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MINISTRY OF WORKS. HOUSING AND REHABILITATION
(Central Bollers Board)
NOTIFICATION
New Delhi, the 1lst January 1963

G.8.R. 510.—The following draft of certain Regulations, further smend the Indian Boiler
Regulations, 1950 which the Central Boilers Board proposes to make in exercise of the power
conferred by section 28 ofthe Indian Boilers Act,1923 (5 of 1923), is published as required by
sub-gection (T) of section 31 of the said Act, for the information of all persons likely to be affected
thereby; and notice is hereby given that the said draft will be taken into consideration on or
after the 31st July, 1963.

Any objection or suggestion which may be received from any personn with respect to the
said draft before the date so specified willbe considered by the Central Boilers Board. Such
objections orsugg=stions should be addressed to the Secretary, Cantral Boilers Board, Ministry of
Works and Housing, North Block, New Delhi,

DRAFT REGULATIONS
1. Thase regulations may be called the Indian Boiler (Amendment) Regulations, 1962,

2. In the Indian Boiler Regulations, 1950—
(1) in regulation 2—

(i) 1in clause (c), for the words ** five gallons” the figures, words and brackets “z2-75
litres (five gallons)** shall be substituted ;

() for clause (&), the following clause shall be substituted, namely :—

“(k) ** Steam pipe’’ means any pipe through which steam passes from a boiler to &
prime=mover or other user or both, if,—

(i) the pressureat which steam passes through such pipe excecds 3-5 kilograms
per square csntimetre above atmospheric pressure ; or

(#1) such pipc exceeds 254 millimetres in internal diameter ;
and Includes in either case any connected fitting of a steam-pipe *';

(2) in regulation 4—
(i) in clause (¢).—

(a) insub-clause (4ii), for the figures and words “ig/4 inch to the foot and, in the case of
smallboiler of not less than 1} inches to the foot’?, the words ** 1/20th of full size
and, in the case of small boilers of not less than 1/10th of full size®, and for the
figures and words *‘r/4 inch tothe foot?* the figures and words “1/15th of full
size ** shall respectively be substituted,

{b) insub-clausz ?U)’ for the words * their ultimate tensile breaking strength in tons per
square inch of section”, the words ¢ their tensile strength ** shall be substltuted;

(159)
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(77) in clause {d), for the particulars under the genersl heading ** Maker’s Name *  the
following particulars shall be substituted, namely ~—
Makers’ Name
Work's Number
Tested to
W.P. —_—————

Year of make
Kg/cm?/(Ib/sq. in) ———on—
Kg/em? (1b./sq. in.)

Inspecting Officer’s or
Inspecting  Authoriy's
Official Stamps,

(g) in regulation 5, for the figures and words * more than 26 tons per square inch »  and
for the words *° In s4ch cases the values of tensile and shear strength shall not be more than 26
and 21 gons per square inch for steel, and 21 and 18 tons per square inch for iron. Foriron across the
grain the (ensile strengtlivmay be 18 tons persquare, inch™, the words, figures and brackets * more
than 41 kilograms per square millimeter (26 tons per square inc’hS", and “ In such cases
the values of tensile and shear strengths shall not be more than 41 and 33 kilograms per
square millimeter (26 and 2T tons persquarcinch) forsteeland 33 and 28 kilograms per square
millimeter (21 and 18 tons persquare inch)  for iron.  Tor iron  across the grain the tébsile-
strength may be 28 kilograms per sguare millimeter (18 tons per square inch)™ shall respectively:

be substituted ;
(4) in Regulation 10, for clause (o), the followiaeg paragraph shall be substituted, numely -—

¢ When steels are intended for service temperatures over 371°C (700°F), the silicon content
shall be not less than o- 10 per cent or alternatively, the material shall pass the proof
test for crecp quality of carbon steel plates of boiler quality.”

(5) [lorthe tabl: under Regulation 12, the following table shall be substituted, namely :—



Schedule of percentage of Rolling weight

tolerances for boiler plates.
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(6) in Regulation 15, in clause (b).—

() in sub-clause (), for the figures and abbreviation * 8 in*’. and “2 in", the figures

and abbreviations and brackets *“ 203 mm (8 in)", and “s1 mm (2 in)” shall
respectively be substituted ;

in sub-clause (ii), for the figurc and words ** in inch diameter ** in the two placels

where they occur, the figitres, words and brackets *“ 25 millimeteres (1 inch)’* and
for the figures and words <1/4 squareinch”, the figures, words and brackets
** 161 square millimeteres (1/4 square inch)”, shall be substituted ;

(7) in Regulation 16, for the ﬁgurcs and worda¥W‘4 tons per square inch”, the figures
words, abbreviations and brackets *'6-3 Kilograms per sg. mm. (4 tonsfsq. in’)” 1 hall be
substituted, and for the table below that Regulation, the ?ol]owing table shall be substituted,

()]

mamely :-—



]

|
Des iption | Ultimate | Ultimate ‘ Milimum Elongation per cent* Bend Test Radins of
tensile  tensilc of Bend .
. stress; i steess Test piece A Test piecet l Test piece B T =Thickness or ‘dismete
kgimm® i  tons/ | 203 mm (R in.} guage y
$3. L len
| I
Plates for Shell. butt- | 41-—57 2636 | 23 fora1-47 kgfmm?} 21 for 41-47 kgimm? —_ 1T for 41-47 ke./mm?
straps, gussets and i (26-30 tons/sq. in.) {26-30 tons/sq. in.} {26-30 tons/sq. in.)
STays. ‘ 20 for 44-50 kg/mm? 18 for 44-50 kgimm? 13T for 44-50 kg/mm?
: {28-32 tons/sq, in) (28~32 tonsisq. in,) | {28-32 tons/sq. it
| 20 for 47-57 kg/mm? | 18 for 47-57 kg/mm? 14 T for 47-57 kg/mm?
! | {30-36 rons 'sq. i1} {30-36 tons/sq. in.) | (30-36 tons/sq. in.)
Plates for flanging & | 33—50 24—32 | 23for38-47kg/mm? l'21 for 38-47 kg/mm?* — 1T for 38-47 kg/mm?
for furnages, ‘ (24-30) tons/sq. in.) | (25-30 tonsfsq. in.) {24-30 tons/sq. in.)
20 for 44-5 kg/mm® | I3 for 44-50 kg/mm? —_— 14T for 44-50 kgfmm?®
! ] (28-32 toms/sq. in.) (28-32 tons/sq. in). {28-32 tons/sq. in.)
Plate for forge welding | 38—y7 24—30 : 23 for 18-47 kg/mm? | 21 } — 1T for 38-47 kg/mm?
| (24-3 tomssq.in.) | ; (24-30 tons/sq. in.)
Sections - \ 41—g7 | 26—30 | 23for 41-47 kg/mm*® | — — 1T for 41-47 kg/mm®
! or or {26-30 tons{sq. in.) ) s {26-30 tens/sq. in.
| 44—s52 ' 28—33 |20for44-s2kgimm® | 13 T for 44-52 kgfmm?
: ; [ (28-33 tons/sq. in.) [ (28-33 tonsfsq. in.)
Bars for bar strays. 41—57 26—36 | 25 for 41-47 kg/mm? 30 for 41-47 kgfmm? 11T
; {26-30 tons/sq. .} (26-30 tons/sq. in.)
22 for 47-57 kg/mm? 27 for 47-57 kg/mm?*
'; {30-36 tons/sq. in.) (30-36 tonsfsq. in.)
Bars for screwed strays  38—44 | 24—28 . 25 30 —
X or or
| 41—47 ! 26—30 ! ';
Bars for rivets, o 38—ay ] 24—28 .. ; 25 30 —
X or X or §
41—47 | 2630 . |

*For materail under 10 millimates (3 in.) in thickness reduce minimum rercentzge of elongation by 3.
+Machined in the c2se of Plates.



in
words and brackets ‘45 millimeters (1-3/4 inches)’ shall be substtuted ;

{9) in Regulation 19—

(#) in clause (@), for the figures and words ** finch ™, the figures, words and brackets
‘38 m'llimeteres (4 inch)’ shall be substituted ;

(#) in clause (b), for the figures and words *‘ 0-5inch’’, and “1 inch™, the figures,
words and brackets ** 13 millimeters (0-5 inch)”, and ‘‘z5 millimeters (I inch)?,
shall respectively be substituted ;

10) 1u Regulation 20, in clause (4); for the ﬁgurus and words ** 23 tons ™, the figures, words
and brackets ' 2540 kilograms (24 tons)*'  shall be subatituted ;

(11) in Regulations 28 and 30, for the figures and words ' 21 and 25 tons per square inch’,
who figures, words, brackets and abbreviations ** 33 and 39 kilograms per square |millimeter (21 and
2% per square inch)”’, shall be substituted ;

(12) in Regulation 32—

(# in clause (a), for the figures and words “ 21% tons per square inch', the flgures,
words and brackets  ““33-86 kilograms per square millimeter (214 tens per square
inch)”, shall be substituted ;

(#) in clause (b), for the figures and word * 1 inch” the figures, words and brackes
‘25 mllimeters (1 inch )'’, shall be substituted;

(13) In Regulation 33—

(1) in clauge (d), for the words and figures *° shall be not legs than ? inchen at the end
and 1} inch at each side,” the words, figures and brackets,” ghall not be less than 7
millimeters (3 inches at the ends and 38 millimeteres (1} inch) at each side™ shall
be gubstituted ;

(i) in clausc (), for the figures, words and abbreviations * 14 tons per sq. in,” the figures,
worda and abbreviations © 2z kilograms per square millimeter (14 tons per squere
inch)"”, shall be substituted ;

(#) in clause (f), for the wards, brackets and abbreviation ** One thot (temperature between
1200°F and 1400°F ), tﬁe words, brackets and abbreviatons “One hot (temperature
between 649°C and 760°C or (1200°F and 1400° F)”, shall be substituted;

(14) in Regulation 34,~—

(1) for the table under sub-clause (&), the following table shall be “substituted, namely:—

Tensile properties.
Unturned rods—Rods Turned rods—Rods above

2 millimeters (x-1/4 in.) 32 millimeters (1¢ in.)
n dia, in dia.

Minimum tensile strength . | 2298 kgfcm®, 2278 kg/em.t
(32,400 lbs.[3q. in.) 32,400 lba/sq. in.)

Elyngation, minimum percent ir st 40 45

mm (2 in,) gauge length.

(i) for clause (g), the following clause shall be substituted, namely :—

“(g) A piece of rod 2 ‘millimeter (1 in.) long shall be placed on end and hammered or
crushed down ~old to a thickness of 10 millimeters (3/8 in.) without showing
either crack or flow on the circumference of the resulting disc,”

14)* n Regulation 35,—

(1) in sub-Regulation (1)—

(s) iuclause (4), for the words, figures, brackets and abbreviation “‘shall be not less than
1450 tons (32,180 Ibs.) per square inch and e¢longation not less than 50 per
cent with 2 in.”, “ shall be not less than 14 tons §31,360 Ibs.) per squarc inch™,
and “ more than one ton (2240 lbs.? persquare inch’, the words, figures, brackers
and abbreviations ** shall be not less than 22-8 kilograms per square millimete



(145 tons per 5q, i) with an d"‘;ﬁ*;‘m“ not less than 50 per ¢ent with 51 mili-
metters (2 In.)"” * shall be not less than 22 kilograms per square milllimeter (14 tons
per 8q. in.)'"* and “ more than 1+6 kilograms per square millimeter (one ton per
8q. in.)” shall respectively be substituted;

(6) in clause (i), the words, figures and abbreviation “hydraulic pressure of 750 lbs
per square inch”, the words, flgures, brackets and abbreviations “hydraulic
pressure of 525 Kilograms per square centimster (750 lbs, per sq. in.)” shall be
substituted;

(i) in sub-rcgulaton (2)—
(a) for clanse (d), the following clausc shall be substituted, namely ;=
(d) Tolerances.~The tubes shall be solid drawn and shall be concentric within the working
margina for thickness given below,  The tubzs shill be straight and unless
otherwise ordered they shall be of uaiform diamoater throughout.
The working margins shall be as follows:—
On length 4+-1+6 mm. (1/16 in.)
On thickness L five percent of the specified thickness
On external diameter 4-0-13 mm. (-005 in,)

(b) in clause (f), for the words, figures and abbreviations “hydraulic pressurs of 790
Ibs. per sq.in.”, the words, figures, brackets am«.ly abbreviations "hydmu.ﬂc
pressure of 52-5 kilograms per square centimeter (750 lbs, per 8q. in,)” shall ba
substituted ;

@iy _for sub<clause (iv) of clause (d), the following sub-clause shall be substituted, namely ;—

(iv) Length.—The length of the tube shall be not less than the nominal length, but may
exceed it by the amount given below;—

Upto and including 9 meters (30 ft.) . 3 millimeters (1/8 in.)
Over 9 meters (30 ft.) . . . 6 millimeters (1/4 in.)”.

(16) For regalatlon 38, the following shall be substituted, namaiy:—

38. Tensile Test.—Teatr picces cut from thz enls of the selected tubes shall comply with the
following requirements i~

Uldmate tensile Minimum elongation per cent
stress
On zo3 milimeters [On 51 milimeters
(8 inches) (2 inches)
Not less | Not more | 6mm (1/4 ’ Less than | 6mm (1/4 |Less than
than than in.) thick 6mm in.) thick { émm
& over (1/4in.) | & over (1/4in.
thick thick

Strdp cut trom  tubes and | 31-5kg/ 44kg/mm.? 20 ! 18 30 28
tested in their curved | mm.t (28 tons
condition- (20 tons | per sq. {
per sq. in.)
n.) i |
Test lengths  taken from |30'5kg/ 44kg/mm.* 23 23
finished tubes (ends to | mm.t (28 tons
be plugged for grips.) (20 tons per sq.
per sq. in,)
mn.) \

(17) For regulation 39, the following regulation shall be substituted, namely:—

39, Flartsning Test.—A ring not less than 51 millimeters.(2 inches) in length cut from one
end of each sclectgégtubc shall be fartened between two parallel flat surfaces, the
width of which shall be not less than 1} times the outside diameter of the tube.
When the pressure is released, the interlor surfaces of the test piece (at the middle)



shall remaln at the following distances apart and the test piece 1. then show no
sign of crack or flaw:—

‘Tubes over 3 millimeters (0-128 inch) in thickness Not more than twice the thickness.

of tubes.

‘Tubes upto and including 3 millimeters (0-128 inch)

Until the interior surfaces meet
at the middle.

The flattening test carried out in accordance with any other standard code may be accepted
in which case the code adopted shall be specified.

{18) For the table in Regulatlon 40, the following table shall be substituted, namely :—

Thickness of tube

Increase in diameter percent

;rhmﬂlimctcra (o192 inches) and thinner . . . . 15

icker than § millimeters (o' 192 inch) upto and including 6 1z
millimeters (0° 252 inch().

Thicker than 6 millimeters (0-252 inch) . . . . 9-5

(19) in Regulation 43,—

() in clause (b), for the words, figures ani symbol “ not less than 6 inch”, the words,
res, brackets and abbreviations “not less than 150 mm (6 in.)” shall be suba-
tituted ;

(i) for clause (d), the following clause shall be gubstituted, namely:—

“(d) Toleranzs.—The tubes shall be of the dimensions specified, straight, cylindrical,
of uniform thickness and external diameter throughout, subject to the working
marging given in the table below :

(i) Diammeter.—The external diameter of the tubes measured at any point shall be within

the
following toleranccs.

Qutside diameter of tubes

Tolerances

Upto and including 64 millimeters (2-1/2 in.) +-0-4 millimeter (1/64 in.)

—0-8 millimeter (1/32 in.)

i
Over 64 millimeters (2-1/2 in,) . . . \ [-1%5

(ii) Thickness.—The thickness of the tubes shall be within the following tolerances ;-

Qutside diumeter of tubes . - . . { Volcrances

Upto and including 6.4 millimeters (2-1/2 in.) . I7-1/29
—7-1/2%

Over 64 millimeters (2-1/2 in.) . . -+ 15“';,
—370

Where the ends of the tubes are awelled or reduced the thickness st the ends may be de-
cressed below or increased above the nominal thickness of tubes by an amount in proportion to the
percentage of such swelling or reduction and, in addition 1o thisallow unce, the tolerances telating
1o thickness shall also apply.

(iif) Length.—The tubes shall be not less than the nominal fength but may exceed it by the
amount glven below:-—

Upto and including ¢ meters (30 fect) , . 3 millimeters EI /8 in.g
Over g meters (30 feet) . - . . 6 millimeters (1/4 in.




() in clause (b), for the words and figures *not less than z inches”, the words, figures and
brackets “not less than 51 millimeters (2 inches)” shall be substituted;

(ii) for the table in clause (c), the following table shall be substituted, namely:—

Thickness of Tube Increasc in diameter per cent
s millimeters (o' 192 inch and thinner) . . 15
Thicker than 5 millimeters upto and including 6
millimeters (0-252 inch) . . . 12
Thicker than 6 millimeter - . . . 95

(21) in Regulation 48,—
(i) for clause (b), the following clause shall be substituted, namely:—

‘‘(b) Heat Treatment.—The tubes shall be normalised at 8 temperature between 920°C
(1688°F) and ¢60°C (1760°F).”

(ii} for the tables in sub-clause (i), (i) and (iil) in clause (), the following tables shall  res-
pectively be substituted, namely —

@
Type of Tube . - | Outside diameter of Tubes . ’ Tolerance
Upto and including 64mm ‘I—I\-o- 4 mm 51/64 in,)
(2-1/2 in.) —o-8 mm (1/3z in.)
Hot finished
QOver 64 mm (2-1/2 in.) . . | +I%
Cold drawn . . .| All sizes . . . . 1-1—0
—1%
(i)
Type of Tube « . « |Outside diamcter of Tubes . T Tolerance
Upto and including 64 mm +17-1/2%
(2-3/2 in.) —7-1/25,
Hot finished
Over 64 mm (2-1/2 in.) L15%
—5%
Cold drawn . . .| Al sizes . . . . |+10%
—5%
(iif)
Upto and including 9 meters (30 ft.) . . . ¢ . 3mm(y8in)
Over 9 meters (30 ft.) . - . . . . « 6mm (1/4in.) -

(22) In Regulation 49,—

(1) in clause (b), for the words and figures “not less than 2 inches”, the words, figures.
and brackets “‘not less than 51 millimeters (2 inches)” shall be substituted;



(ii) for the table In clause (¢), the following table 1 . be

Thickness of Tube Increase in diameter per cent
3 millimeters (0- 128 inches) and thinner . . . - |rz-1/2
Thicker than 3 millimetcrs upto and mcludmg 5 millimeters
(0-192 inches) . . v |9-1/2
"Thicker than 5 millimeters (0-192 in.) . . . . |6}

(23) in Regulation 53,—
(5) for the tables in sub-clauses (¢) and (#f) of clause (¢), the following tables shall res-
pectively be substituted, namely :—

)
Type of Tube Outside diameter of tube § Tolerance
[ Upto and including 64 mm (24 inch) . | +o-4mm (1/64 in,)
; —o-8mm (1/32 in,)
Hot finished
Over 64 mm (24 inch) . . ) F1%
—_1 %
*Cold drawn . . .| Allsizes G- 0%
—1
(i)
Tyre of Tube Qutside diameter of tube Tolerance
Upto and inclirdinng 64 mm (24 inch) b+ 17*%
Hot finiehed
Over 64 mm (24 inch) . . | h15%
—5%
WCold drawn . . . Allsizes . . . . . 10
—5%

(i) for sub-clause (#id) of clause (¢), the following sub-~clause shall be substituted,
(1) Length. ‘The length of the tubes shall be not less than the nominal length bur may
exceed it by the amount given below 1 —
Upto and including 9 meters (30 ft.)
Over 9 meters (30 ft.) . .
(24) in Regulation 54,—

(1) in clause (b), for the words and figures “not lass than 2 inches”, the words, figures
and bracksts ‘‘not less thun 51 millim:ters (2 inchus)™ :mau be supstituted ;

(i1) for the table in clause (¢), the following table shall be substituted, namely :—

3mm (1/8 inch).
. 6mm (1/4 inch)

B i L T S IO Y

Thickness of Tube Increase in dismeter
per cent
3 millimeters (o+128 inch) and thinner 124
Thicker than 3 millimeters upto and including § millimeters (0* 192 Inch) ok
“Thicker than § millimeters 6}




Ta . ‘ . 57, for i .
«NOT RXS3IADING 855°F (454°7)", the words, figures, abbreviations aad brackets “NOT
BXCEBDING 454°C (850°F)"" shall be substituted ;

(26) In Regulation §8,—

() in clause (), for the figurss, ibbreviations and brackets “750°F (399°C)"” in the two
placas whate thry accar and “850°F (454°Q)", the ﬁ%urca, abbreviations and
brizksts ““399°C gﬂa"F) anl 454°C (850°F) shall respectlvely be substituted ;

(i1) for clause (f), the following clause shall be substituted, namely :—

*‘(f) Le1gth.—The length of each tubz shall be not less than the nominal length, but may
excaed it by the following amounts

Nominal Length Tolerance
Upto and including gm (30 ft.) . . . . . 3 mm (1/8 in,)
Over 9m . . . . . . . 6mm(1/41in.)";

(a7) I1 regalation 59 (i) in clauss (b) for th: figures, words and abbreviations, 4 Inch, 1/8 in,
and { in., the following figures, abbreviations and brackets shall be substituted, namely :—

102mm (41in), 3mm (1/8 in.) and 13mm (1 /2 in.)
(#) in clause (¢), for the figure and abbreviatdon, 2§ inch the following figures, abbrevia-
tioms and brackets shall'be substituted, namely :—

64mm (2§ in.)

82.8) (¥) For the portion of clause (5) above the Table in Regulation 59, the following clause
shall be substituted, namely :—

(b) Flange Tast.—(i) A section of the tube not less than 1c2 millimcters (4 inches) in
Iength shall be eapable of having a flanged turned over at a right anglete the body of the tube
withoat cracking or showing flaws, This flange, as m=asured from t 1e outside of the tube, shall
net be less than 3 millimsters (1/8 in.) nor more than 13 millimeters (§ in). Within these limits, the

width of the flange shall be not less than the following (—

¢ POSITION AFTER
USING FLATTING o N AFTER
'L_‘_ TooL. uss';ru'g FLATTE™
8 ALac’ T
Cf‘} C3 ‘j—
A: 0D orrTuBt LESS Cq4. LINERS:

188 8 AN
1
< FTUB 5 €8 Az OD OF TUBE PLUS C
C= 0.3 MM OR 32 4.
MHERE Ct = ¢ MM.OR (Yal!N) | C12 108 MM 0B 4/ 1N -
CazlOMM.OQ 3/3114-
Cax 19MM.OR !4 IN-J.
Cq: G MM.OR (5/ IN') .
Cs: 8 mmon( 3igiN)

01e Brock ¢ FLARING TOOL



(i) Inm the , it i3
Fig. below be used.

(i11) (¢) Crush Test.—When required by the Inspecring Authority, crushing test shall be
made on sections of tube 64 millimeters (2§ 1n.) in length which shall stand crushing longitudi-

nally, withour cracking, spliting or openirg at the weld, as follc ws :—

Wall thickness of tube

Height of crushed section

Type A Tubes

Type C Tubes

k

3-4mm (135 In.yand under | Ygmm (¥in.) or unti} outside folds are in con-

tact.

Over3r4mm (-135in.) . | 32mm (1}in.)

Crush tests not re-
quired.

Slight surface checks shall not be cause for rejection.
(29) for the table bzlow Regulation 60, the following table shall be substituted, namely —
Tensile Requirements

Tensile strength min.

Type A
3304 kg'cm?
(47,000 Tbs/sq. in,)

———

Type C
4218 kgicm?
(60,000 lbs/sq, in.)

Yield point min,

1828 kg/cm?
(26,000 lba/sq. in.)

2601 kg/cm? .
(37,000 lbs. (8q. ir,)

Elongation in §1 mm (2*) min, per cent

35 30

For longitudinal steip tests a deduction for  each T
0'8 mm (I/32 in.) decrease in wall thiockness be-
low 8mm (5/16 inf) from the basic minimum

__ elongation of the following percentage. 1'75 1-50

(30) For regulation 61, the following rcguI:tiofl shall be substEt::d namely ::

61. Hydraulic Test.—(a) Each tube shall be tested at the Maker’s Works and shall withstam
for a minimum of 10 seconds a hydraulic test pressure which shall impose a minimum fibre stress
of 1125 kglem? (16,000 1bs/aq. imv) and not exceeding 1687 kgfem® (24,000 Ibs/sq. ini) for type A
and not exceeding 1828 kg/cm? (26,000 1bs./sq. in.) for type C as dctermined by the following

formula ;—

Where P+ Hydraulic test pressure
3-= Fibre stress
D= Quiside diameter of tube
t =Thickness of tube wall

(5) Tube shall be struck near both ends while under the test pressure

+z lb3) hammer or its equivalent,

(31) In Regulation 62, in clause (b) for the figures and abbreviations

219

Po—

D

with a 1 kilogram

I in.”’, the figures,

words, brackets and abbreviations “25 millimeters (1 in.)”” shall regpectively be substituicd ;

name.

(Pz) For the table below clause (d) of Regulation 64, the following table shall be substituted,

!

On diameter
Outside diameter of tube

On thickness

On length

Plus Minus

Pius l Minus Plus l Minus

Under 64mm (2} in.) or4mm | 08

mm

(1/64 in.) | (132 in.)

Percent

64mm and over .

