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REPORT.
I.—The Existing Law.

1. The neeessity for boiler legislation is due to the fact that the steans
boiler is an extremely dangerous instrument, that
The object of wotler  js liable to explode with disastrous consequences
on account of faults in design and construction,
the effects of wear, tear and usage and as the result of caveless handling
and management at the time of working. The object of boiler legislation
has been to protect life and property from the dangers of such explosions.
In India this object has been achieved mainly by insisting on the periodi--
cal ingpection of boilers by Government agency, with the result that
oxplosions are now of very rare occurvence. These inspeetions are of a
twofold nature, the distinction between which has not been sulficiently
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 structura} alterations or renewals are made to a
boiler ; this survey is intended to test the design and construction of the
boiler, to ensure that the hoiler comes within u specified standard of’
safety, and to fix the initial pressureat which it may be worked with
safety. The second form of inspection is concerned with subsequent
eriodic surveys of a boiler ; the object of such survey is to detect. any.
Seteriomtion in a boiler due to wear and tear, damage in transit, foul feed
water or defective management, and to determine whether any reduction
of pressure is necessitated by such deterioration. The former type of
survey consists theoretically in a complete measuvement of the boi{er and
approval of the materials used in constyuction against certain preseribed
theoretical standards, combined with a practical hydraulic test of strength.
The second type of survey consists in a complete internal and external
visual examination to detect signs of deterroration in the boiler, further
practical tests of parts where deterioration is detected against the same
‘theoretical standard, and a similar practical hydraulic test of strength.
Theoretically the samg standard of test and working pressure should be
invariable throughout the world ; in practice the standard varies consider-
ably in different parts of Li:dia, owing to the existence of different Acts,
rulesand regulations. Theseinspectionsaud 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
and to ensure the proper handling and management of boilers by insist-
ing on the possession by the person in charge of a boiler of cerfain quali-
fications—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,
however, it is maintained that for the safe working of a boiler, it is.
unnecessary to insist on such qualifications, and that the qualifications.
1



necessary are & modicum of knowledge, years of experience and careful-
ngss—a quality which no examination can test or ensure. Where the
higher qualifications are insisted on, the object of the law tends to be
misinterpreted as being mainly in the interests of the owner, s.e., for the
maintenance bf the condition of his boiler, and the main’ object and sole
Jjustification of 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 administrative
in character. = :

2. IntheBritish Isles no law exists for the compulsory inspection of
: steam boilers on land by an oﬁiciaiyagency or for
Loglslation tn the . regulating the management.and control of such
hoilers by certificated men. Attempts to introduce
such legislation from time to time have met with the strongest opposition,
and as recently as 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 & mistake to think
that boilers in the United Kingdom are exempt from control. Provisions
regarding steam boilers in Factories and Workshops are prescribed by
section 11 of the Act of 1901, in Metalliferous Mines by Acts of 1872
and 1876 and in Coal Mines by section 56 of the Act of 1911 ; these
Acts prescribe the safety devices to be fixed to every boiler; they
require every boiler and its fittings to be maintained in a proper condition
and lay down provisions for the periodical inspection of all such boilers
Ly 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 1isk of accident or 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 Inspectors, the
certificates being countersigned “hy the Chief Engineers, of these
Companies and Associations ; and it is largely in deference to the value
of 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 boilet in a dangerous condition,
while the Boiler Explosion Acts of 1882 and 1890 provide for veports
of explosions by the owner or user and for formal enquirjes 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. Tt should also be noted that in the
British Law the definitions of factories and workshops are so wide, that
all hoilers, with the exception of certain portable and vehicular bailers,
that are liable to inspection in India, are also subject to the control of the
law of the United Kingdom. ‘

3. It has been suggested that it might be possible to adopt in India &

' system similar to that prevalent in the United
";l::)l;&ﬁt{hol Inapsoting Kingdom., We have carefully considered the
- "™ anoe Assootacions, = suggestion but have arrived at the conclusior
that it is impracticable. The evidence that we
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have heard shows unanimously the popularity of official inspection and the
‘confidence resulting from the fact that it is done by a Government agency.
The inspection is generally efficient, effective and economical—far cheaper
than would be possible in the bands of a private commercial concern, the
ultimate aim of which must be the payment of a dividend to its shareholders.
1t is obvious that in India the same confidence would not be placed in an
inspection at the hands of a private commercial company. Tt is doubt-
ful if such a scheme could be initiated for other reasons. It js'a known
fact that it is not the ovdinavy practice in Indin to insure boilers, and
it is stuted that the leading Boiler Insurance Companies and - Associations
are not prepared to extend their operations generally to this country.
It is a matter for grave doubt whether it would be possible to organise
a similar Insurance Association for India, and it is heyond a uestion
of doubt whether even a small proportion of the owners or users of
boilers would avail themselves of the facilities afforded by such an
Association ; it is certain that the small owner would not. If insurance
were made compulsory, we cannot see what advantage would exist over
the present system —a certain disadvantage would be an increase in the
cost of inspection and a consequent deterrent to industrial progress and
the creation of a special staff to prevent the avoidance of insurance.
The inspection of a boiler in ancoutlying arew of a provinee is at  present
made at a loss; the excess ordinarily being covered by the profit derived
from inspection fees in aveas where boilers are numerous. If inspection
were done by a private association, the  profit of everv transaction would
be the first consideration, and the cost to the owner of a small installa-
tion in an outlying avea would be abnoymal. There is accordingly in
India no alternative to inspection by a Gavernment wrency.
4. Legislation regarding the inspection of steamn boilers other than
mavrine hoilers in India was first undertaken in the
Origia and df:geilﬁga‘:;l? year 156G+, Asa result of a very serions expl_nsion
Bengal and Bombay.  1n Calcutta in December 1864 which occasioned
: . the lors of 13 lives, a bill was introduced in the
Bengal Council to provide for the inspection of steam hoilers and of
machinery worked by steam in the town and suburbs of Caleutta. The bill
met with considerable opposition and in its final form as Act VI of 1864
provided only for the inspection of steam hoilers and prime-movers in the
town and suburbs of Caleutta; the Act was based on Act V (Bengal
~Code) of 1862, which provided for the inspection of boilers on steam-
ships. In accordance with rules framed under the Act the inspecting staff-
and the administration of the Act weve in 1875 placed under the control
of a mixed Commission of officials and non-officials under the presidency
.of the Commissioner of Police, Calcutta. In 1879 the Act was repealed
and replaced by Act III (Bengal Code) of 1879 ; the main difference
in the new Act was the power conferred to extend its operation to areas
outside the town and suburbs of Calcutta. Minor amendments were
made to the Act in 1903 and 1915 ; but the principles remain unaltered.
The Bengal Acts have never required the employment of certificated
engineers. The origin of legislation on similar lines in Bombay was
the occurrence of two futal accidents in the City of Bombay due to
explosions of boilers. The original Act (VI, Bombay Code of 1869)
was based on Bengal Act VI of 1864 ; it applied to steam boilers and
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prime-movers in the City of Pombay only and placed 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 6f the Act beyond the limits of the City;
it was pointed out that factories were *managed in a great measure
hy -men who have but a slight acquaintance with the nature and
management of steam machinery’”, The original bill provided merely
for the extension of the Act outside the limits of Bombay City. Ina
note of the 11th April, 1873, recorded by His Excellency the Governor,
it was pointéd out that the main reason for legislation was the ineffi~
ciency of the men then employed in charge of steam wmachinery ; it was:
accordingly decided to insist on the employment of certificated men in
charge of steam engines. Despite very bitter opposition, this provision
hecame law in Act 'V of 1873, In view of the existing controversy over
the 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 bastd on the Board of Trade Regulations for
Marine Boilers and Engines as adapted for use in Bombay. In 1887 a
new Act (III of 1887) was passed ; strong opposition was again raised to
the clauses regarding certiticated 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 granling cerfificates on the basis of experience in
addition to certificates granted after examination. In 1891 the Act was
replaced by Ach IT 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 & mixed com-
mission for the control of inspeetion work, and excludes the inspection of
prime-movers, while on the other hand it retains the provisions requiring
the employment of certificated engineers. Administratively the main
difference lies in  the faet that, whercas the Bombay Actisin force
throughout the whole Presidency, in Bengal the Act applies ouly 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-
R vince and Baluchistan no law for the inspection
Ofler leglelation in  of steam boilers is at present in existence. In
other provinces. Bihar and Orissa the Be?ngal Act is in force and
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. .

(@) The Punjab.—Proposals for legislation were originally made in
1891 as the result of a boder explosion at Chunian, No Act
was passed, however, until 1902 (Act II of 1902). The Act
was Lased on the North-West (United) Provinces Act and
paid scant regard to the existence of other legislation on the
subject. Under the Act certificated engineers are required,
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10 boiler commission has been constituted and: the Act applies
only to notified. areas.

(8) The Central Provinces—In 1904 proposals were made for
extending the Bombay Act of 1891 to the Central Provinces
on the ground that the Act was already in force in Berar
(amalgamated with the Central Provinces in 1903), that the
number of boilers was rapidly increasing and that a practice
had arisen of importing defective second-hand 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 alterations were made.
The Act (II of 1907) is in force over the whole of the
Central Provinces and Berar.

{¢) Madras.—In 1892 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 based on the Burma Act with modifications based on
the Bengal and Bombay Acts. Under the Act, which be-
came law as Act IIT of 1893, no Boeiler Commission- was
created ; power was given—a power which has never been
exercised—to ingist 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
Madras, but 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
issned requiring ~all' engine-drivers in Municipal Water-
works to take out certificates under the Act;. in 1905 thig
was made applicable to all engine-drivers in Government
service.

{(d) Burma.—In 1881 proposals were advanced for the framing of a
Boiler and Prime-movers Inspection Act in order to bring the .
ports 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
XVILI of 1882, which was made applicable to the towns of
Rangoon, Akyab, Bassein and Moulmein. In 1898 the Act
was extended to b other towns, and in 1906 a Boiler Com-
mission was established to control the work of the Boiler
Inspectors, who had recently been made whole-time oflicials.
In 1908 the Boiler Commission proposed thata new Aect
should be passed—the main defect in the Act of 1882 being
that it contained no legal provisions for the constitution of
the Commission. A new Act was accordingly framed, and
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hecame law as Act IT of 1910. It is interesting to note that
in framing the Act the lawin force in other provinces was
not considered, until the Government of India called 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 areas, where the difliculty of
arranging for regular inspection. and of obtaining certificated
men in charge of boilers is great.

{e) United Provinces.—The first Act in the United Provinces was
passed in the year 1899 (Act I of 1809) as a result of a
considerable number of boiler accidents and the increasing
industrial importance of the province. Proposals for amend-
ing the Aect were first made in 1911, and in 1918 it-was
decided to frame an entively new Act with the object of
bringing it into line with the Indian Factories Act and
removing certain important defects regarding the use of
hoifers in an unsafe condition, accidents and control over
repairs and alterations to boilers; the bill provided for the
appointment of a Chief Inspector. The bill finally became law
as Act 111 of 1915, The Act is oneof special value, as it
alone, of all Boiler Inspection Acts in India, was framed
-after consideration of other existing Acts. The Act
applies to the whole of the province; it excludes prime-
movers except by special notification, and requires the
appointment of certificated engineers. It provides in detail
for the employmentof a Chief Inspector, and preseribes
an improved system of appeal.

i 6. It is an extraordinary fact that the seven different. Acts show little
indication: that the various legislatures have
attempted to take advantage to any considerable
extent of the legislative labours of other provinces. KEven where such
has been the case as in the Central Provinces, no attempt has been
made to-consider the necessity of amendment, when the Act from whieh
the Central Provinces measure oviginated (Bombay Act 1T of 1891) was
repealed as obsolete, and replaced by a new Act in 1917. The existing
Punjab Act of 1902 is based on an obsolete and repealed Act of
1899 ; Bengal has been content to retain an Act of 1879, subject
to a few minor amendments, 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 provinces. The Acts differ
not only in form but in principle. The principle of insisting on the neces-
sity of employing certificated engineers in charge of boilers was, as has
been shown, mitially adopted by Pombay, and has subsequently been
accepted by all other provinces except Bengal and Madras; in Bengal
the necessity of a certificate has never been admitted; in Madras the
Actof 1893 allows for the issue of such certificates, but the power
has never hbeen exercised, exeept in the case of persops in charge of
Government machinery. In Bombay, Madras, the United Provinces
6
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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. fn Bengal and Burma alone the administration of the Acts is
in the hands of a commission composed of officials and non-officials, and
the inspecting staff does not constitute a Government service. In Bom-
bay alone prime-movers are absolutely excluded from the provisions of
the Act; in Madras, the United Provinces and the Central Provinces
the section relating to prime-movers 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 ensuring
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 shoul(I’ be liable to inspection at certain periods and should not
be permitted to work except under a certificate, stating the maximum
pressure to beused. It is obvious that such differences as exist cannot
be justified by the particular requirements of local conditions; on the
other hand they point to an unjustifiable waste of legislative endeavour.

7. The provisions of each Act arc supplemented by series of rules for

administrative  purposes; differences exist in

Differonces in existlag  thesc rules of far more serious importance than

. those in the Acts themselves. The rules may be
classified generally under the following heads : —

(2) Administrative Rules.

(6) Technical Rules.

(¢) Inspection Rules.

(4) Rules for the examination of certificated engineers,

It is not necessary at this stage to enter into the differences in detail ;
the rules nnder headings (6) and () are of a purely technical nature and
theoretically 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
failure to appreciate the method of adaptation adopted in other provinces,
partly to the adoption of Board of Trade Regulations of diffevent dates..
Constants and formulz vary accordingly to a surprising extent, with
the result that the pressure permissible for the same boilor may vary to
an extraordinary degree in different provinees. Inthe Punjab no technical
rules for the determination of pressure have been prescribed and the
inspecting staff works, with no legal sanction, under the mgis of the
Bombuay rules.  Iour out of seven provinces lay down a formula for cal-
culating the nominal horse power of a boiler —in every case the formule
differ, Two standards exist for fixing the minimum size of safety valves —
one being double the other. In only two provinces are the standards
for hydvaulic tests the same. To such an extent do the standards and
systems of examination for certificated engineers and drivers differ, 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,
80 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 succinetly the difficulties occasioned in
Avrangpuont of e Tndia by the existence of seven different Acts and
seven different sets of rules and regulations. In
the terms of referencé we have been instructed to report on two general
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 thereto; the
particular problem relates to the desirability of insisting on the posses-
sion, by persons in charge of hoilers, 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 pervsons 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 draft Act on the lines of which an All-India Act might be framed, a
sniform 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,
.O&%:;:lt; iy .?f:&iia:‘ design and construction of steam boilers, on the
' basis of which the maximum pressure at which
a boiler can be worked is caleulated. 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
result in complete uniformity.: This has not been the case for two main
reasons ;—

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

(¢7) the Board of Trade Regulations refer to marine boilers ounly,
there being no official publication relating to land boilers.

It is possible to standardise the generval requirements of
mavine hoilers to a far greater extent than those of land
boilers, the types of which, e.g., Cornish, Lancashire, exter-

nally fired, tubular, vertical, locomotive, ete.,are numerous ;

. 1n land boilers materials (e.g., iron) may be used, which would

8 .



‘ordinarily be prohibited in marine boilers. Regulations for
land boilers must take into account small types of boilers,
¢.., those of fire engines, which are unknown 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
justified, others that cannot even seck 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 heen accepted unaltered ;
% conspicuous esample of this labour-saving method is the
insistence in several provinces on a 27 diameter for
safety valves, a size which would be attended by ludicrous
results in the case of small hoilers of the fire-engine type.
There is no justification for differences in the regulations in
different provinces——the regulations are entirely technical in
nature and cannot be affected by local conditions. It is
obvious, however, that such differences must exist, unless
the regulations are framed by a single authority. The
actual result has been thatw boiler, that has been passed for
a certain pressure in oneprovince under the regulations in
force, may fail altogether to pass the test or may only pass
the test for a lower maximum pressare in another province.
Such instances have been specifically brought to our notice.
We are not prepared to ascribe the reason entirely to essential
differences in the regulations; in the inspection of boilers
the personal element isa weighty factor, and the differences
in the regulations in different provinces have 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. Iowever,
pernicious this attitude may be, we are convinced that it is a
fact—one that is not likely to be remedied, unless ali
provinces are subject to the same regulations and unless the
work done in one province must be legally accepted as correct
in other provinces. Practical examples of the evil effects of
such diversities have been placed before us. The disadvant-
ages of diverse regulations are not, however, confined to
inspection work ; manufacturers, importers and owners of
boilers have . complained bitterly and justifiably of the
arbitrary diflerences existing in different provinces and the
consequent obvious difficulties which they must encounter.
The manufacturer in England and in other parts of the world
can justifiably plead that it is impossible for him to construct
ap to any definite standard, wheve the regulations of any
province may be altered from time to time withount real
technical Justification, possibly to meet the whim of a Chief
Iuspector. A specific example was brought to our notice of
the proposed rejection by the Madras Government on the
basis of a defective rule of a standavd boiler manufactured
by a leading firm of boiler manufactuvers, Messrs. Babeock
9



and Wilcox, for a defect’ which 'in the rest of the world is
considered. sound boiler practice. = With a single set of
regulations in force for the whole of India, manufacturers
cannot complain of ignorance of the standard réquired.

10. The difficulties resulting from the existing system were brought
to the notice of the Government of India by
Basis for presoribing the Government of Madras in the year 1912,
It is unnecessary now to enter into the details
of the. correspondence; 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
unanimous, and in order that uniformity may be arrived at and main-
tained, the principle has been accepted, that the standard should be laid
down by the Government of India, and that no modifications of that
standard should be made except by the Government of India. In accord-
ance with this decision and in virtué of the fact that under the scheme of
constitutional veform boiler legislation is a function of the Government of
India, we have framed regulations laying down a uniform standard for
the material, design and construction of boilers based on the latest regu-
lations issued by the Board of Trade. In October 1920, the attention
’ of the Government of India was called to these
(@) Director-General of regulations by the Director-General of Stores,
Stores, India Office, to the TIndia Office, (¢) “in the event of any
Secretary to the Govern- yoyicion and co-ordination of the Indian Boiler
ment of India, Department Repulatiohd Wi ontemplated ”’ : it
of Commerce and Industry, +€8ulations ‘bhemng contemplated™; 16 was
No. 8.-17636, dated the pointed out that there were the strongest
28th October 1920. reasous, why the hoiler. requirements of India
from the technical side should be alike; the
majority of boilers in use in India were made in England, and manu-
facturers were not often aware that existing requirements differed.
The latest Board of Trade Regulations, 27z, “Standard Conditions
for the design and construction of Marine Boilers, 19207’ are based
on the report of the British Marine Engineering Design and Con-
struction Committee, convened in the year 1918, as modified by a
conference held with the Board of Trade in 1920. This Committee:
consisted of representatives of the principal marine authorities, viz., the
Institution of Naval Architects, the Institution of Engineers and Ship-
builders in Scotland, the North-Kast Coast Institution of Engineers and
Shipbuilders, the Institute of Marine 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
Veritas International Register of Shipping. The proceedings of this
influential committee are authoritative, and the revised publication of'
the Board of 'T'vade has been accepted by the three principal Registers of
Shipping. We have accordingly had no hesitation in basing our regula-
tions for standard conditions for the design and construction of steam
hoilers in India on the latest Board of Trade Regulations. The methods.
empioved in adapting these regulations to the design and construction
of land hoilers are described in a later stage of this report.
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11. It follows, if the necessity for uniform conditions-for the design:
and construction of boilers he admitted, that
such regulations can only be framed under a
single uniform Act—framed by the Government
of India and a.pphcable to all provinces alike. The power to frame such
an Act now rests with the Government of India by statute. In paragraph
8 of this” report we have 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 fundamental, none that are incapable of
assimilation ; the sketchy Bengal Act of 1879 implies much that is over-
elaborated in the latest legislation—the wordy Bombay Act of 1917. There
is no Act that does not contain a considerable amount of unworkable and
obsolete matter—a survival of days when boiler inspection was in its
infancy. We have accordingly prepared a draft Act on which subsequent
legislation may be based, assimilating differences in and eliminating-
unnecessary matter from ex1stmg leﬂlq]atlon The main principles of this
Act are the appeintment of 1n€pect01s as Government servants under the
control of a Chief Inspector, the enactment of a system of registration of
boilers that will be valid over the whole of India-—a necessary measure for
the maintenance of a unifolm standard—of the manner and methods of
annual inspection, of a system of enquiry intd accidents and of hea,ling
of appeals, and of a series of penalties for infringement of the provisions
of the Act. The detailed provisions of this draft Act are dealt with in
detail in a subsequent part of this report. In order to avoid unwieldiness
of the Act and difficulties in its administration, we have relegated a
considerable mass of administrative and technical defails to regulations
and rules framed under the Act. We have drawn a sharp distinction
between regulations and rules.. The former deal solely with technical
matters, in which uniformity is essential and provisions for local condi-
tions unnecessary, and with the registration of boilers, by- which, it is
hoped, uniformity in working will e attuined. The 'draft regulations
consist of two parts:—

(#) Standard Conditions for the matevial, decngn and construction
of hoilers.

(27) Regulations for the registration and inspection of boilers.

Unifioation ot the Aocts
and Rul

Tn accordance with the evidence that we have heard, we propose that
these regulations should be framed and issued by the Goovernment of India,
which alone will have authority to alter them.  We further propose that
Local Governments should have power to issue rules connected with the-
administration of the Act, and we have, for their guidance, framed
model rules, based on the (h'a,ft Aet, in 7 pa,xt,s —

(¢) Preliminary, '

(¢7) Duties of the Chief Inspector,
) Duties of Inspectors, _
(iv) Administrative instructions for the registration of boilers,

) Administrative instructions for the inspection of boilers,
(v7) Rules regarding acecidents, and
(#e2) Rules for appeals.
-1



The rules and regulations are deseribed in greater detail towards the
-end of this report.

12. The particular problem subimitted to us for consideration relates

- - to the advisability of refaining the law requiring

-'Probl&ms S?neﬂted w:th persons in charge of boilers to possess certificates,

o arse, ot 1 Tt is essential, however, to consider first two

problems which are of considerable importance

in dealing with the necessity of retaining certificated engineers or boiler
attendants, These problems are :—

(@) Should the Aect apply to provinces as a whole, or only to

notified areas?

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

The application of the first problem may not be apparent, unless the
-obvious invidiousness and injustice of the position is realised, where an
-owner on one side of a street may be compelled to retain a certificated
attendant at considerable expense owing to the fact that his boiler is
situated in a notified avea, while his brother owner on the unnotified side
of the street is under no such compnlsion. The application of the second
problem is more appavent and raises the question, whether it is the
prime-mover or the boiler, which is veally vesponsible for the existence
of the system of certificated men.

13. Of the Acts at present in force, those of Bombay, the United
Provinees and the Central Provinees alone appl
it PR HoBtlon Of  f their own Fores to the whole of the Provix?ce};
in Madvras the Act has been extended by notifi-
-cation to the whole of the Presidency, while the Bengal, Burma and
Punjab Acts have been extended t6 certain notified areas only, The
position is anomalons, 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 po justification for making it compulsory, we must
admit that a hoiler is an eqnally 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 attention required in working,
upkeep and cleaning and in the provision of clean feed-water. We
find that in provinces where the Act has only been extended to notified
aveas, such areas are industrial centres, We are accordingly left with the
conelusion that the most dangerons boilers in such provinces are exempt
from inspection.  Such exemption could ouly he justified on the ground
that inspection is impracticable or only possible at an abnormal expendi-
ture. It is possible that such conditions might apply to some of the
more remote parts of Burma-—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 other 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
wover the whole of the province with indifferent means of communieation.
In the south of Madras boilers, sitaated in the widely scattered tea
12



gardens and colfee and rubber plantations, are reguiarly inspected..
We see no reason why other parts of India should be exempt. 1t does
not appear that the omission of any area, except in Burma, has been
purposive. 'T'he original Acts, it is true, only applied to the principal
cities ; but an Act in origin differs widely from an Act, when once its
meaning and importanee are understood.  Initially it appears that there:
‘was considerable trepidation in extending the operation of the various
Boiler Acts owing to an appreliension, perhaps a mis-apprehension, that
its operation might prove detrimental to industrial progress in newly-
developing areas; this is clearly illustrated in the history of the applica-
tion and extension of the present Punjab Act.  There is little doubt that
this apprehension was unfounded except in so far as the retention of
certificated persons in charge of boilers was compulsovy. In Bengal,
including Bihar and Oridsa, this aspect of the problem has never been
prominent, and the question of the general extension of the Act, which
the Government of Bengal now accepts as necessary, has never been
fully considered. In Burma local conditions may be such us to render
the further extension of the Act [mpracticable. The evidence that we-
have heard proves the popularity, importance and necessity of boiler
inspection and supports our conclusion that the new Act should be in
foree over the whole of India.. We consider this conclusion to be of such
importance both in theory and in ‘practice; that we do not propose to-
facilitate the exclusion of, nor to give Local Governments power to exempt
any local area. In section 4 of the draft Act, however, we propose that
powers to exclude local areas should be exercised by the Government of
India~——in order to deal with any exceptional cases that may arvise. We
would call attention to the fact that in these conditions the first objection
to the compulsory employment of certiticated persons-in-charge of boilers,
vanishes.

Exclusion of sabecial

arons 1~ 14,
(i) Baluchistan,
(i) The tea area

Before considering  the application of
the Act to prime-movers it will be convenient

'Northeeast India, - to discuss suggestions made for the exclusion of
(i) The 1indigo aren certain specific areas : ’
of Bihar, o

(#) 'The case of Baluchistun can be briefly dealt with, It is
rveported that there ave only two boilers in existence in the
province, but this appears to exclude boilers the property of”
Government. It ig probably inadvisable that Baluchistan
should be excluded absolutely from the Act, and we are of
opinion that it would not be correct in principle to exclude it
undey,section 4 of the draft Act. It is however obviously -
impracticable to organise a special staff for the province, and
we would suggest that in the very special circumstances of the

" province some competent official, e.g., a locomotive superin-

tendent, should be vested specially with powers a$ .an in-

. spector, subordinate to the Chief Inspector of Boilers,
Bombay., ‘

(7t) The case of the tea ares of North-East India has been ver
strongly argued before us by the Chairman of the Indian
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T'ea Association and at o conference held at Shillong, at
which the Government of Assam and representatives of the
planting community were present. Tea gardens are practi-
cally confined to ‘the Darjeeling and Jalpaiguri districts of
Bengal, areas not notified under the existing Act, and to the
province of Assam, where no Act is at present in force.
Four arguments were advanced against the application of the
new Act to these areas :-— :

(a) that accidents are of very rarve occurrence ;

(6) that inspection by Government will be impractic-
able owing to.ditficulties of commnunication;

(¢) that boilevs are in charge gf efficiont engineers, and

() that special arrangements for inspection exist.

The fivst avgument we ave not preparved to accept, and a detailed
-examination of the boilers would be necessary before it would be possible
to arrive at any definite conclusion on this contention. . The second
argument is not corveet,  In the planting arca of Madyas, where distances
-ave far greater, inspection is welcome and successful ; in the greater part
of Burma and in the cotton-ginning avea of the Central Provinces and
Berar means of communieation ave incomparably worse. The real fovee
of the argument lies in the faet that to prevent dislocation of the indus-
try, inspections must be made between the months of December and
Mareh ; as is shown below this will present no difliculty. 'The third
argument is one that could be advanced with far greater claim to aceept-
ance by the jute and engincering industries with which Government
inspection is popular ; the qualifications of the engineers employed on
the average tea garden fail utterly to support any claim to special treat-
ment, ‘The last argument, w»iz., that special arrangements exist for
inspection, is one that is shared by many industries and is true only to a
small extent as regards the tea industry. . In certain groups of Kuropean
gardens Inspecting engineers are employed ;' in others they are not ; while
i Indian-owned gardens they are unknown. Inspection is not complete,
nor ave we satislied that it is efficient ; it seems certain that no definite
rules are in force for regulating the pressure allowable. It is clear that
no special case can be established for the exclusion of the tea industry.
There are further reasons for insisting on the extension of the Act to
Assam. A considerable number of boilersare employed in other indus-
tries—saw-mills, rice-mills, and oil-mills—over these inspection 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 has now become
the practice to import into that province boilers, which have been
condemned for use by <the rules in force in other provinces —the
cause that originated a Boiler Act in the Central Provinces. The
advantages that would result from the new Act were admitted in full
by the representative of Indian-owned gardens, and in part, especially
as regards the facilities for the purchase and sale of boilers, by all pre-
sent at the Shillong Conference. We are unable to recommend that
the tea industry should be subject to any special treatment. It is
«clear, however, that Assam will not be able to provide by itself the
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organisation which we propose under the new Act. It will be pecessary
to complete practically the whole of the inspection within four months ;
for eight months accordingly  the inspecting staff would be idle, unless
employed on other work for which it would probably be ill fitted. In
any circumstances Assam would be unable to afford the expense of
a Chief Inspector. 1t would accordingly be necessary for Assam to
work in conjunction with the supervising and inspecting staff of Bengal-—
arrangements being made to complete the work in Assam between the
months of December and March—such an arrangement would present
no difficulty, and we arve satisfied that no abnormal cost would be in~
volved. The difficulties of employing certificated engineers in such
areas are discussed in paragraph 22. '

(tir) The indigo area of Bikar—'The arguments put forward
against the inspection of indigo-factory boilers in Bihar
were similar to those advanced in Assam. These boilers are
inspected by an engineering firm-—Messrs.  Arthur Butler
and Company—Dbut it is admitted that the test applied is
merely one of the conditions of the boiler—there is no test
against any definite standard. It is moreover obvious, that
it would be impossilde to ensure that imspections made by a
private firm should follow the lines, or be based on the
standard laid dowir in Government rules ; it is further obvious
that an exemption under these conditions from the pro-
visions of the Act wonld result in wider and wore obvious
claims to exemption. We ave satisfied that inspection by
Government agency in this area would not he attended by
any difliculties.

15. The law regarding the inspection of prime-movers varies con-
siderably in different provinces. The Bombay
Inepoction of prime- Act of 1917 excluded prime-movers absolutely
from -the operation of the Act; in the Aects in
force in Madrvas, the United Provinces and the Central Provinces and
Berar prime-moveis 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. Inthe 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 considering the necessity of inspecting
prime-movers, it is important to realise the circumstances under which
prime-movers first intruded in the Acts. It has been shown in para-
graph 4 that the original Act, Bengal Act VI of 1864, was based on
Bengal Act V of 1862, an Act which provided for the inspection
of boilers and machinery on steamships. In a steamship the boilers
and the engines are more intimately connected, and an agcident or
break-down at sea is obviously fraught with greater danger than in
the case of steamn machinery on land. This distinction was not clearly
recognised, and accordingly the inspection of prime-movers became
an integral part of the law. ‘The mistake was not recognised until
the year 1856, when Bombay Act III of 1887 was under discussion
in Council. The reasons then advanced were admirably snmmarised
15 ‘



in a speech in the Bombay Legislative Council made by the Honour-
able Mr. Javerilal Umiashankar Yajnik on the 4th March, 1891, in
the debate on Bombay Act IT of 1891, “When the Act now in force
(Act IIT of 1887) was considered by the legislature in 1886, this
point about the application of the Act to prime-movers was. carefully
weighed. On the one hand it was held that there is much igno-
rance in this country on the subject of machinery and how to work
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
serious objections to an examination, which requires large engines to be
pulled to pieces and put together again, perhaps in a very hurried
manner, in order to avert loss from stoppage of a factory ”. We have
little to add to these remarks ; the thickness of metal in a eylinder
is such as to render an explosion highly improbable, while the absence
of heated water under pressure considerably lessens the dangers resultant
from such an explosion. If inspection is to be effective, 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 cxpect 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 obviation
of such accidenis an annual examination would be of little value. "We
have been Tinable to_ trace any considerable number of aceidents which.
could have been prevented by insistence on inspection. If inspection
of prime-movers were to be enforced, the inmerease required in the’
strength of the inspection staff and. consequent expenditure would be
out of all proportion to any possible advantages that might acecrue. In
these conclusions we are supported almost unanimously by the evidende
that we have heard, and we bave accordingly no hesitation in recom-
mending that the present practice of neglecting the inspection of prime-
movers be confirmed by the exclusion of prime-movers from the new
Act. Weare satisfied that the powers at present possessed by TFactory
Inspectors for fencingoff and preventing the use of dangerous machin-
ery are sufficient for the purposes of the law, w¢e., the protection of
life and property.

16. The law which required the periodic inspection 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-moveis are
not now included in the Aect (2., 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 decide, whether any control over the construction and in-
spection of steam-pipes should be retained underthe Act. It mustbe
remembered that the main steam-pipe, namely, 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
16
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have ocourred in recent years, have been explosions of such pipes, aid it
is obvious that their dangers ave incomparably greater than those from
the cylinders of prime-movers. We have accordingly taken a consider-
-ablg amount, of evidence on this subject, and the weight of evidence,
confirmed by a conference with mechanical engineers held in Caleutta
(vide Appendix IV), has been in favour of including the main™ steam-
pipe within the scope of the Act. Obviously it would be impracticable fo
apply the Act to the vast system of piping in a large modern mill or
factory and we propose that the provisions of the new Act should apply
only to the main steam-pipe as described ahove. Tt is accordingly
necessary to lay down rules for the material, installation and inspection
of steam-pipes. In the technical regulations we have suggested that
steam-pipes should be lconstructed of wronght iron, mild or cast
steel only ; the exclusion of cast iron—a decision supported by practically
all the technical evidence that we have heard—is due to the faet that
though sufficiently strong in itself, the material is unable to stand the
shocks and stresses resulting from water-hammer and vibration ; the
strength of the pipes is often materially weakened owing to the shifting
of the core at the time of casting, with the consequence thaf the thick-
ness of metal varies considerably at different parts of the periphery of
the pipe. It is not proposed that this new regulation should affect
existing installations, unless they are condemned on inspection. In
order to avoid defects wheve new pipes are laid down, and to ensure
efficient drainage for the prevention of water hammer, we have framed
a regulation requiring mnew installations to be approved by the Chief
Inspector. It is obvious 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 an
effectual preventive to internal inspection ; the comparative absence of
water to any extent, however, in the piping renders the danger of inter-
nal corrosion remote. We have entered in the draft Act provisions
for the inspection of steam-pipes, and have framed regulations, based
on the technical evidence recorded, for the testing of steam-pipes by
hydraulic pressure at the time of installation and at periods of five years;
the test will be made ¢n sufw 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,
compatible with the safety of employees. Inspectors will be given
powers, subject to the approval of the Chief Inspector, to condemn
the piping and to order replacement, 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 case of a boiler; it will suffice if the results of
inspections are systematically recorded in the boiler certificate. .

17. It has béen shown that the extension of the Act to the whole
’ of every province removes one objection to the
e iSmgin of (the 18  compulsory retention of certificated persons in
charge of boilers to pos-  charge of hoilers; it will now be shown on the

sess certificates. . . -
_ ' other hand that the exclusion of prime-movers
from. the Act removes the whole foundation on which their compulsery
retention is based. A perusal of pavagraph 4 will recall the fact that
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this provision of law was first introduced in Bombay Aect V- of 1873,
‘that it was introduced owing to the bad management of steam: machin-
ety .generally, and that its introduction met with very strong og osi-
tion. This provision of law was retained 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 certificate—the supervising
engineer or the actual hoiler attendagt. The provisions of the law
and the regulations for examinations were based on the Board of Trade
Regulations for Marine Boilers and Engines. The existing practice
in the five provinces, where certificates are required by law, is hased
entirely on the. precedent of marine requirements. This basis rests,
‘However, on a false analogy. It is obvious that the conditions under
which machinery is used at sea and on land are essentially different.
While collapsed furnaces in a land boiler may necessitate the closing
down of a factory and occasion considerable pecuniary loss to the owner,
a similar accident at sea would place a large number of personsin a
helpless position of danger. Terrible as may be the effects of an
explosion of a boiler on land, they cannot be compared with the cat-
astrophe that such an explosion would cause at sea. The differences in
steam machinery are equally marked. In a mill or factory it is
possible in case of an accicient to close down the machinery without in-
convenience to the public, and to arrange for mecessary repairs;in
mid-ocean the stoppuge 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 geave peril. The dangers at sea and
on land are obviously on different planes, and the necessity of employing
at sea persons of proved knowledge and capacity, beyond what is required
merely for running boilers and steam engines, is obvious. When the
system was adopted for land hoilers ang machinery in India, this dis-
tinetion was not recognised.  Fifty years ago, it is true, the fact that
knowledge. of the working of steam machinery in India was very Nmited
might have justified the enforcement of special cohditions, had the
distinction been recognised ; this plea cannot however be advanced at the
present time. It must be recognised that the justification of and
necessity for employing certificated engineers at sea are not so much the
dangers resulting divectly from an accident to a boiler or the engines,
as the impossibility of closing down the engines and executing repairs
except at great peril at sea. In this respect the care of the engine, a
more complicated mechanism than a boiler, is of vital 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 {alsity of the analogy between conditions at
sea and on land. :

18. It is now clear that the necessity of retaining certificated persons
Result  of oxoluding in ch}zrg(.e of boﬂeys on land must depend oni
Prime-movers ‘from the the intrinsic merits of the case. In paragraph,

e 15 we have stated in detail our reasons for
excluding prime-movers from the operation of the new Act. 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 khow-
ledge of boilers—which alone are included in the Act. The examination
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could accordingly refer only to the competence of a person to take
ctharge of a hoiler—it cannot, unless the Act is to be extended as an Act
for the promotion of knowledge of mechanical engineering, cover a
knowledge of prime-movers or steam machinery. " In all provinces where
certificates are required by law, the examination requires a considerable
knowledge of steam machinery, and only in the case of the lowest class
of engine-driver—a man permitted to hold charge of the very smallest
lant, is the examination confined to a knowledge of the Loiler only.
f the examiuvation were to be confined to such knuwledge and tfre
holding of a certificate were necessary for persons in charge of any
boiler, it follows that the lowest class of driver must necessarily be pro-
moted to.the charge of the largest hoilers. Such a position obviously
implies the existence of a fallacy and appears to reduce the gxisting
position ad absurdum. Of the witnesses whom we have examined it
would not be an exaggeration to say that 75 per cent. initially favoured
the retention of certificates, but that when the scope of the proposed
new Act was explained to them, it was almost universally admitted,
that Insistence on certificates would be useless and impracticable. It
is true that this argument is not absolutely conclusive, and it might
still be urged that the importance of the certificate is such as to neces-
sitate the inclusion of prime-movers in the Act. It is however neces-
sary to determine :—-

(a) what qualifications are necessary for a boiler attendant ?
(8) what grade of attendant should possess such qualifications ?

