterl Material.-In the mnt of the material failing in 
any case to withstand the prescribed tests, the Inspector shall see that the quality 
brand stamped on the material has been defaced by punch marks extending beyond 
the braml in the form of a cross, denoting that the material has been rejected. 

U Facilitics.for Inspection.-The maker shall adopt a system of marking the 
ingots, billets, slab,, plate>, bars, etc., which will enable all finished m~terial to be 
traced to the original charg-e, and the Inspector must be given eve11 facilitv for 
tracing all plates and bars to their resp~ctive charges, and for wituessin" the required 
te,;ts. When he is satisfied with the material and with the results of" the tests, he 
shall be furnished with two copies of the advice notes of the material for his 
signaturo.J. 

15. Steel not produced where 1·olleJ.-Where stllel is not produced in the works 
at whi~h it is rolled, a certificate shall be supplied to the Inspector deputed to 
witnm the testing of the material, stating the Open Hearth Process by which it was 
made, the name of the Steel Maker who supplied it, also the number~ of the char"'es 
for refet·erwe to tlie books of the Steel Maker. The numbe~ of the charooe shall "be 
marked on each plate or bar for the purpose of identification. 

0 

lo. Maker's c&rtificate.-Before the mill ~heds are signed, the :llak~r shall 
This is taken from the furnish the Inspector with a certiticate guaranteeing that 

.British Enp-ineering Stand· the material has been made by the Open Hearth Proces1 
W:'ls ~pecitkation with tl.1e acid or basic, and that it has beeu subjected to, and ha8 
~~t~~~~ .~f the words "acld withstood satisfactorily, the tests abo\·e de>crib<d in the 

' presence of the Inspedor. The following form of 
C7 
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lalrtiricate will be accepted if printed on each mill sheet with the name of the firm, and . 
initialled by the Test House ::\Ianager =--: · 

" We hereby certify that the material described below has been made by the· 
Open Hearth Process, ((baci~)) and has been satisfactorily tested in 

!\SIC I 

the presence of -T yot"!ll'Hlnspe~ior in accordance with the Standard our es ouse anager 
tests." 

!RoN PLATES, RivErs ASD BARS .. 

17. Tes(s.-I£ full allowance for iron shell plates, stay bars and rivets is required, 
the matedal must be tested in the same way as steel in 
accordance with the following requirements. From general practice. 

From Bombay Revised 
Rules based on Board of 
Trade and other British 
Engineering Authorities. 

18. Plates.-The tensile breaking strength shall not· 
be less than 22 tons per square inch with the grain and 2(} 
tons per square inch across the grain. The elongation 
sl1all not be less than 16 per cent. with, and 10 per cent. 
across the grain. 

19. Rivet Ban-The tensile breaki~g strength shall not beless than 25 tons per 
From Bombay Revised square inch, with an elongation o~ not less than 27 per 

Rules based on Board of cent. measured on the Standard Test Piece B. or 32 per 
Trade and other British cent. measured on the Standard Test Piece F. The bars 
Engineering Authorities. .may be tested the full si?.e as rolled. 

From Board of Trade 20. 'l'ests for ma11ujactured 1·ivets .-To be the same 
"Standard Conditior:s " as for steel. (See Clause 10.) 
for Steel Rivet•. 

From Traills " Boilers, 
Marine and Land " other 
authorities and general 
practice. 

21. Stay Bars.- The tensile breaking strength shall 
not be less than 21 tons per square inch, with an elonga­
tion of not less than 20 per cent. measnred on the 
Standard Test Piece B. or 25 per cent. measured on the 
Standard Test Piece F . 

. Special lronj01· Sc1•ew Stays, jo1• Fireboxes and Combustion Chambers.-In 
From B~ard of Trade o~·der that iron screw .stays may ~e approved of. the same 

" Standard Conditions" siZe as would be reqll!red for mtld steel the Iron must 
' withstand the following tests :-

22. Tensile Tests.-The tensile breaking strength shall not be less than 21} 
tons per square inch, with an elongation of not less than 2;) per cent. measured on 
the Standard Test' Piece B or 30 per cent. measured on the Standard Test Piece F. 

23. Bend Tests.-Test piect>s eithe1• of the bar as rolled, or turned down to 1 
inch diameter, shall stand bending cold until the sides are parallel and the space 
between the two sides is not greater than the diameter of the test piece. 

24. Number of tensile tests.-The bars as rolled are to be placed in batches of 
twenty, and one tensile test is to be taken from each batch. If this is unsatisfactory, 
two other b~rs are to be selected for test, but should either of these fail the batch, 
is to be rejected. 

25. Nu'fl!,ber of bend test.~.-One ordinary bend test is to be taken from each 
batch, and a similar test piece from each batcl't is to be lightly and evenly nicked on one 
side with a sharp cutting tool and bent back at this point through an angle of 180 deg· 
rees by pressure or by a succession of light blows. The fracture must be clean, fibrous, 
free from slag or dirt or any coaroe crystalline structure. I£ either o£ these is un· 
satisfactorr, two other bars are to be selected for test, but should either of these fail 
thll batch fs to be rejected. 

In all case~ the selection of tl1e test pieces is to be made by the Inspectors. 
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CoPPER Purrs, Sur J.:SD Rrn:r EARs: 

26. Tensile Tests. Plates.-'The tenbile breaking strength of copper plates for fire-
From Unwin's " :M;cLine bo1es detennined from Standar~ test ~ieces shall n?t be 

Design " and Hiller's Jess than 14 tons per square 1nch w1th an elongatiOn of 
•• Steam Boiler Construe· not less than 35 per cent. 
tion ", 

8tay and Rivet Bars.-The temile breaking strength of ~opper stay. and. rivet 
bars for nreboxea shall not be less than 14 ton> per square mch of section w1th an 
elongation of not less than 40 rer cent. mea:;ured on the Standard Test Piece B. 

27. Bend Tests. Plates.-:-For either cold or red hot tests the test piece shall 
From Hiller's "Steam withstand being doubled over without fracture until the 

Boiler Construction," i.e. sides are tou~hing and parallel. 
the Rules of the National ~ 
Boiler Insurance Company. 

28. Hammer Tests fr.;r Rods.-A piece .of rod or bar 1 _inch i~ length sh~ 
withstand, without crackmg at the edge>, bemg hammered endwiSe until the length 1s 
t·educed to i inch. 

CAST STEEL. 

29. Steel Castings.-Steel for castings ohall be made by the Open Hearth Pro· 
ce.ss, acid or basic, and all •uch castings shall be 