I

Percent Percent

I

10 ‘ 10
|
|

Percent 3mm

0
(1/8 in.)
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—

(lgya) for the table below clause (¢) of Regulation 65, the following table shall be substituted,
ey

TIAMY

Increase in diameter

Thickness of tube percent
Upto 3-3 millimeters (0- 128 Inch) . . 95
Above 33 millimeters to 49 millimeters (0192 in.) 75
Above 4-9 millimeters . . . . . . . . 5-0

(34) in Regulation 67, for the figures, abbreviations and word “1000 lbs. per sq. In."”, the
figures, abbreviations, brackets ‘70 kg/cm?® (1000 1bsfsq. in.)"” shall be substituted ;

i i i inni “the worki argin shall
Bra ot e i B e 1 e e et oy e Bolowing anail e mebstitated
namely ;—
The working margin shall be as follows ;—
On thickness—plus or minus 10%,
On external dia, for tubes under 64 mm (2} In.)—plus o 4gmm (1/64 in.) and minus 0-8mm
(1/32in.)
On external dia, for tubes 64 mm (24 in.) and larger—plus or minus 1 percent.

(36) Por the table below clause (@) of regulation 6, the following table shall be substituted,
namely (—

Ultimate Tensile Strength Elongation
| percent on
Not less than Not more than 203mm (8 in.)
Stripa ent from the tubes | 31-5 kg/mm? 38-0 kg/mm® 10
clear of the welds and | (20 tons/sgq. in.) (24 tons;sq. in.)
tested in thelr curved
condition,
Teated lengtha taken from | 31-5kg/mm? 38-8 kg/mm? 124
finished tubes (ends of | {20 tons/sq. in.) (24 tons/sq. in.) |
tubes to be plugged for
grips),

(37) For the table below regulation 7o, the following table shall be substituted, namely (=

Thickness of Tube Increase in - dlameter

| percent
Upto 5 millimeters (o- 192 inch) 1 2}
Above s millimeters . . . . . . . . . l 1t

(38) in ch;ulation 71, for the figures and abbreviation “2 in.” and “r§in.” the figures, words
ang brackets ‘51 millimeters (2 inchesy and “*41 millimeters (1§ inches)” shall respectively be
substituted :

. Eag) in Regulation 72, for the figures and abbreviations “1000 lbs./sq. in.”’, the figures, abbre-
viations and brackets “70 kg./em? (1000 ths./aq. in,)"” shall be substiruted ;

(40) For Regulation 73, the following regulation shall be substituted, namely : —
73. Scope.—Steel castings shall be of the following grades,

Grade Ultimate Tensile Stress, Minimum

o]k

50-0 kg/mm?* (32 tons/sq. in,)

440 kg/mm?® (28 tons/sq. In.)
55-0 kg/mm* (3% tons/sq. in,)
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541) In Regulation 77, for the table under clause (@), the following table shall be substituted
namely i—

Grade
A B C

Ultimate tensile stress not kg/mm? 50-0 kg/mm? 5 kg/mm?

less than, 28 tons/sq. in.) (32 tons/sq. In.) 35 tons/sq, u.)
Yicld stress or 0 5% proof | 22 kg/mm? 252 kg/mm?® 27-5 kg/mm?®

slress not less than. (14 tong/sq. in.) (16 tons/sq. In.) (175 tons/sq. in.)
Elongation, pcreent not less 22 20 15

than,

(42) For Regulation 78, the following regulation shall be substituted, namely :—

78. Bend test.—Cold bend tests shall be made upon test piccas having a rectangular scction
of 25smm wide by 19mm thick (1 in, wide by 3/4 in.thick). The test pieces shall be machined
and the edges rounded to u radius of 1-6mm (1/16 in.). The test pieces shall be bent over the
thinner section.

__ Bend tests may bc made by pressure or by blows and the rest pieces shall without fracture
withstand being Dbent round a formmer having & radius of 25 mm (1 in.) through an angle not less
than that given in the following table :—

Grade of Casting Angle of bend—minimum

A . . . . . . . . . 120°
B . . . . . . . . 90"
C . . . . . . No test

(43) For Regulstion 83, the following regulation shall be substituted, namely :—

83, Tensile rests.—The ultimate tensile streys and elongation shall be between the limits of
38 o kg/mm?® (24 tons/squ.) #nd 60-0 kgymm? (38 tens/sq, in.) and 33% and 19% respectively
determined on stundard Test piece C or subsidiary standard Test piece ?Scc Appendix B),

Should a tensile test piece break outside the middle half of the test gauge length the test
may. at the manufacturer’s option, be discarded and another test be made of the same forging.

(44) For Regulation 84, the following regulation shall be substituted, namely :—

84. Bend tests.—(q) Bend test picces shall be of rectangular cross section machined to 2
finished size of 25 millimeters wide by 19 millimeters thick (1 inch wide by 3/4 inch thick). In
the case of headers, bend test pleces may be cut transversely 14T wide by T thick where T is
the thickness of the headers. The edges shall be rounded to 2 radius of 1-6 millimeters (1-1/6
inch). ‘The test pieces shell be bent over the thinner Section.

() Test preces shall be bent when cold through an angle of 180° without fracture, the in-
ternal radius of the bend being not greater than that specificd in the table below, for the 25 mm
wide by 19 mm thick (1 inch by 3/4 inch thick) test piece and not more than 14T for the full thick-
ness test piece.

Ultimatc tensile stress Internal radijus of bend

Upto 50-0 kg/mm?¥ (32 tons/sq. in.) . . . . | 6mm (} in.)
Above 500 kg/mm? and upto 56 kg/mm? (36 tons /sq. in.) . | 1omm (3/8 in)
Above 56-0 kg/mm® and upto éo-0 kg./mm? (38 tons/sq. in,) . | 16 mm (5/8 in.} |




(45) in Regulation 88, —
(v) for the table in clause (@), the following table shall be substituted, namely :—

Diameter of Test Bar Limits on | Over all | Main cross-sectional thickness of’
Diameter Length cagtinge represented
15'24mm Z-1-1 mm 254mm | Not exceeding romm
22:125mm +1-625mm 38tmm | Over 10 mm and not exceeding 1gmmy
30-48mm +2-25mm 533mm | Over 1gmm and not excecding 29mm:
40-6tnm +2-smm s33mm | Over 29 mm and not exceeding 41mm
53-3mm 42 smm 686mm | Over 41mm
1
OR
Diameter of Test Bar Limits on Over all Main cross-sectional thickness of
Diamecter Length castings represented
06 in +n 45 in ( 1O M. Not exceeding 3/8 in.
0875 in. 4 0-06% in, j 15 in. Over 3/8 in. and not exceeding 14 in.
I-2in, 4-0-090 in, ‘ 21 in, Over } in. and not exceeding 1-1/8 in.
1-6in, -Lo-10in. ‘ 21 in. Over 1-1/8 in. and not e¢xcecding 1-5/8
in,
!

2-Iin, 4-0-10 . [ 27 in, Qver 1-5/8 in.




() for the tabjes in clanse () the following tables shall be substituted, namely :—

‘TABLE
Diameter as Gauge Area Minimum Min. |Minimum Screwed ends Approximate Main cross-sectional
cast Dismeter paralle] racius | length minimom over alt thickness of casting
length of plain length represented
ends
Size Min. Plain Screwed
length ends ends
B D A P R C E F ip LS
I5-24mm 10-13mm |, 80 65smm?] 25mm 32 mm 32 mm 14 mm dia, 14 mm 114 mm{ 76 mm | Not exceeding 10 mm.
2 mm pitch
22 125mm 1432 mm | 161-3mm?®| s1 mm 85 mm 38 mm Ig mum dia, 19 mm 170 mm| 122 mm| Over 10 mm and not
2+ smmpitch, exceeding 19 mm.
22 mm dis,
] 2-smm Ppitch|
30 48mm 2027 mm' 322-6mm? S$I mm 89 mm SI mm 29 mm dia, 29 mm 210 mm; 149 mm | Over 19 mm and not
t - 3mm pitch exi ing 29 mm.
40+ 6mm 28-65mm '645-2mm’ 5I mm 89 mm §7 mm 38 mm dia, 38 mm 229 mm| 184 mm | Over 290 mm and not
‘ 4mm pitch exceeding 41 mm.
§3'3mm 40° 54 mm 11290-4.mm' 51 mm 89 mm 83 mm 5I mm dia, SI mm 283 mml 210 mm Over 41 mm.
| smm pitch

3

The test bars shall be cest as parallel bars of the diameter given in column B and then machined to the dimensions D and P in the above table.




Diameter 23 Gauge Area |Minimum Min, | Minimum Screw ends Approximate Main cross-sectional
cast Diameter parallel radius length minimum over all thickness of casting
length of plain length Tepresented
ends
Size Min, Plain Screwed
length ends ends
B D ‘A P R C E F Lp LS
06 in 0-399in. | o-125 I in. 1} in. 1} in. 9/16 in. dia,, 9/16 in, | 4} in. 3 in. Not exceeding $in.
sq. in o083 in &
o'063 in. pitch
0-875in} 0564 in | 0'25 2 in. 3% in. 1} in. 1 in. dia., 0083 | 1% 1n, 7-1/16 in, | 4-13;16in.| Over 3/8 in. and not
8q. 10. in. pitch or egceeding 3/4 in.
§ in. dia, o' 111
in. pitch.
12 in. 0:798 in. | 050 2 in 3§ in. 2 in, 1% in. dia,, o-T11| 1} in. 84 in, 5§ in, Over § in. and
5q 1. in, or 0-143 1. not exceeding 1} in,
pitch.
1-6 in. Ir128in | 1-00 2 m. 34 in. 2} in. 1} in. dia., 1%in, g-1/32 in. | 7} in. Mover 1-1/8in and
sg. In. o166 in. and pot exceeding 1§ in.
0'125 in. pitch
21 in. I-596 in. | 2-00 2+in 3% in. 3t . 2in. dia,, 2 in. 1§ in. | 8% in. Over 1§ in.
8qQ. mL 3%:'312.9 in.,

The test bars shall be cast as paralle] bars of the diameter given in column B and then machined te a dimensions D and P in the zbove table.



.ln kness a test bar of larger diameter than

o o~ SI (2
f3 *3 millimeters (2 - 1 inches) may be used by agreement between the manufacturer and the Inspect-
ng Authority,

(46) For regulation 9o, the following regulation shall be substituted, namely:—

90. TRANSVERSE TEST.—A transverse test bar cast in accordance with Regulation 88(a)
must, when placed on supports set at a distance shown in column 2 of the following table, sustain
a load applied et the centre of not less than that shown in column 3 and must show before rupture
a deflection not less than that shown in column 4.  The supports and the point of application of the
load shall be rounded to & radius of not less than 3 millimeters or (1/8 inch.).

Diameter of test bar Distance between Minimum breaking Minimum deflection
supports load-Grade A Grade A
bs 2 3 4
15-24mm (0-6 in,) 228+ smm (9 in,} 240 kg (530 Ibs.) 1-78mm (0'07 in.)
22-125mm (0875 in.) |305mm (12 in.) 538 kg (1,185 Ibs,) 254 mm (010 in.)
30°48mm (1-2 in.) 457mm (18 in.) 885 kg (1,950 Ibs.) 8-81rmm (o0-15 in.)
40-6mm (1-6 in.) ' 457mm (18 in.) 19471 kg (4,280 lbs.) 3-0§mm (o012 in.)
53+3mm (21 in,) 6Tomm (24 in.) - | 3021 kg (6,660 Ibs.) 3-8rmm (0-15 in.)

If the diameter of a trarisverse test bar as cast varies within the limits specified in Re%ulatiqn
38(a), the equivalent breaking load for the test bar of standard diameter shall be caleulated in
accordance with the factors given in Appendix F.

(47) For the table below regulation 91, the following table shall be substituted, namely :—

Diameter of test bar J Minimum ultimate tensile stress Grade A
15-24mm (0-6 in.) . . . . . | 19-69 kg/mnm?® (rz-§ tons/sq, In.)
2z-125mm (0875 in.) . . . . .| 189 kﬁ/mm’ (r2-0 tons/sq. in.)
30°48mm (1-2 in.) . . . . .l 17-32

g&/mim? En -0 tons/sq. in.)
40°6mm (1-6 in.g . . . . . | 16-54 kg/mm? (10- § tons/sq. in.)
£3:3mm (2-I in, . . . . . | 15-75 kg/mm®* (10-0 tons/sq. in.)

(48) For regulation 92 the followlng regulation shall be substitured, namely;:—

92, NUMBER OF TRANSVERSE AND TENSILE TEST.——The number of tests requited
for each batch of castings shall be in accordance with the following table, the various classes of
castings being divided into four representative groups. One test shall refer to one transverse and
one tensile test whether taken from one or two test bars as cast.

Group ] Welght of castings \ Test requirements
1 | Upto 12-7 kilograms (28 1bs.) . . |One test for each 1 5;25{1 kilograms (30 ewt.)
of castings or part thereof,
2 | Over 12-7 kilograms (28 lbs. and upto [One test for each 2032 kilograms (2 tons)
50-8 kilograms (1 cwt. of castings or part thereof,
Over 50-8 kilograms (1 cwt) and upto | One test for cach 4064 kilogramas (4 ton)
1016 kilograms or (1 t on) of castings or part thereof.

In the above Groups 1, 2 and 3, all castings represented by one test must be poured frm
sme ladle or same heat as the bar or bars provided for the test,

4 Over 1016 kilograms (1 ton) and important bnc test for each 4064 kiograms (4 tons)
castings where mutually agreed upon, of casting or part thereof or for each castings
weighing 4064 kilograms (4 tons) orp

more.




m on 94,—

(#) in Sub-Regulation (1), for the figures, brackets, letters and words *3/32 inches
(12 S$.W.G.)", “33 tons per sq. inch” and “3/32 inches”, the figures, letters, abbrevia-
tions and brackets “2+ 5 mm (3/32 in.)”, “52 kg./mm?* (33 tons/sq. in.)” and  *2-5 mm
(3/32 in.)”” shell respectively be substituted;

(1) in sub-Regulation (4), for the figures and words “shall not exceed 18 inches” and
“minus o-002 inch”, the words, figures, brackets and abbreviations “shall not exceed
457 mm (18 in,)” and “minus ©-05 mm (0002 in.)” shall respectively be substituted ;

(50) in Regulation 95,=—-

() in clause (a), for the figurcs, letters and words *'6 8.W.G.”, “26 tons per squarc inch”
and *“20 tons per square inch”, the figures, abbreviations, brackets and words “5 mm
(o-192 in)", “41 kg/mm* (26 tons/sq. in.)” and **31-5 kg/mum? (20 tons/sq. in.)"” shall
regpectively be substituted;

(%) in clause (¢), for the figurcs and words “28 tons per square inch”, the fizures, abbrevia--
tions, brackets and words *44 kg./mm? (28 tons/sq. in.)” shall be substituted;

(%) in clause (d), for the figures and words “1/8 inch” and “1/16 inch”, the figures, abbrevia-
tions, brackets and words “3 mm (1/8 inch)’” and ©“1-6 mum (1/16 inch)” shall respectivels
be substituted;

(fv) in clause (e), for the figures, symbols, letters and words “36-5 x W x C tons” the follow
ing shall be substituted, namely:—

“C1x Wx Cwhere C I w5748 kg./mm? or 36-5 tons per sciuarc inch”;

(v) in clause (f), for the figures, letters and abbreviations *“6 §.W.G.” and ‘30 ft. 1bs.,”
the figures, letters, brackets, abbreviations and words “s mm (o2 in.)” and “4-15
kilograms meters (30 ft. Ibs.)"" shall respectively be substituted;

(s1) in Regulation 96—

(#) in sub-regulation (1), for the figure “1/4 inch”, the figure, abbreviations and brackets
“6 mm (z/4 in.)” shall be substituted;

(#) in sub-Regulation (2), for the figures and words *1/4 inch”, “1/8 inch” and “1/16 Inch'’

the figures, abbreviations and brackets “6 mm (1/4 in.)”, “3mm (1/8 in.)” and “I1-6 mm
(1/16 in.)” shall respectively be substituted;

(s2) in Regulation 97,~
(@ for sub-regulation (1), the foliowing sub-regulation shall be substituted, namely :—

“() Cruciform—TFillet Weld Tensile Test. Three test specimens one each from test
pieces prepercd according to the procedures laid down in Appendix H,, shell be
tested in accordance with the method specified therein. If the diameter of the largest
size of electrode manufactured is less than 6 mm (1/4 in.) then two specimens only are
required. Fach specimen shall withstand an ultimate tensile load of not less than
C; x W x C where C,=57-48 kg/mm? or

36+5 tons per square inch,
Wethe width of the test specimen

and C =the effective size of welds,

For the purpose of calculating the test load, the effective size of deep penetration fi .et
welds shall be taken either as 0-7 x [the avcrage length plus 25 mm (3/32 in.)]
or as the actual mean throat thickness plus 1-6 mm (1/16 in.) whichever is the greater.

(17) in sub-regulation (2),—

(a) in clausc ga , for the figures and words “1/16 inch”, the figures, abbreviations and
brackets “1+6 mm (1/16 in.)” shall be substituted;

(&) in clause (b), for the figures and words “3/32 inch”, the figures, abbreviations and
brackets “*2-4 mm (3/32 in.)”’ shall be substituted;
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(53) In Appendix H-1, (i) in clause (1),—for the figures and words—"28 and 32 tons
per square inch”, the figures and words

“44kg/mm? (28 tons per sq. in.)** and
“s0 kg/mm? (32 tons per sq. in,)"” shall respectively be substituted.
(#) in clause (2)—
(a) for the first paragraph, the following paragraph shall be substituted, namely:

(2) All~weld Metal Test.—Method of preparation of test piecesi—

The temperature of the parent metal shall be between 10* and 38°C (50°—100°F) immediately
before depositing the first run of weld metal. The test specimen shall not be subjected to an
mechanical or thermal treatment other than that required herein, All-weld test pleces ah
be prepared as shown in Figure 1* by depositing weld metal between the chamfered edges of two
plates, each 22mm (7/8 in.) thick. he preparation of the plates shall give an included angle of
20° and the distance between the plates at the root edges shall be 13mm to 13-s5mm(1/2 in. to 17/32
in.g The joint shall be closed at the bortom by a backing plate 32 mm. (1/4 in.) wide by 6mm (1/4
in.) thick, The rwo plates shall be 178mm (7 in.) long and the dimension B from square edge to
root edge of each side plate shall be between:—

s1mm (2 in.) minimum and 76 mm (3 in.) maximum when testing 2°5 mm (3/32 in.)
clectrodes.

76 mm (3 in,.) minimum and 10z mm (4 in.) maximum when testing 3 mm (0-128 in,) or
4mm (0-16 in.) electrodes.

102zmm (4 in)) minimum and 127 mm (5§ in,) maximum when testing s mm (o-z in.)
electrodes,

127 mm (5 in.) minimum and 152 mm (6 in,) maximum when testing 6mm (1/4 in.) or
8 mum (5/16 in.),
The assembly shall be welded together with these plates pre-sct so that the gap at the top
between the chamfered edges of the plate is 25 mm (1 in.l; and the plates may be approximately
level when the butt-weld is completed.

(b) in the third paragraph, for the figurcs and words “1/16 inch™, “ 1/8 inch"’, the figures,
abbreviations and brackets *“ 16 mm (1/16 in.)” and ** 3 mm (1/8 in.)"* shall reg-
pectively be substituted ;

(¢) in the fourth paragraph, for the figures, abbreviations and brackets “1112°F to  1202°F
(600° to 650°C)"", the figures, words and brackets *“ 600° to 650°C (1112° to 1202°F)"”
shall be substituted;

(#i1) in clause (3),forthefigures,letters and brackets *“ 50°F (10°C), the figures and letters
“ 10°C (50°F)" shall be substituted;

(#0) in clause (4)—

(a) in the first paragraph, for the figures, symbols and words * 6 inches x 3 Inches X
#inch* in the two places where they occur, the figures, abbreviations, symbols

and brackets ** 152 mmX 76 minx 13 mm (6 inches X 3 inches X § inch)” ghall
be subgtituted;



(b) in the second paragraph, for the ﬂgurcs, "words and brackets 5 in. *’, ¢} in,”,
and “6 §.W.G. (or 0-2 inches)” the figires, abbreviations and brackets ‘“ 127
mm (5in.)”, “6mm ( in).”” and “5 mm (0-2 in.)” shall respectively be substitu-
ted;

(v) in clause (5),—

(a) in paragraph I, for the figures and words ** § inch”, ** 6 inches’” and } inchs

the figures, abbreviations, brackets and words ‘13 mm(¢inch)”, and ““ 127 mm
(5 inch)” and “8mm (} inch)’” shall respectively be substituted;

(b) for Table 1, the following Table shall be substituted, namely:—
TABLE 1

Welding procedure for preparation of trangverse tensile teat and bend test pieces.

Welding pogltion for test pieces, All Angles 5° as | Welding procedure
shown in T'gble-5 below.

FLAT

Weld slope o° . . . . . | 1, All runs made with 4mm (0-16 in.)
electrodes.,

Weld rotation 0® . . . . | 2. First run—smm (0-2 in.) electrodes.
Subsequent  runs—8mm (5/16in.) dia-
meter  electrodes (or largest size manu-
factured).

INCLINED
Weld slope 30° . . . . - | First run—4qmm (o'16 in.) electrodes.
Weld rotatlon 45° . . . . . | Subsequent runs—smm (0-2in,) electrodes,

HORIZONTAL-VERTICAL

Weld slope 0° . First run—4qmm (o-16in.) clectrodes.

Weld rotation go° . Subsequent runs—smm (o' 2 in.) clectrodes,
VERTICAL o .

Weld slope 90° . . . . . | Allruns made with4mm (o' 161in,) electrodes.
OVERHEAD

Weld slope 0° . . . . . | Al rung made with 4mm (0-16 in.) electro-

Weld rotation 180° . . . . . des. .

(¢) in the first paragraph after Table 1, for the figures and letters ** 8 $.W.G.,”” and “*1/8
inch", the flgures, abbreviations and brackets * 4 mm (0-16 in.)” and ** 3 mm
(1/8 in.)” shall respectively be substituted;
(vi) In clause (6), for the figures and word “ o-04 inch”, the figures, abbreviations and
brackets *‘ rmm (0-04 in.)”’ shall be suhstituted :

(vif) in clause (7), for the figures and words ** 1-1/2 inzhes” and ““ 1/20inches™, the figures
abbreviations and brackets “*38 mm (I $in.)” and “1-3 mm (1/20 in.)" shall
respectively be substituted;

{eifs) in clause (8), for the flzures, letters and brackets Eo%—-mo"F (10°-38°C)”’ tha
figures, letters and brackets ** 10°—30°C (50°—100°T)"" shall be substituted;
(ix) for Table 2, below clause (3), thz following Table shall be substituted;

TABLE 2

Welding procedures for preparation of cruciform fillet weld tensile test pieces for normal
penctration electrodces.

Welding position for test pieces (All angles (5°) as / Welding Procedure

ghown in Table-5 below.
I

FLAT

Weld slope o°
Weld rotation o°

—_— .

One run—6mm (o-23 in.) or 8 mm §/16 in,)
diameter clectrodes.
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INCLINED
Weld slope 30° Not more than 3 rung-—4mm (0r16 in)
Weld rotation go® . . . . . clectrodes,
HORIZONTAL—-VERTICAL
Weld slope o° . . . .| Not more than 3 runs 5mm (0-2 in.) or mm
Weld rotation 45° . . . . . (0-23 in.) electrodcs.
VERTICAL
Weld slope 9o° . . . . . | One run—-g4mm (o-16in.) clectrod os.
OVERHEAD
Weld slope o° . . . . . | Not more than 3 runs—imm (0-16 in.
Weld rotation 180° . . . . . or smm (0-2 in.) electrodes.
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(3) in the first paragraph, for the figures, letters and brackets “ 50°—100°F (10°—38°C)""
and * 6 inches’’, the figures, letters, brackets and abbreviations" 10°—38°C (50
100°F)” and ** 152 mm (6 in.) shall respectively be sustituted;

(#) for Table 3, the following Table shall be substituted, namely:—

TABLE 3
Welding procedure for preparation of butt-weld test pieces. Deep penetration electroces,

Welding ¥osition for test pieces (All angles 5°) as

shown In Table & below, Welding procedure.
FLAT
Weld slope o® . . . . - | 1. One run on each side of joints with the
Weld rotation o® . . . . \ largest size of electrode manufactured.

Plate thickness equal to twice the deia-
meter of the core wire or r3mm (%in.),
whichever is less.

2, One run on cach side of joint with the
smallegt size of electrode manufactured
(but not less than 3 mm or 1/8 in. dia-
meter). Plate thickness equal to at lcast
twice the diameter of the core wire.

3. One run on each side of joint with 6mm
(1/4in.) diameter  electrodes. Plate
thickness not less than 13 mm (§ in)'”"

(#%) after Table 3,in the first paragraph, for the figures and words * 10 inches” and in the
second paragraph for ¢ o-oxo inch”, and in the third paragraph ** 2 inches” the
flgures, abbreviations and brackets *“ 254 mm (10 in)"," o0-25 mm (0-010 in.)"
and “* 5T mm (2 in,)"” shall respectively be substituted;

(fv) in clause (2), for the fizures and words * o-04 inch’’, the figures, abbreviations and
brackets °* 1 mm (0-04 in.) shall be substituted;

(v) in clause (3), for the figures, words, brackets and letters * 50°—100°F°(10°—38°C)"”
‘* 1oinches”, “o0-oo1 inch’ and ° 2 inches”, the figures, abbreviations, brackets
and words ** 10°—38°C (50°—100°F)”, *“ 254 mm (10 inches)”,“ 0-25 mm (o
inch” and “ 51 mm (2 inches)” shall respectively be substituted;
(vi) for Table 4, the following Table shall be substituted, namely :—
TABLE 4

Welding procedure for preparation of cruciform fillet weld test pieces (deep penetration:
electrodes).

Welding position for test pieces (as shown in table

% below) All angle 45°). Welding procedure.
HORIZONTAL—VERTICAL
Weld slope 0° 1, One run on each side of each joint
Weld rotation 45° . . . . with the largest size of electrode manu-

factured. Plate thickness equal to at
least twice digmeter of the core wire or
13 mm 81{2 in.), whichever is less. Max-
imum flllet leg length shall be 3mm (1/8
(n,) less than the plate thickness.