19. The ordinary type of boiler used on land does not consivt of
complicated mechanism, with the exception

x’““"i"gf::a::t‘_’ Boller f certain tubular boilers which will be con-
sidered later. Apart from upkeep and the

quality of the water supply, the safe working of a boiler requires
a knowledge of three important facts, the level of water, the
pressure of steam and the fire which converts the water into
steam. The stoking of the ordinary type of boiler does not require
theoretical training, and efficient stoking is the outcome not of learning
but of experience ; in any case inofficient stoking will not result in a
serious accident. To ensure the safety of a boiler it is essential that the
water should be maintained at a certain level ; this is indicated in the
water ﬁaugcs. It is accordingly necessary that the gauges should be
carefully watched ; this requires care, not learning. Some knowledge
of the feed pump is desirable, but in the absence of such knowledge, it
is merely necessary to know that, if the water falls below a certain
level, the fires must be drawn. The pressure of steam in the boiler is
shown on the pressure gauge ; there are ordinarily two safefy valveson
the boiler, both of which are set by the Inspectortto blow off automati-
cally, when the maximum pressure allowable is reached. It is extremely
improbable that both the_safety valves and the pressure gauge should
be out of order at the sam®time, and it is only necessary that the boiler
attendant should know that, if the boiler reaches the maximum pressure,
the safety valves will automatically blow off. For the upkeep of a
boiler the principal consideration is efficient and sufficient cleaning ; this
muset depend on the quality of water used, by which the rate at which
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scale is formed in the boiler is regulated ; accumulation of scale'is a
frequent cause of accidents to boilers,” Such knowledge can only be
gained by actual experience of individual plants, and it has been ad-
mitted before us that the certificated engineer in India has ordinarily
not the réquisite knowledge for ascertaining the probable rate of for-
mation of scale by chemical examination of the water used. It has been
admitted by all technical witnesses, whom we have examined, 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 such as are gained by experience and not by technical training, In
the évidence that we have heard the strongest supporters of the certi-
ficate system have admitted that they place more reliance on experience
than on the possession of a certificate. The above remarks cannot, if
is true, be applied to complex types of watertube boilers ; such boilers
are, however, used solely in large installations, the value of which is so
great as to ensure the retention by the owners of a staft 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.

ficated engineers for to two causes ;—

The amomaly of oerti- 20. Accidents to boilers are ordinarily due
hrxe%oueu.

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

lo) collapse of furnaces due to insuflicient 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 inimmediate attendance on the boiler.
It is an anomaly that, in provinces where certificates are required b
law, a certificate is required for the man in immediate charge of a smaﬁ
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
or second class engineers are required, the certificated man is in super-
vising charge. As a matter of actual practice he is in charge of the
boilers and the machinery, and in actual fact, as the evidence has shown
conclusively, his attention to the boilers is confined to afew cursory
visits to the boiler-house in the course of each day. We have it on
evidence that he is seldom, if ever, present at the time when steam
is being raised—the time when the occurrence of an acoident is the most
probable. The certificated engineer is merely a convenience to the owner—
a convenience due to the fact that at Yresent there is no other source,
from which mechanical engineers, capable of taking charge of machinery,

canbe obtained. 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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an “be ‘proof.  No examination or certificate can guard against “the
rpersen in charge falling asleep during his period of duty.

21. The case against the certificated engineer does not, however, stop
here. 1t is doubtful whether the present system
Dofoots A hoalaal™Aa%  of training and examination tends to produce
the right type of man—it certainly possesses
the damning disadvantage of effectually preventing the illiterate
or semi-literate man from ever attaining to the charge of anything
but the smallest boiler. We have onthe other hand been strongly
impressed by the type of engine-driver produced by the Royal
Indiar Marine and the -Indian Railways, a #¢ype drawn from’
this very class which the certificate system effectually prevents
from advancement in the charge of other boilers. The present
first or second-class engineer is drawn from the educated classes, and in
‘the majority of cases has undergone a course of -training in a Technical
Institute ; we do not wish to colarge on the obvious defects of such
training—the almost complete: subordination of practical to theoretical
training. It is now possible for a student of the Victoria Technical
Institute at Bombay to obtain an-engineer’s certificate after a few
months’ practical experience in shops, possibly without the benefit of any
practical experience of a hoiler. The effect of these certificates on
mechanical engineering training may perhaps be outside the sphere of
ourenquiry, but it is important to note that, althoughthe inducement
offered by the certificate may result in increasing the number of students,
the fact that the certificate gives a certain means of livelihood has
effectually nipped in the bud any aspirations to complete the course in
mechanieal engineering, and has thus placed a certain check on the
outturn of mechanical engineers in the true sense of the term. We do
not however put forward this argument asa conclusive proof against
the necessity of :certificates. Actual experience has proved these con-
clusions to be well founded; even the strongest supporters of the
- certificate system have admitted that the product of the Technical
Institate is merely an “arm chair” engineer, that he is there to give
orders and to fulfil the requirements of the law, but that practical work
is beyond his sphere. Other evidence has been still more outspoken and
has shown that it is not a rare occurrence for the owner to retain an
" uncertificated and legally unqualified practical man to attend to his
boilers, while a certificated engineer exists in addition on the estab-
lishment merely for the purpose of satisfying the requirements of
the law. '

29, Certain radical defects have already been pointed out in the

present system of certificates—such  defects

Discussion of the system are general, but not exhaustive. In the Punjab,
of certifioated persons . .

in oharge. for example, the standard of examination has

. been lowered owing to the failure of a sufficient

number of candidates to pass the test. In Bombay the necessity of

employing certificated men to hold charge of agricultural boilers

has been relaxed in order to avoid the imposition of an excessive
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tax on small industries, A further defect was pointed out by the
Indian Industrial Commjssion, that the possession of a certificate givea
a fictitious value to its holder and makes it more expensive to employ’
him on small installafons, We are doubtful- if there is much force
in this contention : it applies, it is true, to.the instance of agricultural
boilers in Bombay; it applies to instances where an uncertificated
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
ranks of the ordinary cooli Jabour, 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 aetual
requirements, and this excess of supply effectively limits wages (except
perhaps in the case of the requirements of the very smallest installations)
approximately to their real market value. It is, however, obvious
from the amount of evidence that we have heard in its favour that
the system must have certain advantages. These advantages may be
summarised as follows :— - :

(9) A certificate is an assurance that a competent person is in charge
of the boiler, :

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

(165) The existence of a certificate tends to afford a strong hold over
incompetent men. '

(1) Boiler engineers of the Ist and 2nd class are capable of super-
: vising other machinery, and their retention is accordingly
advantageous to the owner, and finally

(v) The certificate relieves the owner of responsibility in case of
accidents. )

T'o the first argument we do not under the present system of certificates
ascribe much importance; the force of the second we admit, and while
realising that the small owner requires some assistance in the selection of
a, boiler attendant, we do not think the argument sufficiently strong to
justify the compnlsory possession of a certificate; in paragraph 25 we
suggest an_ alternative. The third argument is reasonable, but the
power now existing has very rarely heen used in practice, and the
advantage to the publie safety would not be commensurate with the
degree of interference to industrial liberty involved in the system. The
fourth and fifth arguments are, however, the meat of the popularity of
the system. As regards the former we have only to observe that ‘it is
impossible, though perhaps it has been justifiable in the past, to treat a
Boiler Inspection Act as a means of securing training in mechanical
engineering ; we reserve our further remarks for paragraph 25. To the
final argument, however, we take the strongest exception. It hasbeen
openly and honestly stated before us,on more than one occasion, that. the
22



appointment of a certificated engineer shifts the responsibility in case of
an accident from the owner directly to the engineer and indirectly to
Government. It does not seem that such a claim hasany legal justifica-
tion ; if that were the case, the system of certificates must be condemned
root and branch. The engineer, whether certificated or mnot, is an
employee and subject to the orders of the owner. Instances are®not rare
in which the owner has refused to carry out the advice of a certificated
engineer regarding the cleaning or repairing -of his boiler, and any
decrease in the owner’s sense of responsibility must be attended by
unfortunate consequences for the development of industry.

23. It is not easy to assess the respective merits of persons-in-charge
Comparison of differont of boilers in provinces where certificates are
types of holler attendants, Tequired and in those where the owner

Is free to make his own selection. It
is_not safe to rely on statistics of accidents; for there is no assurance
of complete or uniform vecord; but it appears that accidents have been
no more frequent in Bengaland Madras than in other provinces. Explo-

_-sions are so rare in India, that they furnish no ground for comparison.
The last explosion of a boiler in Bengal occurred somé 10 years ago, the
boiler being under the supervisionof a skilled European engineer! There
has heen no evidence to show that the qualifications of boiler engineers
-and attendants are lower in Bengal and Madras than in the rest of India.
In Bengal it is true an original advantage may have heen derived from
the existence of a large number of European engineers for training
purposes. 8o great however has been the induostrial development of
other areas recently, that thisadvantage has now been discounted. In
only one province have 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 incharge of hoilers in the unnotified area are at least no less
efficient than their brethren in the notified avea—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 of both ecategories.  The absence of certificates
in such unnotified areas and in provinces where certificates are
not required appears to have resulted in the training up of a class of
boiler attendant of a more practical and suitable nature—-the type that is
excluded by the certificate rules in other provinees,

' lalng fr 24, It has been maintained that if the
Abolaning the cortificats necessity of possessing a certificate is abolished,
systom, . it will be—
(a) difficult to find persons competent to take charge of boilers;
(8) impossible to provide for the present certificated men’;
(¢) difficult to know the qualifications of men appointed, and

(d) customary for owners to employ the cheapest type of labour
" procurable in areas where certificates are now required.
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The first two points are closely connected, but it seems obvious that
for several years to come the present supply of certificated men will be
available for employment, if they are, as is maintained, really efficient at
the work. There is further no reason to believe that a good chss of
boiler at{endant will not be gradually trained up in the rest of India, as
has beenthe case in Bengal and Madras, and, as Sir Alfred Chatterton
informs us, in Mysore. In fact we have bad evidefice to show that
such a class already exists in most parts of India; and even in
Burma, where the existence of such a class might have been doubtful,
evidence was given by two small mill owners that they had in their
employment persons fully competent to take charge of boilers, but
unable to do so on account of absence of certificates. It has further
been maintained that if certificates are dispensed with, it will be
necessary to provide, temporarily at least, for such students as are at
present under training. We are unable to see the force of this
argument ; the training referved 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 1n which we have much sympathy
for the small owner ; we do not think that it is unreasonable of him to-
expect a modicum of assistance in selecting men for working boilers, over
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
many places, especially in Bombay, that if certificates were. abolished,
the small owner would employ the cheapest form of labour available,
regardless of its qualifieations and of the great expenditure of money
that would be involved by the vapid detevioration 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 Rs. 20, in his wages bill; it was further
maintained that even the experience of uctual loss due to inefficient
labour would not result in the employment of a superior type of labour..
This certainly has not been the experience in aveas where certificates are
not required by law, and we are not prepared to accept the suggestion
that theve is so essential a difference in character between the small
owner in Bombay and in other parts of India. Bombay in fact has
furnished us with an important example, which disproves its own
contention, It has already been mentioned that the owners of small
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 cheapest labour available. This has, however,
not been the case; an inspection of these boilers, undertaken two years
after the issue of the orders dispensing with the compnlsory employment’
of certificated attendants, disclosed the fact that in almost every instance
a certificated attendant had been retained. In Burma we have had
positive evidence placed before us to the effect that in any circumstances
the boiler owner wounld consider first not the cheapness but the efficiency
of his labour. There ave, we think, no grounds for presuming that
abolition of certificates would lead to the employment of an inferior type:
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of labour, or that the results in Bombay would be in any way worse than
they have been in Bengal and Madras.

25. We bave not dealt with other aspects of the problem——the
immobility of labour arising from the fact that
°°“2:‘;‘;'§bo‘ff,',§iﬁ?“‘°‘ a certificate granted in one province may be-
_ inoperative in.another ; the difliculty is one that
could easily be guarded against by unification. - The difficulties of the
owner in remote areas due to the death, disappearance or illness of the
certificated attendant, calamities of no uncommon character, which would
necessitate the closing down of the plant, are too obvious to require a
detailed description. We admit that a certificate 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 boiler attendant is 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 men,
whatever may be the value of the certificate granted. There is” a vast
difference in the distinction between compulsory employment in the
interests of the public safety and optional eniployment in the interests
of the owner ; the latter aspect is one which does not come within the
scope of the Act. There 1s no doubt that the .certificate system has
been of immense value in the past, when the use of steam machinery
was in an embryo stage ; it has trained up a class of engingers, many of
undoubted efficiency, for whom ftraining would otherwise, in the
existing state of training for mechanical engincering, have been impos-
sible. The system of training and, examination is however, defective,
and, moreover, out of place in a Boiler Inspection Act. We do think,
however, that the owner should be afforded an opportunity, if he so
desires, of securing men whose qualifications can be known by a diploma
or certificate. There is undoubtedly an 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 inechanical
engineers, and of instituting a system that will result in a satisfactory
supply, and one that will grant diplomas or certificates to engineering
students at different stages in their studies.

206. We accordingly recommend that the provisions of law requiring
the employment by owners of boilers of certi-
ficated attendants should be repealed, and have
accordingly excluded from the draft new Act
all references to such certificates. We consider that efficient inspec-
tion, in the control of which we suggest considerable improvements,
should normally be sufficient to guard against accidents. We have,
however, drafted {two special provisions, one in the law, the other in the
rules, which should result in efficient management of hoilers, In the
law [section 13 ()] we have entered a provision, already existing in a
somewhat similar form in the current Bengal Act, empowering the Chief
Inspector to withdraw or refuse to renew any certificate for a boiler, the
condition of which is such as to show that it is not in charge of a com-
petent person. In the rules we have drafted provisions requiring Chief
Inspectors to issue for the use of boiler owners and attendants a series
: 25
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of simple special instructions regarding the nse and care of boilers; these
will be hung up in the boiler house and will remove any excuse of
ignorance of what is required for the proper working, care, and upkeep
of the boiler.

III.—-Proposals for New Legislation.

27. In pavagraph 10 the lines on which the draft Act has been
Travortant £ . framed have been indic:ﬁ{:d ; four definite re-
portant foatures of  .ommendations have already been made; firstly,
proposed new RSN tlat prime-movers should b)er excluded from tlfe
Act; secondly, that the provision of law requiring the person in charge of
a boiler to possess a certificate should be abolished; thirdly, that steam-
pipes should be liable to inspection, and finally that the Act should extend
over the whole of every province in India. We have attempted to base
the new draft Act so far as possible on the provisions of existing Acts, as
adapted to the requirements of the new system that we propose. It is
now necessary to describe in some detail the main features of the pro-
posed system, and explain the changes proposed from systems at
;ﬁre:ient in force. The description may be divided under the following
eads :—

A. —Definition of a boiler and liability of boilers of different
classes to inspection,

B.—S8ystem of control and status of inspecting staff.”
C.—System of registration of boilers.

D.—Legal provisions for the inspection of boilers.
E.—Accidents.

F.—Appeals,

G.—Omissions from existing Acts.

A.—Definition of a boiler and liability of toilers of different classes
to tnspection.

28. It has already been noted that, excepting the Boiler Explosions
Acts, no English Act attempts to definea boiler;
in India on the contrary every province has
defined a boiler in its Act, each one in a different way. The resultant
differences are greater than might be expected, and it is clearly necessary
to lay down some definite principles to regulate the definition of a boiler,
An examination of the history of the legislation regarding the inspection
.of steam boilers shows that 1t orviginated in the necessity of exercising
control over the use of vessels designed for the generation of steam under
pressure ; the steam thus generated is ordinarily used as the propelling
force for a prime-mover ; occasionally, however, 1t may be used for other
purposes, e.g., for steaming wood or for filling a steam container. The
original Acts were designed to cover boilers nsed for industrial or guasq-
tndustrial purposes, ¢.g., vehicular and locomotive boilers, The definitions
of boilers have, however, ordinarily been so looscly worded that in appli-
cation they have included many types of vessels which they were not
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intended to cover. In Burma, however, the definition has been expressly.
amended in order to include steam containevs, and so wide is its operation
that a large part of the time of the inspecting staff is absorbed in inspect-
ing vessels, from which no serious danger can reasonably be apprehended ;
in fact so wide is its operation that a blockage in the spout of an ordinary
steam kettle would render that utensil liable to inspection under the Act.
Under every existing definition, excepting one, the smallest toy boiler
would be lable to the provisions of the Act, and in four provinces the
child-owner should, under the existing: law, possess an engine-driver’s
certificate. The evidence has strongly supported the view that a defini-
tion should he framed to cover the intention of the original Boiler Acts
in India and that any wider extension of the scope of the Acts is unneces-
sary and might tend to be obstructive to industrial freedom. Such a
definition would exclude vuleanisers, the internal inspection of which is in
any case impossible, autoclaves, digesters,and other forms of steam
containers. Only in the case of one class of hoiler have doubts been
raised regarding the advisability of oxclusion under the proposed form of
definition, w»iz., boilers used for heating water for domestic purposes.
Such boilers are not ordinarily used for making steam purposely, and the
pressure at which they work Is owdinarily not higher than atmosplerie
pressure. In such cases no danger exists; bmt an instance was brought
to our notice of such a boiler’in which-a 60 foot head of water resulted in
a-pressure of about 30 lbs. to the square inch—a pressure at which an
explosion would cause considerable damage.” Such an instance, however,
is exceptional, and is, in our opinion, insufficient to justify the inclusion
of domestic boilers, the inspection of which would entail a vast increase in
the inspection staff, within the scope of the Act. The definition con~
tained in the Bombay Act of 1917, at the passing of which the points-
raised in this paragraph were fully considered, has accordingly been
adopted in the new draft Act with a brief addition to secure the exclu-
sion of toy boilers and other boilers of very small capacity from the
provisions of the Act. It should he noted that this definition renders
unnecessary—a fact not realised in Bombay—the clause in existing Acts,
excluding boilers used exclusively for domestic purposes at atmospherie
pressure.

29. In paragraph 12 we have recommended that all boilers, falling

under this definttion, should be liable to the

Exoluston of specific  phrovisions of the Act, wherever situated, but

. have entered a provision in the Act {(section 4)

permitting the exclusion of specilic areas for exceptional reasons. 1t is

now necessary to qualify this general inclusion by referring to certain

«classes of boilers, the majority of which have been excluded by the
provisions of existing Acts.

(2) Boders used upon, or appertaining to, a ratlway.—This exclnsion
follows the provisions of five uxisting Acts, and
differs from the Bengal and Punjab Acts only
by excluding stationary, as well as locomotive, boilers. In these pro-
vinces, however, stationary boilers are inspected by railway officials, who
are appointed Inspectors under the Acts—an empty formality which we
condemn in paragraph 30. A very small minority of the witnesses has
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attempted to condemn the exclusion of railway boilers from the pro-
visions of the Ach, on the ground that it places rmilway companies in
a privileged position, ith this contention we cannot agree. The
number of boilers used on a railway is so great and the organisation of a
railway is such as to necessitate the retention of a special boiler inspec~
tion staff, and we are fully satisfied that the ingpection work is thorough.
and efficient; it is further apparent that, were the Boiler Inspection
Department to be responsible for the inspection of locomotive boilers, a
degree of co-operation would be required to which it would be impossible
to attain in practice. Cousidering the qualifications and organisation
of the railway boiler inspection staff, we have no hesitation in making
them fully vesponsible for the inspection of all boilers used upon, or
appertaining to, a railway. _ ' '

(1) Boilers in steam vessels and steamships.—In recommending the
exclusion of such boilers we are merely follow-:
ing the existing practice, and have taken the
opportunity to define the naturve of such boilers with greater accuracy.
1t 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 clearly a defect 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 Department. :

(¢00) Boilers under the control of the Royal Navy (including the
Royal Indian Marine).—This proposed exclu-
sion Is mew. At present such boilers are not
linble to inspection under the general exelusion of Government boilers.
All boilers on vessels belonging to the Royal Indian Marine are, how-
ever, liable to a marine survey, for the purpose of which an expert in-
spection staff is retained. In view of this fact we propose that the Royal
Indian Marine should be made responsible for the inspection of all
boilers, both land and marine, under its control.

The majority of the existing Acts contain a specific provision for the
exclusion either of such clusses of boilers generally, or of such vehicular
boilers as the Local Government may specify. This 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
wag necessitated by the existence of boilers of the flash type, such as are-
used on the White Steam Car; these boilers will be excluded by the
provision in the definition excluding boilers of less than 5 gallons capa-
city. No provision for such exclusions has accordingly been made in

the draft Act.

30. It has been ruled that none of the existing Acts are applicable

to boilers, the property of the Crown. Asa

Botlers, the yroperty of matier of fact in certain provinces, e.g., the
Punjab and the Central Provinces, Government

boilers are considered liable to inspection nnder the Act. and officers of the
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experience, and the actual inspection is made by subordinates, possessed
usuelly of fewer of the necessary qualifications. Such a system
i Jiable to grave abuse and is little more than & means of avoiding the
provisions of the -Act. It is true that, under very exceptional con-
ditions, we have recommended such a practice in Baluchistan; as a
general method of procedure, however, we are of opinion that the practice
should be abolished. In provinces where the Act is not considered to
apply to boilers, the property of the Crown, it is ordinarily the practice
that the Boiler Inspection Department is requested to inspect the boil-
ers; In other cases no inspection is made; while in others a special
inspection staff is retained for the purpose. Such a mixture of systems
cannot be satisfactory. An instance was reported to us in which some
‘Government boilers were made over to an engineering firm at Karachi
for certain war work; the firm requested that the boilers might be
inspected before use, but was informed that, being Government boilers,
no inspection was necessary. A private inspection by the firm proved
that some of the boilers were unfit for nse. There is no ground for the
supposition that a Government boiler is likely to be subject to more
careful or efficient use than one belonging to a private individual, and"
no reasonable case can be advanced for excluding them from the provi-
sions of the Act. TFollowing -the analogy of the Indian Factories Act,
we have accordingly framed a section (Section 31), making the Act
applicable to boilers the property of the Crown, and in the succeeding
section have proposed that the Local Government should exercise the
ower to suspend the operation of the Act in case of public emergency.
¢ further recommend that all Government boilers should be liable
to inspection il the ordinary course by the Boiler Inspection Staff,
and that only in very exceptional circumstances, where a department
owns a large number of boilers in a compact area, should a special staff
be retained by the Department concerned. :

31. In framing the Act we have proceeded on the assumption that
S any boiler working above atmospheric pres-
Boggented oxolnm o ref sureis a dangerous implement Tregardless of

the place where, or the circumstance under
which, it is used. Excepting the classes to which specific reference has
already been made, little responsible evidence has been produced in
favour of the exclusion of other classes of boilers. On.the contrary
the evidence has proved conclusively the value attached to inspection
even in the case of boilers which are under expert control. From the
owner’s point of view it is stated that inspection keeps the "engineer up
to the mark and gives the owner a more complete assurance of the
work of the engineer ; from the engineer’s point of view it assists in
compelling the owner to undertake repairs-which otherwise he might
decline to do.  In the Punjab and Bombay, however, it was suggested
that boilers used for agricultural purposes might be excluded from the
operation of the Act on the grounds of difficulties of inspection and
the expense to the owner. Practice has, however, proved that difficulties
of inspection are exaggerated, and that with the abolition of certificated
.engineers the cost of Inspection is trivial in comparison with the value
of the boiler. With the abolition of certificated engineers, moreover, the
assumption is that inspection becomes all the more necessary. It . must
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also be boine in mind that in agricultural areas boilers are less likely
to receive adequate supervision, and must deteriorate more rapidly
from the usc of dirty, or otherwise injurious, water. We are confirmed
" in this conclusion by the British Board of Trade statistics, which prove
that explosions are of most common occurrence amongst boilers used
for agricultural purposes. In the Punjab it was further suggested
that small boilers of less than 6 or 10 nominal hotse-power should be
excluded from the operation of the Act. To. clinch the argument a
witness cited the difficulties of inspection of the boiler of a peripatetic
merry-go-round. It would appear, however, that in the instance
quoted the position of the hoiler is such that an explosion would cause
the maximum amount of injury to the greatest number of persons.
The argument for exclusion, however, is generally unsound. The
explosion of a boiler working at anything above atmospheric
pressurc 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 large size.
The abolition of any safegnard that may have been provided by the
certificated driver renders the necessity of inspection still more
imperative. It is true that in the Punjab the definition of a boiler
excludes those of less than 50 gullons’ capacity. This exclusion
is, however, unsound in prineiple and excludes boilers such as those on
fire-engines -—boilers over which inspection and control is important.

B.—S8ystem of countrol of and status of inspecting alaff.

$2. Under the Acts now existing two main systems for the appoint-
ment_and control of the inspecting staff exist.

P e mens. ™ [n the one, control is in the hands of Govern-
ment which appoints the Inspectors, who

accordingly constitute a Govermnent service. The Inspectors are subor-
dinate, either under the Acts, or more ordinarily by rules framed under
the Actsyto a Chief or Senior Inspector whose authority is but loosely
defined. General administrative control is vested either in the Director of
Industries, in the Public Works Department, represented. by the Sanitary
Engineer as in Madras, or, as in Bombay, in the Collectors of Districts.
In paragraph 84 we put forward definite proposals for a revised'system of
control, and it is only necessary to note briefly the disadvantages of the con-
geries of sub-systems under the main system of Government control. In the-
first place, the Chief or Senior Inspector, 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 effegtive control over
the subordinate staff. Control by Collectors is open to even graver
condemnation ; not only does it connote a complete absence -of technical
supervision ovey work of a highly technical nature, but it accentuates
the divergences that must result from multitudinous control; in fact to
such an extent have we been impressed by the evidence on this subject
that, excepting the power to call for a boiler certificate under seotion 15
of the draft Act, we propose to divest the District Officér of all authority
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under the Act. The results of control by the Public Works Department
have not impressed us favourably. In Madras, for example, where the
work is sufficienteto justify the employment of a Chief Tnspector and five
Inspectors, we find that for rome time the strength of the inspeetion
staff has —unavoidably it is * true—been reduced to two. Despite this
fact, a large proportion of the Chief Inspector’s time is absorbed in
asgisting the Sanitavy Imgineer in work entively’ unconnected with
boiler inspection, while the Inspectors are required to inspect water-works
plant throughout the province. This must necessarily be to the detrj~
ment of boiler inspection work.
33. Under the other main system of control, the appointment and
' control of the inspection staff is in the hands
e antiayatem of control o 4 Boiler Commission, composed of officials
and non-officials ; this system was initiated
under the original Bengal and Bombay Acts of 18064 and 1869. The
existing Bombay Act has jettisoned the system, and the Government
of Bengal has at present under its considevation proposals for abolishing
the Cominission, the constitution of which under the Act of 1879 is of
doubtful legal validity. Only onc other province, namely Burma, has
adopted the system which still remains in force in name in that provinee,
The origin of this system was due to the desire to conciliate publie
opinion at the inception of an Act, which must by its nature be genera.lly
unpopular.  Under this system, it shonld be noted, the inspecting staff
does not constitute a Government service, In Burma there does not
appear to be any particular opinion in favour of the Commission; in
fact, as an executive controlling body, it has in practice ceased to exist;
the actual control is exercised by the Seeretary to the Commission, an
officer of the Royal Indian Marine, who now bholds a position more
analogous to that which we suggest should be held by the Chief In-
spector than is held by any oflicer of the department except in Bombay.
Iu Bengal much of the evidence in favour of the Commission appears
to be due to resentinent. at the strictures made by the Public Services
Commigsion. “The present system ”, ran the report, “by which in
~ certain places representatives of the interests to be-'-'miiected ave a voide
in the management of the inspection department .. unsound, and should
be abolished ”’. Theoretically the correctness of these remarks must be
admitted ; in practice we neéd only note that there is not the slightest
doubt regarding the fairness and impartiality with which the Commis-
sioners have exercised their control—a result due largely, no doubt, to
the value placed by the owner on inspection. At the same time it must
be admitted that, while the attitude of the owner-commissioner may be:
scrupulously fair, the fact that the owner is a commissioner and in control
of the inspecting staff may seriously affect the impartiality of the work
of the Inspector. Apart from that, however, it cannot be gainsaid that
the theoretical objection must prevail. We have, moreover, been
impressed by three strong practical objections to the continuance of such
Boiler Commissions. In the first place, it*is impossible for .such
Commissions, constituted as they are, to sit continuously. This involves
deluy ; if the Act is to be administered with true regard to the require~
ments of industry it is essential that decisions and consequent action
must be prompt. Secondly, we have been strongly impressed in Bengal
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with the poor quality of the work done by Inspectors; this cannot be
ascribed to any other cause than lack of real and expert supervision.-
Thirdly, we feel convinced that the existence of a controlling Commis-
gion must so serioisly imgair the authority and responsibility of the
Chief Inspector as to render the position of such an official at least an
unenviable one ; and so convinced are we of the necessity of raising the
status of the Chicf Inspector, that we think that this objection alone
should prevail. 1t is unnecessary to criticise the status of the Presidents
of the existing Commissions ; it.can hardly be argued that strong valid
objections can exist to the appointment of a non-technical official as the
administrative head of a Commission, the whole of which consists of
experts. Whether an Indian Civilian stationed at Rangoon, or a
Commissioner of Police, whose authority is limited to the town
of 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 ; their continuance is an anachronism, dating from the time
when the Acts did not extend beyond the towns, The President of
the Bengal Boiler Commission advanced before us a spivited defence
of the present system; with the greater part of his argument we are
in complete agreement. His argument, however, was based on the
value of the Boiler Commission as an advisory and -conciliatory bedy,
and he referred to cases in whieh the advice of non-officials, experts
and leading men of industry, has been of imestimable 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 that disputes over the interpretation of regulations
will be avoided by the enforcement of the uniform- regulations which
we. submit with this report ; there is mno 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 eradicated.
With regard to friction between inspectors and inspected, or other
points which it might be invidious for an official to deal with unsapported,
we suggest that the Advisory Board of the Director of Industries, or
& portion of that Board, would be the correct body to consult. The
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.

34, In section 5 of the draft Act we have laid down statutory pro-
visions _for the appoifitment and control of the
Proposed systom of ingpecting staff by the Local Government; in
sub-section 3 the subordination of the insgect-
ing_ staff is subject to the orders of the Local Government. 'This
provision is due to the fact that under the existing scheme of consti-
tutional reform the administration of the Act devolves upon Provincial
Governments. The scheme that we propose is a body of Inspectors
appointed by Government under the supervision of a cyl-lief Inspector ;
these appointments are laid down definitely in the Act. We further
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propose that the Chief Inspector should work under the administrative
control of the Director of Industries. The duties of Inspectors are
prescribed in the Act and in the draft regulations and rules framed
under sections 27 and 28 of the Act. So far as their duties are con-
cerned no changes of importance are proposed, but the Inspectors are
placed more™ fully under the control of the Chief Inspector, and all
powers of making alterations in existing and renewal boiler certificates
are withdrawn, and placed in the hands of the Chief Inspector; the
reasons for this are so obvious as not to require recital. The alterations
in the status of the Chief Inspector are of such importance that we
deal with them in a separate paragraph 35. The proposal to place the
Director of Industries in administrative control has been generally
accepted, except in Madras ; we need merely note that the Department
of Industries is the one most closely concerned with mechanical engineer-
ing, in which boiler inspection plays a most important part, that
boiler inspection is most intimately connected with industrial progress,
and that the Directors of Industries’ Advisory Boards, as has been
remarked in the preceding paragraph, are the most suitable bodies for
the - performance of those important advisory duties, formerly performed
by Boiler Commissions, and of suech- value for the smooth and har-
monious working of the Act. The argiment was advanced in Madras
that the administration of the Act in the past by the Public Works
Department through the Sanitary: Engmeer has been successful, that
the Director of Industries is not a mechanical engineer, and that he is
in charge of transferred subjects only, whereas the administration of
the Boiler Act is a reserved subject.  These arguments ave, however,
not conclusive ; that portion of the Public Works Department which
controls the Boiler Act bas been tiansferred under the control of a
Minister ; the Divector of Industries. if not himself in the future a
mechanical engineer, will be assisted by mechanical engineering advisers
and, though we concur in the necessity of technical control in Madras
over the Chief Inspector as he exists at. present, the improvement that
we propose in the statns of Chief Inspectors should dispense with the
necessity of anything except administrative control.  Further, the
control of the Sanitary Engineer over the important Boiler Inspection
Department must considerably interfere with his own important duties.
and has in the past, as we have shown, resulted in burdening the Chief
Inspector and Inspectors of Boilers with duties wholly unconnected
with boiler inspection. Finally, we cannot concur with the Mad:as
point of view that the adininistration of the Act by the Public Works
Department has Tieen entirely successful ; the Madras Boiler Tnspection
Rules are in part obsolete, in part fundamentally wrong, and their
administration has been so inelastic as to result in more difficeltios with
importers and users of boilers than in any other province. We realice
that the administration of the Act must be left to Provincial Govern-
ments, but the warning should not Le neglected that, where any change
in the Act or regulations is required, the opinion of a Provincial Govern-
ment is not likely to carry the same weight where administration is in the
hands of a separate department, as in the case of provinces where the Act
is administered uniformly by Directors of Industries and the administra-
tion is subject to discussion at periodic conferences.
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35. The Public Services Commission recommended that there should

) be “one officer in each of the larger provinces

The stagus of the Chlef who should be responsible for the effective
) working of the inspection staff. He should be

called either a Chief or First Inspector according as the work t»be done
is on a large or smull scale”. Subject to slight modifications and
considerable development, we endorse these recommendations. Action
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 anthority in most provinces have not
however, been defined; their qualifications are rarely sufficient for the
duties which we propose to impose on them, while in Bengal and Burma
their sphere of activity is closely limited by the existence 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 strongly of opinion that, if the uniformify that will be intro-
duced by the new Act and Regulations is to be maintained, a tightening
up of the present eystem of administration is essential.  As will be seen
in paragraphs 88 and 8%, we propose instituting by specific provision of
law a new or rather revised system of uniform registration of boilers for
the whole of India, which will fix the presstve at which the boiler may
be used inany part of India. A perueal of section 8 of the draft Act
and of part 1T, 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 fo the smallest possible
number of persons. We propose that the Chief Inspector should be
held responsible for the proper administration of the new Act and
regulations ; that discovery of defects and proposals for their removal
should be a recognised part 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 his powers and make him fully responsible for the working of
the Act. Our proposals ave 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 have examined, On the Chief Inspector will rest the duty of
fixing the maximum prossure of a hoiler, of altering the pressure, of
deciding complex questions regarding boilers that are below the standard
of construction prescribed, of suspending or withdrawing certifientes, and
other similar important duties. The work which we suggest for him
under the Act, regulations, and rules will be a heavy and rvesponsible
chavge; he will be a supervising and controlling officer, free from all
work of actual inspecticn.  We feel that. without the existence of such
responsible officers, the efficient and uniform working of any all-India
Act and regulations will be impossible. 1f this decision be accepted it
follows that the present average type of Chief or Senior Inspector must
go; the post must not be one open to the Inspectorin the ordinary course
of promotion ; it foquires special and superior qualifications; it requires
officers of a better type and higher statns, which will naturally involve
the payment of a higher salary. Our terms of reference do not cover the
question of the pay or conditions of service of Chief Inspectors, but we
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would put forward the suggestion that, to avoid difficulties regarding pay
and promotion and to ensure a greater uniformity in administration, the
service shoald be an all-India one, and Chief Inspectors should be liable
to transfer from one province to another.

86. It may be argued that our proposals are a counsel of perfection,
and that in practice the smaller provinces could
chief inspector in the not afford to pay the salaries required. We
smaller proviences.  have, however, carefully considered this asfeot
of the problem. It must be remembered that we propose the abandon-
ment of the necessity of employing certificated engineers largely on the
grounds that efficient inspection is sufficient to ensure the safety of a
boiler. The Chief Inspector will be the keystone of this system “of
efficiency, and will accordingly be as necessary in the smaller, as in the
larger, provinces. We atcordingly put forward two alternatives ; either in
the smaller provinces it will be necessary to impose on the Chief Inspect-
or other duties such as those of Mechanical Adviser to Government, or it
will be necessary to form the smaller provinees into groups under the
control of a single Chief Inspector ; thus Baluchistan might be . yoked
with- Bombay ; Assam with Bengal, and Bihar and Orissa with the Central
Provinces and Berar; while the United Provinces, the Punjab, Delhi, and
the North-West Frontier Province might constitute a single group. .Of
the two alternatives we favour the latter; under the former it is not
improbable that boiler inspection work might suffer at the expense of the
other interests of the Chief Inspector, a result which we have already
remarked to have been achieved in Madias,

37. It has been suggested to us that our proposals might prove.
insufficient to ensure the wuniformity, which it
B et amibect  is now proposed to introduce into the Act and
' regulations, and that it might be advisable 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
ingonsistent with the theory of administration of the Act by Provincial
Governments. . Much must depend on the selection of the right type of
man as Chief Inspector, and the assurance would be greater if it were
possible to arrange for the transfer of Chief Inspectors between
provinces. We are further of opinion that uniformity of administration
may be maintained by the discussion of difficulties at puriodic conferences
of Directors of Industries—provided that all provinces agree to place
‘them -in administrative control and, if necessary, by annual couferences
of Chief Inspectors. [t would, however, lead to facility in subsequent
administration if, at the time of the introduction of the mew Act,
wegulations and rules, an exparienced mechanical engineef wers appoint-
ad td advise all Provincial Governments aud {o assistin the proper
initial organisation of the reformed system.