F~om Board of Trade. and thoroughly annealed at a uniform temperature and be 
~~~~~h Standard Speclfica· allowed to cool down prior to removal from the annealing 

· furnace. I£ sub>equently heated with the Inspector's 
approval, they shall again be similarly annealed if required by the Inspector. 

' 30. Tensile and Bend Tests.-!£ full allowance for steel ca:;tings for firebox 
or combustion t·hamber roof girders is required, they shall be tested as follows :-

31. Numl1er of Tests.-At least one tensile and one bend test shall be made from 
the casting from each charge, and when more than one casting is made from one 
charge, at least one tensile and one bend test shall be made from the castings run from 
one common pouring head ; but separate tests should be made from each castin"' or 
set of ca:;tings run from each separate pouring head. "' 

Test pieces shall not be cut off until they l1are been stamped by the Inspector 
after the annealing has been completed. · _ 

32. Tensile Tests.-The tensile breaking strength of steel castin"'s shall be 
between the limits o£ 26 and 40 tons per square inch, with an elongation~£ not less 
than l:S 11er cent. measured on the Standard Test Piece C, D orE (See Forms of 
British Staudard Tensile Test Pieces). - . 

33. Bend Tests,-Cold bend tests shall be made upon test pieces having a 
F B d f T d d l'ectanr,rular section o£ 1 in~:h wide by f inch thick. The 

B ·tl: stnrd 0d J/ e.;n test pieces shall be machined and the edges rounded to 
ti~~~· an ar peel ca· a radius of ·lath inch. The test pieces shall be bent over 

· the thinner section. 

Bend tests may be made by pressure or by blows. 

The test piece' must with:;tand, without fracture bein"' bent throuah an an"'le 
~,£ 60 degre~s if the tensile breaking st_rength is betw'een 35° and 40 ton~ per squ~e 
mch, an~, In the ca:;e o~ other .castmgs through an angle of 90 degrees, but if they 
are ~·equm~d to ~e of supenor qua~1ty the angle should not be less than 120 degrees, 
the 10tcrnal radiUs uf the bend bemg not !,''!'eater than 1 inch. · 

From Board of Trade 34. If full allowance for steel castings is not required 
Rt>!!ulations and Bombay 
1\criscd Rules. only bend tt>sts. as a bore nted be taken: 

.'X o te>ts need be ma.de from. unimportant steel castings or from steel castings 
wL1ch. are used for artwle~ usually made of cast iron if the scantlin"'s are not 
mah·nally r~du~ed b~luw what would be requil·ed if CA6t iron were used. t> 
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FORMS OF BRITISH STANDARD TENSILE TEST 
PIECES. 

For plates and other structural material. 

TEST PIECE A. 

For thicknes~~§ .over f" :-:Maximum width allowed = 1~ inches. 
For thicknesses f" to i" :-Maximum width allowed= 2 inches.,. 
For thi~k-~e~~es under l" ~-Maximum width allowed = 2~ inches. 

+-~fr---f-. ·-·f-- I I It I I 
I I B'' GAUGE LENGTH ' --* I I 

: If.- Parallel for a length of not less than ~ : 

M-- TOTAl. I.ENGT~ 1 ~1l'o0T 18 INCHES. ---+l 

TEST PIECE B. 

i ·---!--!8-
1 I I I 

: ~ GAUGE LENGTH ----"! : 
~ Parallel for a length of not less than 8 times the diameter. ~ 

With enlarged ends :-Parallel for a len~th of not less than 
9 times the reduced diameter. 

TEST PIECE F, 

-h·-f----3~ ! 1 
I I I I 
I I I ' 

I If- GAUGE LENGTH ----4 : 
I It-parallel for a length of not less tha,;--l'l II 
J 4 ti me3 the diameter. 
11-- With enlar~ed ends :-Parallel for a ----..1 

length of not less than 4~ times 
the reduced diameter. 
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SECTIOX III.-RrLES FOR DETERlUXL\G THE WORKL\G PRE5S'CRE 
TO BE ALLOWED OX V !RIO'CS PARTS OF BOILERS. 

CrunRICAL SHILLs. 

1. Formula fvr W01·king Pressure of Sltell.-" For cylindJical shells, barrels, 
steam and water drums, and domes of boilers the maxi· 

Adapt;,d from Board· ~f mum working pressure per sq_uare inch to ~e allow~d shall 
Trade St.andar.d Condi· be calculated from the followm" formula :-
tton " to m1t >ar!Ous types 0 
of land boilers. • 

S'EJWANTS OF INDIA SOCIETfS 
EqtnttOftt, BRANCH UBR.ARY 

W.P. =(t-2)xSxJ. 
CxD. 

W. P. is the working pressure in lbs. per square inch. 

t is the thickness of shell plates in 32nds of an inch. 

BOMBAY 

S. is the minimum tensile breaking strength o£ the shell plates in tons iJer 
square inch, "or whatewr strength is 

Laat sub-para~apb added allowed under Clause 2 of thiil sf>Ction." 
t<:~ provide for material not 
np to standard. 

J. is the percentage of strength of the longitudinal seams of shell" or of a 
line of holes in the shell for tubEs, stave, or 

Alternatives added to a~t rivets, or of an opening in the shell not 'fully 
:t:;~,us types and condt· compensated, whiche¥er is least " calculated 

by the methods hereafter described; 

C. is a co-efficient as follows:-

2·75 when the longitudinal seams are made with double butt straps" and 

Added 'd f when small shells arP formed from wlid, 
. to proVl e or cer· rolled sections." 

tam email shells. 

2·83 when the longitudinal seams are made with lap joints and are treble 
riveted. 

2·9 when the longitudinal seams are made with lap joints and are double 
riveted. 

"3·0 when the longitudinal seams are welded and are fittoo with a single 

Added to provide for the butt strap." 
stated condition. 

3·3 when the longitudinal seams are made with lap joints and are single­
ri•eted. 

D. is the inside diameter of th-e outer stra.ke of platina of the cylindrical 
shell measured in inches. "' 

The Factor of Safety must be in no case less than 4. 

"An addition of 10 per cent. shall be made to the appr0priat~ co·effici~nt for ;:hell 
• plates of externally !ired boilers eiposed to the direct : ~tt from Bombay Reo impact of furnaee flame and for shell plates into which 

'·" u e>. tubes are eipanded." 

The abo•e co-effic-ients a~e stan~a.I·d and ar~ to be ust:d or:Jy for boilers open to 
XeW-IIhna~ory. msrectiO~ by an In~Joe.::tor durir:g the whole period of 

construcbon and whith a1e certir]ed bv him as havin" 
bc'·n constructt>d in (l\:corthn,e with the Standard Conditions laid dv~n in these rul.:s."' 
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New, to provide for boilers 
not up to standard but fit 
for work at a reduced prea· 
sure. From Bombay Re· 
vised Rules and prac· 
tic e. 

For shells with beat type 
·of joint and up to standard. 
The factor of safety is 4. 
If (a) and !b) be added, and 
21 tone instead of 28 tons be 
allowed the eq nivalent factor 
of safety will be 5'8, which 
'is not too high for unknown 
conditions. 

2. Boile1• shells 110t in accOJ•dance wit/1 Standar~ 

Conditions.-When the standard conditions are not com-

plied with, additions to the appropriate co-efficient are to 

be m~de as follows :-

(a) 15 per cent. of the standard co-efficient when there ii·e no proofs of te>ts o£ 
material. In such cases if the Inspectol' is satisfied that the shell plates 
are o£ good material, S in Equatior: ~ shall be taken at 2.J. tons for steel, 
21 tons for iron with the grain and 18 tons for iron across the 
grain. 

(b) 10 pet cent. o£ the standard co-efficient when a boiler has not been in· 
spected during conshuction by an Inspector and certitied by him. 

(c) 1 per cent. of the standard co-efficient for each ton or part of a ton by which 
the minimum tensile breaking stren~th of steel shell plates is below 
the minimum presc1ibed in Section 11. : 

Steel having a tensile breaking strength below 2.J. tons sl10uld be treated as iron. 

(j) Such percentage of the standard co-efficient when the workmanship is in 
. . . any way doubtful and the Inspector is not. 

Add1tion ~ot speCified, .to satisfied that any of the foreO'oin"' additions 
be left to discretion of Chief h · b " " · 
Inspector-old practice. to t e co-e~c1ent would e suffic~ent to 

meet the cll'Cumstanceo as the Chief In­
spector deems fit. 

3. "Minimum Thickness of Shell Plates. -Shell plates must not be less than 

R 
. d t inch in thickness." 

From Bombay · eVlse 
Rules and experience. ' 

4. "Position of Longitudinal Seams. -Each ring o£ plate forming the shell, 
. b:mel or drum should be in one piece and haYe its longi-

From Bomba.Y Rmsed tudinal seam well out of line with those o£ the adjoining 
Rules and expenence. · I L h' C · h d ,,, t t b b '1 r1ngs. n ancas m:>, onus , an , a er u e 01 ers, 
where parts of the shell are exposed to flame the long-itudinal seams should be in the 
steam space, arranged alternately on each side of the crown and clear of the brick 
work." 

5. " Riveting of End Seams.-The riwting of the seams joining the end plates 
to the cylindrical shell should be not less than 42 per 

"From Board . ~f T,rade cent. of that o£ the solid plate. Where the shell plates 
Standard ConditJO'!IS . d 5 • h · th' k th · h h 11 excee 8 me m rc ·ness e seams connectmg t e s e 

plates to the end plate> or angle bar are to be double riyeted. " 

6. " Otlter Circumferential Sear..s.--The circumferential seams joining the rings 
Adapt.ed from Board of of shell plates should have a strength of joint not less 

Trade "Standard Cond.i· than 50 per cent. of the solid plate. 'Yhere the shell 
tiona". Inapplicable por· plates exceed t inch in thickness, the intermediate 
tions of original omitted and circumferential seams of Lancashire, Comish, and .Marine 
minimum percentage of tvpe Boilers ' · • • ' ' ' · ' , " 
joint reduced from 62 to 50. • 
As at present constructed 
the circumferential seams 
of Lancashire and Cornish 
'boilers very seldom have a 
strength percentage of 62. 



7, Welded Sliell Plates.-•• Welded oeams in boiler shells must not be passed 
unless " the weld is covered by a butt strap or straps 

Adapted from Board of " se<:urely rinted to the shell. " for small steam domes 
'Trade Standard Conditions. where the welding is done by hammer and the plates do 

not exceed ~ inch in thickness the sb·aps may be omitted. 
The sh'en~rth ~hall in such cases be assumed to be 50 per cent. of that of the solid 
plate. " 1'he thickneos tf the covering sh'ap over the weld should be in accordance 
with the rules for butt straps." 

8. Butt Ends of Sltell Rings.-The ends of shell plate rings where butted should 
F B . be given the same cun-ature in the rolls as the rest of the 

Rul~~~ oml!ay Rensed ring. The setting should not be done by hammering. 

9. "Butt Straps.-Butt straps must be cut from plates nnd not from rolled 
From Board of Trade strip. " " They should be bent in the rolls to the 

"Standard Conditions." required cun·e. Thinning of the ends of butt straps 
From Bombay Revised which tuck under the shell rings should be done by 

Bulee h' d b b t' d ha · " · mac me an not y ea mg an mmenng. 

10. :Jlethods of Calculating the Strength of Rivete(l Joints.-The percentage of 
Fro B d f T strength of a riveted joint (J J is found from the follow• 

"Sta:dard C~~ditione ,;ade ing formulm (a), tb), (c) : (a) and (b) are applil'.fl.ble to 
. . . · any ordinary type of joint; (c) is applicable only to that 

type of Jomt m which the number of rirets in the inner rows is double that of the 
outer row. The lowest value g-i\·en by the appliration of the:;e formulm is to be taken 
.as the percentage of strength of the joint compared with the solid plate. 

Equation 2. 

100 IP-D\ (a) ----·=Platepcrcentage. 
P. 

Equation 3. 

(b) lQQ'I(AXXxCxS 1 I'' t ta --PxTxS-- =: o~ve percen ge . 

. Equation 4. 

(c) 100 (P-2 D)+lOOxAxCxSl= Combined Plate and. rivet 
P PxTxS . 

P is the }Jit<:h of rirets at outer row in inches, 
D is the diameter of riret hole:; in inches, 

percentage. 

A i~ the sedional area of one rin~t hole in square inches, 
X i,; the number of rireh per pitch, (P). 
T is the thickness of plate in inches, 

C is a cot~:;bnt which =1 for ri1eb in single shear a:; in lap joints, and l'Si5 
for ri>et:; in double .hear as in double butt strapped joints. 

sl is the ohearing strength of ri>ets, which is taken generally to be 23 tons 
Pwrieion made for iron per sq~are inc~ for .~teel " and IS l?ns per 

rireta. ~quare 1nrh for 1ron, and may, " m each 
('Use, II be s~ per cent. of the minimum 

tensile breaking shength of the rivet bars. 
S is the minimum tensile breaking strength of shell plates in tons per square 

inch "or whatever shength is allowed 
Last @Ub·paragraph added unde1,; clause 2 of this sedion." 

to prolide for material not 
up to stan dar d. 
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In the fi1·st formula (a) D is the diameter o£ the l'ivet holes in the outer .ows and 
New-explanatory in the third formula D is the diameter of the rivet l10les 

' in the next rows. In the last formula A is the area of 
one 1ivet hole in the outer row. 

When the sectional area o£ the rivet holes is not the same in all rows, and when 
some or the rivets are in double shear and others in single shear, the rivet sections 
per pitch o£ each size or shear should be computed separately and added together to 
form the total rivet section. 
. p. When pitch exceeds ma;ximum allowetl.-Should the pitch of the rivets 

Taken from Bombay exceed the maximum pitch allowed, the permissible pitch 
Revised Rules .and practice. is to be used in place of the actual pitch in determin· 
Ne~essary· to penalise bad ing the percentage of plate section, " but in no 
depslgn, t f t tb f circumstances shall a greater percentage than 85 be· 

ercen age o s reng o 11 d f . t f · · t " any joint limited to 85 isa a owe or any ype o JOln . 
new provision to prevent 
unduly high allowance for 
freak joints 

12. Butt straps antl spacing of rivets below requirements.-Should the spacing 
of the rows o£ rivets or the distance between edge of plate 

T~ken from Bom?ay and rivet hole, or. the thickness of butt straps be less 
Rensed Rules and p~actice. than is specified in the followina rules the percenta"'e 

· Neoes!ary to penahse bad . · · b d 'b d" d b design t•epresentmg the strength of JOtnt shoul e mo 1tie as 
· prescribed in those rules. 

13. Percentage of toeliled and strapped seams.-In determining the percentage 
of strength of a welded seam covered by a strap or stmps 

New-from practice. the above formulre are applicable, but 50 per cent. should 
be added to the rivet percentage for the weld. 

14. P~centage to be allowed ftJr solid ?:olled shells.-When small shells are 
· rolled from the solid, J in Equation I may be taken as 

From Bombay Revised 95 per cent. 
Rules-slightly modified. 

15. Thickness of butt straps.-The minimum thickness of butt straps for the 
· longitudinal seams of cylindrical shells should be del:<lr· 

From Bombay Revised mined by the following £ormulre, but all straps should be 
·Rules and Boalld of Trade of sufficient thickness to permit of efficient caulkina. 
" Standard Conditions." , 0 

Sin[Jle butt straps kavin!J ordi?ary 1-iveting­

Equation 5. 

1'125 T=T1 • 

Single Butt Straps having every alternate Rivet in the ~uter rows omitted.-

Equation 6. 

1·125 T X (P-D) -T 
(P-2D)- t' 

Double butt straps of equal width having ordinary riveting.-

Equation 7. 

'625 T=T 1• 

Double butt straps of equal 1oidth lwving every alternate rivet in the outer 
rows omitted.-

Equation 8. 

(P-D) 
X (P~2 D) =:T 1' 
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Doub/1 butt 8frapt of unequal ·wicltlt kat•in9 OJ•clinary rivetin9.­

Eqv.ation 9. 

• 75 T:T 1 (wide strap). 

Equation 10. 

·625 T=T 1 (narrow stmp). 

Do11ble butt st1•aps of unequal wiatlt having every alternate rivet in th1 out11• 
r~wt omitted.-

Equation 11. 

,. (P-D) T ( 'd 1 •,5 Tx -CP-2 D)= 1 w1 e strap, . 

. Equation 12. 

(P•D) 
· 625 T X (P·-2 D) = T 1 (nanow strap). 

T 1 is the thickness of the butt straps in inches. The other symbols han 
the same significance as in clause 10 of this section. 

" Single and wide butt straps must always be on the inside o£ the shell." 
New-from practice. 

" Should the thickness o£ butt straps be less than t~t above described the least 
• . . percentage of joint as determined under clause 10 should 

no~ !;t"t~:d~d~or straps be reduce~ in the. proportion of the actual thickness to 
the prescnbed thickness." 

16. Maximum pitch of rivetB in longitudinal ioints.-The maximum pitch of 
From Board of Trade the rivets in the longitudinal joints of boiler shells is to 

"Standard Conditions" be :-
with a column for single 
bo.tt strapped joints added. 

EquaHon 13. 

C x T + 1·625 maximum pitch in inches. 
T is the thickness of the shell plate in inches, 
C is a co·efficient as given in thdollo~ing table :-

liumber of Rivets Co-efficients for Lap ~~Co•efficienta for single Co·efficientsfordouble-
{ler Pitch. Joints. Butt-strapped joilits. Bo.tt·strapped joints. 

1'31 1'53 1'75 

262 3'06 3'50 

3'47 4'05 U3 

' .fo·H, s 52 

6'00 

,.. 
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Distanres betwten1·ou·s of rivets and betti•ee11 rivets and plate edges.-In 
From Board of T ade all cases the clear space between a rivet hole and the 

Ao Standard Conditions".r edge. of a plat~ should not be less than the diameter of 
the nvet holes, M., the centre of the rivet hole should be 

At least li" diameters distant from the edge of the plate. . 
In joints, whether lapped or fitted with"butt straps, in which there are more than 

~ne row of rivets and in which there is an equal number of rivets in each row, the 
distance between the rows of l'ivets should be not less than-

1 

From Board of Trade 
A• standard Conditione." Zig-zag Riveting, 

Equation 14. 

'33Pt· 67 D=distance between rows, 

Chain Riveting. 

Equation 15. 

2 D =: di~tance between rows. 

In joints in which the number of rivets in the outer rows is one half o£ the 
number in. each of the inner l'ows, and in which the inner rows are chain riveted, the 
distance between the oute1· rows and the next rows should be not less than-

Equation 16, 
1 33 P + '67 D or 2 D =:distance between rows. 

-whicbever is the greater, and the distance between the rows in which there are the full 
number of rivets should be not less than 2 D. · 

In joints in which the number of rivets in the outer l'Ows is one half o£ the number 
in each of the inner rows, and in which the inner rows are zig-zag, the distance bet­
ween the outer 1·ows and the next rows should be not less than-

Equatio11 17, 

1 2 P +1·15 D =distance betw!en outer and next rows. 
The distance between the rows in which there are the full number of rivets should 

be not less than-

Equation 18. 

'165 P+• 67 D =distance between inner rows, 
P is the pitch o£ the rivets in the outer rows, 
"D is the diameter of the rivet holes in inches or the mean diameters of rivet 

New-explanatory, 

diameters." 

holes wl1en the distance to be determined is 
between two rows of rivets of different 

Should the distance between rows of rivets be less than as prescribed above, the 
plate percentage determined by Equation 2 should be 

New-Provision for spac· modified thus-
ing not up to the Standard. 

Eqtu~ti011.19. 

1 [p (2 actual distance )D J d' f t (1 00 - ' - rib d d' t = tstance o rows percen a,e, presc e IS ance 
p 
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Hn:rsPHERICAL A:'iD DrsHED ESD Putts. 

lS. Complete Hemi.~pl!el'e tvithout sta.y.f Ol' other. suppm•t made of marl tha.rr 
one plate anrl subJect ta Internal Pl'e&Slll'~. 

Taken from Board of 
Trade "Standard Condi· 
tions." 

Equation 20. 

'

uP _rt-2\xSx.J 
•t •• - c~ 

W. P. is the working presRure in lbs. per spuare inch, 
t is the thickness of the end plates in 32nds of an inch, 
S is the minimum tensile breaking strength oLthe end plates in tons per square-

inch, " or whatever strength is allowed for them," 
J is the strength of ri,·eted joint per cent. of solid plate, 
R is the inner radius of curvatme in inche;;, 
C for single riveting is 3·3, 
C for double riveting is 2·9, 
C for treble riveting is 2·83~ 

19. Disllcrl Ol' ltemisplte1-ical ends .formed in one piere a1ul subiect ta internal 
pressure.-For ends of steam and water dt'Ums, tops of 

Taken from Board ~f \'ertical boiler:; etc. when either dished to partial spheri· 
Trade "Standard Cond1· ' ' · h · 1 · f d · tions."-Deecription en· cal form or whe~ hemtsp e1:1ca m orm, an w1thout 
Iarged. stays, the follow:ng formula ts to be used:-. 

Equation 21. 

'

u P _15x~ (t=!l_ 
'1, ·- R 

W. P. i;; the working pressure in lbs. per spuare inch, 
t is the thickness o£ end plates in 32nds of an inch, 
R is the inner radius of curvature of the end in inches, which shall not exeeecl 

the diameter of the shell to which it is attached, · 
S is the minimum tensile breaking strength of plate in tons per square in.ch~ 

" or "1\'hatever is allowed for it." 
When the end has a manhole in it, l 2nds must be added to the thickness of the 

plate. The inside radius of curvature at the flange must not be less than 4 times the 
thickness of the end plate, a.lld in no case less than 2~ inches. 

The total cepth of flange of manhole from the outer surface in inches is to be at 
least equal to. 

Equation 22. 

Jrxw-
where T i,; the thickness of th~~late in inches, and W. is the minor axis in inches. 
20. Simila1• ends to the above but subJect to external pressure.-For similar 

ends subject to external pressure (in compression) the 
co-efficient 15 in Equation 21 should be substituted by 12 
and R should be the outer radius of curvature of plate: 
}'or plates expost'd to fumace flame the co-efficient should 
be 10·5. 

N ew-nd~ptcd from Bottrd 
of Tr:~,Je " Standard Condi • 
bone.'' Allows about 4750 
lbs. stress per inch of sec· 
tiou when S = ~\l tons. 
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U. Di8lud ends of Lanca~hire .and Cornish type bcrilm.-For dished enda ~f 
Lancashrre and Cornish boilers with external or internal 

Adapted from Board of flanges for furnaces formed in one piece, without stav1 
frade "Standard Condi· and subject to internal pressure, the followincr formnla "i• 

· tioD.!! " formula. to be nsed :-
10 

Allows abOut 9,000 lbe. 
etreea per inch of section 
when 8=26. tons, which 
agrees with good practice. 

Equation 23. 

W p _22xS (t-i) 
. ·- R. 

W. P. is the working pressure in lbs. per square inch, 
t is the thickness of the end plate in 32nds o£ an inch, 
R is the inner radius of cUITatnre of the end in inches which shall not excet:d 

one and a half times the internal diameter of the shell to which it is 
attached, 

S is the minimum tensile breaking shength of the plate. in tons per square inch 
"or whatever is allowed for it." 

The inside radius of curvature at the flange must not be less than 4 times the 
thicklless of the plate and in no case less than 3~ inches. When the end plate has a 
manhole in it the total depth o£ the flange from the onter smface in inches is to be at 
least equal to-

Equation 24. 

,J TxW 

where T is the thickness of the plate in inches nnd W ia the mmor a:m :n 
inches. 

Dished plates should be pressed to shape and flanged at one operation and efficiently 
annealed afterwards. 

22. Dished ends tcith Uptakes.-X o account should be taken of the influence of 
the uptake tube in vertical boilers when determining the 

From Bombav Rerued pressure by the abo>e rules. If dished crown plates 
Rules. • hanng uptakes are fit for higher pressures, ·when ccnsi· 

dered as flat plates, such higher pressure should be 
allowed. 

The radius R of the dished part may be found as follows :-

Equation, 25. 

C2 +R1 

R =---ru:-
C and Hare the lengths in inches of hal£ the base line or chord on which H 

is measured and the height of the dish or camber at the middle c.£ tr.e 
chord respectively. \ 

FLAT PLATES. 

23. F1at plate.r supported by sc-rewed stay~.-The working pressure to be 
From Board of Trade allowed on flat phtes supported by stays is to be c~~l· 

"Standard conditions." culated by the following formula:-

Equation 25. 
(t-1)2 xC 

w. P.= AI+~'. 
~8 



n this formula and in those following in this sub-section, 
W. P. is the working pressure in lbs. per square inch, 
t is the thickness of the flat plate in 32nds of an inch, 
t 1 is the thickness of the washers, strip:;, oi· doublings employed, in 32nds of 

an inch, 
A is the dist~nce apart of the rows of stays, in inches, 
B is the pitch of the stays, in the rows, in inches, 
C is a co-efficient which varies with the method of fixing the stays as 

follows:-
Where the plates are exposed to flame and the stays are screwed into the plate 

11nd their ends are riveted over, C=50. 
Whet·e the plate> are not expo:;ed to flame and the stays are screwed into the plate 

and their ends are riveted over, C=57. 
In the:;e cases the thickne>s of the plate must be at least hal£ the diameter of the 

stay required by the rule. 
Where stay tubes are screwed into tube plates and expanded, C=52. If they are 

ti.tted with nuts, C=72. 
Where the plates are exposed to flame and the stays are screwed into the plate and 

ntted with nuts on the outside, 0=75, where the plates are not exposed to flame, 
C=86. 

Where the stays pass through plates not exposed to ll.ame and are fitted with nuts 
inside and outside, C=96. 

Where plates are stiffened by flanging, the inner radius of which is not greater 
than 2~ time• the thickness of the plate, for the support thus given, C=llO where 
the plates are not exposed to flame, and C=96 where they are exposed to flame. The 
pitch is to be reckoned from the commencement of the curvature. 

For portions of plate where the stays are irregularly pitched D~ is to be used 
instead of At+ B•, D being the diameter of the largest circle which can be drawn 
passing through not less than three points of support viz., the centres of stays, or 
rivets, or the commencement of the curvature of flanging, whichever is applicable. 
In this case C is to be taken as the mean of the valuea appropriate for the points of 
.eupport. 

For the tops and sides of combustion chambers and fire boxes the distance between 
the rows of stays nearest to the back tube plate, or the back or tirehole plate respec­
tively, and the commencement of curvature of these plates at their flanges, shall 
not be greater than A. 

For the tops of combustion chambers and fireboxes where they are joined to the 
&ides by curved portions, if the outer radius of the curved portion is less than half 
the allowable distance between the girders, the distance between the first girder and 
the inner surface of the side plates shoulJ. not exceed the allowable distance between 
the girders. If the radius of curvature is "Teater than half the allowable di~ta'O.ce 
between the girders, the width of the fl~t purtion measured from the centre of the 
girder should not be more than half the allowable distance between the girders. 

Where portions of ~lates are supported by stays secured in different ways, the 
Yalue of C to be taken 1s the mean of the values appropriate to the method of secUL·in" 
the supporting stays. "' 

2-t. Flat plates suppol'ted by stays and mds and large washers o1• stl'ips or 
Frnm Board of Trade dou~lin!Js.-Where the platea are supp.orted by .sla:ys 

"Standard Conditione." pa~smg through them and a:·e fitted w1.th nuts lnstde 
and washers and nuts outs1de, the dtameter of the 

washers being at least 3r times that of the stay, and their thickness at least two thirds 
that of the plate, but not greater than that of the plate, the working pressure shall 
be:-

Eqt«ttiora 27. 

W. P. = A ,
1
:
0
Ba [ (t-1) 1 + ·15 t 1

1J. 
n 



Where the washers have a diameter of at le;st two thirds of the pitch o£ the stan 
and a thickness of at least two thirds of the thickness of the plate, but not greater 
than that of the plate, and are riveted to the plate, in an efficient manner the working 
pressUl'e shall be i-

Equation 28. 

W.P.= A21~~2C(t-1) 1 + •35tl']. ' 

Whet'e the plate is stiffened by strips at least two thirds of the pitch of the stays. 
.in breaodth which have a thickness of at least two thirds. o£ that of the plate, but not 
greater than that of the platt>, nnd are riveted to the plate in an efficient manner, the­
wQ.rking pressure shall be :-

Equation 29. 

W.P.= A~l~B 2 [(t-1)' + '55t 1
1
]. 

' Where the plates are fitted with doubling plates having a thickness of at least 
two thirds of that. o£ the plate, but Mt greater than that of the plate, and are riveted 
to them in an efficient manner the working pressure shall be :-

Equation 30. 

w. P. =A}~ B2 [ (t-11 2 + ·85 tl 2
]. 

25. Back and front tube plates.-:t\o mits are to be fitted to stay tubes at the· 
combustion chamber or fire-box end. · 

For the portions o£ tube plates in t~enests of tubes,-

Equatton 31. 

c (t-1) 2 

W.P. =-p-,-

P is the mean pitch of the stay tubes supporting any portion of the plate 
· (being the sum of the four siiles of the q lladrilateral divided by four) ; 

C=38 when the stay tubes are screwed and expanded into the plate and no 
nuts are fitted. 

C=49 when the stay tubes are screwed and expanded into the plate and fitted 
with nuts. 

-For the wide water spaces of front tube plates between the nests of tubes, and 
between the wing rows of tubes nnd the shell,-

Eq11ation 32. 

r _C[(t-1)'+ •55t 1
1] 

".P.- M+Bt 

A is the horizontal pitch of stay tubes in inches measured across the wide­
water space from centre to centre ; 

B is the vertical pitch of stay tubes in the bounding rows in inches measureil 
from centre to centre ; 

C = 52 ;hen the stay tubes are screwed and expanded into the tube plates and 
no nuts are fitted ; 

C = 72 when th: stay tubes are screwed and expanded into the tube plates and 
nuts are fitted to each stay tube; . . 

C == 63 when the stay tubes are screwed and expanded into the tube plates and 
nuts are fitted only to alternate stay tubes. 
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K ew-adapted from Board 
of Trnde " Standard Condi· 
tion~. " Co-efficient deter· 
mined by comparison with 
Bombav Rules and the 
National Boiler Inenrance 
Company's Rnlea and from 
practice. 

:lo. Plates suj!ported . by gusset stays.-For th 
end plates of Lancaohire, Cornioh, Y ertical and Loeotyp 
boilers, and other flat surfaces supported by imgula. 
pitched gusoet stays the working pressme is to b1 
determined aH follows :-

Equation 33. 

'

r r _ c (t-1)' 
. .'- Dl 

D is the diameter of the large~t circle which can be drawn passing through not 
less than three points of tiUppOlt viz., the centre lines of rivets or the 
commencement of the curvature of flanging, whicheve1· is applicable. 

C=100 for plates not exposed to flame; 
C=88 for plates expo~ed to flame. 

Wl1ere such plates are stiffened by suitable tee or angle bars securely riveted 
. to the plates within the circle D, the appropriate 

From Bomb.ay Revmd co·efficient may be increased thirty per cent. Such 
Rules and practice. 'fl· · b h ld b 1 d t '-· 't th · stt enmg ars s ou e pace so as · o u·ansmt en· 
load in a direct manner to the gusset stays or shell plate. 

New-adapted from Board }'or the part of the end plate containing the manhole 
of Trade "Handard Condi· in Lancashire boilers the following formula is to be­
tiona" and BomlJay Revised used:-
Rules and practice. · 

W.P. 

Equation 84. 

c [(t-l)'+(tl-1) 1] 

Ds 

where D is the diameter of the largest circle which can be drawn enclo~ing th(.. 
manhole and passing through the centres of the rivets in end plates connecting the 
shell and gusoct angles and furnace$, or to the commencement of curvature of flanging­
whichever is applicable; 

t is the tbickne~~ o£ the end plate in 32nds of an inch; 

t1 is the thickness of the base of the mouthpiece or flat rillg in 32nds of an 
inch; 

C=90 when the manhole mouthpiece is either o£ mild or (•ast steel, and has a 
turned-in flange of a depth, measured from inside of end plate, of not 