2, One run én each gide of cach joint with
the amallest size of electrode manufac~
tured, but not less than 3 mm (1/8 in.)
diameter. Plate thickness equal to at
least twice the diameter, of the core wire,
Maximum fill:t leg length shall be 3 mm
(1/8 inch) less than the plate thickness.

3. One run on cach side of each joint with
6 mm (I/4 in)) diameter electrodes.
Plate thickness notless than 13 mm (1/2
in.y and fillet lag length not to exceed
1omm (3/8 in.)

—_—

Por the PFfgures 9 and 11, the following figures shall be substituted, namely ;—
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(Sffl in Regulation 101, for the figures and words ** } inch’, the figures, words and brackets
“6 millimeter (} inch)”’ ghall be substitured;

(156) for Regulations 104 and 106, the following Regulations shall respectively be substituted *
namely i—

(57) For regulation 104, the following regulation shall be substituted, namely:—

104, Circumferential and End Seams.The calculated efficiencies of circumferential joints »
based on the thickness of plate determined by Equation 1 shall be not less than 38
percent for joints connecting and plates with cylindrical shells, or 42 percent for
intermediate joints. In no case, however, shall the efficiency of an intermediate
joint be less than 50 per cent “of that of the longitudinal joints, Where the shall
plate thickness excceds 18 milllmeter (11/16in.) the intermediate circumferential
jolnta shall be double riveted.

(58) For regulation 106, the following regulation shall be substituted ngmely:—
106, Thickness of shell Angle Rings.—Where shell plates and end plates are connected by

xfncans of an externg)l angle ring, the angle rings shall be not less in thickness than as
ollows:—

{1) For shell plates upto and including 16 mm | 10 per cent in excess of the thickness of the
(5/181n.)in thickness, shell plate,

(2) Por shell plates exceeding 16mm in thickness | 9o percent of the thickness but not less than
anduptoandincluding 25 mm (I in.)in thickness, 18 mm (11/16in.).

(3) Forshell plates over 25 mm (1 in.)inthickness | Made from angle bar having a section thick
ness of 25 mm.

(59) for clauses (b;‘and (d) of Regulation 107, the following clauscs shall be substituted,
namely:—
(3) For small steam domes not cxceeding 381 millimeters (15 inches) diameter when the

welding is done by hammer and the plates do not exceed 13 millimeters (1/2 inch)
thickness, butt straps may be omitted.

(d) As an alternative to riveting, shell boilers not exceeding 1371 millimeters (4 ft. 6 in,)
in dlameter and the maximum working pressure of 8-4 kg/cm® (120 1b/sq, in.)
may be fabricated by fushion welding provided the longitudinal, cir cumferential
and endseams comply with conditions %aid down in Regulations 247 to 2 69.

c The working pressure of such shells stiall comply with Regulation 176, where J=100 and
=275,
(60) Por regulation 108, the following regulation shall be substituted, namely:—

108. Longitudinal seams.—The longitudinal seams of shell belts shall be butt-joined with
double straps when the diameter or working pressure exceeds thelimit stated

below:
Type of Boiler . . | When diameter exceeds When working Pressure
exceeds.
Loco Types . . . | 762 mm (2 1/2 feet) 140 kg/cm' (200 lbs/sq. In))
Vertical Types . . | 1829 mm (6 fect) 8-8 kg/cm?® (125 lbs/sq. in,)
Other types . ; . | 1829 mm (6 fcet) 5-6 kg/cm® (8o 1bs./aq. in.)

(61) in Regulation 114,—

() for clause (a), the following clanse shall be substituted, namely :—-

114. Strengthening of Flat End platec at Manhol.ue.—ga) Inthe End plates of Lanca-
shire Boiler type the mudholein the lower partofthe front end plate shaill be
fitted with a flanged riveted strengthening ring, the thickness of the flat portion

of which shall be not less than (1-5T+C) where Tequals the thickness of the
end platein millimeters (inches) and C equals 3 millimeters (1/8 inch,)

{D In clause (b), for the figures and abbreviations ““7 ft. 6 in.”, the figures, abreviations
and brackets 42286 mm (7 ft. 6 in,) shall be substituted ;



(i) 1inclause(d) for the resand abbraviation ©fin.”, the figures, brachets and
abbrviations 38 mm (1§ in.)” shall be substituted ;

(62) in Regulatlon 117,—

) in clause (b), for the flgures and word <z} lnches’, the figures, abbreviatlons and
brackets *64 mm (24 in.) ** shall be substituted ;

(ii) In cleuse (c), for the figurasand word 1 inch™, the figures, abbreviations and brac-
kets <f25 mm (1 in.)" shall be substituted ;

(63) inRegualtion 19, for the figure and abbraviitions <7 sq. ft. and 2184, ft.”” the
figures, words, brackets andabbreviations <6503 sqaare centimeter (7sq. ft. ) and 19509
.squarc centimeter (21 sq. ft.) shall be substituted ;

(64) in Regulation 121. for the figures yand word 7’8 inch™, the figures, abbreviation,
brackets and word 22 mm (7/8 inch)” shall be subsituted ;

(65) in Regulation 122,—

(D) in clause (c), [orthe figure and word <12 inches™, the figures, words and brackets
‘305 millirneters (12 Inches)” shall be substituted ;

(i) inclause (g),for the flgure and word 6 inches”, the Agures, abbreviations and
brackets 152 mm (6 in.)" shall be substituted ;

(i) for sub-clausc (i), the following sub-clause shall be substiruted, namely :—

“() Where the fues are flanged for attachment to the end plates, the end secrion
shall be 1-6 mm (t/16 inch) thicker than the remaining sections, except in caseg
where the calculated thicknessisover 206 mm (13/16 %nch), when theend gection
shall be 22 mm (7/8 inch) In thickness.”;

(iv) in cluase (j), for the figure and word 1 inch® the figures abbreviatlons anc bracksts
25 mm (1 In.)” shall be substituted ;

(v) inclause (1), for the figures and symbols 24" + ¥, the figures, abbreviatlons and
symbois <“64 mm + I3 mm (24" +4")" shall be substituted ;

(66) For clause (b) for regulation 123, the following clause shall be suostltu ed, namely t—

(b) Circular furnances shal Ercfcrably be tapered, & tepsrof 38 mm (1 inch) in dlameter
per 305 mm (1 foot) of helght being recommended. The minimum water space
at the bottom between the furnances and the shell shall not be less than STmm
(2 inches) for boilers upto 762 mm (2 ft. 6 in.) in diameter and shall be not less
than 64 mm (24 in.) for boilers over 762 mm (2 ft. 6in.) in diameter,

(67) 1In Regulation 124, for the flgures and symbol #93/8""* the figures, abbreviatlons and
brackets ‘10 mm (3/8 in.)” shall be substituted ;

(68) in clause (a) of R2gulation 125, the following clause shil be substituted, namely :—

(a) Plates ovar 16 mullim=ters (5/8 in.) in thickness shall be bevelled from both sides of
each abutring edge, but the bhevel need not necessarily be the same on each side
?cc Figs. 1 & 2). Plates less than 16 mm (5/8 in.) in thickness say be bevelled

rom one side only of each abutting edge (see Pigs. 3 & 4).

The included angle of the bevel shall be not less than6o°, and the bevelling may be any
one of the forms shown in Figs, I—4.

(68) In clause (b) of Regulation 126, for the figures and words ¢“rf inches”, the flgures
abbreviations and brackets ©“33 mm (1% In.)"* shall be substituted ;

(69) in Regulation 127,—

(i) for clause (b), the following clause shall be substituted, namely :—-

“(b) Cross tubes shall not exceed 305 mm (12 in.) in internil diameter. The minimum
thickness shall be 8 mm (5/16 in.)";



—_—

() 1nclause (d), forths flgurcs and abbreviation ©*5/8 in.", the figures, abbrevietions
and brackets ‘16 mm (5/8 in.)"” shall be substituted ;

W/// PROJECTING MOT MORE THAM

/,
f// A 16 MM (5S4 1N) AT ANY PAAT OF
h CIRCUM FERENCRE OF TUBE

FLG. 5.

(70) in Regulation 128, in cluase (b), for the ﬁFuIc and word ‘1 inch”, the figures, abbre-
viations and brackets *25 mm (1 in.) " shell pe substituted ;

(71) In Regulation 129-Ay—
() For the tablein figure 54, the following table shall be substituted, namely:—



(1) for the table inFig. 5A, the following table shallbe sobstimited, namely —

(

HOMINAL THICKNESS, i (i) (V)
OFf TES™ PiECE,
UPTO BUT MO~ INCLUDING 10 Mm. (3lain.)
10 MM (3/g 1v.), AND THICKER.
(OTH vv o0 uue , 13 MM, 15 MM, 38 MM, 38 MM,
W W (/2 'N2) (N (172 1) (% IN-)
{02 MM, 103 MM, 203 MM,
A S MM,
GAuGe LeweTw oo 6. | 70 M (4 ™) (8.1NY) CRLD,
64 MM. W4 wma, 229 MM, 229 MM.
PARALLEL LENGTH oy
R I S oI SR (9 1)
15 NM. 25 MM. 25 MM. 25 MM,
T .
203 MNM- 305 MM 457 MM, 457 MM,
’ALPEP'Z.Q:;‘ TOTAL. Lﬁ _\N') f\ll “'-l') (IS 1”-) {|8 IN.)
FlGa. 5.A.




(if) for tha Second para of sub-clause (iv), the following sub-clause shall be substituted
namely ;—

“Rach of the three text pieces ghall be teated and shall show a tensile strength not
less than 14.17 kg/mmt'(g tons/sq, in.) for plates upto and including 13 mm
(} In.) In thickness and not legs than 12'6 kg/mm® (8 tonsfsq, in.) for plates
over 13mm (6in.) upto and including 25mm (1in.)in thickness,

(i) in sub-clause (v), for the figures and abbreviations ‘6 in.’.and ‘15 ft.” the figures,
abbreviations and brackets ‘152 mm (61n.)’ and <4+ 5 meters (16 ft.)* shall respectively;
be substituted ;

(72) in Regulation 131, for the figures, word and abbreviation <12 feet’ and 6 ft°, the figures
words and brackets¢3+ 6 m2ters (12 feet ) and °1-8 maters (6 fect)® shall respectively be substituted

(73) in Regulation 1332, for the figures and abbreviations ¢} in. the figures, abbreviations and
brackets *6 mm (fin.)’ shall be substituted ;

(74) for Regulatlon 133, the followlng Regulation shall be substltuted, namely :—

133, Yointed stays.—Where jolnted longirudinal stays are fitted, they shall, where
practicable, be fitted with pins having an effective sectlonal area 25 percent
in excess of that of the stay. Ifthe pinsare slack in the holes, 'the total slackness
shalinot be more than 16 mm (1/16in.). The pins shall be a3 close as possible
to the shoulder of the cye forginf. The shoulder of the forging shall be at least
13mm (4 in,) wide a]imund .e. the diameter at the shoulder shall be not
less than the diameter of the hole plus 25mm (1. in.)

(75) TFor clauses (c), (d)& (f) of regulation 135, the following clauses shall be substi-
tuted, namely :—

(c) The stays shall be screwed with fine threads of pitch not more than 2-smm (not
less than 11 threads per inch).

(d) The diameter of the stay overthe threads shall not be less than 19 mm (§ in.) Jor twice
the thickness of the firebox plate whichever is the greater.

(f) Where the stays are not fitted with nuts, the ends shall be riveted over to form sub-
stantial heads.

Alternatively stays may be screwed through the shelland firebox plates and the project-
ing cnds shall be substantially fillet-welded in an approved manner, Tfu: rojection of the end
of the stay from the surfaceof the plate shall be not less than one quarter of the diameter of the
.?ythbm irlxdno caseless than 6mm }in.). The full end of the stay shall be visible on completion
0; o welding.

(76) Por regulation 136. the following regulation shall be substituted, namely ;—

136, Axtal driling .—All screwed stays lesg than 356 mm 5}4 in.) long should
preferably be drilled with a tell-tale hole smm 8%/ 16 in.) diameter to a depth of
13mm (% in.)beyond the innerface of the plate, Stays which are obscure on one
side ehould preferably be made from hollow stey bar.

(79) Porclaniz (3)of rzgnlation 137, tha following clause shall be substituted, namely v —~

137. Stay nuts.—(a) Nuts to screw stays in combustion chambers and fire boxes shall not
be less than 19mm (fin.) thick for stays upto 38 mm (1 ln.zndlamcter over threads,
22mm (7/8 in,) thick for 41 mm (15/8 in,) and 44mm (1} In.) stays, 25mm (1 in.
thick for 48 mm (1-7/8 In.)and $1mm (2 In.) stays,and 29mm (1-1/81in.) thick fot
stays over ST mm (2 10, ) in dlameter.



(78) For clause(b) of regulation 139, the following clause shall be substituted, namely :--

(b) The clear water-way berween the crown plate and the  underside of the glrder bars
shall be as large as pracricable but in no case 1#ss than 38mm (1} in.) as in

fig, 7.

ﬁ

NOT LESS THAN 3§ MM.QI/“...)

: I

F1G - 7.

(79) in Regulation 141,~~
(1) forthe table below clause (b), the following table shall be substituted, namely :—

Thickness of end plates L L
(Flg. 8) (Fig. 9)

13 mm (} in.) . . . . . . 228+5 mm (9 in.) 254 mm (10 in.)
14'$ mm (9/16 in.) . . . 254 mm (10 In) 24¢ mih (rxn.)
16 mm (5/8 in.) . . . . . 279 mm (11 in,) 305 mm (12 In,)
17-% mm (11/16 in,) . . . . 1{ .
19 mm (§ m.? . . . . . . 7308 mm (r2in) . 330 mm (13in)}
20+ 5 mm (13/16 in.) . . . . o J
Above 20-5 mm (1316 1) . . . . 318 mm (124 in.) 343 mm (13 in)

(i) in clause (d), for the figure and abbreviation “1 in,”, the figures, abbreviations and
brackets ‘25 mm (1 in.)"” shall be substituted ;

(i) 1n clause (¢), for the figures, word and abbreviation ‘6 ft." and “1f inch®, the figures,
words, brackets and abbreviations “1+8 meters (6 ft. ) and “38 mm (1} in.)”
shall respectively be substituted ;

(iv) in cluase (g), for the figures and word “8 inch, the figures, abbreviations and brackets
*203 mm (8 in.)” shall be substituted ;

(80) in Regulation 142, for the figures and abbreviations “} in.”” the figures, abbreviations
and brackets ‘13 mm (% in.)” shall be substituted ;

(81) in Regulation I46,in clause (b), for the figures and word ‘} inch’, the figures, abbre-
wlations ;and brackets “6 mm (} in. )** shall be substituted ;

(82) in Regulatign 147, for he clause (a), the following clause shall be substituted, namely —

(i) 147. Screw Threads of stay rubes.--(a) Stay tubes shall be screwed at both
ends with continuous threads and the holes in the tube plates shall be tapped with
continuous threads. The pitch of threads shall rot be less than 2- 5 mm (not finer
than 11 threads per inch.) The stay tubes shall be expanded by roller expanders

and not made tight by caulking only,
{) (b)—For the Figures 9A in clause (b) of regulation 147, the following figure shall
be substituted namely :—



TUBE EXPANDED AND
BELLED PRIOZ TO WELDING

FIG. 9 A,

(83) in Regulation 151, fot clause, (3) the following clause shall be substituted, namely =
(8) Tubes having an external diameter not exceeding 127 mm (5 in,) may be jointed and
such jointe may be flash welded, machine forge welded, arc or gas welded. Tubes
above 127 mm (5 in.) diameter may also be welded provided they are located outside
the furnace. Such welds must be conform to the requirements of Chapter VIII.
(84) in Regulation r52,—

() in clause (), for the figures and abbreviation “I/4in’ and “1/16 in”, thg
figures, abbreviations and brackets “6 mm (1/4 In.) ** and “1-6 mm (1/16 in, )’
shall respectively be substituted ;

(1) in clause g , for the figures and word “‘} inch”, the flgutes, abbreviations and
‘brackets ‘13 mm (§ in.y’, shall be substituted :—

(83) for Regulation 153, the following Regulation shall be substituted, namely;

1%3. Copper rubes. Copper tubes upto 25 [mrm (7 Inch) in¥ external dismeter my
used for small boilers, such tubes shall not be Jegs than 2-6 mm (0104 in.) thick.

MIN-FILLET WELD.

(86) For Regulation 156, the following regulation shall, befsubstituted, namely :-—

156. (a) Dasign of stand Pipes.-—Where short stand pipes are used, the bolting flanges hall
be forged so]id‘:vi’;th odies or atteched by combined screwing and wclﬁing orobg welding al?)nc.
y

Solid torged stand pipes shall have a minimum thickness of flange and of b I
with the table below 1 — ge d 7 Recordance



Maximum permissible working pressures

Above 10° 5 kgfem? & upto 17°5

Above 17- 5 kgfem?* & upto

([Above 24-5 kgfem?

Upto 10- 5 kegfcm? (150 Ibsfsq.
in.} cm? {250 Ibs/sg.in.) 245 kgfom® and upto 42-0 kgf
(350 1bsfsq. in.} cm? {600 1bsfsq. in.)
[
Flange adjoining dru.l:n1 Body Flange adjoining drum|{ Body  |Flange adjoining drmm Body Flange Body
adjoining
drum
Stand pipes bore
Tomam (34 in.) 19mm omm
, , _ _ Gjain) | G/3in)
25mm (I in.) 1rmm (7/16 in.) 10mUIN 13mm (} in.) omm 1gmm (34 in.) omm 19mm 1omm
. . (3/8in.} . (3/8in.) . (3{8in.) (3f4in) | (3/8in.)
g2mm (1-1f4 in.) 11mm {7/16 in.) 1omm 13mm (3 in.) omm 19mm (3'4 in.) 10mm 19mm omm
) {3/8 in.) . (3/8in.) (3/8in) | (3'4im.) (3/8in)
38mm (1§ in) rrmm (7/16 in.) 10mum r3mm (} in.) IT mm romm (34 in.) 13mm 19mm 13mm
. . (3/8in}) (7f161in.) (}in) 3'¢4in} | (Gin)
51 mm (2 in.) 1Imm (7/161n,) Iomum 14'smm (9/16in.) 1Imm 19mm (374 in) 13mm 22mm 13mm
. . (3/8in.) . (7/16in.} . {(}in.) (7f8in.% | (}in.)
64mm (2% in.} 1imm (7{16 in.} 10mm 14°5 mm {9{16 in.} 11mm 22mm (7{8 in.} 16mm 221Tm 16mm
(3/8in.) 7/16in.) (s/8iny | (7/8in) | (s'8in)
~6émm (3 in.) 145 mm (9/16in.) Iimm 6mm {5/8 in.) I3 mm 22mm (7/8 in.) 16 mm 22mmm 16mm
. . (7{161n . (§in.) (s/8im) | (7/8in) | (s:8in)
8gmm (3} in.) 14-5mmm (916 ir.) IImm 16mm (5'8in,) 13mm 22mm (7/8 in.} 16mm 22mm 16mm
(7'161n.) (3in.) (s8in) | (7(8in) | (s/8in)
1o2mm (4 .} 14-smm (9’16 in.) IImm 6mum (548 in.) 13mm 22mm (7'8in) 16mm 22mm 16mm
) ) (7/16in ¥ N Fin.) (5/8in) | (7/8in) | (s/8in)
114mm {4%in.} 14-5mm {9'16in.) Temm 16mm {58 in.} 13mm 22mm (7/8 in.) 16mm 22mm 16mm
. i (7/16in.} i {#in.) (s/8in) | (7/8in) | (5'8in.)
127mumn (% in.) r6mm {5/8 in.) I4-smm | rgmm(3'4in.) 16mm 22mm (78 in.) 16mm 22mm 16mm
. {o/16in.}; (5/8in.) (sf8in.) | (7/8in) | (s5{8in)
152mm (6 in.) 16mm (5.8 in.) 14-3mm | 19mm {34in.) 16mm 22mm (778 in.) 16mm 22mm 16mmm
_ . (9'16 i) . (s/8in.) _ (s/8in) { (7/8in) | (5/8in)
178mm (7in.} 16mm (58 in.) 14 5mm | 19mm (3'4in.) 16mm 22mm (7/8 in.) 16mm 22mm 16mm
, , (9/26 in.} _ (5/8in.) , (s/8in) | (7/8in) | (s/8in.)
203mm {8 in.} 16 mm {5/8in.) i4-smm | 19mm (3/4in.) 16mm 22mm (7'8in.) I 22mm 16 mm
@!Iﬁiﬂ-)‘ (s'8in.} (s'8im) 1 (7/8ir.) /8 in.)
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229 mm (9 in.) 16 mm I6mm I9mm I6mm 22 mm I6 mm
(5/8 in) (58 in.) (3/4in.) (5/8 in) (7/8 in)) (5/8 in.)

254 mm(10in,) 16 mm 16 mm 19 mm 16 mm 22mm
5/8 in,)  (5/8 in) (3/4in)  (5/8 in) (7/8 in)

Pressed saddles 16 mum . 19mm . 22 mm
(5/8 in.) (3/4 in.) (7/8 in.)

(b) The thickness of Stand Pipes and Branches Bccurcd"to drums and headers by expanding
screwing or welding shall be not less than that given in table below :—

%Minimum Body thickness of stantdpipes and Branches secured by expanding screwing or
welding

Nominal Bore of Stand pipes and Thickness of shell Minimum body
Branches thickness

Upto and including 38 mm (1§ in) 13 mm 9 in.) and over 6 mm EII4 In)

Over 38 mm (1§ in.) upto and in- 16 mm (5/8 in.) and ower 8 mm (5/16 in.)
cluding 64mm (24 in.)

Over 64 mm (2} in,) upto and inclu- 22mm (7/8 in.) and over 1T mm (7/16 in.)

ding 114 mm (4% in.)

Over 114 mm. (44 in.) upto and in-~ 25 mm (1 in) and over 13 mm (¢ in.)
chiding 203 mm (8 in.)

Over 203 mm (8 In. upto and 32 mm (1} in,) and over 16 mm (3/8 in.)

including 254 mm (10 in.)

*For thinner shells than given above, minimum body thickness not less than one-half the
thickness of the sghell.

(87) For Regulation 158, the following regulation shall be substituted, namely:e=

158. Scatingc{fa{r Mourntings.—~For pressures not exceeding 8-8 kg/cm® (125 lbe/eq, in) moun-
tings with screwed enwds not exceeding 25mm bore and threads of pitch 2§ mm (1 In. bore and 11
threads per inch), may be used ; the screwed portion of any such mounting being an ifitegral part
thereof and the tf'ddcncns at the botrom of the thread being not less than smm (3/18 in.).
The mountings may be acrewed :—
(#) Directly into the bo‘ll)eﬁ shell plate, nuts being fitted on the watcrside.

(%) Into steel distance picces the length ofthreid engaged being in no case less than
the bore of the mounting plus 6 mm (I/4 im).

(88) 1In Regulation 160, in clause (b))~

(0 for the figures and words €1 inch’’ in the two places where they occur and “2 inches””
in the two places where they occur, the figures, abbreviations, brackets and words
“ 25 mm (1 inch)” and 5T mm (2 jnches)” shall respectively be substituted;

: for sub-clauses (i) and (4#) of parsgraph 2, the following sub-clauses shall be sub-
atituted —

{i) Where stand pipes are screwed, the screwing shall be to eny of the national Stan-
dard Pipe Thread. .

(#if) Where the bore of the stand pipe or seating and the hole in the plate does not
exceed 127 mm, (5 in) plus twice the thickness of the plate, the seating may
be welded the plate without subsequent heat treatment of the weld so made. Where
the hole In the plate cxceeds 127 mm (§ in.) plus twice the thickness of the plate,
the plate to which the seating is attached shall be stress relieved by heat treatment.

(89) in Regulation 164,—~

() in clause {a), for the figures, abbreviations and symbol, * a}in. » 24in” the figures,
abbreviatons, brackets and symbol ' 89 mm X 64 mm ?ziin. X24n,)” ghall be
gubs tituted ;

(if) forthe table under clause (§), the following table shall be substituted, namely :—

Boiler not exceedig 762 mm (2 ft. 6 in.) 229 mm X I78mm (9in. X 7 in.)

Boilers over 762 mm diameter and not 305 mmx 229 mm (12 in. X 9 in,)
exceeding 914 mm (3 fr.) .

Boilets over 914 mum diameter and not  ex- 356 mr X 254 mm (14 In. X 10 in,)
ceeding 1067 mm (3 ft. 6 in.) )

Bollers over 1067 mm diameter and not ex- 381 mmX 279 mm (510 in, X 11 in.)

ceeding 1219 mm (4 ft. ) -
Boilers over 1219 mm (4 ft. 406 mm X 305 (16 In, x 12 in.)




(fi%) in clause (d), for the figure and abbreviation “3 f."”, the figures, abbreviations, braa
ckets ff914 mm ( 3 ft.)"" shall be substituted.

(90) In Regulation 165,~—

(@) in clause (a), for the figures and abbreviation *‘9/16 in."”, the figures, sbbreviations
and brackets “14*5 mm (9/16 in.)"* shall be substituted.

(#0) in clause (b), for the figures, abbreviations and symbol ““12 in. x 9 in.”’, the figures
abbreviations, sgymbols and brackets “305 mm x 229 mm (12 in. X ¢ in.)"” shall be
substituted ;

(91) In Regulation 166,—

{) in clause (a?; for the flgures, letters and words “1/16th inch” and *‘1/8th inch”, the
figures, abbreviations and brackets ‘‘1-6 mm (1/16 in.)” and 3 mm (1/8in.)"
[ respectively be substituted ;

(i) in clanse (b), for the figures, abbreviations and words “200 lbs. per squareinch’, the
ures, abbreviations, brackets and words ““14 Kg/Cm?* (2001b, per square inch)”
shall be gubstituted ;

(4#) in clause (c), for the figures, abbreviations and symbols *‘9 in, x 7in.”” and “’s in, x
3% in.”, the figures, abbreviations, symbols and brackets 229 mim X 178 mm (9 in,
X7 in.S" and “127 mm X 89 mm (§ in. x34in.)"’ shall respectively be substituted,

(92) Por clause (a) of Regulation 167, the following clause shall be substituted :—

167. Raised manhole frames and c:wer plates—(a) Reised circular manhole frames not ex-
¢ecding 406 mm (16 in.? in diameter shall be at least Igmm (}in.) thick in all parts, The cir-
oular cover plates and joint flanges for such frames shall be not less than (=

25mmn (1 in,) thizk for pressures not exceeding 8-4 kg/cm? (120 lbs/sq. In.)