C.—8yrtem of Registration of Hodlers.

38. It is clear that some form of registration of boilers is an essential
preliminary to an efficicnt system of inspection.
o e tistratiga °@ °f Tt is prescribed by law in several provinees, and
in all provinces a rough method of registration
86 ‘
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is in force, ordinarily presoribed by rules framed ander the Acts; in no
case, however, ara the legal provisions sufficient to attain the end that we
have in view, and in practice Bombay alone has a system very - closely
resembling the present proposals. Our main object in insisting on &
somewhat complex system of registration is to ensure uniformity in the
working of the new Act and regulations throughout India, and to give
that uniformity a practical value in the case of boilers which may be
used in more than one province. In Bombay a system has been intro-
ducnd under section 8 of the Act which requires at the time of registra-
tion a complete survey and measurement of the boiler, on the basis of
which the original maximum pressure at which the boiler may be
worked, is fixed. The details and results of this survey are entered in &
special memorandum book, which constitutes a test of, and-check on, all
subsequent inspections. We now propose to develop this system, to
amalgamate the original survey and registration into a single process, to
be known as registration, and to make the results of this registration in
any province valid over the whole of India. The legal basis for registra~
tion has been laid down in section 8 of the draft Act; the procedure has
been prescribed in the draft regulations, part I, section 1, and certaih
administrative instructions bave been formulated in part IV of the yules
framed undor section 28 of the dvaft Act. Under section 27 (@) of
the draft Act the main instructions are contained in regulations
to be framed by the Government of India owing to the great import~
ance’  of maintaining uniformity in  vegistration. t must be-
remembered that the original inspection of a hoiler before use
in India differs entively from subsequent inspections prior to
the renewal of an existing certilicate. 'The main object of the original
gurvey or inspection is to ensure that the -boiler complies with the
standard conditions for the material, design, and construction of boilers ;
the object of subsequent inspections is to discover whether the maximum
pressure permissible as a result of the original survey should be main-
tained or reduced as a result of deterioration or wear and tear due to
bad care and mmnagement. It will thus be seen that there is no
inconsistency in distinguishing between the orviginal and subsequent
inspections.
39. Our proposals ate briefly as follows: Whenever it is proposed
that a hoiler shall be used for the first tithe
Ouslines ot Fegiitrattons in India the owner will be required to .app}y
for registration, forwarding with the application
certain prescribed drawings and specifications of the boiler. The beiler
will then ba subjected by an Tnspector to a detailed measurement of all
its parts; these measurements will be entered in a Memorandum of
Inspection Book in a preseribed form in which calculations for the
maximum working pressure permissible will be entered. The Memo-
randum of Inspection Book will then be forwarded to the Chief Inspector
for orders under section 8 of the draft Act preparatory to the final
fixing of the pressure and the issne of the original certificate. A copy
of this book will be retained as a permanent record in the offieg of
the Chief Inspector, while the original book will be maintained as the
Inspector’s InspectionBook. It will be noted that, with this inform-
ation at haud, it will be possible to maintain a very close coutrol
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over the work of inspection. We further propose that, whenever a
boiler is transferred from one province to another, it shall be accompanied
by the Registration Book, and for this purpose provisions have been
been drafted, necessitating a report of all transfers of boilers, and that
any certificate in force at the time of transfer, based initially on such
a gegistmﬁon Book, shall remain in force for the period originally
granted, subject only to an examination for the detection of any damage
that may have been caused during the period of transit, This system
will dispense with new registration at the time of transfer,and will
snsure the acceptance in one province of the same maximum pressure
that has been allowed in another, :thus largely avoiding differences due,
apart from differences in regulations, to the personal equation in in-
spection. It is obvious that the measurements prior to registration
require considerably more work and time than the ordinary inspection
entails, and we have accordingly propdsed that a special scale of fees—
higher than those fixed for annualinspections—should be charged for
registration. In view of -the great advantages which the owner will
Jerive, mainly in case of transfers of boilers, the majority of the wit~
nesses exafiined have accepted the necessity and justice of this increased
scale.

10. The advantages of this uniform scheme of registration have
been almost universally recognised ; /it will
Ort e ayatens, = enable the importer to vegister a boiler at the
time and place of import with the assuranee
that it will be Bble to work at the pressure then fixed to whatever
part of India it may be sent. In the case of the purchase oy sale of a
boiler, the uniformity of pressure permissible adds a guarantee of
great impoftance to the transaction. Only two objections have been
raised against the proposed wystem. Tt has been suggested that a
thorough examination would still be necessary after the transfer of
& boiler on the grounds that am Inspector in the transferring pro-
vinoe-might be- induced to certify a higher pressure than the rules
permitted; - as his responsibility would then cease, and that damage,
hithexto undetected; might come to light when the boiler was
unseated.” The first ground is based entirely on experience of the system
at present in force, and is, we think, sufficiently gmarded against by the
faet that under our proposals the pressure of a boiler cannot be increased
except under the orders of the Clief Inspector, and that the Registra-
tion Book maintains a complete and continuous history of the condition
of each boiler. In the second ground there may be some force, and
accordingly in section 9 (4) of the draft Act we have entered a pro-
vision authorising a fresh inspection during the continuance of- a certi-
ficate. In a commercial transaction this will enable the vendee to insist
on the vendor obtaining a fresh certificate for a boiler, after it has been
unseated, immediately before the completion of the sale. The other
objection raised was to the effect that, where & boiler has been manu-
factured by a recognised firm of boiler makers, or where a boiler is im-
orted, supported by the certificate of a Boiler Insurance Company, no
resh survey or measurement is necessary. With these contentions we
cannot agree. Every Chief Inspector will be responsible for regulating
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the working of each boiler at snoh 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 ¢alenlations on
whith 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 ynd 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
néminally to the thickness of fths of an inch, may not have been
evenly. rolled. The certificate of an Insuvance Company would be of
still less value ; their ovdinary 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 case of- boilers imported into
India, the certificate of a company, whieh exists for the purpose of
insurance, cannot be one of sufficient reliability. Itis important in our-
opinion that the résponsibility for fixing the maximum pressure should
rest on the Chief Inspector.

D.—-Legal‘ Provisions for the Inspection of Boilers.

41. In the provisions of the draft Act relating to the actualin-
The law relating’ spection of boilers only two changes in prineiple
ePection of batiers.™ have been made. Theone change has already
been explained in paragraph 34 ; the Inspector

will be anthorised merely to renaw & cerificate 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 propgsed is an
atteupt to reconcile the existing law with present practice. In all
existing Acts the Inspector is required by law to inspect a boiler withim

& certain period from the receipt of the application ; the actual periods
are as follows :—

Bengal . . . . . ' » 14 days,

. . . . + 4 days or 20 days, if no-
nspector has been
appointed,

Bombay . .

Madras . . . . . . o T d:?: in the city, 30

y8 in other areas.

United Provinces . . . . + 30 days.

Burma . ) . . . . . 7 days in towns, 21
daya in other areas.

Punjab . e . « 30 days.

Central Provinces . . . . 20 days.

It is primd fasie obvious that with inspections extending over the
whole of a province it must be impossible, without the entertainment of
an abnormal staff, to engure inspections, hoiler by boiler, within the
periods fixed. It is further amatter of doubt, what legal responsibility
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would attach to the Boiler Inspection Department were an explosion to
occur after the expiry of the prescribed period, but before an actual
inspection had been made. This method of fixing the period within
which an inspection must be made is a survival from the original Boiler
Inspection Acts, when the Acts were confined to the towns and it was
-necessary to exercise strict control over the inspecting staff, which did
not constitute a whole-time service. Assuming that a single Inspector is
able to inspect from 350 to 400 boilers per annum under present condi-
tions, it would clearly be impossible for him to perform this programme
over an area of say, 10,000 square miles, if he were compelled to arrange
his programme in the order in which sporadic applications were filed.
As a matter of fact, the provision of law is a dead letter in practice. In
areas where sbasonal factories exist it is obviously essential to inspect
either at the close, or just before the commencement, of the working
season. In large mills and factories it is important that inspections
should be fixed largely to suit the convenience of the owners; in any
case it would be impracticable to puta whole battery of boilers out of
action for Inspeéction purposes at the same time. As a matter of practice,
ingpections are now arranged, without any complaints, to suit the conve~
nience of boiler-owners and to facilitate the work of the inspecting staff.
It is, however, essential, if no period within which inspection must be
made is preseribed, that some provision should be laid down in the Act
- similar to proviso (6) of section 6 (1) of the Bombay Act, to enable a
boiler to be used after the expiry of the period of the certificate if in-
- spection cannot be made by the due date. "In section 9 (3) of the draft
Act we have framed a provision enabling the owner to continue to use a
boiler until inspection has been made, provided that he has otherwise
complied with the provisions of the Act, and subject to certain conditions
under which a certificate would ipso facto cease to be valid. No period
has been prescribed within which inspection must be made after the date
of application, and the responsibility for ensuring systemalic and speedy
ingpection will now rest on the Chief Inspector. The law relating to
ingpections contains no other changes of importance. ‘

B—Aecidents.

42. In section 2 (a) a definition of an accident has been laid down, as
Procedure in case of  Under the existing law an accident appeared
~  accideats. to exclude an explosion.

No radical alterations have been proposed in the law relating to the
report of, or enquiry into, accidents. We have, however, proposed that
in the case of serious accidents the enquiry should be in the hands of the
Chief Inspector, and have laid down a statutory provision relating to the
iggue of renewal certificates in case of accidents. We also propose that
the law-should apply to accidents to steam-pipes as well as to boilers, and
have extended the period within which an accident must be reported from
12 to 24 hours in accordance with experience gained from the working of
the present law. In section VI of the model rules framed under section
28 of the draft Act a provision has been entered allowing for the enquir-
ing into serious accidents by the Chief Inspector in conjunction with
some other person appointed by the Local Government. This proposal
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is based on the Commissions appointed to enquire into explosions in the
British Isles under the Boiler Explosions Act-—a provision of undoubted
value in case of serious accidbnts.

Fo—Appeals,

43. The existing system of appeals differstoa bewildering extent in
different provinces. In Bengal the appeliate
Constitutlon of appellate ,yuthority constituted 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 {he awven within his jurisdiction
with the assistance of two 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 specially
appointed for the purpose, assisted, if he thinks fit, by two assessors.
In the Punjab one or'more persons may be empowered tg hear appeals.
Burma relies on a panel consisting of two or more members of the Boiler
Commission, subject to a sccond appeal to the Local Government, while
in the Central Provinces each District Magistrate hears appeals, assisted
by one or more assessors, 4 second appeal lying in certain circumstances
to the Divisional Commissioner, In 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 heing typical. It is, however,
essential that some provisions should he laid down for the filing and
hearing of appeals. The first essential of an appeal under the Actis
that it must be decided with the least possible delay; for in most cases
in which an appeal would be fled the hoiler would remain out of use
pending the decision of the appeal.  {tis accordingly necessary that the
system shonld be one that will ensure a speedy hearing. The second
essential is that the appellate body must consist of expert mechanical
engineers ; for there are few appenls that do not aris¢ from the decision
of technical matters and, as the appeal will be agaiust the order of the
Chief Inspector—an engineer under the system that we have proposed
of special gnalitications —it is essential that the appellate body should
consist only of the hest experts available. In view of the mmproved
status of the Chief Tnspector we propose to follow the system in force
in the United Provinees and give to the Chief Inspector appellate 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
verbal alterations. In section 1S of the dvaft Act powers have been
given to Local Governments to constitute an appellate authority for the-
hearing of appeals against the orders of the Chief Inspector. In view
of the different conditions prevailing in different provinces it is probably
inadvisable to bind Local Governments absolutely by a provision of law.
In part VII of the Model Rules framed under section 28(7) of the
draft Act, we have suggested » system that should be at the same time
expeditions and efficient. Tn view of the paucity of appeals it is
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robable that a single appellate authority would suffice for each province; it
18 extremely improbable that in any province, except Bombay, mechanic-
al engineers of sufficient status for hearing appeals could be found
except near the most important industrial town. We accordingl
suggest that a single appellate authority should be constituted for eaci
province except Bombay, where an additional court might be located at
Karachi. We suggest that the President of the court should be an
officer possessing judicial or magisterial experience, and that the court
should consist of three expert mechanical engineers; we suggest the
number three in order to avoid requiring the President to give the
casting vote, where a difference of opinion may exist, in technical matters
of which he is likely to have no knowledge. In order to avoid delay in
constituting the appellate court we suggest that each Local Government
should constitnte a panel of expert mechanical engineers from whom
three can be immediately selected at the time of the hearing of an-
appeal. Witnesses have unanimously accepted the system of appeal
which is outlined above.

G.—Omsssions from ezisting Acts,

#.4. 1t is necessary to indicate briefly important omissions from exist<
ing Acts which have not been referred to in
"’,‘,_%";‘::{.‘;ﬁ’;’}:‘:"_ the report. The Bengal, Madras, and Central
Provinces Acts call for no special comment.
The only important omission from the Burma and Punjab Acts is the
authority given to issue a certificate for a boiler on the report of the
certificated engineer without further inspection; this provision is
obviously inconsistent with the purport of ‘the Act, and has naturally
becn excluded with the abolition of the provision necessitating the
employment of certificated engineers.  From the Bombay Act a
considerable amount of detail has been  omitted; part of this
bas been relegated to the regulations and rules; part has been
totally omitted as covering details for which no legal provision
is- necessary. Much the same applies to the United Provinces
Act—an Act otherwise admirable. Particular attention is called to
provisions in Chapter VII of that Act; section 36 is covered by
the provisions of the Indian Penal Code relating to public servants ;
section 37 appears to enter into much unnecessary detail.  In section 47
certain important provisions exist which do not tind place in any other
Act, namely, the power to extend the Act not only to prime-movers, but
to internal combustion-engines, cylinders of vessels used for contaiping,
but not for generating steam, or to any class or description of such
machinery. 'Fhis question has largely been dealt with in this report in
discussing the inclusion of prime-movers and the definition of a boiler,
It is further obvious thatan Act for the inspection of internal combus-
tion-engines, if any considerable danger could be anticipated from them,
would necessarily follow very different lines. “Such a proposal has, not
been "advanced in any other province, and in our opinion no case has
been made out for inserting n provision, making it possible to extend the
provisions of the Act to any form of machinery excepting steam-boilers
and steam-pipes as defined in the draft Act.
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.IV.—Proposed new Regulations,

45, In the preceding paragraph it has been noted that a considerable
amount of defail has been relegated. to regula-
o, otween Te* tionsand Rules framed under 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
refer entirely to technical matters and to procedure in which homogeneity
is essential m order to ensure the uniforin working of the Act; these
regulations, it is proposed, will be framed by the Government of India ; this
proposal is unanimously supported by the evidence recorded. The rules
refer to questions concerning the administration of the Act ; they have
been framed as model rules for the guidance of Local Governments, which
will have the power to alter them in accordance with the decision that
the administration of the Act will be in the hands of Local Governments.
The gencral system on which the regulations and rules have been framed
has been deseribed in paragraphs 10 and 11 of this report. It is now
necessary to enter into further details regarding the methods 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-
'Sg:ng:égn O;nngi:i:::"fl%f boilers ; these are of fundamental importance ;.
~tlon of boilers, for it is on the hasis of these conditions that it
_ is decided whether a certilicate can be issued for
the use of a boiler and, if so, at what maximum pressare the boiler can be
worked. ln paragraph10 we havestated that these standard conditions
have been based on the latest  Board of Trade Regulations for Marine
Boilers, w»iz., 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 enginecers has been
taken, and a conference of mechanical engineers was also held in Calcutta ;
the lines on which the regulations have heen adapted have followed the
decisions arrived at at the conference (vide appendix 1V) and are sup-
ported by most of the technical evidence recorded. It must be remem-
bered that practically all boilers nsed in India areimported from HEurope or
America ; boilers have, however, been constructed in India from materials
imported from abrodd, and the construction of a large steel-plate rplling-
mill by the Tata Steel and Iron Works at Jamshedpur makes it probable
that before long boilers will be constructed in India from material manu-
factured in India. It hasaccordingly been necessary to frame the regula-
tions in such a manner as to cover hoilers constructed in India from
materials manufacturcd in, or outside of, the country. In order to satisfy
ourselves regarding the conditions under which steel plates would be
manufactured we visited the Tata Steel and Iron Works. We are
satisfied that stecl can be manufactured up to the standard laid down in
the Board of Trade Regulations ; and we are further satisfied that the
steel is manufactured under supervision and subject to tests, sufficient to
entitle it to most favoured treatment under the regulations. In adapt~
ing the Beard of Trade Regulations provisions have been inserted to
ensure their applicability to land boilers of all types.
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47. In appendix I B the proposed standard conditions have been printed
- “with explanatory notes, wherever important
Explanation of certain differences from the Board of Trade Regulations
points mg:f:n';?“d 0O8°  exist, in order to avoid the neeessity of detailed
explanatiens in the report. It is, however,
necessary to refer to two matters of importance, the one of form, the other
of peinciple, The former refers to the type of “ formula”’ adopted in the
regulations. In all existing provincial rules and in previous Board of
Trade Regulations formule were recorded in extended form, ¢.e., in such a
manner that each formula was self-explanatory. The new Board of Trade
regulations have abandoned this principle and have adopted condensed
formuliz, each formula being “ boiled down ” to the least possible number
of ingredients ; such condensed formule are not self-explanatory, as
without defailed” calenlations it is impossible to estimate how various
figures have been arrived at. Provided that the formula is correct,
however, there is no necessity that it should be self-explanatory ; and the
condensed type of formula has the great merit of being clear and brief.
We bave accordingly adopted the Board of Trade method. The other
matter is one of considerable importance, It has been maintained that
when once satisfactory standard conditions have been luid down, no new
boiler should be licensed for use in India, unless it conforms to these
standard conditions. In theory it must be admitted that this argument
is correct ; 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 India, there will be a strong
teridency for boiler manufactavers to conform to that standard.
Instances may, however, occur where a boiler may be imported which
in some respects does not fully conform to the preseribed standard, but
which could safely be worked at a pressure somewhat lower than the
pressure for which it was desiened. Following the decision of the
Calcutta Conference and the great majority of the evidence, we propose
that such boilers should be permitted to be used, but only at such
reduced pressure as would be allowed under the conditions that have been
leid down in the draft regulations. We would add that in the regula-
tions we have proposed special favourable conditions for boilers that are
constructed and the material for which is tested under the supervision
and inspection of a recognised inspecting authority. We further propose
that the new conditions should not be applicable until one year after
the passing of the Act, to ullow for the completion of boilers now
constracted or under construction.

48. The general provisions of those parts of the regulations dealing

‘ with steam-pipes registration and Inspection

Feennud elassifloation of of hojlers have already been sufficiently de-
o seribed in this report. We propose that the fees

for registration of a hoiler should be fixed uniformly for the whole of India
in the regulations in order to avoid objections that might be raised by im-
porters if a different scale were fixed in different provinces, The fees for
inspection will, however, be fixed under the rules by each Local Govern-
ment, doubtless with regard to the cost incurred in adminjstering the
Act. Fees in all provinces are at present fixed on the basis of the
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nominal-horse power of the boiler. or prime-mover. If the prime-
mover is ruled out, it will be found that every province calculates
nominal-horse power by a different method, the method being prdinarily
based on the area of the fire-grate of the boiler. Thus, while Bombdy
divides the fire-grate area by £, Bengal calculates the nominal horse
power of a similar boiler by multiplying the fire-grate area by 2. Jt is
obvious that the term “mnominal horse-power ’’ has in reality no precise
meaning ; however important it may have been in the days of Watt, it
has no applicability 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 time 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 TInspection Department has
differed from thut given by the wmanufacturer. Considering that
the term has no veal connotation, this is perbaps not surprising !
In abolishing this meaningless term we bave the support of all the
technical witnesses examined. 1t is still, however, necessary to
devise some means of classifying boilers in order to fix the registration and
inspection fees for different classes amd sizes of boilers; it would clearly
be inequitable to mulet the owner of a small vertical boiler in the same
fee that is demanded from the owner of a large T.ancashire boiler. The
fire-grate area of a hoiler is not a satisfactory basis as the arvea can be
altered without difficulty. It is essontial that the basis for calculation
should be simple to cnable the owner to file the requisite correct fee in
accordince with the Act at the time of his application for registration.
We bave aceepted the principle that the fee should be caleulated approxi-
mately on the basis of the heating surface--a basis which will approximate
to the amount of work Involved in inspeetion. It is not proposed to
enter into a minute caleulation of the heating surface. In clauses 4 and
5 of section I, part II :of the draft vegulations the method of cal-
culating the heating surface of different; types of boilers—a calculation
also requived for regnlating the areas of safety-valves—has been laid
. down, and a scale of chavges for vegistration of boilers has been framed,
classifying hoilers under seven heads on the basis of the area of the
beating surface. In order to avoid any misapprehension in the use
of the term ““heating surface’, as in the case of nominal hovse-
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 o€ the model rules to be framed
under section 28 of the draft Act, and the
manner in which they have been drafted. It is
not intended that these rales should bein 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
i 44

Objact of the Modol
Rules.



been framed. The rules regarding accidents and appeals have already
been referred to in paragraphs 42 and 43 of the report. The remaining
rules call for no special comment.

50. In conclusion we would draw attention to u fact which is perhaps
not strictly within the scope of our duties.
Noosssity of eMolent stafl.  yy'}utever system may be introduced for the
gurpose of improving the effects of inspection, whatever Act may be
framed for the purpose of enforcing that system, success cannot be
expected unless the staff employed is capable of performing the duties
assigned to it. Special stress has been laid on the necessity of employing
Chief Inspectors possessing special qualifications. But the necessity
of employing eflicient Inspectors is no less important. Many provinces
are at present unable to recruit up to the required strength because
they are unable to attract men possessing the requisite qualifications
on the salaries that they are prepared to offer, Iu one province at
least the evidence tends to show that the exiguity of the salary offered
has resulted in increased, though wuusanctioned, charses on the boiler
owrer. In most provinces the ‘departiment has been run at a profit;
this is not the object of the Act, and the profit might with advantage
be used for improviug the emoluments of the inspecting staff. If that
were insuflicient, no objection would be raised to a small increase in the
scale of charges. There are only two points to keep in view-the
employment of an efficient staff, wnd the preservation of the fair name
of the department.

F. D. ASCOLI, President. -
D. R. MACINTOSH.
} Members.

| D. B. MANN.
The J0th Mareh 1921,
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APPENDIX I-A.

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

Preginble.

Short title,

Eutent.

Commencement,

The proviso ig nceessary for the
administration of the Act. The period
of grace before enforcing the Regula-
‘i::_ions will be entered in the Regula-
ions,

Definittons.

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

The Bombuy definition; this defin-
ition does awuy with the claunse exelud-
ing boilers used for domeslic purposes
at atmospheric pressure—a fact not
previously realised in Bombay. The
definition ig explained in the report.
The limit of 5 gallons is entered in
order to exclnde toy hoilers from the
operation of the Act and to execlude
small boilers of the flash type.

The Bombay and most complete
definition,

New ; required by the cxclusion of
prime-movers and the decision to apply
the Act to the inspection of steam-

pipes.

Whereas it is cxpedient to consolidate and
amend the law relating to Steam Boilers; it
is hereby enacted as follows 1=

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

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

(8) It shall subject to the provisions of
section 7 come into foree on the first day of
PN £°)C

2. In this Act unless theve is anything
repugnant in the subject or context :—

(a) Aeccident includes an explosion of or
any damage to a botler or steam-
pipe which is ealenlated to weaken
the strength thercof or to cause it
to be lable to explode.

(&) Borlcr includes any  elosed  vesscl
exceeding five gallons in capaeity
used expressly  for  generating
steam under " pressure Lor nse out-
side such vessel and any mounting
ov other fitting attached to such
vesscl which ix wholly or partly
under pressure when steaf is shur

off.

() Lnspecior means uny person appoint-
ed under this Act to be an In-
spector.

(@) Owner includes any person using a
botler as agent of the owner there-
of, and any person using a boiler
which he has hired or ohtained on
loan from the owner thereof.

(¢) Prescribed tacans  prescribed by
regulations ov rules framed under

this Act.

(f) Steam-pipe includes only the main
pipe or pipes through which steaw
passes divectly from a boiler or
boilers to a prime-mover or other
first user.

49



3. Nothing in this Act shall apply to any
boiler or steam-pipe—

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

{b) in any steam vessel as defined in
section B, clanse 2 of the Inland
Steam Vessels Aot, 1884, or in any
steamship as defined in section 3,
elause 1 of the Indian Steamships
Act, 1884,

{¢) under the control of the Royal
Navy.

4. The Governuwent of Indis may by notifi-
cation in the Gazette of India exclude any
local area from any or all of the provisions of
this Aet.

5. (1) A Local Government may at oy
time appoint such persons as it thinks fif 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 Tiocal Government may direct,
oxereise the powers vonferved and pert)orm the
duties iraposed on Inspectors by or under
this Ad or by regulations or rules framed
under sections 27 and 28 of this Act.

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

8. An Inspector may at any time, within
tha local limits for which he is appointed,
enter any place or building where he has
reason to be{ieve that a boiler is bheing used
for tho purpose of inspecting or examiuing
such boiler and any steam-pipe attached
thoreto, or of seeing that the provisions of
section 7 are being observed in respect of
the hailer,
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Limstation of application.

Central Provinces [3(a)], Bombay (2),
Madras %11(4) Unijted Provinees [45(a)],
Burma | 1{4]], Distinguish Bengal .
and Puniab [ 1(3)] which excludes only

locomotive boilers on rajlways.

This is mainly o new and more
precige draft of the old rules.

New ; Naval (including Royal Indian
Marine) Marine boilers are nd
covered by the Acts referred toin 3 (b)
(vide sections 87 and &, tc{spechvely).
As the Royal Indian Marine has an
expert boiler ataff all boilers under ita
control ghould be excluded.

Euxclustons.

This was not required before as
farmer Acts usually referred to notified
areas only, For reason vide report.

Appoiniments.

The important point is the logal
position of the Chief Imspector, mde
United Provinces [3(1)]), Bombay
[4(1)]. The appointment is now made
compuleory.

Powers,

Vide Madras [3(2)], United Provinces
(5), Punjab 78 (21,

Status.

Adopted from the Factories Aok
T4(6)). ‘This dispenses with special
provisions regarding penalties  for
obstructing, ete., an Inspector in the
discharge of his duties,

Inspector way enter building.

Vide Factories Act [5(a)] and Bom-
bay [18(1)], Bengal (10), Madras (18),
Punjab (13), Burma (17), United Pro-
vincos [7(a)], Central Frovinces (1311
The seotion has been modified to some -
extent.



Prohibition of use of boiler.

This “section has bLeen considerably
atrengthened in view of the chaunge
in the method of registering a boiler,
7 (b) i8 quite new to cover transfers
(vtde report). 7 (a) is now explicit.
-Vide Bombay 6 (1}, United Provinces
(10), Punjab 5 (1), Burma (8), Madras
4, Bengul 5, Central Provinces 4 (a).
"The provisos are new and are necessary
for the administration of the Act.
ioo algo wsection 1(3) of this draft

ot,

United Provinces 7 ().

Baiter to be regislered.

This section is largely mew and is
based on the distinction now drawn
hetween  original registration and
renewal of cortificates, but Bce Bom-
bay 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 Provinees, 11 (1) and (8%

Euamination of boiler,

Madras 5 (2) and (3), Burma 7(2) and
(8), United Provinces, 11 (3) and (4),
Punjab 6 (2) and (3).

Orders of Chief Inspector,

7. The owner of a boiler shall not -use the
same or permit the same to be used—-

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

(b) if it has been transfevred from one
province to another until the
transfer has been reported in the
preseribed manner ;

(¢) unless a provisional ordev or a certi-
ticate authorising its use has been
granted and is in force under the
Act;

{d) at u pressure higher than what is
entered in a  provisional order or
certiticate still in force ;

ie) iF it has been declared by an Inspector
to be in a  dangerous  condition
while a ecertificate is in force.

Provided that any boiler registered, liconsed
ot cortified under any Act entered in schedule
T sliall be decmed to have been registered or
eertified under this Act ;

Provided further that, in any loca. area in
which registiation or a cerlificate or license
for the use of a boiler has not previously been
required by law the provisions of this section
shall not be in  foree until 12 monthsy
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 have the same regis-
tered. Kvery such application shall be accom-
panied by such fee as may be prescribed.

(2) The Inspector shall after giving due
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 preseribed manner and
shall report the result of his examination in
the prescribed form to the Chief Inspector.

(3) The Chief Inspector may —

(ery refuse to register the boiley or permit
it 10 be used absolutely, or until
such alterations or renewals as he
may divect have boen made to such
hoiler 3



(B) vegister the boiler and assign to it
a vegistty number subject Lo any
alterations  ov venewals to such
boiler that he may deem necos-
sary ;

(¢) order the issuce of a certificate in the
preseribed form  anthorising  the
use of such boiler Lor a period not

exceeding 12 months at  such
maximum pressure as  he may

think fit.

{(#) The Inspector shall forthwith convey
the orders of the Chivf Inspector in writing
and igsue any certificate ordered under section
8 (3) (e) to the owner of the boiler, who shall
within the preseribed poriod canse the regisiry
number {0 bo permanently marked on such
boiler in the preseribed manner.

9. (1) Any certifieate  granted under the
preceding section or any renewal certifieate
granted uunder the provisions of seetion 11
shall be valid only for the period mentioned

() Vide Bombay 8 (2), Ceutral Pro-
vincer 5 (2), Madras (9), United Pro-
vinces 11 (2k

Regislration of boiler.

Bombay 8 (2), Central T'rovinces 5(3),
Madrag (9), United Provinces 11 (2).

Limitation of validity of cerbificate.

Conveys tho meaning of all existing
Acts but the proviso iz mainly new,

though essential. Bowmbay 9, United
Provinces 14 and 11, Burma 7, Punjab
6, Central Provinces 6.

in the certitieate = provided that

{e) when any accident has occurved. Lo
a holler or steam-pipe . attached
therelo as doseribed in section 17 ;
() when any beiler, not being a ports
able or vehienlar Doiler, has been
moved ; or
(¢} when any structural altorations, ads
ditions or venewals have been made
to any boiler, or “steam:pipe
attached thereto
the certificate shall be deemed to be notonger
in force until the boiler or steam-pipe has been
examined by the Tnspector and certified for
such period and maximum pressure as he may
deemn fit.

(2) The owner shall on or before the date
of cxpiry of a certificale, or as soon as a cortis
fieate 1s deemed under the preceding sub-
section to be no longer in foree, apply to the
Chbief Inspeetor for a renewal cortificate. Such
application shall - be accompanied by the
preseribed fee.

{(3) Whenever the period of a certificate
has expired the owner shall, provided that he
has complied with the conditions of seetion 9
{2} and subjoct te the provisions of section 9
{1), be permitted to use the boiler at the
maximum pressure enteved in the forwer
cortificate, pending the issne of or the refusal
to issue a new certificate or the grant of a
provisional order under section 12.
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Owner to apply for rencwal of

certaficate.
Is in nccordance with oxisting Actsq

When cerbificate to reinain in force,

Is most important to cover any
delaye that must occur in inspection,
vide Madras 4,



This clanse is new and is intended to
provide for the not infrequent casc of
an owner requiring a fresh certificate
before the expiry of the old one, e.g., at
the time of sale or insurance, etc., vide
United Provinces 44 and Burma 20.

Date to be fixed for examination of
boiler,

Vide Bombay 10, Madras 5, Bengal 5,
Purjab 6, Central Provinces 4 and 8.

Arrangements to be made by owner.

The details have heen transferred to
-the regulations.

When examination to be refused.

Tsgue of cortificate.

Madrag 5, 7 and 8, Bengal 6 and %,
Bombay ‘11,
Burma 9, Punjab 8.

Vide Madras 6.

Vide United Provinees 16, Burma 8,
Punjab 7.

United Provinces 12,

£\

(4) Nothing in this scetion  shall be
deemed to prevent an owner from applying for
the examination of a boiler and the Issuc of a
renewal certifiate therefor at any thme during
the curreney of an existing certiticate subjee
to the cancellation of such existing eertificate.

10. (£) 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 owuer thereof
at loast 4 days’ notice of the date so fized.

() On the date =0
the boiler shall—

(@) afford to the Inspector all veasonable
facilities for such examination and
all such  information as  may
reasonably be requirved of him ;

fixed the owner of

{6) wrrange that the hoiler is properly
prepared for examination in the
prescribed manner ;

() provide in the case of a boiler about to
be registered such drvawings, speci-
fications, and certificates as may he
preseribed.

(8) It the owner fails without reasonable
eause 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, | vequire the owner to file a fresh
application and fee under section & (1) or 9 (2),
as the casc may be, if he intends to use the
boiler. In snch cases the provisions of scction
9 (3) shall eease to apply.

11. (1) The Inspector shall on the date fixed
examine the boiler in the prescribed manner
and, if he is satisfied that sueh boiler and the
steam-pipe attached thereto arve in good eondi-
tion, shall issue a renewal certificate therefor
in the prescribed form for such period not
exceeding 12 months and for such maxi-
1mum pressure, as he thinks fit, in accordance
with regulations framed under this Aect,
provided that if the Inspector intends—

{a) to issue a cortificate for a lesser period
than that applied for (not being
wore than 12 months) ;

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

(¢) to order any structural alterations,
additions, or rencwals to be made
to the boiler or steam-pipe, he shall,
within 48 hours of his examination,
informs the owner in writing of his
veasons therefor, and shall not
issue a certificate until he has
obtained the orders of the Chief
Inspector.
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2) IF in the opinion of the Imspector the
boilor is not fit for use he shall, within 48
hours of his exwmwination, inform  the owner of
the boiler in writing, stating his reasons theve-
for, and forthwith obtain the orders of the
Chicf Inspector under seetion 13.

12. (1) In the ouse of a Dboiler in vespect of
which no cortificate  has  previonsly been
granted, or in respect of which any structural
alterations, additions, or rencwals have been
made or have been ordered to be made ov in
respect of which it ig proposed to increase or
reduce the maximum  pressuve  permissible
under seetion 11, the Inspector may, subjeet to
the general orders of the Chiet Inspector,

within 48 hours next after his esamination, |

grant to the owner a provigional order in
writing, permitting the boiler to be used at
such maximwn pressure as he may think fit,
pending the receipt of ovders for the issue of
or the refusal to issue u certificate from the
Chief Inspector.

(2) Such provisional order 7 shall be in
force for a period not exceeding 6 months
and shall be swrendeved by the owner on
receipt of the Chief Inspector’s orders,

13. The Chief Inspector may refuse to renew
or my withdraw or reveke any certiieate
on the report of an Inspector, or otherwiso—

(a) if there is reason to belicve that it has
been  fravdulently  obtained | or
granted erroneously or without
suflicient examination

() if the boiler in respect of which it has
been granted has sustained injury
or Tas ceased fo be in good condi-
tion, or is not in charge of a_person
competent to have charge of it.

14, No struetural alteratious, additions, or
renewals shall be made to any registered
boiler or steam-pipe unless such alterations,
additions, or renewals have been sanctioned in
writing by the Chief Inspector. The subse-
quent use of any such boiler vr steam-pipe shall
be subject tothe provisions of section 9 (1) (¢) :
provided that, where such alterations, additions,
or renewals are of a petty nabire, the Chief
Inspector may dispense with the fee required
by section & (2).

15. The owner of any boiler who holds a
provisional order or certiticate 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-
sioner of Police or an Inspector, or an Inspector
appointed under the Indiun Factories Act, or
by any person specially authevised in writing
by a District Magistrate or Commissioner of
Police.

b4

Refusal o carlificate.
United Provinees 13,

Issus of provisional order.
Bombay 6 (141) (a)e

Surrender of provisional order,

Revocation of certificate.
Madras 11, Bengal 8, Bombay 17,.
United Provinces 15, Burma 13, Punjab
11, Central Provinces 12.

Alterations and  renewals o bs
sanctioned.
Vide United Provinces 26, Madras
10 (3), Central Provinees 14 and Bom-
bay 19.

Production of provisional order or
cerlificate.

Bombay 21 (1), Madras 10 (1), Cen-

tral Provinces 16 (1), United Provinoes.
17.



Transfer of provi;iianal order or cerli-
cate.

Bombay 21 (2), Madras 10 (2), Central
Provinces 16 (2).

Report of accidents.

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

(Time for report altered.)

Information regarding accidents to be
given.

Follows United Provinces oxactly.

Conditions for issuing certificate after
accident.

New ; it ig Important that there
should be a definite rule about certi-
fiates in such cages.  For the proviso
vide the Report.

Constitution of appellate autherity.
Bombay 5.

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

Appeals to appellate authority,

Bombay 14, Madras 12, Bengal 9,
United Provinces 31 and 32, Burma 16,
Punjab 12, Central Provineces 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 foree
shall be entitled to receive the provisional
order or certificate from the preceding owner.

17. (1) If any accident ocenrs to u boiler or
steam-pipe the owner or person in charge
thereot shall, within 24 hours of the occurrence
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 mjury thereby caused, sufficient
to enable the Inspector to Judge of the gravity
of the accident.

() Every person shall be bound to
answer truly, to the best of his knowledge and
ability, cvery question put to him in writing
by the Inspector as to the cause, nature and
extent of the accident.

(8) No certificate shall be renewed or
graated for such boiler under section 11 until
such renewals or repairs as may be ordered by
the Inspector have been carried out, provided
that— ,

Whenever an explosion has oceurred, or
whenever in the opinion of the Inspector the
accident 1s 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 constitute:
by rules framed in this behalf an appellate
authority for hearing appeals preferred by
owners under section 20.

19. Any person considering himself ag-
grieved by-—

(a) an order made or purporting to be
made by an Inspector in the
exercise of any power conferred by
this Act or by any regulation or
rule made under this Act ; or

(8) 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 wunder
this Act to make,

may, within 30 days from the date when
such order is served npon 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 deecision,
except as provided in the mnext succeeding
section, shall be final.