less than 4 times the thickness of the end plate, and a thickn~>s~ not less. 
than the thickness of the end plate. 

C=70 when only a flat steel compensating t•ing is fitted. 

27. Flanged mannoles and mudnoles in flat plates.-When a flat plate is. 
F B d f T ad flanged to stiffen it at a manhole or sight hole, to per.~.uit 

.. s[:~ard ':o~dit?ons/ e the ~ame working pressure as would be allowed upoi!. .m 
unp1emd plate, the depth of the flange mea$nred from 

the outer surface is to he at least equal to-

Equation 35 • 

..jT X W 

'II' hen Tis the thickness of the plate in inches, and W is the minor a .xi, of the lolt> ill 
inchet. 
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28. Flat l'rOIC1I plates of tJfH'tical boilert.-For the fiat crown plates or verti· 

N d L B cal boilet·s either with or without bolt stays, use equation 
ew-a apted uom oard 33 · det · · th k · · h C o -of Trade "Standard Condi- m ermmmg e wor ·mg :pres@ure ~nt =::cO when 

tions" and Xatioll:l.l Boiler the plates are not expose~ to flame and 10 when they are 
Insurance Company's Rules. exposed to flame. In tq1s case the circle D i$ the largest 

that can be dra'lfn passing through the centres of the 
rivets or bolt stays when fitted, or to the commencement of the cun-ature of the 
!la nging, whichever is applicable. Where bolt stays ar~ ntted with washers of the 
same thickness as the plate securely riveted thereto, the circle should pass through the 
centres :lf the washer rivets, but where the washers are not rinted or where none are 
fitted the circle should pass through the centres of the stays. 

29. Circular jl.at enJs.-For circular flat ends supported only at edges, Cis to 
Adapted from Board of be take_n as 120 when the plates are not expose~ to flame 

"Trade "Standard Condi· and 10<> when they are exposed to flame. In this case the 
tiona" and praetice. . circleD should pass through the centre line of rivets or 

bolts securing the end to the Ehell or, when the end is 
ilanged, through the commencement of curvature. 

30. Bar or bulb stiffened end plates ant!' smo!.:ebo:r tube plates of locot!fpe 
boilers.-Where such plates instead of being supported 

. Adapted from Eoard ~f by stars are ~tiffened in the steam space bv substantial 
Trade "Standard Condt- • " · · . • 
tiona" and practice. tee o~ angle ba1'S securely ~~v~ted to the _plate and 

• · extendmg across the plate to within th~ margm allowed 
by the following rule, or where such plates are formed with a deep bulb extending 
.across the plate to within the margin allowed, for the support thus given 

C may be taken as = SO and iO for plate;; not exposed and exposed to tlame 
respectively. The margin or pitch for such stiffening should be 
measured fr.om the centre line of rivets or commencement of curvature 
of bulb providing it is not more than 2 inches from the centre line of 
bulb. 

For the flat plate above the stiffener or bulb, Cis to be taken as the mean of 
the nlues appropriate for the points of support. 

3L Flat platemargina.-TLe amount of support in reli~£ t£ stays which 
may be credited to the sides of shells, furnaces, uptakes, 

Adapttd from Board ~f fuehole and foundation rin"s, etc. to which flat plate! 
'Trade "Standard Cond1· e ' I d h f 1 tiona" and practice. are .attached should not e:xceed that oun by t e o -

lomng f011nula-

Eguati<Jn 36. 

X . /~t-lJ'. 
V W.P. 

W'. P. is the intended working pressure in lbs. per squ:u-e inch. 
C;;;90 where the plate~rlll-e not exposed to ftame, 
C=SO where the plates are exposed to flame. 

Where the plates are flanged the margin should be measured from the side of the 
flange next the inner radius of corner. In. other cases the margin is to be measured 

. ;.from the centres of riveted seams. 

Surs. 

32. Iron or steel scretC stays to combustion chambers· and fire~oxes.-For 
From Board of Trade saew stave with threads not co:u·ser than 9 threads per 

·" • Standard Conditions., inch, ma.de uf steel or of special wrought iron t9ste.l to 

~is to be used :-
the requirements of section II, the following formula. 

Equation 37. 

W.P. 
(D-•267)S X 82;)0 

A ' 
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]) is the uiamet~r o£ the ~tay orer the thread in inches. 
A is the area in square inches supported by one stay . 

. But in no ca,;e must the stress exceed 9,000 lbs. per SIJ.Uare incr of sedion .•• 
:l3. r·r,pper stays to (ireboxes.-For copper screw stays a stress of il,vOO lbs., 

• pPr square inch of net section mav be allowed. 
From the National Boiler • 

Insurance Company's Rules 
:md from practice. 

31. Strel longitudinal .~tays.-For steel longitudinal . bh.ys with. thread• 
not coarser than 6 threads per mch, the workmg pres­

From Board of Trarle sure is to be calculated from the following formula:-
"' StRndnrd Conditions." 

Equation 38. 

'" p _ (])-·3·.t)2X9500 _! 
'· '- A X ::!8' 

lJ is the the diameter of the stay or\'r the th1·ead in inches. 
A is the area in square inches supported by one stay. 
8 is the minimum tensile brea.king strength of the steel in tons per square 

inch. 
But in no ease must the Rtre,;s HCt>ed 11,000 lbs. per square iuch of section when 
steel of a minimum tensile hreaking strength of 28 tons per square inch is used. 

In cases where longitudinal stays arc made with enlarged ends and the body of 
the stay is smaller in diameter than at the botU>m of the thre1d, a.nd in cases where 
roarscr threa~s than G per inch are used, tlw workin~ pressure is to be ealculati.'d 
fmm the following formula:-

Equatimt 39. 

1 
1) 1 is th~ diameter of the stav at the bottom of the thread or at the smallest 

p:trt of the body. · 

3~. Sf,•e.l$ 011 stay tuhes.-On stay tubes whether of wrought iron or of lap­
welded steel, a working stress of 7,500 lbs. per square 

,, From Board . ?f ~rade inch of the net sectional area at the bottom of th(' 
Standard Conditions. th d . 'tt d · rea 1s penrn e . 

36. Sta,zdm·d t!mad.r of SCI'ew an(l other stays.-All longitudinal stays 'and 
screw sta.vs should ha'l'e threads in accordance with tht> 

From Bonrli . ?f ~rade British standard specification true to pitch vi::. :-,,Standard Condtbona.' ' ' 

All ~crew stay~ ll in~h in diameter and upward~ should have 9 threads pur 
inch, and all stan 2 inches in diameter and above passin"' thron<>h 
phtes and secured'by nuts on each side of the plate should "have ,~ot 
more than 6 threads per inch. 

It is desirable that the threads of all screw st::ms shouhl be turned off bet11·een 
the parts fitting into the plates. · 

It is de3irable nlw that the outer ends of screw stays should have a hole 3 '113 
inch diameter drillerl axiallv to a di,;buce ~ inch b~vond tho inner face of the ~ut· 
.;;ide plates. • - • 

37. Sta!l~ not to l1e zcelded. A.,ti!Pa/ing qf .fi,•e'o",·l.;e,l ~tay ba;os.-Xo ~tet·l 
From Eo:ud of Trade stays ar~ to be w~lded. If pbs ti1rcads are desii'ed, the 

•• Standard Conditions" ends of th~ shy b.trs mw b~ up;et or the bar.> mo.y b~ 
· drawn d0wn in th~ <'euhal p,ortions from barg oriainallv 

,)£the size of the ends. In either of th~sc two c~\s,•,; the b:w> mu~t be Rubse•ltlentl)· 
auu.:a1crl thrc·ughout. 
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28. Flat crown plates of vertical boilers . .,-For the il.at crown plates or verti· 
cal boUers either with or without bolt stays, use equation 

New-adapted from Boar.d 33 in determinin"' the workin<> pressure with C=80 when 
"'()f Trade " Standard Cond1· 1 " " ,.. 
tions" and National Boiler the pates are not exposed to flame and 10 when they are 
Insurance Company's Rules. exposed to flame. In tqis case the ci1·cle D is the largest 
. that can be drawn passing through the centres of the 

nvets or bolt stays when fitted, or to the commencement of the curvatme of the 
tla. nging, whichever is applicable. Where bolt stays ar!) fitted with washers of the 
same thickness as the plate securely riveted thereto, the circle should pass through the 
centres ~£the washer rivets, but where the washers are not riveted or where none are 
.fitted the circle should pass through the centres of the stays. 

29. Circular flat ends.-For circular flat ends supported only at edges, C is to 
Ail t d f B il f · be taken as 120 when the plates are not exposed to flame 

"Trad!P e .. st:dard 0conili• and 105 when they are exposed to flame. In this case the 
tions" and practice. circleD should pass through the centre line o£ rivets or 

bolts securing the end to the shell or, when the end is 
flanged, through the commencement of curvature. 

30. Bar or bulb stiffened end plates anrl' smokebox tube :plates of locotype 
boilers.-Where such plates instead of being supported 

. Adapted from Board ~f by stays are stiffened in the steam space by substantial 
Trade "Standard Cond1· · · · d 
tiona " and practice. tee o~ angle hal's securely 1:1v~ted to the . plate an 

~ · extendmg across the plate to within the margm allowed 
by the following rule, or where such plates are formed with a deep bulb extending 
~cross the plate to within the margin allowed, for the support thus given 

C may be taken as :::::: 80 and 70 £or plates not exposed and exposed to flame 
respectively. The margin or pitch for such stiffening should be 
measured £tom the centre line of rivets or commencement of cm·vature 
of bulb providing it is not more than 2 incl1es from the centre line of 
bulb. 

For the flat plate above the stiffener or bulb, C is to be taken as the mean o£ 
the values appropriate for the points of support. 

31. Flat plate ma,•,iins.-Tl1e amount of supp01t in relief tf stays which 
may be credited to the sides of shells, furnaces, uptakes, 

Adapted from Board ~f firehole and foundation rin<>s etc. to which flat platee 
'<frade " Standard Cond1· h 1 °d' h ' f d b h f 1 -tiona •• and practice. are .attached s ou d not e:xcee t at oun y t e o • 

lowmg folmula-

Equation 36. 

X . /Q_(t=.J.J~, 
V W.P. 

W. P. is the intended working pre·ssure in lbs. per square inch. 
C=90 where the plates--are not exposed to flame, 
C::SO where the plates are exposed to flame. 

Where the plates are flanged the margin should be measured from the side of the 
·flange next the inner radius of corner. In. other cases the margin is to be measured 

. ;from the centres of 1·iveted seams. 

STAYS. 

32. Iron or steel screw stays to combu,stion chambers' and fireboxes.-For 
From Board of Trade screw stavs with threads not coarser than 9 threads per 

·" • Standard Conditions." inch, made of steel or of special wrought iron t9sted to 

js to be used :-
the requirements of section II, the following formula 

Equation 37, 

(D-•267)~ X 8250 
W.P.= A • 
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D is the diameter of the stay orer the thread in inches. 

A is the area in square inches supported by one stay . 
. Rut in no caoe must the stress exceed 9,000 lbs. per square inch- of section. 

:l3. ('opper stays tofireboxes.-For copper screw 6tays a stress of 5,~00 lbs., 
prr square inch of net section mav be allowed. 

From tL.e National Boiler • 
Insurance Company's Rules 
:md from practice. 

3-1. StPel longitudinal stays.-For ~tecl longitudinal . btays with. thread• 
not coarst>r than 6 threads per 1nch, the workmg pres­

From Board of Trarle sure is to be calculated from the following formula:­
"Standard Conditions." 

Equation 38. 

'

,, p _ iD-·~4) 2 x9500 X~ 
'· ·- A ~s · 

D is the the diameter of the stay owr the thread in inches. 
A i~ the area in square inchea supported by one stay. . 
~ is the minimum tensile breaking strength of the steel in tons per square 

inch. 
But in no caRe must the Rtre~s Hceed 11,000 lb>. per square inch o£ section when 
~;tcel o£ a minimum tensile br~aking strength of :.!8 tons per square inch is used. 

In casrs where longitudinal stays 'are made with enhll'ged ends and the body of 
the stay is smallm· in diameter than at the bottom of the threjd, and in cases where 
eoarser threads than G per inch are used, tlw workint: pressure is to be ealculated 
from the following formula:-

Equation. 39. 

\\' P _ID~-·125)2x9000 · :-; 
.. - 'A X·23· 

J) 
1 

is the diameter o£ the sbw at the bottom of the thread or at the smallest 
part of the body. · 

:~;;. Stl'ess 011 stay tubes.-On stay tub.:s 1\'hcther of wrought iron or of lap· 
F B d f T d weld{)d steel, a working stre:;s of 7,500 lb>. per square 

"'s~O!d d cr d't? ,;a e inch of the net sectional area at the bottom of the 
an ar on 1 lons. thread is permitted. ' 

36. StallClard tlmads of screw ancl othe1· stays.-All longitudinal stays ·and 
screw sbys should hare threads in accordance with thP 

From BoarJ . of ~rade British standard specification true to pitch vi· ·-
.' Standard Cond1t10nB. ' • ' N• • 

All screw stays li inch in diameter and upwards should hare 9 threads per 
inch, and all stays 2 inches in diameter and above passing through 
phtes and secured by nuh on each side of the plate should hare not 
more than 6 threads per ineh. 

It is desimble tha.t the threads of all screw st:m; should be turned off b~twecn 
the parts fitting into the plates. • 

It is desirable also that the outer ends of screw stays should have n. hole 3'16 
inch diameter drillecl axially to a distance ! inch b.:yond the inner face of the ~ut· 
.;ide plates. 

Ji. Sla!J~ not to l1e 1c~lded. .A.Ili!~((ling ~f .fiJ'e;vo/ked ~tr(y bcm.-X o •ted 
From Bo:~rd of Trade stays are to be w dded. If phs ti1roads are desired, the 

., Standard Conditions., ends of the shy b:u·s mav be up•~t or the bar~ J?~Y b~ 
~rawn d')Wll In the "eutml portwns from bar~ ongmally 

,,£the site of the ends. In etther c,f th~se two ca~,·• the b:m mu't be subsequently 
~nuea1cd thr('u~hout. 
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In boilers ove: 12· feet in length between end plates-the through longitudinal 
stays must be supported at or near the middle o£ their length. 

38. Longitudinal stays betwee·n tube plates.-Where jointed longitudinal 
stays are fitted between the front and back tube plates 

, From Board. ?f r,rade or elsewhere, it is desirable that they should be fitted 
, Stand:1rd ConditiOns. 'th · h · ff' t' t' 1 2· t Wl pms avmg an e ec 1ve sec 10na area il per cen . 
in excess o£ that of the stay. The pins may be slack in the holes, the total slackness 
being not more than 1{16 inch. The pins must be as close as possibldo the shoulder 
of the eye forging. The shoulder of the £orging should be at least ~ inch wide 
all round, i.e., the diameter at the shoulder must be not less than tbe diameter 
of the hole plus 1 inch. 

39. Stay lubes.-Stay tubes are to be screwed at both ends with continuous 
threads, and the holes in the tube plates are to be tapped 

From Board of 'l'rade with continuous 'threads The stay tubes are to be 
"Standard Conditions." · expanded by roller expanders and not made tight by 

caulking only. 
40. Minimum thickness of stay tubes.-The minimum thickness ~£ stay 

F n d f T d tubes measured under the threads 'shall be {mch for 
" St~~~ard C~ndit~ons/a e. marginal stay tubes and TI inch for other stay tubes. 

For small boilers the minimum thickness of stay tubes, whether marginal or 
From Bomba:v Revised otherwise, shall be t

3
0 inches. 

Rules and practice . 

. 41. Thickened ends.-If stay tubes are required to have their thickness increased 
at the screwed ends so that the thickness at the 

From Board of Trade bottom of thread is practically the same as in the body 
"Sta.ndard Conditions." o£ the tube, the thickening is to be attained by upsetting 
· - and not by any welding process, and the tubes are to 

be annealed after the upsetting. 

42. Stays in compression.-The same stress shall be allowed. in compression 

F B b R 
. d as in tension and shall be calculated. on the net section 

rom om ay ev1se f th t h th · 1 'd d Rules and practice. o e stay excep w ere o et'WJse at own. 

43. Nuts to sc1•ew st{!ys.-Nuts to screw stays in combustion chambers and 
tire boxes shall not be less and. need not be more than 

From Board of Trade i inch thick for stays up to 1~ inches diameter ,ovet 
"Standard Conditione." threads, .!. inch thick £or It and 1~ inch stays, lmch 

• thick £o
8
r 1{ and 2-inch stays, and It inch thick £or 

stays over 2·inch in diameter. . 

The nuts for longitudinal stays shall be accord.in"' to the British Standards 
approptiate to the diameters of t'he ~tavs the outsid~ ·nut having the thickness 
therein prescribed for ordinary nuts, and the 'inside nuts having the thickness provided 
for lock nuts. 

The nuts shall be made of solid mild steel or o£ iron which must be without 
weld when exposed to flame. 

44. Areas in upper spaces of flat end plates of locomotive type and 1Je1'tical 
boilers supported by stays.-When the areas sup• 

From Bombay Revised ported by stays are semi-drculur as in the uppet• parts 
Rules anJ. practice. of end plates and smoke box tube plates of locot!pe 

boilers, or annular as in the crown plates of verbcal 
type boiien A, the area to be supported by stays, should, in , the first case! be 
the area o£ the plate contained within the margins credited to cas!ng or banel sides, 
sCJew stays, tire door ring or tnbe stays as the case may be, and m the second case 
as the area of the annulus between the mai'"'ins credited to uptake and shell. When 
bolt staying is necessary the stays must be p~·operly distributed. The aggregate stay 
sectiJn may then be used in the formula. 

SJ, 



l:i. Diagonal bar or rod sfags.-The sectional area .of a diagonal rod ()1' 

bar stav should bear the same proportion to that of a 
From Eomhay R<!vis~d dire~t stay as the length of the diagonal stay bears to 

Rules and pradice. the length of the perpendicular line from the end of the 
diagonal stay to the surface supported. The ends of 

dia"onal sbxs should not be bent but should be attaehed to the plate with bevelled. 
wa~1ers and nut~ or with riveted tee blocks or angles and shackle Fins (see 
Clause 38 for eye,; and pins). 

The section of least strength whether of stay, rivets, shackle or pin should be 
used in determining the working pressure. 

46. Gusset stays of Lancashire and Cornish boilers.-Gusset atays should 
be attaehed to end and shell plates by double angle9, 

From Bombay Revised not less in thickness than the gusset plates with properly 
~ules an~ practice with spaced and formed t·ivets. 
1ncreases m the streasee 
allowed for plates and 
rivete. 

The working presstlre for the staj)when of ordinary form is to be calculated. by , 
the following formula :-

Equation 40. 

\

'{T P _ 8500xC 
''· .- A 

C the co-efficient, is the numbet• representing the least o£ the following :­
(1) ~ 1 XA 1 
(2) N 1 X A1 X 1'75 
(3) N8 xA,xl·75. 

(4) N,xA, 

(5) (G-X1 xD 11)X(t-2)x·037. 

(6) (G 1-D 5) X (t-2) X ·037 

~~> N,, Xs, Nt, D., D11 , D ,, D, and A., A2 , A, A,, are respectin•ly the numbers, 
diameters and sectwnal areas of the rivets in the joints of each gusset stay, the 
order of the joints being (1), angle to end plate, (2), eud plate angles to gusset, (3) 
thell angles to gusset, :md (4), angles to shell. 

G in the dep~h i.u inches of gussd plate measured through the line of rivets 
atta.::hmg It to the end plate angles. 

G1 is the dL'pth in inches o£ gusset plate measured normal to the slant edge 
of plate through the rivet nearest to the end plate in the joint at~ching 
gusset plate to shell angles. 

A is t)1e area in inches of ilat plate suppported by the gusset stay which, 
Ill the case of Lancashire and Cornish boilers, should be dete11nined 
as follows :- , 

The margins allowed under flat plate rules for shell and furnace should be marked 
on end pbt~s and the lengths of the centre lines of gussets between them measured, 
also the d1sh\nce between ecJ.ch pair of rrusset lines froJ.Il the middle of the smalltlr in 
a dirtdiun uormal to the greater. "' 
If J, and L ~ be the lengths of two ad iacent gusset lines and if the distance between 
t~1t?IU be \\, the ~rea contained by the gusset lines and the shell and furnace ,margin 
luH's may be a pportwncd between the stays thus :-

Equafi1n 41. · 

W (S ~+L 1 l:::: Porti~n of area in square in~hes app01tioned to L line ~"llsset. 
Equation 4Z. 

W(3T.l+T,) p t· f · · h . d L li t. ---b.:.....--'- = or 10u o area 10 square me es apport10ne to 1 ne gussc 
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The portion of the area on the other side of each gusset line should except when· 
of triangular ·form, be found. in like manner and its amoun·t added to that already 
found to form the total. · 

· For the triangular portions in the wing spaces the area should be taken as half 
the product of the length of gusset line into the perpendicular distance between it and 
the intersecting point where the marginal curves meet. 

47. Bolts or studs for ends, covers and small sliells . ..-1'he working pressure 
From the National Boiler for bolts and studs of steel or wrought iron for circulaJ.' 

Insurance Company's Rules ends, ~overs and small shells should be calculated by 
and Bombay Revised ltulea the following formula :-
and practice. 

Equation 43. 
nrp AxS 
". . ==. Al (Al) 

A is the aggregate area of the net bolt section in square inches, 
S is the stress allowed per square inch of bolt section as follows :-

! inch diam~t~r, over threads, 3,000 lbs. 
4,000 

5,000 " 
5,50() " 
6,000 " 
6,500 " 
7,000 '" 

l 
8 " 

1 

lt " 
lt " 
li " 
li ,. 

A1 is the area in square inches o£ the surface supported by the bolts which, when 
the bolts are at the outer edge only, should be taken as the area of a circle havin~ 
a diameter midway between that of the bOlt circle and that of the inner side of the 
shell or flange carrying the bolts. 

Areas occupied or supported by tubes within the containing surface should be 
·deducted. No bolt or stud below f inch over threads is permitted to be used in 
boilers. 

48. Rounil o1• flat b!o' link sta,ys or slings.-For round or flat bar link 
. · stays or slings of steel, stresses of 9,000 and 8,000 lbs. 

From Bombay RevJsed per square inch o£ net section may be allowed in tension 
Rules and practice, and shear respectively. 

FIRE Box HD Co:unusrioN CHAl!BilR 1'oP SuPPORTS. 

49: Girders supporting the tops o.ffire bo:res and cumbustion ckambers.-
For girders supportin~ the tops of fire boxes and cumbustion chambers the following­
formulre are to be used :-

Tbo first formula. is 
adapted from the BolU'd 
of Trade " Standard 
Conditions " with nn in· 
crease of nearly 20 per 
cent. in pressure allowed. 
The " Standard Condi· 
tiona " formula is prac• 
ticnlly the same as the 
one the Board of Trade 
and Lloyd a Register have 
bad in force for many 
·years. An advance is 
desirable and from expe· 
rienoe one of 2U per cent. 
can safelv be made in the 
case of hind boilers. 

(a) Solid or split girders of rectangular section sup• 
ported at ends only :-

Equation 44. 

W.P.=- CxtxD 1 xS 
(1-P)xD 1 X1 

(b) Girders of I or other section supported at ends 
. only:-

Equation 4.5. 

_ C1 xS I 
W.P.- (1-PJXD

1
X1 Xy 
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The second formuill ia 
from the Bombay Rules 
and is intended for gir· 
ders of any section. The 
pressure allowed by it is 
precisely tLe same as by 
the first. 

t is tbe thickness oflhe girder at centre when a. 
for!ring or casting, or the snm of the thicknesses 
of the plates where the girder is made of tw() 
plateil, measured in 32nds of an inch. 

D is the depth of the girder at middie in in;hes, 
J, iR the length of the girder in inches, measured between the tube plate and fir~t 

hole or back plate, or between tube plates in chambers common to tw() 
opposite furnaces, 

P is the pitch of the stays supported by the girder,· in inches, 
D 

1 
is the distance apatt of the girders, cenh'e to centre, in inches, 

S is the minimum tensile breaking sh'ength of the plates forming the gil'der i~ 
tons per square inch. 

In the case of forged girders S is to be taken as 24 for iron and 28 for steel. For 
ca~t steel girders S is to be taken as 26 when no tests are produced, 

I is tbe moment of inertia of section round neutral axis, expressed in inches, 
Y is the distance in inches of the farther edge of section from neutral axis, 

N · N+l 
C=X+l x21, whenthe number of.staysineachgirderis odd,and-N;-2 

X ·21, when the number o£ stays in each girder is even, N being the 
number of stays to each girder. · 

. N+l 
(\ == 4030 when the number of stays in each girder is odd, andN +2 X 4030 

when the number of stays in each girder is even, N being the number of 
stays to each girder. 

Where girders rest on end or side plates of fire-boxes, etc., they should be directly 
From Bomhnv Revised fitted and bedded to the edges and corners ofthe supporting 

Rules and Practice. plates. · 

Where girders are supported in anJ other way than by the eud or side pla.tes of the 
tire·box or combu8tion chamber, the calculations for determining the working pressur& 
should be made in accordance with the changed conditions of support. · 

In' such cases the length of the strip of fire-box or com'bustion chamber top plato 
to be supported by the girder should, subject to the limit imposed on the distance of 
the neare,;t stay, be taken as equal to the! product of the number of bolts carried by 
the girder into the pitch of the bolts. A nominal sh·ess of 14,000 lbs. per square inch 
of girder section may be allowed for steel. 

Sling,;, links, pin:;, rivets and connections to · 6hell of slung girders should be suffi· 
ciently strong to carry the whole load that would otherwise be ca11ied by the girder, 
and each girder must be equally slung or supported. 

In the case of girders supported at the ends only by angle bars riveted to the casing 
crown, the length L of the girder may, when the girder extends over the full breadth 
of the angle face, be taken as the distance between the cenh'es of the angle faces. 
When this distance does not exceed that of L in the formula the pressure is to be· 
determined in the ordinary way. 

The supporting angles and rivets must be of sufficient section for the intended 
purpose. 

50. Spacing if Eilds Stuys. Allowance for curves, etc.-For the tops of fire· 
F B d r T ad boxes and cumbustion chambers, the distance between the-

" S~a.rd 0c~nditioons.''r e rows of stays nearest to the tube plate or fil'e hole plate or 
back plate as the case may be, and the commencement of 

curvature of these plates at their flanges shall not be greater than A in the fiat plate 
rnle. 
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Where the tops are joined to the sides by curved portion;, if the outer radius of 
the curved portion is less than half the allowable distance between the girders, the 
distance between the tirst girder and the inner surface of the side plate should not ex­
ceed the allowable distanM between the girders. If the radius of the curved portion 
is greater than half the allowable distance between the girders, the width of the flat 
portion measured from the centre of the gll.·de1· should not be more than hal£ the 
allowable distance between the gll.·d~:s. The working pressure for the "supporting 
bolts and for the plate bt>tween them should be determined in the ordinary way. 

From Board of Trade 
"Standard Conditions" with 
eo-etlicient derived from test 
and calculations of German 
Professors colltrolling the 
German Boiler Regulations 
.and from Bombay practice. 

51. Cambe1•ed Fire Box Top:,,-For :Manhall Sons 
and Company's Patent Cambered Fire ]3ox Tops the 
working pressure should be determined by the following 
formula:-

Equ<ttion 46. 

W. P. = 50 (t -1) 1 

D• ............................ .. 

t is th~ thicknes of the cambered plate ,in 32nds of an inch, 

D is the diameter of the largest circle that can he drawn pasoing throu~h the 
centre lines of ribs and rivets or commencement of curvature at siUeil. 

52. Cim'ugated Fire Box Tops.-For Garrets Patent Corrugated Fire l3ox Roof 
plates the wo~·kin~ pre.ssm·e should be determined by the following formulre; the least 
preasure obtamed oy either formula to be taken :-

These formula~ are from 
Board of Trade " Standard 
Conditions " with co-effi· 
cients determined from 
practice. 

Equation 41. 
c (t-1) 1 

W. P. = (1t24iXR""'"'"""' 

Equation 48. 
c 

\i'. P. = R X [ 10 (t -1)-1] ................ .. 

t is the thickne~s of the corrngated plate in 32nds of an inch, 

1 is the length o£ the roof plate between centr~ lines of ril""ets in inches, 

R is the external radius o£ the side corrugations at the middle of the length in 
inches. 

C ::: 363 where the roof and side plates are in one piece and 325 where they are 
riveted. 

C 
1 
= 12·5 where the roof and side plates are in one piece and 11·25 where they 

are liveted. 

TuBE Puns. 

53. :Parts to be stayed.-All flat tube plates, except tho~e of loco·.type. boilers 

1 ti d 
and of l""ertical boilers not exceedtng 3 feet m d1ameter 

From genera prac ce an b · t b t d 'th' th experience. with vertical smoke h1 es, mns e s aye w1 m e 
nests of tube:;. 

The parts of tube plates which lie outside the nests o£ tubes must be stayed or 
1upported wherever the size of the area of plate subject to steam pres.;ure necessitates 
staying or support. 



(j.t. Minimum tltickness and Cross Section.-To provide a secure attachment for 
From German llviler plain tubes in the tube plates the thickness of steel tube 

Regulations. plates muot not be less than-

Equation 49. 

·125 D+ ·2 == minimum thickness in inches. _ 
and the cross secti0u of the pl~e between any two holes mu;;t not be less than-

Equation 50. 
. •17 D+·025 =minimum cross section in square inches. 

For corper tube plates the minimum thickness and CI'OFs :oection are respt>ctively. 

Equation 51. 
·2 D +;4 = minimum thickness in inches. 

Equation 52. 

·527 D ~7 ·263= minimum croos section in square inches. 
D is the diameter in inches of the tube at the part of attachment to tube plate. 

115. Holding ppzcer of Plain Tubes.- \\'here tube plates m not spt>cially stayed 
Adapted from German in ~ests of tubes, the working pressure, based on the 

Boiler Regulations and from holding power of the tubes, must not exceed that found 
Bom~ay Revised Rules and by the following formula:-
practice. 

Equatio11 53, 

W. P.::;;;; C x D. 
A 

D is tl1e diameter of tube at the pa1t of attachment to tube plate, in inches. 
A is the area in square inches of tube plate supported by each tube, which 

generally may be taken as the product of the horizontal and vertical 
pitches of th~ tubes bs the area of the tube itself. ' 

C is a co·efficieut which = 410 for tube> expanded into parallel holes and 530 
for tubes expanded into taper holes. 

The tube• :tt the fire·box end must in e1·ery case be beaded over. 
In the un~byed tube plates of loc~·t.>pe boilers the suppn·t afforded by the plain 

tnbes must not be taken to extend be.rond the lines enclosing the outer edges of the 
tubes. Parts of fiat plate outside this line must either lie in the plate margin or be 
separately oupported. . 

N J account need be bken of the stiffne.;.,; of tube. plate in the nests of tubes, when 
the abo\'e conditions at·e fultilled. 

5ti. Tube Plates of Vel'lical Ba£[Ci'S forming parts of Outer Sltell.-When 
From Board of Trade '"ertical b3ilers hare a nest or ne,;ts of horizontal tubes 

"St:mclard Conditio:~s" so that there is direct tcn:;ion on the tube plates due to 
FormuJa modifit>d to reduce the rertical load on the boiler ends, or to their acting as 
numcncal factors. horiwntal ties aeross the shell, the thickneos of the tube 
plates and the spacing of the tubes must be sueh that the section of meta.! taking 