29mm (14 in.) thick for preasures over 8+4 kg/cm® (120 1bs/sq. in.) but not exceeding
14 kg/cm? (200 lbs/sq. in.)

jzmm 51}in.) thick for pressurcs over 14 kg/cm® (200 1bs/sq. in,) butnot exceeding 17+ L§
kg/em? (250 lbs/sq. in,)

Fo: prassures 17+5 kg/cm? (250 lbg/sq. in,) and over ralsed circular manhole frames shall
not be fitted.

. The cover plares shall be secured by at least sixteen steel bolts not legs than 25 mm (r in.)
diameter,

(93) in Regulation 170,—
(f) for clause (a), the following clausc shall be substituted, namely :—

(4) Where holes are cut in the cylindrical shell for the putpuse of attaching a scating,
frame or door, compensation shall be provided stch that the added sectional area
including parts of the frame within 102 mm (4 in.) of the shell and excluding river
holes, shall be not less than the sectional area of the plate removed which shall
be the product of the diameter of the opening and the calculated thickness of the
plate as found by Equation 1. Where holes are cut in the cylindrical shell for
the purpose of fixing seating for mountings and the diameter of the holes is greater
than 2-5 times the thickness of the shell plate plus 70 mm (2} in.), compensation
shall be provided. Wherc large opecning is cut in a cylindrical shell to receive
another part of the structure, the sides where cut away shall be efficiently cross
stayed or strengthened in some other effective manner.

() Porsub-clause (ii) of clause (b), the following sub-clause shall be substituted, namely ;—

(#7) Tho area obtained by multiplying the difference between the actual shell thicknegs
and the calculated thickness, by a length 2(C+TS—d)



Where C =76mm or 3 inches
Ta= Thickness of shell plate
d =digmeter of rivet holes
In cases where the sum of (i) and (ii) is less than the sectlonal arce to be compensated, & come
pensating plate shall be fitted having the net cross scctional area equal to the amaﬁnt%f:hé dccf)i?:%t
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(94) in clauge (b) of Regulation 171, for the figures and word ‘8 Inches,” the figures, gbbre-
viations, brackets and word “203 mum (8 In es)"” shall be substtuted ;

(1104) in the Appendix H-4 for the sketches the following sketches shall be substituted
namely :—

APPENDIX- H.4. SKETCH - |
HEADS FOR PBOILER RIVETS.
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(9%) For r;g-ulation 172-B, the followinf,
172-B. Tolerances on shanks.—The tolerances on the diameters of the shanks measured at

position XX, YY, ZZ as shown in gketch 2, Appendix H-4, shall be within the limits given itr

table below :—

R
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DIAMETER OF SHANKS
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HEAD

regulation shall be substituted, namely :—

Reference po- | Distance from rivet

For rivets 5D and below in

For rivetg over 5D injlength

sitlon as shown| head or end length
in gketch-2
Appendix H-4 Max. Min, Max. Min.
XX D D+tor4mm D D+o0-4mm D
— +3mm (1/8 in) (1/6 in.) (1/6 in.)
8 for for
D235 mm D25 mm
(1 in,) and (1 in,) and
under under
¥ D D D—og D “D—o-4
~ from end mm mm
4 or or
D—1/64in, (D—1/64 in.)
2z D D—o-ymn
—  from end or
2 - (D—1/64 In.y



é96) in sub-Regulation (2) of Regulation 172-C, for the figures and abbreviation “1/16 in.”
the figures, abbreviation and brackets “‘1-6 mm (1/16 in.)”" shall be substituted ;

) TSg;n) in Re%ulation 175, for the figures, symbol and abbreviation *s00° F"*, the fi gures, abbre-
viations and brackets “260° C (500° F)* shall be substituted ;

(98) forclauses (a)and (b) of Regulation 176 the following clauses shall be substituted,namelyl—
176. Formula for working sressurs »f shell.—(a) For cylindrical shells, barzels, steam and

water drums, and domes of boilers the maximum working pressure tobe allowed
shall be calculated from the following formula:—

[Note.—Where the parts of drums of water tube boilers are perforated for tubes, the working
pressure shall be calculated by equation under “Tube plates™.]
- CHXSX]
W.P, = @GSy eraeen Eqn. (1)
70 X C XD
Where W.P, sthe working pressure

t ==the thickness of shell plate .

S  wmthe minimum tensile bregking strength of shell plate or whatever strength is
allowed under regulation §.

J  =the percentage strength of the longltudinal seams of shell or of a line of holes
in the shell for stays, or rivets, or of an openingin the shell not fully compensated
whichever is least calculated by the methods hercafter described ;

C, ==0-16 cm (0-06 inches)

Cis a co=efficlent as follows :(—

275 When the longitudinal seams arc made with double butt straps and when small ghells
are formed from soilid rolled sections ; i
2:83 When the longitudinal scams are made with lap joints and are treble riveted;
29 When the longitudinal seams are made with lap joints and are double rivetedy
3+0 When the longitudinal scams are welded and are fitted with a single butt strap 3

3+3 When the longitudinal seams are made with lap joints and are single riveted ;
D =cthe inside diameter of the outer strake of plating of the cylindrical shell.
(b) The Factor of safety sh allin no case be less than 4.  The actunl Factor of safety in each
case may be found from the equation :¥—
Fm1-4 x CX t Where C,m0-16 cm (0-06 inches) ;

—GC,

(99) in Regulation 177, for the portion beginning with the words ““Where P is pitch of riveta
atouter .........." anc{ ending with “Reguletion § in Chapter 1", the following portion shall
be substituted, namely :—

Where P is the pitch of rivets at outer row,
D is the diameter of river holes,
A is the sectiongl area of one rivet hole,
N is the number of rivets per pitch (P)
T is the thickness of plate,

Cu1 for rivets in gingle shear as in lap joints, and 1-875 for rivetsin double shear
as in double butt strapped joints.

S, is the shearing strength of rivets, which shall be taken 1o be 36°22 kg/mm? (23
tons/sq. in.) for stecl and 2835 kg/mm® (18 tons/sq. in.) for iron,

S is the minimum tensile breaking strengthof shell plate in kg/mm® (tons/sq. in.)
or whatever strength is allowed under Regulation 5 of Chapter I;

{100) in Regulation 182,—

() for the figures and word “3/8 inch”, the figures, abbreviations, brackets and word
“10 mm (3/8 inch)* shall be substituted ;

(if) In the Equation “Where T, is the thickness of the butt straps In inches ......... .
Regulation 177", the words ‘‘in inches shall be omitted ;
(101) for Regulption 183, the following regulation shall be substituted, namely —

183, Maximum Pitch of Rivets in longitudinal joints —The maximum plech of rivets in the
longitudingl joints of boiler shells shall be t=—

C x T4C, =Maximum pitch
Where T e=the thickness of the shell plate
C, =4I mm (1625 inches)



C i8 a co-efficient as given In the following'tablc —

Number of Rivets per pitch| Co-cfficients for Lap\ Co-cfficients forsinglej Co-efficients for
jointe Butt-strapped joints |double Burt-strapped
joints
1 1-31 I-%53 175
2 2¢62 06 3-50
3 3:47 4-0% 4-63
4 4 14 o 552
5 i 600

(102) In clause (c) of Regulation 184, in the last sentcnee, the words “in inches” shall be
omitted ;

(103) for Regulation 185, the following Regulation shall be substituted, nemely —

185. Circumferamtial and End seams of water tube Boilers.—~The suitability of circum-
ferential scams including the seems joining ends to shells shall be varified by the following for-
mula :—

K x7J X (G

D x C

Where K =10+55 kg/em? for 41/47 kg/mm?® tensile plates (150 lbs/sq. in. for 26/30 tons
8q. in tensile platmads
= 11:04 kg/cm* for 44/50-0 kg/cm® tensile plates (157 Ibs/sq. in. for 28/32 tons/
8q. In. tensile plates)
For material of higher tcnsile strengtq see Reg. 271 and 340 & use
permissible stress

1s equal to or greater than WAP. .vvuvv v necienns v ssennnnn B (17)

100
WP -athe working pressure
D wmthe dlameter of shell, meagured inslde fhe outer ring of plates
J  =Circumferential joint efficiency calculatql by Egqn. 2 or 3.
C' w==0-257 where the scams arc made with I§p joints and are treble riveted,

=0+264 where the seams are made with lep joints and are double riveted.
=0+300 where the saeams are made with Jp joints and are single riveted.
T w==Thickness of plate
C, =o0+16 cm (o006 inch).

(104) In Regulation 186, for the portion beginning wikh “Where W is the width of composl-
tion ............”" and ending with ““be included in the complnsating sectlon, the following portion
‘shall be substituted, namely :—

Where W is the width of compensation ring measufed in the direction of the longitudinal
axis of the boiler,

L is the length of opening in shell measuredfin the direction of the longitudinal axis
of the boiler, '

D is the diameter of rivet holes

Tr is the thickness of com{)Cnsation ringl

Ts is the thickness of shell plate
A is the area of one rivet hole )

N is the number of rivets on one side §f the longitudinal line.

When the rivets are in double shear 1-8753 timci tne single rivet section shall be allowed

Parts of raised manhole mouth pieces within 102 mm (foud inches) of the shell shall, in addition
to the ring be included in the compensating section.

(105) In chulation 187, for the portion beginning wifh “Where d i ............" and¥fending
-with “Bgn. (22)”, the following portion shall be aubstijuted, namely ;—

Where d =maximum mean effective diameter of] uncompensated hole

T ==thickness of drum shell

D =internal diameter of drum but not exdeeding 1524 mm (6o In.)

N =76mm (3 in.) where E does not exceed o050

=76 mm 4/ _I_—_-__E (3 in.) 4/1—E in other Jcases—Eaqn. (a1)
a's0 0" %50

Where The required thickness of a scamless hinpierced shell

E = — Eqgn. (22)




(106) Por regulation 188, the following regulation shall be substityted, namely =

188, Complete hemisphare without stays or other su t made of one or more platas and. subfect
to internal pressurse—-The maximum working pressure shall be determined by the
following formula :—

t—C) X § X ]

W.P. = —
70 X C % R

Where W.P. is the working pressure,
t is the thickness of the end plates,

S is the minlmum tensile breaking strength of the end plates or whatever strength
is allowed for them,

] is the least percentage of strength of the riveted joints of the plates forming the
hemisphere or securing it to the cylind.riCﬂI shell,
R is the inner radius of curvature
C for single riveting is 3-3,
C for double riveting is 2-9,
C for treble riveting is 2-83.
(107) for clauses (a), (b) and (&) and the note below clause (¢) of Regulation 189 the follow-
ing clauges and note shall be substituted, namely :—
189. Dished ends subject to internal pressura.—{a) For unstayed ends of steam and water
drums, tops of vertical boilers, etc., when dished to partial shperical form the maxi-
mum working pressure shall be determined by the following formula :—

ISSE9_ ... Eqn. (2
W.P. = R qn. (24)
Where W.P. is the working pressure,
t is the thickness of end plates,
R 18 the inner radius of curvature of the end, which shall not exceed the exter-
nal diameter of the shell to which it 1s attached,

S is the minimum tensile breeking strength of plate or whatever is allowed for
it

(] -'0-08 cm (003 inch).
(3) The iInside radius of curvature at the flange shall be not less than 4 times the thickness
of the end plate, and in no case legs than 64mm (2} inches)

(¢) When the end has a manhole in it, the value of C is to be taken as o+ 4 ¢cm {0+ 156 inch.)

(¢) The total depth of flange of manhole from the outer surface measured on the minor
axls shall be at least equal to ;—
XW w==depth of flange E(in (25)
ere T 18 the thickness of the plate and
W is the minor exis of the hole,

Note:—The foregoing provisions shall not preclude the use of dished ends in compliance
with Regs. 275 to 278 where not fitted with an uptake,

(108) For regu'ation 191, the following regulation shall be substituted, namely :—

191, Dished ends of Lancashire and Cornish type Botlers.—(a) For dished ends of Lanca-
shire and Cornish Boilers with external or internal flanges for furnaces formed in one
picce, without stays and subject to Internal pressure, the maximum working pres-
sure shall be determined by the following formulz :—

(t-¢) 30§

...... Eqn. (23)

W.P.= TTooR et Eqn. (26)
Where W.P. is the workin? tirr:maure
t is the thickness of the end plate

R is the inner radius of curvature of the end which shall not exceed one and half
times the external diameter of the shell to which it 1s attached,
S is the minimum tensile breaking strength of the plate or whatever i3 allowed for
it.
C =0'6 cm (0-25 inch)
(b) The inside radius of curvature at the flange shall be not less than 4 times the thickness
of the plate and in no case less than 89mm (3-1/2 inches),

(109) In clause () of Regulation 192, the words “In inches’ shall be omitted;
(110) in Regulation 193, () for clause(a), the following clausc shall be substituted, namely:—

193. Flat plates supportd ?Iv solid screwed stays, marginal seams or flanges,—(a) For plain
flat plates supported by solld screwed or riveted marginal seams or flanges
maximum working pressure shall be as follows !—

C (t-c)®
W.P. -Ki%g—..........Eqn.(zB)



In this formula and in those following in the succeeding regulations relating to “Flat
Plates” unless otherwise specified—-

W_P. is the working pressure,
T is the thickness of the flat plate,
T, is the thickness of the washers, strip, or doublings employed.

A 13 the horiontal pitch of stays,
B is the vertical pitch of the stays,
c, =008 cm (0-03) inch
C is a co-efficient which varles in value with the method of fixing the stays and
nature of the support.
Where the plates are cxposed to the direct impact of the flame the following values of
C shall be reduced by 12§ percent.

Cm4319 kg/cm® (61,440 1bs,/sq. in,) for stays screwed into the plate with their
ends riveted over,

C=6.479 kgjcm? (92,160 Ibs./sq. in.) for stays screwed into the plate and fitted
with plus nuts on the outside,

C==7199 kgfcm? (102,400 Ibs./sq. in.) for stays passed through the plate and fitted
with nuts inside and outside,

Cx=7919 kgfcm? (112,640 Ibs,/sq. in.) for a riveted seam or flange in the fiat plate
securing it to the shell side plate, end plate, furnace or uptake.

Where portions of plate are supported by stays or riveted seams or flanges having various
values of support, the value of C, shall be taken as the mean of the points of support
concerned. The support of a riveted seam shill be assumed to be at the line through
the centres of rivets in the nearest row and of a flange at the commeneement or cur-
vature, In the letter case, if the inner radius of curvature of the flange cxceeds z‘}
times the thickness of the plate, the support shall be assumed to be at a distance
2¢ times the thickness of the plate from the inner side of the flange.

(#) in clause (b), the words *“In inches” shall be omitted ;

(r11) in Regulation 194, for Bquetions (29), (30), (31) and (32), the following equations shall
respectively be substituted, namBgy —_ » 39 G

vzr.P..-K,_f:F (t—C ' +15tY. ... e..ne....Eqn. (29)
Where C=7199 kg/cm?* (102,400 1bs/sq.in,)
C
WP, ATTHT [(t—G) *+.3565. . oo ot oo ee.  Eqn, (30)
Where C="299 kg/cm* (102,4001bs./8q, in).
W.P.—A.fB. [(t—C 4+ 551, . . o v evenn oo e BQOL (31)

Cm7199 kg/ein®* (102,400 1bs.[sq. in).

WP, [(t—C)*+"85 £, vrvennn o Equ. (32)

_G__
AI+BI
Where C=1719% kgfem? (102,400 Iba,[sq. in),

(112) in Regulation 19s5,—
() for equation (33) and entries below it in clause (@), the following equation sad cntries
shall be substituted, namely :(—

wep_COCO Eqn. (33)

Where P is the mean pitch of stay tubes supporting any portion of the plate (being the
sum of the four sides of the quadrilateral divided by four),

Cw=%030 kg/cm? (71,680 Jbs,/sq. in.) for stay tubes screwed and expanded into the
pﬁlta and no nuts fitted,

Cub119 kg/cm® (87,040 Ibs.[sq. in.) for stay tubcs screwed and expanded into F.:
plate and fitted with nuts.



(i) for clause (d), the following clause shall be substituted, namely :—

(d) For the wide water spaces of tube plates between the nests of tubes and between the
wing rows of tubes and shell, the maximum working pressure shall be:—

C

W.P.—W[(t—cl)'—( 558t s BADL(34)

Where, A =the horizontsl pitch of stay tubes measured across the wide water space from
cenitre to centre,

B=the vertical pitch of stay tubes in the bounding rows measured from centre to
centre.

C=4319 kg/cm? (61,440 Ibs./sq. in,) for stay tubes screwed and expanded into the
tube plates and no nuts are fitted,

' C==5759 kg/cm?® (81,920 Ibs./sq. in.) for stay tubes screwed and expanded into the

tube plates and fitted with nuts.

C=5039 kg/cm® (71,680 1b./sq. in.) for stay tubes screwed and expanded into the
tube plates and nuts are fitted only to alternate stay tube,

tis the thickness of the flat plate

t, is the thickness of the washers, strips or doublings employed,

é =0-08 cm (0-03 inch).

(113) in Regulstion 196,

{#) for Equation (35) and entries below it in clause (a), the following equation shall be
substituted, namely :—

Cit—C,
wp-S=S) Eqn. (35)

Where D=the diameter of the largest circle which can be drawn passing through not Ics_“
than three points of support viz. the centre line of rivets or the commence
ment of the curvature of flanging, whichever is applicable,

C =7199 kg/cm® (102,400 1bs./sq. in.) for plates not exposed to flame,
C =6335 kgjem?® (90,112 Ibs./sq. in.) for plates exposed to flame,
C o088 cm (003 inch).

(#f) For clause (¢) the following clause shall be substinited, namely :—

(¢) For the part of the end plate containing the manhole in Lancashire boiler, the maxi-
mum working pressure shall be —

C
WP, = ]3-" [(tn—-Cl)’—!—(tl—C[)' v EQDL (36).

Where D is the diameter of the largest circle which cin be drawn enclosing the man-
hole and passing through the centres of the rivets in end plates connecting the shell
and gusset angles and furnaces or to the commencement of the curvature of flanging,
whichever is applicable. Where the circle passes turough only three of the possible

five points of support mentioned, the remaining two shall be embraced within the
circle,

t is the thickness of the end plates,
t, is the thickness of the bhase of the mouthpiece or flat ring.

C=6479 kg/cm?® (92,160 Ibs./sq. in.) where the manhole mouthpiece is either of mild
or cast steel, and has a turned-in flange of a depth, mzasured from inside of end
plate, of not less than four times the t%ickncss of the end plate, and thickness not
less than the thickness of the end plate.

C.=5039 kg/em® (71,6801b.jsq. in,) where only a tlat steel compensating ring is fitted ;

Cis to betaken as the mean of the points of support through which circle passesin _accor-
dance with Regulation 193 where there is o mouthpiece of flat ring and the end plate is flanged
around the manhole to the depth required in Regulation 201,

(114) for clauses (2) and (b) of Regulation 197, the following clauses shall be substituted
ngmely :—-

197. Flat Crown plares of Vertical boilsrs.—(a) For the flat crown plates of vertical boilers either
with or without bolt stays, Equation (35) shall be uged in determining the working pressure with
C = 57f9 fem® (81,020 Lbs. /sq. in. when the plates are not cxposed to flame, and 5039 kg/cm
(71,680 [bs./sq. in.ywhen they arcexposed to flame. Inthis case Dis the diameter of the
largest circle that can be drawn passing through the centres of the rivets or bolt stays when fltted,



of the curvature of the flanging, whichever is applicable. Where bolt stays are fitted with
washerg of the same thuckness as the plate securely rivetted thereto, the clrcle shall pass through
the centrey of the washer rivets but where the washers are not riveted or where none are fitted
the circle shall pass through the centre of the stays.

(b) Where the crown plate 15 flanged the inside radius of curvature at the flange shall net
be less than 4 times the thickness of the end plate, bugin no case less than 64mm (24 m.) ,
(115) in Regulation 198,—
(1) in clguse (@), for the figures ““140”° and ““122 5", the igures and abbreviations 10,078

kg/cm? (143,360 lbs./sq. m.)” and ‘8818 kg/cm? (125,440 lbs./sg. m.)” shall
respectively be substituted ;

(%) 1clause (b), for the figures and abbreviation <24 in.”’, the figures, abbreviations
and brackets ““64 mum (2f in.)"” shall be substituted ;

(116) for the second paragraphof Regulation 199, the following paragraph shall be
substituted namcly —

C shall be taken as cqual to 5759 kg/cm® (81,9201bs/sq. m.) and 5039 kgl/cm® (71,6801bs/sq.
an.) for plates not exposed, and exposed, to flame respectively. he margm or pitch
for such stiffeming shall be megsured from the centre Iine of rivers or commencement

of curvature of bulb provided 1t is not morethan 51 mrmn (2 1nches) from the centre
lime of bulb;

(117) 11 Regulation 200,—

(&) for equation (37), the following equation ghall be substituted, namely -—

(width of margm)'mW':g_(t'_Cﬁ' eoeee - . JEqno (37)
W. p.

Where t—=thickness
W.P.=Working pressure.
C=867 kg/cm? (12,330 Ibs./sq m ) for plates cxposed to flame,
C=986 kg/em* (14,078 Ibs./sq. in.) for plarcs not exposed to fame.
C,= o 08 cm (0 o3 wnch),

(3) 10 the last paragraph, for the figies and word “141nch”, the ligures, abbreviations
and brackets**38 mm (1§ 1n.)" shall be substituted 3

(x18) 1n Regulation 201, for Equation (38) and the entries below it, the following cquation shall
e substituted, namely —
s/ T % Weaadepth of flange
Where T nthe thickncss of the plate, and
W =the mimor axly of the hole.””,
(119) for Regulation 202, the following Regulation shall be substituted, namely:—

202, Seld screwed stays —For screw stays to combustion chamber and fircboxes and for
Iongitudinal and cross stavs, the maximum working pressure for the stays 1s to be cal-
culated from the appropriate one o. the following two formulge 1 —

w.p,—CD—Cyy2 Ay RV
A

CD,* Cqgn. (42

.Px:——l-——"' e e e qn. (42
W.P, A

Where W.P.~vthe working preisure,
D—the Jdiameter of stavs over threads,
D,=thcdiameter of the body of stay atits smallest part,

A mthe area supported by one stay [forarea to be supported by stays near tubesin Brebox
tube plates of locotype boilers sec regulailon 193(e)],

Cue=4g99 kg/em?® (7100 1bs [sq. 10 ) for steel or spzcial wrought 1ron screw stays to combug-
tion chamber or fireboxes,

Cm607 kg/cm? (8640 1bs./sg. 1n.) for stecl longitudinal or cross stavs fitted with nuts,

C =330 kg/cm? (4700 Ibs.[s8q. 11.) for copper screw stays to fircboxea,

C,m1 299 p.cm ? bemng the pitch of threads 1n cm,

Oles .(I_%?l.mches, N being the number of threads per inch-

Where stays are made with enlarged ends and the body of the stay 18 smaller in digmeter
than at the bottom of the thread, the workmg pressure shall be calculated from the
s=cond formula.
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(120) forclause (a)ofregulation 203 the following clause shall be subgstituted, namely :—
203. Stresses in steal iointed stays.—(a) The secton of least strength whether of stay, rivets,
shackle or pin shall be used in calculating the working pressure for the stay. For
partsin tengion a stress of 6 - 328 kg/mr® (9,000 1bs.{sq.in.) of net section shall be allow-
ed, and for parts in shear stress of §- 624 kg/mm? (8,000 lbs./sq, in.) of netsection,
(121) fox regulation 204, the following regulation shall be substituted, namely :—

204. Stay tubes.—For stay tubes, whether of wrought iron or steel, seamless or electrice
resistance-welded or lapwelded , the maximurm working pressure shall be calculated from
the following formuja :—

W-P.-(%-[ D—=Cy—D. oo, -Equ. (41)

Where Dw==the diameter of the tube over threads,
D, =the internal daimeter of the tube under the threads,
C,=1'299 P cm, P being the pitch of thread in cm.