20. Any person considering himself aggriev-
ed by an order of the Chief Inspector,
whether in original or in appeal,

(@) refusing to register a boiler or to
grant or renew a certificate to the
owner of a boiler,
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(0j relusing to graut a certificate for
the full period applied for (not
being more than 12 months) or for
the maximum pressure desired,

{e) withdrawing or vevoking o certificate,

{?) reducing the amount of presgnre
specitied i any certificalo or the
period for which such cortificate
has been granted,

(¢) ordering structural alterations, addi-
tions, orvenewals 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, The decision
-of the appellate authority shall be final.

21. Orders in appeals under sections 19 and
20 shall be communicated to and executed by
the Inspector concerned and the Chief Inspect-
o1, respectively,

22. Any owner of a boiler who—

(a) makes any structural altcrations,
additions, or renewals to-a boiler or
steamn-pipe without the orders of
the Chief Inspector as reguired
by section 14,

() refuses or neglaets to produce a certi-
ficate when duly called upon so to
do under goction 15,

(e) refuses or negleets to  surrender a
provisional order as required by
section 12 (2),
and any person who —

(d) refuses or neglects to wnke rover to
the new owner of a boiler a pro-
visional order or certificate as
required by seection 16,

(e} tampers with a safety-valve of a boiler
so as to render it Inoperative or
causes it to he loaded over the
pressure entered in a provisional
order or certifieate in foree for the
botler,

and every owner or person in charge of a
boiler or steam-pipe who—

{f) fails to report an accident to a boiler
or steam-pipe as required by sece
tion 17,

(g) or fails in any case to disconnect a
boiler when any person is examin-
ing it or working therein in aceord-
ance with regulations framed
under section 27 (g),

shall be punishable with a fine which may
extend to Rs. 100 for each offence.
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Eecution of orders in appeals.

This section has been inserted in
order to cover apparent difficulties
that have been experienced in execut-
ing orders in appeals.

Panaliies for single offences,

Madras 21, DBengal 11, Bombay 31,
32, United Provinces 34, Burma 18,
Punjab 14, Central Provinces 18 and 19,



Penaltes yor continuing offences.

Madras 21, Bengal 11, Bombay 31
and 82, United Provinces 34, Burma 18,
Punjab 14, Central Provinees 18 and 19.

'Penaliy for tampering wilh remisiry
mark,

Bombay 34, United Provinces 35,
- Central Provinees 20 and 21.

Limilation of charges,

Madras 22, Bengal 12, Bombay 87,
United Provinces 40 and 39, Burma 19,
Punjab 16, Central Provinces 24.

This section follows existing practice

- a8 adapted to the proposed system.

Offonnces by whom cognisable.

Bombay 36, United Provinces 39(2),
Central Provinees 23.

Lssue of regulations.
Madras 23, Bombny 38, United Pro-
vinces 41, Burma 21, Punjab 17, Cen-
“tral Provinecs 25.

23. Any owner of a hoiler who uses the
same or permits it to be used :—-

(@) withoul o provisional order or certi-
ticate duly obtained and in force
in respect thereot,

(6) at a higher pressure than that allowed
by a provisional order or corti-
fleate 1a foree In vespect thereof,

{¢) without reporting the transfer thereof
from one provinee to another as
required by seetion 7 ()

shall be punishable with a fine which may
extend to Rs. 600 and in the caso of a con-
tinuing offence, with an additional fine which
nay extend to Rs. 100 for every day after the
first in regard to which he is convicted of
hiaving persisted in the oftence.

24. (1) Whoever removes, alters, defaces,
renders invisible or otherwise tampers with a
registry number mavked on a boiler shall for
every such act be punishable with a fine which
may extend to Rs. 50O.

(2) Whoever frandulently mavks upon a
boiler a vegistry number which has not been
thily 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 shall be brought against any
personof any offence punishable under this
Act exeept within 12 months after the com-
mission: of the offence, nor shall any such
charge be hrought without the sanction of the
Chiief Inspector.

26. No offences against this Act shall be
cognisable except by a Presidency Magistrate
cr a Magistrate of the first class.

27. The Governor-General in Council may,
by notification in the Gazctte of India, issue
1egulations consistent with this Act for all or
any of the following purposes :—

{a) for preseribing the technieal duties
of the Chief Tnspector and Inspect-
ors

(5) forlaying down standard conditions
for the material, design and con-
struction of boilers ;

{¢) for determining the maximum pres-
sure at which a boiler may be used ;

(d) for regulating the registration of
boilers, ineluding the fee payable
thereon, the drawings, specifica-
tiong and certiticates to be produced
by the owner, the method of pre-
paring & boiler for examination,



the form of thevinspector’s report,
the method of marking the regis-
try number, and the period within
which such registry number must
be marked on the boiler;

{¢) for regulating the inspection and ex-
amination of boilers and steam-
pipes, and prescribing forms of
certificates therefor;

(#) for prescribing the matorial to be
used for the construction of steam-
pipes ;

{(¢) Tor ensuring the safoly of persons
working inside & boiler ;

(#) enerally for the vegistration of
hoilors and the technieal require-
ments of the Act.

28. A Local Government may, by notifica-
tion in the offictal Gazette, issue rules for all
or any of the following purposes : —

{«) for prescribing the administrative
duties of Chiet Inspector  and
Inspectors, their salary, allowances
and conditions of service, -and the
administrative control to he exer-
cised over them ;

(hy for regulating the trangfer of hoilers ;

() for regulating the adminstration for
registering and Issuing certificates
for botlers ;

() Tor prescribing fees for the issue of
renewal certiticates, and the method
of determining such fees;

(e) for regulating enquiries into accidents;,

(£) for constituting the appellate guthor-
ity under section 18, its powers,
the incethod of hearing all appeals
and for levying costs in appeals;

{(g) for the method of payment and dis-
posal of all fecs, costs and penalties
levied under the Act ;

(&) generally for carrying out the ad-
ministration of the Act.

29. ANl regulations and rules made under
sections 27 and 28, shall be made after pre-
vious publication, and when made shall he
finally published in the Gazette, and shall
come into force on such date as may he
specified therein.

30. All fees, costs and penalties levied nnder
this Act shall be recoverable as public
demands, and shall be disposed of in such
mauner as the Tiocal Government may divect.

31. This Act shall apply to boilers and
steam pipes belonging to the Crown.

B8

(g) has been added to allow of pro-
visions similar to Scetion 10(2) of the»
Bombay Act. ’

Issue of rules.

Madras 23, Bombay 88, United Pro--
vinces 41, Burma 21, Punjab 17, Cen--
tral Provinces 25.

Regulations and rules to be published..
Burma 21.

Recovery of fees, ate.

Vide Bengal 18, Bombay 88, Central
Provincoes 26.

Public demand has been adopted inm
place of ““ arrears of land revenue.”

Applicability to the Crown.

Factorios Act, Section 54,
Vide Report.



Power to suspend in case of emergency. 32. Tncase of any public emergency the

Factorien Act, Section 56 Local Government may exempt any boer or

Vids Report. steam-pipe from this Act to such extent and
during such period as it thinks fit.

, . Ropeats. 33. The Acts entered in Schedule I are

Vide Factories Aot, Section 59, hereby repealed, provided that all appointments

made and all certificates given under the said
Acts shall be deerned to have been made or
given under this Act.

SCHEDULE 1.

Aet.
The Bombay Boiler Inspection Act (V of 1917) as amended to date.

Thg ]tiengal Steam Boilers and Prime-Movers Act (IIT of 1879) as amended to-
ate.

Thg Madras Steam Boilers and Prime-Movers Act (III of 1893) as amended to
ate.

Ths Punjab Steam Boilers and Prime-Movers Act (IT of 1902) as amended to
ate.

Thg Burma Steam Boilers and Prime-Movers Aet (IT of 1910) as amended to-
ate.

The United Provinces Steam Boilers Act (III of 1915) as amended to date.
The Central Provinces Boiler Inspection Act (II of 1907) as amended to date.
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APPENDIX I.-B.

Regulatiohs framed by the Government of India under
Section 27 of the Indian Boilers'Act.

Act No. or 192
Piggs.
PRELIMINARY.
Panty L.
Standard conditions for the design and construction of Land Boilers.

SEcTTON I.—General Requirements and Conditions asito Material,
Workmanship, ete. . . . . . . . 63—o4-

SecrioN I1.—Materials of Construction . . . . . 6670

SrcrioN III.—Rules for Determining the Working Presswre fo be
allowed on various parts of Boilers . . . Ww71--133.

Parr II.

Tnspection.

SEcrioN I--Regulations for the Registration and Inspection of
Boilers . . . " 2 . . . . 134—140

Secrrox II—S8team pipes } 3 b . ' . . 141
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PRELIMINARY,

1. The following regulations for the inspection of land boilers and main steam
pipes in British India, and for their material, design and construction, shall be
applicable to all boilers registered after the fivst day of Lo ivviciieiiiirrs cvverivrveenerionnn,

Boilers registered beforc that date under the vavious Acts, and boilers in aveas
excluded from the operation of such Acts on that date, shall, as they stand, be
deemed to comply with these regulations.

2. In Part T Ingpector means, for material manufactured oF boilers constructed,
(e) in British India, an Tnspector appointed by Government for the purpose, (5)
outside British India an Inspector acting on behalf of any Tnspecting Authority
recognised as competent by the Government of India.

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

SECTION I—GENERAL REQUIREMENTS AND CONDITIONS As TO
MATERTAL WORKMANSHIP, Erc.

1. Standard Reguirements. Maberial—~A) steel plates, vivets and bars, used
in the construction of boilers miust be-tested and” found to conform to the require-
ments of Section IT.

Construction.—Al boilers during eonstruction shall be under the supervision
of an Inspector.

Inspector’s cortificute—~-For boilers imported into Dritish India »  certificate
from an Inspecting Authority ccrtifying that the material was tested and the
boiler built under their supervision shall be furnished to the Chief Inspector before
or with the application for registration. Tn the case of steel made and tested by
well known makers in India or Great Britain, the certificate of the makers as pres-
cribed in Clause 16 of Section 1T will be accepted in liew of one from an Inspecting
Authority,

Makers' Certificates wnder Scction 10 (2) (e) of the del-—~The following certi-
ficates shall be furnished to the Chief Inspector before o with the application for
vegistration :(—

{@) o certificate of manufacture and test from the maker of the boiler contain-
ing a deseription of the boiler, its principal dimensions, particulars of
the kind of material used in its construction, the thickness of all plates,
the diameter of and method of  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, the hydraulic test to which the
boiler was subjected, the intended working pressure, the year and
place of make, and the works nunber of the boiler ;

such certificate must be signed by the maker or a responsible representative at
the works.

(Bya fully-dimensioned drawing or print showing a longitudinal section and
end view of the boiler, and bearing the works number of the boiler and
the maker’s office stamp ;

{c) a certificate or certificates from the stecl maker and the maker of the plates,
rivets or bars in accordance with Clauses 15 and 16 of Section IT.
The certificate of the maker of the plates, vivets or bavs, must show the
dimensions of the various plates, ete., tested, together with their number
and the number of the charges from which wade, the dimensions of the
test pieces, their ultimate tensile breaking strength in tons per square
inch of section, the percentage of elongation and the length on which
measured, the number, kind and result of bend or other tests made and
the date of tests.
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Maker's stamp.—The boiler shall have stamped upon its front plate in a con-
spicuous position the following particnlars :— .

|

MAKER'S NAME.
Works' number . Year of make

Tested 0. v ver s IDS. It 1, e vervan ceevenvecrs aneens eon
*

W. Povvveeieee s b8, Inspector’s initinls or stamp !

of Inspecting Authority. i

2. Boilers wot complyivg with Standard Requiremenis.—Boilers not fully
complying with the Standard Requirements may, with the approval of the Chief
Inspector, be allowed to work at a Tower pressure than would otherwise be permitted,
but no structural part of a boiler made of Bessemer process steel or of cast or malleable
cast iron shall be accepted.

Modification of Fornule. - Under the Regulations for determining the working
pressure to be allowed on various parts of boilers, the material (except where specifi-
cally indicated) to which the formulwe apply 15 steel complying with the requirements
of Section TI.

Where steel of a lower tensile breaking strength than the minimum required
under Section 11 is employed, such minimum tensile breaking strength shall be
used as 8 in the formulw for determining the working pressure. Where end
plates, furnaces, flab plates, gusset and other stays, ebe, are made of steel or iron
for which mno test certifieates ure produced, the working pressure as found from the
formulwe, reduced by 16 per cont. shall, exeept where such material is specifically
provided for in any formula, be the working pressure permitted. k

Yor flat plates of copper, the working pressure as found from the formule,
redueed by 50 per cent. shall be the working pressure permitted. -

8. Standard Specifications for Material, —Standard specifications for  steel,
wrought ivon and copper ph\.te's' and bars, and for cast steel for rebox givders ave
prescribed in Seetion 11, but cortifieates of fosts of material for wrought iron (except
for special wrought iron for serew stays) copper and cast steel need not be produced
unless specinl allowances are requived, Such special allowances shall be in the
digeretion of the Chief Tnspector,

A. Welded Steel plates—No stes] plates subject to a direct tensile stress arve

\ to be welded, exeept where the weld is covered by a
From Board of Trade hytt strap or straps or except where specitically permitted
¢ Standuard Conditions™. . in the Stundard Counditions.

5. Annealing after working in fire—All stecl plates which are welded, dished,

flanged or locally heated ave to be afterwards efficiently
From Board of Trade ,npented.
« Standard Conditions 7.
6. Rivet Holes.—-All rivet holes must be drilled < {air” and as far as possible
4 of Teade they should be drilled in place. Alter drilling the plates
" Prom gogl(ﬂitgons e the burrs should be removed, the fuying surfaces of the
Standard Gond ) Plates cleaned and the sharp outer edges of the holes
. Temoved.
Where sizes of rivets are mentioned in the Standard Conditions the sizes refer
- From practice to the diameters of the rivet holes, not to the diameters
1 Praghiet. ot 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 shiclded from contact with the hot
From Bonrd of 'Trade o, .-
‘¢ Standard Conditions”. DERES

8. Hydraulic tests of New Boilers—In all new boilers working at pressures
From Board of Trade P, %0 100 Ibs. per square inch the hydraulic test must
« Standard Conditions”, be twice the working pressure. For boilers working at
pressures greater than 100 lbs., per square inch the
hydraulic test pressure must be 14 fimes the working pressure plus 50 lbs. per
square inch.
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SECTION II.—MATERIALS O_F CONRTBUCTION.
SrEEL PraTes, RIvETs a%D Bams.
(Based ot British Standards.)

1. Process of Manufacture.—Structural steel for

hgglutm B?u i& -ﬁ?f_.f? boilers shall be made by the Open Hearth process, acid o1

11 Smd“d ndltions " basic.
except olause 16,

2, Freedom from Defects.~The finished materia] shall be free from eracas,
surface flaws, and lamination. It shall also have a workmanlike finish, and must not
have been hammer dressed.

3. Testing and Inspecting.— The following tests and inspections shall be made at
the place of manufacture prior to despatch; but, in the event of any of the material
{:roving unsatisfactory in the course of being worked into boilers, such material shall

e rejected, notwithstanding any previous certificate of satisfactory testing, and such
further tests of the matorial from the same charge may be made as the Inspector ir
attendance may consider desirvable.

4, Tensile Test Pieces,—The tensile strength and ductility shall be determined
from Standard test pieces cut Jengthwise or crosswise from the rolled material. When
material is anpoaleé) or otherwise treated before despatch, the test pieces shal] be
eimilarly and simultaneously treated with the ma.tm-inl.%efore testing.

Plates.—Whevever practicable the rolled surfaces shall be vetained on two opposite
sides of the test picce. The elongation shall be measured on a Standard test piece
having a gauge length of 8 inches.

For material more than § inch in thickness the width of the test piece betweer
the gauge points shall not exeeed 1} inches; for material 7 iuch to 3 inch in
thickness, inclusive, the width shall not exceed 2 inches; for material less thar
# ifich’ in thickness the width shall not be more than 2} inches. In other respects
‘the test pieses shall conform generally tothe Standard a‘est Picce A of the British
Engineering Standards Committee.

Round Bars.—Bars may be tested full size. as rolled, or they may be turned down
to a convenient size, and if tested 1 inch in diameter or under the test piece shall have
& gauge length of 8 times the diameter. When enlarged ends are uscfthe length of
the parallel portion shall be 9 times the reduced diameter (Standavd Test Piece B of
the British Engineering Standards Committes). The sectional aren of the test piece
shall be not less than 4 square ineh. Where bars are above 1inch in diameter, and
nre tested full size as rolled, or have been turned down and the resulting test piece is
sbove 1 inoh in diameter, 2 gauge length of 4 tiwes the diameter may be nsed i
preferred by the Manufacturer, in which case an increased olongation will be required,
as specified in Clause 6. When enlarged ends are used the length of the parallel portion
shall be not less than 4} times the rednced diameter (Standard Test Piece F of the
British Engincering Standards Committee). :

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

- B, Mechanical Tests, and Selection of Test Picces.~Plates and bars for boilers
shall comply with the following mechanical tests. All test picces shall be selected by
the Inspector and tested-in his presence, and ho shall satisfy himself that the condi-
tions herein described are fulfilled.

8, Tensile Tests. Plates—The tensile breaking strength of steel plates for
shells, gusset stays and girders, dotermined from Standard Test Picces, shall be
between the limits of 28 and 35 tons per squaro inch, but a range of not more than
4 tons per square inch shall be permitted in any one case. For plates intended for
flanging or welding, and for combustion chambers and furnaces, the tensile breaking
strengtﬁ shall be between the limits of 26 tons and 30 tons per square inch. The
elongation, measured on a-standard test piece having a gauge length of 8 inches, shall
be not less than 20 per cent. for material of § inch in thickness snd upwards required
to have a tonsile breaking strength between the limits of 28 tons and 35 tons per
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square inch; and not less than 28 pei cent. for material of -§ inchin thickness and-
upwards required to have & tensile bregking strength between the limits of 26 tons

and 30 tons per square inch. ‘

.+ Stay Bars.—The tensile breaking strength of longitudinal stays shall be between

the limits of 28 tons and 35 tons per square inch, with an elongation of not less than

20 per cont. measured on the Standard Test Piece B, but a range of not more than

4 tons per square inch shall be permitted in any one case. For steel bars for combus-

tion chamber stays the tensile breaking strength shall be between the limits of 26 tong

and 30 tons per square inch, with an elongation of not less than 23 per cent. measured

on the Standard Test Pisce B. '

Wheroe Stay Bars ave tested on a gauge length of 4 times the dinmeter (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 per cent.’
measured on the 8tandard Test Piece A.

For material under § inch in thickness the elongation may be 8 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 Bars.—The tensile breaking strength of rivet bars shall be between the
limits of 28 tons and 30 tons per equare 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 bard may be tested the full size as rolled.

7. Number of Tensile Tests— Platos.—One tensile test shall be taken from each -
late as rolled. For plotes exceeding 24 tons in weight one tensile test shall be taken

?rom each end. . )

Angle, Tee, Rivet and Stay Bars~—One tensile test shall be made from each 15
or part of 16 bars rolled of each section or diameter from 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 bavs are of the smme section or diameter,
in which case one tonsile test will suffice.  For round bara of 1§ inches diameter and
under, the numbers 60 and 20 shall be substituted for 156 and 8 respectively for
determining the number of tests requived. ”

Should a tensile test piece break outside the middle half of its gauge length, the
test may, at the Maker’s option, be discarded and another test be made of the same
plate or bar.

8. Bend Tests—Cold Bends.—Test pieces shall be sheared lengthwise or cross-
wise from plates or bars, and shall nut be less than 13 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 temper 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. o

In all cold bend tests, and in temper bend tests on samples 0'5 inck in thickness
and above, the rough edge or urris caused by shearing may be rewmoved by filing or
grinding, and samples 1 inch in thickness and above may have the edges machined,
but the test pieces shall roceive no other preparation. The test pieces shall not be
annealed unless the material from which they are cut is similarly annealed, in which
cage the test pieces ehall be similatly and simultaneously treated with the materizl
before testing,

For both cold and temper bends the test piece shall withstand, without fincturs,
being doubled over until the internal radins is equal to 1} times the thiokneas of
the test piece and the sides are parallel. . _

For:small sectional material these bend tests may be made from the flattened bar.

Bend tests may be made either by pressure or by blows,
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8. Number 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
shall be taken from each end.

The bend tests from shell plates, butt straps and other plates which have not to be
flanged or worked in the fire or which when in use are not to be exposed to flame are
to be cold bend tésts. The bend tests from plates which have to be flanged or worked
in the fire or which when in use will be exposed to flame are to be temper bend tests.
In the case of shell plates pevmitted to have a tensile breaking strength above 34
tons per square inch, one temper bend test must be made in addition tp the cold
bends above specified in the case of each plate which is above 34 tons per square inch.

Angle Bars—A cold or & temper bend test shall be made from eagh angle bar
rolled. *

Stay Bars.—A cold and a temper bend test shall be made from every 15 stay bars
as rolled from each charge.

10. Tests for Manufactured Rivets—Rivets selected by the Tnspector from the
bulk shall withstand the following tests :—

(@) The rivet shanks ave to bo beut cold, and hammered until two parts of the
shank touch, without fracture on the outside of the bend.

(b) The rivet hoads are to be flattened, while hot, in the usual manner, without
cracking at the edges. The heads are to be flattened until their diameter is
21 times the diameter of the shank:

11. Additional Tests before Reiection—Should the test pieces first selected by
the Inspector 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 from which test pieces were cut
shall be rejected. In all such cases further tests shall be made before any material
~from the same charge can be accepted. ;

12. Branding.—Every 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
complied with the required tests ; and u(}so with the number or identification narks by
which they can be traced to the charge from which the material was made.

13. Defacing of qu);ected Material. <In the event of the material failing in
any cuse 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 brand in the form of a cross, denoting that the material has been rejected.

14. Facilities for Inspeciion.—The maker shall adopt a system of arking the
ingots, billets, slabs, plates, bars, ete., which will enable all finished material to be
traced to the original charge, and the Inspector wust be given every facility for
tracing all plates and bars to their respective charges, and for witnessing the required
tests. When he is satisfied with the material and with the results of the tests, he
shall be furnished with two copiecs of the advice notes of the material for his
signature,

15. Steel not produced where rolled.—Where steel is not produced in the works
at which it is rolled, a certificate shall be supplied to the Inspector deputed to
witness the testing of the material, stating the Open Hearth Process by which it was
made, the name of the Steel Maker who supplied 1t, also the numbers "of the charges
for reference to the books of the Steel Maker. The number of the charge shall be
marked on each plate or bar for the purpose of identification.

16, Maker's certificate.—Before the mill sheets ave signed, the Maker shall
This is taken from the Iurnishthe Inspector with a certificate guaranteeing that
British Enginéering Stand- the material has been made by the Open Mearth Process
ards Specificution with the acid or basic, and that it has been subjected to, and has
Ba‘{lh?n of the words “acid  withstood satisfactorily, tlre tosts above deseribed in the
or bave . presence of the Inspector. The following form of
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if

portincate will be acce%ed
ouse

initialled by the Test

rinted on each mill sheet with the name of the firm, and
Manager :—

“ We hereby certify that the material described below has been made by the
Open Hearth Process, '((l%:&)f- and has been satisfactorily tested in

the presence of
tests.”

___your Inspector_ __ o ocngpdance with the Standard
our Test House Managar

IgoN Prates, RIVETs AND DaRs.

17. Teateb—-If full allow

From gerneral practice.

From Bomhay Revised
Rales bLased on” Board of
Trade aud other British
Engineering Authorities,

ance for iron shell plates, stay bars and rivets is required,

the material must be tested in the same way as steel in
accordance with the following requirements.

18. Plates. -The tensile breaking strength shall nof
be less than 22 tons per square inch with tho grain and 20
tons per square inch across the grain. The elongation
shall not be less than 18 per cent. with, and 10 per cent.
acvoss the grain.

19. Rivet Bars.—The tensile breaking strongth shall not be less than 25 tons per

From Bombay Rovised
Rulea based on Board of
Trade and other British
Engineering Authoritiea.

o From Board of Trade
Standard Conditiors '’
for Steel Rivet.

From Traille * Boilers,
Marine and Land ” other
anthoritics and general
practice.

square inch, with an elongation of not less than 27 per
cent. measured on the Standard Test Piece B. or 82 per
cent, mensured on'the Standard Test Piece F. The bars
may be tested the full size as rolled. .

20. Tlests for manufactured rivets --To be the same
as for steel. (See Clause 10.)

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

. Special Iron for Screw Stays, for Firebozes and Combustion OChambers—In

From Board of Trade
‘ Standard Conditions ',

order that iron serew stays may be approved of the same
size as would be required for mild steel the iron must
withstand the following tests : —

22. Tensile T'ests.—The tensile breaking strength shall net be less than 21}
tons por square inch, with an elongation of not less than 25 per cont. measured on
the Standard Test Piece B or 30 per cent. mensured on the Standard Test Piece F.

23. Bend Tests.—Test

pieces either of the bar as volled, 6F turned down to 2

inch-diameter, shall stand bending cold until the sides are parallel and the space

between the two sides is not

groater than the diameter of the test piece.

24. Number of tensile tests.—The bara as rolled are t§ be placed in batehes of
twonty, and one tensilo test is to be taken from cach batch. If this is uneatisfactory,

two other bars are to be selected for test, but should either

is to be rejected.

of these fail the batch

26. Number of bend tests.—One ovdinary bend test is to be taken from cach
bateh, and a similar tost piece from each batoh 18 to be lightly and evenly nicked on one

side with a sharp cutting tool aud bent back at this
rees by pressure or by a succession of light blows.

free from slag or dirt or any

}i?inb through an angle of 180 deg-
he fracturo must be clean, fibrous,

coarse crystalline structure. Tf either of these is une

satisfactory, two other bavs are to be selected for test, but should either of thess fail

the batch is to be rejected.

In all cases the selection of the test pieces is to be made by the Inspectoss.
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CoPPER PrLaTEs, STAY AXD RivET BaRs.

926. Tensile Tests. Plates.—The tensile breaking strength of copper plates for five-
From Unwin’s ¢ Machine boxes determined from Standard test pieces shall mot be

Design” and  Hiller'a less than 34 tons per square inch with an elongation of
;‘ Steam Boiler Construc- . not less than 35 per cent.
ion 7’ :

Stay and Rivet Bars.—The tensile breaking strength of copper stay and rivet
‘bars for fireboxes shall not be less than 14 tons per square inch of section with an
«elongation of not less than 40 per cent. measured on the Standard Test. Piece B.

27. Bend Tests. Plates.—For either cold or red hot tests the test piece shall
Prom Hiller's ° Steam wWithstand being donbled over without fracture - until the

Boiler Construotion,” i.e. sides are touching and parallel.
the Rules of the National
Boiler Ingurance Company.

98. Hammer Tests for Rods.—A. piece of rod or bar 1 inch in length shall
-withstand, withont cracking at the edges, being hammered endwise until the length is
reduced to § inch.

“CAST STEEL.

29. Steol Castings—Steel for castings shall be made by the Open. Hearth Pro-

cess, acid or basic, and all such castings shall be

From Board of Trade and  thoroughly annealed at a nniform temperature and be

.tBiE:;Sh Standard Specifict- )15y ed to tool down prior to removal from the annealing

' furnace. - If - subsequently heated with the Inspector’s
approval, they shall again be similarly annealed if required by the Inspector.

30. Tensile and Bend Tests.—If full allowance for steel castings for firebox
«or combustion chamber roof girders is required, they shall be tested as follows :-—

31. Number 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 sepavate tests should be made from each casting or
set of castings run from each separate pouring head.

Test pieces shall not be cut off until they have peen stamped by the Inspector
-after the annealing has been completed. ‘

32. Tensile Tests—The tensile breaking strength of steel castings shall be
‘between the limits of 26 and 40 tons per square inch, with an elongation of not less
than 15 per cent. measured on the Standard Test Piece C, D or B (8ee Forms of
British Standard Tensile Test Pieces).

33. Bend Tests.—Cold bend tests shall he wmade upon test pieces havipga
rectangular section of 1 inch wide by § inch thick. %ﬁle

Bii‘:i?l? S%,%fc{lagg Tg“"égiﬂﬁ test pieces shall 'be machined and the edges rounded to

tiinn v a radius of 4th inch. The test pieces shall be bent over
the thinner section.

Bend tests may be made by pressure or by blows.

The test picces must withstand, without fracture, being bent through an angle
.of 60 degrees if the tensile breaking strength is between 85 and 40 tons per square
inch; and, in the case of other castingsthrough an angle of 90 degrees, but if they
are required to be of superior quality the angle should not be less than 120 degrees,
the internal radius of the bend being not greater than 1 inch,

From Board of Trade 34, 1f full allowance for steel castings is not required

%‘;5}‘;33‘%’1593 vd  Bombay only bend tests as above need be taken.

No tests need be made from unimportant steel castings or from steel castings
which are used for articles usually made of cast iron if the scantlings are not
-materially reduced below what would be required if cast iron were used.
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FORMS OF BRITISH STANDARD TENSILE TEST -
PIECES.

For plates and other structural material.
TEST PIECE A.

For thicknesses over {”:—Maximum width allowed = 1} inches.
For thicknesses §” to §” :—Maximum width allowed = 2 inches.
For thicknesses under 4" :—Maximum width allowed = 2} inches.

p Gy

S S——

- —
. L1

4 1 '\___.._1

\ : E 8" GAUGE LENGTH —» ! :

i

[}
{
le— Paraliei for a 1ength of not less than - t

: 9 inches, —J

L_ TOTAL LENGTH ABOUT 18 INCHES. ——A

TEST PIECE B.

I T B
A t !

] s i

. i 1

' ( |

e @AUGE LENGTH -1

i t

l——— Parallal for a [6ngth of not Iess than 8 timaes the dlamater, ..

- With enlarged ends:—Paralle! for a length of not less than —
9 timas the reduced diameter.

resT PIEck F,

—Je

le— GAUGE LENGTH —

N——Parallel for a langth of not less than—
4 times the dlamster.

With enlarged ends :--Parails! for a
length of not lees than 44 times
the reduced dlameter,

f— DiA. —g
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-
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SECTION II1.—RULES FOR DETERMINING THE WORKING PRESSURE
70 BE ALLOWED ON VARIOUS PARTS OF BOTLERS.

CYLINDRICAL SHELLS.

1
1. Formula for Working Pressure of Shell.—* For oylindrical shells, bairels,
steam and water drums, and'domes of boilers the maxi-
mum working pressure per square inch to be allowed shall
be calculated from the f}();;lowing formula " —

Adapted from Board of
Trade ‘‘Standard Condi-
tion "’ to muit various types
of 1and boilers.

Equalion 1.
W.P. ={t—2x8xJ.

« =

¢xp.,
W. P. is the working pressure in lbs. per square inch.
t is the thickness of shell plates in 82nds of an inch.

S. is the minimum tensile breaking strength of the shell plates in tons per
square inch, “or whatever strength is

Last anb-paragraph added  ,)giwed under Clause 2 of this section.”
to provide for material not

up 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, stays, or
"ﬁl:::n%t;vg: "dfn"; tc°o;g’if rivets, or of an opening in the shell not fully
tions. P compensated, whichever is least " caloulated

by the methods hereafter described ;

C. is a co-efficient as follows :—

275 when the longitudinal seams are made with double butt straps “ and
] swwhen small shells are formed from solid
tni‘:dgxgdaﬁos :{’ﬁ"_do for cer- \illed sections.”

283 whon the longitudinal seanis are made with lap joints and are treble
riveted. ;

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

“ 30 when the longitudinal seams are welded and are fitted 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-
riveted.

D. is the inside diameter of the outer strake of plating of the oylindrical
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 appropriate co-efficient for shell
plates of externally fired boilers exposed to the direot
impact of furnace flame and for shell plates into-which
tubes are expanded.”

The above co-officients are standard and ave to be used only for boilers open to

tory. inspection by an Inspector during the whole period of
New—explanatory construction and which are certified by him as having
been constructed in accordance with the Standard Conditions laid down in these rules.
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Nev, toprovide for boilers 2+ Boiler shells not in accordance with Standard
not up to standard but fit o .
for work at a rednoed pres- Conditfons.— When the standard conditions are not com-
sure, From Bombay Re- ’

t'ii;:_d Rulea and =~ prac- plieq with, additions to the appropriéxte co-efficient are to

For shells with best type
of joint and up to" standard.
The factor of safety is 4.
If (a) and (}) be added, and
24 tons instead of 28 tons be
ellowed the eqaivalent faotor
of pafety will be 5'8, which
i® not too high for unknown
ognditions.

be made as follows : =

(@) 15 per cent. of the standard co-officient when there are no proofs of teats of
material. In such cases if the Tnspector is satisfied that the shell plates
are of good material, 8 in Equatior T shall be taken at 24 tons for steel,
21 tons for iron with the grain and 18 tons for iron across the
grain.

{b) 10 per cent. of the standard co-eficient when a boiler has not been in-
spected durisg construction by an Inspector and certitied by him,

{¢) 1 por cent. of the standard co-efficient for each ton or part of n ton by which
the minimum tensile brenking strength of steel shell plates is below
the minimum prescribed in Section TI.

Steel having a tensile breaking strength below 24 tons should be treated as iron.

(d) Such percontage of the standard co-efficient when the workmanship isin
-, , any way doubtful and the Tnspector is not
b oAlgﬁlte’fl&ﬁ%tmf'ﬁofLﬁf%’mz? satisfied that any of the foregoing additions
Inapector~old practice. to the co-efficient would be sufficient to
meet, tho circumstances as the Chief In-

gpector deers fit.

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

%inch in thie s,
From Bombay Revised * inch § Shiclsnpes

Rules and experience.

4. “ Position of Longiludingl Seams. «Wach ring of plate forwming the shell,
barrel or drum should be in one piece and have its longi-
tudinal seam well out of line with those of the adjoining
rings. In Lancushire, Cornish, and Water tube boilevs,
where parts of the shell are exposed to fiame the longitudinal seams should be in the
stenlz(n space, arranged alternately on each side of the crown and elear of the brick
work. ” i

From Bombay Revised
Rales and experienco.

5. “ Riveling of Enrd Seams,—The riveting of the ssains joining the end plates
7 Rourd of Trad to the cylindrical shell should be not less than 42 per
“ Szgxl:aardugondi?i ons w840 cent. of that of the solid plate. Where the shell plates
S exceod & inch in thickdess the seams connecting the shell

plates to the end plates or angle bar aro to be double riveted. *

8. « Other Circumferential Seams.—The civcnmferential seams joining the rings

Adepted from Board of ©f shell plates should have a strength of joint not less
deep “ gtandard Condi- than G0 per cent. of the solid plate. Where the shell
tions "', Inapplicable por- plates excced 4 inch in thickness, the intermediate
tl?;’jﬂ of original omitted and'  ¢ircumferential seams of Lancashire, Cornish, and Marine
;’;;nt“:‘ég:w edpf%ﬁntgg%o 5‘(){ type Boilers are to be al least double riveted.”
As at present constructed
the circumferential scams
of Lancashire and Cornish
boilers very seldum heve a
atrength percentage of 62,
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7. Welded Shell Plates.—* Welded seams in boiler shells must not be passed

unless ” the weld is covered by a butt sfrap or straps

Adapted from Board of “mecurely riveted 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 thiekness the straps may be omitted.

‘The strength shall in such cases be assumed to be 50 per cent. of that of the . solid

plate. *The thickness of the covering strap over the weld should be in accordance
‘with the rules for butt straps.” - ‘

8. Butt Ends of Shell Rings~The ends of shell plate rings where butted should
¥ Bomb . be given the same curvature in the rolls as the rest of the
Rulzgx.n ombay Revised iy The setting should not be done by hammering.

9. « Butt 8traps.—Butt straps must be cut from plates and not from rolled
From Board of Trade #trip.” ¢ They should be bent in the rolls to the
“‘ 8tandard Conditions.” required curve. Thinning of the ends of butt straps
Rl’!irom Bombay Revised . which tuck under the shell rings should be done by
ules. wachine and not by heating and hammering.

10, Methods of Calculating the Strength of Riveted Joints.—The percentage of
from  Board of strength of a riveted joint (J) is found from the follow-
ogrom Hoard of Trade . formulie (a), (B), (¢): () and (b) are applicable to
£tandard Conditions. o ; Lo : ; PP
e e, . any ordinary 4ype of joint ; (¢) 1s applicable only to that
type'of joint in which the number of rivets in the inuer rows is dodble that of the
outer row. The lowest value given by the application of these formulie is to be taken
as the percentage of strength of the joint compaved with the solid plate.

Equation 2.
(@) }90_(5;1))= Plate percentage.

Fquation 3.
(b 200X AXNXCx

21=TRivet percentage.

PxTx$§
Equation 4.
{e) 100 (P -2 ]))4.@3& XCX8:— ombined Plate and rivet
P PxTx8

percentage.
P is the piteh of rivets at outer row in inches,
D is the diameter of rivet holes in inches,
A is the sectional area of one rivet hole in square inches,
N is the number of rivets per pitch, (P).
T is the thickness of plate in inches,

C is a constant which ==1 for rivets in single shoar as inlap joints, and 1-876
for rivets in double shear as in double butt strapped joints.

8, is the shearing strength of rivets, which is taken generally to be 23 tons
Provision made for iron PE¥ sduare inch for steel « and 18 tons per
rivets. square inch for iron, ”’ and may, “in each
case, ” be 85 per cent. of the minimum
tensile breaking strength of the rivet bars.

§ is the minimum tensile breaking strength of shell platos in tons per square
inch ¢ or whatever strength is allowed

Last sub-paragraph added " ynder clause 2 of this section.”
to provide for material not

up to standard.
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In the fivst formula (a) D is the diameter of the rivet holes in the outer ows and
N xplanatory. in the third formula D is the diameter of the rivet holes

' in the next rows. In the last formula A is the area"of
one rivet hole in the outer row. :

When the sectional area of the rivet holes is not the same in all rows, and when
some of the vivets are in double shear and othera in single shear, the rivet sections

r pitch of each size or shear should be computed separately and added together to-
orm the total rivet section. o

11, When pitch exceeds mazimum allowed.—Should the pitech of the rivets.