th,~ luad i,; suffi~ient to keep the stre-s within that allowed on the shell plates. 

Further, each alternate tube in the outer yerticalrows of tube> mu,;t be a stay tube. 
The tube plate> between the sbv tubes must be in accordance with the rules for tube 
plate; as in clause 54 and in addition. 

Equation 54. 

w. P. = 17·24 _ {!-=:J~ x rP-D\ x s 
R X P . 

t is the thickness of the tube plate in 32nds of au inch, 
P is the vertical pitch of the tubes in inche:l, 
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D ia 'the diameter o£ the tube hole~ in inches, 
S is the minimum tensile breaking stren!rth of the tube _plateg in tons per 

square inch, 
0 

R is the· radial distance of the centre of the outer row of tube holes from the· 
axis of the shell in inche3. 

57. Compression em Tube Plates.-The workin"' pressure to be allowed for fire 
.Adapted from Board of box or combustion cha;ber tube plates, which are sub­

~ra.de "Standard Condi- ject to compres8ion due to the pressure on the roof plata 
tiona" and Bom.bay Rensed is to be determined by the followin"' formula . 
.Rules and practice. 0 

Equatio11 55, 

W.P.::::C X (P-D~~. 
LxP 

t is the thickness of the tube plate in 32nds o£ an inch, 
P is the pitch of the tubes in inches, measured horizontallv where tltc tubes are 

chain pitch~Jd, and diag.:>nally where the tubes are" zigzag pitched and 
the diagonal pitch is less than the horizontal, 

D is the internal diameter of the plain tubes in inches, 
L is tire internal length of the fire-box or combu,.;tion chamber in inche;; 

measured at top between tube plate and firehole plate or back plate, or 
between tube plate• in double ended boiler~ with e<>mbustion chambers 
common to two opposite furnace;, 

C :::: 875 tO! steel and 3J4 for copper. 

The above forn:ula is not appli!.'flble in the case of firebelxes where the girders do 
not rest on the tnbe plate, or where the roof plate i' staved direct to the onter shell or 
to girdei'!I snpporte<! by the shell. • 

FURSJ.Cl:S. 

58. Plain Ftmwces of Horizontal Boilers.-The woliing pres,;w·e to be allowed 
From Board of Trade on plain furnace:; or furnaces strengthened by Adamson 

"St.anda:rd Conditions;" or other joints, and . on the semi· cylindrical tors of 
1rordi.ng altered to include fire·boxea and bottoms of combustion chamberS" where the 
parts of land boilers. sides are securely stayed, is to be determined by the 
following formula>, whichever is less. 

Equation .56.· 

W.P.= C':... x(t-1)'. 
D Lt2~ 

Equatio-n 57. 

W. P.:::: ~ x [ 10 lt-1)- L ]. 

D is the external diameter of the furance or chamber top or bottom in ind1es, 

t is the thickness of the furnace plate in 32nds of an inch, 
L is the length o£ the furnace or other part in inches measured between points 

of substantial support, i.e., centre$ of rows of rivets in end seams or 
commencement of curvature of flange, whichever is applicable, 

C = 1-150 where the longitudinal seams are welded and 1300 where they are 
. riveted, , 

C1 = 50 where the longitudinal seams are welded and 45 where they are 
riveted. 

59. Corrugateil. Furnaces of Hori:cmtal Bailers.-The working pr~ssure to be 
from Board of Trade allowed on corrn!?llted furnaces is to be determined by 

,. Standard Conditione." the following fo~mula. 
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W. P. = C lt--1~. 
D 

D is the cxtcrnnl diameter in inches 1ueasured at the. hot:om of the cotTUg&• 
tionR, 

t is the thickness o£ the furnace plate in 32nds of an inch measured at the­
bottom of the corrugation or camber, 

C.=480 for tl;e Fox, ~fonioon, Deighton, Purves and other similar fu!:n:lces. 
and 510 for the LeedR "Forge Bulb Suspension Furnace. 

60. Plain Furnaces of Vertical Boiler.~.-The same formu.lre as for the plain­
fnrnace:; o£ horizontal boilers are to be used, but where the 

From Board . ?f Tr3de furnaces are tar1ered the diameter to be taken for calcula· 
"Standar1l CondJtJons." . 

bon purposes shall be the mean of that at the top and of 
that at the bottom whe1·e it meetR the substantial support from flange or. ring. The­
length for the Hamc purpn.;e shall be the distance from the centre of the row of rivets 
conneding- the crown a1l(l the bod.r of the furnace t<J the substantial support at the 
bottom !J£ the f11m:tee, or til a l'()l\' of screwed sta.I'S connecting the furnace to the shell, 
provided the pitch of ~ta~·,; at the furnace does Mt exceed 14 times the thickness of th& 
furnaee ]Jbte when tile sta~·s are rireted at their ends, or 16 times when the ~tays are 
ntted With llllb. :-illl'h SCI'cii'Cd ~tal·~ must be in diametrr 0\'el' the threads not less 
than 2·~ til!le> tht• thicknes~ of the fumace plate. 

61. lfelllistd•crir(fl Ful'lllU.'Cs o.f f'el'tiral Builers.-· When furnaces a!'ll hem.i~phe· 
rita! in f.mu and subj~et to pressme on U,e convex side-

From Boar•l of Tr:11lc f • k' d "Standarcl Con•lilion.'l." ancl :we withont snpp:1rt rom sbys of any 'Ill , 

Eguutiu1t 59. 

\\". P. = 2i·j -I 

is th~ thi,-kn0s.; !Jf the top plate in 32nd~ of an inch. 

H j, the outer radius of cnrrature of the fumace in inches, 

For the og-ee ring- which connects the bJttom of the furnace to the shell and sus•· 
tains the wh,Jle load on the furnace vertically:-

E1uation 60. 

is the thickueos of the ogee ring in 32nds of an inch, 

D i:; the inside diameter of the boiler shell in inche•, 

D 1 is the ou~side diameter of the lo1ver part of the furnace where it joins the 
ogl'e l'lng. 

No furnace whether plain or conugated should exceed 26 3:?nds inch in thickneu 
From tl e B d f T ad and all circular sectioned furnaces when new should be a: 

" Standard c0°~diti~ne.''r e near . the truly circular form as the type of joint will 
From practice. permtt. 

. }'?r new furnaces ","ith welded or butted j.Jints a difference)£ not more than 1/Bth 
ln~h 1n th~ cro>> gaugmg,; of any one section shall be allowed. Rivet hflles are to b~t-­
dnlled as m the ca>e of shells. 
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Where cross tubes are fitted thev shall be riveted and not welded to the fumace 
From Bo b R . d tube. The longitudinal seams o~ cross tubes may be weld· 

.Rules and pr~ti~~. eme ed ; the weld is not to be exposed to the direct impact of 
flame. No allowance is to be made for cross tubes in 

calculating the strength of the furnaces it\ which they are fitted. 
62. Uptakes qf Vertical Boilers.-The working pressure £or uptake tubes o£ 

From Bombay Revised ver~ical boilers is to be determined by the formula'! for 
Rules and practice. plam furnaces, but only hal£ the least presslU'e so found 

IS to be allowed for uptake tubes. 
W~en cr.own pl~tes o£ vertical boilers are not fitted with smoke tubes, the uptake 

tubes 1n thetr capactty as stays should be sb:on"' enou"'h to satisfy the followin"' __ , . 0 "' 0 
lwe:-

Equation 61. 

AXS 
W.P.=--. 

Al 

A is the area of net section of tube or of ri'lets or bolts connecting uptake to 
furnace or shell crown plates in square inches, whichever is least 

A1 is the area in square inches of the annular surface around the uptake tube 
which, when no bolt or other stays are fittcJ, may be taken as 
extending to midway between inside of shell and waterside of uptake, 
b.ut in no case beyond wl1at would be allowed under flat plate rules for 
margins and measured accordingly. 

Where bolt stays are fitted, the slll'face to be supported by the uptake may be· 
taken as that within the inner circle of the annulus supported by the stays. . 

S is the stress allowed per square inch of net section of material which, £01· .the 
tube itself, mav be 4,000 lbs. and for rivets 7,000 lbs. in either shear Ol' 

tension. • 

These requirement~ npply equally ei~her to flat or dished crown plates. 

)L~NHOLEs, Doous .n-D ·t:iTA:\D Btocxs. 

· 63. Mea~tsfor Examination and Cleaning.-An· boilers ohonld have, where 
F B d f T d possible, means for iugress whereby examination and 

"sl~:dardaCond~ions ,1;a es cleaning of the inner sn;bee• ~f plates an~ tubes .exposed 
to flame mav be thorough! 'I eftecteJ. \\hen bo1lers are 

too small to llermit of thio, they mu>t be ~on;trncted so as to be easily taken apart 01' 

there must be manholes aoud sightholes sufficiently lar~e aml numerous to permit of 
the inside being satisfactorily cleaned. v 

64. Man'holes and sightJt,1les in Vertical Boilei'S.- \\'here large cross tubes are 
Fr B d f fitted there must be a si~hthole in the shell oppusite at 

"St~::dard 0c~ndit~ons~;ade l~ast one e.nd of each tube sufficien~ly large to exami~e 
and clean 1t. The doors of these stght-holes must be m 

From practice. positions accessible for that purpose. In addition to the 
croos tube sight-holos there must be at least three mucl-

holes round the base of the boiler. . 
65. Man'holes, Jfudholes and Sig'htlwle.~ in Locomoth•e T.11pe Boile/'8.-Wh~r-

. ever the size o£ the boiler 11ermits there ohould be a man-
i' From expemnce nnd prac· hole in the barrel. Banels of 3 feet aml np1nrds in 
1~0. diameter must have a manhole not less than 15 inches by 

11 inches in the ·clear. Barnels between 2 feet and 3 feet in intemal diameter must 
have a manhole not l<•ss than H inches bv 10 inches in the clear. Barrels below 2 
feet in internal diameter must have either a mn.nhole or a oight-hole as large as 
practicable. The opening must not be less than 9 inchPs bv 6 inches. 'Jhere must also 
1>e a sight-hole or hand-hole at the bottom of each c;rner of the fire-box casing. 
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Wher~Jver praetit:able the holes skmhl be in the nmnded .corner and should. be oval 
in ~hape with t\1e maj<>r axi~ wrtical: l'he holes .shuuld n~t be less than 5 mches by 
3 t inches in the clear whcre>er the me of the boiler permits. 

t6. Stawlrrl'd 8i:es of Jfan·holrR.-::IIan·holes mnst be made tme ellipoes, standard 

.Fro~Britie)l ;\Iarinc En· sizes beiug lt!"x:2", 15''xll", and 14"xl0" in the 
gmeermg Dcs1gu and Cons· clear 
truction Committc~·s Report. · 

Ovalwanho]er; in cylindrical •hl'll, mn-t ha1·e their ,hm·(er axe.; arran~ed longi· 

From Bo3rd . ?f Trade tudiuallj. 
"Standard Cond1t10n~." 

' 67. Stand,(/'(! Si:r.1· ~f J[wlnvlc6 and Sigfd/,ol(·H.-:Jiudhole, and sightholesJmuRt 

. Fro~ BritiR!t ;\Iariuc En· he true ellip~<·>. l'tandard siw; are !J'' X a", i" X 5",tland 
gmeermg 1Jes1gn and Cons· 
tructiou Cmnmittee!'s R<'rort. , ,•, 31 " 

<l X • 2 , 

68. Compensutio11 Ring.t to ]fanlwh~.-Wiiere manlwle~ are fitted in cylindrical 
shells, tb~v mu,khaYe COitlpensation rings of sufficient 

From . BritiHl, . Mnrine breadth ar;d thick~rss properlr rin·ted to the ~hell plates. 
Engmeermg Dl'><J"U and Tl 1 1 · 1 f. 1 h · · d 
Construction Cou~mitt!'!·'R 1<? wuo e n«>t sectiona area o .t 1e strengt. enmg rtngs an 
Report. the number and area of the nvets secunng them to the 

shell ['late mu~<t in t>ach ea~e ht< sufficient to compensate 
for not less than the ~auw fraction as that <•f the longitudinal juiut of the portion 
cut out of the shell plate. The sp:wing of the riYets must be such as not to wt>akf.n 
the shell plate to a greater extent than the longitudinal seam. 

From BomlJay He,i•eu The pen•(·ntage of compensating section should be 
Rulea and Practic~. •lett-rmined b.r the followinf{ formula':-

E'Juttliun 6'!. 

:WO (W D J x 'l'r I f . t' 
I 

'IJ) T 1 = perc.entage strengt to compensating sec Jon. I'+- ) X s 

Equatio11 6.:1. 

Second formula is new. _80 X A X X = percentage strength of rivet section. 
(L+2DJ X Ts · 

W is tl!e Width of com{l!\nsation rin~ in inches measured on the longitudinal 
aXIS, . 

L is the Length of opening in shell in inches measured on the longitudinal 
axis, 

Dis the Diameter of rin•t holes in inches, 
Tr is the Thkkness of compensation ring in inches, 
Ts is the Thickness of shell plate in inches, 
A is the Area of one rivet hole in inches, 
S' is the number of rivets on one side of the longitudinal line. 

Parts of raised manhole mouthpieces within four inches of the shell may, in 
addition to the ring, be included in the compensating section. 

G9. Compenstltionfur cutting Large Holes in Shells.-Where holes are cut in 
From Board of Trade cylindri~al shells for mou,nti.ngs, the di~meters of the 

''Standard Conditions.'' holes bemg greater ~han 2~ tu11es t~e th1ckness of the 
shell plate plus 2f lDches, compensatwn must be fitted as 
in the case of manholes. Where ordinarv sized steel From Bombay R~vis<·ll d bl · 

Rules and practic~. s~an ocks or pad pieces are fitted and are securely 
meted to the shell no additional rompensation for the 
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hole cut in the shell is needed. If, however, the net hedion of -the ~tan<l block r>r 
pad within ~our i.nches of the shell is les_s than the section of the shell plate cut awa.r, 
a compensat!on rmg must be fitted. "here a l~rge opening is cut in a cylindrical 
s~ell to recetve another part of the s~·ncture, the stdes w.here cut away must be effi· 

-ctently cross stayed or strengthened tn some other effef'ttve manner. 
70. Manholes and Mudh?les ~~~ Flat Plates.-\\:here a flat plate is Hanged to 

From Board of Trade sh~:~ tt at_a manhole or s1ghthole, to permit the same 
"Standard Conditione." w.otktng 1nessnre as wo~ld be allowc·d upon an un­

pterced plate, the depth of the flange mea~uml fn•m 
ihe outer surface is to be at least equal to- ' 

Equation li4. 

where Tis the thickness of the plate in inches, :tll(l 
W is the minor axis o£ the hole in inchc~. 

71. Stand Blocks aud Pads.-~tand bloch anJ pad piece~ for carrying ruoHn· 
From Bombay Revised tings should be of wrr,ught irQn .or mild .steel, either 

Rules nnd practic<'. pressed or welded, and of substantial proportwns .. T~ey 
· should be carefullr bedded on the sbrll and the nvetlllg 

should be pitched to ensure. a tight joint. Tlte jointing faces to which the moun­
tings are to be bolted should be machine(l and be level when the boiler is in its 
working position. 

72. Doors, Mouthpteces and Cross Bw·s.- All inh•rnally fitted doors of man-

F B d f T d holes, mndholes and sig:htholes. "mu~t be of wrought 
rom oar o ra e · t 1 b 'It ' d 1 d ]. d "Standard Conditions." Iron or s ee n1 up or prcsse to s tape an annea e , 

or made from one thickness of plate with a machined 
recess for the jointing material. Their spig'ot part or the recess must not hare 
a greater clearance than 1~th inch all round i.e., the axe~ mmt not be less than 
ith inch smaller tl1an the holes in which they are fitted. 

The studs of all doors should be screwed throu~h the plate and be 1\tted with 
nuts on the insid<', or bolts may be used screwed through the plate with the head~ 

· inside. 
~Ianhole mouthpieces fur cylindrical shells must be made of steel Ol' wrought 

. iron either pressed out of the solid or welded. Circular 
From Bomb~y Revmd manhole mouthpieces o£ Lancashire tvpe boilers should 

Rules and prachce. not be less than ~ inch in thickness,· and when weldetl 
the position of the weld should be at rig,ht angles. to the longitudinal line. Cross 
Bars must be of substantial proportions and may be either solid forgings of steel m· 
iron or be of cast steel. 

BoiLER ~IoUNTINGS AND l!'ITTINOS. 

From Bombay Revised 73. The Requisite ]Jountin,gs cuulllittin!Js.-Erery 
Rules. , boiler must be litted with the following. 

Two safety \"alves ; 
Two independent means of indicating the water 1e,·el; 

A steam pressure gauge; 

A steam stop valve ; 
A feed check val;e; 
A'blow down ~ock or valve; 
An attachment for Inspector's h•st gauge; 
.A manhole, where the size and construction penn!t; and s~ch mudholes or 

sightholes as are necessary for efft'ctivelycleamng the boiler. 
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It is I'WJ!llmtnded that in Lancashire and Cornish boilers one of the safety 
'·alv~s $hould be of hign-Bteam and low-water type and that all land boilers of ordi~a_:y 
type should hare a fusible plug in each fllrnace. · 

7•J.. Safety J'alm.-Safety Yah·es ohall be not less than 1 i~ch in diame~r 
F B l f T l 

exeept in the case of very small botlers for whtch 
rom oar< o ra<. e . . . d. 

"Standard Cvndidous." ralv~s Q{ Z Inch dtameter are permttte 
The minimum a~gregate area of ~afety vah·es of ordinary type in lla(:~ boiler 

whether coal rir<·d or oil tired and whether working unde: natural, forc.ed or mduced 
-draug-ht ~halJ be found by tl1e following- formula:-

Eq1utfiun 65. 

A= H. S. x (W~ P~+ i5,. 

A is the aggregate area of ~afety n1h·es in square inches. 

IJ. 8. is the total heating surface of the boiler in square feet, 

(See Part II Section l, clause 4.) 
W. P. is the "·orking pressure in lbs. })('l' S'}U:J.re inch, 
K = 1·2:) for nd nrtd boilers and 1"3 flJr oil tired bJi!trs. 

All the s:lfety \'aires of a boiler may be titted in one eh~:"~t which must be sepa.· 
rate from any other valre clt~st, and which 1iiu~t be connected dirtct to the boiler or 
~tand block or pad by a strong and stiff neek, the passage tlmmgh which should have 
a cross sectional an·a at lc·a:;t equal to one blf tLe a~g'ri·!{at<' area of the 8afcty valves 
in the chcl't. 

The ~afety Yalres of smallloc·oruotiw type Loilers with oret·hcad engines may, 
F . · on aceount of cr~tmped ~paee, be attached to the engine 

rom pracncc. ·:ylinder l':tsin~ provided there is a clear short passage 
way of ample sedio11<ll area and structural str,·ngth between the "l"'ah-es and the 
boi'ler. 

Frum 
R11lt·s. 

The openings m the boiler shell for safety talves must 
Bombay Revised. be left dear and unco1·ered on the inside and must not 

be conne<:ted to an internal pipe of any description. 

Earh safet~· rahe must ha1·e a lift at lea.;t equal to one-fourth of its effecti1•e 
From Bomba• · Rensed diameter and there must be a free outlet for the waste 

Rules. · steaJU. 
Where a ~ast~ s\l'aJU pipe is 11tted the pipe anJ. the !J<is,age• leading to it should 

ha\"'e a cross sectional area not less in square inches than 
From Board . ~f TrM.e ·01 times the total heating surface of the boiler in square 

"'Standard Coudmons." feet, but in no ca'e should it be less than 1·1 time~ the 
combined areas of the safety ral•es as gi"l"'en by the abo\"'e rule. 

Ea~h brr;e eucl0sed safety rah·e chest shall hare a means of drainin·• it, and the 
From Bo<~.rJ. of Tra..ic drain pipe shall be led clear of the boiler. "' 

"Stand:nJ Conditions." 
)I can;; must be pro•id<:d in enry ca:;e to prerent the >alres beinoo lifted out of 

From Dom1ay Rcl'i>hl their seats when working. The >ah·e se:ts shonld be 
Rulee anJ. practice. •ecu]'ed by studs aud nut.>. 

In the ca>e of lew· ralws, if the hole;; in the lewr are not bushed with bra>s, 
the pins lllUot be of brass; iron and iron wurking tc•gether must not be passed. 

The weie:ht of a lercr anJ. weight safety val>e should be in one piece and ba 
-ecured at the ~>nd of the le•er against a change of position. In the case of spring 
1oad~d •afdy "l"'al\'e;;, washers or ferrules must be ntted under the adjusting screw~ 
w that th~ valves cannot be ordoaded when under 6tearu. 

Safety nh·es mu,t be acce;sible and >G ananged that they can be eased uff their 
.em at .an _I' time. In th~ ra;e d de:ld weig:;t and >pring lo.1dcd safety valve; a. 
subbt.llltl~d tc,t kn'r f'-'r t1,c purpr>te mu;;t be prc.rided. 
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The size o£ the steel of which the spring;; of direct loaded Hafety 'lalve:; are made 
should be found by the following formula. 

Equation 66. 
3 __ _ 

.y' _.!: x ~:::;:Thickness of wire in inch cR. 
0 .' 

L is the load on the spring in pounds, . 
D is the diameter of the spring from centre to centre o£ wire in inches, 
C=8,000 for round steel and 11,000 for square steel. 

75. TV ater Gauges.-E.,er:v boiler must have two means of iudi(~ating the water 
Adapted from Board of level. in it, an~ .have ~arked on it when applicabl.e in a 

Trade "Standard Condi· cont1gnous pos1bon easlly seen, the level of the h1ghest 
tiona," Bombay Revised part of the furnaces, fire box or combustion chamber as the· 
Rules and practice. case may be. 

All large boilers must be fitted with two glass water gauges. For small boilers 
where there is difficulty in fitting two glass water gauges, two test cocks may be 
fitted in place of the second glass water gauge. 

The lowest visible pad of the glass water gauge and lower test cock must be fixed 
at a. safe working level. For locomotive type and vertical boilers this should not be 
less than 2 inches above the highest part of the fire box roof plate. 

Glass water gauges must be placed so as to be easily seen and reached by the 
boiler attendant. The fittings o£ glass water gauges and test cocks must be of 
substantial make with large passage ways through them, and so construc1ed tnat an 
instrument can be passed through the op~ning whilst the boiler is under steam. The 
gauge cocks when open should have their handles in a vertical direction and each 
handle at its junction with the plug must be plainly marked with a deep line to 
indicate the direction of the passage way through the plug: A drain cock and pip& 
must be fitted to each glass water gauge. A glass guard to prevent injury to the 
attendant and a pointer to show the ordinary working water level must also b'e fitted 
to each glass water gauge. 

76. Steam Pressure Gauge.-Eacl). boiler shall have a separate steam pressure 
From Board of Trade gauge placed where it can be easily ·seen. It must be 

"Standard Conditions," marked in pounds per square inch and must have a range 
Bombay Revised Rules and of not less than double the working pressure of the boiler. 
practice. A red line should mark the working pressure and a 
syphon pipe must be fitted between the pressure gauge and the boiler. 

77. Steam Stop Valve.-A steam stop valve must always be fitted between the 
· boiler and the steam pipe and, except in the case iu 

From Bombay Revised which a super-heater forms an integral part of the boiler 
Rules. itself, between the boiler and the superheater. Where 
two or more boilers are connected with a steam receiver or any other vessel a steam 
stop valye must always be fitted between the boiler and such receiver m: vessel. 

Steam stop valves must be attached direct to the boiler shell or to suitable pada 
or stand blocks riveted to the shell and the neck of the valve chest should be reason· 
ably short and of strong consh'uction. Exception to this rule will be made in til& 
case of a large boiler in which it is proposed for the purpose of drainage or owing 
to obstruction, to connect the steam pipes to the steam stop valve at a higher level 
than would be obtained under the rule, in which case a vertical stand pipe not exceed· 
ing 5 diameters in height will be permitted between the stop valve and the boiler. 

Such stand pipes must be of strong construction, of wrought iron, mild steel, 
or cast steel. The flange~ of wrought iron or mild s~eel pipes should be tivet~d to tho 
pipes, and there should be no branch on the stand p1pe for any other connecbon. 

Exception to the rule will also be made in the case of a large boiler in which it ia 
-desired to fit a tee piece for the purpose o£ providing a branch connection betwe6n th& 
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~top valve and the boi!tlr. Such a tee piece must b~ o£ strong construction, of 
wrought iron, mild 6teel, 01' cast steel aud nut exceed 2~ diameters in height. A stop 
valve muot be fitted direct to each tee piece branch. 

78. Peed Cluck Valve.-The feed check valve must be attached direct to the 
, . boiler and be of combined non-return and shut down type. 

From practice. The valve opening in boiler 01' end o£ intern~! feed pip& 
~Iwnld be above the low water level and below the working level. 

70. Blow·down., Cuck or Valve and Pipes.-The blow down cock or valve shall 
. be o£ substantial construction and i£ the former, shall be 

From good practwe and fitted with a locking guard and box ~11anner which cannot 
experienc~. be removed until the cock is closed. 

For locomotire type, vertical and marine type boilers, the cock or valve should be 
attached direct to the boiler. For water tube boilers the cock or valve should be out­
side the brickwork with a substantial steel pipe between it and the mudbox. 

1'or Corni~h and Lancashire boilers the cock or valve should be attached to a 
ca>t steel elbow pipe of substantial section, bolted to a suitable stand block rh·eted to­
the boiler. Cast iron elbow pipes are not permitted. 

It is recommended that the waste pipe attached to the cock or valve should not 
be connect~d to a pipe common to another boiler. It should not be bound fast in earth 
or brickwork. 

tlO. luspedors Pres.Yztre Gau,g~ Attachment.-Every boiltJr must be fit.ted with a 
}'rom BomlJay ReviAed vah·e or cock canying in a vertical position a receiving 

Hnlcs and good practice. screw for the attachment of the lnpectors pressme gauge. 
The cock or valve may form part of the pipe carrying the boiler pressure gauge. 

\\'here ~cparate, it should be attached to the top of the shell near the pressure gauge. 
The receiving ~ocket shall be tapped t inch Whitworth Thread and shall be fitted 

with an easily rernoveable cap. . 
For ~mall boiler~ which cannot be entered by an Inspector and which are hydrau­

lically te~ted at l'ach inspection a plug hole tapped i inch Whitworth thre~:~d should be 
provided in a handy position for the attachment of the lnRpectors' test pump hose 
nipple. · · 

81. Jlaulwles, Mudlwles and Sightltoles.-See Secticm III, Clauses 63 to 72. 
8:!. FusiUf! Plugs.-P!ugs where fitted should be over the hotteot part of the 

From Bombay Revised furnace or firebox. The outside an~ inside of the plug 
Rules and good practice. should be kept clean and the fusible metal should be 

periodically renewed. 
83. Design of Boiler ~Mountin,qs.- All boiler-monnti;g valves over 1~ inche~ 

Frmll :Soard of Trade diameter must ha\·e outside screws, their covers must be 
"Stnndard Conditions " secured by bolts or studs, and all are to be arranged to be 

· ~lmt with a right hand motion o£ the wheels and must 
hn1·e mt>aus for clearly indicating whether they are open or ~hut.· _ 

~.J. Jfaterial of ralve Chests.-AII stop and safety valve chests and steam pip~ 
fittings when subjected to Eaturated steam only may bt> 

From Board .. of Trade made of cast iron but ~uch valve chests and steam Ilipe 
'·Standard Conditions." fi · ! f thugs when subJected to steam o a temperature above 
·1~5 degrees Pahr. must be of cast steel or other approved material. 

SJ. C'ucl.:s and valves to be easily seen whether open or sltut.-The construction 
Froru Board of Trade o£ all cocks and valves connected to the boiler must be 

"Standard Conditions." such as to show without difficulty whether they are open 
o1· shut. 

8tl. Studs and Bolts securin.IJ Mountings.- When boiler mountings are secured 
From Board of Trntle by studs, the studs must have a £~11 thread l;oldi1•g in 

•· St:llldard Conditions." the plate for a length of at least one diameter. If tl1e ~tud 
holes penetrate the whole thitkm·ss of the }>late, tlu.• 

bt mlmust be screwed right through the plate and be fitted with a nut insidtl tlte boiler. 
\\'h~l't~ bolts are used for secm·in" mountincrs they muot be SCI'cWPd ri"ht throucrh 

tl1e l'lat~ with their heads inside the b
0

oiler. " " " 
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87. B1•on;e Bailer Mountings.-The chests of blow down cocks and valves, water 
From the British Marine gauge valves and co?ks, and similar fittings, must bo 

Engineeri!ll Design and ~de of goo~ and smtable bronze. All cocks used with 
{)onstrnchon Committee'A boilers workmg at 100 lbs. pressure or above should be 
Report. asbestos paekea and of substantial design and make. 

PIPES HD TUBES. 

Steam:and Water Pipes subject to Internal Pressare. 

88. Copper Tubes aml Pipes.-Xo pipe made from the electr<r-deposition of 
From Boardl of Trade copyer on a mandril s~all be used for steam or feed 

" Standard conlition9 " dehvery. All copper p1pes must be properly annealed 
. · before putting in place. All coppt!r steam and feed pipes 

nbJect to...a pre.;sure over 7il lh per square inch shall be solid dra!'Yn. 
~o steam pipe intended for a working presure of over 180 lbs. per square inch shall 

be made of copper when the internal diameter exceeds 5 inches. No copper pipe shall 
be used for super heat€d steam. 

All copper steam pipes on completion and prior to being_ fitted in place shall be 
subjected to hydraulic test to at least twice the working pressure. 

Fo1: all feed delivery pipes the teot pressure shall be 2! times the working pressure 
allowed on the boilers. 

The working pressure of eopper pipes shall be determined by the following 
formula-

Equation 61. 

(t-3) 
W. P. =-D-l( C. 

D is the internal diameter o£ the pipe in inches, 
t is the thickness of the pipe, in lOOths o£ an inch. 
C =6 for solid drawn steam pipe~ 

45 for brazed steam pipes. 
48 for solid drawn feed pipes, and 
36 for brazed feed pipes. 

\Yhen copper pipes are bent they must be made thicker to provide for thhming at the 
~end. In no case should the radius of curvature at the centre line o£ the pipe be less 
than twice the external diameter of the pipe. 

89. 'Wroltgkt Iron and Steel Pipes.-Ster.m and other 
From Board of Trade d £ 1 · ht t 1 " Sta'ld.ard Cou.lition~." pipes may be ma e o wrong 1t Iron or wrong s ee . 

The process of welding the seams shall be by hammering Ol' rolling the joint. 
On completion of any work which involves. heati11g, whether for weldin.g the joint 

welding on ftange;;, hot bending the pipe, or for any other purpose, the ptpe shall be 
carefully annealed. 

lHld stel!l for hp-welded steam pipes and tubes may have a. tensile breaking 
strengt~ not exceeding 23 ton> p?r siJ.. inch, with a minimum elongation o~ 2:J per 
cent. on the shndard t~;t piece. Feed pipe> if made of steel should be sohd-drawn 
and cold tinished. 

All iron or steel steam pipes and tubes prior to being fitted in place shall be 
~;ubjected to hydraulic t€st to at least 3 times the working pressure. _ 

All iron or steel feed delivery pipes shall be hydraulically tested to at least 4 times 
tlu.• wor'>ing_pressure of the boiler. • 
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The working pressur~ allowed on ·pipes ·sha-ll be determined by the followin!! 
!ormula:.-

ia) Solid drawn cold finished pipes (up to 23 tone tensile breaking shength). 

Equation 68. 

W.P.= (tr; 10) X 120. 

(/•) Solid drawn hot tinisbed pipes (up to 28 tons tensile bre&king 6trengt1), 

Equation 69. 

W. P. = (tD12" X 120. 
_,. 

~(') Welded pipes of ii·on or steel whether with or without covering ehap. 

Equation 70. 

W.P.= 

(d) Feed delivery pipeR, 

Equation 71. 

Boiler Press me = (t- S) X 100. 
D 

(e) Pipes with riveted joints. (J being the strength of ioint per cent. of the 
solid plate or strip). 

Equation 72. 

,v: P. = (ti) 9lx1'2xJ. 

From the British Marine No wt·ought iron or steel pipe shall be leu in 
Engineering Design and thickness than :-
Construction Committee's 
Report. 

Equation 73. 

t = 5x/D+2. 
D is the internal diameter of the pipe in inches, 
t is the thicknm of the pipe in 100ths of an inch. 

90. Rectangular Section !ipes.-Solid drawn or ~elded rectangular section steel 
New formn1a adapted from ptpes for headers, cross ptpes and mud drums of water 

flat plate and steam pipe tube boilers should comply generally with the l'equire­
~.nlee of B0ard. ?f ~,rade ments for ordinary steel pipes, but the hydraulic test 

Standard CondJbons. prior to being titted in place need only bA twice the 