Iz
(—— inch, N being the number of threads of stay per inch.)
N

Comg415 kg/cm?® (5900 lbs.[sq. in,)

13 the area suopocted by one stay wibe, measured from centre to centre of stay tubes,
When the area containg tubes or purts of tubes their aggregate area, calculated from their
amallest external diameter of body when {n tension and smallestinternal diameter when
in compression, shall be deducted from the area of the containing figure and the re-
mainder used as A in the formula,

(122) for regulation 207, the following regulation shall be substituted, namely —
207, Gusset stays.—The maximum working pressure for gussct stays shall be calculated by
the following formula ;—
C,C
WP ——,.......Eqn. (42)
A

Where C,==633) kg/cm? (9,000 lbs/sq. in.) and
C, the co-efficient, is the number repesenting the least of the following :—

(N, x A
@) Nyx A, % 1-375
@Y Ny X A, X 17375
(4) N, x A,
(5) (G—NDy) (t—c)) X 1-184
(6) (Gy-Dy)(t-cy) X 1-184

Ny, Ng, Ny, Nyy Dy, Dy, Dy, Dy and Ay, Agy Ayy Ay, are Tespectively the numbers, diameters
and acct}ona[ arcas of’ the rivets in the joints of each gusset stay,only rivets in
the supported area, to be considered effective, the order of the jointa being (1) angles te

end plate, (2) end plate angles to gusset, (3) shell angles to gusset, and (4) angles to shell,
Cy=0-16 cm (or 0 06 in.)
G is thedepth of gusser plate measured through theline ofattaching it ro the end plate angles,
Gy, is the depth of guaset 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,
t, is the thickneas of gusset plate,

A ia the area of flat plate supported by the gusset stay which, in the case of Lancashire and
Cornish boiler, shull be determined as follows:—

(a) The margins allowed under flat plate regulations for shell and furnaces be marked on
end plates and the lengths of the centre lines of gussets between them measured, alzo
the distarice berween each pair of gussetlines from the middle of the smallerin a direction
normal tothegreater. If L and L, be the lengths of two adjacent gussetlines and if the
distance berween them be W the area contained by the gusset lines and the shell end
furnace margin lines may be apportioned between the stays thus :—

ﬂzkzli"l"l)—Ponion of area apportioned toLL line gusset

W (3L, +L) . .
: =Portion of area apportioned to L, line gusset. ....... Eqn. (44)

..... Eqgn. (43)




() ne 1+ 1earena on the other side of cach gussetline shall except when of tria-
ngular form, be found in like manner andits amount added to that already found to
form the total,

(¢) For the triangular portion in the wing spaces the area shall 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,

(123) For clause (5) of regulation 208, the following clause shall be substituted, namely :—

()] Tj‘__hc malximum working pressure for the bolts or studs shall be calculated by thefollowing

ormula :—

= NxC(D-C,) ; . . . . . Egn. (45
W.P, —h

Where D is the diameter of bolt or stud over threads,

N i3 the number of bolts or studs securing the part,

C,=1-299 P cm, P being the pitch of thread in ¢cm,

(1-28/n inches, n being the number of threads per inch),

C=330 kg/cm® (4,700 Ibg/sq. in.) for steel bolts or studs of 44 kg/mm? (28 tons/sq.in.)
Emnimum ultimate tensile stress where the diameter over thread is less then I9mm

1 in.).

C=359 kg/cm? (3,100 1bs/sq. in.) for steel bolts or studs of 47 kg/mm® (30 tons/sq. in

Iz'lll}].rﬂll.l’n ultimate tensile stress where the diameter over thread is less than 19mm
1 inu.

C=394 kg/cm*(5,6001bs/sq. in.) for steel bolts or studs of 55 kg/mm® (15 tons/sq. in.) min-
imum ultimate tensile stress where the diameter over thread is less than rgmm (3 1n.).

Crm394kg/cm® (5,600 Ibs/sq. in.) for steel bolts  or studs 0f3]4 kg/mm? (28 tons/sq. in.)
minimum ultimate tensile stress where the diameter over thread is not less than 19mm
(4 in.) and not greater than 22mm (7/8 in.).

Cmm492 kglecm? (7,000 1bs/sg. in.) for steel bolts or studs of 1:, kg/mm? (28 tons/sq. in.)
minimum ultimate tensile stress where the diameter over thread is grester than 2zmm
(7/8 in.). When the material is iron, a reduction of 15 per cent shall be made in the
working pressure as calculaied by the formula. A is the area of the surface supported
by the bolts or studs. For jointed flanges, the area shall be taken to extend to midway
between the pitch line of the bolts and the inner edge of the flange by which the part
is secured.

(124) in Regulation 209,—
(i) for Equation 46 and entries below it in clause (a), the following shall be substituted,
namely (—
Cx (®D)xt
WP, oo .« . . . . - Eqn (46)
LxP

Where t is the thickness of the tube plate,

P is thepitchoftubes, measured horizontally where the tubes are chain pitched and diagon-

ally where the tubes are zig- zag pitched and the diagonal pitch is less than the horizontal.

D is the internal diameter of the plain tubes.

L is the internal length of firebox or combugtion chamber measured at top between tube
plate and firehole plate or back plate, or between tube plates in double ended boilera
with combustipn chambers common to two opposite furnaces,

Cm=1969kg/cm?*(28,0001bs(sq.in,)and 984 -5 kg/em? (14,0001bs/sq. in.) for steeyand copper

" respectively.

Provided that the above formula shall not ap{\)ly in the case of fireboxes where the girders
do not rest on the tube plate, or where the roof plate is stayed direct to the outer shell or
to girders supported by the shell.

(i) For clause (b) the following clause shall be substituted, namely :—-

(b) Where girdersreston the side plates or the roof plate is go formed that the load is carried
both'by side and end plates,in no cage shall the compressive stress on the plates exceed
9.845 kg/mm? (14,000 Iba/sq. in.) for steel or 4,922 kg/mm® (7,000 lbs/sq, in.) for
copper.

£125) For regulation 211, the following regulation shall be substituted, namely :—

211, Minimum thickness and cross section.—To provide a secure attachment tor plain tubes in
the tube plates, the thickness and cross section of the plate between the tube holes
shall not be less than :—



Steel tube plate,
'128 D4Cowminimum thickness

Where C=tmm (o-2zinchy,............coovvvvenn..,. Egqn. (47)
KD+ C,=minimmm cross section
where K=4-3mm (o-17 inch) ....... ... ... .. ....... Eqn. (48)

Ci=16 1T3mm® (0025 sq. in.)
Copper tube plate,
2D+ Cy=minimum thickness where
Cy=tomm (0o-4 ineh). ... ... .. ... ... . e Eqn. (49)
K,D—Cjesminimum cross section
where K;=13"38 mm (0’527 in.) and
Cy=169 67mm? (0263 8Q. 11). ... .cviivirrennn.. Eqn, (50)
D is the diameter of the tube at the part of attachment.
Where the thickness and crosssection of tube plate are less than the minimum the appropriate
coeflicient in Eqn.  (51) shall be reduced in proportion to the deficit.
(126) for clause (¢) of regulation 212, the following clause shall be substituted, namely :—
212. Holding powcr of plain tubcs.—{(a) Where tu%c plates are notspecially stayed in negts of
tubes, the working pressure bused on the holding power of the tubes shall not exceed
that found by the following formula :—

W-P'“(:—XP:—D . - . . . . . . . Egqn, (51)

Where D=the diameterof tubeat the part of attachment totube plate,
Axxthearena of tube plate supported by cach tube which generally may be taken
as the product of the horizonal and vertical pitches of the tubea less the area
of the tube itself.
C=B3-9 kg per cm (470 1b per in.) of diameter of tubes for tubes expanded into
parallel holes in steel or iron tube plates.
Cw94-6 kg Per cm (530 1b per in.) of diameter of tubes, for tubes expanded into
taper holea in steel or iron tube plates,
For copper tube plates or copper ot brass tabes the appropriate co-efficient should ke deducted
20 per cent.

(127) for BEquation(s52)in clause (¢) of Regulation 213 and the entyies below it, the following
shall be substituted, namely —

W, P = Mi))__s. _“_Eqn_ (51)

70 RP
Where t is the thickness of the wbe plate,
P is the vertical pitch of tubes,
D is the diameter of the tube holes, )
S is the minimum tensile breaking strength of the tube plates or whatever is
allowed for them, .
R is the radial digtance of the centre of the outer row of the tube holes from the axis
of the shell.
C=0-16 ¢cm (o-06 inch, ] . .
(128) in Regulation 214, for Equation (53) and the eniries below it, the following shall be
substituted, namely i— .
333 (-C) ES5 . N . . . Hqn. (53)
W.P. = =5
Where t=thickness of tube) plate, o
E-=Percentage efficiency of the longitudinal joint or the ligament between the
tube holes whichever is less, .
S =Minimum Tensile streas of the tube plate or whatever is allowed for i,
Da=Inside diameter of the drum,

Cex0-32 cm (0-125 inch.)
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(129) For clauses (a), (5) and (d) of regulation 215, the following clauses shall be substituted
namely —

215. Efficiency of ligament.—(a) When a shell or drum 15 drilled for tubes in a line parallel
to the exis of the shell or drum, the efficiency of the ligament between the tube holes shall be
determined s follows —

(&) When a pitch of the tube holes on every row is equal [as in Fig. (10)], the formula is:—
p-d

=-efficiency of ligament......(Eqn. 54).
P

Where P=pitch of tube holes,

d= diameter of tube holes

The pitch of tube holes shall be measured on the flat plate before rolling or on the median
line after rolling.

Example.—Pitch of tube holes in the drum es shown in Fig. 10=5-25 Diameter of tube=
3+25 Diameter of tube holes==3-281,

p—d 5+25—3-281

P 525
Example,—Spacing shown in Figure 11.
Diameter of tube holes=3-281.
p-nd 12-2X 3281

== 0453
P 2

(b)) When the pitch of tube holes on any row is uncqual (as in Figs. 11 and 12),
the formula is :—

=0-375 efficiency of ligament

p-nd
— w=efficiency of ligament. ......Eqn. (55).
Wﬁcre P==Tnit length of ligament,
n  ==pumber of tube holes in length “ P ™.
d  ==diameter of tube holes,
Example.—Spacing shown in Fig. 12, Diameter of tube holes=3-281,
p-nd 29-25-5 .<3+281

—— e ——. =0 439, ecfficiency of ligament.
D.0.Qf
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(d) When & shell or drum is drilled for tube so as to form diagonal ligaments
Fig. 13, thefefficiency of these ligaments shall be that given by the diagrm: si;}i%z.n II:
. P i
In thisJdiagram]Jthe abscissas are T and the ordinates —

P
Where  p==longitudinal pitch of tube holes, or distance between centres of tubes i
mngl Lrow, 'y a & longl-
P =disgonal pitch of tube holes,
d =diameter of tube holes,
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G. 13

1
r’_“quvmtlimcnlzl_}c i ‘in Fig. 14, the values of p/d and b ure computed and the efficlency for

the goeaponding points 18 Tead off from the diagram. Should the point fall above the curve of
Ticiency for the diagonal and longitudinal ligaments, the longitudinsl igaments will be the
‘weaker, in which case the efficiency {3 computed from the following formula =

% p-d
p
Example.w(T) D‘;iagoml pitch of tube holes in drum as shown in Flg. 13,
w42,

Diameter of tube holes==4-031.
Longitudinal pitch of tube holesme11-5,

p II'$ Pt 642
= 30§53, = ——w=0* 558,
d 4-o031 P .

The point corresponding to these values is shown at A on the diagram in F}g. :f’and the
cotresponding efficlency 18 353 per cent. As the point falls below the curve of equal efficlency
for the diagonel and longitudinal ligaments, the diagonal ligament is the weaker.



w. OL TUDE . o8 i0 cTUM . . . . 6547
Diameter of tube holes . - . 4-0156
longitudinal pitch of tube holes . . 7-0
p 7 p' 6-547
— =1743—= =0-935
d 40156 P

The polnt corresponding to these values is shown at B on the disgram in Fig. 14 and it will
be seen that it falls above the line of equal effisiency for the diagonal and longitudinal ligaments
in which case the efficiency is computed from formula (1)

Applying formula (1), we have :—
7-4-0156

w0426 efficiency of ligaments, or 42+6 per cent.
7

For holes placed longitudinally along a drum but which do not come in a straight line, the
sbove rules for calculating e cicng%: shall hold, except that the equivalent loni'g.lmdinal width of a
diagonal ligament shall be used. To obtain the eqlujvnlcnt width the Jongitudinal pitch of the two
holes having a diagonal ligament shall be multiplied by the efficiency of the diagonal ligament,
‘The efficiency to be used for the dlagonal ligament given in Fig, 15.
(130) For regulation 218, the following regulation shall be subsituted, namely :

218. Steel and Wrought Iron Tubes.—(a@) The maxium working pressure for the tube shall

be (— -Gy
t-
W, ==

res-aeansaeoBan. (56)

Where t wsmthe t]lDﬂckncas of the tubes,
D  wm=the external diameter of the tubes
C = 403 kg/em! (10,000 1bs,[sq. in),
C,;=0-16 cm (o-06 inch).
(® No tube shall be less than 2-64 mm (0104 in.) thick.
(131) For regulation 219, the following regulation shall be subatituted namely :—

%__ 219. Brass and Coppsr Tubes.—The thickness of tapered brass and copper smoke  tubes
or lcomotive boilers shall, in the case of tubes of an external diameter of 38 mm (1} in.) to 43mm
(1°7/8 in.) inclusive, be not less than 2-64 mm (0-104 in.) at the smoke box e¢nd and 3-25 mm
§°' 128 in.) atthe other end ; in the cese of tubes of an external diameter of sTmm (2 in.) to 6I1mm

2+ 3/8lin.) inclusive, the thickness at the smoke box and shall not be less than 2:9 mm (0-116 in.)
a t the other and not less than 3-6 mm (0-144 in,)

(132) InRegulation 220, for Equations (57) and (58) and the entries below them, the followi
Rquatjons and entries shall be sub];lgtutcd, namely ;- ¢ fotlowing
C (@—Cp)* t-C)*
WP, -
D (L+C) (L-Cp

. . . . . Egn. (s7

Co
WP, -Bx[gzo (t-C)-L] « -« - . Eqn(58)

m=the external diameter of the furnace or chamber top or bottom.
=the thickness of the furnace plate,

=the length of the furnace or other part measured between points of substantial
support {.e, centreg of rows of rivets-in end seams or commencement of cur-
vature of ﬁang'e, whichever is applicable.

C == 1,04392 kg/cm® or (14,84,800 Ibs/ 8q. in) where the longitudinal seams of steel
aces are welded and 93,593 kg/em® or (13,31,200 Ibsfeq, in.) where they

are riveted.
= 52,196 kg/cm® (7,42,400 1bs.[sq, in.) where the longitudinal seams of circular

copper boxes or furnaces are titted with double butt straps and 46,
kg/cm?® or 6,65,600 1bs/sq. in where they are lapped, i 46796

C1 ==0-88 cm (0-03 in.)
Cz w=§0+96 ¢m. (24 in.)

C3 w==3-5 kglem? or (5o Ibs. eq, in,) where longitudinal seams of steel fornaces
welded and 3-2 kg/cm® or (45 Ibs/aq. in.) wlere they are riveted, e

C3  wm1:75 kg/ cmo® or (25. 1bs/sq, in) where the longitudinal searns of circala -
per fireboxes or furnaces are fitted with dougf: butt traps mdor - 5!13. kg[cl:'uf? g:
(22+5 lbs/sq. in,) where they are Iapped.

Where D
t

L

C



(133) In Regulation 221, for Equation (59) and the entries below it, the following Equation
and entries shall be substituted, namely :—

C
W.P. =--I—-)-(t——-Cl) . . . . . . . Ean (59)

Where D is the least external diameter measurcd at the bottom of corrugations on the
water side,

t is the thickness of the furnace plate measured at the bottom of the corrugation
or chamber,
C w1080 kg/cm? (15360 lbs/sg. in) for the Fox, Morrison, Deighton, Purves, and
other similar furnaces and 1147 kg/em® (26320 lbs/sq.in. for theLeeds
Forge Bulb Suspension Furnace.)
C, =008 c¢m (0-03 inch.)
(134) InRegulation 222, for the figures and abbreviation ** 3/4 in’’ the figures, abbreviations
and brackets “19 mm (3/4 in.)* shall be substituted,
(135) InRsgualation 223, for Equation (60) and the entries below it, the following shall be
substituted, namely :——
C(—C,)
Ww.P. lﬂ——-—R— . . . . . Equ. (60)
Where tisthe thickness of the top plate,
R is the outer radius of curvature of the furnacy,

C=6719 kg/cm® or 8800 lbsfsq. in.,
C,=0-08 cm (0-03in.)

(136) In Regulation 224, for Equadon (6¢) and entries below it, the following Equation and
entries shall be substituted, namely —
C@-Cp)
Ww.P. - ——— . - . . . Eqn. (GI)

Ib]
Where t is the thickness of the fire box plate.
D is the mean of the external diameters of firebox measured over the plain part of each
end at commencement of curvature of flange,

C = 877 kgl cm ? (22480 Ibs.[sq. in.)
c, =0-08 ¢m (0-03 in.)

(137) In Rzgulation 225, for Bquation (62) and entrfes below it, the following Equation
and entries shall be substituted, namely :—

Ct-C )
B
D(D-D,)
Waizxe C=13,073 ki'en® (1,43,360 lbs/sq. in.)
C, =008 ¢m (0°03 in.)
t is the thickness of the joggled firebox plate or ogee ring.
D is the inside diameter of boiler shel]. .

. . . . . . Egn. (62)

D, is the outside diameter of the joggled firebox at the commencement of the curvature
above jognled part or the outside diameter of the firebox where it joins the ogee
Ting.
(138) In regulation 226 (i) for equation (63) and entries below it the following equation
and entries shall be substituted, namely :—

w.p, = COC X @™y e .. Ean. (63)
LW (W—W))
Where t is the thickness of the joggled fircbox side plates or fire hole plate (whichever
is less), or ogee ring, )

L is the length of firebox casing measured between the water sides of front
end plate and saddle plate at the foundations seam,

W is the width of firebox casing measured between the water sides of casing
side plates at the foundaton seam,

W, iy the width of firebox measured between the water sides of the firobox
side plates at the commencement of curvature above joggled part or where
it joing the ogec ring,

C=3040 kglcm? (71680 lbs[sq. in.)

C,=0-08 cm (0-03 in)




—

(i) dclete the words “In square inches 7,

(139) In regulation 227, for equatlon (64) and entries below it the following equation and.
entries shall be substituted, namely :—

W.P. _E.CLD—P;) .............................. Eqn. (64)

Where W.P. a= Working  pressure,
t = minimum  thickness,
D = the internal diameter of the cross tubes,
C w450 kgjem? (6,400 lbs/aq. in.)
C,= 0:56 cm (0-218 in.)

¢1:0) (i) In regulation 229, for equation (65) and entries below it the following equa-
tion aod entriss shall be substituted, namely :—

WP, =CXSXTXD?

L'*xY

Where W.P. = Working pressure

S = Minimum tensile stress of the materlal,

T = Total thickness of the stay.

D = Depth of the girder stay,

L == Length of girder stay measured between the inside of the tube plate and
the firehole plate,
or between the ingide of the side plates, according to the method of”
support.

Y == Pitch of girder stays.

C = 0'314 for steel plates or steel forgings and 0.271 for steel castings,

(f) 1In clause (b) for the figures, abbreviations and words “‘14,000 lbs. per square inch”,
the figures, abbreviations, brackets and words “9,843 kg/mm (14,000 Ibs. per
square inch)” ghall be substituted.

(141) Inregulation 230 for equations (66) and (67) and entries below them the following
cquati ons and entries shall be substituted, namely :—
C(t—C,) xH?
PP i iio-o o —, ... veereieraes.BQn.  (66)
WXL X o/§iris

Cu(t—Cy)* X ( W+ vShrTiy

W, P,= et eian Eqn. (6

Wax L+ n

Where tis the thickness of the roof plate,

His the height of the corrugation the highest part measured perpendicularly-
on one side of the plate,

W is the width of the roof plate between the flat of side plates at top less the inner
radius of curvature of corner of roof and side plate f.s, W4radiuswinternal
width of firebox at top,

L is the length of the roof plate between centre lines of rivets,

C = 36246 kg/cm® (8ox 10,./lbs/sq. In.)

C, =08 cm (0-03 in,

C, = 3960 kg/em? (56,320 lbs/sq. in.)

(142) In regulation 231, for cquations (68) & (69) and entries below them the following:
equations and cntries shall be substituted, namely :—

........................ P -0+ | P (-1

C (—C)

WP ow— X mmm——— e is i n i na s e Eqn, (68)
RL+G

W.P.-R—’ X[320 (b—Cy) L] evvreenn.. e Eqn. (69)

Where t is the thickness of the corrugated plate,
L is the length of the roof plate between centre lines of rivets,
R isthe external radius of the side corrugations at the middle of the length,
C = 26,134 kg/cm* (371,710 lbs/sq. in.) where the roof and side plates are
In ene picce and 23,398 kg/cm?(3,32;800 Ibs/sq. in)., when they are riveted,
= 0+08 cm go-oa in,)
+=60"96 cm (24 in,)
C,~0-875 kg/cm? (x2-5 lbs/sq. in.) where the roof and sidc plates are in onc
picce and ©0-73 kg/cm® (11:25 lbe/sq. in.) where they are riveted.



(143) In regulation 232, for equations (70) & (71) and entries below the the foll
-«quations and  entries shall be substituted, namely ;_). ™ the tofloy g

C(t—C)

W.P, =a ———ﬁ——- ...................... Ceeea ..Eqn, (70)
G ('xC)

w.P. _mw ......... Cetrerenanans eanennEqn, (71)

Where t is the thickness of roof plate before corrugations are formed,
t, s the thickness of side plates of firebox to which roof plate is attached,
ftu the radlus of transverse curvature or chamber of mi%dlc part of corrugation
measured from the bottom of corrugation on waterside,

W the widths of firebox measured over watersides of side platea at the seans
attaching them to roof plate,

C r 540 kg/om? (7,680 Ibsfsq, in,)
C,= 0-24 cm (0-09 in,)
Cyme 1969 kg/cm?® (28,000 lbs/sq, in,)
C,= 0.08 cm (0-03 in,)
(144) In regulation 234,
(i) in clause (b), for the figures and abbreviation **2 inches”, the figures abbreviations and
brackets “5T mm (2 in.)”” shall be substituted ;
(245) 1In regulation 240, for clauses (), (d) and (¢), the following clauses shall respectively
pe substituted, namely —
(¢) Tensile Test —The ultimate tensile stress and minlmum elongation shall be
ghown in Table below —

ULTIMATE TENSILE STRESS AND MINIMUM BELONGATION FOR §
LTIMA FORGED DRUMS BAMLESS

Ultimate tensile stress Minimum Elongation
Kg/mm? Tons/8q. in. Per cent
44—50 - 28—32 ‘ 25
50—56 32—136 21
54—60 - 34—38 19

Should a tensile test piece break outside the middle half of the test gauge length the
test may be discarded and another test be made of the same drum,
(d) Bend test pieces.—Bend teutmficces shall be of rectangular section 25 mm (1 in.) wide
by 19mm (§ in.) thick, The edges shall be rounded to a radius of 16 mm (1716 in.), ¢ test
eces shall %)c bent over the thinner section. ‘
Bend Tests.—The test picces shall , when cold, be capable of being bent without
(:)e, thro an angle of 180°% the internal radius of the bend being not greater than that

apecified in table below :—

Ultimate tensile stress Internal radius of bend
Kgnm® Tons sq. in. mm inch,
Upto 50 Upto 32 10 3/8
Above 50& Above 32 and upto 36 13 ;__
upto 56
Above 56 & upto 6o Above 36 dnd upto 38 19 ?

-

(146) for regulation 246, the following Regulation shall be tubsdtuted, namely :-—
246, Steel Castings.—Steel castings for pressure part shall comply with Regulations 73 to
20 [ 45 to 55 Kg/mm* (28-35 tons/sq, 1n)],



o e

(r47) in Regulation 255, for the figures and abbreviation “} in.”, the figurcs, abbreviation

and brackets '‘30 mm (§ in.)"” shall be substituted ;
(148) For the table in regulation 256, the following table shall be substituted, namely :—

Nomina! internal diameter of drum Percentage of nominal
interngl diameter

Upto and including 914 mm (36 inches) . . . . . . 0375
Over 914 mm upto and including 1143 mm (45 inches) . . . . 0:350
Over 1143 mm (45 inches) . . . . . . . . . 0300

(149) in Regulation 258,—
(i) in clause (b), for the figures and abbreviation ''1/32 in.*, the figures, abbreviation:
and brackets “0-8 mm (1/32 in,)” shall be substituted ;
(li) for the Figure 16 and Figute 17 and the entries below them, the following shalk

be substituted, namely ;—
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(150) in Regulation 2$9,—
(i) for the entrics below Fig. 18, the following entries shall be substituted, namely :—

T=Thickness of plate,

b=Breadth of test piece :
Specimen 1,—Not less than ‘T and in no case less than 38 mm (1 in.)
Specimen 18.—T X bnot less than 967-74 mm?® (14 sq. In.)

Wa=Width of weld groove.
P=Paralle] length, minimum=3 x W
re= Radius at shoulder, minimum=13mm ( 1§n.)

(ii) forthe table under Fig, 19 the following table shall be substituted, namely :—

Diameter Cross-sectional Gauge length Parallel length ' Radiug at
D area A G P minimum shoulder
R minimum
mm in. mm? |8q. In. | mm in. mm in. mm in,
20-27 0+798 | 32260 |0-50000 | 771-63 2-82 8a-77 +18 1778 Q70

SR

I4-32 0.564 | 161-30 | 0-2500 51-00 2.00 5715 '25 12+7 0-50
12-83 0-505 | 129-04 0+20 | 4547 1-79 51-05 2-0I I11°43 0.45
1217 01479 T16.13 o-18 43-18 1,70 5:57 1-91 10-67 0-42
I1.48 0452 103-23 0-16 | 40.64 I'60 | 45-72 1-80 10-16 0-40
11-10 0437 9677 0-I% 3937 1:55 | 44-20 1.74 991 0+39
I

1076 0°424 9109 | 01412 38.0 I-50 42-93 f 169 9-40 0-37
10-13 0-399 Ro+65 | 01250 35-871 1,41 40-13 1:58 8:8g 035
9-07 0-357 64-52 | 0-1000 32-00 1-26 36-07 1.42 7-87 0-31
(151) in Regulation 261,—

(i) inclause (b), for the figures and abbreviations 1} in,”” wherever they occur, the

figures and abbreviations 32 mm (1} in.)”’ shall be substituted ;

(ii) for Fig. 2a, the following Figure shall be substituted, namely :—
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(152) in Regulation 262, for the flgures and abbreviations *'1/16 In.” and *1/8 in." the
figures, abbreviations and brackets “7.6 mm (1/16 in.)"”’ and “3 mm (1/8 in.)* shalk
respectively be substituted ;

(153) for Regulation 263, the following Regulation shall be substituted, namely,—

263. Ixod ITmpact Tests—The dimensions of the two specimens ghall be In accordance with
Fig. 21, specimens 4a and 4b.

One specimen shall have the notch ent at the middle of the outer gurface of the weld and tho
other at the middie of the inner surface of the weld.