Taken from Bombay ©eXcced the maximum pitch allowed, the permissible pitch
BRavised Rules and practice. is to be used in place of the actual pitch in determin-
Noceseary to penslire Lad ing the percentage of plate secfion, “but in no
de;;gn'.. circumstances shall a grester percentage than 85 ba
“ye,ff.“f;}taﬁﬂ,ﬁfe&‘tﬁn ﬂ;:: allowed for any type of joint.”
new provision to prevent
unduly high allowance for
freak joints

12, Butt straps and spacing of rivets below requirements.—Should the spacing

N of tﬂe rows of rivets or the distance between edge of plate

B'I\‘rﬁgR lﬁ'Om Bombay and rivet hole, or the thickness of butt straps be less

N:ue"“yu ;;! ;%ﬁ}ﬁ;‘::t;ﬁ than i« gpecified in the following rules, the percentage

deaign, representing the strength of joint should be modified as
prescribed in those rules.

13. Percentage of welded and strapped seams.—In determining the percentage
olf1 sh;angth of a welded seam covered by a strap or sliim 3
New—f: ce. the above formule are applicable, but 50 per cent. shou
ewirom practice be added to the rivet percentage for the weld.
14. Percontage to be allowed for solid rolled shells—When small shells are

rolled from the solid, J in Equation I may be taken as
From Bombay Revieed 9§ per cent.
Rules—elightly modified.

15. Thickness of butt straps.—The minimum thickness of butt straps for the-
longitudinal seams of cylindrical shells should be deter-
¥rom Bombay Revised mined by the following formule, but all straps should be-

ogien and, Bourd of Trade of sufficient thickness to permit of efficient canlking.

Single butt straps having ordinary riveting—

. Equation 5.
1126 T=T,.
Si'?-lgle Butt Straps having every altsrnate Rivet in the outer rows omitted. —
-Equation 6.
1125 Tx E o

(F-2D)
Double butt straps of equal width having ordinary riveting.—
Equation 7.
*6256 T=T,.

Double butt straps of equal width having every allerngte rivet in the outer
rows omitted,—
Equalion 8.

. pae (P-D). _
825 X (P-2D) =T,.



Double butt straps of unegual width having ordinary riveting.—
Equation 9.
*78 T=T, (wide strap),

Egquation 10.
626 T=T, (narrow strap).

Doubls butt straps of unsqual width having every alternate rivet in the outer
20108 omitted.—

Equation 11.
TETX gy =T, (wide strap).
Equation 12,

+ 626 TX (I(’P:2_DI))S =T, (narrow strap),

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

“ Single and wide butt straps must always be on the inside of the shell.”
New—from practice,

“* Should the thickness of butt straps be less than that sbove described the léast
N ’ ision for st gzroentage of joint as determined under clause 10 should
not 2 to standard, - F" e reduced in the proportion of the actual thickness to
) the prescribed thickness.”
168. Maximum pitch of rivets tn longitudinal ioints.—The maximum pitch of
From Board of Trade the rivetsin the longitudinal joints of boiler shells is to
# 8tandard  Conditions ”’ be :—
with & column for single
butt strapped jointe added.

Equation 13.
Cx T+1'625 maximpm pitch in inches.
T is the thicknoss of the shell plate in inches,
C is a co-efficient as given in the following table :—

Number of Rivets | Co-efBcients for Lap !Co-officients for single| Co-eMoients for doubls
per Pitch. Joints. Butt-strapped joints. | Butt-strapped joiuts.
T 1381 1'53 175
2 262 306 350
3 347 405 463
4 414 . 552
5 600
i/
1
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Distances betweon vowe of rivets and between wivets and piate edges.—In

.y, Mlicases the clear space between a rivet, hole and the
- g&?&»ﬁ%ﬁﬂauﬁnﬁ"‘d" edge of a plate should not be.less than the diameter of

the rivet holes, .c., the centre of the rivet hole should be
at least 1}" diameters distant from the edge of the plate.

In joints, whether lapped or fitted with butt straps, in which there are more than
one row of rivets and in which there is an equal number of rivets in each row, the
distance between the rows of rivets should be not less than—

a s{r&?ufgﬂiﬁmffm.?’m Zig-zag Riveting,

Equation 14.
* 83 P+ 67 D=distance bétween rows,

Chain Riveting.

Equation 15.

2 ) = distance between rows.

In joints in which the number of rivets in the outer rows is one half of the
number in each of the inner rows, and in which the inner rows are chain riveted, the
distance between the outer rows and the next rows should be not less than—

Equation 16.
*33 P+67 D or 2D = distance between rows.

‘whichever is the greater, and the distance between the rows in which there are the full
vumber of rivets should be not less than 2 D.

In joints in which the number of rivets in the outer rows is one half of the number .
in each of the inner rows, and in which the inner rows are zig-zag, the distance bet-
ween the outor rows and the next rows should be not less than—

Equaiton 17.
*2 P+4+1'16 D = distance between 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,
* 166 P+ 67 D = distance between inner rows,
P is the pitch of the rivets in the outer rows,

“IX is the diameter of the rivet holes in inches or the mean diameters of rivet

holes when the distance to be determined is
New—explanatory. between two rows of vivets of different
. diameters.” .
Should the distance between rows of rivets be less than as prescribed above, the

News_Provision for spac- ﬂ:(ti?ﬁpglfﬁnm_ge determined by Equation 2 should be
ing not up to the Standard, € us

Equatton 19.

5 notnal distance . |
100 [P~— (2~ m)l) ]=dxstance of rows percentage,

P
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HEMISPERERICAL 4XD DISERD BND Prates.
18. Complate Hemisphere without stays or other support made of more than
' : " one plate and subject to internal pressure.
Taken from Board of

Trade *‘ Standard Condi-
tions.”

Equatioﬁ 20.

t—2)xSxJ

TOXRT

W. P. is the working pressure 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 of the end plates in tons per square
inch, * or whatever strength is allowed for them,”

J is the strength of riveted joint per cent. of solid plate,
R is the inner radius of eurvature in inches,
C for single riveting is 3'3,
C for double riveting is 2:9,
C for treble riveting is 2-83.
19. Dished or Izemisp/a.eriéa-l ends formed in one piece and subiect to internal
g B pressure.—For ends of steam and water drums, tops of
Tm?izke?' Sf:n“ém a °”‘é%n doif vertical boilers, etc., when either dished to partial spheri-

tions.”'—Degcription ~ en- ¢8l form or when hemispherical in form, and without
larged. stays, the following formula is to be used :—

‘W.P.=

Equation 21.

16 xS (t‘—'l)
W. P, = 5l L
. P R

W. P. is the working pressurc in Ibs. per spuare inch,
t is the thickness of end plates in 32nds of an inch,

R is the inner vadius of curvature of the end in inches, which shall not exceed
. the diameter of the ghell to which it is attached,

§ is the minimum tensile breaking strength of plate in tone per square ineh,
’ “or whatever 1s allowed for it.”

When the end has a manhole in it, y4nds 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
thicknees of the end plate, and in no case less than 23 inches.

The total depth of flange of manhole from the onter surface in inches is to be at
least aqual to-.

i
Equation 22.

vV TXW
where T is the thickness of the plate in inches, and W. is the minor axis in inches.

20. Similar ends to the above but subject to external pressure—For similar
ends subject to external pressure (in compression) the
New—adapted from Board ¢o-efficient 16 in Equation 21 should bs substituted by 12,
of Trade “ Standard Condi+ and R should bo the outer radius of curvature of plate.
tions.”” Allows about 4750 For plates exposed to furnace flame the co-efficient should
1bs. stress per inch of sec- be 10°5.
tion when S=~26 tous..

mm



21. Diched ends of Lanoashire and Cornish type boilers.~For dished ends of

Lancashire and Coinish boilers with external or internal

Adapted from Board of flanges for furnaces formed in one piece, without stays

Trade ‘‘ Standard Condi- and subject to internal presvure, the following formula is
tions "' formula. to be used :—

Allows about 9,000 1be,
“stress per inch of section
when S=28 tons, which
agroes with good practice.

Equation 23,

W.P. =22><Sl(t~1)

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

t is the thickness of the end plate in 32nds of an inch,

R is the inner radius of curvature of the end in inches which shall not exceed
one and a half times the internal diameter of the shell to which it ig
attached,

§ is the minimum tensile breaking strength of the plate in tons per square inch
« or whatever is allowed for it.”

The inside radius of curvature at the flange must mot be less than 4 times the
thiockness of the plate and in no cage less than 3% inches, When the end plate has a
manhole in it the total depth of the flange from the outer surface in inches 1s to be at
least equal to—

Equation-24,

V TTXW

where T is the thickness of the plate in inches and W is the minor axis in
inches.

Dished platos should be pressed to shape and flanged at one operation and efficiently
annealed afterwards,

92, Disked ends with Uptakes.—No account shonld be taken of the influence of

the uptake tube in-vertical boilers when determining the

From Bombay Revised pressure by the above rules. If dished crown plates

Raules. having uptalles are fit for higher pressures, when consi-
e deved as flat plates, such higher pressure should be
allowed.
The radius R of the dished part may be found as follows :—
Equation 25,
_Ci4H
R=—90

C and H are the lengths in inches of half the base line or chord on which I
is measured and the height of the dish or camber at the middle of the
chord respectively.

Frar Prates,

23, Flat plates supported by screwed stays.~The working pressure to bes
From Board of Trude 2llowed on flat plates supported by stays is to be cale
i Stt:ndud conditions.” culated by the following formula :—

Equalion 28.

, _(t=1)sxC

W r= e
78



n thigformula 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, is the thickness of the washers, strips, or doublings employed, in 32nds of
an inch, ’

A is the distance apart of the rows of stays, in inches,
B is the pitch of the stays, in the rows, in inches,

Q is a co-efficient which varies with the method of fixing the stays as
follows :-—
Whore the plates are exposed to flame and the stays are screwed into the plate
and their ends are riveted over, C=50.

Where the plates are not exposed to flama and the stays pre screwed into the plate
and their ends are riveted over, C=b7.

In these cases the thickness of the plate must be at least half the diameter of the
stay requived by the rule. ' ’ .

Whero stay tubes are screwed into tube plates and expanded, C=52. If they are
fitted with nuts, C=72. '

Where the plates are exposed to lame and the stays are sorewed into the plate and
fitted with nuts on the outside, C=75, where the plates are not exposed to flame,
£=886.

_ Where the stays pass through plates not exposed to flame and are fitted with nute
ingide and outside, C=96. 4
Where plates are stiffened by flanging, the inner radius of whioh is not greater
than 2} times the thickness og the plate, for the support thus given, C=110 where
the plates are not exposed to flame, and C =96 where they are esposed to flame. The
piteh is to be reckoned from the commencement of the ourvature.

For portions of plate where the stays are irregularly pitched D? isto be used
instead of A’+B',}}) being the diameter of the largest circle which can be drawn
passing through not less than three points of support wviz., the ocentres of stays, or
rivets, or the commencement of the curvatuve of flanging, whichever is applicable,
In this case C is to be taken as the mean of the values appropriate for the points of
support. _

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

For the toeﬁs of combustion chambers and fireboxes where they are joined to the
sides by ourved 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 surfacoe of the side plates should not exceed the allowable distance between
the girders, If the radius of curvature is greater than half the allowable distgnes
between the girders, the width of the flat portion measured from the centre of the
girder should not be wmore than half the allowablo distunce betweon the girders.

Where portions of plates are supported by stays secured in different ways, the
value of C to be taken is the mean of the valuos ap propriate to the method of securing
the supporting stays.

24, Flat plates supported by steys and nuts and large washers or strips or

F ‘B 4 of Trad doublings.—Whero the plates are supported by stays

“Straonnéqrd(g;ndlti(:ms w848 pagsing” through them and ave fitted with nuts inside

< ) and washers and nuts outside, the diameter of the

washers being at least 33 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
¢ —

Equation 87,

100 .

70

W.D.=



Where the washers have & dismeter of at Teast twe thitds- of the piteh of the stays
and a thickness of at least two thirds of the thickness of the plate, buf not greater
than that of th¥ plate, and are riveted to the platg, in an efficient manney the working-
pressure aball be :—

Enquation 2.

100
WP = —A"—_*_‘B’—--[ (t—1)* 4+ -85 ¢, 1.

Where the plate is stiffened by strips at least twp thirds of the pitch of the stays:
in breadth which have a thickness of at least two thirds of that of the plate, but not-
greater than that of the plate, and are riveted to the plate in an efficient manner, the
working pressure shall be :—

Equation 20.
100 |
A 4 B2+

Where the plates are fitted with doubling plates having a thickness of at least
two thirds of that of the plate, but not greater than that of the plats, and ave riveted
to them in an efficient wanner the working pressure shall bs :—

W.P.= (t—1)2 + B5 t,%7,

Eguation 30.
__100
A2 + B

25, Back and front tule plates.—No nuts are to be fitted to stay tubes at the
combustion ¢hamber or fire-hox end.
For the portions of tube plates in the nests of tubes,—

W.P.= [ (t—112 4 -85 t,9].

Equation 31

Cllt=1)a
WP =

P is the mean pitch of the wtay tubes supporting any portion of the plate
(being the sum of the four sides of the qundrilatem}’divided by four) -

C=38 when the stay tubes are sirewed ‘and oxpanded into the plate and no
nuts are {itted.

C=49 when the stay tubes ave 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 und the shell,—

Equation 32,

Clt=1)2+ -85 ¢,%Y ~
A4 R -

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 measured
from centre to centre;

C =52 when the atay tubes are screwed and expanded into the tube plates and
no nuts ave fitted ;

¥

C = 72 when the stay tubes are screwed and expanded into the tube plates and
nuts avc 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.

80

W.P.=



New—adapted from Board 26, Plates supp?rted by gusset stays—TFor the
of Trade * Standard Condi- end plates of Lancashire, Cornish, Vertical and Locotype
tione, **  Co-efficient deter- boilers, and other flat surfaces supported by irregular
mined by comparison with gitohed gusset stays the working pressure is to be

Bombay Rules and the i —
National Boiler Ineurance etermined as follows :

Company’s Rules and from
practice.

Equation 33,
C@t-1) *

Ds
D is the diameter of the largest circle which can be drawn passing through not
less than three points of support @iz, the centre lines of rivets or the
commencement of the curvature of flanging, whichever is applicable.
C=100 for plates not exposed to flame ;
C=28 for plates exposed to flame.
Where such plates are stiffened by .suitable tee or angle bars securely riveted
F , to the plates within the circle D, the appropriate
Rules an a4 Bg:;?fé{; Revised oo effieient may be increased thirty per cent, Such
] praghice. stiffening bars should be placed so0 as to transmit their
load in & direct manner to the gusset stays ox shell plate.

W.P.=

New--adapted from Board Tor the part of the end plate containing the manhole
‘t’ifOE:‘,“,d:n d %E)ﬁ%g;nggg‘lH in Lancashire boilers the following formula is to be
Rules and practice. used i~

Equation 34.

Clt=1%+(t, = 1))
D3

W.P. =

where D is the diameter of the largest circle which can be dvawn enclosing the
manhole and passing through the centres of the rivets in end plates connecting the
shell and gusset angles and furnaces, or to the commencement of curvature of flanging
whichever is applicable ;

t is the thickness of the end plate in 32nds of av inch;

t, is the thickness of the base of the mouthpiece or flat ring in 32nds of an.
inch ;

(=90 when the manhole mouthpiece is either of mild or cast 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 thickness not less
than the thickness of the end plate.

C=70 when only a flat steel compensating ring is fitted.

27. Flanged manholes and mudholes tn flat plates.—When a flat plate is
flanged to stiffen it ot & manhole or sight hole, to perw.it-

o From B‘m‘h.t?f Trade the same working pressure as would be allowed upon an
Btandard conditions. unpierced plate, the depth of the flange measured from.

the outer surface is to be at least equal fo—

Equation 35.
: VI XW

whera T is the thickness of the plate in inches, and W is the minor axis of the hole in

inches.
8l



98. Flat crown plates of vertical boilers.—For the flat erown plates or verti-
cal boilers either with or without bolt stays, use equation
ofq‘i:d:a?‘a tta.egdg:c;n C]i'::iri(} 83 in determining the working pressure with C=80 when
tions” apd National Boiler the plates ave not exposed to flame and 70 when they are
Insarance Company’s Kules. sxposed to flame. In this case the circle D is the largest
that ean be drawn passing through the centres of the
rivets or bolt stays when fitted, or to the commencement of the cuyrvature of the
fia nging, whichover is applicable. Where bolt atays ave fitted with washers of the
same thickness as the plate secavely riveted thereto, the circle should pass through the
centros of the washer rivets, but where the washers are not riveted or where none are
fitted tho circle should pass through the centres of the stays.
99, Circular flat ends.—For circular flat ends supported only at edges, C is to
Adspted 1 Board of be taken as 120 when the plates are not exposed to flame
pradol % Standard o . and 106 when they are exposed to flame. In this case the
gions ” and practice. circle 1) should pass through the centre line of 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 and smokehox tube {Jlatcs of locotype
Adapted Board of boilers—Where such plates instesd o being supported
e Pt ciandard | Con 3 by stays are stiffoned in the steam space by substantial
tions”* and practice. tee ov angle bars securely riveted to the _plate and
extending neross the plate to within the margin 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 thug given
(* may be taken as = 80 and 70 for plates not exposed and exposed to flame
vespectively. The ‘margin or pitch for such stiffening should be
wensured from 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, € is to be taken as the mean of
the values appropriate for the points of support.
31. Flat plate margins.—The amount of support in relief of stays which
may be credited to the sides of shells, furnaces, uptakes,
Adapted from Board of §roVile and foundation rings, ete., to which flat plates

;Ii';:‘éeu u'xﬁ;ii:fgo Condi- . witached should not exceed that found by the fol-
lowing formula—

Eguation 36.

Clt—1)"*

x AV

C Y W

W. P. ie the intended working pressure in Ibs. per square inch.
C=90 where the plates are not exposed to flame,

C=80 where the plates are exposed to flame.

Where the plates are flanged the margin should be messared from the side ol the
“flange noxt the inner radius of corner. Iu other cases the margin is to be measured
- ¥rom the centres of riveted seams.

NTAYS.

32. Iron or steel sorow stays to combustion  chambers and Jfirebozes,—For
serew stays with threads not coarser than 9 threads per
inch, made of steel or of special wrought irort tested to
the requirements of section i, the following formula

From Board of Trade
: ¢ 8tandard Counditions,”

* is to be used :—
Equation 37.

(D ~267)? x 8260

W.P.= A

82



D is the diameter of the stay over the thread in inches.
A is the area in square inches supported by one stay.

But in no case must the stress exceed 9,000 tbs, per square inch of section.
33. Copper stays to fireboxes.—~For copper screw stays a stress of 5,600 lba.

From $he National Bojler PeT #1UT€ inch of net section may be allowed.

Insurance Company’s Rules
and from practice.

34. Steel longitudinal stays—For steel longitudinal slays with threads
From Board of Trade not coarser than 6 threads per inch, the working pres-

~ Btandard Conditions.” sure is to be ealeulated from the following formula :-—
Equation 38.
_ (D--"34)2x9500 _ §
W.Pv—'—— "’X_-_ X';;)I—g.

D is the the diameter of the stay over the thread in inches.
A is the area in square inches supported by one stay.
8 is the minimum tensile breaking strength of the steel in tons per square
inch.
But in no case must the stress esceed 11,000 1bs. per square inch of section when
steel of w minimum tensile breaking strongth of 28 tons per square inch is used.

In cases where longitudinal stays are made with enlarged ends and the body of
the stay is smaller in diameter than ab the bottom of the thread, and in cages where
coarser threads than G per inch ave used, the working pressurve ig to be caleulated
from the following formula :— .

Equation 89,

;p o D —125)3¢ 0500 0 08
W.P = R — X ga
D, is the diameter of the stay at the bottom of the thread or at the smallest
part of the body.

35. Stress on stay tubes.—On stay tubes whether of wrought iron or of lap-
Board of Trad welded: steel,“a “working stress of 7,500 Ibs. per square
4,&':;:1“(1 %agr(xdit?ons trade  inch of the net sectional avea at the bottom of the
* ' thread is permitted,
36. Standard threads of screw and other stays—~—All longitudinal stays and
) screw stays should have threads in accordance with the
. g&;’:ﬁatﬁo&g ditﬁfﬂg—?,mde British standard specification, true to piteh, viz. -

All serew stays 13 inch in diameter and upwards should have 9 threads per
inch, and all stays 2 inches in diameter and above passing through
plates and sceured by nuts on cach side of the plate should have not
raore than 6 threads per inch.

It is desirable that the threads of all serew stays should be turned off between
the parts fitting into the plates.

It is desirable also that the cuter ends of sorew stays should have o hole 3/16
inch diameter drilled axially to a distance } inch beyond the inner face of the out-
side plates. .

37. Stays not to be welded. Anncaling of fireworked stay bars—No stsel

- Board of Trad stays arc to be welded. If plus threads ave desired, the

. Str::vrx!:lard Conditions. o cods of tho stay bars may be upset or the bavs may be

’ drawn down in the contral portions from bavs originally

of the sizc of the ends. In either of those two cases the bars wmust be subsoquently
annealed throughout.

83
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In boilers over 12 feet in length between end plates the through longitudinal
stays must be supported at or near the middle of their length,

38. Longitudinal steys between fube plates,—Where jointed longitudinal
. stays are fitted betweon the front and back tube plates
‘Sl“tgzxgarf%aéﬁit?gus Trade G olgewhene, it is desirable that they should be fitted
‘ : with pins having an effective sectional area 26 per cent.
in excess of that of the stay. The pins may be slack in the holes, tho total slackness
being not wore than 1/16 inch. The pins must be as close as possible to the shoulder
of the eye forging. Tle shoulder of the forging should be atleast 4 inch wide
all round, ¢.e,, the diameter at the shoulder must be not less than the diameter
of the hole pZus 1 inch.

. 39. Stay tubes—Stay tubes are to be serewed at both ends with continuous
threads, and the holes in the tube plates are to be tapped

_From Board of Trade with continuous threads, The stay tubes are to be

“ Btandard Conditions.” expanded by roller expanders and not made tight by
caulking only.

40. Minimum thickness of stay tubes.—The wminimum thickness of stay
From Doard of Trade tubes measured under the threads shall be % inch for
< Standard Conditions. marginal stay tubes and 5 inch for other stay tubes,

For gmall boilers the minimum thickness of stay tubes, whether marginal ox
¥rom Bombuy Revised -otherwige, EHATERe I inches.
Rules and practice,

41. Thickened ends.—1f stoy tubes ave required to havo their thickness increased

at the serewed ‘endd so that the thickness at the

o Jrom Board of Trade hottom of thread id practically the same as in the body
Standard Conditions.” of the tube, the thickening is fo be attained by upsetting

be annealed after the'upsett :‘l:d not by any welding process, and the tubes are to
g.

42. Stays in compression.—The same ~ stress shall be allowed in compragsion
F B . a8 in tension and shall be caleulated on the net section
Rl and 3;’;3%5_ Revised  f the stay except where otherwise laid down.

43. Nuts fo screw stoys-—Nuts to screw stays in combustion chambers and
fire boxes shall not be leas and need not be more than

From Board of Trade } inch thick for stays up to 13 inches diameter over
Standard Conditiona,” threads, % inch thick for 15 and 1% inch stays, 1 inch

) Lo thick for 1} and 2-inch stays, and 1% inch thick for
stays over 2-inch in diameter. '

The nuts for longitudinal stays shall be according to the British Standards

appropriate to the dizmeters of the stays, the outside 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 ateel or of iron whick must be without
weld when exposed to flame,

4. Areasin upper spaces of Slat end plates of locomotive type and vertical

boilers  supported by stays.—When the areas sup-
Bevised ported by stays are semi-circular as in the upper parts

of end plates and emoke box tube plates of locotype
. boilers, or annular as in the crown plates of vertical
type boiiers A, the area to be supported by stays, should, in the first case, be
the ares of the plate contained within the margins oredited to casing or barrel sides,
sctew etays, fire door ring or tube stays as the case may be, and in the second case
as the area of the annulus between the margins credited to uptake end shell. When
bolt staging is necessary the stays must be properly distributed. The aggregate stay
section may then be used in the formula,

84,
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5. Diagonal bar or rod stays—The sectional avea of a diagonal rod or

' bar stay should bear the same proportion to that of a

From Bombay Revised direct stay as the length of the diagonal stay bears to

Rules and practice. the length of the pevpendieular line from the end of the

diagonal stay to the swrface supported. The ends of

diagonal stays should not be bent but shounld be attached to the plate with bevelled

washers and nuts or with riveted tee blocks or angles and shackle pins (see
Clause 38 for eyes and pins).

The scction of least strength whether of stay, rivets, shackle or pin should be
nsed in determining the working pressure.

46. Gusset stays of Lancashire and Cornish boilers.—Gusset stays should

be attached to end and shell plates by double angles,

From Bombay Revised not less in thickness than the gusset plates with properly

Rules and practice with gpaced and formed rivets.
inoreages in the stresses

allowed for plates and
rivets.

The working pressure for the stay when of ordinary form is to be caleulated by
the following formula :(——

Bquation 40.

- p. 8500xC
W.P.= Iy
C the co-cfficient, is the pumber representing the least of the following :—

(1) N, xA,

(2) NyxA,x176

(3) Nyx A, x176.

(4) N.xA,

(6) (G—N2*xD3)x (t-2) x ‘037,

(6) (G,—D,)x (t—2)x 087
Ny N, Ny, N, D, D, D, D, and A,y A, Ay, A, ave respectively the numbers,
dismeters and sectional areas of the rivets in the joints of each gusset stay, the

order of the joinks being (1), augle to end plate, (2), end plate angles to gusset, (3)
shell angles to gusset, and (4), angles to shell.

G in the de{)th in inches of gussct plate measured through the line of rivets
attaching it to the end plate angles.

G, is the depth in inches of gusset plate measured normal to the slant edge
of plate through the rivet nearest to the end plate in the joint attaching
gusset plate to shell angles.

A is the area in inches of flat plate suppported by the gusset stay which,
in the case of Lancashive and Cornish boilers, should be determined
as follows ;-

The margins allowed under flat plate rules for shell and furnace should be marked
on end plates and the lengths of the contre lines of gussets between them measured,
also the distance between each pair of gusset lines from the middle of the smaller in
a divection normal to the greater.

If L and L, be the lengths of two adjacent gusset lines and if the distance between
them be W, the area contained by the gusset lines and the shell and furnace margin
lines may be apportioned between the stays thus :— '

Fquation 41,
w3 LS;‘“L_!_). = Portion of arex in squave inches apportioned to L line gusset.
Equation 42,

1+1) — Portion of area in square inches apportioned to L, line gusset.

86
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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 amount added to that already
found to form the total.

For the triangular portions in the wing spaces the ares 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 shells.—~The working pressure
- From the National Boiler fof bolts and studs of steel or wrought iron for circular
Insurance Company’s Rules ends, covers and small shells should be calculated by

and Bombay REevised Hules the following formula :—
and practice.

Equation 43.

W.P, = Ax8
A, (A,)

A is the aggregate area of the net bolt soction in square inches,
8 ia the stress allowed per square inch of bolt section as follows :—

3 inch dinmeter, over threads, . . . . R . 3,000 ba.
[ s . . . .. . . . 4000 ,,
1, v - .« o« « .« . . 5000 ,
., » » C . . . 5500.,,
13 - o B TN X1t | BN
1% . s »» i e 1= T VN . 8,500 ,,
% .. v ” T L T e R 511111 T

A, is the aren in square inches of the surface supported by the bolts which, when
the bolts are at the outer edge only, shiould be faken as the area of a circle having
a diameter midway botween that of the bolt civele 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 {inch over threads is permitted to be used in
boilers.

48. Round or flat bar link stays or slings.—For round or flat ba? link

¥ Rombay Revised stays or slings of steel, stresses of 9,000 and 8,000 Ibs.

Rules and p?;%ti?é “VIBCE per square inch of net section may be allowed in tension
' and shear vespectively.

Fire Box axp CousUstioy CHamuir Tor SuPPORTS.

49. Glirders supporting the lops of fire hoxes and cumbustion chambers.—
For girders supporting the tops of fire boxes and cumbustion chambers the following
formulze are to be used -
(@) Solid or split girders of rectangular section sup-

The first formula is . —
adapted from the Board ported at ends only :

of Trade “ Standard

Conditic}ns " with an in- Equation 44.
crease of nearly 20 per o 8
cent. in pressure allowed. W.P. = \,-%C XtxD2x8
The * Standard Condi- (L~P)xD, xL

tions ”’ formnla is prae-

icall, . .
f,§f§ tﬁ'e%gaiﬁmgf “%rﬁf;f; () Girders of T or other section supported at endas

and Lloyds Register have only —

had in force for many

years. An advance is Egquation 45.
desirable aud from expe- )

rience one of 20 per cent. W.P. = C,x8 I

can safely be made in the
oase of land boilers,

L-P)xD,xL Y
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The second formula is

from the Bombay Rules { is the thickness of the girder at centre when a
and is intended for gir- forging or casting, or the sum of the thicknesses
ders of any seotion, The of the plates where the girder is made of two
presauce allowed by it ia plates, measured in 32nds of an inch.

fﬁgc;i:slty the same as by

D is the depth of the girder at middle in inches,

T is the length of the girder in inches, measured between the tube plate and fire
hole or back plate, or between tube plates in chambers common to two
opposite furnaces,

I’ is the pitch of the stays supported by the girder, in inches,
D, is the distance apart of the girders, centre to centre, in inches,

§ is the minimum tensile breaking strength of the plates forming the girder in
tons per square inch.

In the case of forged girders B is to be taken as 24 for iron and 28 for steel. For
cast steel girders § is to be taken as 26 when no tests ave produced,

T is the 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,
C= N 21, wl bor of i h girder is odd d'N+1
= {1 %L when the number of stays in each girder is odd, an N+2
X 21, when the number of stays in cach girder is even, N being the
number of stays to each girder.

N+1
C, = 4030 when the number of stays in each girder is odd, andeAO?»O-

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 fira-boxes, ete., they should be directly
From Bombay Revised Hited and bedded tothe edges and corners of the supporting
Rules and Practice. plates.

Where girders ave supported in any otlier way than by the end or side plates of the
five-box or combustion chamber, the calenlations for determining the working pressure:
should be made in accordance with the changed ¢onditions of support.

In such cases the length of the strip of fire-box or combustion chamber top plate
to be supported by the givder should, subject to the limit imposed on the distance of
the nearest 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 stress of 14,000 lbs. per square ine
of girder section may be allowed for steel.

Slings, links, pins, rivets and connections to shell of slung girders should be suffi-
ciently strong to carry the whole load that would otherwise be carried by the givder,
and each girder must be equally slung or supported.

In the casa 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 centres of the angle faces.
When this distance does not exceed that of I 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.

80. Spacing of Eads Stays. Allowance for curves, etc.—For the tops of fire-

boxes and cumbustion chambers, the distance between the

" gtro i) %‘OSrdd.tpfns'.’[',rade vows of stays nearest to the tube plate or fire hole plate or

andard Londions. back plate as the case may be, and the commencement of

eurvature of these plates at their flanges shall not be greater than A in the flat plate
rule.
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Where the tops are joined to the sides by curved portions, if the outer radius of
!tl_xe 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 plate should not ex-
csed the allowable distance 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 girder should not bo more than half the
allowable distance between the girders. The working pressure for the supporting
bolts and for the plate between tham should be determined in the ordinary way.

From Board of Trade

“Btandard Conditions’ wi .
oo.eﬁioi?;g; d;’r‘;v‘eﬁ"f‘;im‘{;';]; 5l. Cambered Fire Box Tops.—For Marshall Sons

and caloulations of German and Company’s Patent Cambered Fire Box Tops the
Professors controlling the working pressure should be determined by the following
German Boiler Regulations formulg :(—

and from Bombay practice.

Fguation 46.

B0 (b -1
WP=——
D3
t is the thicknes of the cambered plate in 32uds of an inch,

D is the diameter of the largest cirele that can be drawn passing through the
centre lines of ribs and rivets or commencement of curvature at sides.

52. Corrugated Fire Box Tops.—For Garrets Patent Corrugated Fire Box Roof
plates the working pressure should be determined by the following formule; the least
pressure obtained by cither formula to be taken :—

Fyuation 47.

C{t—1)s
These formulse are from W.P. = 555 e
Board of Trade * Sta.ndufzﬁd (Li+24)x B
Conditions ”  with oco-effi- I ;
cients dctermined  from Fguatzon 48.
tice.
practicd W o= %[ 10 (=1L,

t is the thickness of the corrugated plate in 32nds of an inoh,
I, is the length of the roof plate between centre lines of rivets in inches,

R s tho external radius of the side corrugations at the middle of the length in
inches.

C =: 863 where the roof and side plates are in one picco and 395 where they are
riveted.

(', = 12'5 where the roof and side plates are in oue picce and 11-26 where they
are riveted.

Tups PrLATES.

53. Parts to be stayed.—All flat tube plates, except those of loco-type boilers

From goneral practice and  2nd of vertieal boilers not exceeding 3 feet in diameter

experience, ‘ with vertical emoke tubes, must be stayed within the
nests of tubes.

The parts of tube plates which lie outside the nests of tubes must be stayed or
supported wherever the size of the area of plate subject to steam pressure necessitates
staying or support. -
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‘4. Minimum thickness and Cross-Section.—To provide a secure attachment for
From German Boiler P3in tubesju the tube plates the thickness of steel tube
Regulations. plates must not be less than- -

Equation 49.
125 D+2 = minimum thickness in inches.
and the cross section of the plate between any two holes must not be less than—

Equation 50.
'17 D4026 = minimum cross seotion in square inches.
.For copper tube plates the minimum thickness and eross section are respectively.

Eyquation 51.
2 D-+'4 = minimuw thickness in inches.

Equation 52.
627 D — -263= minimumn cross seetion in square inches.
D ig the diameter in inches of the tube at the part of attachment to tube plate.

55. Holding power of Plain Tubes.— Where tube plates are not specially stayed
Adapted from German 10 nests of fubes, the working pressure, based on the
Boiler Regulations and from  holding power of the tubes, must not exceed that found

Bombay Revised Rules and by the following formula :=-
practice, L

Faquation 53,
wW.p=CtXxD

A
D is the diameter of tube at the part of attachment to tube plate, in inches.

A s 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 the tubes le.s the avea of the tube itself.

C is a co-efficient which == 470 for tubes expanded into parallel holes and 530
for tubes expanded into taper holes.

The tubes at the fire-box end must in every case be beaded over.

In the ungtayed tube plates of loso-type bailers the support afforded by the plain
tubes must not be taken to extend bevond the lines enclosing the outer edges of the
tubes. Parts of flat plate ontside this line must either lie in the plate margin or be
separately supported. _

No account need be taken of the stiffness of tube plutein the nests of tubes, when
the above conditions are fuliilled.

56. Tube Plates of Verticul DBoilers forming parts of Outer Shell.—When

Prom Rosrd of Trade vertical boilers have a nest or nests of hovizontal tubes
“ Standard Conditions” #0 that theve is direct tension on the {ube plates due to
Pormula modified to reduce the vertical load on the boiler ends, or to their acting as
numerical factors, horizontal ties across the shell, the thickness of the tube
plates and the spacing of the tubes must be smch that the section of metal taking
the load is sufficient to  keep the stress within that allowed on the shell plates.

Further, each alternate tube in the outer vertical rows df tubes rust be a stay tube.
The tube plates between the stay tubes must be in accordance with the rules for tube
plates as in clause 54 and in addition.

Lquation 54.
1724 (t-2) x (P--D) x 8
W. P = el AT T AL
R xP
t is the thickness of the tube plate in 32nds of an inch,
P is the vertical pitch of the tubes in inches,
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D is the diameter of the tube holes in inches,
8 is the minimum tensile breaking strength of the tube plates in tons per
square inch,
R is the radial distance of the centre of tho outer row of tube holes from the
axis of the shell in inches,

87, Compression on Tube Plates—The working pressure to be allo_wed for fire
Adnpted from Board of DOX ot combustion chamber tube plates, which are sub-
Trade ©Standard Condi- ject to compression due to the pressure on the roof plate
tions ” and Bombay Revised 15 to be determined by the following formula.
Rules and practice.
: Equation 55,
W.p. =YX (P—D)xt

Lxp

t is the thickness of the tube plate in 32nds of an inch,

P is the pitch of the tubes in inches, measuved horizontally whers the tubes are
chain pitehed, and diagonully 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 the internal length of the fire-box or combustion chamber in inches
mensured at top between tube plate and firehole plate or back plate, or

between tube plates in double ended boilers with combustion chambera
common to two opposite furnaces,

C = 875 for steel and 844 for copper.
The above forreula is not applicable in the case of fireboxes where the girders do

not rest on the tube plate, or where the raof plate is stayed divect to the outer shell or
to girders supported by the shell.

FuBNacEs.

58. Plain Furnaces of Horizontul Boilers.-—The working pressure to be allowed
¥rom Board of Trade O©n plain furnaces or furnaces strengthened by Adamson
“Standard  Conditionsy” or other joints, and on the semi-cylindrieal tops of
wording altcred to include fire-boxes and bottowms of combustion chambers where the
parts of land boilers. sides ave securely stayed, is to be determined by the
following formulie, whichever is less.

Eyuation 56.
W.p= U x{t=D?

D TL424°
Eguation 57.
.
W.P.= -3 X [10t—1)—T ]

D is the external diameter of the farance or chawber top or bottom in inches,
t is the thickness of the furnace plate in 32nds of an inch,

L is the length of the furnace or other part in inches measured between points
of gubstantial support, i.e., centres of rows of 1'iw{ets in_ end seams or
commencement of curvature of flange, whichever is applicable,

C = 1450 where the longitudinal seams are welded and 1300 where they are
riveted,

C,= 50 where the longitudinal seams are welded and 46 where they are
riveted.