wurking pressure of the boiler. 

The working pressure of the pipe is to be determined by the formula:-

Equation 74, 

W. P. = ~~ [ 3 (t-4)+ (t~1)' J 
t is the thit:kness of the pipe in 32nds of an inrh, 
D is the internal diam~ter of side of the pipe in inches. 
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Steel and Wrought Iron Tubes. 

91. JJiatel'ial and JJ!etlwd qf lJfamifacture.--Both plain ancl ~tay smoke tube:J 
Adapted from Board of •may be made either of wrought iron or of mild steel lap 

Trade_ "Standard Condi· welded. 
tions." 

_92. 1Vorkin,q P1•essurf for Plain and Sta.if Tubes.-The working pressme for 
plam and stay tubes (as tubes notr as stays) is to be detmnined by the following 
formula. No tube is to be less than 11 8. W.' G. thick. 

Equation i:). 

W. P. = 10,000 (t- ·085). 
D 

1' is the thickness of tubes in inc he~, 
D is the external diameter of the tube in inches. 

Diameters and thicknes8es of Plain and Stay Tubes.-The following table may 
be worked to-

I 
Standard thickne~s in L. 8~ G. ~nd fractions of an inch 

and Suitable Working Pressure. 
~-------------~-~--...------~~- --~---- ---~ Extenml diameter in 

I ' 
inches. 

11 10 9 8 7 
('116) 11

, ('128)". ('144)". ('160)". ('176)", 

I 

1" 
I 310 430 . 

:! w. 250 3cl5 470 

ll" s-. 210 285 3~0 500 

11" . . 180 245 335 430 501) 

2" 155 :215 300 375 441> 

2t'' . 140 190 260 315 395 

9l'' 125 175 230 '! 300 350 
... 1 • 

2"-" . . 110 I 160 215 275 325 

3' 100 
i 

140 190 250 300 

3t I. 95 I 130 180 I 230 280 

3l" ·i 90 120 105 215 21)0 
) . 

93. Brass and Coppe·r Tul,es.~'fhe thiclm~ss of ~ape~·ed brass and copper smok; 
tubes for locomotive bmlers should nut be less than 12 

From the Nationa.l Bfliler s. W. G. (·10,1 inch) at the smoke-box end and 10 S. W. G. 
Insurance Company·s Rules. (·128 inch) at the ot~er, for tubes ?f 1~ inches to 1~ inchel> 
externa.l diameter inclusive; and for tubes of 2 mches to 2i JDches external ~~am,eter 
inclusive, the thickness at the smoke-box en~ should not be less than 11 S. ".G. 
(•116 inch) and 9 S. W. G. (·1-lt inch) at the other. 
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from the British Marine D4. Si:.e awl Thickness of Flange.~.-The size and 
Engineering Design and thickness of flanges and the number and size of their 
~onstruction Committee's bolts shall be .as prescribed by the Rules of the British 

eport. Engineering Standards Association. 

9o, Flan,qes of Copper Pipes.-Flanges of copper pipes 'may be made o£ the 
usual bras8 or bronze or of wrought iron or o£ wrought or cast steel. 

96. Flanges of Ir011 and Steel Pipes.-Fian~es of iron and steel pipes may 
be made of cast steel, wrought iron or wrought steel mad.e without a weld. When 
pipes are not more than 20/100 inch thick and not more than 9 inches in inside 
diameter they may be expanded by rollers into a flange having a series of recesses 
formed within it. When pipes are over 18/100 inch thick and not more than 12 
inches in internal diameter they may be screwed into the flanges with a disappearing 
thread. 

Flange~ may be riveted, when practicable, to pipes of all sizes the thickn~ss of 
which exeeeds 20/100 inch. · 

Flan~es made o£ iron or steel may be welded by any suitable proeess to pipes 
.n:Lde of wroug-ht iron,. ingot iron or tube steel, and if the flanges are made of iron 
or tube steel they may be welded to mild st.>,el pipes. When flanges are.attached 
to pipes by brazin~ or welding they shall be also secured in such additional way, e.,q., 
by rir~ting the ends or forming a conical end so as to fit into a conical bore in the 
flange) that the resistance to withdrawal from the flange does not depend wholly on 
the brazing or welding. 

From the British Marine 97. Ca.~t J.l!etal Pipes and tlteir Equioale11ts as 
Engineering Design and Cylit~drical Parts of Mountings ancl l!'ittiii!JS.-The 
<Construction Committee's aoove mentioned mountings and fittings may be made of 
Report. I east steel, cast iron, or bronze. 

9S. Cast Steel Cltests, etc.--Cast Steel shall be used instead of cast iro~ when 
the temperature to which they are exposed when at work exceeds 425 degrees Fahr. 

Generally such steel castings should be made of a metal, the tensile breaking 
t~trtln!,1J;h of which is not less than 28 nor more than 35 tons per square inch with 
an elongation of 15 per cent. in 2 inches. When the castings are intricate the 
tensile breaking stl'ength may be higher so long as the elongation is not less than 12i 
per cent. in 2 inches. 

When machined and ready for fitting in plaee they shall be subjected to.~&.. 
hydraulic test equal to 3 times the working pressure which they may ha""e to bear. 

Steel castings which will be subject to the action of feed water should be made 
(If steel of which the manganese content do~s not exceed •4 per cent. 

99. Ca.Yt lr011 Chests, etc.-Cast iron for boiler mountings and fittings exposed 
to pressures exceeding 70 lbs. per square inch should have a tensile breaking strength 
(•f not less than 9 tons per square inch, and be subject to the following test.-

Bars lt inches square in section place{\ on knife-edged supports 6 inches apa1t 
shall withstand without fracture the impact of a 21 lbs. 9'P.ight dropped 
four times from a height of lo'inches. 

100. B1•onze Chests, etc.-Bronze for all mountings and fittings should be 
(Jf the Admiralty Composition, t•i:., Cu. 87'5, Sn. 10, Zn. 2, and Pb. ·I) when 
1ubjed to a temperature exceeding 350 degress Fahr. 

Other good bl'Onzes may be used for mountings and fittings if they are shown 
to be equally satisfactory. 

Such bronzes shall have an ultimate tensile breaking Hh'ength of not less than 
B tons per square inch with an elongation of 10 per cent. in 2 inches when at a 
temperature of 6ri0 degrees Fahr. · 

Good commt>rcial bronze for general purposes should have a tensile bt'eaking 
.. tren~th of ~ot less than a tons per square inch with an elongation of 10 per 
.rtnlln 2 mcbee when at a temperature of 350 degrePs Fahr. 
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Such bronze castings must be certitied by the manufacturers as po~;;ming 
these chal'aCtelistiC!l, and that after being machined they have been tested to twictt 
the working pressure, and feed delivery fittings to 2i times the boiler pressur~. with 
aatisfactory results both as to strength and tigh~ess . 

.All such chests and tittings must be sm9oth, sound and free from flaws, cracks, 
blow-holes or other injurious defects. Theii· working pressure and thickness shall 
be dete1·mined by the following fonnular-

Equation 76. 

(t-X) 
W. P.=~D~ X c. 

Equation 77. 

t = W. P. t D + X. 

The minimum thickness of cast metal chests, etc., and th~it· equivalenta eh&ll 
be:-

When of Cast steel, t == 2·5JD +6 
When of Cast iron, t == 2'5/D +4 
When of Cast Bronze, t ==2·5/D +2 
D is the internal diameter of the chest in inches, 
t is the thickness of the chest in 32nds of an inch, 
C is a co-efficient from the following table-, 
X is a pl'Ovision for toleration, etc., from the following tabl~. 

Table of Values of 0. aml X. 

Material of casting. 

Cut steel, 28'35 tons tensile strength 

Cast iron, at least 9 ton.s tensile strength 

c. I X. 

I 
. I 400 I 
·I·· 200 I 

llronze, Admiralty and equally good 
··----- ------~-

• \ 220 ~ 

~-- ----- -~~-· ---

llronze, good mercantile I 175 l 'I 
-~~-~---·· ---- -

llronze, Commercial, quality unknown .\ 150 

I ' I 

102 



Diagrams of Riveted Joints lvith Formulae. 

SINGLE RIVETED JOINTS. 

. Fw. 1. LAP JOINT. ONE RIVET PER PITCH • 

Ma:x. Pitch = 1·31 x T + 1·625. 

Platt> % 
100 (P - D) 

p 

Rivet % = 100 X A X 8 1 
l>x-TXS--~- 4 , 1.> -Q- ~ 

-----:------------~-· 
E = }'f) X D 



FIG. 2. SINGLE BUTT STRAP. ONE RIVET PER PITCH. 

Max. Pitch 

Plate % 

Rivet % 

E 

1·53 X T + 1·625 

100 (P - D) - _p ___ _ 

c 100 X A )( s, 
p X T X s 

1·5 X D 

BuTT Sn..&.:P = 1·125. x T 
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FIG. 3. DOUBLE BUTT STRAP. ONE RIVET PER PITCH. 

Max. Pitch = 1·75 x T + 1·625 

Plate % 

Rivet % 

E 

100 {P - D) 
=--p---

100 X A X 1·875 xS 1 
p X T X s 

1·& X D 

BuTT STRAPS = ·625 x T 
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DOUBLE RIVETED JOINTS. 

LAP JOINT. TWO RIVETS PER PITCH. 

Max. Pitch = 2•62 x T x 1•625 

Plate % 

Rivet% 

R 

E 

106 

100 (P- D) 
=~--p-.--

100 x Ax 2 xS1 
p X T X s 

= ·33 P + ·67 D 

= 1•5 X D 



FIG, 5. LAP JOINT. · TWO RIVETS PER PITCH. 

Max. Pitch = 2'62 x T + 1·625 

Plate % 

Rivet % 

R 

E 

JQ7 

100 (P - D) 
p 

-· 100 X A X 2 X St 
PxTxS 

=2xD 

= 1•5 X D 



FIG. 6. SING~E BUTT S~RAP. TWO RIVETS PER PITCH. 

'Max. Pitch 

Plate % 

.Rivet % 

R 

.E • 

BUTT STRAP 

108 

= 3•06 X T + 1•625 

100 (P-D) 
p 

100 A. A X 2 X S, 
p X T X s 

= ·33 P + ·67 D 

1·5 X D 

= 1'125 x T 



Fra. 7. SINGLE BUTT STRAP. TWO RIVETS PER. PITCH. 

)fax. Pitch 

Plate ~& 

R. 

E 

BU'I'T STRAP 

109 

100 (P-D) 
p 

2 X D 

1·5 x D 



FIG. 8. SlNGLE BUTT STRAP. THREE. RIVETS PER PITCH. 

Max. Pitch 4·05 x T + 1·62~ 

Rivet% 
I 
I 

I 

100 X A X 3 X 81 

PxTxS 

Combined% = 100 (P -2 D) + 100 X A X s. 
P PxTxS 

R 

E 

Burr SrRA.l' 

110 

·2 P + 1·15 D 

1·5 X D 

= 1•125 T X (P-D) 
(P-2D) 



FJG. 9. SI:NGL~ .BUTT STRAP. THRE~ RIVETS PER PI'l'Cl-t. 

1\Iax. Pitch 

Plate % 

·Rivet% = 

4•05 X T + 1•625 

100 {P-D) 
p: 

100 X A X 3 X sl 

PxTxS 

Combined% = 100 (P-2 D) 
p + 100 X A X s1 

p X T X s 

R 

E 

BuTT STRAP 

111 

= ·33 P + ·67 D 

or 2 x D whichever is greater. 

= 1·5 X D 

1·125 T X 
(P-D) 

(P-2 D) 



• FIG. 10. 
f 

DOUBLE BUTT STRAP. TWO RIVETS PER PI'fCH . 

Max. Pitch = 3·5 x T + 1·625 

Plate.% 

Rivet% 

E 

100 (P -D) 
= .P 

100 X A X 2 X 1·875 X 8 1 

PxTxS! 

= ·3:3 P + ·07 D 

= 1-i) X D 

BuTT STIL\PS = ·62il x T 



FIG. 11. DOlTBL B BUTT S'I'RAPS. TWO RIVETS PER PITCH. 

:Max. Pitch 

Plate % 

R 

Rl'TT STRA.l s = 

J 13 

100 (P-D) 
p 

100 X A X 2 X 1·875 X S 1 Px_T_x_S 

2 X D 

I·:> X D 



.Fw. 10. DOUBLE BUTT STRAP. TWO RIVETS PER PI'rCIL 

Max. Pitch = 3·5 x T + l·62fl 

Plate.% 

Rivet ~6 

l~ 

E 

100 (P -D) = p 

100 X A X 2 X 1·875 X 8 1 

PxTxS' 

= ·3:3 P + ·G7 D 

= 1·5 X D 

BUTT STIL\PS = ·()2;) X 'r 



Fw. 11. DOTJBJ..B BUTT STRAPS. TWO RIVETS PER PITCH. 

Max. Pitch 

Plate % 

R 

R trTT Snu1 s = 

113 

3·5 X T + 1·625 

100 (P-D) 
p 

100 X A X 2 X 1·875 X 8 1 
Px--T-xS 

2 X D 

1·!) X D 



DOUBLE BUT'r STRAP. TlJREE RIVETS p_gR PITCH. 

l\Iax. Pitch 

Plate % 

Rivet % 

Combinad% 

R 

E 

:Bn'l"r STIU.rs = 

114 

100 (P 7'D) ---p---

100 X A X 3 X 1·875 X s 1 P x_T_x_S __ _ 

1oo (P-2D) 100 x Ax 1·875 x sl 
P +·---P-x-'1' x s 

·2 P + 1·15 D 

t·5 xD 

•625 rr X (P-D) 
(P-2 D) 



rJQ. 13. DOUBLE BUTT STRAP. THREE RIVETS PER PITCH. 

Max. Pitch 4·63 X '1' + }·62il 

Plate J6 = 
100 (P -U) 

p 

Jtivet J6 
100 X A X;) X 1·875 X sl 

P x -T·x s 

Combined% 
100 (P-2 D) 100 X A X }•875 X st = p +---p xTxS 

R ·33 P + ·67 D 

or 2 x D whichever is greater. 

E = 1•5 X D 

BUTT STRA.r5 = ·625 T + _(P-DL 
(P-2 D) 
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J'x~i. 12. DOUBLE BUT'r STRAP. THREE RIVETS PER PITCH. 

/ -

Max. J>itch 

Plate % 

Rivet % 

Combined% 

R 

E 

lhTT'r S1'U.rS 

114 

4•63 X T + 1•625. 

100 (P -:-D) 
- p 

100 X A X 3 X 1•875 X St ---- P-x -Tx-S 

1oo (P-ZD) 1oo x Ax 1·875 x sl = P +----p-xrr x s 

·2 P + 1·15 D 

1·5 x D 

= ·625 T X (P-D) 
(P-2 D) 



f1w. 13. DOUBLE BUTT STRAP. THREE RIVETS PElt PITCH. 

Max. Pitch 4·63 X 'l' + 1•625 

Plate J& roo (P --D) 
p 

~-ivet % 100 X Ax 3 X 1•875 X sl = P x T·x s 

Combined % 100 (P-2 D) 100 X Ax 1'875 X sl = p + p X T X S 

R ·33 P + •67 D 

or 2 x D whichever is greater. 

E 1•5 X D 

BUTT STRA1'5 = ·625 T + _(P-~)_ 
(P-2 D) 
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Fw. 14. DOITBf~R BU'rl' STRAPS OF UNEQUAl~ WID'l'H. TWO RIVETS PER PITCH. 

1\Iax. Pitch 

Plate % 

Rivet% 

R 

E 

BUTT STRAP 

{WIDE.) 

Bun STRAP 

(NARROW.} 

llti 

3•5 X 'T + 1·625 

100 (P-D) 
p 

100 X A X 2'875 X 81 
--- Px~T--x-s--

== ·3:3P + ·67 D 

= 1•5 X D 

·75 T 

·625 T 



FIG. l5. DOUBLE. l3UTT STRAPS OF UNEQUAL WIDTH. TWO RIVETS PER PITCH. 

Max. Pitch = 3·5 x T + 1·625 

Plate 

Rivet 

R 

E 

% 
_ 100 (P- D) 
---1>~-

_ 100 x Ax 2·875·x S 1 %. - p X T X s 

=2xD 

= 1·5 X D. 

l3UTT STRAI' = •75 T 
(WIDE). 

BuTT STRAl' = ·625 T 
(NARROW). 
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FIG. 16. DOUBLE BUTT STRAPS OF UNEQUAL WIDTH. THREE RIVETS PER PITCH. 

Max. Pitch = 4•63 X T +-1·625 

Plate % 
100 ( P-D) 
--p--

Rivet % 
100 X A X 4•75 X s1 = PxTxS 

Combin~d % 100 (P- 2 D) 
+ 

100 X A X S 1 - -- _p ______ 
P.xtT x S 

R = ·2P.+ 1·15D 

E 1•5 x D 

BuTT STRAP ·75 T X 
(P- D) 

(WIDE) 
(P- 2 D) 

Bui'T STRAP = ·625 T X 
(P- D) 

(NARROW) 
(P- 2 D) 
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.F1c. 17. DOUBLE BUTT STRAPS OF UNEQUAL WIDTH. THREE RIVETS PER PITCH . 

~lax. Pitch = 4'63 X T + 1•625 

Plate % 
100 (P - D) 

p 

Rivet. % 
100 X A X 4•75 X S 1 

p X T X s 

Combined % 100 (P - 2 D) 100 X Ax st 
p + p X 'l' X s 

R '33 P + ·67 D or 2 D 
whichE>ver is greater. 

E 1·~ X D. 

BuTT STRAP ·75 T 
(P- D) 

X (P- 2 D) 
{WIDE). 

BuTT STRAP = ·625 ·r x 
(P- D) 

(NARROW}. 
.(P ~· 2 D) 
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TREBLE RIVETED JOINTS. 

FIG. 18. LAP JOINT. THREE RIVETS PER PITCH. 

Max. Pitch = 3•47 X 'l' + 1·625 

Plate % 100 (P - D)'' 
p 

Rivet% 
100 X A X 3 X sl 

p X T X s 

R ·33 P + ·67 D 

E = 1·5 X D 
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F1a. 19. LAP JOINT. TIIRJU<: RIVETS PElt PITCH. 

l\Iax. Pitch 

Plate % 

Rivet % 

R 

E 

121 

3•47 X T + 1·625 

100 {P - D) 
p 

ll)(J X A X 3 X S 1 
p X '1' X S 

2xD 



FIG. 20. LAP JOINT. FOUR RIVETS PER PITCH. 

Ma:r:. Pitch = 4•14 X T + 1•625 

Plate % = 100 (P- D) 
p 

Rivet % 
lOO_x_A x_!_x~ 

p X T X s 

Combined% 
100 (P - 2 D) + 

100 x A x st 
p PxTxS 

R ·2 P + 1·15 D 

E = 1·5 X D 
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Fw. 21. LAP JOINT. FOUR RIVETS PER PITCH. 

Max. Pitch = 4·14 x T + 1·625 

Plate % 

Rivet% 

Combined % 

R 

E 

= 
100 (P-D) 

p 

100 X A X 4 X 81 

p X T X s 

= 100 JP -:2__D} + _!~A x S_! 
P PxTxS 

= ·33 P + •67 D or 2 D 
whichever is greater. 

= 1•5 X D 



FIG. 22. DOUBLE .BuTT STRAP: THREE RIVETS PER PITCH. 

Max. Piwh 

Plate% 

Rivet% 

R 

E 

= 

4•63 x T + 1·65 

100 (P-D) 
p 

100 X A X 3 )( 1•875 X St 
P X T X S 

·33 P + ·67 D 

= 1•5 X D 

BuTT STR.&.Ps = ·625 T 

lU 



. FIG. 23. DOUBLE BUTT STRAP. THREE RIVETS PER PITCH . 

1\Iax. Pitch 4•63 X T + 1·625 

Plate % 100 (P-D) 
p 

Rivet J~ 
100 X A X 3 X 1•875 X ~I = --

p X T X s -

R 2 X D 

.E 1·5 X D 

BuTT STRAPS = ·625·T 



li"· 24. DOUBLE BUTT. STRAP. FOUR RIVE'fS PER PITCH. 

Max. Pitch = 5·52 x T + 1•625 

Plate % 

Rivet % 

Combined% 

R 

E 

BuTT ST&Ars 

126 

_ 100 (P- D) 
- p 

= 
100 X A X 4 X 1•875 X S 1 P x T _x_S_ 

lOO(P-ZD) + 100xAxl·875xSt 
P PxTxS 

·2 P + 1·15 D 

1·5 X D 

•625 T - X (P - D} 
-(P--=-2D) 



FIG. 25. 

Q-' 
R 

(>,Q-

-o-: ----- ----·---·--- ------------£ 

-<)R 
-<). -¢'-~ 

-c)-E 

DOUBLE BUTT STRAP •. FOUR. RIVETS PER l'ITCH. 

)fa.x:. Pitch 

Rivet 0/ 
/0 

5•52 X T + 1·625 

100 X A X 4 X 1•875 X S 1 - P-x--T x_S ___ _ 

Combined% = 100 (P :-2 D) + lOOxAxl·875xS 1 

P Px'rxs 

R 

E 

Bun SrRA.rs 

127 

•jj P + ·67 D or 2 D 
whichever is greater. 

1·5 X D 



Fw. 26. DOUBLE BUTT STRAP. FIVE RIVETS PER PITCH. 

Max. Pitch , 
Plate % 

Rivet % · 

= 

Combined % = 

R 

E 

6 X T + 1•625 

100 (P-D) 
p 

l00xAx5 X 1•875 X S 1 --Px-T-xS _____ _ 

100 (P-2 D) 100 X A X 1•875 X 81 
----p-·--+--PxTxS--

·165 P ..;_ ·67 D 

1•5 X D 

BUTT STRAPS = •625 T X 
{P-D) 

(P-2 D) 



FIG. 27. 
DOlJBLF. BUTT ~TRAP. FlV~: RIVETS PER PlTCIJ. 

~--. P~ -()- E 

-¢- -¢- 4 * :. 
1- -()- . <>- -()- -<> J; 

. - .• - - - -- --- - -- - :(;. "E-,_ * -<> -<> -<> Rt 

~ 4 ~ 4 4: 

::\fax. Pitc:>h 

Rivet ?~ 

= 100 (P- D) 
. p 

= .1oo x A x :J x 1·s7:-) x S
1 p X 'r X·S- -· 

Combined % -

R 

E 

= •33 P + ·67 D or 2 D 
whichever is greater. 

= ~X D 

BUTT STRAI'S = ·6ZGT ·oe (P- D) 
tP-2 0) 

12~ 



Fw. 28. DOUlH.J]<j BU'r'r STRAPS OF UNEQUAL WIDTH. THREE RIVETS P:F!R PITCH . 

. M<tX. Pitch 

Plate % 

Rivet% 

R 

E 

-t.-6:~ x T + I·o2rl ' 

100 (1'-]J) 
. p 

100 X A X. 4•75 X s. 
-- ---P ·;.:-1'·-x-·s------

= ·33 P + ·67 D 

= l·r-. X D 

BUTT STRAPS = •75 T 
(WIDE). 

BuTT STRAPS = ·625 T 
{NARROW). 



~Jt;. 29. lJOtJHI,l~ BuTT STtL\rs OF tT:KEQl7AL Wlb1'it. 'tHltEE iUV.ETS P.Ei{ PI'I'Cil. 

-~---~-p=-~---~4~;-

-<> {t- -()- -().fi 

-<>- • ~ -(>- -<>- . R 

-------------- ----· E 

-c>- -<>-
-<> ~ 
-Q- -(>- ..q. -()- E 

-------------- ----·---

)lax. Pitch 

Rivet ?~ 

100 (P-D) ___ p __ _ 

100 )( A X -t-·i.) X s I 
-- ·-v-x-'f -x- s· 

R 2 X D 

BU'tT STRAI'S = •75 T 
(wm~<;). 

BuTT STRAl's = ·sz:) T 
(XARR.OW). 
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F1o. 30. DOUBLE BUTT STRAPS OF UNEQUAL WIDTH. FIVE RIVETS PER PITCH. 

Max. Pitch 

Plate % 

Rivet % 

Combined% 

R 

R, 

E 

BUTT STRAI'S 

(WIDE). 

BUTT STRAI'S 

(NARROW). 

= 

= 

6 X T ~ 1·625 

100 (P-D) 
.P 

' 100 X A X 8·5 X st 
P X T X S 

100 (P-2 D) 100 X A X s, 
P + Pxrl'xS 

·2P + 1·15 D 
\ 

·165 P + ·67 D 

1·5 X D 

(P-D 
·75 T x (P-Z D) 

·625 T x (P-D) 
(P-2 !>) 



Fw. 31. DOUBLE BUTT STRAPS OF UNJ~QtJAL WIDTH. FIV.E RIVETS PER PITCH. 

l\fax. Pitch 

Plate % 

Rivet % 

Combined% 

R 

E 

BuTT STRAt's 
(wiDE). 

BurT STRAl'S 
(NARROW). 

133 

= 6 X T + hi25 

100 (P- D) 
p 

100 X A X 8•5 X sl 
- - P--x--r_r x s 

100 (P- 2 D) + 100 X = p 

= '33 P + ·67 D or 2 D 
w hichevcr is greater. 

=2xD 

= I·o x D 

(P- D) 
= •75 'l' X (P - 2 D) 

. (P -D) ' 
= ·625 T >~ (P _ 2 D) 

p X 

Ax 8 1 

'£ X lj 



Part 11.-Inspection. 

SECTION I.-REGULATIONS FOR THE REGISTRATION AND 
INSPECTION OF BOILERS. 

1. Duties if' Inspectors.-Inspectors are required by the Act to measure anct 
examine boilers for registration, examine boilers for renewal certificates determine 
subject to the approval of the Chief Inspector, the pl'essures at which they' are to b; 
allowed t~ work; grant certificates therefor, and generally convey to the owners such 
orders as the Chief Inspector may issue. See Section 8 of the Act. 

2. Preparationfor Inspection (prescribed under Section 10 · (2) (b) of the 
Act).-At every inspection of a boiler for the grant or renewal of a certificate the 
boiler ·shall be empty and thoroughly clean in all its parts, all doors of manholes, 
handholes and sighthojes and cleaning plugs and all caps in the headers and mud 
drums of watertube boilers, all firebars, bearers, front plates, bridgeplates, fire bridges, 
brick arches, oil fuel burners and mechanical stoker fittings shall be removed. All 
valves and cocks comprising the boile1· mountings must be opened up and taken apart 
and the valves or cocks ground when necessary, before the Inspector's visit. 

Provision should be made for the removal o£ lagging or brickwork or other 
concealing part and for the drilling of plates, if required by the Inspector, and for 
verifying the pressure gauge and safety valve dimensions and weights. . 

All smoke tubes, smoke·boxes, and external flues must be swept clean. 
Provisio11 must be made for the effective disconnection of all steam and hot water 

·communication with any other boiler under steam. This must be effected either by 
the removal of a length of pipe from the steam, feed and blow down piping or by the 
insertion o£ substantial blank flanges. Where blank flanges are employed, they must 
be inserted between the flange of the chest and the pipe attached to it. No blank 
flange shall be inserted between a. safety valve chest and the boiler. It is recommended 
that blow down water pipes should be separate for each boi!et· and not connected to 
one common pipe. Those provisions as to effective discol)nection shall extend to every 
case wherein a person is sent or with the assent of the owner or person in charge 

• goes, into a boiler for any purpose. Vide section 27 (g) of the Act. 

3. Pt·eparation for ltydraulic test (prescribed undl!1' Section 10 (2) {b) of the 
Act).-The chests. of all mountings subject to steam pressure should be in place and 
shut tight or blank flanged. The safety valves should either be jammed down or 
removed and the chest·opening blank flanged. The attachment for the Inspector's 
pressure gauge and the nipple, when provided, for connecting the Inspector's test 
pump hose should be in order. All doors should be properly jointed and tightened up. 
The boiler . should be completely filled with water, care being taken to allow all 
air to escape and, i£ :possible, a preliminarv test not exceeding the working pressure 
of the boiler should be taken before· the In~pector's visit to test the tightness of 
the joints. 

~. Measu1·ement of Heatin,g Suiface.-The area of the heating, surfa?e of a· 
boiler regulates the area of the safety valves and the amount of the mspechon fees. 
'l'he heating surface for these purposes may be defined generally as the total surface of 
all plates and tubes exposed to heat on one side and in contact with water on the other, 
measured on . the water side. For Lancashire and Comish boilers the total heating 
surface shall include the wetted surface o£ the furnaces between the end plates and of 
cross tubes, where fitted, and the pa1·t of the external shell below the side flue covers. 
In estimating the at•eas, ~maces may be considered as plain cylinders; the area of 
their wetted surface is to be taken as their mean external circumference X the length 
of the boiler between end plates. For the shell the width of that part of the 
circumference below the flue covers is to be taken as =2 D, and this width X tbll 
length between end plates is to be taken as the area of shell heating surface. The part 
of the surface of the back end plate exposed to heat is to be neglected. 

The formula for the total heatin"' surface of a Lancashire boiler having plaill' 
fumaces without cross tubes is the~efore :. H. S. in square feet=2L (3·14d-Dl. L. 
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is the length o£ the boiler between end·plates in feet, rl is the mt>an external' diameter 
of the largest belt of shell in feet. _ 

For steam and water drums of water tube boilers the wetted part of the drum 
circumfert>nce is to be taken as=2D. The length L as the clear length of drum 
b£,tween the outer brick walls. The surface of the tubes is to be taken as the intet11al 
wetted surface of each hJbe between headers or tube platt's. The heating surface of 
thP headers is to be neglected. 

For marine type boilers the heating surface shall include the wetted surface .of 
the furnaces between the tube plates (considered in the same way as for Lancashtre 
boilers) th~ wrtted s11rface of the combustion chambers (less the area of the tube holes) 
and the wetted surface of the tubes between tube plates. The parts of tbe front 
tube plate exposed to heat are to be neglected. 

For locomotire type boilers the heating surface shall include the wetted surface of 
the fire· box above the foundation ring Oess the area of the tubes and the firehole and 
ring) and the wetted surface of the tubes between tube plates. The smoke box 
tube plate is to be neglected. 

For vertical boilers of ordinary type the heating surface shall.include the wetted 
surface of the fire· box above the foiUldation ring Oess the area o£ fire· hole and ring and 
tube holes, if any) and the wetted surface o£ any cross or other tubes and uptake below 
the lowest water level shown in the gauge gla>s. For any other heating surface not 
provided for in the foreg-oing" instructions thtl same general procedure should be 
observed. No deduction should be made for- stays, etc., in calculating the heating­
surface. 

5. Boiler Ratin_,?and Reg£stration Fee (vide Sectipn 21 (d) and Section 8 
(1) of tl1e .Adj.-The boiler rating to be entered in the certificate shall be the­
number of square feet, (to the nearest whole figure) in the heating surface of the boiler 
as determined under clause 4 of this Section. 

The fee for the registration of each boiler snall be :-

Rs. 

for Boiler Rating not exceeding 100. . 40 

" 

exceeding 100 but not exceeding 300 • • 50 
300. 11 500, 60 
500 ..... 
700 
900 

1100 

700. 
900. 

1100. 

• 70 
. so 

90 
• 100 

The re.gistration fee shall cover the thorough inspection, hydraulic test, verification 
of regtstry number and ste~m test, subject to the provisions of Section 10 (3) of the­
Act. In cases where the ~oiler has not been properly prepared, the Chief Inspector 
shall have the power to remtt the whole or part of the additional fees required undet· 
the above Section. · 

. 6. Procedu~e for Registration. -On receipt of an application· for registra­
tion under Section 8 (1) of the Act the Inspector shall, when the boiler has 
bee~ properly prepared for .inspection, proceed to measure in complete detail 
alltts. parts, ascerta1~ the workmg pressure allowed by the Regulations by making a 
a sene• of calculations of the strength of the various part~ such calculations bein"'. 
ba5ed on h.is measurements a~d on the d_imensions and other 'particulars relating t~ 
the matenal and construction stated 1n the maker's certificate if satisfied with 
their conectness (vide section 10 (2) (c) of the Act and Part I, Section I, clause 1 of 
the Regulations). In making his calculations he shall after careful examination 
of the material, ta~e due ~co~nt of the workmanship and details of conotruction of 
each part. In hts exam1nat~on th~ In~pector may, i£ he deems necessary, bore the 
plates or other parts to ascerhun thetr tluckness, and in makin"' his calculations he 
s(mll be. guided by the requirements of sections I, II and 

0
Ill o£ Part I of the 

1-.egulahons. 
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I£ no formula or co·efficient, applicable to any part, be contained in Part l, 
Section III of the Regulations, the Chief Inspector shall, in his discretion, determine 
the 11 tness of such part. 

The sb·ength of the weakest part so calculated or determined, subject to any dis­
cretionary power exercised by· the Chief Inspector, shall determine the permissible 
working pressUTe of the boiler. .After carefully inspecting the boiler and ascertainin" 
by the preacribed calculations the maximum pressure at which the boiler may b~ 
worked, the Inspector shall hydraulically test it in accordance with the requirements 
of clause 12 of this section and may issue a provisional order under section 12 (1) of 
the .Act. The above particulars and dimensions of the boiler and calculations of 
strength of the various parts together with details of the hydraulic test shall be enter· 
ed by the Inspector in a ".Memorandum of Inspection" book (vide clause 8 of this 
;section) which together with all the maker's papers for the boiler shall be submitted 
to the Chief Inspector for approval of pressure before the issue of an orirrinal certi-
~eate under section 8 (3) (c) and (4.) of the Act. " 

On completion o£ the first thorough inspection, measurement and hvdraulic test 
of the boiler the Chief Inspector shall, if satisfied with the result,· allot' a Registry 
number under Section 8 (3) (b) and issue his orders under ~ection 8 (3) of the Act, 
but the registration and examination under secbon R of the Act shall not be complete 
until the engraving of the Registry num.ber of the boiler under section 8 (4) of the 
.Act has been verified by the Inspector. • 

7. Engraving of Registry number (prescribed under Ser.lions 8 (4) ancl 27 (d) 
oftke Act).-The registry number of every boiler shall be cut in the fTont plate 
thereof in such position as shall be pointed out by the Inspector:· The de1'ice for each 
Province shall be distinguished by the following letters :-

Bihar and Orissa B.O. 
Bengal B. L. 
Bombay • B. Y. 

~u~ B.~ 
·Central Provinces C. P. 

·~ . ~ 
Punjab P. B. 
United Provinces U. P. 

"The distin!rnishin" letter shall be engraved above the number and separated therefrom 
by an hori~ontallfne 2\ inches in length. The letters and figures shall be 1 inch in 
height and of corresponding breadth and thickness. • 
. The whole shall be enclosed in a rectangle the upper and lower sides o£ which 

shall be 3 inches apart and one quarter of an inch clear of the top of the letters and 
bottom of the figures respectively, as indicated below. The side lines shall be an equal 

a;otanOO ole" !•·om the figur,, ~ 
The engraving shall be not less than one sixty·fom:th of a~ inch i? dep~h. In the 
11ase of small boilers the letters and figures of the devtee may, m the discretwn of the 
Chief Inspector, be reduced to tlme·eighths of an inch in height. 

En!rravin"' slips for tracin"' the device.on the boiler will be supplied by the 
Chief I;specto~. The slip should be pasted on the part of tho boi!er ~ointcd. o~t ~y 
the Inspector and the engraving sh~ll be complet.e and ready for venficatwn w1thm •JO 
days of the date of the first inspection of the boiler. 

Boilers havin"' re"'istry devices differin"' from those prescribed herein shall, on 
these Re<rulations ~omi~"' into force, have s~ch devices obliterated, altered or . cut 
anew in ~onformity with those prescribed above. The original numbe~·s o£ such botlers 
shall be retained in the new device. .A number once allotted to a bo!lel' shall not be 
11sed again. for another boiler. 
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~. Jfcmoranrl"m cf l11spection Books (prescribed tmrler uction 8 (2) oft'he 
Art. I-A wemorandum of inspection book shall be prepmd for each bofier in Form I. 
In it the Inspector shall enter in ink all particulars and dimensions of the boiler with 
the calculations for tho various parts in detail, parti~ulars of hydraulic test and steam 
test and his inspedion notes. .At subsequent inspections Inspectors shall enter the 
dates of inspections, hydraulic tests and steam tests .when such are made, with t~eir 
not~·~hereon, particularly noting to what extent botlers hare been cleared of bnck­
work, etc., the general condition of the boiler and repairs. They should also note all 
ca~ual vi>its, in,pectionR of main steam pipes, visits fr,r inspection of rejJairs or 
enrtniry into acciuents and so }lrovide it u8eful record r,f the boiler's history for the 
information and guidance of Inspectors at subsequent iu~pedion. 

. In,pcctors shall, aR soon as convenient after an in,pection,, make the necessary 
entrit·' in the jlcmorandum of Inspection books; care being taken to preserve and 
lw·p the books clean, and afterwards mbmit them to the Chief Inspector. For newly 
regi~tercd builm the Chief Insp~dor shall check all particulars and calculations and 
shall approve the working pressure that is to be permitted for the boiler. For old 
boilers he •hould examine the Inspector's notes of inspectiun and proposals made 
for rcp~tirs <Jl' reduction of pre<sure under the proviso to ~ection 11 of the .Act. .A 
pre>,ure once apprnred for a boiler is not to be altered without the written authority· 
of the Chief Inspector. In,:pection books except when actually required by the 
I nspr•etor are t_9 be filed in tll'e office of the Chief lnopector. 

9. RPJi8tration Book.Y.-.A registration book containing all the particulars 
l'NJUired fflr regi~tration and notes at subsequent insrections, copied from the Me·mor­
andum of Inspectinn book, ~hall be maintained in'the office of the Chief Inspector in 
Form I and any orders Jlaooed by him regarding the boiler shall be entered in the 
regiHtration book under his initials. 