The tests ghallshow & minimum Izod impact test value of 2 -77 kg, meters (20 & 1bs.)
(154) in Regulation 264, in clause (c), for the filgures and abbreviations “20 ft. Ibs. ', the
figurcs, abbreviations, word and brackets 277 kg. meters (20 ft. 1bs.y’ shall be substiruted ; ;

(155) in Regulation 265, in clausc (a), for the words ““helf-an-inch™, the figures, abbrevistion,
brackets and word “13 mm (§ inch)” shall be gubstivuted ;



(156) in Regulation 270,~—
(1) for clauses (a), (b) and (c), the following clauses shall be substituted, namely:— [

270. Shells of steam and warer drums.—(a) The working pressure shall be determined by the
following formula:—

2fE(T—C)

WP =————
D+(T—C)

Where T =Thickness
D = Maximum interna] digmeter

W.P, =Working pressure
f==Permissible working streas at working metal temperature (gee reg. 271).

...... Hgn. (72)

E =Efficiency of ligaments between tube holes or other openings In shell
or of longitudinal joints (expressed a8 a fraction) whichever applies.
C 0-08 cm (0-03 in,)

In the particular case of an unpierced wrarrer plate of fusion welded divm FeeT ard fum
permissible streer o butt weld frem the tgble 10 Reg, 271, Column B,

(B) Irrespective of the thickresy obtaired by the use of the foregoirg foymula, “T"* shall rol
be less than:—

(¢) For tube plates Swhcrc the tubes are expanded therein) the thickness shall be at least
such ag to allow & minimum parallel belt width of tube seat of 10 mm (3/8 in.) this
scating to be measured as explained below,

(1) All tubea shall be carefully expanded into the holes in the tube plates. The tubes lhnll
be belled or beaded to resist withdrawal and if belled they shall project through the
paralle]l tube scat at least 6mm (1/4 in.)

(¢) The Belling shall be as shown in the table below:—

TABLE
Outgide digmeter of tube Amount of diameter of bellin
over diameter of the tube hole
Up to and including 38 mm (1-1/2 in.) 2-4 mm (3/321n,)
Over 38 mm upto and including 51 mm (2 in.? ] 32 mm (4/32 in.)
Over §1 mm upto and including 82 mm (3~1/4 in.) 40 mm 56/ 2 in,
Over 82 mm upto and including 102 mm (34 in)) . 4'8 mm /332 in,

(#) in clause (d), for the figures and abbreviations “1/2 in.*’ the figures, abbreviations and
brackets “‘rgmm (1/2 In.)” shall be subsututed;

(#7%) in clause (¢), for the figures and abbyeviation ‘*3/8 in.”, the figures, abbreviations and
brackets “10 mm (3/8 in.)” shall be subastituted;

(x57) In Regulation 271,—

() in clauge (a) and (b), for the figures, symbols and abbreviations ‘‘s0°F”, the figures,
symbols, abbreviations and brackets *‘28°C(50°F)"” shgl]l be substituted;

(#) in the Note, for the figures, symbol and abbreviations “700°F™, the figures, symbolg
abbreviations and breckets *371°C (700°F)” shall be substituted;

(158) in Requlntion 273, 1 clauses (w), (b) and (cp the words and brackets ““in inches”, “in
square inches”’,*‘in (inches *,‘in pounds inches’’ and "in pound per square inch”* wherever they
occur shall be omitted.

(159) in Regulation 275, for the figures and words “2-1/2 Iincheg”, the figures, gbbreviations
and brackets '*64 mm (2-1/2 in.)” shall be substituted;

(160) for Regulation 277, the following Regulation shall be substituted, namely:—

2497. End ; late with man hole :—When an end plate has a flanged-in-manhole the depth of the
flange forming the access opening measured from the outer surface of the plate at the minor axiy
of the opening shajll be not less than:—

VT X W ceverens Eqn. (73)

Where T w Thicknegs of end plate
w =~ Minor axis of the manhole

Note:—The corner rudiua of the manhole flange r  shall be not jess than 25mm r Gy
Sce fig. 23). m



(161) in Regulation 279, in clause (a),—

() for the igures and abbreviatons 4 in.”’ and “3 in.”, the figures, abbreviations and
brackets’‘102zmm (4 in.) ** and 76 mm (3 )" s,hnll rcupecti\;cly be lubltitut.cd

(¢7) for the Fig. 25B, the following Figure shall be substituted, namely:—
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@iy for the figs. 24-A, 24-B, 24-C, 24-D, -26-A, 26-B, 26-C, 26-D, 26-E, 27-A and 27-B
the fouowmz’Fiwurcl shall be subgtituted, namely:— 7 an 7
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(162) in Regulation 281, for thefigures and abbreviations ““3/4 in,” and “‘200 sq. ft.”, th'c,
:ﬁglnes,a breviations, brackets and words ‘19 mm (3/4 in.)”’ and ‘18 -8 square metcrs (200 8q. ft.)
«shall respectively be substituted;

(163) in Regulation 282,—

() in clause (a), for sub-clauses (i) and (iv), the following sub-clauses shall respactively
be substituted, namely:—

} Steel castings shall comply with 44 kg/mm?® (28 tons per sq. in. Grade A) Scc regula-
tions 73 to 80.

iv) Bronhze castings shall have tensile breaking strength of not less than 25 kg/mm* (16
tons/sq. in.) with an clongation of not less than 80 per cent measured on standard
test picce C

(if) for clauses (b) and (c), the following clauses shall be substituted, namely:—
(b)Y Limits of Cast Iron.—Cast iron shagll not be used for:—

(f) Temperatures above 204°C (400°F)
(ff) Steam pressures exceeding 11-25 kg/om?® (160 1bs/sq. in.)

~(i#i) Peed valves and scum valves directly attached to boilers for pregsures abave 1re2§
kg/em® (160 lbs/sq. in.)

(fv) Blow down firtinga.

( (C%)L‘f.nftf of Bronas fittings.—Bronze shall not be uged for ateam temperatire above 218*
i(425°

For clause (b) of regulation 283, the following clause shall be substituted, namely: —

(5) The body of a boiler mounting shall be connected to the boiler flange by a strong and
stiff neck, In no case shall the thickness of the nieck of bronze mounting be less
than §mm (3/16 inch) for size upto and including 19mm (3/4 inch) bore or émm
(1/4 inch) for sizes over 19mm (3 /4 inch) bore.

(164) in R:i lation 284, for the words ““one inch”, the figures, abbreviations and brackets
‘Y25 mm (1 in,)”’ shall be substituted;

(165) in clauge(a) of Rxzularion 285, for the figures and words “'1-1/2 inch’’ and ““2-1/2 inch?’
rthe figures, abbreviations und brackets 38 mm (1-1/2in.)”’ and *64 mm (2-1/2in.)’" shall res-
sPectively be substituted;

(166) in  Regulation 290,—
(i) for clausz (b), the following clause shall be substituted, namely:—

() Valves may be fabricated from scamless steel pipes for pressures not exceeding Ilz- 5
kg/cm? (250 lbs/sq. In,) and temperatures not cxceeding 427°C (800°F). Tha
welding should conform to Regulation 125 and the valve chest shall be atress
relieved after fabrication. Valves meant for usein pipework may also befabricated by
walding from seamless steel pipes but no restriction as above regarding pressure
and temperatire shall apply to them provided the welding complies with all the
relevant requirements of fusion welding such as stress relieving and radiographic
nspection of the weld and the like prescribed in Chapter V of tgcsc regulations.

The working pressure of the valves shall be determined from equation 91 where 2 Se shall
be substituted by 1°85. The wall thickness shall not be less than 10 mm (3/g
in). The fabricated valves with their assembled flttings shall withstand satua
factorily a hydraulic test to the same prossure as will gc applied to the drum
during its registration,
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(i¥) in clause (c), for the entrieg below Equatlon (77) and for the Tables of Values® of C & X

the following shall be substituted, namely:—

Table of value« of C and X

Material of Casting C X
kg/cm! cm.
Castiron, at least 1575 kg/mm? Tensile strength 360 0-48
Bronze, atleast 25 kg/mm® Tensile strength 394 03
Cast steel, 44-55 kg/mm* tensile qtrcngth
For tempetature upto 288°C 788 0-6
For temperature upto 316°C 709 06
For temperature upto 343°C 630 06
For temperature upto 371°C 596 06
For temperature upto 399°C §70 06
For temperature upto 427°C 531 o6
For temperature upto 454°C 495 0-6
For temperature upto 482°C 346 0-6
Intermediate values may be interpolated.
Table of valyes of C and X
Material of casting C X
Lbs/sq.in. in.
‘Castiron, atleast 10 tong tensile strength 5120 | ©°1875§
Bronze, at least 16 tons tensile strength 5600 0-12§
Cast steel, 28/35 tong tengile strength
For temperarure upto 550°F . 11200 028
For temperature upto 600°F 10080 025
For tempcrature upto 650°F Bo6a 0-25
For tempcrature upto 700°F 8480 0-25
Por temperature upto 750°F Bo64 0-2%§
Por temperature upto 800°F 7552 0-25
For temperature upto 850°F 7040 0-25%
For temperature upto 9oo°F 4928 0-15

Intermediate values may be interpolated.
(167) in Regulation 293,—

(f) in Equntion (78), for the portlou beginning with <“Where A=,

through the seatings of the valves,

" and ending with
“safety of the valve is set”, the following portion shall be substituted :—

‘Where A=for ordinary and high lift safety valves, the aggregate area of the orifices

=for full lift safety valves the nett arca through the seats after deducting the arca
of guides or other obstructions wheu the valves are fully lifted.

E=total peak load evaporation per hour (including cvaporation from water walls
steamin 3 economiiser, and other heating surface in direct communications with
5

the boiler) for which the boiler is  specified,

In no case, however, shall the

evaporation as caleulated for the purpose, be based on less than 29 kg. per hour
11:1»4:1: sq. meter (6 lbe. per hour per sq. ft.) of heating surface (exclusive of super-
&

ater and non-steaming economiser).

P =abgolute pressure to which the safety valve is set.



() for clause (b), the following clause shall be substituted, namely —

(5) Superheated steam.~—If the valves have to pass superheated steam the area shall be

determined in accordance with the following formula:—

As=A.}_I\71' ................................ Eqn. (79)
Where As=carea for superheated steam
A =Area for saturated steam
T=degree of superheat
1+CT
1000
Cw=2-7 per degree centigrade
(1-5 per degree Fahrenheight.)

K=

(168) in Regulation 295, for the figures, word and abbreviation “1¢ inch” and *‘10,000 lbs™
the figures, abbreviations and brackets “32 mm (14 In,)"” and “4536 kgs. (10,000 Ibs.)” shall res-

pectively be substimuted

(169) in Regulation 298, the abbreviations “sq. in,” shall be omitted wherever they occur;

(170) for Regulations 309 the following Regulation shall be substituted namely:—

(309) Determination of working Pressure.—The maximum working pressure to be sllowed
for steel aprings of round, square or rectangular section shall be determined from the following

forrmulae :—

(a) Round section=—
G, % Tras

W.P.= TDAC . . . Eqn, (80)
() SquareCScctciion—
]
W'P'hﬁ!;('f . . . . . . Egn, (81)
(¢) Rectangular Cs,cc];,i'?-lIl;_ . :
W'P'ED_A—Cﬁ((:-;—BﬁﬁS . . . . Enq. (82)
D
4— —1
d ~613
Kee 4 — (In case of rectangular sectlon substitute B for d). . Eqn. (83).
D D
4—~—4 d
d

W.P. =Working pressure (set pressure).
A =Loading area of valve
d =diameter of round or side of square stecl.
B ==Breadth of wire (radial to spring axis)._
H e=Depth of wire (parallel to spring axis).
Dro=Mean diameter of coil.
C w=<Constant=L1-+L3 . . . . Eaqn. (84)
L1
C1 =703 kgf/em? (10,000 Ibs./sq. in.)
CI1 =703 kg/cm® (10,000 1bs./sq. in.)

C2=3,343 kg/em* (33,333 Ibs./sq. In.).
C3 =11,249 kg/cm® (160,000 Ibs./sq. in.)

1, ==Initial compression or extension of the spring to give the required loading

as defined in Regs. 292 and 304.

L, = The further compression or cxtension of the spring to give the lift as de-

fined in Regs. 292 and 304.



Examples e

C ==2 where compression or extension of spring to give the required loading is 1/4 dia-~
meter of valve.

C ==1-5 where compression or extension of spring to give] the required loading is
half diameter of valve.

C =125 where compression or extension of spring to give the loading is full diameter
of valve,

Notr.-=The above formulae are based on a maximum allowable safe stress on the section of
the springs of s,625 kg/cm? (80,000 lbs./sq. in.).
(171) Por Regulations 312, the following regulation shall be substituted, namely :—

312. Number of Effective Coils,—The number of effective or free coils in a compression or
extension spring shall be determined from the following formulae:~~

() For Round or Square Wire

4
N -I—S%fg;i . . . . . . Eqn. (8s5)
(#) For Recuangulsr Wire
- B'H'%k B 86
(BY-TI) SDOY qn. (86)

Where N==Number of effective coils.
Km=compression or extension at set pressure.
C=1,01,368 kg/cem" (14, 41,792 1bs.[sq. in,? for round, or 1,38,229 kg/cm
(19,66,080 1bs./sq. in. 5 or square steel,
d =diameter ot side of square steel.
§ = load on spring at blow off pressure.
D = Mean diameter of coil.
B =Breadth of Wire.
H =Depth of wire.
C, =3,04,104 kgfcm® (43,25,376 Ibs./sq. in.)
(172) in Regulation 313, for the figures and abbreviation “1/16 in.”, the figures, abbreviation
and b ts “1-6 mm (1/16 in.)” shall be substituted ;

5173) in Regulation 3290, for the figures, abbreviations and Worc’l’ .:13 ft." and “10,000 lbs.”

and “2 inches” ¢ cﬂgurcs,abbrcviatiom and brackets “914 mm (3 ft.)”, “4503 kgs. (10,000 lba.)"”
and “s1 mm (2 in.)"” shall respectively be substituted ;

. (174) in Regulation 323 ,for the figures and words “1} inch” and “4 Inch”, and the ﬂfureu
ablb)rcivhtégm, brackets and words “13 mm (} inch)” and “19 mm (4 inch)” shall respectively be
substituted ;

(x79) in Regulation 326, for the figure and word “1 inch”, the figure, abbreviation, brack.
kets and word “25 mm (1 inch)” shall be substituted ;

(176) in Regulation 327,—
(5) for clauses (a), (b) and (c), the following clauses shall be substituted, namely :—

327 Dials.—(a) For pressures upto and including 35 kg/cm® (500 lbs./sq. in) pressure
gauge dials shall be graduated from zero to twice the pressure, as nearly as may
be practicable.

() For pressures exceeding 35 kg}{cm’ (500 1bs./3q. in.) the range of graduation shalt
be from zero to onc and a half times the maximun:upermissiblc workin 1 pressure,
as nearly as may be practicable, but in no case sh
the gauge be less than 7o kg/cm? (1000 Ibs. /sq. in).

(¢) The scale on the dial shall be clearly and permancntly marked in the proper

9,
() in clause (¢}, for the figures and words ““6 inches” and *4 inches”, the figures, abbre.

viations, brackets and words “152 mm(6 inches)” and “10z mm (4 inches)” shall
respectively be substituted

the maximum graduation on

(;}‘57) In Regulation 330, for the second sentence, the following sentence shall be substituted
namely i—

*“The receiving sockets shall be tapped with a Standard screw thread to suit the Inspectors®
gauge and shall be fit with easily removable cap.”



(178) in the Note below Regulation 331, for the figures and words *“Iz inchss to 18 inches”,

the figures abbreviations, bracket and word ‘“305mm (12einches) to 407 mm (18 {nches)” ghall be
substituted ;

(1179) in Regulation 332, for the first paragraph, the followinz paragraph shall be substituted,
namely -—

332, Tyﬁs. Fusible plugs shall consist of an outer body with a ceatral coinical passage
the smallest part to  be not greater than 13mm (§ in.) for plugs suitable for pressure
upto 7 kg/cm® SIOO Ibs./sq. in. ) and not greater than 1omm (3/8 in,) for pﬁxgs for
pressures exceeding,7 kg, cm?® (100 lbs. 8g. in.), The pasaage shall be closed bya
plug secured by an annular lining of fusibl alloy so that the plug may drop clear

if lining melts,

(180) in Regulation 333, for the gures, symbol and abbreviation “150°F", the figures
symbols, and brackets “66°C (150°F)" shall bz substituted ;

. (198) in Regulation 334, for the secoad sentence, the following sentence shall be
substiuted, namely:—
“The screwed portion shall have threads of a standard from having a pltch not less than
25 mm (0-091 inch)”

(x81) in Regulation 335, in clause (c), for the figure and abbreviation “5 ft.”, the figures,
abbreviations and brackets “1524 mm (5 ft.)” shall be substtated ;

(182) in Regulation 341, for the portion “ W.P,==,,..” and ending with * utlimate tensile
stress”, the following portion shall be substituted, namely i~

Permigsible stress at working metal temperatare Eg 1. (90)

W.P.=P, x
Fx¢

Where W.P.== The working pressure ] )
P1 ==The maximum internal hydeaulic pressure with stood without  permanent
deformation,

F=1-75 for wrought stecl and 2 for cast steel

C = 1090 kg/cm.® (15,500 Ibs./sq. in) for wrought steel of 38 kg/mm? (24 tons/
5q. In) minimum ultimate tensile stress,

= 1160 kg/em.? (16,500 lbe./sq. In.) for wrought steel of 41 kg/mm? (26 tons/
8q.In) minimum ultimate tensile stress,

== 1266 kg/cm?® (18,002 1bs./aq. in) for wrought steel of 44 kg/mmys® (28 tons/
8q. in) minimum ultimate tensile stress,

=1476 kgjcm.? (21,000 1bs./sq. in) for wrought steel of 50 kg/mm?. 32 tons
sq. in) minimum utltimete tensile stress,

=1547 kg/em.® (22,000 Ibs./aq, in) for wrought steel of 54 kg/mm®. 34 tons]
8q. in) minimum ultimate tensile stress,

= 1090 kg/cm.* (15,000 lbs/sq. in) for cast steel of 44 kg/mm?3 (28 tons’sq. in
minimum ultimate tensile stress,
(183) in Regulation 344—

(%) for the figures, symbol and abbreviation * 750°F”, the figures, symbols, abbreviations
andfbrackets “ 399° C (750°F)" shall be substituted;

(#) for the Tablo 1 below clause (b), the following Table shall be substituted, namely:—



A. ‘Tables under Reg. 344 (b) shall be substituted by the following table:—

TasLE

I.

(ends plugged for grips.)

Min, elongation per cent
Ultimate tensile stress F - Sulphur Phos-
on 203mm| {8in.) on slmmr (2 in.) maximum | phorus
A mm%fnum
6mm (1/4 | Less 6mm (14 Less
Kind of pipes Not [ess than Not more than in.) than in.) than
thick and | 6mm (1/4 thick mm {14
over in) thick and in} thic
oveT
Cold-drawn Weldless Steel Pipes
Strips cut from the pipes and tested in their 36 kgfmm? 47 kg/mm? 20 | 18 32 30 )
curved condition. (26 tons per {30 tons per sqg.
sq.in.) in.)
o5 o's
Testlengths taken from finished pipes (ends 36 kgfmm? (23 i 47 kgfrum? 25 23
to be plugged for grips.) ;on);s per sq. | ("q tons per sq.
in,
I
Hot-finished Weldless Steel Pipes
Strips cut from the pipes and tested in their [47 kg/mm? 20 13 32 30 1
curved conditions (23 tons per sq. (30 tons per sq. \(
. . 005 005
Test lengths taken from finished pipes 36 kgfnm' 47kgfmm' 25 23 I
J

(23 tons per sq- | (30 tons per sq.
in.) in)

rs



Roll Lapeoeldzd Steel Pipes

Strips cut from the pipes clear of the welds
& tested in their curved condition.

Test lengths taken from finished pipes
(ends to be plugged for grips)

35 kgfmm? 44kgfmm?

{22 tons per (28 tons per
sg. in.} sg. in.)
35 kgfmm? 44 kgjmm?
{22 tons per (28 tons per
sgq. In.) sq. in.}

32

30
.- o6 06

J

Hydrautic (Water gas) Lapwelded Stee] Pipes.

Ultimate tensile stress

[

Min. clongation percent on 203mm

(3 in)
Sulpbur Phosphorrus|
13mm($in.)} Less than Less than | maximum | maximum
Not less than Not more than thick & over | I13mm (} in,) | 6mm(} in.) % %
thick & not thick
less than
6mm (1{4
in.) thick
Selectad Samples cnt transversely 36kg/ mm? mm? ) 23 20 18 0-05 c 0§
(23 tons per sq. in.) | (28 tons per sq. in)




(184) In Regulation 346, for the figures, abbreviation and symbol “4 in. and 2 in. ",‘thc
ﬁg;lrcu abbreviations and brackets “‘10z mm (4 in.)” and *'§2 mm (2 in,)” shall respectively be
gubstituted ;

(1B5) in Regulation 347, for the figures and symbol “1§ in.”” and "3/8 in.” wherever the
oceur, the figures, abbreviations and brackets ‘38 mm (14 1in.)” and “10 mm (3/8 in.)"” shafl
respectively be substituted ;

(186) in Regulation 350, for the Equation (91) and the entries below it, the following Equation
and entries shall be yubstituted, namely i—

28¢ (t——c)
=—F

Where t =Minimum thickness,

— . . . . - Ban. (91).

W.P.=Working pressure,
D =OQutside diameter of pipes,
S =Allowable stress as specified in Table 3,
e =efficiency factor ;
=71 for weldless steel pipes;
=0-9 for welded steel ot iron pipas for values of t upto and including 22mm (7/8 in.),

=085 {or \;g:idc)d steel pipes for values of t over 22mm (7/8 in.)’ and upto and including 29mm
1-1/3in.),

=0-8 for welded steel pipes for values of t over 29gmm (1-1/8 in).
C =o'1cm{o-04in.).
(187) for Regulation 351, the following Regulation shall be substituted, namely :—

351. Cust steel pipes.—(a) The material shall comply with Regulations 73 to 8o i.e. 44
kg/mm?* (28 tons) minimum tensile stress.

{b) The maximum wotking pressure allowed on cast steel pipes shall be determined by
the folowing formula :—

28 (t—015D—C)
W.P, == T .. .Bqn. (92)

Where t =minimum thickness
W.P, =Working Pressure
D ==External diameter of pipe,
S = Allowable working stress as specified in table (4.)
C =o0-064cm(0-25in.)

(}88) In regulation 352 (/) for clauses (8) & (d) the following clauses shall be substituted
namely (—

(b) Copper pipes may be used for a working pressure not cxceedingslz *7 kg/em?® (180 lbs/

8q.in). The external diameter shall not exceed 127 mm (s in.)
(d) The maximum working pressure on such pipes shall be determined by the following
formula :—
C (t—C)
WP————I—)—-»—-——. ..... ....Bqn, (93)

Where t = Minimum thickness.
W.P.=»Working Pressure.
D  ==Qutslde diameter of pipe.
C  m=3s52kg/cm? (5,000 1bs/sq. in.)
€, =0-08 cm(0r031in.)



(i) for table 2,3 and 4, the following Tables shall be substituted, namely:—
TABLE 2.—Maximum permissibla Working Pressure and Temperature

Mcethod of Maximum per- | Maximum per-
Material manufacture misgsible missible tem- Form
pressure perature
Mild steel Cold drawn No restrictions 2°C
weldless 900°F)
Straights, bends
Hot finished Do, 482°C ot tees, etc.
weldless, (900°F) J
Hydraulic water Do. 482°C Do.
gas lap-welded. (900°F)
Rolllap-welded | 21kg {cm‘ 260°C Do.
(300 lbgfsq. In,) | (500°F)
Wrought iron . Rolllap-welded 17-fk fcm® 218°C Straights, benda
(250 bs?sq. in). |(425°F) or tees, etc.
Cast steel Casgtingh No reatriction z,Bz“C Straights, bends
900°F) or tees, etc.
Copper Solid drawn Upto and inclu-~ Straights and
‘ ding 127mm bends.
(5 in.& &
12+ 7 kg/cm?

(1801bs/sq.1n.)




TABLE 3

Allowable working stress for design temperatnres as given below
Intermediate values by Fnear tmterpolation.

Upto and including

260°C 288°C | 316°C 343°C_ | 371°C | 399°C 427°C 454°C 1 468°C 482C
(500°F) | (550°F) | (600°F) | (650°F) |(700°F} | (750°F) (8oc’F) | (850°F)| (375°F) | (900°F)
Cold drawn weldless steel . | ot4kgf S7okg!  [B3okg: 78ckg/ | 724kg/ | 668kg! | 5o8kg/ s27kg/ | 478kg; 397kg/
cm?, t cam?®, cm?, cm?, cm?, cm?, cm?, cm?, cm®.
{13000 (12500 {11800 {11100 {10300 {9500 {8500 7500 {6800 600
1bsfsq. Ibs/sq. Ibs/sq. Tbsfsq. Ibs/sq. | lbs/sq. Ibs/sq. | (IbeSQ- Ibsfsq, Glbs}sq
in.) in.) in.} in.) in.) in.) in.) in} in.) in.)
Hot-finished weldless steel
Hyd.rau.hc (wutcr gas) hp—welded | |
86
Roll lap-welded stect fmkg; Not used for these temperatures.
{12300
Ibs/ag.
in.)
TARLE 4,—AMabmum permissible workmg stress for cast steel
(Values of S)
Permissible working stress for design temperature
Over -
© 288°C r316°C l343°C 371°C 399°C  l427°C 454°C 468°C
| (550°F) | (600°F) (650°F) | (700°F) { (750°F) |(800°F) | (850°F) I (875°F)
Upto and including
288°C 316°C 343°C 371°C | 399°C 427°C 454°C 468°C 482°C
550°F {600°T) ’ (650°F) ‘ {(700°F) \ (750°F) f {(800°F) f (850°F) ‘ (875°F) l {(900°F)
703 kgfem? 633 kgfem* ] sézkgfom'| s3zkegfem?| sobkgfom' | 47skglemt| 43kgfem' | 371kglam' | 309 kejom
(10,000 Ibsfsq. n.) | (9000 Ibsjsq. (8000 Ibsjsq. | (7560 [osjeq | (7200 losisq. [ (6750 Tos/sq. | (6300 ﬂ;s,fsq.[ (5280 Ibs/sq. | (4400 Ibs/sq.
in.) in) _ n) in) in.) . in.)