59. Corrugated Furnaces of Horizontal Boilers.—The working pressure to be
o JFrom Board of Trade allowed on corrugated furnaces is to be determined by
Standard Conditions. the following formula.
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Fguation 58.

w.p =t

D is the external diameter in inches measured at the bottom of the corruga-
tions,

t is the thickness of the furnace plate in 32nds of an inch measured at the
bottom of the corrugation or eamber,

(!.==480 for the Fox, Morrison, Deighton, IParves and other siwilar furnaces,
and 510 for the Leeds Forge Bulb Suspension Murnace.

60. Plain Furnaces of Vertical Boilers.—The same formule as for the plain

. furnaces of horizontal boilers are to be used, but where the

e Sp‘tg(:igal%.ogii diggns Trade  fyinacos ave tapered the diameter to be taken for calcula-

) tion purposes shall be the mean of that at the top and of

that at the bottom where it meets the substantial support from flange or ring. The

length for the saie purpose shall be the distance from the centre of the row of rivets

connecting the crown and the body of the furnace to the substantial support at the

bottom of the furnace, or to a row of screwed stays connecting the furnaco to the shell,

provided the piteh of stays at the furnace docs not exceed 14 times the thickness of the

furnace plate when the stays are viveted at their ends, or 16 times when the stays are

fitted with nuts.  Such screwed stays wust be in diameter over the threads not less
than 24 times the thickness of the furnace plate.

61, Lemispherical Furnaces of i tical Boilers.— When furnaces are hemisphe-
vical in form and subjeet to pressure on the convex side-

Trade . .
From Board of Trade i without support frowm stays of any kind,

“ Standard Conditions.”

Fipwalion 5.

t s the thickness of the top platein 32nds of an inch.
R 1s the outer radius of cutvatnre of the furnace in inches,

For the ogee ring which connects the bottom of the furnace to the shell and auns-
tains the whole load on the furnace vertically : —

Eyuation 60.

n M0 —1)
W. 1.__)_5)__])1)

t is the thickness of the ogee ring in 32uds of an inch,
D is the inside diameter of the boiler shell in inches,

D, is the outside diameter of the lower patt of the furnace where it joing the
ogee ring.

No furnace whether plain or corrugated should exceed 26/32nds inch in thickneas,
From the Board of Trad and all circular sectioned furnaces when new should be as
“ Stﬁn&arcf Cooxfci'itigna.”m ® near the truly civeulav form as the type of joint wilt

From practice. permit.

For new furnaces with welded or butted joints a difference]of not more than 1/8th
ineh in the cross gaugings of any one section shall be allowed. Rivet holea are to be:
drilled as in the case of shells.
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Where eross tubes are fitted they shall be riveted and not welded to the furnace
F Bombay Revi tube. The longitudinal scams of eross tubes may be weld-
rom  Bombey Revised o the weld is not to be exposed to the direct impact of
Rules and practice. . :
. flame. No allowance is to be made for cross tubes in
calenlating the strength of the furnaces in which they are fitted.
62. Uptakes of Vertical Boilers.—The working pressure for uptake tubes of
From Boml Revi vertical boilers is to bo determined by the formulwe for
o rom Bombay — Revised p1ain furnaces, but only half the least pressure so found
Rules and practice. i :
18 to be allowed for uptake tubes.

When crown plates of vertical boilers are not fitted with smoke tubes, the uptake
tullms in their capacity as stays should be strong enough to satisfy the following
rule :—

Fynation 61.

AXS
W.P.= -

A,

A i the area of net section of tube or of rivets or bolts connecting uptake to
furnace ox shell crown plates in square inches, whichever is least
A, s the avea in square inches of the annular surface around the uptake tube
which, when no bolt or other stays are fitted, 1wy lbe taken as
extending to midway between inside of shell and waterside of uptake,
but in no case beyond what would be'ullowed under flat plate rules for
margins and measured accordingly.
Where bolt stays ave fitted, the surface to- he supported by the uptake may be
taken as that within the inner circle of the annulns supported by the stays.

5 is the stress allowed per squave inch of net gection of material which, for the
tube itself, may bo 4,000 1bs. and for vivets 7,000 Ibs. in either shear or
tension.

These requirements apply equally either to fHat or dished orown plates.

Mawnporws, Doons axp ®raxp BLOCKs.

83. Moeans for Eramination and Cleaning.— Al boilers should have, where
From Board of Trad possible, weans for ingress whereby examination and
o S:z?x’f(liargdéondﬁ;ion FAdes  leaning of the inner surfaces of plates and tubes exposed
B e i .
to flaine may be thoroughly effected.  When boilers are
too small to pevmit of this, they must be constructed so as to be easily taken apart or
there must be manholes and sightholes sutficiently lavge and numerous to permit of
the inside being satisfactorily cleaned.

84. Manholes und sighthnles in Vertical Roilers. ~ Where large cross tubes ave
From Board of Trad fitted there must be a sighthole in the shell oppusite at
“ Standard Conditions S840 laast one end of each tube sufficiently large to examing
) and elean it.  The doors of these sight-holes must be in
From practice. positions aceessible for that purpose. In addition to the
cross tube sichi-holes there must be at least three mud-

holes round the base of the boiler. )
66, Mankoles, Mudholes and Sightholes in Tocomotive Type ]r’oilc:{'.;).-w'\v her-
. ) evey the size of the boiler permits therve shonld be a pan-
tia]'!:om experience and prac- y,10 iy the barrel. Barrels of 3 feet and upwards in
diameter must have a manhole not less than 156 inches by
11 inches in the clear. Barrrels between 2 feet and 3 feet in internal diameter must
have a manhole not less than 14 inches by 10 inches in the clear. Darrels below 2
feet in iuternal diameter must Lave cither a manhole ora sight-hole as large as
gl'actlchble. The opening must not be less than 9 inches by 6 inches. There mustalso
be s sight-hele or land-hole at the bottom of each corner of the fire-box casing.
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Wherever practicable the holos should be in the rounded corner and should be oval
in shape with the major axis vertical. The holes shouTd not be less than & inches by
34 inches in the clear whevever the size of the hoiler permits.

86, Standard sizes of Man-holes.—Man-holes must be made true ellipses, standard

gifg;‘lﬂfﬁi)fsgéuhiﬁin%ﬁf sizes being 16“x 12", 18"x11%, and 14"x10” in the
- truction Committec’s Report. clear.
Oval manholes in cylindrical shells must have theiv shorter axes arranged longi-

From Board of Trade
‘* Btandard Conditions."

67. Standard Sizes of Mudholes wnd Sightholes.—Mudholes and sightholesfmust

tudinally.

From British Murine En- e ol e standdard sires are 07 % 87 57 8
gineering Design and Cona- be true ellipses.  Standard sizes ave 97X 8", 77 x5 Liland

truction Committee’s Report.
¥ 3"

68. Compensation Rings to Manholes. —~Whore manholes ave fitted in eylindrical

. . shells, they must have compensation rings of sufficient

Eg‘;’;‘erin?““i’;}:ﬁignM“fl‘:“l‘ breadth and thickness properly viveted to the shell plates,

Constrnotion Commmitrews  Lhe whole net sectional arvea of the strengthening rings and

Report. the number and arvea of the rivets securing them to the

shell plate must in each cuse be sufficient to compensate

for not less than the smme fraction as thal of the longitudinal joint of the portion

cut out of the shell plate. The spacing of the rivets must be such as not to weaken

the shell plate to a greater extent than the longitudinal seam.

From Bombay Revised The parcentage of compensating section showld be-
Rules dnd Practice, determined by the following formube @ -

Llyuation 6.
200 (W -~ Ty a ; )
g?(:jl)\%%(:‘!‘l = percentage strength of compensating section.
{42 s

Eguation 65.

80 XA X N

lai . ST 2= percentage strength of rivet section,
Second formula ix new (LF2D) x T ) S 8

W is the Width of compensation ving in inches measured on the longitudinal
axis,

L is the Length of opening in shell in inches measured on the longitudinal
axis,

D is the Diameter of rivet holes in inches,

T is the Thickness of eompensation ring in inches,

Ts is the Thickness of shell plate in inches,

A is the Area of one rivet hole in inches,

N is the number of vivets on one side of the longitudinal line.

Parts of raised manhole monthpicces within four inches of the shell may, in
addition to the ring, be includéd in the compensating section.

69. Compensation for cutting Large Holes in Shells—~Where holes ave cut in

¥ Board of Trad cylindrical shells for mountings, the dinmeters of the

v Stardard Gonditions ¢ holes being greater than 2§ times the thickness of the
- ) shell plate plus 2§ inches, compensation must be fitted as
in the case of manholes, Where ordinary sized steel
stand blocks or pad pieces are fitted and are securely
rviveted to the shell no additional compensation for the
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hole cut in the shell is nceded. 1f, however, the nei section of the stund block or
pad within four inches of the shell ic less than the section of the shell plate cut away,
a compensation ring must be fitted. Where a large opening is cut in a cylindrical
shell to receive another part of the structure, the sides where cut away must be effi-
ciently cross stayed or atrengthened in some other effective manner.

70. Manholes and Mudholes in Flat Plates---Where o flat plate is flanged to
From Bonrd of Trade stiffen it at a manhole or sighthole, to permit the same
< Btandard Conditions.” working pressure as  would be allowed upon an un-
pierced plate, the depth of the flange weasured from

the outer surface is to be atf least equal to—-

Fguation 64,
VTXW.

where T is the thickness of the plate in inches, and
W is the minor axis of the hole in inches.

71. Stand Blocks and Pads.- Stand blocks and pad pieces for carrying moun-
tings should be of wrought iron or mild steel, either
pressed or welded, and of substantial proportions. They
) should be carefully bedded on the shell and the riveting
should be pitched to eusure a tight joint. The jointing faces to which the moun-
tings ave to be bolted should be machined aud bo level when the boiler is in its
working position.
72. Doors, Mouthpieces and Cross Bars~-All internally fitted doors of man-
From Board of Trade }1‘0}65, mudholes and sightholes, must be of wrought
« Standard Conditions.”’ ivon ot steel built up or pressed o shape and annealed,
or made from' one thickness of plate with a machined
recess for the jointing material. Theiv spigot part or the recess must not have
a greater clearance than th inch all round Z.c., the axes must not be less than
#th inch smaller than the holes in which they ave fitted. '

The studs of all doors should be sevewed through the plate and be fitted with
nuts on the inside, or bolts may be used screwed through the plate with the heads
inside.

Manhole mouthpieces for eylindrical shells inust be made of steel or wrought
iron cither pressed out of the solid or welded. Circular
manhole mouthpicees of Luncashive type boilers shounld
not be 10518 than 3 inch i thickness, and when welded
the position of the weld should be at right angles to the longitudinal line. Cross
Bars must be of substantial proportions aud may be either solid, forgings of steol or
iron or be of cast steel.

From Bombay Reviged
Rules and practice.

From Bombay Revised
Raules and practice.

BorreEr MoUNTINGS AND FiTTINGS.

T o R 75 i B Moty g
Two safety valves;
Two independent means of indicating the water lébel;
A steam presgure gauge;
A steam stop valve;
A feed check valve;
A blow down cock or valve ;
An attachment for Inspector’s test gauge;

A manhole, where the size and construction permit; and sueh wudholes or
sightholes as are necessary for effectively cleaning the boiler.
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It is recommended that in Lancashire and Cornish boilers one of the safety
valves should be of high-stean and low-water type and that all land boilers of ordinary
type should have a fusible plug in each furnace.

74. Safety Valves—Safety Valves shall be not less than 1 inch in diameter
From Board of Trade ¢xcept in the case of vory small boilers for which
‘ Standard Conditions.” valves of § inch diameter are permitted.

The minimum aggregate avoa of safety valves of ordinary type in each boiler
whether coal fired or oil tired and whether working under natural, forced or induced
draught shall be found by the following formula ;-

Eyuation 65.
K
(W.P. 4+ 15)
A is the ageregate avea of safety valves in square inches.
H. 8. is the total heating surface of the boiler in squave feet,
(See Part IT Section I, elause 4.)
W. P. is the working pressure in Ibs. per square inch,
K=125 for eoal tired Loilers and 1 for oil fired boilers.
All the safety valves of a boiler may be fitted in one ehest which must be sepa-
rate from any other valve chest, and which must be connected direct to the boiler or
stand block or pad by a strong and stiff neck, the passage through which should have

a oross sectional area at least equal toone half the aggregate aren of the safety valves
in the chest. ;

A=H.8 x

The safety valves of small Jocomotive type boilers with overhead engines may,
on account of cramped space, be attached to the engine
eylinder casing provided there is a clear short passage
ivay of ample sectional arven and structural strength between the valves and the
oiler.

From practice.

. . The openings in the boiler shell for safety valves must
Rubl(!:gm Bombay  Revised 1, )ort glaqr and uucovered on the inside and must not
o be connected to an internal pipe of any description.

Each safety valve must have a lift at least equal to one-fourth of its effective
From Bombay Revised @diameter nndthere must be a free outlet for the waste
Rules. steam.

Where a waste steam pipe is {itted the pipe and the passages leading to it should

have a cross sectional area not less in square inches than

“ Fm‘% g‘g‘dd.t‘?f '1,',"“‘10 ‘01 times the total heating surface of the boiler in square

Standard Conditions. feet, but in no case should it be loss than 11 times the
combined aveas of the safety valves as given by the above rule.

Each large enclosed safety valve chest shall have a means of draining it, and the
From Board of Trade Urain pipe shall be led clear of the boiler.
* 8tandard Conditions.”

Means must be provided in cvery case to prevent the valves being lifted out of
Trom Bombay Rovised their seats when working. The valve seats should be
Rules and practice. secured by studs and nuts.

In the case of lever valves, if the holes in the lever are not bushed with brass,
the pins must be of brass; ivon and ivon working together must not be passed.

The weight of a lever and weight safety valve should be in onec piece and be
secured at the end of the lever against a change of position. Tn the case of spring
loaded safety valves, washers or ferrules must be fitted under the adjusting sorews
80 that the valves eannot be overloaded when under steam.

Safety valves must be aceessible and so arranged that thoy ean be eased off their
goats at any time. In the case of dead weight and spring loaded safety valves a
substantial test lever for the purpose must be provided.
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The size of the steel of which the springs of direct loaded safety valves are made
should be found by the following fotmula.

Egquation 66.
3 e . e
‘\/ _LxD ==Thickness of wire in inches.
C

L is the load on the spring in pounds,
D is the diameter of the spring from centre to centre of wire in inches,
(=8,000 for round steel and 11,000 for square steel.

76. Water Gauges—Wvery boiler must have two means of indicating the water
Adspted from Board of level in it, and have marked on it when applicable in a
Trade ‘‘Standard Condi- contignous position easily seen, the level of the highest
tions,” Bombay TRevised par{ 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 gaugos, For small boilers
whete there is diffieulty in fitting two glass water gauges, two test cocks may be
fitted in place of the second glass water gange.

The lowest visible part of the glass water gnuge and lower test cock must be fixed
at a safe working lovel. For locomotive type and vertical boilers this should not be
less than 2 inches above the highest part of the five box roof plate,

' Glass water gauges must be placed so as to be easily seen and reached by the
boiler attendant. The fittings of glass water gauges and test cocks must be of
substantial make with large passage ways through them, and so constructed that an
instrument can be passed through the opening whilst the boiler is under steam, The
gange 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 thvough the plug. A drain cock and pipe
must be fitted to each glass water gauge. A glass guard to prevent injury to the
attendant and a peinter to show the ordinary working water level must also be fitted
to each glass water gauge.
76. Steam Pressure Gauge—Wach boiler shall have a separate steam pressure
From Board of Trade 8auge placed where it can be easily seen, It must be
“Qtandard  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 ved line should mark the working pressure and a
syphon pipe must be fitted between the pressure gauge and the hoiler.

77. Steam Stop Valve.—A steam stop valve must always be fitted between the

boiler and the steam pipe and, except in the case in

From Bombay Rovised which a super-heater forms an integral part of the boiler

Rales. 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 valve must always bo fitted between the boiler and such receiver or vessel.

Steam stop valves must be attached direct to the boiler shell or to suitable pads
or stand blocks riveted to the shell and the neck of the valve chest should be reason-
ably short and of strong construction. Kxception to this rule will be made in the
case of o 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 lovel
than would be obtzined under tho rule, in which case a vertical stand pipe not exceed-
ing b diameters in height will be permitted between the stop valve and the boiler.

Such stand pipes must be of strong construction, of wronght iron, mild steel,
or cast steel. The flanges of wrought iron or mild steel pipes should be riveted to the
pipes, and there should be no branch on the stand pipe for any other conneetion.

Exception to the rule will also be made in the case of a large boiler in which it is
desired to fit a tee piece for the purpose of providing a branch connection between the
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. stop valve and the boiler. Such a tec piece must bs of strong construction, of
wrought iron, mild steel, or cast steel and nol exceed 2} diameters in height. A stop
valve must be fitted divect to each tee piece branch.

78. Feed Check Valve.—The feed check valve must be attached direct to the
boiler and be of combined non-return and shut down type.
The valve opening in boiler or end of internal feed pipe
should be above the low water level and below the working level,

79. Blow-down Cock or Valve and Pipes—The blow down cock or valve shall
be of substantial construction and if the former, shall be
fitted with s locking guard and box spanuer which cannot
be removed until the cock is elosed.

Yor locomotive type, vertioal and marine type boilers, the coek or valve should be
attached divect to the boiler. For water tube boilers the cock or valve should be out-
side the brickworle with a substantial steel pipe between it and the mudbox.

For Cornish and Lancashire boilers the cock or valve should be attached to a
cast steel elbow pipe of substantial section, bolted to a suitable stand block riveted to
the boiler. Cast ivon elbow pipes are not permitted.

From practice,

Frqm good practice and
experience,

It is vecommended that the waste pipe attached to the cock or valve should not
be connected to a pipe common to another boiler. Tt should not be bound fast in earth
or brickwork.

80. Inspectors Pressure Guuge Attachment.—Every boiler must be fitted with a

From Bombay Reviged valve or cock carrying in a vertical position a veceiving
Rules and good practice. screw for the attachment of the Inpectors pressure gauge.

The cock or valve may form part of the pipe carrying the boiler pressure gauge.
Where separate, it should be attached to the top of the shell near the pressure gange.

The receiving socket shall be tapped 7 inch Whitworth Thread and shall be fitted
with an easily removeable cap.

For small boilers which cannot be entered by an Inspector and which ave hydran-
lically tested at each inspection s plug hole tapped § inch Whitworth thread should be
provided in a handy position for the attachment of the Inspectors’ test pump hose
nipple.

81. Manholes, Mudholes and Sightholes.—See Section 11, Clauses 63 to 72.

82, Fusible Plugs.—Dlugs where fitted should be over the hottest part of the
From Bombay Revised furnaceor fivebox. The outside and inside of the plug
Ru,lf:slgnd ggfﬁ pI{wtic%‘.“Sﬂ should be kept clean and the fusible metal should be
periodically renewed.
83. Design of Boiler Mountings.— All boiler-mounting valves over 13 inches
From Board of Trade diameter must have outside serews, their covers must be
" y Vigd oo, 39 secured by bolts or studs, and all are to be arranged to be
Standard Conditions. shut with a right hand motion of the wheels and 1oust
have means for clearly indicating whether they are open or shut.
84. Material of Valve Chests.——All stop and safety valve chests and steam pipe
fittings when subjegted to saturated steam only may be
o SFrom B(‘;”%_. t'Of Trade made of east iron, but such valve chests and steam pipe
tandard Conditiona. fittings when subjected to steam of a temperature above
4256 degrees Fahr, must be of cast steel or other approved material.

85, Cuecks and valves to be eusily seen whether vpen or shut.—The construction
From Board of Trade ©f all cocks and valves connected to the boiler must be
“ Standard Conditions.” such as to show without difficulty whether they are open
or shat, '
86. Studs and Bolis securing Mounlings.~— When boiler mountings are secured
From Board of Trade by studs, the studs must bave a full thread holding in
¢ Standard Conditions.” the plate for a length of at least one diameter. Tf the stud
holes penetrate the whole thickness of the plate, the
stud must be screwed right through the plate and be fitted with a nut insido the boiler.
Where bolts are used fur securing mountings they must be screwed right through
the plate with their heads inside the boiler.
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87. Bronze Boiler Mountings,—The chests of blow down cocks and valves, wa,tgi- :
. " . gauge valves and cocks, and similar {ittings, must be
Eiﬁ%ﬁg?ﬁgnrﬁ:ﬁg;\mgﬁ made of good and suitable bronze. All cocks used with
Conttraction Committee's boilers working at 100 lbs, pressure or above shonld be
Report, asbeatos packed and of ‘substantial design and make,.

PrpEs axp Tunes,

Steam’and Water Pipes subject to Internal Pressare,

88, Copper Tubes and Pipes.—No pipe made from the electro-deposition of
From Boardi of Trade CPPPeY 0 a mandril shall be used for steam or feed
“ Standard sonditions.” %ehv?,ry. All copper pipes must be properly anncaled
) efore putting in place. All copper steam and feed pipes
aubject to a pressure over 75 lbs. per square inch shall be solid drawn,

No 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 heated 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.

For all feed delivery pipes the test pressure shall he 2} times the working pressure
allowed on the boilers.

The working pressure of copper pipes shall be determined by the following
formula—

Lyuation 67.

6—3)
D

D is the internal diameter of the pipe in inches,
t is the thickness of the pipe, in 100ths of an inchs
€' =6 for solid drawn steam pipes.

45 for brazed steam pipes.

48 for solid drawn feed pipes, and

36 for brazed feed pipes.

W. P, =t x C.

When copper pipes arc bent they wust be made thicker to provide for thinning at the
bend. In no case should the radius of curvature at the centre line of the pipe be less
than twice the external dinmeter of the pipe.

89, Wrought Iron and Stecl Pipes.——Stenm and other

From Board of Teade pinelinay be made of wronght ivon or wrought steel.

“ Btandard Conditions.”

The process of welding the seams shall be by hammering or rolling the joint.

On completion of any work which involves heating, whether for welding the joint
welding on flanges, hot bending the pipe, or for any ather purpose, the pipe shall be
carefully annealed.

Mild steel for lap-welded steam pipes and tubes may have a tensile breaking
strength not excoeding 28 tons per sq. inch, with a minimum elongation of 25 per
cent, on the standard test picce.  Feod pipes if made of steel should be, solid-drawn
and cold finished.

Alliron or stecl steam pipes and tubes prior to being fitted in place shall be
subjected to hydraulic test to at loast 3 times the working pressure.

“Alliron or steel feed-delivery pipes shall be hydraulioally tested to at least 4 times
the working prossure of the boiler.
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The working pressure allowed on "pipes shall be determined by the following
Formulae,—

(a) Solid drawn cold finished pipes (up to 28 tons tensile breaking strength).
Ejquation 68.

W.P. = W_;}O)_ % 120.

(&) Solid drawn hot finished pipes (up to 28 tons tensile breaking strength),
Equation 65.

> = (t—12)
w. P, =002 120,

{¢) Welded pipes of iron or steel whether with or without covering strap.

Fquation 70.

= t—12)
W. P = £ 5250 x 90,

(d) Feed delivery pipes.
Equation 71,

Boiler Pressure = &Eﬂx 100.

{e) Pipes with riveted joints. (:J being the sirength of joint per cent. of the
solid plate or strip).

Eyquation 72,
w.p. = ED sy,

From the British Marine “No wrought iron or steel pipe shall be less in
‘Bngineering Design and thickness than :—
Congtruction  Committec’s
Report.

4 Ejuatz'on 78.
t =06 \/B+2.
D is the internal diameter of the pipe in inches,
t is the thickness of the pipe in 100ths of an inch.

90. Rectangular Scction Pipes.—3olid drawn or welded rectangular section steel
New formulaadapted from Pipes for headers, cross pipes and mud drams of water
flat plate and steam pipe tube boilers should com{ﬂy gonerally with the require-
rales of Board of Trade ments for ordinary steel pipes, but the hydraulic test
“ Standard Conditions. prior to  being fitted in place need only be twice the
working pressure of the boiler.

The working pressure of the pipe is to be determined by the formula :—
Equation 74,

W.P. = ﬂ’_[ 3¢t —4)+ .(ET) 12 ]

D

t is the thickness of the pipe in 82nds of an inch,
D ig the internal diameter of side of the pipe in inches.
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SyokE Tuprs.

Steel and Wrought Iron Tubes,

91. Material and Method of Manufacture—TBoth plain and stay smoke tubes:
Adapted from Board of may be made either of wrought ivon or of mild steel lap
Trade ¢ Standard Condi- welded.
tions,”
92. Working Pressure for Plain und Stay Tubes~The working pressure for
¥lain and stay tubes (as tubes not as stays) isto be determined by the following
ormula. Notube is to be less than 11 8. W. & thick,

Fquation 75.

W, p, = 10000, ‘1; - 085),

T is the thickness of tubes in inches,
D is the external diameter of the tube in inches.

Divmeters and thicknesses of Plain and Stay Tubes.—The following table may
be worked to— ‘

i Standard thickness in 1. 8, G. and fractions of an inch
} and Suitable Working Pressure.

External diameter in 17—

inches. i
11 10 0 8 7
CU6)”. (128 14y, (160) (176)"".
i .
|
A 310 430 .
'1*". o 250 315 A0 ‘
W.e . . . N 210 285 390 ‘ 500 )
... 180 245 335 430 560
2" .. ... 155 "915 00 75 445
28", . . . .: 140 190 260 315 395
2. . e . 125 175 230 - 300 550
2. . . 110 160 a5 275 325
8 v . .. 100 140 190 - 250 300
887 .« . % 130 180 | 230 280
. . . . ) 120 165 - a5 | 260

93. Brass and Copper Tuhes,—The thickness of tapered brass and coppor smoke

. . tubes for locomotive hoilers should not be less than 12

I From th%Na‘tlon“} Enilc? 8. W. @G. (‘104 inch) at the smoke-box end and 10 8. W. G,

‘ nsurance Lompany’s KUiCS. (*128 inch) at the other, for tubesof 1} inches to 1§ inches

external diameter inclusive ; and for tubes of 2 inches to 2§ inches external diameter

inclusive, the thickness at the smolke-box end should not be less than 118, W. G.
(*116 inch) and 9 §. W. G, (‘144 inch} at the other,
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FLANGES,

From the British Marine 4. Size and Thickness of Flanges.—The size and
Engineering Design and  thickness of flanges and the number and size of theiv
‘Construction Committee’s  holts shall be as prescribed by the Rules of the British
Report. Engineering Standards Association.

96, Flanges of Copper Pipes.—Flanges of copper pipes may be made of the
usual brass or bronze or of wrought ivon or of wrought or cast steel,

_ 9. Flanges of Tron amd Steel Pipes.—Flanges of iron and steel pipes may
be made of cast steel, wrought iron or wrought steel made without a wcfd. When
pipes are not more than 20/100 inch thick and not more than 9 inches in inside
diameter they may be expanded by rollets into a flange having a series of recesses
formed within it. When pipes are over 18/100 inch thick and not nibre than 12

i}nlches in internal diameter they may be screwed into the flanges with a disappearing
‘thread.

Flanges may be riveted, when practicable, to pipes of all sizes the thickness of
which exceeds 20/100 inch.

Flanges made of iron or steel may be welded by any suitable process to pipes
made of wrought iron, ingot iron or tube stecl, and if the flanges are made of iron
or tube stee] they may be welded to mild steel pipes. When flanges arve attached
1o pipes by brazing or welding they shall be also secured in such additional way, e.g.,
by riveting 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 1)7'. Cast  Metal Pipes and theiy Eguivalents as
Engineering Design  and  Cylindrical Parts of Mountings and Fittings.—The
Construction Committee’s above inentioned mountings and fittings may be made of
Report. cast steel, east iron, or bronge,

98. Cast Steel Chests, ete.--Cast Steel shall ‘be used instead of cast iron 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 breakin,
strength of which is not less than 28 nor more than 35 tons per square inch witﬁ
an elongation of 15 per cent. in 2 inches. When the castings are intricate the
tensile breaking strength may be higher so long as the elongation is not less than 123
per cent. in 2 inches.

When machined and ready for fitting in place they shall be subjected to a
hydraunlic test equal to 3 times the working pressure which they may have to bear.

Stes] castings which will be subject to the action of feed water should be made
of steel of which the manganese content does not exceed *4 per cent.

99. Cast Iron Chests, ete.—Cast iron for boiler mountings and fittings exposed
to pressures exceeding 75 lbs. per square inch should have a tensile breaking strength
of not less than 9 tons per square inch, and be subject to the following test.—

Bars 14 inches square in section placed on knife-edged supports 6 inches apart
shall withstand withont fracture the impact of 2 21 lbs. weight dropped
four times from a height of 15 inches.

100. Bronze Chests, ete.—Bronze for all mountings and fittings should be
of the Admiralty Composition, véz., Cu. 875, Sn. 10, Zn. 2, and Pb. ‘b when
subject to a temperature exceeding 360 degress Fahr.

Other good bronzes may be used for mountings and fittings if they are shown
to be equally satisfactory.
Such bronzes shall have an ultimate tensile breaking strength of not less than

14 tons per square inch with an elongation of 10 per cent. in 2 inches when ata
temperature of 550 degrees Fahr.

Good commercial bronze for general purposes should have a tensile breaking
strength of not less than 14 tons per square inch with an elongation of 10 per
cent. in 2 inches when at a temperature of 350 degrees Fahr.
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Such bronze castings must be certiied by the manufacturers as possessiog
these characteristics, and that aftor being machined they have been tested to twice
the working pressure, and feed delivery fittings to 24 times the boilor pressure, with
satisfactory results both as to strength and tightness. ‘

All such chests and fittings must be smooth, sound and free from flaws, cracks,
blow-holes or other injurious defects. Their working pressure and thickness shall
be determined by the following formule—

Fquation 76.

W.P. = u(tBX‘J x C.

Fyuvation 77,

b= W.P. xD
C
The minimum thickness of cast metal chests, otc., and  their equiva.lehts shall
0
When of Cast steel, t = 2% \/T) +6
When of Cast iron, t = 26,/D +4
‘When of Cast Bronze, t =25,/ +2
D is the internal diameter of the chost in inches,
t is the thickness of the chest in 82nds of an inch,
C is a co-efficient from the following table,
X is a provision for toleration, ete., from the following table.

+ X.

Table of Values of C. and X.

I
Material of casting. C. i X.
Cast steel, 28/85 tona tensile strength . - . - . . . . 1 400 8
Caat iron, at least 9 tons tensile strength . . . . . . 200 ’ 6
];;;;2;8, A.d;niralty and equally good . R .. - _ o . . \ 22;)_ 1 ";"_
‘ Bi‘onz;, good mercauti;e . ) ... . R . R ‘J 175' 1 7 4
Bronze, Commercial, gnality unknown i 150 4
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Part II.—Inspection.

SECTION 1.—REGULATIONS FOR THE REGISTRATION :AND
INSPECTION OF BOILERS.

L. Duties of Inspeotors.—Inspeotors are requived by the Act to measure and
examine boilers for registration, examine boilers -for renewal certificates, determine,
subject to the a}iproval of the Chief Inspeotor, the pressures at which they are to be
allowed to work, grant certificates therefor, and generally convey to the owners such
orders as the Chief Inspector may iskue. Bee Section 8 of the Act.

2. Preparation' for Inspection (prescribed under Section 10 (2) (b) of the
Aot)—At every inspection of a boiler g)r the grant or renewal of a certificate the
boiler shall be empty and thoroughly clean ,in all its parts, all doora of manholes,.
handholes and sightgoles and cleaning plugs and all caps in the headers and mud.
drums of watertube boilers, all firebars, bearers, front plates, bridgeplates, fire bridges,
briock arches, oil fuel burners and mechanical stoker fittings slmigle be removed. All
valves and cooks eomprising the boiler mountings must be opened up and taken apart
and the valves or cocks ground when necessary, before the Inspectow's visit.

Provision should be made for the removal of lagging or brickwork or other
conoealing part and for the drilling of plates, if required by the Tnspector, and for
yerifying the pressure gauge and safoty valve dimensisns and weights.

AN smoke tubes, smoke-boxes, and external fiues must be swept clean.

Provision must be made for the effective disconncetion of all steam and hot watev
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 of 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 o safety valve chest and the boiler. It is revommended

- thet blow down water pipes should be sepavate for each boiler and.not connected to
one common pipe. Those provisions as to effective disconnection shall extend to every
oase wherein & person is sent or with the assent of the owner or person in charge
goes, into a boiler fov any purpose. | Vide section 27 (g) of the Act. -

3. Preparation for hydraulic test (prescribed wnder Section 10 (2) (b) of "the
Aot).—The chests of all mountings subject to gfeam 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, fov connecting the Inspector's test

ump hose should be in order. All doars should be properly jointed and tighiened up.
H‘he Eoi]er should be completely filled with water, care being taken to allow all
air\ to escape and, if possible, a preliminary test not exceeding the workingpressure
:{ t:lixe boiler should be taken before the Inspector's visit to test the tightuess of
o joints,

4. Measurement of Heating Surface.—The ayea of the heating surface of &
boiler regulates the area of the safety valves and the amount of the inspection feos:
The heating surface for these purposes may be dsfined 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 Cornish ‘boilers the total heating
surface shall include the wetted surface.of the furnaces between the end plates and of
oross tubes, wherp fitted, and the part of the external shell below the side flue covers.
In estimating the areas, furnaces may be considered as plain cylinders; the area of
their wetted surface is to be taken as their mepn external circunference x the length
of the boiler between ¢nd 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. the
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 heating surface of a Lancashire boiler having plair
furnaces without cross tubes is therefore: H. 8. in square feet=2L (3'144—D). L
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is the length of the boiler between end-plates in feet d is the mean 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
cirqumference is to be taken as=2D, The length L -as the clear length of drum
between the outer brick walls. The surface of the tubes ia to be taken as the internal
wotted surface of cach tube between headers or tube plates. The heating surface of
the headers is to be neglected. '

For marine type boilers the heating. surface shall inelude the wetted surface of
the farnaces batween the tube plates (considered in the same way as for Lancashire
boilers) the wetted surface of the combustion chambers (less the area of the tube hales)
and the wetted surface of the tubes between tube plater. The parts of the front
tube plate exposed to heat are to be neglected.

For locomotive type hoilérs the heating surface shall include the wetted surface of
the fire-box above the f:unda.tion ring (less the area of the tubos and the firehole and
ving) and the wetted surface of the tubes between tube plates. The smoke box
tube plate is to be negleoted.

For vertical boilers of ordinary type the heatihg surface shall include the wetted
surface of the fire-box above the foundation ring (Tess the area of fire-hole and ring apd
tube holes, if any) and the wetted surface of any cross or other tubes and uptake below
the lowest water lavel shown in the gauge glass. 'For any other heating surface not
provided for in the foregoing instructions the same gemeral 1prooedu.re should be
ob:g;'cved. No deduction should be made for stays, ete., in calculating the heating
surface.

6. Boiler Rating and Registration Fee (vide Section 27 (d) and Seotion &
(1) of the Act).—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
ss determined under clauvse 4 of this Sectien:

The fee for the registration of each boiler shall be:~

Ra.

for Boiler Rating not exceeding 100 . 5 . . 40
» » u» exceeding 100 but not exceeding 300, . 50

wooow o om » NESOORE . 500 . « 60

oo w800, ., 700. . 70

wooom o om w100, » 800. . 80

» » » » 800., " 1100. . 80

»  » o » OO . . . . .100

The registration fee shall cover the thorough inspsction, hydraulio test, verificatiop
of registry number and steam test, subjeot to-the provisions of Section 10 (3) of the
Act. In cases where the boiler has not. been Froperly repared, the Chief Inapector
shall have the power to remit the whole or part of the additional fees required,yunder
the above Section.

6. Procedure for Registration.—On receipt of an application for registra-
tion undor Section 8 (1) of the Aot the Imspector shall, when the boiler has
been properly ‘prepared for inspection, proceed to meamure in complete detail
all ite parts, ascertaln the working pressure allowed by the Regulations by making a
a series of caleulations of the strength of the various parts, such caloulations being:
based on his measurements and on the dimensions and other particulars relating to
the material and construction stated in the maker's certificate, if satisfied with
their correctness (vide section 10 (2) (c) of the Act and Part I, Section T, clause 1 of
the Regulations). In making his caloulations he ehall aftey careful examinatisn
of the material, take due acoount of the workmanship and details of construction of
each part. In his examination the Inspector may, if he deems necessary, bare the-
Plates or other parts to ascertain their thickness, and in making his caloulations he.
shall be guided by the requirements of sections I, II and III of Part I of the

Regulations.
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If no formula or co-efficient, ap(glioable to any part, be contained in Part 1,
Beotion IIT of the Regulations, the Chief Inspector shall, in his discretion, determine
the fitnegs of such part.

The strength of tho weakest part so caloulated or determined, subjeot to any dis-
cretionary power oxércised by the Chief Inspector,, shall determine the permissible
working prassure of the boiler. After carefully inspesting the boiler and ascertsining
by the prescribed caloulations the maxzimum pressure at which the boiler may be
sworked, the Inspector shall hgdmulioally test 1t in acoordance with the requirements
of clanse 12 of this section and may jesus a provisional order “under section 12 (1) of
the Act. Theabove particulars and dimensions of the boiler and calculations of
strongth of the various parts together with details of the hydraulic test shall be enter-
od by the Inspector in a “Momorandum of Inspection * %)ook (vide clause 8 of- this
seotion) which together with all the maker’s papers for the boiler ehall be submitted
to the Chief Inspector for approval ef pressure before the issue of ap original ocetti-
Yeate under seotion 8 (8) (o) nns (4) of the Act.