The Regi.;tration Book, on a boiler passing from one part of India to another, 
shall on the request of the Chief Inspector of the .Province to which the boiler has been 
transfemd, be forwarded to that officer who shall take over its custody and maintain­
it ns prescribed above. 

10. Proredure at SulJ.wquent ],18ptctions.-A.t subsequent inspections the Ins• 
ped<•r 8honld carefully gauge and record the circularity of furnaces of boilers having 
<·ylindl'ical fumace~. .A vertical and an horizontal gauging should always be taken of 
at lt-a~t thr three first furnace rings in .AdaiDson type furn.1ces and be recorded in the 
~[enlOrandum of Inspection book. He should sound gus>et stays, rivets to detect slack 
or brokeu ones and carefully examine gusset angles for fractures. The water sides of 
the end plates around the >hell line, furnace flanges, and at toes of gusset stays and the 
h••nrl~ of furnace flange> should be closely examined for grooving. Deep grooving in 
thr bend' of the flanged-out furnace mouth of end plates is a coiDmon defect when the 
wal•·r is bad and is difficult to detect. Screw st•ys should be sounded for breakages 
aml 8muke tube:; that appear thin, should be tested at their ends with a ohort bar. 
A 11 intemally 11tted lilllnhole and other door• should be tried in pl~ce to te;;t their fit. 
All mounting,; lUUst be examined internally and externally at each inspection. When 
any J!<Ut is wa.,tcd and the Inspector is doubtful of its ntness for the pressure he 
bhould canoe one or more small holes to be bored and from them ascertain the average 
thicknrss of the parts from which he can satisfy himself by calculation in accordance 
with the formula applicable to the part. Such g:mgings and calculation,; should be 
ent~:·ed in l1is inspection book. With regard to }•itting and wasting of shell plates the 
In,pector must bear in mind that shell plates may be.:-ome reduced in thickneiis to an 
appreciable extent and ~till retain a higher percentage of original thickness than the 
Irm~::itudinal seams. 

I~ making his calcnlatio~s £or. a wasteu part of a boiler shell, e.g., along the line 
of s•!:ibng blocks of a Lanra>lme bmler, the Inspector ~hould use the ordinary shell 
pn·,,ure formula without .J, the percentage strength of joint. 

When the Inspector decides that a boiler in on.: or more of i's parts i;; no longer 
rlt for the pre>slll'e approved for it, he must, without delay, report his proposals for 
r~Judng tf1e pressmc to the Ch,ef Inspector and at the same time submi: his calcula­
tions for the wast('d parts for che·;k and appro.al o£ jlressure. 

Gem·rall! at a thorongh inspection of a boiler the In~pector must, wherever t!te 
hize permit>, gn insj,j,. it and 1na kc a thorongh inspi.•dinn of all its internal pal'ts 
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Before doing so, however, he should satisfy himself that proper provision has beefi 
made for discoi\Oection from any other boiler under steam. Should he find that proper 
provision for disconnection has not been made or that the boiler has not been properly 
cleaned or scaled or that it is unreasonably hot he should decline to proceed with the­
inspection and shoulij.report the facts to the Chief Inspector for orders, under Section 
10 (3) of the Act. 

, When a boiler is of such a size or its construction is such that an Inspector cannot 
'go inside it, there must be sufficient sight holes or hand holes provided to enable him 
t~ee the principal internal parts and if any imporbnt part of a boiler is so cons· 
trullted ~nat the Inspector cannot examine it, he should report the facts to the Chief 
Ins:pector for orders. Boilers must be examined externally as well as internally and 
particular attention should be paid to the external parts o£ boilers in way of seating 
blocks, especially wqeu the situation is damp and, haring regard to many serious . 
defects discoverett, Inspectors should take care, in order to ensure proper inspection, 
that ~oilers the whole of the inside of which cannot be readilv examined are cleared 
whenever they consider it necessary of any concealing, covering,~ supports or fittin~s. 
Saddle tanks and engine fittings of locomotive type boilers should be i·emoved for 
inspection of the parts unuemeath at the first inspection and at any reasonable period 
afterwards if the Inspector cannot satisfy himself. I£ the own• rs in any special case· 
have any good reasons for not wishing to clear covered part•, the cas!' should be sub· 
mitted to the l1l.ie£ Inspector for orders. The Ingpector must howev?r recollect that 
he is not to certify as efficient any boiler regarding' the condition of which he cannot 
thoroughly satisfy himself. 

11. Entries in Certificates.-The Inspector should state in his certificate the 
load to be placed on the safety valves or the thickness of washers or £mules required 
as a safeguard against overloading, the date and pressure of the last hydraulic test of 
the boiler and, when applicable, of the main steam pipes attached to it. 

His remarks should be brief. In the absence of remar~s on the boiler's condition 
the boiler will be considered to be in good condition. 

In the remarks column he should state his requirements if any, with regard to 
hydraulic test, removal of lagging, brickwork or other concealing parts for the next 
inspection, to enable the owner to have the same properly prepared at that time; but 
omission of requirements from the certificate is not to deter the Inspector from requir· 
ing a hydraulic test or further removal of brickwork or concealing parts, if he consi· 
ders the same necessary for his inspection. He should also state in the s!lme place his 
requirements regarding the repair or renewal of any part that may be considered 
6.t ollly for the p_eriod of the certificak 

When the Inspector is unable to grant a certificate he should inform the owner 
according to the provisions laid down in section 11 of the Act. 

12. Hydraulic T~ts.-Every new boiler shall be hydraulically tested in the· 
presence of an Inspector to not less than twice the approved working pressure when· 
such working pres&ure does not exceed 100 lbs:-per square inch. When the approved 
worldng pressure is a.bove 100 lbs. per square inch the hydraulic test pressure must 
be one and a half times the working pressure plus 50 lbs. per square inch. 

The boiler must satisfactorily withstand without appreciable leakage or undue 
deflection or distortion of its parts such pressure for at least ten consecutive minutes .. 
I£ the test is not satisfactory the working pressure allowable by calculation must be 
suitably reduced, unless the owner is willing to mal;e such alterations as will enabltl' 
the boiler b withstand satisfactorily the hydraulic test, when after alteration the 
boiler must be again examined, the pressure recalculated if necessary, and the 
boiler tested to the satisfaction of the I n~pector. 

At the first hydraulic test of a boiler prior to the issue of an original certificate 
careful deflection measurements must be made before, during, and after test of each 
futnace length, firebox and fiat, end or other plates; and such measurements with 
other details of the test are to be entered in the ~emorandum of Inspection book 
before its submission to the Chief Inspector. . 

Emy boiler at its first hydraulic test must be entirely cleared o£ lagging or 
bricliwork. At subsequent hydraulic tests the lagging or brickwork or portion~> 
thereof must be removed, if required by the Inspector. Generally, his requirements. 
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in this respect fur a future test should be entered in the c~rtirlcate for the­
Loiler. 

After the appli<'ation of the hydraulie test th" In•p,lt!or shall, before bsuing­
a provisional order or cerlltkate, carefully examine th~ boiler inside and outside and 
satisfy himself that it has satisfactorily withstood the t~·'. 

In any case in which the safe working pressure to be allowed for a boiler 
cannot, owing to peculiar construction of any of its parts, be dctcnnined by calculation 
in the ordinary way, the Inspector shall under the direction of the Chief Inspector 
subject the boiler to hydraulic test for the purpose of determining the fitnc ;s of such 
parts. The ai'Uount of the test pressure to be applied in snch a case mu,t ,,ot 
exceed the test pressure prescribed for the least working pressure found by calculation 
for other parts of the boiler or the intended working pressure, whichever is le~s. 
Should any part of the boiler show undue deflection or indicatiou of permanent set 
during the progress of the test, the pressure must be reloased immediatt>ly such 
indications are observed. The working pressure for the part should be one half of 
the test pre.;Rure applied when the point of penn::ull'nt set was reacherl.. This 
procedure shall apply to any boiler at an.v test. ' 

Hydmulic te't of boilers at subse 1uent inspe,·tions shall, except ~·hc·n the Inspector 
expres.;ly require.• otherwise, be made after the in;pcdion. 'l'he te;t pressure to be 
applied to old boiler; should be from one and a q•t:,rter to one and a half times the 
working pressure of the boiler. 

When tlw intemal con:<truction or size of a. boill'r will not permit of the Insp<'ctor 
getting in:<ide it or of t'xamining closely all ils parts, ho shall see it tested by 
hydranlic pre~"ure to one and a half times the working prcssnre at each certific!l.te 
inspection. 

Walcr tube, loc(lmotive t.n e and all tubular boilers must be h}·draulically tested 
at ea~h certifirate inspection, unless snch test is waiwd under the orders of the Chief 
Inspector. 

The Inspector ma.r at any inspectwn, if he cc.nside!'~ it necessary, apply a 
hydraulic lest to any boiler. . 

The hydran!i!' tt~st of all boiler.~ except in th.~ case of small vortable apd 
vehicular boilers not requiring re-erection or building in brickwork, shall be conducted 
only after the erection 'M the boiler in situ and all boilers shall after re-erection 
in a position different from that in which they last II'Cre examined, be hydmulically 
tested. An hydraulic test shall also be taken before granting an increased pressure 
certirlcate and after repairing a boiler, unless the Chief Inspector authorises the Inspec­
tor to waive such test. 

When canying out hydraulic tests Inspectors at·e to use the pressure gauges 
supplied by the Department. 

13 .. Steam Tnts.-Every newly registe1~d boiler anrl. eve.ry other boiler of which 
the working pressure has been altered shall, before the issne of an original or renewal 
certificate for such boiler, be tested under steam to the satiBfadion of the Inspector. 

Due notice of the date fixed for the steam test Hhall be sent to the owner by the 
Inspector. . 

Preparation for Steam Test.-A steam test is primarily intended for the pur­
pose of ascertaining by actual test whether the safety valves are sufficient to 1·elieve 
the boil!'r effectively of e:x~ess steam, and whether they operate at the time the 
maximum working pressure is reached. At the time of test the safety valves should 
be left free and capable of being adjusted to the approved wprking pressure. 

After adjustment of the Yalvef to the correct blowing pressure the boiler should be· 
tried und~r full steam and firing for at least fifteen minutes with the feed water shut 
off and the stop valre closed, during which time the Inspector should note th!' accumu­
lation of pressure and other detail& of the test as well as tho loading and adjusttnent 
of the safety valves. 

On compldion of tho safdy valve test the Ins}X'ctor should sath,fy himself that 
the water gauges are in working order and that the feed apparatus i~ capable of 
s~ppl,ving the boi.ler. with suffici~nt watrr. He may also when he thinks tit satisfy 
hansel£ by que~twmng or practical test Tl'hether the pt•rson·in-charge of the boilei' 
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understands the use and purpose of the water gauges, the pre,~ure gauge, the safety 
..:valves, the feed water supply and blow down, as it is the Inspector's duty under 
section 13 u£ the Act to refuse to recommend a certiticate for a boiler unle>~ the atten· 
dant is, in his opinion, competent to have charge of it. 

When witnessing safety valve tests Inspectors are to 11>e the btamhrd pre~sttl'e 
gauge> supplied by the Department, unless the boilc·r preooure gangl' has since the 
time of Inspection been tested and found conect with the Department'~ te,ting 
machine. 

No steam gauge bhould be used without a syphon nlled with water between it and 
the boiler. · 

On completion of the test the Inspector shall enter all detail,; in the :Jlemoran· 
dum o£ Inspection Book which shall be submitted to the Chief lnRpector for his 
approval before the is~ue of a certificate. Wht'n the accumulation of pressure at a 
steam test exceeds ten per cent. of the maximum working prcssurl}, the area of the 
safety valves must be considered insuffieient and a certificate ~hould be refusecl until 
the safety valve area is increased. 

An Inspector may, when visiting a fnctorj for any purpose, verify the conednePs 
. o! the safety valves and pressure gauge of any boiler under steam by comparioon with 

h1s standard pressure gauge. 
H. Repairs to Boilers.-Extensive repairs such as rentwal of fnrnart>R, end 

plates, parts o£ shell, fire boxes, girders, etc., should be supervised, so far as hio other 
duties permit, by the lnRpector and at such times when firf'boxes and smolie tubes 
of locomotive type boilers are withdrawn, adnmta~e of the opportunity ~hould be 
taken to inspect the internal parts otherwise inaccessible to close inspection. 

_ The renewed parts should be heated as parts of a new boiler anu must comply 
with the Regulations in force at the time fo1· the intended prrssurt>. U ndt>r clause 4 

· boilers are liable to an hydraulic test after repairs. . 
15. Submission of Pla~s of Boilers.-In the case of land boilm made in India 

. or outside India for use in British India the Chief Inspector may, on receipt of a 
Treas1:.ry acknowledgment. of the prescribed fee, receive for examination plans and 
palticulars o£ materials, design and construction of boilers b~fore hand so as to avoid 

. questions arising at the examination of the finished boilers. • 
The Chief Inspector shall after examination of the plans and particulars furnish 

the proposers with his opinion as to whether he is satisfied with the design and 
fitness of the parts for the intended pressure or, if not, what modification may be 
necessary th~rt>in. When plans and particulars of boilerR have been appnwecl, the 
Inspector in making his examination shall see that the designs as approved have been 
carefully followed out and that the material conesponds with the approved. particulars. 

The above procedure should be followed in the case of extensive repnirs or altera· 
tions to 'rJOilers, but no fee will be charged for the examination of 8UCh plans and )larti· 
culars. ' · 
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:'ECTJOX If.-STEA)l PIPES. 

l. ],,,rrtiou oj' Stea,n l'ipcx, _JIJ'(',,e,·i!J('Iltwlcr section 21 (!~) anrl (f) t?f the 
Adj-Stt>am pipes should he in,;rcdl'•l nnrl lt~·drnulicaliY te~ted before erection in 
place, the teHt press me to be that J·l'l'scrib~rl in tht' Stan1lard Conditions for steam pipes •. 
If the I nspertor is 8atisfied with tlw !1• ;t the pipe.• mar be erected in position and at the 
stea1n te~t of the bmJer he should ~·~nminl' tl1!'Hl nnrler steam pres>me. N'o separate 
certificate for thl' ~team pipes is lf, !J,· i .:.:nl·tl. nnr i :: ~~pnrate fee to be charged for 
their inspection. At subsequent inbJ'l'dions r,f the boiler or Ht any 'Other time, the 
Tnspedor 111n~' make an external inspe,·1ir•u <·f ti•P ~trnm pipes. ~nd fr·r this purpose 
l<Ja." l'l''jllire the whole or part of the bt~~riu~ to be l'Ptullved. but usually it will be 
sufficient if a part of the ln~ging at the 1b;1:;<''· :•• l•<•intell cul b,v the Inspector, is 
removed and the pipe made bare. The pipe~ shall he h:nlnmlicall,v tt-sted, in place i£ · 
pra<:til'nble, every fire years, dating from the iir.•t ltydranlic test and at such test the 
pipes shall be bared of all covering and the In~p~dor shall make a close external ins· 
pectinn nf them. The test pressure at snch hydraulic t~sts shall be not less than brice 
the working }Wessure of the boiler. · 

The date and hydraulic pressure to which steam pip1•s were snb~ected shall be 
entered in the certificate for the boiler and such entrie~ shn II be continued from time · 
to time in the renewal certificates for the boiler. 

lnNpectora shall ~ec that steam pipes are fitted with suitable lltl•ans of drainage. 
PocketR or low· lying bPndR, in which condensed steam is lihl.r to ··r llt'd, should not 
be permitted. 

Efllt-irnt means for dt·aining steam pipes should be pt•oviued in rvery ca.;e. lloiler · 
stfJp 1•ahes cannot be regarded as suitable for this purpose. All chnin roeh or yah·es 
shall be aen•,sihk and be so placed as to l'ender it practicable to dmin the wah'r fl'Om 
any part of tht• sb~atu pipes or chests connected with them. J)rai'n pipes should be fitted· 
to drain cr>Cks or Vtill'es when the latter are in such a position that thll water or steam 
dischar~ed from them would be likely to rause personal injury. 

It i~ deijirnble that the drains shonld be automatic in their action. 
Suitable provision should be made f(,J: txpansion either by means of large bends 

or, in thE> case of ion~ len~ths of ~trai~ht pipes, by expansion ~oints. The Jnspector 
must sec that t•xpa.n~iou juiut~ of socket type are in every case so fitted, that th1~ end 
of the }lipe ramwt be forred out by the articm of the steam pressure or movement of· 
the pipe. 

· 2. llfaterial.-The Chief InRpector is authorised to permit the use of east iron 
~team pipes in exceptional circumstances as a temporary measure july for such period · 
and subject to such condition as he may prescribe. 

3. Submission of Plans uj Steam Pipes.-Plans of steam pipes. shall be sub­
mitted to the Chief Inspector before construction or at the time of l'egistration of the· 
boiler for his opiniou whether the pipes and their arrangement will comply with th&· 
Regnlatiom. 
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I. -Preliminary. 

Defit,itions. 1. In these rules unless there is anything repugnant 
in the subject or context,-

(a) " The Act "means the Indian Boilers Act of 192 
(b) "Section" means a section of the said Act. 
(c) "Regulation" means a regulation framed by the Gorernm~nt of India 

under Section 27 of the said Act. 

2. All fees payable under the Act shall be deposited by the payer in a Go1ernment 
p t f f Treasury or tlv~ Imperial Bank of India. Applications 

aymen ° ees. under Sections 8 and 9 of the Act, to which the h·easury 
ot· bank receipt for payment is affixed, shall be 'deemed to be accompanied by the 
prescribed fee. \ 

II.-Duties of the Chief Inspector. 

. . 3. The Chid Inspt>ctor shall work under the adminis· 
Control by Dmctor of tratil'e control of the Director of Industries, and shall· 

Industries. submit to him 

(a) an Annual Report on the admini~tration of the Act; 
(bj sul'h other reports and r\ltums as may be called for. 

Ex~eptional case~ whid1 are not COI'Cred by the regulations or rules should be reported 
to the Director of Industries. 

4. The Chief Inspector is v\lsted with all the powers of an Inspector under the 
Act. His main duty, howe1·er, consists in snperYising 

Duty of gen:ral control. and controlling the work of the Inspectors, and he should 
only actually Inspect or examine boilers in exceptional cases, or where he considers 
that the work of an Inspector requires a personal check. 

Specific duties. 
5. The Chief lnsjX'ctor shall :-

(a) personally check the registration and measurements of all newl.r registered 
boilers, for the initial working pressure on the basis o£ Part I of the 
Regulations and enter under his own signature all orders required by 
Section 8; 

b) enter under his own signature any subsequent entries required in the 
registration book ; 

(c) obtain from the pro1•ince of registr~ the registration book of any boilct· 
the transfer of which is reported under Section 7 (b) ; 

(d) nx the area under the control of eaeh Inspector; 
(e) approl'e the programme of all inspectors subordinate to him with due­

rt?gard to the convenience of· owners generally ; 
(f) examine and countersign the Inspectors' .Memorandum of Inspection Rook 

of each boiler after each inpection ; · 

9) e1amine and pass orders on the diaries and return.; of inspectors ; 
!h) pass orders in all cases in which an lnsjX'ctor proposes to increase or t·~educe 

the pressure allowed for any boiler under Section 11, or to re>oke, ranee) 
or refu~e to renew the certincate of a boiler und~r Section 13, or to ordet• 
important repairs, structural alterations, or renewals in· a boiler under 
::il>etion 11 ; · 
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(i) pass orders in all cases in which it is reported that after due notice the 
boiler has not been properly prepared for inspection ; 

(i) decide all appeals against the order of an Inspector under Section 19 ; 
(k.) sanction prosecutions under the Adt ; 
(l) enquire into serious accidents to boilers. 

6. It shall be the duty of the Chief Inspector t? advise owners as regards the main-
Instr ti t tenance, working and cleaning of boilers ; he should issue 
• uc on~ 0 own~re. a set of instructions on the lines indicated in the Appen-

dix. These mstruchons should be hung np in each boiler house. 

7. The Chief Inspector shall keep in his office:-
'Registers to be kept. 

(a) a Reg!ster in F?l'm A of all boilers registered in the province, or the 
regtstry of whiCh has been transferred from another provinee. 

(b) The Registration Book and Memorandum o£ Inspection Book of all boilers 
borne on his register. 

(c) a Register of Appeals. 
(d) a Register of Accidents. 
(e) a Register of Registration and Inspection fees received. 

8. The Chief Inspector shall be the controlling or countersigning authority in 
Control of bills. r~spect of all continge~t bills and of travelling allowance 

b1lls of officers subordinate to him, 

III.-Dutie~ of Inspectors. 
9. Inspectors shall be directly subordinate to and under the control o£ the Chief 

Subordinate to Chi f Inspector ; th~~ should ordinarily be appointed to take 
hiepector. e charge of specttic areas. · 

10. The main duties o£ the Inspector, as laid down in the Act, are the inspection 
General duties of 1 and examination o£ boilers and steam-pipes. Inspections 

epectora. n• shall be carried out in accordance with Part II of the 
Regulations and Parts IV and V of these Rules, which 

must be very closely observed. 
11. In addition to the inspection and examination o£ boilers, it is the duty of 

s h f . Inspectors to sea1·ch for unregistered or uncertincated 
boil~~c or nnregt~tered boilers within their areas, and to see that certificated 

• boilers are worked in accordance with the terms of their 
certiil ca tea. 

12. At the time of inspection, Inspectors should advise the owner and the person 

Ad 
• to b . in charge of the boiler on the management and upkeep of 

nee · e glven tG the boiler with special reference to the amount of cleaning 
onera. · required in view of the quality of water nsed. 

13. Inspectors shall -
Specific dutie~. 

(a) prepare a programme of inspect.ion.s with regard to the convenienc~ ~£ 
owners generally and submtt 1t at such period;; as may be presuntied, 
at least 14 dws before the tint date nxed iri the programme, to the 
Chief Inspector for approval ; 

N. B.-Inspection of boilers in seasonal factori~s shonlcl ordinarily be fixecl immediately 
afi~r the dat~ ?1'l1e:... wotk in the factory cea~es, nl111 all ca~~s cl m11g the off sca>Oil. 

· (b\ maintain a Mecnorandum of Inspection Book for each boiler under their 
' char"'e and submit it to the C11ief Inspector for examination and 

countersignature after each inspection ; 
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(c) keep a diary for weekly submission t<> the Chief Inspecklr, showing places 
visited, boilm registered or inspected with fees paid thereon, variations 
from the programme and any other important particulars ; 

(d) receive applications for registration or inspection under Sections 8 or 9, 
propo>als for repairs, alterations or renewals under Section 14 and 
reports of accidents under Section 17 ; 

(e) enquire into accidents to boilers or steam·pipes and report L:> the Chie.f 
Inspector; 

If) report to the Chief ln,;pector cases of unreported accidents discovered. at 
the time of in,pection ; 

(g) ~nhmit for the orders of the Chief InspeCtor:-
. (i) the )Iemorandum of Inspection Books o£ all boilers proposed. for 

l'egistration under Section 8; 

(ii) proposals for increasing or decreasing the pressure of a boiler after 
inspection under Section 11 ; " 

(iii) proposals £or necessary repairs, structural alterations or renewals t() 
• a boiler under Sections 11 or 14; 

(iv) proposals for revoking, cancelliug Ol' refusing to renew a certificate 
under Sections 13 or 11 ; 

\v) report when boilers have not been properly prepared £or inspection 
under Section 10 ; 

(vi; proposals for prosecutions under the Act. 

14. No examination o£ a boiler shall be made by an Inspector for the purpose of 
. , regist\lring or issuing a. certificate for a boiler on a 

. InspectiOns nt speclal Sunday or between the hours of sunset or sunrise 
t~.mes. withont the specific orders of the Chief Inspector in each 
<lase. In such cases a double fee may be charged, half of which may be payable to the 
Inspector. 

15. Under orders o£ the Chief .Inspector, Inspectors shall attend during the 
Att d . h hearing of appeals with regard to boilers under their 

ing ofe~P;~~rs. durmg ear· charge . before the Chief Inspecklr or the Appellate 
Authority. 

16. Emy Inspector shall keep in his office :-
Registers to be kept. 

(a) a Register in Form A o£ all registered boilers situated. within his 
jurisdiction ; 

(b) a Register of Accidents ; 

(c) a Hegister of Registration and Inspection fees received. 

IV.-Administrative Instructions for Registration. 

li. Technical regulations for the registration o£ boilers and the scale of fees £or 
Importance of registra• regishati~n are prescribed in Part II of the Regulations, 

tion. Th~ det~rls of ~easurement recorded at the time of 
. . . regtstratwn constitute a permanent record £or the boiler 

and d~i.ermme th~ ong1nal pressure at which the boiler is allowed to work. It is 
acco~Atngly essential that the work should be done with the !!'reatest care a d 
preciSion. " n 

18 .. Applications for registra~ion shall be made under section 8 (1) either to the 
Rece1pt of applications. Ch:e£ Inspector, or to the Inspector of the local area in 

u d,. . 1 2 . winch the boiler is situated and shall be accompanied 
w1itl~~u:~~e 1'' ~·yta. Nrecebtp~ for th~ pre.;cribed fee. No application shall be accepted 
to bed . . tcCtiJlt:l J.h 0 o1ler shall be registered, if on Illeasurement the fee is found 
· e,1c1eu un 1 t e d 'ti' 't h b ' · ot the tl'l ,, r' . t t' c Cl as een paid. Anv exceos payment will be refund,.l 

.. lk o regis ra wn. • t'I.L 
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lD. It is essential that no delay should occur in registration. In large towns, the 
• . . . mensm·emenb und~r Section 8 (21 should ordinarily be 

, Necessity of 8\"0id!Dg completed and the report submitted to the Chief Inspector 
atlay. within 7 days of the receipt of the application; in no 
cases should the interral exceed 30 days. Tlw Chief Inspector should issue his orders 
under Se<'tion 8 (3) without d~lay. 

·20. The Chie£ Inspector shall maintain a Register o£ Registered Boilers in serial 
. . order in }'orm A in two parts; in Part I (Boilers origin-

~eglster of Rrgistered allv registered in the pro\1nce) the registered number 
Boilers. f • b '·1 l 11 b h ' ' d' t l f 11 · h o a 01 er ~ 1a e t e one 1mme m e v o owmg- t e 
last selial number in the Register. Gap numbe1~s due to boilers being broken up o1· 
transferred to another province shall not be filled up. In Part II (Boilers originally 
registered in other prorinces) entries slmll be made as prestribed in Rule 22. 
Inspt'Ct{)rs ~hall keep a similar Register for all boilers within their jmisdiction. 

21. Whenever a boiler is trausferrl•d from one province to another, the owner· 
p d t f f shall, under Section 7 (b), apply to the Chief Inspector 

boil~~ce ure on rnns er 0 a of the proYince to which the boiler is transfened, for 
· the registration of the transfer ; the .boiler cannot be 

used until registration has been effected. The Chief Inspector shall then obtain from 
that province the Registration Bor1k and :Memorandum of Inspection Book of the 
boiler. Ko fee shall be charged for recording transfers. 

22. On receipt of the Registration, and Memorandum of Inspection Books, the 
· . Chief Jn,pector shall enter the boiler under its origin'ul 

·nER~?8f:rtransferred l.ml~r number in Part II of his Register, and shall instruct 
1 g1 

• the Inspector o£ tl1e lotal area in which the boiler is 
situated to enter it similarly in his Reg-ister. The Registration Book and the 
:Memorandum of Inspection Book shall be kept in the Chief Inspector's Office. 

23. Whenever a boiler has been hansfmed or broken up, the fact shall be noted 
. in the .Rt'~ister of the Prorince fi·om which it has been 

.Note of tr~n~ferred and transfened. In the case of a boiler that has been 
dismantled bo1lers. 1 d' tl d tl R · t t' B 1 d th permanent ~· 1Hman e 1e eg-1s ra JOn oo t an e 
liemorandnm of Inspection llook shall bP destroyed. 

V.-Administrative Instructions for Inspectio~. 

21. Detailed instructions for the inspection of boilers are conbin~d in Part II of 
the Re"'nlations. In making inspections it is important 

. Refe~ence to previous that th~ Inspector should pay particular attention to· 
m~pectwns. entries macle in the Memorandum of Inspection Book 
·at the time of the previous inspection. 

25."In. arranging for inspections particular attention should. be paid. to the 
. . provisions of rule 13 (a 1. The notJce reqmred b.y 

Procedure durmg mspec· Section 10 shall be sent in Form B. I£ an hydraulic 
tion. test is necessarv in addition to the ordinary inspection 
ample notice must be given to the owner. During the inspectio~ ~f one of a bat~ery 
of boilers, the Inspector should take the opportunity o£ exammmg the other bmlers­
under steam, with special reference to the water gauges, pressure gauge, and 
safetv valves. 

2B. In cases in which the Inspector is empowered to issue a certificate ~,nder 
Section 11 without further reference, the certJticate-

Iasue of certificates and should ordinarily be issued within 48 hours of the com• 
provisional orders. pletion of the inspection. Where. he proposes to issue a 
provisional order, the Inspector must satisfy himself that the bmler.1~ fit to be worked 
at the maximum pressure and for the period entered in the pr~m10nal order. T.he 
fact of issue. of a provisional order must be reported immedtately to the Ch1ef 
Inspector. 

27. Provisional orders and certificates shall be issued in Forms C and D, 
respectively. 
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28. Fees for inspection shall be calculated on the basis. of boiler ratin~, as pres· 
cribcd in part II, Section I, Clause 5 of the Regulations. The followmg fees are 
prescribed :-

VI.-Accidents, 