(189) In Regulation 353,—
(1) in clause (a), the table for the Carbon Steel for Flanges, shall be replaced by the
following table, namely -

Flanges in accordance| Tensile Strengrth Minimum elongation | Sulphur|Phosphorus
with Appendix B —_ on lest piece C (max) (max)
- - Per cent. Per cent.] Per cent.
Kg/mm! |Tons/Sq.in. ‘
TABLES Dto] Not less than C divided
inclusive. 3647 22-30 by tensile strength 006 0-06
TABLES Kto T
inclusive 41-50 26°32 0°05% 005

Where C-1102 Kg/mm? or 700 tons/in.®



@) Inclanse(b)forth.eubln[md}muﬂcompoumnmdmmmum permissible working stress for alloy steel flanges the following tables shall be
substitnted namely =~
The material of alloy steel flanges shall comply with the requirements specified in the table below :—

ALLOY STEEL FLANGES

Ca.rbon theon | Sulphu: Phosphoru.s Maganese | Molyb- l Ch:om.rmn( Ultimate tensile Percentage elongation on
ification I | %0 Max. | s Max | 9, Max, deﬂ;‘m | % Max. ’su-msmlmmmn gaugele:ngthofh/A
e X
] I .0 .
Carbo 0 Molybdenum Stecl | 030 035 loo4 | oof ' 075 065 |4 Not less than C divided
[ ‘ ‘ [ , f 1 tons,fsq in.) by tensile strength,
Molybdenum ' ( ( :
Steel. :— ! .
I 0-20 a-40 004 04 075 085 o IO 49 kg{mm? Not less than C divided
l ’ (31 tons{sq. in.)| by tensile stremgth.
Grade II 0-15 0-50 064 | 004 |, ©'60 / I-00 ) 22§ 49 kg/mm? Not less than C divided
| | i (31 tons/sq. in,)| by tensile strength.
{

Where C =1102 kgfmm?® or
700 tonsfin®.



The materials [for flanges should be similar to those of the pipes to which they are to be attached.

The flanges are t¢ be so designed that the total stress induced in them does not exceed the maxtmum permissible stress shown in the table below :—
MAXIMUM PERMISSIBLE WORKING STRESS FOR ALLOY STEEL FLANGES

|
o Upto&l 343°C E37:°c 399°C | 427°C | 454°C | 482°C | 510°C | 538°C ! 566°C ‘593“0 |621°C 1649°C
Classification mf,iud (650°F) | (700°F)| (750°F) | (800°F) | (850°F) | (900°F) | (950°F) |(1000°F) (1050°PD‘(1100°F) (1150°F)) (1200°F}
3I6°C
(6o0°F) i
! ] -
Carbon Molybdenum Steel | 1230 1230 | 1230 1230 1188 1055
| kgfcm? | kg/em? | kgfem? | kgicm?® | kgfcm?® kg.fcm?
| (17500 | (17500 | (27500 | (17500 | (16000 | (15000
| Ibsfsq. | lbs/sq. | Ibs/sq. | Ibsfsq. ! lbsfsa. | TbS/sq.
| o) m.) in.) in.) n.) in) :
Chromium Molybdenum ‘ l'
Steel :Grade I 1230 1181 1135 |1090 1044 998 921 773 527
Kejom* | kejom* | kejom® | Kgjemt | kgim? | kejom® | kgjom® | kgjemt [ kejcm® log fem |
(17500 | (16800 | (16150 | (15500 | (14850 | (14200 | (13100 | (ITOCO | (7500 |(5002
Isjsq. | lbsjsq. | lbsfsq. | Ibsfsa. , lbs/sd. | Ibsfsq. | Ibsjsq. | bsjsq. | Ibssq. | lbs/sq. | ibssa.
in.} in) in) in)) .} in.) 10.) in.) ing in.) in) :
Grade 1II 1230 |1230 1230 1230 1230 112 984 773 548 408 |295 | 211 141
kgjcm® | kg/cm® | kglem® | kg/em? | kg/em® | kglem? | kgfom! [ kgfem® | kg/em® | kg/em®  kglem?| kefem?| kg/em?
{17500 (17)5 (17500 | (17500 t (17500 | (16000 | (14000 ; (11000 (7800 | (5800 | (4200 | (3000 (2000
Ibsfsq. sq Ibs/sq. .leISq |IbSISq Ibsfsq. |Ibsfsq. |lbsfsq. | Ibs/sq. Ilbsfsq. |lbsfsq. 'Ibs/sq. |1b8fsq
[ in.) in.} | in) tin)  |in) in) ' in) in) in.) in.)

Stress values for intermediate temperatures may be determmed by linear interpolation.




(190) For Regulation 354, the following Regulation shall be substituted, namely:—
384, Screwed on flange.—The plpes may be screwed into flanges with a disappearing thread
and expanded. Such screwed and expanded flanges may be used for steam for a

maximum pressure of 31- % kg/cm? (450 Iba./ 8q. In) and/or & maximum temperature
of 399° C (750°F) and for feed pipes for pressure upto 420 kg/cm? (600 Ibs/aq. In.)
Screwed and expanded flanges may In addition be seal welded.

3191) In Regulation 356, for elauses (a). (b), (¢) 1d (d), the following clauses shall be substi-
tuted, namely:—

356. Riveted on flanpes.—-{a) Riveted on flanges shall only be used for Pi ¢s of 178 mm
(7 in.) bore and above and for A maximum pressure of 245 kg/cm?, 23350 Iba/sq. in.}
and/or a maximum temperature of 399°C (750°F).

(b) The shear stress in the rivets shall not exceed 422 kg/em? (6000 lbs/sq. in,) when cal-
culated by the following formula :—

S (A XP) Eqn. (04)
e qn. (94
(AN)

Where Sreathe shear stress in the rivets.

A,=Cross sectional area, calculated on outside diameter of pipe,
P =Working pressure,

N=Number of rivets,

A = Areas of one rivet hole.

(¢) The atress in the pipe shall not cxceed that specified in Table 3 when calculated by the
following formula:—-

(A, X D)

.................... Egn. (9%)
(A,—AD—(Nxdxt)

Where Sp=the stress in the pipe,

A,, P and N have the values given above and

A, =Cross sectional area, calculated on Inside diameter of pipe,
d =diameter of rivet hole,

t w=minimum thickness of pipc.

Sp=

(d) The flange hub thickness shall not be less than §mm (0-2 in.) thicker than the minimuny
thickness of pipe.

(192) In Regulation 357,—

(1) Inclauge (b), for the figures, abbreviations and symbol ““2501bs.”, ** 700°F’, ** 1501bs.”
and *“ $00°F”, the figures, abbreviations, brackets *‘17- 5 kg/cm? (250 Ibs./sq. iﬂl-:))"
‘and ¢

“371°C (700°F)"", ** 10-5 kg.Jem? (150 lbs/sq. in.) 260°C  (500°F)

shall respectively be substituted ;

(1) In clause (c), in sub-clause (iii) for figures, symbol and abbreviation ** 7¢0°F”,
figures, abbreviations and brackets * 371°C (700°F)” shall be substituted;

(#i) In clause (d), for the figures and symbol “*127”, the figures, ebbreviation and brackets
' 305 mm (12 in.)’’ shall be substituted;

(fv) For the tables below Figurcs 28 and 29 and for the tables by the side of Figures

30 and 31 including the heading for figures 30 and 31 and for the table below Fig-
ure 32, the following tables shall respectively be substituted, namely:—

t but not less than 6 mm (1/4 In.) and not more than 19 mm (3/4 in.)
t

t but not less than 1o mm (3/8 in.)

1% t but not less than 1omm (3/8 in.)

1§ t but not less than 10 mm (3/8 in.)

t but not less than 10 mm (3/8 in,) and not more than 19mm (3/4 in.)

t but not legs than 6 mm (1/4 in.)

piHiH|SIo| =i >




1/2 t but not less than 5 mm (3/16 in.)

@i >

6 mm (1/4 i..) Min. for Tubes upto and including 8mm (5/16 in,) thick.
t—1*6 mm (1/16 in.) for Tubes over 8 mm (5/16 in.) thick and upto and including
I4-5 mm (9/161in.)
t—3 mm (1/8 in.) for Tubes over 14-5 mm (9/16 in.) thick and upto and including
22 mm (7/8 in.)
t—~6 mm (1/4 in.) for Tubes over 22 mm (7/8 in.) thick and upte and including 25
mm (I in.)

t but not less than 10 mm (3/8 in.)

1} t but not less than 10 mm (3/8 in.)

14 t but not less than 10 mm (3/8 in.)

t but not less than 10 mm (3/8 in.) and not more than 19 mm (3/4 in.)

t but not less than 6 mm (1/4 in.)

1} t but not less than 10 mm (3/8 in.)

1% t but not less than 10 mm (3/8 in.)

t

ClolZi>o| " & 0|0

t but not less than 6 mm (1/4 in.)

Fig. 30.—For pressure conditions upto 175 kglem?®, (250 Ibs.[5q.0n) & temperatures not exceeding
71°C (700°F),
314. For the table by the side of fig. 31, the following table shall be substituted. namely :—

A, 1/4tbutrotlessthan 16 mm (1/161r.)

B 2t
clt
D't

Fig. 30.—For pressure conditions upto 10°5 kglem® (150 lbs/sq. ) and remperatures not
exceeding 260°C (500°F).

A, t+1-6mm(1/16in,)

1-6 mm (1/16 in.) min,

B
G| 1-6 mm (1/16in.) min.

Where t is greater than 13 mm (1/2 in.) “AJ°" sahaped groove as shown may be used.

15° min.

3mm (1/8 in.)

3 mm (1/8 In.) max,

3 mm (1/8 in.) min. 6 mm (1/4 in.) max,

1+6 mm (1/16 in. ) min.

[E[® |7 >
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(193) in clause (b) of Regulation 360, the following clause shall be substituted, namely:—

* () All steam pipes with butt welded circumferentisl joints having a wall thickness of
1o mm (3/8 in.) and above and carrylng a pressure of over 3-5 kg/em® (150 1bs.
sq. in.) shall be effectively stress releived.”

(194) for clause (a) of Regulation 361, the following clause shall be substituted, namely :—

361. Wrought Bends.—Wherever practicable the radi{ of bends (on centre linc) shall be
not less than those given below ;—

Bore upto and including 152 mm (6 in.) ; ) . ] . . Re3-od
Bore over 152 mm (6 in.) upto and including 229 mm (9 in,) . . - Rax3-5d
Bore over 229 mm (9 in,) upto and including 305 mm (12 in.) . . . R=4-0od
Bore over 305 mm (12 in.) upto and mncluding 381 mm (15 in.) . . Rmg-5d
Bore over 381 mm (15 in.) upto and including 457 mm (18 in.) . - R=s:od
Bore over 457 mm (18 in.) upto and including 508 mm (20 in.) . . Remg-s5d

Where d=sthe bore of the pipe,
R=Radius of bend to the centre line of pipe.

(195) for Regulation 362, the following Regulation shall be substituted, namely:—

362. Branches, Tees, stc.—Branches, bosses and drain pockets, shall be welded to the pipes.
Where a branch is of equal size of to the main pipes, reinforcement as shown in Fig.
32A shall be cmploycg. For pressures over 24'5 kg/cm® (350 lbs/sq. in) and/or
temperatures of 399°C (750°F) or over branches of 152 mm ?6 in) bore and lurger
shall be welded inside as well as outside, Alternatively to the welding on the inside
of the plpe, reinforeement as shown in Fig., 32A or mechanical locks shall be
provided. The reinforcement shall be of substantial strength.

(196) in Regulation 364, for the figures, abbreviations and symbol ‘ 160 1ba. er 8q. in.” and
“400°F" wherever they occur, the figures, abbreviations, brackets snd symbols * 11-2 kg/cm*
(160 Ibs. 8q. in.)” and ** 204°C (400°)F)” shall respectively be subatituted,

(197) in Regulation 365,
() in clause (b) (a)
(i) in sub-clause (il) for the figure and abbreviation 24 ins,, the following, figures, abbrevia-
tions and brackets shall be substituted, namely:—
“ 61 cm. (24 in)”
(i) in s‘ub clausge (i) for the figures, words and sbbreviations ** 1 1/2', ** 36 Ins.”, * 1 in'*

‘ 400 Ibs/sq. in.” and " 750°F” the following figures, abbreviations, worde and
brackets shall respectively be substituted, namely :-—

“38mm (1 1/2 in,)
91 cm (36 in,)
29 mm (I in,)
28 kg/em? (400 lbs/sq, in.)
399°C (750°F)”
(0) in clause (b) (3)

(%) For the figures and abbreviations 13/16”, 5/16", and 3,8” appearing in the table below

Fig. 36%:2, the following figures, abbreviations and brackets shall be substituted,
namely:—

" 4-8 mm (3/16%)
8 mm (5/16")
10 mm (3/87)"

For the figure and abbreviation 1/16” appearing in the table below Fig. 165/3, the following;

figures, abbreviations and brackets shall be substituted, namely:—
* 16 mm (1/16")"

(i) In cleuse (c), for the figures, words and abbreviations 3/327, 1/87, 1/4", 5/16%, 3/8%,
1/27, /8%, 19/4”, 17, 1-1/87, 1-1f2", 47, 5%, 6", 77, l9", 10" 12%, 15", 18", 24
inches, 340°F, 500°F, 650°F, 105 1bs./sq. in., 150 Ibs/sq. in., 200 Ibs/eq. in., whenever
they occur, the following figures, words, abbreviations and brackets shall respectively
be substituted, namely:—

“2:4mm (3/32")
3 mm (1/8")
5 mm (3/16")



6 mm (1/4")

8 mm (5/167)

10 mm (3/87)

13 mm (1/2*)

16 mm (5/87)

19 mm (3/4")

25 mm (17)

28 mm (1-1/87)

38 mm (1-1/27)

102 mm (4")

127 mm (5*)

I52 mm (6%)

178 mm (77)

229 mm (9")

254 mm (10")

305 mm (127)

381 mm (15")

457 mm (18%)

61 cm, (24 inches)

171°C (340°F)

260°C (500°F)

343°C (650°F)

73 kg/cem.? (105 1bs/aq. in.)

10 5 kg/em.® (150 1bs/sq. in.)

14 kg/em.® (200 1bs./sq. in,)”
(i) In clause (f), sub-clause (1) shall be substituted by the following, namely:—

“ (1) Rivetted Shells.—Preparation of Plates, butt straps, rivet holes and riveting shall
comply with the relevant Regulations of Chapter III.

Longitudinal joints of rivetted shells may be lap jointed or fitted with double butt stra
but in cases where the design presgure exceeds ¢+ 14 kg/cm.® (130 1bs/sq. in) or the
product of the design pressure and maximum internsl diameter exceeds the vame
of C where C= 1696 where the pressure is In kg/cm? and the diameter is in centi-
meters (9500 where the pressure is in 1bs, /8q. in., and the diameter is in inches, the
longitudinal joints shall be butt jointed with double cover straps, The design
of revetted joints shall be in accordance with Regulations 177 to 184.”

(1v) The second para of sub-clause (2) shall be substituted by the following, namely :—

“ Clause I.—All shells designed for a pressure exceeding 35+ 15kg/cm? (500 Ibs./sq. in)
or shells of which the product of the designed pressure and the internal diameter
cxceeds the value of C where C=3750 where the pressure is in kg/cm® and the
diameter in centimeters (21000 when the pressure is in le/s%. in and the diameter
in inches) or the designed temperature exceeds 343°C (650°F)

{198) In Regulation 366,
() Clause () shall be substituted by the following 1—
‘“ (@) SHELLS

The maximum working pressure of shells shall be determuned by the folowing formula:—
2fB(T—C)

DH(T-C)
Where T  is Thickness
D  is maximum inteenal diameter
WP is working pressure.
f is permissible working stress at the working metal temperature,
E  is Efficlency of longitudinal rivetted seam as given in Regulation 1%7.
is Bfficiency factor for fusion welded shells as given in table below.



is 1-00 for seamlcss shells or shells made from seamless tubes,
1s Efficiency of ligaments between holes or openings in shell, expressed 88 a
fraction,
C is 0-08 mm (0’03 in.)

Class ' Efficiency factor E
I 090
I 0-75 if welded from both sides,
0- 50 if welded from one side only.
]
Minimum thickness of shells shall be as given in table below :

Classjfication Internal djemcter Mi imum thickness
Fuslon welded Class I 6 mm (1/4 in.)
Fusion welded Class 11, Upto and including 61 cm(24 in.)| 6 mm (1/4 in.)

and shells other than
fusion welded shells.

Over 61 cm (24 in.) and  upto
and including 91 ¢m (36 in.) § mm (5/16 in.)

Over 91 ¢m (36 in.) 1c mm (3/8 in)

The maximum permlssible stresses for cylindrical parts of seamless, fusion welded and rivetted
shells shell not exceed those given below —

Tensile  Strength | Tensile Strength Tensile  Strengt h
Design température — |

44-50 28-32 50-56 32-36 54-60 34-/38

kg mm*  [tons/sq. kg mm* | tons/sq.in | kg/mm®* ) tons/sq. in

Seamless, fuslon

welded or rivetted Seamless shells Seamless shells

shells
°R °C Kg/em? | lIbs/sgin.| Kglem?® | lbsfsq. in. | Kg.Jemd | 1bs/sq, in,
Upte 650 343 1704 15,700 1266 18,000 1336 19,000

700 371 1069 15,200 1209 17,200 1250 18,200
750 399 042 13,400 1041 14,800 1090 15,500
800 427 794 11,300 51 12,100 879 12,500
850 454 626 8,900 654 9,300 668 9,500
902 482 443 6,300 443 6,300 443 6,300

Intermediate values may be obtained by linear interpolation.
Where stecls are intended for service at temperature in excess of 371°C (700° F) this shell be
50 stated and silicon contents shall bri not t]ess lt)hsm ©-I0 per cent or alternatively the materia]
Proof test for creep quality of carbon steel plate of bolier plate qualit i "
pendlx ‘D, F plate quellty =s In Ap
The maximum permissible stress (/) for shells yaude from weldelss pipes shall be those ag
given In table helow :

Design temperature l Cold drawn or Hot-finished weldless steel.
°C °F kg/cm? Ibs/sq. in

upto 260 s00 914 13,000
288 550 879 12,500

316 600 830 11,800

343 650 780 11,100

371 700 724 10,300

399 750 668 9,300

427 800 508 B,500

453 Bso 52 7,500

46 875 47 6,800

482 900 394 5,600

Intermediate values may be obtained by linear interpolation,



The suitability of circumferential seams of riveted shells including the seams jolning the
ends of the cylinderical parts of the shell shall be verified by the following formula :—

WP= Ef (T-C, )

ﬁD_lu_

Where E =aJoint efficiency expressed as a fraction calculated by formulae in Regulation 177
W.P. =Working Pressure.

D saInside diameter of the outer strake of plating of the cylinderical shell,
T ==Thickness of the plate.
f ~= Maximum permissible working stress at the working metal temperature given in

column 1 of the table of stress in sub-regulation (@) above.

C =0-287 where the seams are made with lap joints and treble riveted.
" m0-264 where the seams are made with lap jolnts and are double riveted,
= 0-300 where the seams are made with 14p joints and are single riveted.

G, w016 cm (0° 06 in.)

Gompensation for openings in shells.—\Where the major axis or diameter of any hole cut in
eylindrical parts of the shells is great=r than ? timas the thickness of the shell plate plus 70 mm
(2 3/4 inches) compensation shall be provided.

The sectional area to b= compznsated measured in the plane paralle], to the logitudinal axis
of the shell, which makes this area a maximum shall be the product of the length of the opening
(Including any rivet holes 1n the plane) and the thickneas of a seamless shell of similar material

calculated in accordance with Equation 72 (Regulation 270) for the same conditions of pressure
end temperature.

Where frames, l1f:ads or branches are secured by rivets, the compensating arca shall be cal-
culated by the method glven In Regulation 170.

Where frames, pads or branches are secured by welding, the compenasating area shall be cal-
culated by the method given in Regulation 279.”

(i) In claase (b) sub-clausc (2) shall be subst{tuted by the following, namely,—

*“(2) Flat End Plat2;.-—Th: miximum working pressure for welded in flat end plates a8 in
figures Nos, 36572, 365/3 and 365/4, shall be determined by the following formula:—

le
WP =g

Where T s=Minimum thickness of end plate,
d mmInternal diameter of shell,
W  =Working Presaure.
C =028
f =Maximum permissible working stress as in the table below :—

Tenslle  Strength | Tensile  Strength [ Tensile Strength
38-44 24-28 41-47 26-30 44-50 28-32
Working metal temperature| Kgfem?  |Ibs./sq.in, | Kg/em?  |lbs./sq. in. | Kgjem.t |lbsfsq.in.
Ce Pe
upto 343 650 942 13,400 1019 14,500 1104 | 15,700
371 700 928 13,200 1005 14,300 1069 | 15,200
399 750 844 12,000 893 12,700 942 | 13,400
427 800 738 10,500 4766 10,900 794 | 1I.300
454 850 598 8,500 612 8,700 626 8,900
482 900 443 6,300 443 6,300 443 6,300
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The Intermediatc values may be obtained by lincar interpolation,

Where steels are intended for gervice at temperatures in excess of 371°C (700°F) this shall be
80 stated and silicon _content shall not be less than o- 10 per cent or alternatively, the material shall
Basa the ¢ Proof test for creep quality of carbon steel plates of boiler plate quality * as in Appendix

Where flat and plates are bolted to flanges as in Figure 36&/ 5 the dimensions of the flanges shall
be as given in Appendix E. The thickness of the end plates shall be not less than that of the cor-
responding flanges.

. Where the diametcr of a hole in the flat end plate exceeds 24T-~70mm (2-3/4 inches) compensa=
tion shall be provided in accordance with Regulation 170 and 279.

(i) T clause (c), the tables for the Minimum thickness of the flanges and adjoining the

shell and the Minimum thickness of branchcs where external loads ate not known shall respectively
be substituted by the following tables ;—

Thickness of shell plates Minimum thickness of flange
mm in. min in.,
10 to 19 3/8 to 3/4 13 )
above 19 to 25 3/4 to I 16 5/8
above 25 to s1 I to 2 19 3/4
above 1 2 25 1
. Thickness of cylindrical Minimum body
Nominal bore of branch part of shell thickness
I
Upto and including 64 mm (24 In,) | 19mm(3/4 in.) | 10 mm
and above (3/8 in) for thinner shells
Over 64 mm(24*")upto and including | 22mm(7/8") 11mm not less than one
115mm (44*) and above. (7/16 in) half the  thickness
Over 115 rnm(4§') upto and including | 25mm(I in.) 13 mm of the cylinderical
203 mm (8” and above ?}m.) part of the shell.
Over 203 mm (87) upto and including | 32 mm(1-1/4") | 16mm"
254 mm(I0 in,) and above (5/8 in.)
Over 254 mm(10 in.) 32 mm (I-1/47)
and above.

Subject to ﬂ%proval of the Chief Ing«
pector of Boilers concerned.

(199) For clause (a) of regulation 368, the following clause shall be substituted, namely -

68. Othr Firting and Mountings.—(a) Valve chests of bronze for stop valves upto 76mm
(3 in.) diameter of bore may be attached directly to iren and steel pipes when pressures do not
exceed B-4 kgyem® (120 lbs/sq. in.) gouge and temperature not exeeding 218°C (425°F). The
attachment may be by direct screwing to the steam pipe or by means of flenges.

(200) in Regulation 370, for clause (b) and Table 5, the following clause and Table shall be
substituted, namely :—

T éf)) The percentage allowance for expansion of piping at various temperatures shall be based
on Table s,

Table 5. Expansien allowance

Range of temperature Expansion
Degrees Centigrade Degrees Fahrenheit Percent
16—121 60—250 0130
16—149 60—300 0166
16—177 60—350 0-203
16—204 60-=-400 0241
16—232 60—450 0279
16—260 60—5%00 0319
16—288 60—%50 0359
16—316 60—600 0401
16—343 60—650 0-443
16—371 60700 0-486
16—399 60—750 0'530
16-—427 60—800 0574
16—454 60—850 0-620
16— 482 60-—900 0666
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(201) in Regulation 374, in clausc (5), for the figures, abbreviations and words "“100 Ibs.
per square inch”, the figurcs, abbreviations and brackets *“7 kgycm?® (100 lbs [sq. in.)"” shall be
substituted ;

(202) In Regulation 376,—

(D) in clause (d), for the figure and symbol ** 27, the figures, abbreviations and bracketa
“s1 mm (2 in.)”’ shall be substituted ;

(#) in clause (f), for the figures and abbreviations *“2,00,000 lbs.”, the figures, abbreviations
and brackets ** 90718 kgs. (2,00,000 1bs,) "' shall be substituted ;

(203) in clause (@) of Regulation 379, for the figures and words ‘50 pounds per square inch ",
the figures, abbreviztions, brackets and words **3-5 kgs./cm® (50 1bs. per square inch) shall be subs-
tituted ;

(204) in Regulation 382, for the words, flgures, abbreviations and symbol ““two and a half
inches **, *one inch”, ~“3/8"", *three inches”, one quarter inch” and *1/64 Inzh",
the figures, abbreviations, brackets and words “ 64 mm (two and a half Inches)”, ‘25 mm
(one inch) ”, * 10 mm (3/8 inch) *, “76 mm (threc inches)”, “6 mm (one quarter inch ) ”
and “o-4 mm (1/64 inch) ** shall respectively be substituted ;

(205) in regulation 383,—

(f) in clause (&), for the portlon beginning with * H.5.=;""and ending with *“belt of shell
in feet > the following portion shall be substituted, namely :(—

“H, S.m=2L(3:14d+D)
L is the length of the boiler between end plates,
d is the mean external diameter of the furnace and
D is the internal diameter of the largest belt of shell ™ ;
() for clause (g), the following clause shall be substituted, namely :—
(¢) For Electrode Boilers.—The heating surface shall be calculated as follows:—

E
Heating surface == ——
C

where E= the equivalent evaporation at 100°C (212°F) under normal load which s
Cix KW

C=29'3 kg/em?® (6 1b/ft.?) Where C;=1+59 kg (3-5 Ibs.).