On completion of the first thovough inspection, measurement and hydraulic test
of the boiler the Chief Inspector shall, if satisfled with the result, aliot a Registry
nombor under Section 8 &t)ac (5) and issue his orders under section 8 (3) of the Act,
bat the registration and exasmination under section 8 of the Act shall not be complete
until the engraving of the Registry number of the boiler under section 8 (4) of the
Aot has been verified by the Inspector. =

. 1. Engraving of Regsstry number (prescribed under Sections 8 (4) and 27 (d)
of the Act).—The regiatry.num%)er of evgz)'ry boiler shall be cut in tha front plate
thereqf in such position as shall be pointed out by the Inspector. . “The device for eagh
Provinoe shall be distinguished by the following letters : —

Bihar and Orissa H 3 : : 3 . . B. 0.
Bongal . . . y < . . . . B. L
Bombay . . . ; A g . . . B. Y.
Burma . . . b . A . . . B.A
Central Provinces { ; ! . . . C.P.
Madras . . . » ¥ i . . . M.

Punjab .. . . A 3 y ) . . P.B.
United Provinces . ¥ < . . . U.P.

The distingnishing letter shall be angraved above the number and scparatod therefrom
by an horizontal lino 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 of whioh
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 ltnes shall be an equal

. L . B.
distance clear from the figures. SPrTy

The engraving shall be not less than one sixty-fourth of an inch in dopth. 1In the
- cage of small boilors the letters and figures of the dovice may, in tho disoretion of the
Chief Inspector, be reduced to three-cightbs of an inch in height.

Engraving slips for tracing the devico on the boiler will bo supplied by the
Chief Tnepector, The slip should be pusted on the part of the boiler pointed out by
the Inspoctor and the engraving'shall be complete and ready for verification within 80
days of the date of the firet inspection of the boiler.

Boilers having rogistry devices differing from those presoribed herein shall, on
these Regulations coming into force, have such devices oblitevated, altered or out
anew in conformity with those prescribed above. The original numbers of such boilers
shall-be retained in the mew device. A number once allotted to a boiler shall not be
used again for another boiler.
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8. Memorandum ~of . Inspection Books (prescribed under section 8 (9) of the
Aect.)~—A memorandum of inspection book shall be prepared for each boiler in Form 1.
In it the Inspector shall enter in ink ull particulars and dimensions of the boiler with
the oalculations for the various parts in detail, particulars of hydraulic test and ateam
test and his inspection notes. At subsequent inspeotions Inspectors shall enter the
. dates of inspections, hydraulic tests and steam tests when such are made, with their
" notes thereon, particularly noting to what extent boilers have been cleared of brick-
work, et¢., the general condition of the boiler and repairs. They should also note all
-casual 'visits, inspections of main steam pipes, visits for inspection of repairs or
-anquiry into accidents and so provide = useful record of the boiler's history for the.
.mhgormatlon and guidance of Inspectors at subsequent inspection.

Inspectors shall, as soon as convenient after an inspection, make the pecess

-entrivs in the Memorandum of Inspection books; care being taken to preserve an
keep the books clean, and sfterwdrds submit them to the Chief Inspector. For newl
registered boilers the Chief Inspector shall check all particulars and caloulations-an
:shall approve the working pressure thaf is to be permitted for theboiler. For old
boilers ﬁe should examine the Inspector’s notes of inspection and proposals made
for repairas or redustion of pressure under the proviso to Section 11 of 3:]8 Aot A
pressure once approved for a boiler is not to be altered without the written suthority
-of the Chief Ynspeotor. " Inspection books except when actually required by the
Inspector are to be filed in the office of thé Chief Inspector.

9, Registration Books.—A registration book containing all the ‘particulars
tequired for registration and notes at subsequent inspections, copied fiom the Memor-
:;%um of Inspection book, shsll be maintained in the office of the Chief Inspector in
Form I and any orders insned_by him regarding the boiler shall be entered in the
registration book under his initials, :

The Regis\intion Book, on aboiler passing from one part of India to anothe¥,
shall on the request of the Chief Inspector of the Province to which the boiler has been
transferred, be forwarded to that officer who shall take over its custody and maintain
§¢ sa prescribed above.

10. Procedure at Subsequent Inspestions.— At subseé§uent inspections the Ine-
peotor should carefully gauge and record the circularity of furnaces of boilers havin
~cylindrical furnaces. A vertical and an horizontal gauging should always be taken
at least the three first furnace rings in Adamson type furnsces and be recorded in the
Memorandum of Inspection book. He should sound gusset stays, rivets to detect slack
or broken ones and cavefully examine gusset angles for fractures. The water sides of
the end plates around the shell line, furnace flanges, and at toes of gusset stays and the
bends otP furnace flanges should be closely examined for grooving. Deep grooving in
the bends of the flanged-out furnace mouth of end plates is a common defect when the
waler is bad and is difficult to deteot, Sorew stuys should be sounded for breakages
and smoke tubes that appear-thin, should be tested at their ends with a short bar.
All internally fitted manhole and other doors should be tried in place to test their fit.
All mountings must be examined internally and externally at each inspection, “When
any part is wasted and the Inapector 1s doubtful of its fitness for the pressure he
ﬂhoulsiu cause one or more small holes to be bored and from them ascertain the aver
thickness of the parts from which he can satisfy himself by valeulation in accordance
with the formula applicable to the part. Such gaugings and calculations should be
entered in his inspection book. 'With regard to pitting and wasting of shell plates the
Inspector must bear in mind thet shell piates may become reduced in thickness to sn
-apprecigble extent and still retein a higher percontage of original thickness than the
longitudinal seamsa. :

In .making his calculations for a wasted part of a boiler shell, e.g., along the line

-of seating blocks of a Lancashire boiler, the Inspector should use the ordinary shall
pressure formula without J, the percentage strength of joint. )

When the Inspeotor decides that a $oiler in one or more of its parts is no longer

fit for the pressure approved for it, he must, withont delay, report his proposals for

‘reducing the pressure to the Chief Inspector and at the samne time submit his calcula-

-tions for the wasted parts for check and approval of pressure.
- Generally at s thorough inspection of a boiler the Inspector must, wherever the
:#ize permits, go inside it and make ‘a thorough inspection of all its internal” parts
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Before. do{ng ‘80, however, hé should satlefy himself that é)roper i)rovision has been:
mads for disconneotion from any other boiler under steamws, Should he find that proper-
prevision for disconnection has not been made or that the boiler has not been properly
oleaned or scaled or that it isunreasonably hot he should decline to proceed with the
inspection and should rveport the faocts to the Chief Inspeotor for orders, under Section
10 (3) of the Act. :

When a boiler is of suoh a size or its construction is such that an Inspector cannot
go inside it, theve must be sufficiont sight holes or hand holes provided to enable him
to see the principal internal parts and if any important part of a boiler is so“cons-
truvied tnat the Inapactor cannot examine it, he should report the faots to the Chief’
Inspector for orders. Boilers. must be examined externally as well as internally and

rtioulnr attention ehould be paid to the external parts of boilers in way of seating
locks, especially when the situation is damp and, having regard to many serious
defects discovered, Inspectors should take care, in order to ensure proper inspection,
that boilers the whufe)ecof the inside of which vannot be readily examined are cleared
whenever they consider it necessary of any concealing, covering, supports or.fittings.
Baddle tanks and engine fittings of locomotive type boilers shou}:;) be removed for
inspection of the parts underneath at the first inspection and at any reasonable period
afterwards if the Inspector cannot satisfy himse{f. If the owners in’ any special case
have any good roasons for not wishing to clear covered parts, the case should be sub-
mitted to the Chief Inepector for orders. The Inspector must howover recollect that
he is not to certify as efficient any boiler regarding the condition of which he ecannot
thoroughly satiefy himself.

. 11, Entries in Certificates.—The Inspector- should state ip his certificate the

load to be placed on the safety valves or the thickness of washers ‘or ferrules requix

as o safegnard against over]oadin%, the dute and pressure of the last hydrvanlic test o
R .

the botler and, when applicable, of the main steam pipes attached to it

, His remarks should be brief. In the absence of romarks on the boiler’s condition
the boiler will be considered to be in good condition. :

In the remarks column he should stale his requirements if any, with regard to
hydraulio test, removal of lagying, brickwork or other concealing parts for the next
inspection, to enable the owner to have the same properly prepared at that time; but
omiesion of requirements from the certificate is not to deter the Inspeetor from requir-
ing & hydraulic test or further removal of “brickwork or concealing paits, if he conai-
ders the same necessary for his inspection. - He should also state in the séme’ place his
requirements regarding the repair or remewal of any part that may be considered
fit only for the period of the certiticate.

\Yhnn the Inspeotor is nnable to grant a eertificate he should inform the owner
according to the provisions luid down in section 11 of the Act.

12, Hydraulic T'ests,—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 pressure does not exceed 100 Ibs. per square inch, When the approved
working pressure is above 100 lbs. per square inch the hydraulic test pressure must
be one and a half times the working pressure plus 50 bs. per square inch, .

The boiler must satisfactorily withstand without appreciable leakage or undue
deflection or distortion of its parts such pressure for at leust ten consecutive minntes.
If the test is not eatisfactory the working pressuve allowable by caleulation must be
suitably reduced, unless the owner is willing to make such alterations as will enable
the boiler to withstand satisfactorily the hydraulic test, when after alteration the
boiler must be again examined, the pressure recaleulated if necessary, and ‘the
boiler tested &o the satisfaction of the Inspector.

At the first hydraulic test of a boiler prior to the issue of an original certificate
eaveful deflestion measurements must be made before, during, and after test of- each
furnace length, firebox and flat end or othér plates; and such measurements with
ather details of the test are to be entered in tEe Memorandum of Inspection hook:
before ita submission to the Chiof Inspector.

Every boiler at ils first hydraulic tgst must be entirely clearsd of lagging or
brickwork. At subsequent hydraulic tests the lagging or {rickwork or portionsx
thereof must be removed, if required by the Inspector. Generally, his requirements
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%;ll lthis respect fur”a future testeshould bo entered in the certifieate for the-
oiler, ’

After the applivation of the hydraulic test the Inspector shall, before issuing
a provisional order or vertiticate, carefully examine the boiler inside and outside and
satisfy himself that it has satisfactorily withstood the test.

In any ease in which the safe working :pressure to be allowed for a boiler
cannot, owing to pecaliarconstruction of any of its parts, be detormined by caloulation
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 fitneas of such
parts. The\amount of the test pressure to be applicd in such a case must wot -
exceed the test pressure proscribed for the least working pressure found by calculation
for other parts of the builer or the intended working pressure, whichever is less,
Should any part of the boiler show undue defluction or indication of permanent set
during the progress of the test, the pressure must be released immediately such
indications are obsorved. The working pressure for the part should be one half of
the test pressure applied- when the point of permanent sot was reached. This
progedure shall apply to any boiler at any test, ’

Hydraulic test of boilers at subsejuent inspections shall, except when the Inapector-
expressly requires otherwise, be made after the inspaction. The test pressure to be:
applied to old boilers should be fyom one and a quarter to ono and a holf times the
working pressure of the boiler.

When the internal construction ov size of a boiler will not permit of the Inspector

tting inside it or of examiuins;' closély all its parts, he shall see it tested by

hydranlic pressure to one and a Half times the working pressure at each certificate
inspection, .

Water tube, locomotive type and all tubular beilers must be hydraulically tested
at each oertificate inspection, unless such test is waived under the orc{ers of the Chief
Inspector. - : ' ) .

The Inspector may at any ‘inspection, if he considers it necessary, apply a
hydranlic test to any “boiler. - -

_ The lydrmplic test of all boilers except in the ecase of small portable and
vehicular boilers not requiring re-erection or building in brickwork, shall be conducted
only after the erection of the boiler #n situ and all boilers shall after re-erection
in a position different from that in which they last were examined, be hydvaulically
tested. An hydraulio test shall also be taken before granting an increased pressure
certificate and after repairing a boiler, unless the Chief Inspector authorises the Inspec-
tor to waive such test. : '—'

When carrying out hydraulic tests Inspectors are $o use the pressure gauges
supplied by the Igepartment. .

13, Steam Tests.—Every newly vegistered boiler a.;d‘ overy other boiler of which
the working pressure has been altered shall, before the issue of an original or renetral
certificate for such boiler, be tested under sterm to the satisfaction of the Inspector.

Due notice of the date fixed for the steam test shall be sent to the owner by the
Taspector. -

Preparation for Stoam Test.—A stosn test is primarily intended for the pur-
pose of ascortaining by actual test whether the safety valves are sufficient to velieve
the boiler effectively of excess steam, and whether they operate at the time the
maximum working pressure is reached. At the time of test the safety valves should
be laft free and capable of being adjusted to the approved working pressure.

After adjustment of the valves to the corvect blowing pressure the boiler should be-
tried undey full steam and firing for at least fiftcen minutes with the feed water shut
off and the stop valve closed, during which time the Inspector should note the accumu-
lation of pressure and other details of the test as well as the loading and adjustment
of the safety valves.

On completion of the safety valve test the Inspector should satisfy himself that
the water gauges are in working order and that the feed apparatusis capable of
supplying the boiler with sufficient water. He may alsoc when he thinks it satisfy
himself by questioning or practical test whether the person-in-charge of the bojler-
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understands the use and purpose of the water gauges, the preasure gauge, the safety.
valves, the feed water supply and blow down, asit is the Inspector's duty under
sadtion- 18 of the Act to refuse to recommend a certificate for a boiler unless the atten-
;-dgnt_ is, in his opinion, competent to have oharge of it.

¥ When witnessing safety vilve tosts Inspectors are to use the standard presaure
gauges supplied by the Departument, unless the boiler pressure I§auge has since the

time of Inspection been tested and found correct with the Department's testing
machine. '

No steam gauge shodld be used without a syphon filled with water between it and
the boiler, B . ’

Op ocompletion of the test the Inspector shall enter dll details in the Memoran-
dum of Inspection Book which shall be submitted to the Chief Inspector for his
approval before the issue of a certificate. When the acoumulation of pressure at a
steam test exceeds ten per cent. of the maximum working pressure, the area of the

safely valves must be congidered insufficient and a certificate should be refused wuntil
the gafety valve area is increased. ' \

An Inspector may, when visiting o factory for any purpose, verify the correctness

of the safety valves and pressure guuge of any boiler under stesm by comparison with
shis standard pressure gauge.

14. Repairs fo Builers.—Extensive repaivs such as remewal of furnaces, end
sla{es, parte of shell, fire boxes, girders, ete., should be supervised, so far as his other
uties permit, by the Inspector and at such times when firchoxes and smoke tubes
of lucomotive type boilers ave withdrawn, adventage of the opportunity should be
taken to inspect the internal parts otherwise inaccessible to olose inspestion. -

_ The renewed parts should be treated as parts of a- new boiler and must comply’
with the Regulations in force at the time for the intended pressure. Under clause 4
boilers are liable to an hydraulio test after repairs. .

16, Submission of Plans of Boilers.—TIn the case of Jand boilers made in Indis
or outside Indin for use in British Inda the Chief Inspector may, on receipt of &
Treasury acknowledgment of the prescribed fee, receive for examination plans and
partioulars of materials, design and construction of boilera before hand so as to avoid

- questions arising at the examination of the finished boilers. : —

The Chief Inspector shall after examination of the plans and partienlars furnish.
the proposers with his opinion as to whether: he is satisfied with the design and
fitnens of the parts for the intended pressurve or, if not, what modification may be
necessary therein. When plans and particulars of boilers have been approved, the
Inspector in making his examination shall ses that the designs as approved have been

-carefully followed out and that the material corresponds with the approved particulars.

‘The above grocedure should be followed in the case of extensive repairs or altera-

tio]na to boilers, but no fee will be charged for the examination of such plans and parti-
-culars. -
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SECTION II.- STEAM PIPES.

L Inspection of Steam Pipes, [prescribod under section 27 (e) and (f) of the
Act]—8team pipes should be inspected and hydraulically tested before erectidn in
f]ace, 4he test pressure to be that presciibed in the Standard Conditions for steamn pipes..

f the Inspector is eatisfied with the test the pipes may be erected in position and at the
steam test of the boiler he should examine them under steam pressure. No separate
cartificate for the steam gipes is to be issued, nor isn ‘separate fee to be charged for
their inspoetion., At subsequent inspections of the boiler or at any other time, the
Tnepestor may make an external inspection of the steam pipes  and'for this parpose
may require the whole or part of the lagging to be removed, but usually it willlxbe
sifficient if & part of the lngging at the flanges, ns puinted out by the Inspector, -is
removed and the pipe made bare. The pipes shall be hydraulically tested, in place if
practicable, every five years, dating from the fivst hydraulic test and at such test the
pipes shall be bared of all covering and the Inspector ehall make a close oxternal ins-
Eection of them. The test pressure at such hydraulic tests shall be not less than twice

he working pressure of the boiler. : :

The date and hydraulic pressure to whicl steamn pipes were subjected shall he
entered in the certificate for the boilor and such entries shall be continued from .time-
to tirae in the renewal certificates for the boiler, ’

JIuspectors shall seo that steam pipes avo fitted with suitable mesns of dt‘ain@.
Pockets or low-lying bends, in which condensed steam is likely fo collect, should not
be perritted. !

Efficient means for draining steam pipes should be provided in every case Boiler
stop valves cannot be regarded as suitable for this pnrpose.  All drain cocks or valves
shall be accessible and be so placed as to vender it practicable to drain the water from
any patt of the steam pipes ov chests connected with them. Drain pipes should be fitted
to drain cocks or valves when the latter are in guch a position that the water or steam
discharged from them would be likely to cause porsonal injury.

It is desirable that the drains should be automatic in their action.

Suitable provision shounld be made for cxpansion either by means of large bends

-~ of, {n the case of long lengths of straight piper, by expansion jointa. The Inspector
must see that expansion joiuts of socket type are in every case so fitted, that the end
of the pipe cannot be forced ont by the action of the steam pressure or movement of
the pipe. ) .

2. Material.—The Chief Inspector iv authorised to permit the use of cast iron.
steam pipes in exceptional circumstances as a temporary measure only for such period’

. and sugjec_t 1o such condition as he may prescribe. v

. 3. Submission of Plane %Sﬁeam Pipes.—Plans of steam pipes shall be sub--
nfftted to the Chief Inspector before construotion or at the time of registration of the-
boiler for his opinion whether the pipes and their atrangement will comply with the-
Regulations.
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I -Preliminary.
L. In these rules unless there ie anything repugnant
in the subject or context ,—
(@) “ The Act ” means the Indian Boilers Act of 192
(b) * Bection ” means a section of the said Act.
(¢) “ Regulation ” means a regulation framed by the Government of India
under Section 27 of the said Act.
2. All fees payable under the Act shall be deposited by the payer in a Government
. Treasury or the Imperial Bank of India. Applications
Payment of fecs. under Sections 8§ and 9 of the Aect, to which the treasury
or bank receipt for payment is affised, shall be decmed to be accompanied by the
prescribed fee. )

Definitions,

II,—Duties of the Chief Inspector,
o . : 3. The Chief Inspector shall work under the adminis-
ontrol by Direetor of o tive control of the Director of Industries, and shall
Industries. . .
submit to him :--

(@) an Annual Report on the administration of the Act ;
(5) such other reports and returns as may he called for.
Exceptional cases which are not covered hy the regulations or rules should be veported
to the Director of Industries.
4. The Chief Inspector is vested iwith all the powers of an Inspector under the
Duty of @ 1 control ct.  Hisandin duty, however, consists in supervising
uty o ,,em’.m controt. and controlling the work of the Inspectors, and he should
only actually inspeet or examine hoilers in exceptional cases, or where he considers
that the work of an Inspector requires a personal check.
\ 5. The Chief Tnspector shall :—
Specific dutics.

(@) personally check the registration and measurements of all newly registeied
boilers, for the initial working pressuve on the basis of Pavt 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 vequired in the
registration book ;

{c) obtain from the province of registry the registration book of any boiler
the transfer of which is reported under Section 7 (0) ;

(4) fix the area under the control of each Inspector;

(¢) approve the programme of all inspectors subordinate to him with due
regard to the convenience of owners generally ;

(f) examine and countersign the Inspectors’ Memorandum of Iaspection Book
of each boiler after each inpection ; ‘

#) esamine and pass orders on the diaries and returns of inspectors ;

(%) pass orders in all cases in which an Inspector proposes to inerease or reduce
the pressure allowed for any boiler under Section 11, or to vevoke, cancel
or refuse to renew the certiticate of a boiler under Section 13, or to order
important repairs, structural alterations, or renewals in a boiler under
Section 11
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{4) pass orders in all cases in which it is reported that after due notice the
boiler has not been properly prepared for inepection ;

(7) decide all appeals against the order of an Inspector under Section 19 ;

(%) sanction prosecutions under the Act ;

(Z) enquire into serious accidents to boilers,

6. Tt shall be the duty of the Chief Inspector to advise owners as regards the main-

. tenance, working and cleaning of boilers ; he should iseue
Instructions to ownera. a seb of instructions on the lines indieated in the Appen-
diz, These instructions should be hung up in each boiler house.

7. The Chief Inspector shall keep in his office :—
Begisters to be kept,

(a) a Register in Form A of all boilers registered in the province, or the
registry of which has been tranaferred from another provinee,

(%) The Registration Book and Memorandum of Inspection Book of all boilers
borne on his register.

{¢) a Register of Appeals.

(d) a Register of Accidents.

(¢) a Register of Registration and Inspection foes received.

8. The Chief Tnspector shall bo the econtrolling or countersigning authority in
Control of bills. respect of all contingent bills and of travelling allowance
bills of officers subordinate to him.

IL--Duties of Inspectors,

9. Inspectors shall be directly subordinata to and undor the control of the Chief

. . ¢ Inspector ; they should ordinarily be appointed to take
h?g;’&‘g_‘_“te to  Chief charge of specific areas.

10. The main duties of the Inspector, as laid down in the Act, ave the Iinspeeﬁon
@ 1 : . and examination of boilers and steam-pipes. Inspections
.pe:;il: dutios of In ghall be carried out in accordance with Part IT 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 of boilers, it is the duty of
Search for uavegistered Iugpectors to search for unregistered or uncertificated

boilers. boilers within their areas, and to see that certificated
boilers are worked in accordance with the terms of their
certificates. -

12. At the time of inapection, Inspectors should advise the owner and the person

Advice to be i t incharge of the boiler on the management and upkeep of

owne;; ® given the boiler with special reference to the amount of cleaning
’ required in view of the quality of water used.

13. Inspectors shall —
Specific duties.

(a) prepare n programme of inspections with regard to the convenience of
owners generally and submit it at such periods as may be preseribed,
at least 14 days before the first date fixed in the programme, to the
Chief Tnspector for approval ;

N. B.—Inspection of boilers in seasonal factories shonld ordinarily be fixed immediately
after the date wheu work in the factory ceases, and in all cases daring the off season.

)] maintain 2 Memorandum of Tnspection Book for each boiler under their
charge and submit it to the Chief Inspector for examination and
countersignature after each inspection ;
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(¢) keep a diary for weekly submission to the Chief Inspector, showing places
visited, boilers registered or inspected with fees paid thereon, vatiations
from the programme and any other important particulavs ;

{d) receive applications for registratior or inspection under Sections 8 or 9,
proposals 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 veport to the Chief
Inspector ;

{fy report to the Chief Inspector cases of unreported accidents discovered at
the time of inspection ;

{(9) submit for the orders of the Chief Tnspector :—

(#) the Memorandum of Tnspection Books of ull boilers proposed for
registration under Section 8 ;
{i7) proposals for increasing or decreasing the preswure of a boiler after
nspection under Section 11 ;
{iit) proposals for necessary vepairs, structural alterations or renewals to
a boiler under Scetions 11 or 14 ;
{iv) proposals for revoking, cancelling or refusing to remew a certificate
under Sections 13 or 11 ; _
(v) report when boilers have not been propetly prepared for inspection
under Section 10 ;
(v¢) proposals for prosecutions under the Act.

14. No examination of a boiler ghall be made by an Inspector for the purpose of

. . . registering or issuing a certificate for a boiler on a

 Inspections at  special Gunday or between the hours of sunset or sunrise

times. without' the specific orders of the Chief Inspector in each

case., In such cases a double fee may be charged, half of which may be payable to the
Inspector.

15. Under orders of the Chief Inspector, Inspectors shall attend during the
hearing of appeals with 'regard to boilers under their
charge before the Chief Inspector or the Appellate
Authority.

16. Every Inspector shall keep in his office :—

Attendance during hear-
ing of appeals.

Registers to be kept.

(@) a Register in Worm A of all registered boilers situated within his
Jurisdiction ;

{6) a Register of Aceidents ; )

(¢) a Register of Registration and Inspection fees received.

IV.—Administrative Instructions for Registration.

17. Technical regulations for the registration of boilers and the scale of fees for

. registration are prescribed in Part T1 of the Regulations.

tiolntluportunce of registra- The details of measurement recorded at the timo of

. .. registration constitute a permancnt record for the boiler

and determine the original pressure at which the boiler is allowed to work. It is

accordingly essential that the work should be dome with the greatest care and
precision.

18. Applications for registration shall be made under sestion 8 (1) either to the

Receipt of applications, ~ Clief Inspector, or to the Inspector of the local ares in

o . . which the boiler is situated and shall be accompanied

ug(‘lm rule 2 by a receipt for the prescribed fee. No application shall be accepted

;2111‘)};035 t‘gg 1:;ccu Pg"l tll?T odbmler lsha]ll) be registered, if on measurement the fee is found

encrent, until the deticit has aid. Any es G i T
at tha time of regiatratio: s been paid ny excess payment will be refunded
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10, Tt is essential that no delay should occur in registration. In large towns, the

. . ... measurements under Section 8 (2) should ovdinarily be

Necessity of  avoiding gompleted and the report submitted to the Chief Inspector
deloy. within 7 days of the receipt of the application; in no
cases should the interval exceed 30 days. The Chief Inspector should issue his orders
under Section 8 (3) without delay.

20. The Chief Inspector shall maintain a Register of Registered Boilers in serial

. . order in Form A in two parts; in Part T (Boilers origin-
B(};“fg‘f““" of Registere? o))y pogistercd in the province) the registered number

o of a boiler shall be the one immediately following the
last serial number in the Register. Gap nuwmbers due to boilers being broken up or
transferred to another provinee shall not be filled up.  In Part 1L (Beilers originally
registered in other provinces) entries  shall be made as prescribed in Rule 22.
Tuspectors shall keep a similur Register for all boilers within their jurisdiction.

21. Whenever a boiler is tvausferred from one province to another, the owner

Procedure on transfer of a Nl}a”’ ““d(‘.r Section 7 (b, nppl)f to th(" Chiel Inspoctor

boiler. TEEEERof the provinee to which the boiler is transferred, for

) the registration of the transfer; the boiler cannot be

used until registration has been effected. The Chief Inspector shall then obtain from

that provinee the Registration ook and Memorandum of Inspection Book of the
botler.  No fee shall be charged for recording transfers.

22. On receipt of the Registration, and Memorandum of Inspection Books, the
Chief Inspector shall enter the boiler under its original
numberin Pant 11 of his Register, and shall instruct
the Inspeetor of the local area 1 which the boiler is
situated to enter it similarly in his Register. The Registration Book and the
Meworandum of Inspection Boek shall be kept in the Chief Inspector’s Office.

23. Whenever a boiler has been transferred ov broken up, the fact shall be noted
in the Register of the Provinee from which it has been
transferved. T the case of a hoiler that has been
permancently dismantled the Registration Book and the
Memorandum of Inspection Baok shall be destroyed.

Entry of transferred hoiler
in Repister,

Note of transferred and
dismantled hoilers.

V.—Administrative Instructions for Inspection.

21, Detailed instruetions for the inspeetion of boilers are contained in Part 1T of
. the Regulations. In making inspections it is important
ing‘:&t;g?}‘;” to  previous that the Tuspector should pay particular attention to
’ ) entries made in the Memorandum of Inspeetion Book
at the time of the previous inspection,

25. Tn arranging for inspections particular attention should be paid to the
.. provisions of rule 13 (a). The notice required by
, Procedure during inspees  Qeotion 10 shall be sent in Form B. If an hydeaulic
tion. test is necessary in addition to the ordinary inspection
ample notice must be given to the owner.  During the inspection of one of a battery
of boilers, the Inspector should take the opportunity of examining the other boilers
under steam, with special rveference to the water gauges, pressure gauge, and
safety valves.
26. Tn cases in which the Inspector is empoweved to issue a certificate under
. . Section 11 without further reference, the certificate
Tesue of cortificates and 5,19 ovdinavily be issued within 48 hours of the com-
provisional orders, . B R e ) i
pletion of {he 1nspection. Where he proposes Lo issue a
provisional order, the Tnspector must satisfy himself that the boiler is fit to be worked
at the maxinuun pressure and for the period entered in the provisional order, The
fact of issue of a provisional order must be veported huwedintely to the Chief
Imspeetor, i
27. Provisional orders and certificates shall be issued in Forms C and D,
vespectively.
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28. Fees for inspection shall be caleulated on the basis of boiler vating, as press
cribed in part II, Section T, Clause 5 of the Regulations. The following fees are
prescribed :—

VI.—-Accidents,

29. On receipt of u report of an accident to a boiler or steam-pipe under Section
17, the Inspector should, with the least possible delay,
proceed to the place to investigate the accident. If the
report is received by the Chief Inspector, he should forward it at once to the Inspectar,
within whose jurisdiction the accident has occurred, for necessary action.

Investigation of accidents.

30. The Inspector at his enquiry shall make a careful examination of the damaged
parts, and shall take such measurements and make such
sketches for the purpose of his report, as he may deem
mecessary. He shall enquire into the circumstances attending the accident and note
the time of its occurrence, its nature and extent, the injury caused to persons and the
damage done to property. The report should be in the style of the Reports of Pre-
liminary Enquiries under the British Boiler Eixplosion Acts, 1882 and 1890.

3L Inspectors are authorized to take the written statements of witnesses and all
persons immediately concerned with the accident. In
order to comply with the provisions of Section 17 (2),
the Inspector shonld present to the owner or person in
charge of the boiler a series of written questions onall points that are material to the
enguiry.

32, The Inspector must decide whether the use of the boiler can be permitted at
Use oft boiler after acel- the sawe or at a lower pressure without repairs or pend-
dent. : ?" Ing the completion of any repairs or alterations that he

may order. Inno case should he issue a provisional
order or venewal certificate, until his orders have been carried out.

33. The report should be sent without delay to the Chief Inspector; if he consid-
ers that the investication has been sufficient, he will
record the facts in his Register of Accidents, and enter
a brief necount of the accident in the Registration Book,
a copy being made in the Memorandim of Tuspection Book. Tf, however, the accident
18 of a serious nature and in all cases in which an explosion has occurred, the Chief
Inspector should after veceipt of the Inspeetor's report, proceed to Investigate the
accident personally or to move the Loeal Government to appoint a Commission to
egquire into the accident.  Lieports of such enquiries should be recorded as indicated
above.

Procedure during enquiry,

Power to hold enquiry in
writing,

Procedure in  case of
serious necidents.

p : ¢ . 34, Commissions appointed under the preceding rule
ommissions ot enquiry.  ghould ovdinarly consist of the Chief Inspector and one
independent person,

* 35, A brief account of all aceidents and their causes
should be included in the Chief Inspector’s Annual
Report. .

36. Tf in the course of an inspection or at any other time, the Tnspector 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 (1),

Reference  in  Anuual
Report.

VII.—Appeals,
37. Every petition of appeal shall be made in writing
Filing of appeal, either in English or in the vernacular and shall bear a Re. 1
Court Fee Stamp.
38. An appeal may be presented either personally or
by registered post to the Chief Inspector,
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39. The petition of appeal shall be accompanied by the original order, notice or
report appealed against, or by a certified copy thereof, or
where no such order, notice or report has been made in
writing, by a clear statement of the facts appealed against, the grounds of appeal and
the referting section of the Act,

40. On reccipt of an appeal, the Chief Inspector shall, if the appeal is to be heard
by himself, at once fix a date for hearing the appeal;
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, us the stoppage of a
boiler is likely to put the nwner theveof to great inconvenicnce, The decision should
ordinarily be given within 10 days from the receipt of the petition of appeal.

41. When the date for hearing has been fixed, the Chief Inspeetor shall at once
issue a nolice to the appellant stating the date for hear-
ing and informing him that if he wishes to be heard in
support of the appeal or to produce evidence, he must be present either in person
or by authorized agent with his evidence on the date fixed. T'he notice shall be sont
to such address as shall be entered in the petition of appeal,

42. In all appeals the Chief Tnspector shall decide whether the presence of the
Inspector is necessary, and shall issue ovders accord-
ingly. .

43. The Chief Iuspector, when sitting as an appellate authority, and the appellate

court shall ‘have power to. sccure the attendance of
Attendance of witnesses,  witnesses and to make local enquiries under the pro-
visions of the Code of Civil Procedure,
44. Tf the appellant is not present on the date fixed,
Ex parte decisions, the appeal may be decided in his absence.

45, The Local Government shall apipoint an officer to be President of the Appel-
. late Court for sueh period as it thinks fit. The Presid-
C OI;igmdent of ~Appellate 1t shull be an oflicer with judicial or magisterial ex-
' petience,
46, The Local Government shall constitute a panel of assessors for the purpoge of
assisting in the hearing of appeals. Assessors must be
Panel of assessors. fully qualitied mec¢hanical engineers.

47, Whenever the date for an appeal before the Appellate Court has been fixed,

the Chicf Inspector shall, under the orders of the Pre-

Constitution of Appellate sident of the Court, arrange for the attendance of 3 mem-

Court. bers of the panel constituted under the preceding rule to
act as Assessors.

48, An assessor shall be entitled to a fee of RB0 together with all travelling

expenses incurred for any day on which he attends the
appellate court.
49. In appeals before the Appellate Court, the President is authovized to fix the
costs and recover them from the appellant in any case
in which the appeal is dismissed ; in all cascs of appeal
in which a local inspection is required by the appellant he shall deposit in advance
the full costs of such inspection.

50. Any order on appeal authorizing the registering of a boiler or the grant or

. . renewal of a certificate shall be deemed to be subject to
8 Fees requut-led for "f"t" the payment of such fees ag are preseribed by rules or
cates granted on appeal. . regulations framed under the Act.

Form of Appeal.

Fixing date for hearing.

Proocedure before hearing.

Presence of Inspeetor.

Fees of Assesgors

Costs in appeals.



8197391 pus qunu £2981301 81} UrEIu0O pruoys 1 wwnio)) ‘a3siBay oy Jo 11 Jred uj

(o039

. “a811 . ‘norye1ysrdoz "UOIONTYEUOD -I3INgoBIRTRM -Sugex | . JR—
BIIBALIL) 1 roqm oo[g IRUA0 JO SWEN J0 3R 30 90wd pas 182} 30 auIR)y w10 o10q jo ad4y, huam~Mm~H
SIUVRAY | ;
| .
6 8 4 9 g ¥ e 3 I

INERIZVIE(] NCIIDEISN] 4ETIog

‘suajiog fo wapsiboyy

'V N¥0d

161



FORM B.

INp1aN BoirLers Acr, 1921.
Act . of 1921,
Notice for Examination of Boiler under Section 10.

Noweeee . of 192

Boirter INspECTION OFFICE,
*

Dated __ _____ ,the .. .. 192

In reply to your application dated . = _ you are hercby informed that

thoroughly cxamined

-at the abov d premises wil IOTOUg Ly Chraminse
at the above named premises will be iy drantioally fesbod

Boiler Registry No.__.

by the Government Inspector on the

To enable the examination to be made, you are required to—
(¢ 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 prepaved for examination in the pres-
cribed manner

{e) provide in the case of a boiler about to be registered such drawings, speci-
fications and certificates as may be prescribed.

Bank Receipt Noo.e o

Voucher No. .. .. __ . in acknowledgment of
Treasury

for Rs. ... .. _____ accompanies,

Inspector of Boilers.

(See reverse for preparation required.)
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{ Reverse of Form B.)

PREPARATION FOR EXAMINATION.
Sge Part II, SEcriox I or 1oE REGULATIONS.
(A4) Prepavation for Thorough 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, ull doors of manholes, handholes
and sightholes and cleaning plugs and all caps in the headers and mud-drums of
water-tube boilers, all fivebars, beavers, front plates, bridge plates, fire-bridges, brick
arches, oil fuel burners and mechanical stoker fittings shall be removed. All valves
and cocks comprising the boiler mountings must be opened up and taken apart and
the valves or cocks ground, where necessary, before the Tnspector’s visit.

Provision should be made for the removal of lagging or brickwork or other
concealing part and for the drilling of plates, if required by the [uspector, and for
verifying the pressure gauge and safety valve dimensions and weights. All smoke
tubes, smokeboxes and external flues must be swept clean.

Provision 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 of substantial blank tlanges: Wheve blank flanges ave 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.

Nora.—These provisions as to effective disconnection shall extend to GVEry case yvherein
a person i8 sent or with the nssent of the owner or persou in charge goes, into a boiler for
any purpose,

(B) Prepuration for Hydvaulic Test.,

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 jamined down or removed,
and the chest-opening blank-flanged. The attachment for the Inspector’s pressure
gange and the nipple, when provided, for ¢onnecting the Tuspector’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,
if possible, a preliminary test mot oxceeding the working pressure of the boiler
should be taken before the Inspector’s visit to test the tightness of the joints.

Preparation Now Regaired.—(A), D).

Nore.—The last certificate for the boiler should be showa to the inspector.
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FORM D.

Boirner IxspEcTION DEPARTMENT.

Certificate Under the Tndian Boilers Act of 192
Registry No. of Boiler ... Type. ... Boiler Rating
Nawme of Owner Place and year of manufacture

Situation of Boiler

me

I heveby certify that the above boiler i permitted by The Chist Tnspector under
the provisions of Section a2l of the Indian Boilers Act. . . ..of 192
S@Eor9 ()
to be worked at a waximwm pressure of .~ lbs. to the square inch

for a period of 12 months from - \ ) S

to ..

T further certify that the steam-pipe was tested hydraulically to a ypressure of

—— 1bs. per squarve inch last on

Inspector.

N.B.~Details regarding this boiler are recorded in Registration Book No.
of which a copy may be obtained on payment on application to the Chief Inspector.