2g. On receipt of a report of an ac~ident to a boiler or steam-pipe under Section 
. . . li, the Inspector should, with the least possible delay, 

InvestigatiOn of accidents. proceed to the place to investigate the accident. If the 
report is receh·ed by the Chief Inspector, he should forward it at once to the Inspector, 
within whose jurisdiction the aecident ha; occurred, for necessary action. 

30. The Insp;ctor at his enquiry shall make a careful examination of the damaged 
Procedure durin en uir , parts, and shall take such me~surements and make such 

g q Y ~ketches for the purvo~e of hts report, as he may deem 
neces,ary. He shall enquire into the circltm:;tances attending the accident and note 
the time of its occurrence, its nature and extent, the injury caused to persons and the 
~a~age done t? property. The report should be in the style of the Reports of Pre· 
hmmary Enqumes under the British Boiler Explosion Acts, 1882 and 1890. 

31. Inspectors are authorized to take the written statements of witnesses and all 
Pow~r to hold . . persons immediately concerned with the accident. In 

writiDg, enqu~ry m order to comply witb the provisions of Section 17 (~), 
the Inspector should present to the owner or person 1n 

charge of the boiler a series of written questions on all points that are material to the 
.enquiry. 

32. The Inspector must decide whether the use of the boiler can be permitted at 
. . the same or at a lower pressure without repairs or pend· 

Usc of' boiler· after 11001' ing the completion of anv repairs or alterations that he 
dent. d I " h uld h ' · ' 1 may or er. n no case ~ o e 1ssue a prov1s10na 
order or renewal certit\cate, until his orders hare been canied out. 

33. The report should be sent without delay to the Chief Inspt>ctor; if he consid· 
Procedure in case of ers that the im:estip-ation . has been s.ufficient, he will 

serious accidents record the facts 111 Ius Re~1ster of Accidents, and enter 
· a brief account of the accident in the Registration Boqk, 

a copy being made in the Memorandum of Inspection Book. If, however, the accident 
is of a. serious nature and in all cases in which an explosion has occuned, the Chief 
Inspector should after receipt of the Inspector's report, proceed to investigate the 
accident personally or to move the Local GoYernment to appoint a Commission to 
enquire into the accident. Reports of such enquiries should be recorded as indicated 
a bore. 

3-1.. Commissions appointed under the preceding rule 
Commissions of enquiry. should ordinarly consist of the C11ief Inspector and one 

independent pe;·son. 

Rl'fcrcnce in Annual 35. A brief account of all accidents and their causes 
Report. · should be included in the Chief Inspector's Annual 

Report. 

3ti. If in tht> course of an inspection or at any other time, the Inspector discovers 
damage .which comes within the definition of an accident, but which has not been 
reported, he should report the facts at once to the Chief Inspector for action under 
Section 22 (j ). 

Filing of app~al. 

Pr~seutatiou of appeal. 

VII.-Appeals, 

3i. E\"ery petition of appeal ~hall be made in writin" 
eJther in English or in the vernacular and shall bear aRe. i 
Court Fee Stamp. 

38. ~n appeal may be presf'nted either personally Ol' 
by reg1stered post to the Chief Inspector. 
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. 39. The ~etition of appeal shall be accompanied by the original order, notice or 
Form of Appeal. . report appealed a~ainst, ~r by a certified copy thereof, ?r 

where no such order, notiCe or report has been made m 
writing, by a clear statement o£ the facts appealed against, the grounds of appeal and 
the referring section of the Act. --

40. On receipt of an appeal, th'e Chief Inspector shall, if the appeal is to be heard 
. . . by himself, at once fix a date for hearing the appeal; 

, FlXlng date for hearmg. and if it is to be heard by the appellate authority, obtain 
a date for the hearing of the appeal from the President of the Court. It is import· 
ant that there should be no delay in the decision of appeals, as the stoppage of a 
boile1: is likely to put the owner thereof to great inconvenience. The decision should: 
ordinarily be given within 10 days from the r~ceipt o£ the petition of appeal. 

41. When the date for hearing has been fixed, the Chief Inspector shall at once 
Procedure before hearing. !ssue a ~otice t? the .appcllan~ stati~g the date for he~r-

mg and mformmg htm that tf he wtshes to be heard m 
support of the appeal or to produce evidence, be must be present either in person 
01' by authorized· agent with his evidence on the date fixed. The notice shall be sent 
to such address as shall be eptcr~>rl. in the petition of appeal. 

42. In all appeals the Chief Inspector shall decide whether the presence o£ the 
p f 

1 
t Inspector is necessarv, and shall issue orders accord-

resence o nspec or. ingly. • 

43. The Chief lp.spector, when sittipg as an appellate authority, and the appellate 
conrt shall have power to secure the . attendance of 

Attendance of witness('s. witnesses and to make local enquiries under the pro• 
visions of the Code of Civil Procedure. 

44. If the appellant is' not present on the date fixed, 
Ez parte .decisions. the appeal may be decided in his absence. 

45. The Local Government shall appoint an officer to be President of the Appel· 
. . late Court for such petiod as it thinks fit. The Presid-

. Pres1dent of Appellate ent shall be a.n officer with J. udicial or ma!risterial ex· 
Court " · pel'ience. ~ 

46. The. Local Government shall constitute a panel of assessors for the purpose of 
assisting in the heating of appeals. Assessors must be 

Panel of assessors. fully qualified mechanical engineers. 

47. Wheneve1~ the date for an appeal before the. Appellate Comt has been fixed, 
· the Chief Inspector shall, under the orders of the Pre· 

Constitution of Appellate sident of the Court, anange for the attendance of 3 mem· 
Court. hers o£ the panel constituted under the preceding rule to 

act as Asses~ors. 
48. An assessor shall be entitled to a fee o£ R50 together with all travelling 

· expenses \ncurred for any day on which he attends the 
Fees of Asaeosors appellate court. · 

49. In appeals before the Appellate Court, the President is authorized to fix the 
. cost~ and recover th~m from the appellant in any cas& 

Costs m appeals. in which the appeal is diomissed ; in all cas~s . of appeal 
in which a local inspection is required by the appellant he shall depostt m advance 
the full costs of such inspection. · 

· 50. Any order on appeal.authorizing the registering of a boiler or the gr.ant or 
renewal of a ce1titicate shall be deemed to be subJect to 

Fees required for certi· the payment o£ such fees as are· prescribed by mles 01-
ficates granted on appeal. regulations framed under the Act. 
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IS: .... 

Registry 
number. 

FORM A. 

-----------BOILER INSPECTION DEPART:ME::ST. 

Register of Boilers. 

--·----__ s ______ ' ____ -----5---+---6---:--l----------- ____ s_. __ _l ___ 9 __ _ 

PI I . I' RF.liiARKB. nee w wre Ill ('l'ran~fc•rR, Type of boiler. Boiler 
rating. 

Name of 
manufacturer. 

Year and place of 
construction. 

Date of 
registration. Name of owner. 

us•J. etc.) 

-------~-----------------------l----------l--------i----------1-----------, 

In part II of the Register, Column 1 should contain tl1e r('gistry number and letters. 



FORM B. 

INDIAN lloiLERS AcT, 1921. 

Act_o£ 1921. 

Notice for Examination of Boiler under Section 10. 

No.· of 192 . 

BOILER INSPECTION OFFICE, 

Dated ___ , tl1e _ __192 ' 

To 

In reply to your application dated ___ _ you are hereby informed that 

1loile1· Registry No. ____ at the above named premises will be thoroughly examined 
hydraulically tested 

by the Government Inspector on the-------------~­

To enable the examination to be made, you are required to-

( a) afford to the Inspector all reasonable facilities for such examination and all 
such information as may reasonably be required by him; 

(b) arrange that the boiler is properly prepared for examination in the pres· 
cribed manner ; 

(c) provide in the case o£ a boiler about to be registered such drawings, speci· 
fications and certificates as may be prescribed. 

Voucher No. ___ in acknowledgment of -Bank Receipt· No. ___ _ 
Treasury 

for Rs, _____ accompanies. 

Inspect~»' of Boilers •. 

(See reverse for preparation required.) 
152 



( Ret·erse of FOI'm B.) 

PREPARATIO~ FOR EXA)!I~ATIO~. 

SEE PART II, SECTION I OF THE REGULATIONS. 

(A.) Preparation for Thorouglt Inspection. 

At every inspection of a boiler for the grant or renewal of a certificate, the boiler 
shall be empty and thoroughly clean in· all its parts, all doors of manholes, handholes 
and sightholes and cleaning plugs and all caps in the headers and mud·ru'Ums of 
water-tube boilers, all tirebars, bearers, front plates, bridge phtes, tire-bridges, b1ick 
.arches, oil futl burners and mechanical stoker fittings shall be removed. All valves 
and cocks compriHing the boiler mountings must be opened up and taken apart and 
the valves or cocks ground, where necessary, before the Inspector's visit. 

Provision should be made for the removal of lagging or brickwork or other 
concealing part and for the drilling of plate,;, if required by the Inspector, and for 
verifying the pressure gauge and safety valve dimensions and weights. All smoke 
tube.>, smokeboxes and external flues must be swept clean. · 

Provision must be made for the effective disconnection of all steam and hot water 
cotmnunication with any other boiler under steam. This must be effected either by 
the removal of a length of pipe from the steam, feed and blow-down piping or by the 
insertion of substantial blank flanges. Where blank flanges are empToyed, they must 
be inserted between the flange of the cht>st and the pipe attached to iL No blank 
flange shall be inserted between a safety ''alve chest and the boiler. 

N OTE.-These provisions as to effective disconnection shall extend to every case wherein 
a pmon is sent or with the as;ent of the owner or person in charg~ goes, into a boiler for 
any purpose, • 

(B) Prepm·ationfor Hgdraulic Test, 

The chests of all mountings subject to steam pressure should be in place and shut 
tight or blank flanged. The 8afety valves should either be jammed down or removed, 
and the chest-opening blank-flanged. The attachment for the Inspector's pressure 
gauge and the nipple, when provided, for connecting the Inspector's test pump hose 
should be in order. All doors ~hould be properly j9inted and tightened up. The boiler 
shouhl be completely filled with water, care being taken to allow all air to escape and, 
i£ possible, a preliminary te.;t not exceeding the working pressure of the boiler 
should be taken before the Inspector's visit to, te.>t the tightness of the joints. 

Prepamlio11 Xow Required.-(A.J, \B). 

----·-------

Xon.-TLe last certificate for the boiler sh.ould Le ~ho1vn to the inspector, 
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0 otmterfoil. ~No FORM C. 

PRoVISIONAL ORDER UNDER SECTION 12 OF THE lNDU N BoiLERS AcT OF 1921. 

~ 

~ = --~--------------

~ 
~are hereby pe1:mitted to use the ___________ l3oiler Regi"tr.V No. _____ _ 

~ made by----------+-------------------

~ and beal'ing 1vral,e1·'s Number _________ nt a 
~ . -

mrtxi!num pressure of ___ - ___ lbs. 

• pt>r squa.re inch pending tb~ issue or refusal of a ef'rtitientP within six months from the dnte hereof 

~ aftt'l' wl1ich period this order will beconH' void. 

~ 
~Dated ____ ~---

' 

Inspector of BoileJ'S, 

;, B' _ _:_This order must be produced on dt-m:mLl- by any authorised p<>rRon >md surr<>nder<>d to tl1e 
Chief Inspector on receipt of orde:rs. 



FORM D. 

___ BoiLER INsPECTION DEP.ARTMENT. · 

Certificate Under the Indian Boilers Act of 1.92 

Registry No. of Boiler _____ Type _____ Boiler Rating· ___ __, 

Name of Owner --------L lace and year of manufacture: ____ _ 

Situation of Boiler----------

I hereby certify that the above boiler is permitted by th Cl . ~ei t under e ne uspec or 

the provisions of Section 9 \11 of the Indian Boiler~ Act ___ of 192 
8 (3) or 9 (1) 

to be worked at a maximum pressme of . ____ ]b,:. to the square inch 

for a period of 12 months from. 

to ___ _ 

I further certify that the steam-pipe was tested hydraulically to a IJressure of 

---....Jbs. per square inch last on--·-----··-·-------------

Inspector. 

N.B.-Details regarding tllis boiler are recorded in Registration Book No. __ .-~ 
of which a copy may be obtained on payment. on application to the Chief In.spector. 

(See rever~e for " Conditions ••. i 
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Conditions. 

(1), No structural alteration or renewal shall be made to the boiler otherwise than 
in accordance with Section 14 of the A.ct. 

(2) Under the provisions of Section 9 of the Act this certificate shall cease to be in 
force on the occunence of any accident as described therein, and the boiler shall not 
be used until a new certificate has been granted. 

(3) The boilt-r shall not be used at a pressure greater than the pressure entered in 
the certificate as the maximum pressure no1· with the safety valve set to a pressure 
uceeding such maximum pressure. , 

(4) The boiler shall not be used otherwise than in a condition which the ownet' 
re2sonably belims to be compatible whh safe working. · 
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.APPEXDII. 

Gene1•al working of Boilers. In$tructions to Boiler Attendants. 

These instmctions should be frequent!~ and carefully studied, with a vie'\\" to 
keeping in mind the precautions to be observed, and the ordinary procedure to be 
followed in the safe working of boilers. 

Precautions bejo1•e starting the fires. 

Before starting the fire~ in a boiler, the attendant should-
Ill see that there is sufficient water in the boiler and that the gauge cocks are 

· working freely; 
12) ease safety nlves, or open cock on top of boiler to allow air to escape, 
(3) ~ee that the blow-off cock is fully closed and tight; 

1 

(.l1 see that the safety \'ah·es and feed check val"e are free and workable ; 
15) ~l'e that \Yater is not leaking from any part of the boiler; 
(6) note if the pressure gang-e pointer is at zero; 
17) see that the feed pump is in working ordt·r. 

He must not rely on the supposition that the water he has preriou.sly put 1n 

is still in the boiler, as it may have run out without his knowledge through a leak or 
open cock, nr>r c~n he be sure that the gauge glass shows the true water level until he 
has tested it. '!'his is done in the followin~ manner.: shut off the lower gauge cock 
and empty the glass by the drain cock ; then shut the drain cock and open the gauge 
cock ; if e1•erything is in order, the water will then rise in the gla.ss to the same height 
as before. 

Raising steam.-In getting up steam in all types of boilers, the operation should 
be as ~rmdual as circumstances will allow. N'othing turns a new boiler into an old one 
sonner than getting up steam too quickly. Forcing the fires when statting work is 
liable to cause straining of the seams and tubes of the boiler. ·In the case o£ lar.,.e 
boilers generally, steam should not be got up in less than six hours. Before getting ~p 
steam, the wat~r lcrel should be obserred, to ensure that water is at the proper hei"'ht 
in the ~lass, the pressure gauge noted, and thl" safety Yalws h·ied to see thev are f~ee, 
The blow-off cock should be examined to see that it is completely shut and iigbt. 

P1·essure Ga1',qe.-The pressure or steam gauge should be kept in order, and be in 
such a position as to be easily seen by the boiler attendant, There should be a plain 
mark on it showing the highest pressure allowed for the boiler, and the dial should be 
kept cbn so that the figmes may easily be read. 

Steam Presslwe.-Ordinarily the safety valve will prevent the steam from tis· 
ing much above the working pressure, but if the steam gauge shows so rapid ali 
increase of pressure as to indicate danger of exceeding the highest limit, water should 
be immediately fed into the boiler and the dampers partially closed in order to 
dimini~h the effect of the fire, If, howewr, the water has fallen so low that there 
is danger of an accid~nt from this cause, the fires should be withdrawn before feed­
ing in water, the safety ,·alves eased, and if the engine is at rest, it should be started 
so as to reduce the pressure. 

The Sufety f'al1~e.~ are prodded to guard again~t over-pressure. Thev shollld 
be mOI"cd by h:md every day SO as to prel'ent them from sticking. If moved on)v . 
occasionally, they are liable to leak. • 

The ralve can be tested by slowly raising it a little, and when let down, it should 
d0•e perfectly tight. It should never be opened by a sudden knock or pull. I£ it 
does not close tight, tum it on its seat until it fits, or wi1en its construction does not 
l"'11nit this, rai,;e it slowly a few times and let it down again, but on no account must 
the valve be scrcw(·d down fUJiher or loaded more than what has been allowed by 
the Ins~tor. 
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Safety va_l~es must. never ~e o~erloaded, and spring valves should have ferrules 
()l' otha:l' prov1Slons agamst thm bemg screwed down too far. In case of an accident 
resulting from wilful overloading the culprit micrht be held criminally responsible 
at the official enquiry or inquest. 

0 

Low Water Safety Valves.-!£ there is a low water safety valve, test it occasion­
ally by lowering the water level to see that the valve begins to blow at the ricrht 
point. It should give warning "before" the water level has sunk too low, and bef~re 
damage can be done. When the boiler is opened, examine the floats and lever and 
see that they are free and that they give the valve the full rise. With the ordinary 
type of high-steam and low-water safety valve the float should be down at its lowest 
position and the valve full open when the boiler is empty. 

The Water Gauges.-These will b~ kept best in order by frequently blowincr 
tlu·ough. The cocks are thus kept m good working condition without leakin: 
Blow through the drain cock at the bottom of the gauge, and shut and open th; 
steam and water cocl-s every few. hours. These cocks should be blown throu"'h more 
frequently when the water is dirty. Should either of the passacres become" choked 
or whenever. t~e water in .the ga~ge glass moves sluggisl~ly, the passages must b~ 
cleaned. Thts Is best dotte wtth a wtre. The gauge glass 1s so arrancred that its 
top cock connects with the steam space and its bottom cock is below th~ water line. 
The water line will ordinarily be near the centre o£ the glass tube. Always test the 
glass water gauges thoroughly the first thing in the morning and at the commence­
ment of every shift. This is done by first opening the drain cock then shuttincr the 
upper cock whicn should give water; the upper cock should then be opened a:d the 
bottom cock closed-which should give steam; during this test the drain cock should 
be kept open. 

If water and steam do not appear in p1·oper order the cocks are choked and the 
passages should be cleaned. To lessen the risk of breaking the gauge glass the water 
cock should always be reopened after the steam cock. 

Gauge glasses with a narrow white shipe running the whole length of the glass 
()n the side next the poiler are recommended as they show the water line more clearly, 
especially when the water is dirty. 

The Government Boiler Regulations require every water gauge glass to be fitted 
with a guard. to prevent injury to the attendants. See that it is_always in place, 
and clean, when there is steam in the boiler. 

Special Note.-It does not follow that there is plenty o£ water in the boiler 
because there is plenty of. water in the gauge glass. The passages may be choked, 
and empty gauge glasses are sometimes mistaken for full ones, and explosions have 
1·esulted therefrom. Hence the importance o£ keeping the gauge cocks perfectly 
tight and clean and of blowing through the tes.t cocks frequently. 

A larcre number of acciiients have been due to inoperatire water g1luges, and to 
ne"'licren~e of the attendant in not carefully reading the water level. 

0 0 

The Blow-off Cock.-The Blow-off should be used daily i£ the water is at all 
dirty or sedimentary, especially with Locomotive type and V eitical Boilers, as their 
narrow water spaces are liable to get choked with mud, which soon hardens into a 
solid mass. The amount of water to be blown out depend> on the size of the boiler 
and can be determined only £rom experience. When blowing out the best rasult is 
obtained if the water has been at mt for some time (say before the engine is started) 
thus giving the sediment time to settle; i£ the feed water is clean, merely turn the 
~ock round. 

The Scum Coclc.-When scum cooks are fitted, i£ the feed water is dirty, a little 
should be blown off daily; if the water iH clean, merely turn the cock round. Before 
openincr the scum cock see that the watel' is at the height indicated by the water-level · 
pointer~ otherwise the scumming will be ine~ecti;e. Water sh_oul.d be blown f+om ~he 
surface through the scum cock when steam Is bemg drawn off, t.e., when the engme 
01• other machinery is working. 

Manhole and otlt~ door joints.-When making such joints, the iointing 
material should never be of round-sectioned packing. Care must be taken that the 
spigot of the door is centrally placed in ~he hole, a~ many acciuent3 have resulted £rom 

Pa~kincr bein"' blown out between the sp1got and side ·of hole, even when the clearance 
0 0 
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was only i inch. The nuts must be carefully. and evenly t!ghtened. F.u~·ther tighten­
ing should be made during the process of heatmg up the boiler when raiSing steam. 

Steam pipes.-When properly arranged, sho~ld giye no tt:ouble. Frequently, how· 
ever, they are so desig-nPd as to contain pockets, m wh1ch, wh1le out of use, condensed 
steam accumulates. Such water is exceedingly dangerous and great .care shoul.d be 
taken to see that the pipes are properly drained. before tlte stoP, valve M open~d, other· 
wise "water hammer" will take place even wtth the best designed steam p1pes, and 
disastrous explosions, causing loss of life and property, may occur. • 

Srale and grease.-Roughly speakiug1 ~cale ?ffers a hund1·ed ti'?es as much 
resistance to the passa"e of heat as does a sm11lar thickness of steel or uon. .A half 
inch furnace plate cov;red with loth inch scale is as eflkient a heat retarder as a steel 
furnace 10 inches thick. Grease is about ten times worse than scale. In a boiler at 
work the temperature ofa clean furnace plate is only slightly in excess of that of the 
water in the boiler; but if scale or grease is interposed between the water and the 
plate, the latter acquires a temperature more nearly approximating that of the flame 
with which it is in contact. I£ the fire is fierce (artificial draught) the furnare tube may 
grow so hot that it elongates comiderably. If in addition, cold air is admitted during 
each firing, a concertina action of the furnace take place, which is one of the worst 
causes of boiler wear and tear. 

Wear and tear.- Can be reduced and the life of a boiler prolonged if scale and 
grease are prevented from accumulating in a boiler. The combined effect of scale or 
grease and artificial draught are disastrous. Scale or grease also causes waste of fuel. 

Grease. -A mixture of sedimentary water, sod!t, and grease produces an adhesive 
scum. Where this is suspected, the wat~r level should never be lowered below the 
furnace top, unless the boiler is afterwards entered and this scum cleaned off the 
furnace pl:1te before firing again. 

Scale Removal.-The customary method is not a. satis£actor.v one. The ooiler is 
emptied and then cooled down by opening all the manholes, and the result is that the 
scale, whieh would otherwise be soft, hardens through contact with the air, and 
requires laborious chipping off: 

A very effective, but slower method, is to retain the water in the boiler until cool. 
and not to run it out until the men are ready to enter the boiler with water hose, 
brushes and scrapers. The sc:1le will then be soft and easily removable. 

If time is a consideration, the cooling can be accelerated by adding cold feed to 
the hot water in the boiler and slowly running off the cooled water. .Anoth('r method 
is to blow off the boiler with the lowest possible pressure (not more than 20 lbs.) and 
to keep it closed until cold. The scale will then be easily removed. 

Treatment <if feed water . .:.. Many feed water:; require soda or other chemicals to 
arrest eonosion or to change the nature of the scale. • 

There is no harmless chemical which willrt!move scale or sediment when· it has 
once got into the boiler, and the onl.v effective process is to purify the feed water before 
it enters the boiler. By this means the sediment, and generally, too, the added 
chemicals, can be deposited in tanks or in filters, and therefore never goes into the 
boiler. Empting when the water obtainable is very good, water·purifyin" apparatus 
ought to pay any boiler owner, particularly at those works where three or ~ore boilers 
are in constant work. Boiler owners wishing to have detiuite advice as to the best 
treatment of their feed water ~hould have it analysed at some Chemical Laboratory 
and ascert:lin the best treatment in the particular circumstances. 

Spe~ial attention is drawn ~o the ~ot infrequent but ver.¥ bad practice of allowing 
the waste steam from the Engme C.Ylmd~rs or Pumps to be drained into the boiler 
Feed \\' ater Tanks. The waste steam from cylinders is always mixed with a certain 
amount of oil.y matter, w.hich w!ll be de~o~ited. in the feed water ta_nks .and ultimately 
be pumped mt? the h01ler, wtth pos>t blv d1sastrous results, as tt wtll be obvious to 
every careful botler attendant that should the oil be depo;ited on the furnace crowns 
they may become over:heated and collapse. ' 

It should be the first care of the Boiler Owner, and the Boiler .Attendant to sea 
that the fL'ed w.1ter is kept aq pure a> po>sible. Impure feed water means additional 
"xpense on the upkeep of the boiler. 
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Preservation of boilers tdten 110! in use.-Steam boilers when not in use are 
liable to deterioration from corrosion, and, unless well cared for and made rust-proof, 
they may depreciate more rapidly than when in use. They should be thoroughly 
drained and thoroughly dried and all 'l'"ah·es, cocl;s and openings clo~ed so as to exclude 
moisture. Another plan is to fill the boiler with water to which about 1~0 per cent. 
caustic soda has been added. 

SPECIAL bsiRrcnos FOR BonER No.--~ 

This boiler should be opened up and thoroughly cleaned after a period of work 
which should not exceed A record of such 
cleanings should be maintained and produced, when required by the Inspector. 

Inspector of Boiltts. 
Dated _____ _ 
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APPENDIX II. 

No. A.-61. 

GOV'ERX~IENT m' INDIA. 

BOARD OF INDUSTRIES AND :MUNITIONS. 

Simla, the 11tl~ November 1920. 

RESOLUTION. 

THE Government of India have had for some· time under consideration the 
desirability of eliminatin<> the difficulties which at present exist in consequence of the 
diversity ~mon"' the Yar~us Doiler and Prime Mover Arts in the different provinces 
of lndiit. The" question was examint'd bv the Industrial Commission in paragraphs 
221 and 222 of their Report. They found that" trouble was caused to persons who 
purchase boilers from other parts of India or desire to employ engineers who hold 
certificates from other provinces". · · 

2. With regnrd to the certitlcation of engiTJeers and boiler attendants, the Com· 
mission did not find that, in pmvinces where certification is required, engineers were 
better qualilied or accidents less frequent than in those where this is not the case; 
nm· was the Commission of opinion that such certiticates were of much ~se as a 
guarantee to the owners of small industrial plants o£ the competence of appltcants fo1· 
emplo.rm.ent j while the.r thought that" the vossession of a. certificate gi~es a fict_itio~.s 
value to tts holder, and makes it more expenstve to employ htm on small mstallatwns . 
They considered al;o that the demand for qualified engineers was increasing and must 
be met in some better way than by the existing arrangements fo1· training certificated 
engineers and botler attendants. Although the majority of such opinions, as have 
come before the Government of India, support the views taken by the Industrial Cum· 
mission, the question is still not entirely free from doubt. It may be held to be a 
retrograde step in a country like India to remove the small safeguard which is at 
present furnished by the compulsory employment of a certincated engineer in charge 
of a boiler; and it is certainly the case that the necessity for this certificate has been 
an i!1~e!1tive, in the case ~£ many candidates for industrial employment, to the 
acqutHttwn of a training, however impelfect, in the management of steam engines. 

. 3 .. The other main point considered by the Industrial Commission related to the 
dtv~rstty o£ standards at present required under local legislation in respect of boilers. 
It Js clear that this diversity must necessarily cause ineonvenience and actual loss to 
persons desiring to use in one part of India a boiler which has been celtified in another; 
an~ the advantage to the industril.ll public would undoubtedly be considerable, if a 
umfor~u .standard could be put in force throughout the counti'J. The Industrial 
Commtsstou recommended that the Government of India should draw up a series of 
te(:hntcal rules ~or the guidance of inspectors in determining the pressure for which a 
botler may. be lwensed throughout India, and should bring and maintain these ruler 
up to date m a form applicable to the various modern types of boilers. . 

4. T.he~e questions were further considered by the conf<rence of Directors of 
lndustnes hclJ. in Simla in AprillD20; and the conference, while endorsing the view~ 
of. the lndustnal Commission regarding the cettitication of persons in char!!'e of 
hollers, suggested that a small committee should be appointed to ronsider in what way 
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a uniform standard for steam boilers could be best introduced; and they recommended 
that the question of the abolition of certificates for persons in charO"e of boilers miO'ht 
also be considered by the same Committee. " 

0 

· 6~ In the rules which have been drafted by the joint Committee of the two Houses 
·of Parliament under section 45·A of the Government. of India Act (Schedule I, Part 
II, item 2tl-d), it has been proposed that the head· "boilers " should be subject to 
legislation by the Indian Legislature; and if these rules are accepted by Parliament, 
no serious difficulty should arise in putting into effect the recommendations of the 
Industrial Commission,·· should they be supported by the further enquiry which has 
been proposed by the conference of the Directors of Industries and is accepted as 
desirable by the Governrqeut of India. 

6. The Government of India have, therefore, decided to constitute a committee to 
enquire into matters discussed in this Resolution, and with the general object of a 
unification of the acts and regula.tions relating to the inspection, working and upkeep 

.of boilers in India. The Committee would consist of the following gentlemen:-

President. 

Mr. F. D. Ascoli, I.C.S. 

Members. 

Mr. R. P. Adams, O.B.E., A.M.I.E., Chief Inspector of Factories, Bengal. 
Mr. D. R. Macintosh, Chief Inspector of Steam ·Boilers, Bombay. 

7. The terms of reference are as follows :--

(a) To consider the desirability or otherwise of retaining the law at present in 
force in certain provinces requiring persons in charge of boilers to possess 
certificates. 

(b) To consider the possibility of introducing a uniform standard throughout 
India for steam boilers. 

(c) Generally. to enquire into the possibility of the unification of the law~ and 
regulations relating to the inspection, working and up~eep o~ ~oilers, 
and to prepare and submit such pl·oposals as they may thmk sUitaole for 
this purpose. 

Ordered, that a copy of this Resolution be forwarded to all Loc.al Governme~ts and 
Administrations, with the request that the Committee may ~e give~ any assistance 
which they may require and that any applications for in£ormatwn whteh may be made 
by the Committee may be complied with. 

Ordered also that a copy of the Resolution ~e ~orwarde~ to all Departments of the 
Government of Ind:a, to the Controller of Prmtmg, Stattone1:y and Sta?lps, t? the 
President and Members of the Committee, and that the ResolutiOn be published m the 
Snpplemeut to the Gazette of India. 

. J. C. B. DRAKE, 
Secretar!J, Board of Industries and .Munitions. 
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Xo. A.·61. 

GOVERX~IEXT OF IXDIA. 

BOARD OF INDUSTRIES A~D )lU~ITIONS. 

DelM, tlte 19tlt ... Yo~·emuer 1920. 

RESOLUTION. 

In supersession of paragraph 6 of the Go,·emment of India, Board of Industries 
and .:llunitions, Resolution No. A..-61, uated the 11th November 1920, it is -notified 
that as .:IIr. Adams who is at present absent on leave will not be able to rehun to 
India in time to join the Boiler Laws Committee, the· Government of India. have 
·decided to appoint .:llr. D. B. )fann, M.B.E., Officiating Chief Inspector of FMtories, 
Bengal, to be a member of the said Committee in piMe of Mr. Adams. · 

Ordered, that a copy of tltie ltesolution be forwarded to all Local Governments and 
Administrations. · 

Ordered also that a copy of the Hesolution be forwarded to all Departments of the 
Government of India, to the Controllet· of Printing, Stationery and Stamps, to the 
President and Uembers of the Committee, and that the Resolution be published in the 
.Supplement to the Gazette of I11dia. 

J. C. B. DRAKE, 
Secretar!J, Board of I mlustries a ,uJ, Munitio11G. 
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APPEND IX III (a). 

BOILER LA "'S CO~BIITTEE. 

IXSTRUC'TIO:NS TO PERSOXS INVITED TO GI\'E EVIDENCE BEFORE 
THE CO::Ul\IITTEE. 

(.Anszcers are not expected to questions except thMe of whiclt eaclt individual 
witness 01' the body or association ~vhidt he rqn•esents !tas actual knowledge 
Ol' expm-ience.) 

· (1) The questions in the accompanying list have been framed in order to cover, so 
far as practicable, all the points included in the terms of reference. 

12) For convenience o£ reference, that part of the Report of the Indian Indnstrial 
*Para"'raphs 221 and 222 Commission which deals with the administration of the 

at pag:s 144-145 of the Boiler Acts is reprinted in Appendix A. 
Report of the Indian In· 
dnstrial Commission. 

(3) The law and regulations regarding the inspection, working and upkeep of 
*Benaal Act III of 1879 boilers are contained in seven different Acts,* amplit\ed 

(in fore~ also i~ Bihar and by different sets of rules framed undet' the Acts. The 
Orissa). appointment of certificated engineers, where required, is 

Bombay Act, V of 1917. laid down in the Acts themselm; detailed insh'uctions 
N!ltas /r~~i~~~~~~~~3iu for t~e in~pection of boilers an~ for boilet: standar~s are 

of 1915. prescnbed m rules and regulabons. It Is accord111gly 
Punjab Act, II of 1902. necessary to distinguish between the possibility and 
Ilurma Act, ~I of 1910. advisability of ~nifying the Acts on the one hand 
Central Provmces Act, II and rules and regulations on the other for the whole of 

of 1907. India. 

(4) It is necessary to bear in mind that under the Reform Scheme it is proposed 
that legislation regarding boilers should rest with the Government of India, while the 
administration of the Acts should remain with Provincial·Governments. 

QuESTIO~N.AlRE. 

1. State the nature and extent of the experience that you have had of the boiler 
law of your province or of other areas. 

1-Cr:rtificated Engineers. 

2. Is it in your opinion advisable that all persons in charge of boilers, or alter· 
natively all persons in charge of boilers exceeding a specified horse power, should 
possess certificates? Please state your reasons. 

3. Can you state from experience whether accidents .to boilers are ~or~ fre~uent 
in areas where certificated engineers are not by law requtred? Are bo1ler eng meers 
in such areas generally less technically qualified than in others? 

4. Is there anv reason to think that certificated engineers may be necessary in 
certain areas and not in: others? If so, would you leave it to Provincial Governments 
to decide where they are necessary? 

5. (a) I£ your answer to question 2 is in the affi11uativ~,, sh.ould a certificate 
~runted in one province be valid in all others? (b) What qualitica.hons would you 
~ccept in lieu of the ordinary certincate? 
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6. If your answer to 5 (a) is in the affirmatil'e, would it be_ ne~~ssary. to h~ve 
t~rtificates of different standards? How would you propose to mamtam unifomuty 
in ccrtii1cates of one or more standards granted in ditl'erent provinces? 

i. Please state your views (if any) on the syllabus for a certificate examination 
(if required) and ori the constihttion of the examining bodies. 

8. Is it a fact that employers dislike certificated engineers on the ground th~t 
they are generally not prepared to do practical work in the engine-house because thetr 
retention is compulbol'y r 

[I r s it your opinion that where certiticates for boiler engineers are compulsory, 
the d0oire for a certilicate as a boiler-engineer interferes with the ordinary h·aining 
(Jf a mechanical engineer? If so, could this be remedied b,y an alteration in the 
~yllabu8 for the ct'l'titicate ?" 

II.-Inti'Oduction of a uniform standal'rl. 
10. What practical di8advantages can you point to which arise from the adoption 

of different standards for boilers in difl'erent prm·inces? Have any such instances 
been broug-ht specifically to notice? • 

11. Are there in your opinion any technical reasons why different standards 
~hould be adopted fot· different parts of India? · 

12. Can you point to any practical difficulties in laying down a uniform sbndard 
or ~tandard~ for the whole of India P · 

13. \\'hat criticistn hare you to otl'er of the standard prescribed in your province 
or in any other area of which you have experience? Are the existing rules or regula­
tions applicable to all modern types of boilers? Please give details for any alteration 
that you may sugge~t in the reb'1tlatio11s. 

U. (a) Assuming that you are in favour of a uniform standard or standards, do 
you agree that the technical rules for the guidance o£ inspectors should be framed by 
the Government of India (b) Assuming that Provincial Governments will administer 
the working of the Act, would you give them any power to modify the technical rules 
relating to the standard and for determining the pressure for which a boiler may be 
licensed, (11, subject to the control of the Government of India or (2) on the authority 
of the Provincial Goveruments only. --

15. A~suming that your answer to a:a) is in the negative, can you suggest a 
practical alternative method of securing uniformity? • 

16. Do you agree that a certincate given for a boiler in one province should be 
- valid throughout India during its continuance, subject to registration in the province 

in which it is used? • 
III.- Unifieation of the law . 

..Yote.-~ The important differences in the existing Acts may be classified as 
Iollows :-

(a) Extent of application to local areas. 
\b) Exclusion of certain classes of boilers. • 
(c) Inclusion o£ prime-movers and other maehinery. 
(d) Appointment and control of inspection staff. 
(e) Appellate authorities. 
':!) Examination and appointment of certified engineers.J 

Ill(a).-E.rtent qf local applicatio11; 
17. Are there any reasons (apart from difficulties o£ inspection) why the Act 

ehould not be applicable to boilers wherever situated P If so, would you give Local 
Governments power to fxclude areas by notification, or should the power be exercised 
by the Government of India? 

18. What areas in your province are at pres~nt excluded from the operation of the 
ni"ting Act and for what reasons l' . 

III\b).-E.rdu•ion qf cel'tain claoses of boilers. 
1(1. What dasses of boilers in your province are excluded from the operation of the 

c·li6ling Act (c•) absolutely by the Act itself, (b) by mles made under the ActP h 
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their exclusion suitable? If not, what classes of boilers should be absolutely excluded; 
and what classes liable to exclusion by rules or notifications under the Act. 

20. Would the same principle as regards exclusion apply to both of the above· 
classes throughout India? Should the power to exclude in either case rest with th& 
Government of India or with the Provincial Government P . • 

21. I~ particular should boilers used for agricultural purposes be excludetl £ron1 
the operation of the Act? Please state your reasons. Woulil you also exclude boilers 
used (a) in tea gardens, (b) indigo facto1:ies, (c) for sngar•cane crushing? · 

III (c).-lnclusion of prime·movers ana otlw· classer of macl!irier-JJ . 
. 22. Please state to what extent the present Act is applied in the inspection of 

prnne·movers or other classes of machinery; Is this inspection efficacious or necessary P 

23. Having regard to section 18 of the Indiari. Factories Act (XII o£ 1911), do yoa 
think that any necessity exists for similar safeguards in establishments that do not 
come within the operation of the Factories Act? 

III 1d).-Appointment ana control of inspecting staff. 
2:1., What is the present constitution of the Boiler Inspecting Staff in your province? 

Are the appointments made by Government or by some other bocly? L' ncler whose 
control does the staff work? 
. 25. I£ t~ Act be extended to the whole of JOUl' provinee, ancl not only to notified 

areas, what increase, if any, in the inspecting staff would be necessary? 
26. Do you accept the findings of the Public Sel'\'ices Commiosion that the boiler 

inspectors should be Gorernment servants paicl from grneral revenues and not from a 
fund established arl hoc and thltt in all the lar~er provinces there shonlil be a chief or 
senior inspector responsible for the effective working- of the staff? If so, should this 
be definitely bid down in the Act? 

2·7. It was proposed by the Indian Industrial Commission that boiler inspection 
should be under the adminishath·e control of the Provincial Dqmrtment of Industries. 
Do you think that control by the Director o£ Industries and the chief or senior 
inspector would be sufficit'nt, or would fm·thcr control be neccssl\1)'• e.g., by the District 
Officer? How far should the general pow<'l' of control be prcs<•ribed by the Govern· 
ment of India, and how far left to the authorit,r of Prorinci<~l Gom·nmcnts ? 

28. In some provinces control is exercised by a Boiler Gmnmission ; this pl'inciple 
· was condemned bv the Public Services Commission, who held it to be nmouncl that 

representatives of the interests to be inspected should have a voiee in thu manag·ement 
of the· inspection department; the system has been jnstitied as l1. mitigation of the 
severity caused b.v differences of the law and regulations in different provinces. Do 
you accept the finding of the Public Services Commission, e1<peeial.ly if the hw and 
regulations are unit1ed throughout Indilt? • 

29. If the Act be extenilocl to the whole of a province and not onl v to notifi0d .Mear;, 
would the control of a Boiler Commission for each province be eR'ective ? 

30. As Provinciltl Govemments will be responsible fur the administration o£ the 
Act, do you agree that they should be responHible for fmming detaileil rules for mspec· 
tion (excepting the rules referrecl to in question H!, based on moclelmles to be framed 
by the Government of Inrlia? 

III ~e'.-Apprllate authoJ•tties. 
31. Describe the system of appeal and the constitution of the appellate autho~·it,r 

at present in force in your province. Is the system satis~actor,r, or what nlterabons 
would you suggest ? . , 

32. In view of the fact tllat appeals are concerned with technical matters is it your 
opinion that the appellate authority or the assessors (if any) or both should be experts? 

33. Would a single appellate authority suffice for the whole of your province? 
34. Is there in your opinion any reason for the constitution of appell~te bodies of 

different types (a) in different. provinces, (b J in different parts of yom pwnnce ? 
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Extract from the Report of the Inrlian Inaustrial CommiSSI'on, 1916·1919. 

THE AD:MINisTRATION oF THE BoiLER ~ND PBillE·MovBR Acrs. 

-221. With reference to the Administration of the various provincial Boiler and 
. . . . Prime-Mover Acts, there is a gteat diversity of practice 

lhvers1ty .of practice 1n all owr India, which causes trouble to persons who pur· 
va.nous provlllccs. chase boilers from other parts of India or desire to 
employ engineers who hold certificates from other provinces. We have enquired closely 
into the question of the certification of engineers and boiler attendants. We do not find 
that in province~ where certification is required, engineers are better qualitied or 
accidents less frequent than in those where this is not the case. It is urged that 
these certilicatcs are to some extent a guarantee to owners of small industrial plants of 
the competence of applicants for employment. We do not attach much importance to 
this argument, and it will have stil~ less weight if owners and employers have the 
advice of a local De1mtment of Industries to help them .. On the other hand, it is 
undoubtedly the case that the po"session of a certilicate gives a. fictitious value to its 
holder, and makes it more expensive to employ him on small installations. It is true 
that certain educational institutions owe many of their pupils to the fact that they 
prtpare them for boiler ceititicate examinations, but this is beside the point. The 
demand for qualiriLd engineers is greatly on the increase, and a better class of man 
than the mere " engine driver " must be provided for the larger organised industries. 

Accidents are usually due either to carelessness, or to defects in the plant. When 
due to ignorance, which is seldom, they are likely to occur during the 
absence of the re>ponsible attendant, a possibility that is at least as great in provinces 
which insist on certirlcates as in those which do not. It must also be remembered -
that at present the law docs not apply to the case of internal combustion engines, 
which are not lesA liable to accide11ts in their way than steam e?gines. 

22~. The Boiler Inspection Department is considered at length in the report of the 
. . Public Service$ Commission (page 126). The Commis· 

Rec~m~Jenclabons of the sioners lay down four principles for "'eneml guidance :-Comnnss!On. , , .. t> 

" In the t1rst place, the time has come to make the boiler inspectors Government 
senants i_n every respect, like the factory inspectors, and to pay from general revenues 
both thetr salnries and • their pensions, ines}Jective of the amount of fees 
earned. Second!~·, expert supervision 1:lf the inspecting staff is essential. Police 
officers and n1embl'l'S of the Indian Ci\·il Service do not possess the necessary technical 
qnulil;~ations. Third!.r• the present systell_l, b~ which in certain places rep~·esentatives 
of f he lilt crests to be mspectcd have a YO!Ce lD the management of the inspection 
departme!lf, i~ unsonnd, and should be ~bolished. Fourthly and finally, there should 
be one officer m each of the larger provmc~s who should be responsible for the effective 
worki~g of the inspect ion staff: He should be called either a chief or first insredot· 
accmdmg as the work to be done is on a large or small scale." 

We endorse these recommendations, and would add the following:-

(li Boiler inspection should be a duty of the provincial Departmentsoflndustries. 
(2) The Imperial Department (1£ Industri~s should draw up a series of technical 

rule~ for the guidance of inspectors in determining the pressure for which 
a botler may be licensed throughout India and should bl'ing and maintain 
these rules up to date in a fol'm applicable to the various modem tvpes of 
boilers. · · • . 

(3) The laws compelling persons in charge of boilers to possess cel1:ificates should 
be abolished. 

The SL'coud and third of these proposals would involve legislation . 

• 
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APPENDIX III (b). 

Additional Technical Questionnaire,. 

It is proposed to formulate a set of mles for the material, design and construction 
of land boilers for the whole of India and the Committee would be glad to have your 
opinion on the follo11•ing points:-

Standard Regulations. 

1 (a) Should the standard conditions to be laid down in the rules for material 
design and construction of the various parts constituting a boiler (based on the latest 
Board of Trade Rules and on the rccomm('ndations of the British i\Iarine Engineer· 
ing Design and Construction Committee) be adhered to by the Boiler In.;;pection 
Departments iit India to the extent of excluding 11ll boilen not compl,ving with the 
staud~rd mles? (h) Ot' do you think that boilers not complying with the standard 
:nles tn the matter of tests of material and being built under the supervi8ion of an 
mspecting authority should not be entirely shut out but be grantca certificates at 
A lower pressure than would othcl'lrise be granted? 

Steam-pipes. 

2. (a) Should ma..in stcam·pipe;; be inspected by the. Boiler Inspectors r (b) If s0, 
should all main pipe3 irrespective of size or pressure be in,;pccted? ·(c) At wha.t 
intervals after the initial inspection should they be reinspected? (tl) What kind of 
periodical inspection should be made? (e) Wo1,1ld external j.uspection and hydraulic 
test in place be sufficient? (f) Should the boiler rules ~pccify tests for material 
of steam-pipes? (.g) Should cast iron as material for steam-pipes be prohibited for 
future main steam-pipe installations? (I!) Should the da.te of hydraulic test and 
pressure to which steam-pipes were subiected be shown in the boiler certincate? 
(i) Do you consider that provision should be made in the rules for the effective 
disconnection of steam and hot water communication with another boiler during inspec· 
tion or at any time when a person has to go inside? {.j) If so, what in your 
opinion would be effective disconnection? • • 

Safety Valves. 

(a) Should there be more than one safety valre on a boiler? . 
(b) If so, should one be a lock up valve? 

·(c) What in your opinion should be the minimum diameter of safety valve P 
(d) If two ~afety valves are desirable, would yon agree to them being in one chest? 
(1) Should a tee piece or distance piece be allowed between the safety valve chest 

and the boiler ? 
(f) Would you consider a safety valve chest to which the main stop valve is 

bolted a satisfactory arrangement ? 
(g) In the case of some locomotive type boilers having the engine on top it is the 

pra.ctic~ to place the safety valves ?n the cylin~er casin~ instead of on the boiler its~lf. 
A. cast ll'On passa"'e·way of a.pprectable length ts thus mterposed between the b01ler 
and safety valve."' Do you consider this practice satisfactory?" 

Manholes. 

(a) Should a D.JAnhole in the barrel of a locomotive type boiler be required by the 
rules? 
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,b; If so, should a full sized manhole be required in banels over a cert&in diamater? 
(c) What do you consider this diameter should be? 
(d) What size of manhole or sight-hole should be required for bamls below that­

.Jiameter? 

Nominal Horse Power. 

(a) Should the term" N. H. P. " of boilers be retained in the certificate P 
(b) If not, what would you suggest should take its place? 
(c) By what means should a boiler be rated for inspection fees-on the tire grate 

.area or on the heating surface ? , 
~d) If on the heating surface, what rule would you employ for its measurement? 

Tube Plates. 

(a) Tulie plates of locomotive type boilers and certain m~ltitubular vertical 
boilers usually have no stays er stay tubes in the body of the plate. Should stay 
tubes be required by the rule for all tube plates or would you agree to accept tube 
plates under a certain size without stays ? 

(hi If ~o. what would you consider a suitn.ble maximum diameter of barrel beyond 
which stay tubes would be required? · · 

(c) Should any account be taken of the holding power of ordinary tubes expanded 
into parallel or tapered holes ? 

(d) If so, can you suggest a rule fol' sam(r? 



APPENDIX IV. 

Proceedings of a Conference of Mechanical Engineers held in· 
, Calcutta on the 7th January 1921. 

11!1'. Macintosh in opening the discussion stated that the opinion of the gentlemen 
present was principally wanted on the supplementary questionnaire on technical 
mattsrs connected with the design and construction of Land Boilers for India, but be· 
fore :iealing with that subject ref~rred briefly 1:o the general qllestionnaire and asked 
for an opinion on :- · 

(a) Whether it was. considered necessary to have ce1titled engineers il:l4harge of 
Boilers. This subject was fully discussed and the representatives -present 
were unanirrously against any law compelling a Boiler attendant to be a 
certificated Engineer. 

(b) Introduction of a uniform ~tandard for boilers in India. All agreed that 
there should be a uniform standard for the design and construction of 
boilers for the whole of India, that the technical rules should be framed by 
the Govemment of India, and that the boiler rertitklte should be valid 
throughout India. 

(c) Unification of the law antl extent of local application. Opinion was 
unanimous that there should be unitieation of the law and that the Act 
should be applicable to boilers wherever situated. 

(d) Exclu~ion of certai.!l cla~ses of boilers. :i\Iessrs ~tark, Agate and l::)kinner 
were d opinion that all locomotive and other boilers appertaining to­
railways as defined under the Railwa.v Act and boilers coming under 
:Marine Survey should be e.xcluded. :l!r. Adams expressed the opinion 
that boilers appeltaining to Railways other than Locomotives, boilers of 
steam launches not coming under Marine Suney and boilers controlled by 
the Port Commission should be ins11eded by the Boiler lnRpection 
Department. 

(e) Inclusion of Prime·morers and othet' elasses of nH\thinery. Opi11iun was 
unanimous that prime·!llOI'ers should be e~cluded from the Act. 

(f) Appointment and control of inspecting staff. After some di~cu~siotl it 
was !inallv agreed that the need for a Boiler Commission no lon~cr e.xisted 
as the Chief 'Inspector would be a whole-time officer coming din·ctl.r under 
the control of the Director o£ Industrie~, .who would ha\'e an Advisory 
Boatd to assi~t him hi dealing with technical matters, but the g"C'ntlemeu 
p!·esent wished it to be dearly understood that they did not ag-ree ll'ith H.e 
findings of the Public Services Commission. 

The supplementary questioi1s on Jmrely technical matters were then taken up. 
Mr. Macintosh explnined what it was proposed $hould be done as each point l'nme up 
for discussion-

( a) Standard 1·egulations.-:M.essrs Agate, Dtark and Skinner were of or1inion 
that boilers not complying with the standard rules should be granted 
certiftcates at a lower pressure than would othenrise be granted and l hat 
the penalty should be such as to discourage any devia~ion from the 
standard rules. Mr. Adams was of opinion that all bOilers not fully 
complying with the standards laid down slwuld be treated as secon,d:hand 
boilers and penalised accordingly. After considerable discussion Mr. Ad:m1s 
agreed to accept the findings of the majority. 

(b) Steam pipes.-1. Opinion was unanimous regarding the necessity of 
inspecting main stea:n·pipes. 
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2. There ~as some difference of opinion regarding the necessity of inspecting small 
pipes of under 3 inches diameter but it was generally considered that for the sake of 
uniformity it might be. advisable to !nclude all main. ste~m pipes, which woul~ be 
cleady deli ned as meanmg only the p1pe from the mam boiler stop valve to the pnme• 
mover or first user. ·--

3. :\fr. Stark thi\Pght the interval after the initial inspection should be the same 
as that laid down by the Board of Trade. This was considered not quite suitable for 
land boilers and after a discussion and a statement by Mr. Macintosh of the evidence 
we had hitherto had on the subject, it was unanimously agreed that an interval of five 
years would be satisfactory. · 

4. All agreed that an external inspection and hydraulic test in place would be 
sufficier.t after the first in~pection. , 

6. Opinion differed a~ to whether it was necessary that the boiler rules should 
specifJ te~ts for the material of main steam pipes. llfr. Adams considered it was neces· 
sary but the others were of opinion that it would be sufficient if the pipes were found 
to be sound and o~ good manufacture at the initial inspection. 

6. Comidera.hle discmsion took place on the use of cast iron for main steam pipes . 
.Mr. Adam~ was of opini~'n that cast iron should not be permitted and quoted fatal 
accidents which had occured through its me. l\lessrs; Agate and Stark con.idered 
that caJ't irun main steau1 pipes might be allowed up to a pressure of 80 lbs as most 
boilers 1Y('l'l' being worked OYer that pressure and this limitation would practically rnle 
them out. )Ir. 1:>kinner then stated that a considerable number of boilers were being 
worked at 80 lbs. iu Bengal and were still t>ein;s imported. Mr. Stark then propo,ed a 
limit of 10 lbs. but on furthl·r discussion it was agreed that the limitation was .. merely 
Hading the question at issue and it was subsequently unanimously agreed that cast 
iron for mnin stemwpipcs should be prohibited altogether for all new installations or 
renewals nf main ~tram pipe ranges. 

7. It was RgTeed that a crrtii1cate was not nccesBary for steam pipes and that it 
would be sulticicnt if the date of test was entered on a foot·note of the Boiler certi· 
fit:~tc. 

8. Opinion was unanimot s that prorisions should be made in the rules tor the 
eJl'ectire di~conncdion of steam and hot water communication with another boiler when 
any persrm had to go inside and that eP:edivc disconnection should mean either the · 
taking out of a ll'll~ih of pipe (which was preferable) or efficient blanking of the 
v~rious pipes, steam or water. 

Safety Valves. 
(a) Opinion was unanimous that there should be twu safety valres on all boiler~. 

(b) 'l'here 1\ as some discmsion as to the nece~sity of a lock-up yalve, but after 
Mr. l\IacintoAh had given his expt'I'ience of their uselessness in practice, it was 
finally agrN·d that thert' was no necessity for a lock up nlve. . 

(r) Jliuimum diameter qf sajetg valve.-::llr. Adams su!(gested a minimum of 
one inch. ::llr. llacintosh stat~d that up to seven or eight years ago in Bombay a. 
minimum of two inches ha~ been required and since then a minimum of one inch 
had been laid down and a smaller diameter could be accepted at the discretion of the 
Chief Inspector. ::llr. Adam,; thought that the acceptance of a smaller diameter than 
one inch should nut be left to the Chief Inspector, but that a rule should be framed for 
such contingencies and laid duwn in the rule.;, After snme discussion it was finally 
agreed that a minimum of one inch diameter should be laid down in the rules and the 
Chief h!spedor given power to accept a smaller diameter for very small boilers, 
provid~J. that the total area was sufficient to meet the rules for safety valves. 

ld) All agreed that two safety vah·es on one chest should be accepted. 
(e) Opini,lll was unanimous that a tee piece or distance piece between the safety 

valve chest and the boiler should not be allowed but in exceptional cases such a• 
certain types of locomotive boilers haring an engine on top safety valves might be 
placed on the cylinder easing instead of on the boiler itself but wherever possible one· 
iafety vaiYe should be on the boiler itself. 

\f) Opinion was unanimous that a safety valve chest to which the main etop. 
val>e is bolted is unsatisfactory and should not be allowed. 
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Manholes. 

·(a) All were o£ opinion that the rnies should require a full sized manhole for 
locotype boilers with banels over 3 feet in diameter and 

(b) Fo1· barrels below that diameter manholes or sightholes would be sufficient. 

Nominal Horse PotceJ', 

Every one agreed that this term wa& obsolete, useless and misleading, that a more 
appropriate term for calculating the fees for inspection was required. Both evapora-. 
tive capacity and heating surface were suggested ::md after some discussion it was 
agreed that the term "Boiler Rating" based on the approximate heating surface 
should be~ used an& that a rule should be framed taking in the principal dimensions 
~of the heating surface. ~ 

Tube Plates. 

(a) Opinion was unanimous that in locomotive type and certain multitubular 
~vertical boilers tube plates under a certain size do not require stays. 

(b) There was some difference o£ opinion regarding a suitable maximum diameter 
of barrel beyond which stay tubes "-ould be required but it was ultimately agreed 
that the maximum should be 3 feet. 
~:(c) All were of opinion that account should be taken of the holding power of 
ordinary tubes expanded into parallE>l or tapered holes, but no rules could be 
~ugg~sted. 

Approved. 
H. E. SKIN~:t::R,-8-2-1921. 

Approved. 
H. R. Su.RK,-D-2-1921. 

Approved. 
R. P. ADA.\lS,-11-2-1921. 

.Approved. 
C . .AGATE,-11-2·1921. 
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APPENDIX V. 

Summary of Tour. 

Dat~s on which 
evidence wa~ Pla<'('. 

hHd. 

1Yo!•eml!c1'. 
,-: 

27th to 30th ·1 J,alwre 

• Decemlm·. ' 

3rd to .Jth Karachi . 

t \to "I 8 l lltl B b om ay 

13th to Hth Ahmedabad 

20th to 22nd N'agpur 

Janual'J· 
I 

3rd to 6th . [ Calcutta 

lOth , I J amshedpur 

15th Coimbatore 

lith to 21st l\Iadras 

28th to 2nd Feby. Hangoon 

February. 

9th . Shillong 

12th Patna 

14th to 17th Cawnpore 

19th . Agra 

TOTAL 

~UMBER OF \YiniESSEs.l 

/ 

;·oc_u_m-eu~ru)--o:l--1 
evidence. evidence. I 

-~--"--- ,---
Rur.&RKS. 

I 7 9 

10 12 

9 6 

16 H· 

18 21 Also Conference o£ 

.I I 
Mechanical lEn-... 1 gineers. 1 

' 3 3 

11 11 

8 12 

... 8 Conference . 

4 3 

23 21 

1 1 

---- ----
113 131 
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