{See reverse for * Conditions "



Conditions.

i1) No structural alteration or renewal shall be made to the boiler otherwise than
in accordance with Section 14 of the Act.

{2) Under the provisions of Section 9 of the Act this certificate shall cease to be in
force on the occurrence of any accident as described therein, and the boiler shall not
be used until a new certificate has been granted. )

(3) The boiler shall not be used at a pressare greater than the pressure entered in
the certificate as the maximum pressure nor with the safety valve set to a pressure
exceeding suck maximum pressure.

(4) The boiler shall not be used otherwise than ina condition which the owner
rezsonably believes to be compatible with safe working.



APPENDIX.

General working of Boilers. Instructions to Boiler Attendants.

These instructions should be frequently and carcfully studied, with a view to
keeping in wmind the precantions to be observed, and the ordinary procedure to be
followed in the safe working of boilers,

Precautions hefore starting the fires.

Before starting the fires in a boiler, the attendant should—
(1) see that there is sufficient water in the boiler and that the eauge cocks are
working freely ; )
{2) case safety valves, or open cock on top of boiler to allow air to escape,
(3) see that the blow-off cock is fully closed and tight ;
(1) see that the safety valves and feed cheek valve are free and workable ;
(5) see that water is not leaking from any part of the boiler;
(6) note if the pressuve gauge pointer is at zevo;
(7) see that the feed pump is in working order,

e must not vely on the supposition that ‘the-water he has previously put 1
is still in the boiler, as it may have rivcout without his knowledge through a leak or
open cock, nor can he be sure that the gauge glass shows the true water level until he
has tested it. This is done in the following manncr : shut off the lower gauge cock
and empty the glass by the drain coek 3 then shut the drain cock and open the gauge
cock ; if everything is in order, the water will then rise in the glass to the same height
as before.

Raising steam.—In getting up steam in all types of boilers, the operation should
be as gradual as circumsiances will allow.  Nothing turns a new boilei into an old one
sooner than getting up steam too quickly. ~Foreing the fires when starting work s
Hable to cause straining of the scams and tubes of the boiler. Tn the case of Targe
boilers generally, steam should not be gob up in less than six hours.  Before getting np
steam, the water level should be observed, to ensuve that water is at the proper height
in the glass, the pressure gange noted, and the safety valves tried to sce they are free.
The blow-olf cock should be examined to see that it/is completely shut and tight.

Pressure Gauge~The pressure or stenan gauge shonld 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 clean so that the figures may easily be read.

Steam Pressure~—Ordinarily the safety valve will prevent the steam from ris-
ing much above the working pressure, but if the steam gauge shows so rapid an
increase of pressure as to indicate danger of exceeding the highest Thmit, water should
be immediately fed into the boiler and the duwmpers partially closed in order to
diminish the effect of the fire. If, however, the water has fallen so low that there
is danger of an accident frowm this cause, the fives should be withdrawn before feed-
ing in water, the safety valves cased, and if the cngine is at rest, it should be started
80 a8 to reduce the pressure.

The Safety Valves ave provided to guard against over-presswe. They should
be moved by hand overy day so as to prevent them from sticking. [f maved only
occasionally, they are liable to leak. -

The.valve can be tested by slowly raising it a little, and when let down, it should
close perfectly tight. It should mever be opened by a sudden knock or pull.  Tf it
does not close tight, turn it on its seat until it ﬁ.ts, or when }ts construction does not
permit this, raise it slowly a few times and let it down again, but on no account must
the valve be screwed down further or loaded more than what has been allowed by

the Tnspector. ‘
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Bafety valves must never be overloaded, and spring valves should have ferrules
or other provisions against their being screwed down too far. In case of an accident
resulting from wilful overloading the culprit might be held criminally responsible
at the official enquiry or inquest. '

Low Water Safety Valves.—If there is a low water safety valve, test it oceasion-
ally by lowering the water level to see that the valve begins to blow at the right
point, It should give warning * before ” the water leve] has sunk too low, and before
damage can be done.  When the boiler is opened, examine the floats and lever and
sce that they are free aud 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 be kept best in order by frequently blowing
through, The cocks arc thus kept in good working condifion without leaking,
Blow through the drain cock at the bottom of the gauge, and shut and open the
steam and water cocks every few hours. These cocks should be blown through more
frequently when the water is dirty. Should either of the passages becnmeb choked,
or whenever the water in the gauge glass moves sluggishly, the passages must be
cleaned. 'This is best done with a wire. The gange glass is so arranged that its
top cock connects with the steam space and its bottom cock is below the water line.
The water line will ordinarily be near the centre of the glass tube. Always test the
glass water gauges thoroughly the first thing in the morning aud at the commence-
ment of every shift. This is done by first opening the dvain cock then shutting the
upper cock which should give water; the upper cock should then be opened a.:d the
bottom cock closed —which should give stean; during this test the drain cock should
be kept open.

I water and steam do not appear in propex 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 narvow white stripe running the whole length of the glass
on the side next the boiler 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 atbendants. See that it is always in place,
and clean, when there is steam in the boiler,

Special Note.—Tt does not follow that there is plenty of 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
resulted therefrom. Hence the importance of keeping the gauge cocks perfectly
tight and clean and of blowing through the test cocks frequently.

A lurge number of accidents have been due to inoperative water gauges, and to
negligence of the attendant in not carefully reading the water level.

The Blow-off Cock.—The Blow-off should be used daily if the wator is at all
ditty or sedimentary, especially with Locomotive type and Vertical Boilers, as their
narrow water spaces ave lisble to get choked with mud, which soon hardens into a
golid mass. The amount of water to be blown out depends on the size of the boiler
and san bo determined only from experience. When blowing out the best vesult is
obtained, if the water has been at rest for some time (say before the engino is started)
thus giving the sediment time to settle ; if the feed water is clean, merely turn {he
cock round.”

The Scum Coek.—When scum cocks ave fitted, if the feed water is dirty, a little
should be blown off daily ; if the water is clean, merely turn the eock round. Refore
opening the scum cock sce tlm:t the w:ttel"ia at the height indicated by the water-levol
pointer, otherwise the scumming will be ineffective. Water should be hlown from the
surface through the scum cock when steam is being deawn off, 7.e, when the engine
or other machinery is working.

Manhole and other door joints—When making such joints, the jointing
material should never be of round-scetioned packing. Care must be taken that the
spigot of the door is centrally placed in the liole, ag many accidents have vesulted from
packing being blown out between the spigot and side of hole, even when the clearance
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was only 2 inch. The nuts must be cavefully and ‘evenly tightened. Further tighten-
ing should be made during the process of hoating up the boiler when raising steam.

Steam pipes..—When properly arranged, should give no trouble. Frequently, how-
ever, they are so designed as to contain pockets, in which, while out of use, condensed
steam accumulates. Such water is exceedingly dangerous and great care should be
taken to soe that the pipes ave properly drained before the stop valve is opened, other-
wise “water hammer” will take place even with the best designed steam pipes, and
disastrous explosions, causing loss of life and property; may occur.

Seale and grease.—~Roughly speaking, scale offers a hundred times as much
resistance to the passage of heat as does a similar thickness of steel or iron. A half
inch furnace plate covered with [ th inch scale is as efficient 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 of a clean furnace plate is only slightly in excess of that of the
wator in the boiler ; but if scale or grease is interposed between the water and the
Plate, the latter acquires a temperature more nearly approgimating that of the flame
with which it is in contact. Tf the fire is fievce (artificial draught) the furnace tube may
grow so hot that it elongates considerably. 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 seale and
grease are preventod from accumulating in a boiler. The combined effect of scale or
grease and artificial draught ave disastrous. Scale or grease also causes waste of fuel.

Grease. - A mixture of sedimentary water; soda, and grease produces an adhesive
scum. Where this is suspected, the water Jevel'should mnever be lowered below the
furnace top, unless the boiler is afterwards. entered and this scum cleaned off the
furnace plate before firing again.

Scale Removal.~—Ths customary method is not a safisfactory one. The hoiler ia
emptied and then cooled down by opening all the manholes, and the result is that the
scale, which 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 botler until cool,
and not to run it out until the men ave ready to enter the boiler with water hose,
brushes and serapers. The scale will then be soft and easily removable.

If time is a consideration, the cooling ean be accelerated by adding cold feed to
the hot water in the boiler and slowly running off the cooled water. Another 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 of feed water.—Many feed waters require soda or other chemicals to
arrest eorrosion or to change the nature of the scale.

There is no harmless chemical which will remove scale or sediment when it has
once gob into the boiler, and the only effective process is to purify the feed water before
it enters the boiler. By this means the sediment, and generally, too, the added
chemicals, oan be deposited in tanks or in filters, and therefore never goes into the
boiler. Excepting when the water obtainable is vory good, water-purifying apparatus
ought to pay any boiler owner, particularly at those works where three or more boilers
are in constant work, Boiler owners wishing to have definite advice as to the best
treatment of their feed water should hiave it analysed at some Chemical Laboratory
and ascertain the best treatment in the particular circumstanees,

Special attention is drawn to the not infrequent but very bad practice of allowing
the waste steam from the Engine Cylinders or Pumps to be drained into the boiler
Feed Water Tanks. The waste stean from eylinders is always mixed with a certain
amount of oily mattor, which will be deposited in the feed water tanks and wltimately
be pumped into the boiler, with possibly disastrous results, as it will be obvious to
every careful boiler attendant that should the oil be deposited on the furnace erowns,
they may become over-heated and collapse.

It should he the first care of the Boiler Owner, and the Boiler Attendant to sce
that the feed water is kept as pure as possible. Impure feed water means additional
expense on the upkeep of the boiler.
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Preservation of botlers when not in wuse~Steam boilers when not in use are
liable to detevioration 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 valves, cocks and openings closed so0 as to exclude
moisture, Another plan is to fill the boiler with water to which about L35 per cent.
caustic soda has been added.

SrrciaL [¥sTRUCTION FOoR Borvier No. ...

_This boiler should be opened up and thoroughly cleaned ufter a peviod of work
which should not exceed ——  ——  —— . Avecord of such
cleanings should be maintained and produced, when required by the Inspector.

Inspector of Builers,
Dated
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APPENDIX IL
Noo A6
GOYERNMENT OF INDIA.

BOARD OI' INDUSTRIES AND MUNITIONS.

Stmda, the LIt November 1090,

RESOLUTION.

ATHE Government of [ndia have had for some time under consideration the
dgsxl’nbilit_y of eliminating the difficultics which ab present exist in consequence of the
leOl‘Hl.ty among the various Boiler and ’rime Mover Acts in the different provinces
?E India.. The question was-examined by the Industrial Commission in paragraphs
221 and 222 of their Report. They found that trouble was caused to persons who
purchase boilers from other pzu‘ts‘()f India or desive to employ engincers who hold
certificates from other provinees ™.

) 2_. With regard to the certification of engincers -and hoiler attendants, the Com-
migsion did not find that, in provinces where certification is requived, engineors were
better qualified or aceidents less frequent than in those where this is not the case;
nor was the Comumission of opinion that such certiticates were of mueh use as a
guarantee to the awners of small industrianl plants of the compotence of applicants for
employment ; while they thought that * the possession ol a ecrtiticate gives a fictitious
value to its holder, and makes it wnore expensive to employ him on small iustallations”.
They uQnsidercd also that the demand for qualified engincers was increasing and must
be met in some better way than by the existing avrangements for training certiticated
engineers and boiler attendants.” Although the majority of such opinions, as have
come before the Government of India, support the views taken by the Industrial Com-
mnission, the question is still not entirvely free from doubt. It may be held to be a
retrograde step in a country like [ndia torvemove the small safeguard which is at
present furnished by the compalsory employment of a certificated engineer in charge
of a.bOIh‘l‘.; and it 1s certainly the case that the necessity for this cetificate has been
an incentive, in the case of wany candidates for industrial employment, to 1he
acquisition of a training, however imperfect, in the management of steam engines.

) 3. 'The pther main point considered by the Industrial Commisgsion related to the .
diversity of standards at present rcquired' under loeal legislation in respeet of boilers.
It is clear t'hz}t this diversity must necessarily causé inconvenience and actual loss to
persons desiring to use in one part of Tndia 2 boiler which lhas been certified in another;
and the advantage tothe industrial public would undoubtedly be considerable, ift a
umfm‘l'n standard could be put in force throughout the country. The TIndustrial
Conupmsmn recommended that the Government of TIndia should draw up a sevies of
te(_-.hmcal rules for the guidance of inspectors in determining the pressure for which a
botler may be licensed throughout India, and should bring and maintain these ruler
up to date in a form applicable to the varions modern types of boilers.

4. These questions were further considered by the conference of Divectors of
Industries held in Simla in April 1920 ; and the conference, while endorsing the views
of_ the Industrial Comunission regarding the certificabion of persons in charge of
boilers, suggested that a small committee should be appointed to consider in what way
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@ uniform standard for steam hoilers could be best introduced ; and they recommended
that the question of the abolition of certificates for.persons in charge of boilers might
also be considered by the same Committee.

8. In the rules which have beon drafted by the joint Cominittee of the two Houses
of Parliament under section 45-A of the Government of India Act (Schedule I, Part
II, item 26-d), it has been proposed that the head “hnilers” should be subject to
logislation by the Indian Legislature; and if these rules ave accepted by Parliamont,
no serious difficulty should arise in putting inte effect the rocommendations of the
Industrial Comumission, should thoy 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 Governmeat, 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 uets and regulations relating to the inspection, working and upkeep
of boilers in India.  The Committee would consist of the following gentlemen :—

President,

My F. DL Ascoli, TOS,

Members,

Mr, R. P, Adams, O.B.X., A, M.LY., Chief Inspector of Factories, Bengal.
Mr. D. R. MacIntosh, Chief Tnspestor of Steam Boilers, Bombay.

7. The terms of reference are as follows :——

{a) To considor the desirability or otherwiss of retaining the 1mv. at present in
force in certain provinces requiring persons in charge of boilers to possess
certiticates.

(") To consider the possibility of introducing a uniforin standard throughout
India for steam boilers,

(v) Generally, to enquire into the possibility of the unification of the laws and
regulations relating to tho inspection, working and upkeep of boilers,
and to prepare and submit such proposals as they may think suitable for
this purpose,

Ordered, that a copy of this Resolution be forwavded to all Local Governments and
Administrations, with the request that the Committee may be given any assistance
which they way requive and that any applieations for information which may be made
hy the Connittee may bo complied with. .

Ordeved also that a copy of the Resolution be forwarded to all Departments of the
Government of India, to the Controller of Printing, Stationery and Stamps, to the
President and Mombers of the Committee, and that the Resolution be published in the
Supplement to the Gazette of Iadia.

J. ¢. B. DRAKE,
Secretary, Board of Industries and Munitions.
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No. A.-61,
GOVERNMENT OF INDIA.

BOARD OF INDUSTRIES AND MUNITIONS.

Dells, the 19th November 1920,

RESOLUTION.

In supersession of paragraph 6 of the Government of India, Board of Industries
and Munitions, Resolution No. A.-61, dated the 11th November 1920, it is notified
that as Mr. Adams who is at present absent on leave will not be able to return to
India in time to join the Boiler Laws Committee, the Government of India have
decided to appoint Mr. D. B. Mann, M.B.E,, Officiating Chief Inspector of Factories,
Bengal, to be a member of the said Committee in place of Mr. Adams.

Ordered, that a copy of this Resolution be forwarded to all Local Governments and
Administrations.

Ordered also that a copy of the Resolution be forwarded to all Departments of the
Government of India, to the Contraller of Printing, Stationery and Stamps, to the
President and Members of the Comumittee, and that the Resolution be published in the
Supplement to the Gazette of India.

J. C. B. DRAKE,
Secretary, Board of Industries and Munitions.
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APPENDIX III (a).
BOITER T.AWS COMMITTEE.

INSTRUCTIONS TO PERSONS INVITED TO GIVE EVIDENCE BEFORE
- THE COMMITTEE.

{Answers are ol caperted {o questions except those of whivh sach individual
witness or the body or association which Le represents has actual knowledge
or exrpericnce.)

(I) The questions in the accompanying list have heen framed in order to cover, so
far as practicable, all the points included in the terms of reference. :

2} For convenience of reference, that part of the Report of the Indian Indnstrial

#Paragraphs 221 and 222 Commission which deals with the administration of the

ab pages 14d~=145 of the DBeiler Acts is veprinted in Appendix A.

Report of the Indian In-

dustrial Commission.

(3) The law and regulations rvegarding the inspection, working and upkeep of
*Dougal Act, 11 of 1879 Doilers are countained in seven different Acts,* amplified
(in force aleo in  Bihar and by dilferont sets of rules framed under the Acts. The

Orissn). appointment of cevtificated engineers, where required, is
Bombay Act, V of ]91(7:"- laid downin the Aots themselves; detailed instructions
%;:;g?fé(gx’rix{letgiﬁhﬂl for the inspostion’ of boilers and for hoiler standards arve

of 1915. ’ 7 7 preseribed in rules and regulations. Tt is aecordingly
Punjab Act, 1T of 1902 neceysary  to distinguish between the possibility and
Burma Act, 1T of 1910. advisability of unifying the Aets on the one hand

Central Provinees Act, 11 and vules and regnlations on the other for the whole of
of 1907. India.
(4) Tt is necessary to bear in mind that under the Relorm Scheme it is proposed
that legislation regarding boilers should rest with the Government of Tndia, while the
administration of the Aets should vemain with Irovincial Governnents.

QUESTION NATRE.

L. State the nature and extent of the expevience that you have had of the hoiler
law of your province or of other areas.

T —Certificated Engineers.

2. Is it in your opinion advisable thatall persons in chavge of boilevs, or alter-
natively all persons in eharge of boilers exceeding a specified horse power, should
possess certiticates P Ploase state your reasons.

3. Can you state Trom experience whether aceidents to boilers are more frequent
in aveas where ecertificated engineers are not by law requived?  Are boiler engincers
in such areas generally less technically qualitied than in others?

4. Ts there any veason to think that certificated engineers may be necessary in
certain areas and not in athers P Tf sa, would yon leave it to Provincial Governments
to deeide where they are necessary ¥

5. (@) If your answer to question 2 is in the affirmative, should a eertificate
granted in one Frovince be valid in all others? () What qualifications would you
accept in liew of the ordinary certifente ?
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6. [f your answer to 5 () is in the affinmative, would it be necessary to have
certificates of different standards?  Iow would you propose to maintain uniformity
in certificates of one or more standards granted in different provinees ?

7. Please state your views (if any) on the syllabus for a certificate examination
(if required) and on the constitution of the examining bodies.

8. Is it a fact that ewployers dislike certificated engincers on the ground that
they are generally not prepared to do practical work in the engine-house becauso their
retention is compulsory P

9 Is it your opinion that where certificates for boiler engineers are compulsory,
the desire for a cortiicate as a boiler-cngineer interferes with the ordinarvy training
of a mechanical engineer? If so, could this be remedied by an altoration in the
syllabus for the certificate ?

1T —TIntroduction of « uniform stendard.

10. What practical disadvantages can you point to which arise from the adoption
of different standards for boilers in different provinees? IHave any such instances
been brought specifically to notice ¥

11. Are there in your opinion any technical reasons why different standards
should be adopted for different parts of India ?

12. Can you point to any practical difficallies in laying down # waiform standard
or standards for the whole of India?

13. What criticistn have you to offer of the standard prescribed in your province
or in any othev area of which you have experience P Are the existing rules or regula-
tions applicable to all modern types of hoilers?  Please give details for any alteration
that you may suggest in the regulations.

14. (¢) Assuming that you are in favour of a uniform standard or standards, do
you agree that the technical rules for the guidance of inspectors should be framed by
the Government of India  (5) 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, (1), subject to the control of the Government of India or (2) on the authority
of the 'rovincial Govermments only. '

16, Assuming that your answer to l4{c¢) is in the negative, can you suggest a
practical alternative method of securing uniformity ?

16. Do you agree that a certificate given for a boiler in one provinee should be
valid throughout India during its continuance, subject to registration in the province
in which it is used ?

I11.— Unification of the law.

Note.—[The important differences in the existing Acts may be classified as
follows : — .
{«) Fxtent of application to local areas.

\b) Exelusion of certain classes of boilers.

{¢) Inclusion of prime-movers and other machinery.

{d) Appointment and contvol of iuspection staff.

(e) Appellate anthorities.

(/') Examination and appointment of certified engineers.]

11I(a).—Extent of local application.
17. Ave there any reasons (apart from difficulties of inspeetion) why the Act
should not be applicable to boilers wherever situated 7 If so, would you give Local

Governments power to exclude areas by notitication, or should the power be exercised
by the Government of India P .

18. What areas in your province are ut present excluded from the operation of ‘the
existing Act and for what reasons ¥
1II{h) ~Exclusion of certwin classes of boilers.

19. What classes of boilers in your province are excluded from the operation of the
oxisting Act (¢) abaolutely by the Act itself, (f) by rules made under the ActP Is
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their exclusion suitable? If not, what classes of boilers should be absolutely ezcluded,
and what classes liable to exclusion by rules or notifications under the Act.

20. Would the same principle as regards exelusion apply to both of the above
olasses throughout India? ~Should the power to exclude in either case vest with the:
Government of Tudia or with the Provineial Government P

2L In particular should boilers nsed for agricultural purposes be excludod from
the operation of the Act ¥ Please state your reasons. Would you also exclude boilers
used (@) in tea gardens, (4) indigo factories, (¢) for sugar-cane ernshing ?

=1

ITT (¢).—Inclusion of prime-movers and other classes of mackinery.

22. Please state to what extont the present Aot is applied in the inspection of
prime-movers or other classes of machinery. Is this inspection efficacious or necessary P

23. Having regard to section 18 of the Indian Factories Act (XII of 1911), do you
think that any nocessity exists for similar safeguards in establishments that do mot
come within the operation of the Factories Act ?

Tl (d)—Appointment and control of inspecting staff.

21, What is the present constitulion of the Boiler Ingpecting Staff in your province P
Are the appointments made by Governnment or by some other body? "Under whose
eontrol does the stafl work ?

25. LE the Act be oxtended to the whele'of your provinee, and not only to notified
aveas, what incvease, if any, in the inspecting staff wonld be neeessary P

26. Do you aceept the findings of the Public Services Commission that the .boiler
inspectors should be Government servants paid from gencral revenues and not from a
fund established ad koc and that iu all the larger provinees there should be a chief ar
senior inspoctor responsible for the cffective working of the staff P [f so, should this
be definitely laid down in the Aet #

27, 1t was proposed by the Tndian Indusirial Commission that boiler inspection
shonld be nnder the administrative control of the Provincial Department of Industrics.
Do you think that control by the Divector of Industries und the chief or senior
inspeator would be sufficient, or would further control be necessary, e.g., by the District
Officer ?~ How far should the general power of control be preseribed by the (overn-
ment of India, and how far left to the anthority of Provineial Governments P

28. In some provinees contvol is cxercised by w Boiler Commission ; this prineiple
was condemned by the Public Services Commission, who held it to be unsound that
represontatives of {he interests to he inspected should have a voice tn the management
of the.inspection department ; the gystem has been juslified as a witigation of the
severity eauscd by differences of the law and vegulations in dilfevent provinees. Do
you accept the finding of the Public Services Commission, especially if the law and
regulations ave unilied thronghout India #

20. If the Act be extended to the whole of a provinee and not only to notitied aveas,
wonld the control of a Boiler Commission for each provinee be effective ?

30. As Provincial Governiuents will be responsible for the administration of the
Act, do you agree that they should be responsible for framing detailed rules for imspee-
tion (excepting the rules referred to in question 14), based on model rules to be framed
by the Government of India ?

TII (e —Appellate authorities,

31, Describe the systew of appeal and the constitution of the appellate authority
at present in foree in your province. T the system satisfactory, or what alterations
would you suggest 2

. 82. Tn view of the fact thai appeals are concorned 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?

. 84. Iy there in your opinion any reason for the constitution of appellate bodies of
different types () in different provinees, (b) in different parts of your province P
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Extract from the Report of the Indian Industrial Commission, 1916-1918,
THE ADMINISTRATION OF THE BoILER aAND PBIME-MovER AcTs.

221. With reference to the Administration of the various provincial Boiler and
L .. Prime-Mover Acts, there is a great diversity of practioe
Diversity of practice in g1 gyer India, which causes trouble to persons who pur-
VArious provinces, chase boilers from other parts of Tndia or desire to
employ engincers who hold certificates from other provinees. ‘We have enquived closely
into the question of the certification of engineers and boiler attendants. We do not find
that in provinces where cerlification is required, engineers are better qualitied or
accidents less frequent than in those where this is not the case. It is urged that
these certificates are to some extent a guarantee to owners of swall industrial plarts of
the competence of applicants for employment. - We do not attach much importance to
this argument, and it will have stili less weight if owners and employers have the
advice of a local Department of Industrics to help them. On the other hand, it is
undoubtedly the case that the possession of a certificate gives a fictitions valne to its
holder, and makes it more expensive to employ him on small installations. It is true
that certain educational institntions owe many of their pupils to the fact that they
prepare them for boiler certificate examinations, but this is beside the point. The '
demand for qualified engineers is greatly on the increase, and a better class of man
than the mere * engine driver ” wmust he provided for the larger organised industries,
Aceidents are usually due either to carelessness; or to defects in the plant.  When
due to ignovance, which is seldom, they are likely to oecur during the
absence of the responsible attendant, a possibility that is at least as great in provinces
which insist on certificates as in those which do mot. It must also be remembered
that at present the law does not apply te the case of internal combustion engines,
which are not less liable to accidents in theiv way than steam engines,
222, The Boiler 1nspection Departinent is considered at length in the report of the
. Public Services Commission (page 126). The Commis~
Colxiegzgix;%r}dntwns of the  ioners Jay down four principles for general guidance i—

“ In the first place, the time has come to make the boiler inspectors Government
-servants in every respect, like the factory inspectors, and to pay from general revenues
both their salavies and their pensions,  Irrespective of the amount of fees
earned.  Secondly, expert supervision jof 'the “inspecting slaff is. cssential. Police
officers and mewbers of the Indian Civil Serviee do not possess the veecssary technical
qualifications.  Thirdly, the preseut systers, by which in certain places representatives
of the interests to be inspected have a voice in the management of the inspection
department, is unsound, and shonld be abolished. Fourthly and finally, there shonld
be one officer in each of the larger provinces who should be responsible for the effective
working of the inspection staff.” He shonld bo ealled either a chief or first inspector
according as the work to be done is on o large or swall scale.”

We endorse these recommendations, and would add the following —
(1) Boiler inspection should be a duty of the provineial Departments of Industries.
(2) The Imperial Department of Tndnstries should draw np a sevies of technical
rules for the guidance of inwpectors In determining the pressure for which
a boiler may be licensed throughout India and should bring and mwaintain
these rules up to date in a form applicable to the various modern types of
boilers.
{3) The laws compelling persons in charge of boilers to possess certificates should
be abolished.
The sceond and third of these proposals would involve legistation.

* # #* * *
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APPENDIX III (b).

Additional Technical Questionnaire.

1t is proposed to formulate a set of rules for the material, design and construction
of land boilers for the whole of India and the Committee would be glad to have vour
opinion on the following points :—-

Standard Regulutions.

1 {#) 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 recommendatious of the British Marine Engincer-
ing Design and Construction Committee) be adhered to by the Boiler Inspection
Departments in Indin to the extent of oxelnding all boilers not complying with the
standard rules?  (5) or do you think that boilers not complying with the standard
mles in the matter of tests of material and being built under the supervision of an
inspecting authovity showld not be entively shut ont but be granted certificates at
alower pressure than would otherwise be granted ¥

Steam-pipes.

2. (a) Should main stomn-pipes be inspeeted by the Beiler Inspectors ¥ (h) If so,
should all main pipes irrespective of size or pressure be inspected? (¢) At what
intervals after the initial inspection should they be reinspected P (@) What kind of
poviodical inspection should be wade ¥ (¢) Would external inspection and hydraulie
test in place be sufficient? () Should the boiler rules specify tests for material
of steam-pipes P (g) Should cast ivon as material for steam-pipes be prohibited for
future main steam-pipe installations® () Should the date of hydraulic test and
pressure to which steam-pipes were subjected be shown in the boiler certificate?
i#) Do you consider that provision should be made in the rules for the effective
disconnection of steam and hot water communigation with another boiler during inspee-
tion or at any time when a person has to go inside? (7) If so, what in your
opinion would be effective disconnection ?

Safety Valves,

() Should there be more than one safoty valve on a hoiler ?

(b) If so, should one be a lock up valve ?

(¢) What in your opinion should be the minimum diameter of safety valve ¥

(@) If two safety valves are desirable, would you agree to them being in one chest ?

(¢) 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 ?

{9) In the case of sowe locomotive type boilers having the engine on top it is the
practice to place the safety valves on the cylinder casing istead of on the boiler itself.
A cast iron passage-way of appreciable length is thus interposed between the boiler
and safety valve, Do you consider this practice satisfactory ?

Mankoles.
(a) Should a manhole in the barrel of a lacomotive type boiler be required by the

rules P
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by Tf so, should a full sized manhole be required in barrels over a certain diamater P
(¢) What do you consider this diameter should be ?

{d) What size of manhole or sight-hole should be required for barrels below that
diameter ?

Nominal Horse Power.

(a) Should the term “ N. H. P. " of boilers be retained in the certificate P
(b) Tf not, what would you suggest should take its place?

{¢) By what means should a boiler be rated for inspection fees——on the fire grate
area or on the heating surface ?

/d) If on the heating surface, what rule would you employ for its measurement ?

Tube Plates.

(@) Tube plates of locomotive type boilers and certain multitubular vertical
boilers usually have no stays or stay tubes in the body of the plate. Should stay
tubes be required by the vule for all fube plates or would you agree to accept tube
plates under a certain size without stays P

(b} 1f so, what would you eonsider a suitable maximum diameter of barrel beyond
which stay tubes would be required P

{¢) 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 for same ?
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APPENDIX 1V.

Proceedings of a Conference of Mechanical Engineers held in
Calcutta on the 7th January 1921.

Mr, MacIntosh in opening the discussion stated that thoe opinion of the gentlemen
present was principully wanted on the suppleraentary questionnaire on technical
mattors connected with the design and construction of Land Boilars for India, but be-
fore dealing with that subjeet referred brieflly tv the general questionnaire and asked
for an opinion on :-~

(@) Whether it was considered necessary to have certitied engineers in charge of
Boilers. This subject was fully discussed and the representatives present
wero unanivously against any luw compelling a Boiler attendant 10 be a
certificated Enginecr,

(1) Tutroduction of a uniform stundard for boilers in India. All agreed that
there should be o unilorm standard for the design and constrnetion of
boilers for the whole of India, that the {echnieal rules should be framed by
the Government of India, and that the boiler certificate should be valid
throughout India. i

(¢) Unitication of the law and cxtent of loeal application. Opinion was
unanimous that there should be unitication of the law and that the Aect
should be applicable to boilers wherever situated.

(d) Exclusion of certain classes of boilers. Messts Stark, Agate and Skinner
were of opinfon that all locomotivi and other boilers appertaining to
railways us detined under the Railway Act and boilers coming under
Marine Survey should be excluded. Mr. Adams expressed the opinion
that boilers appertaining to Railways other than Locomotives, boilers of
steam launches not coming undev Marine Survey and boilers controlled by
the DPort Commission should be inspecied by the Loiler Inspection
Department.,

(e} Inclusion of Prime-movers and other classes of machinery. Opinion was
unanimous thal prime-movers should be excluded from the Aet,

(f) Appointment and conlrol of inspecting staff. After some discussion it
was finally agreed that the peed for a Boiler Commission no longer existed
as the Chief Inspector would be a whole-time officer coming directly under
the control of the Divector of Industrics, who would have an Advisory
Board to assist him in dealing with techunieal matters, but the gentlemen
present wished it to be clearly understood that they did not agree with the
hndings of the Publie Services Commission,

The supplementary questions on purely technienl matters were then taken up.
Mr. MacIntosh explained what it was proposed should be done as each point came up
for discussion—

(@) Standard regulalions.—Messrs Agate, Stark and Skinner werc of opinion
that boilers not complying with the standard rules should be granted
eertiticates at a lower pressure than would etlierwise be granted and that
the penalty should be such as to discourage any deviation from the
standard rules. Mr. Adoms was of opinion that all boilers not fully
coruplying with the standards laid dewn should be treated as second-hand
boilers and penalised accordingly. After considerable discussion Mr. Adams
agreed to accept the findings of the majority.

(L) Steam pipes~1. Opinion was unanimous regarding the necessity of
ingpecting main steam-pipes.
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2. There was some diffevence of opinion regarding the necessity of inspecting small
Ppipes of under 3 inches diameter but 1t was generally considered that for the sake of
uniformity it might be advisable to include all main steam pipes, which would be
clearly defined as meaning only the pipe from the main boiler stop valve to the prime-
mover or fivst user.

3. Mr. Stark thought 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 iu place would be
sufficient after the first inspection.

5. Opinion differed as to whether it was necessary that the hoiler rules should
specify tests for the material of main steam pipes.  Mr. Adams considered it was neces-
sary but the others were of opinion that it would be sufficient it the pipes were found
to be sound and of good manufacture at the initial inspection.

6. Considorable discussion took place on the use of cast iron for main steam pipes.
Mr, Adams was of opinion lhat cast ivon should not be permitted and quoted fatal
accidents which bad oceured through its use. Messrs. Agate and Stark coneidered
that cast Iron main steam pipes suight be allowed up to a pressure of 80 1bs as most
boilers were being worked over that pressure and this limitation would practically rule
them out, Mr. Skinner then stated that o considerable number of boilers were being
worked at 80 Ibs. in Bengal and were still being imported. Mr. Stark then proposed a
limit of 70 1bs. but on furthei discussion it was apreed that the limitation was merely
evading the question at issue and it was subsequently unanimously agreed that cast
iron for main steam-pipes should be prohibited altogether for all new installations or
renewals of main steam pipe vanges,

7. It was agreed that o certificate was not neeessary for steam pipes  and that it
would be sufficient il the date of fest was entered ou a foot-note of the Boiler certi-
ficate.

8. Opinion was unanimors that provisions should be wade in the rules for the
effective disconnection of stemm and hot water communieation with another boiler wlen
any person had to go inside and that effective disconnection should mean cither the
taking out of a length of pipe (which wag prefevable) or efficient blanking of the
various pipes, steam or water,

Scfety Valves,
(@) Opinion was unanimous that there should he two safety valves on ull boilers,

(6) There was some discussion as to the necessity of a lock-up valve, but after
My, MacIntosh had given his experience of their uselessness in practice, it was
finally agveed that there was no necessity for a lock up valve,

(¢) Miwhmum diameler of safely valve~—NMr. Adamns suggested a minimum of
one inch. Mr, MacIntosh stated that up to seven ot eight years ago in Bombay a
minimum of two inches had been requived and since then a minimum of one inch
had been laid down and a smaller dumeter could be aceepted at the discretion of the
Chief Iuspector, Mr. Adams thought that the acocptance of & smaller dinmeter than
one inch should not be left to the Chiet Inspoctor, but that a rule should be framed for
such contingencies and laid down in the rales.  After some disenssion it was finally
agreed that aninimum of one inch diameter should be laid down in the rules and the
Chief Inspector given power to accept n smaller diameter for very small boilers,
provided that the total avea was sufficient to meet the rules for safety valves.

{d) All agreed that two safety valves on one chest should be nccepted.

() Opinion was unanimous that a tee picce or distance piece between the safety
valve chest and the boiler should mot be allowed but in exceptionsal cases such ae
certain types of locomotive boilers having an engine on top safety valves might be
placed on the eylinder casing instead of on the boiler itself but wherever possible one
safety valve should be on the boiler itself.

{#) Opinion was unanimous that a safety valve chest to which the main -stop-
valve 18 bolted is unsatisfactory and should not be allowed.
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Manholes.

{e) All were of opinion that the rules should requive a full sized manhole for
locotype boilers with barrels over 3 feet in diameter and
{b) For barrels below that diameter manholes or sightloles wonld be sufficient.

Nominal Horse Power,

Every one agreed that this term was obsolete, useless and wisleading, that a more
appropriste term for caleulating the fees for inspection was required. Both evapora-
tive capacity and heating surface were suggested and after some discussion it was
agreed that the term “ Boiler Rating’ based on the approximate heating surface
should be used and that a rule should be framed taking in the principal dimensions
of the heating surface.

Tube Plates,

{¢) Opinion was unanimots that in locomotive type and certain multitubular
vertical boilers tube plates under a certain size do not vequire stays.

(h) There was some dilference of opinion regurding a suitable maximun diaweter
of burrel beyond which stay tuhes would be required but it was ultimately agreed
that the maximum should be 3 feet.

(¢) All were of opinion that account should be taken of the holding power of
ordinary tubes expanded into parallel or tapered lioles. but no rules could be
suggested.

Approved. :

H. E. SxixNER,—8-2-1921,
Approved. A

H. R. Sragk,—9-2-1921.
Approved.

R. P. Apans,—11-2-1921.
Approved.

U AGare,—11-2.1921,
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APPENDIX V.

Summary of Tour.

NUMBER oF WITNTSSES,
Dates on which N
evidence was Plave. o REMARKS,
heard. Documentary| Oral
evidence. evidence,
November.
27th to 30th . 1 Lahore 7 O
December. |
32d to 4ih o1 Kavachi, . 3 ‘ 0
8th to 11th < Bombay . . 10 12
18th to 14th . Almiedabad . 9 i 6
20th to 22nd . Nagpnr g 16 % 14
Januury. | \
3vd to tth . ; Caleutta . o 18 21 | Also Conference of
10th . . Jamshedpur 1 gf\i&?:wal e
16th . - Coimbatore : 3| 3
17th to 21st . E Madras . h 11 11
28th to 2nd Feby. | Rangoon . 8 12
February.
9th . . .| Shillong . . § [ Conference.
12th . .| Patna . . 4 3
14th to 17th .| Cawnpore . 23 21
. 19th . . Agra . . 1 1
ToraL . 113 131
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