K. W., the Kilowatts absorbed at the stated voltage when the water In the boiler has a spe-
cific resistance of not less than 5§08 ohms per cm? tgzoo ohms per inch cube) at 656 °C (150°F) and
while the boiler is delivering its normal out-put of steam at its working pressure with the feed water
temperature of 15:6° C (60°F).

(206) For regulation 384, the following regulation shsll be substituted, namely :—

384. Boiler ratings.—The Boller rating shall be the number of square metres muitiplicd by
10-764 and rounded off to the nearest whole figure (or the number of square feet to the nearest whole
figure), in the heating surface of the boiler as determined under Regulation 383,

(207) for clause (b) of Regulation 391, the following clause shall be substituted, namely : —

(&) In making calculations for a wasted part of a boiler shell c.g., 2long the line of seating
blocks of a Lancashire boiler, the Inspector shall use the following formula,—
211§

DxF
Where t'=thickness of wasted plate, where thinnest.

S=minimum tensile stirength of material of shell

De=internal diameter of shell

F=factor of Ssfety, which shall not be less than 4.

W.P. =

(208) in Regulation 392, in cleuse (f), for the figures and word *¢ 7/8 inch®, ce77?
and “1 inch’, the figures abbreviatjions, brackets #nd words “22mm (7/8 in)”
“ 177 mm (7 inches® and * 25 mm (1 inch ) shall be substituted ;

(209) For regulation 395A the following regulation shall be substituted namely :—

“395A, Inspection Fees, ‘The inspection fee for boilers constructed in India shall be calcula-
ted at three times the registration fee of a boiler inclusive of all charges to be levied for travelling
cxpenses of the Inspecting Authority and his attending staff,



Sec, 3 (D) THE GAZETTE OF INDIA EXTRAORDINARY

T

257

Fees for inspection of boiler scantlings and tubes during construction shall be charged as
ander :—

Boiler  Scantlings

Upto 1.85 aq. metres {20 sq. ft.) of outside Nil.
surface

Above 1-85 sq. metres (20 sq. ft,) and upto One half of the registration fee of the boiler
464 5q. metres (50 sq. ft.) of outside surface. for which the part is intended,

Above  4-64 sq. metres (50 sq. fr.) of outside | An amount equal to the registration fee of
surface the boiler for whijch the part i3 intended.

Y

(210) for Regulation 397, for the figures, symbol and abbreviation “650°F,” the figures, sym-~
bols, abbreviations and brackets “ 343 °C (650°F) ** shall be substituted ;

(211) In Regulation 408,

(#) for the figures and words ** 1/8 inch ** and 1 inch ¥, the figures, abbreviations and

brackets ““ 3mum (1/8 in) ”* and *25 mm (I in)". shall respectively be substitu~
ted ;

{(if) the words “ in inches * in the two places where they occur shall be omitted ;
Yy

(i#7) for the portion beginning with “W.P.=....., ** and ending with “Kmfactor (sce
Equation above ), the following portion shall be substitured, namely :

-—S-EIQ—CE- . . . . . . . Egn. (97)
70DK
Where t =Thickness of plate,
WP, =working pressure,
D s outside diamter of the flange.
K

=1 factor dependent upon the ratio h where h is the external height, gene-
rally obtained from the curve shown in figure 22 or by Equation 75.
In no case shall K be taken as less than i—-

R D
I-1§ —oOr 0:12 —
D R

S o= Minimum ultimate tensile stress of plate,
=Constant as follows —

a Where the end plate is in one peace,

< =35

b =where the end plate is not in one pjece,

C =32, where Class I requirements are compliled with.

C =27, where Class II requirements are complied with,

C, =0-16 cm (006 in,)

(iv) for the figure and abbreviation <2 in,”, the figures, abbreviations and brackets-
“ st mun (2 in.)” shall be substituted ;

W) for the portion beginning with ““Where the diameter of such opening. ,...." and end-
ing n\&nth“ Ke=factor (see equation above)”, the following portion shall be substituted ,
naemly :

Where ﬂIl)e diameter of such opening ig not greater than 6.4 mm (24 in.) and the value of the
——— I

ligamcnt——I-’-—~ is not less than — compensation is not required.
K



iy = L

Where d is greater than 4 mm(2}in.) or p-d/P is less than 1 /K full compensation shall be
provided.

Where P eplich of openings,
D s=diameter of openings,
K =factor (see Equation above).

(212) in Regulation 409,—
(f) for the figures, abbreviations and words ““ 250 Ibs. [sq. in,””, *°3/4 inch”, “tre guerter
Inch”, *‘s inches’ wherever they occur, the figures, abbreviations, brackets and

words *“175 kg/em?® (250 lbs. 8g. in,) *’, “19 mm (3/4 in.) ‘6 mm (one quarter
inch) ™ and “127 mm (5 inches)”, shall respectively be substituted ;

(i) the words "in inches ™ wherever they occur shall be omitted ;

(#17) for the Figures 41-A, 41-B, 42-A, 42-B, 42-C, and 43, the following Figures shall res-
pectively be substituted, namely :—
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(io) for the portion beginping with ** The thickness of the stand pipe ', ending with
‘“ stand pipe in inches, the following portion shall be substituted namely :—

The thickness of the stand shall not be less than 6mm (t/4 in) or that given by ~theJfollowing
formulge, whichever is the greater,

a. For working pressure upto and including 17-5 kg/em? (250lbs, [sq. in)—teD4-C
b. For working pressure above
17'5 kglem® (250 Ibs.fag. in)—t=D+C,
Wheare t==thickness of stand pipe,
D =Outside diameter of _the stand pipe.
C  wm3mm (1/8in.)
C1 mag/3 mm (3/16 In.)
(213) in Regulation 412,—
(1) for the portion beginning with “W.P’ =2§5(T-2)*", ../ and ending with ““3/8 inch, the

s
following portion shall be substituted, namely :
CS(t-C1yr Eqn' (98)

1
Where t- thickness of platc
W.P. =Working pressure.

D =sDijamter of the gitch circle of the bolts or rivets when the plate is attached
to an outside flange ort he internal diamter of the shell when the plate is
attached to an inide flange

S = Minimum tensile stress of the plate,
C wm0-91%
C' =016 ¢m (0'06in,)
In no case shall the thickness of an unstayed flat-end plate be legs than 1omm (3/8in,)

() for the figures and word 2§ inches ** In the two places where they occur, the figures,
abbreviations, brackets and wond “64mm (24in  ceas )"hall be substituted B

(fif) the words *“ in nches * shall be omitted ;

(214) in Regulation 413, for the figures and word *‘3/16 Inch”, the figurcs, abbreviations and
brackets ,‘ 8 mm (5/16 in, )" shall be substituted ;
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(215) In Regulation 416,—
(DRfor the Figures 44—49, the following Figures shall tespectively be substituted, namely

(i) for the portion beginning with “ Class I boilers” and ending with “requirements”
the following portion shall be substituted, namely :—

Class I Bojlers. The working pressure of which exceeds 11:6 kg/omb, (165 1bs/sq.in.)
or the product of the working pressure in kg/cm?® and the internal digmeter in
centimeter cxcceds r473 (or the product of the working pressure in pounds/sq. in ,
and in the internal diameter in inches exceeds 8240),

Class I Bolers. The working pressure of whichis 11-6 kg/cm?, (165 Ibs/sq.in) srnd belcw
or the product of the working pressure in kg/cm® and the internal diameter in
Centimeter is below 1473 (or the product of the working pressure in pounds/sq. in.
and the internal diaméter in inches is below 8250).
. (216) In Regulation 417, for the figures and abbreviation 1/32 in.", the figures, abbrevia-
tions and brackets *“ o-8 mm (1/32 1n.)"’ shall be substituted ;
_ (217) In Regulation 418, for the figures gnd abbreviations ** 1§ 5q. in.**, the figures, abbrevia.
tions and brackets *“ 968 mm*, (1§ sq.in.)"” and for figure 51, the following f"igurcs shall be sub.
“stluted, namely:—



WHIRE C = Gamm  (2AIN)
Ciz ¢ MM ((VaIn)
WE NOT LESS THAM FULL PLATE THICKMNESS ‘
WITH A MININUM WIDTH OF 33 MM (lﬁlﬂ).
sPECIMEN (1) TENSILE TEST FOR JOINT

TENSILE TEST FOR JOINT
FIG.5).

(218) in Regulation 419, for the figures, words ““1 1/4 inches™, “1/16 inches”, 1/8 inch’, the

figures,abbreviations and.brackets ** 32 mm 81 T/4in)’%,¢'1-6 mm (1/16 in.)"” and ** 3 mm (1/8in.)”

shall respectively be substituted;
(219) in Regulation 425 ;==

(1) for E&}uation (99) and entries below it, the following Equation and entrics shall be sub-
atituted, namely :—

(t—C) SC

70D
=thickness of shell,
winternal diameter of shell,
=u]timate tengile stress,
=32 for Class I boilers,
w27 for Class 1I boilers,
y =0 I6cm (0-06in,)

W.P.= e et a e areean Eqn. (99)

noowyg -~

(i) for the table, the following table shall be substituted, namely —

Minimum thickness for fusion welded shells

Class Internal diameter Minimum thickness
I . 6 mm (1/4 in.)
Upto and including 610 mm (24 inches) . | 6 mm (1/4 in,)

Over 610 mm (24 in,% upto and including
914 mm (36 inches . . . | 8§ mm (5/16in.)

Over 914 mm (36 inches) . . . | 10 mm (3/8 in,)
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END PLATE
FlGc.55.

h 2I) in Regulation 429, for the figures and words ‘* 24 Inches or the plich in inc hes™
“ gurcs, abbreviations, brackets and word ** 64 mm (24§ inches) orthe pm:gl" shal] be subs-
tute

(z22) for the table in Regulation 434, the following table shall be substituted, namely:—

Internal digmeter Minimum thickness
Upto and including 610 mm (24 in,) . . 6 mm(1/4in.)
Over 610 mm upto and mcludmg 914 mm (36 mchcs) . . 8 mm (5/16 in.)
Over 914 mm (36 in.) . . 10 mm (3/8 in.)

(223) for regulation 504, the following regulation shall be substituted, namely:—

s04. Hydraulic rest for new economisers.—TFor all new cconomisers the hydraulic test mugt
be applied as shown below:—

On components bafore 2gsem- Design pressure Hydraulic test pressure
bly
Cast iron tubes, headers and Twice working pressure.,
bends. . Minimum pressure 49 kg /
cmb (700 1bs/sq. in.)
Stec] tubes and bends . | 35 kg/em? (500 lbs/sq. in.) [70 kg/em% (rooo lbs/sq. in.)
orless,
Ditto . . . | Above 35 kg/cm3 but not ex-| Twice the working pressure.
c:cding7o kg/cm®. (1o001bs/
Ditto Abov: 7o kg/cm® (1000 Ibs/sq.| 70 kg/cm?, (1000 1bs/sq. inch)
' in)) above the working pressure,
. Headers Below 70 kg/emi. (1000 Iba/ \ Twice the working pressure,
8q.in.
Ditto Above 70 kg/em™. (1000 1bs/sq. Workin(g pressure plus ;o kgt
in.) cm?. (1000 lbs/sq. in.

NOTE :—“Working pressure” shall be the highest pressure at which the economiser relief
Valve are to be set.

The above test pressure shall be held for a minimum period of ten minutes.



(2 25) in Regulation 506, in clause (a), for the figures and abbreviations 1-2 in, the following
figures, abbreviations and brackets shall be substituted, namely:—

3048 mm_(1-21in,)

(226) in the tables below clause (a) of Regulation 508, the following tables shallbe substituted
namely :—

Group Weight of castings Test requirements
—

1 Upto 12-7 kgs (28 1bs) One test for cach 1524 kgs (30 cwts) of

castings or part thereof.
2 Over 127 kgs (28 1bs) and upto | One test for each 2032 kgs (2 tons) of castings

50-8 kgs (1 cwt). or part thereof.
3 Over 50-8 (1 cwt)andup to 1016 | One test for cach 3048 (3 tons) of castings or
~ kgs (1 ton) part thereof.

Intheabove groups 1,2 and 3, all castings represented by onetest must be poured from the same
eadle of same heat as the bar or/bars provided for the tést.

4 Over 1016 kgs (1 ton) and im~ | One test for each 406? kgs (4 tons) of casﬁnﬁ:
portant castings, or part thereof or for each casting weig
ing 4064 kas (4 tons) or more,




{227} for the table in regulation 509, the following table shall be substituted, namely :—

B]DlA[P[R’C

E F L ILs
30-48mm (1-20in.) | 20-27mm 322+ 6mm?* STmm l Somm sImm 29mm dia 3mm pitch l 2gmm 210mm l 149mm
{o-798 .} (o-50sq.in)| (2in.) (34 in) (2 n.) (11/8 in, dia. o-111 | (x1f8in) | (83in) U (57/8 in.)
! ! in. pitch or ©-143 |
i I
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—

(228) Por regulation §10, the following regulation shall be substituted, namely:—

510. The manufacturcr shall, on the basis of design details, satisfy the Tnepecting Authority
regarding the design and strength of all parts of cast iron economisers subject to  the
followil_‘l_g maximmum working pressures :—

— Max, W.P.
(1) Ordinary Vertical Tube . . . . | 23 kg/em, g325 1bs/sq. in.)
Ez Qrdinary Vertical Tube with strengthened tubes | 26 kg/um?®, (375 sq.1m.)

3) Ring Stay Vertical ‘Tube . . . . [ 33 kg/cm®. (475 lbs/s?. in.)
(4) Gilled Tube Type of approved desig . - | 45-s5kg/cm3. (650 Ibs/sq. in)

(229) In Regulution 512, for the figures, symhol end ghbrevigtions ** 40°F”* ard * 120{1.” thﬁ
figures, symbol, abbreviations, brackets and word ** 22°C (40"F)"” and “* 36-6 meters (120 ft.)
shall respectively be substituted;

(230) In Regulation 515, in sub-clause (iv) of clause (b), for the figure and word ** 2 inches’’
«lie figures, abbreviations, brackets and word “ 51 mm (2 inches)"” shall he substituted;

(231) In Regulation 517,~

() for clause (b), the following clause shall be substituted, namely :—

(b) Roller expanded tubes shall] project through the neck or bearing part in the holes by
at least 6 mm (1/4in,) and shall be secured from drawing out by being bell-mouthed
to the extent of 0-8 mm (1/32 in.) for each 25 mm (1 in.) in diameter plus 1-6mm
(2/32 in,).

(#) In clause (d) for the figures and word * 1/2 inch” the figures, abbreviation, brackets and
word * 13 mm (1/2inch)’’ shall be substtuted ;

(232) For Regulation 518, the following Regulation shall be substituted, namely—

518, Joints, Bolts, Studs and Flanges.—
(a) The maximum working pressure for the bolts shall be determined by the following
Formula:—
NxC
W.P. --—--K——-(D—Cl)' oo .. Bqn, (12I)

Where N =No, of bolts securing the parts.

D =DBolt diameter measured over the threads,

A =The area exposcd to pressure which is assumed to be bounded by a line
midway between the pitch line of the bolts and the inner edge of the
flange  where flat joints are used with joint rings. Where conical
joint faces are used with joint rings, of curvilinear cross section, the arey
exposed to pressure shall be assumed to extend to the rest of the thread
where the tube ends are screwed, or to a corresponding boundary line
if the flanges are attached by-other means,

[ =330 kg/cm* (4,700 lbs/aq. in.) for steel botts or studs of 44 kg/mm? (28
tons sq. in.) minimum ultimate tensile stress where the diameter over
thread 1s less than rgmm (3/4 in.)

=359 kgfcm?® (5,700 lbs/sq. in,) for steel bolts or studs of 47 kg/mm?
(30 tons/sq. in.) minimum ultimate tensile stress where the diameter
over thread is less than T9mm (3/4 in.)

o

=394 kg/cm? (5,600 lbs/sq. in.) for steel bolts or studs of ss5kg/mm?
(35 tons/sq. in.) minimum ultimate tensile stress where the diameter
over thread is less than 19mm (3/4 in.)

28 tona/sq. in.) minimum tensile stress where the diameter over threads

C :-39? kg/cm?® (5,600 lbs/sq. in.) for steel bolts or studs of 44 kg/mm?
s not less than rgmm (3/4 in.) and not greater than 22mm (7/8 in.)

C w492 kg/cm? (7,000 lbs/sq. in.) for steel bolts or studs of 44 kg/mm?
minimum ultimate tensile stress where the diameter over thread is
greater than 22mm (7/8 in,)

Lo =1'299 cm, P being the pitch of thread in cm.
(1-28 inches, n being the number of threads per inch).

n
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Where the bolts or studs used, have a tensile strength excecding 50 kg/mm? (32 tons/sq 1n)
2 plare shall be permanently fixed to the cconomiser structure 1n a promunent position drawing
attention to this fact in case replaccments of bolts or studs are necessary. In no case shall the nuts
be exposed to the action of the flue gases

(b) The thuckness of cach flange shall be not less than that given by the followmng equa-
tion.
t = +/PDMD -D)

C
Where t =Thickness of flange,
P = Working pressure (gauge),
D = Qutside diameter of tube,

D, =Pitch circle diameter of bolts or studs. Provided that such flange s
cast integral with the body and with appropnatc internal corner radias,

C =288 kg/um? (4096 1bs /sq. 1n.)
In no case however the thickness of a flange be less than 19mm (3/4 1n)

(233) In Regulation 519,—
(z) m clauge (b), tor the figures and symbol “2", the figures, abbreviations and bracket
“s,mm (2 in)” shall be substituted;
() In clause (1), for the figures, abbreviations “1000 lbs /sq. 1 »*, the figures, abbreviations
and brackets “70 kg fem?® (1000 1b /sq. mn).”* shall be substituted;
(234) Inregulation 520, for the first para, the following paragraph shall be substituted, namely :—

520. General — Feed pipes may be made of steel, cast iron or copper but cast iron pipes will
not be accepted for a working pressure over 14 kg/cm? (200 Ibafag. 1n §)Or 218°C (425°F) Copper
feed pipes shall be solid drawn and not exceed 203mm (8 1n) cxternal diameter and may be used
for a working pressure not exceedmg 24 3 kg/cm? (350 lbs/sq m ) or 149°C (300°F)

(235) In Regulation §22, for Equation (122) and the entries below 1t, the followmg Equation
and entries shall be substituted, namely —

Cl—
.P, -—-(—t—-——Ci)—--—Eqn (122)

Where t =thickness,
d w=the external diameter of the pipe,

C =292 kg/cm® (4160 1bs [sq 1n )
(o) =0 48 cm (3/16in)

(236) In Regulation %23, mn clause (b), for Equatlon (123), and the entnes below 1t, the follow -
ing Equation and cntries shall be substituted, namely —

Ct—C)
ow——em— HEqn (123)
d
Where t == thickness,
d sexternal diameter of the pipe,
C =422 kglem? (6,000 lbs/sq. in.
C, =0 08cm(o 03 m)

(237) In Regulation 525, for clause (b), the following clause shall be substituted, namely;-—
{b) The fitness of the economiser parts shall be determined as per the following formulae :-—
(1) Cast 1ron smooth rube economnsers with pressed socket jomnts

C,N
WP, om——+4———FEqn (124)
Ca n
Where W P, ==Design pressure,
A = Area of contact surface of g single socket,

wa Cross sectional area measured on the mean diameter of a socket hole,
=xBreakdown load of an unremforced socket jomts
=Number of stays per header,

7N
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n =Number of sockets per header,
C = 551.6 em? (70 sq. In,)
C, =158 kglem? (225 lbs./aq. in,)
For existing standard designs the breakdown load of an unrcinforced socket joint, shall be
taken a3 not greater than 6113.5 kgs or (13,500 Ibs.). For designs not already, in use before the

date of this standard, the corresponding figure shall be taken as not greater than 75 percent of
the load as determined by experiment,

(iiy Headers of approximately rectangular cross section.

C(t—Cp*
—————. Eqn. (125)
bl
Where t = thickness,
b =Distanice between the sides of header supporting the surface,
W.P. =Desigr pressure (gaugc),
C =792 kg/em? (11,264 lbs/sq. in,) where the water side surface is flat,
=1,584 kg/cm® (22,328 lbs/aq, in.) where the water side surface is
curved,

provided that the curvature is continued without interruption and the
thickness at each end of the side is not less than that determined with

C =792 kgfem’ (11,264 lbs./sq. in,)
C; =0-T6 ¢cm (0-06 in,)

In no case, however, shall the thickness of the side of the header be less than 13mm (1/2 in.)
at any part.

(i) Headers of approximately circular cross section.

06K (t—C)
wo—————.Eqn. (126)
D

Where t =thickness,
W.P. =Design pressure,
D = Qutside dlameter of header,
K =596 kg/cm? (8,480 lbs/sq. in.) for grade 16. 5 iron,
= 540 kg/cm? (7,680 lbs/sq. in,) for grade 14 iron,
. =495 kg/cm! (7,040 Ibs./sq. in,) for Grade 12 iron,
C =0+ 40 cm (5/32 in.)

The minpmum thickness of plain cylindrical portion of a header in_that part of tl e length
wiich does not contain Tube holes shall comply with the requirements of sub-clause (v),

In no case, however, shall the thickness at any pojnt be less than 13mm or 1/2 in,

(Iv) Tubas.

K(t--C)
W.P. ——~——B———~Eqn. (127)

Where t =thickness,
W.P. w=Design pressure (gauge),
D wQutside diameter of tube,
K = 596 kg/cm? (8,580 Ibs/sq. in.) for grade 16- % iron,
=540 kg/cm?® (7,680 1bs. 8q. in.) for grade 14 iron,
=495 kg/em? (7,040 lbs/sq. in.) for grade 12 iron,

C =0-32 ¢m (1/8 in,) for portlon where gills act as reinforcemert,
=0-40 ¢m or 5/32 in, for portion not reinforced.

In no case, however, shall be the thickness at any point be less than 7mm (11/32 In)
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(‘) Mavlifold pipes
0-BK (t——c)
o Fqn, (128)
D

Where t == thickness,
W.P, =Design pressure (gauge),
D = Outside diameter of pipes,
K =596 kg/cm? (8,450 Ibs/sq. in.) for grade 16-5 iron
=540 kg/cm® (7,630 lbs/sq. in.)
=495 kg/cm? (7,040 Ibs./sq. in.)
C =040 cm (5/32 in.)

al 611_1 r;o case, however, shall the thickness of a manifold pipe or branch be loss than Irmm
16 in.
(vD) Cast iron ecomomisers ®mith extended surface horizontal rubes.
Connector Dends
K(t—C)
= Lgn. (129)
D

Where t_] =thickness of bends,
W.ir, =Design pressure (gauge),
= Qutside diameter of bend,
=596 kg/cm? (8,480 Ibs/sq. in) for grade 16- % iron,
=540 kg/cm? (7,680 lbs/sq. in.)
=495 kg/cm® (7,040 lbs/sq, in.)
C; =0-4cm (5/32 in.)
12)10 no: nsc,l‘howiver,_uhall the _thickness of a connector bend be lcss than 10-3mm (¥3/32
" Q L4
Tubes.—Tol comply, withf equation (127)
Manifold pipes.~-To comply with equation (128)

Ale]

(238) in R=gulation 331, in the note b2low clauss (b), for tn: figures, tymHol and abbreviatioy
“100°F”, the figures, symbol, abbreviations and bracksts ““38°C (100°F)" shall be subatitute 4

9) For, regulation] s22,] the| follewing regulation shallf bef substituted, nemely:—

(240.) Economirer ra ng:—The rating shall be equivale~t tc the arca of the heating surfa

in square meter multiplied by 10-764 (or the heating surface in square feet) which shall be comp.*
ed from -the tubes and headers.

(241) In Form I referred toin Regulation 386 and 387, for the ecntries in column 1 or
the 'Table, the entries In column 2 shall be substituted ; and the word ““tons™ in the first line undex
Gusset Stay Particulara shall be omitted ;

Kilometres
MIea. e
miles
kg/cmt
1. T e -
Ibs/sq. in.
kg/mms$ kg/mm?
T 18 10B8 ... i e ————to —_
tons/In.? tony/in?
mm
7 -
in.
cm?
T T o .
3q. in,
m2
T { T et raaaaaairae, e ——

sq. ft.
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(t-2)x S xJ=lbs. t-CpsSxJ kg'cmb
WP .= = Jbs, o
CxD 70x CxD Ibs./sq. In.
t,—1p C(-C)» kg'm*
WP, - =s1bs -
D1 Dy Ibs/sq. in.
w4 (T- TN C-[o—e[(t-cp* (et
up. L Abs. 4 S
D, D2
kg/em?
1bs'sq. in.
347 (-1) . C (t-c)8 cm
IR, = —————
' W.P. W.D. ins.
37 (1) . A/ Clt-g,)" cm
—_ e e~ o ing. - —_ e -
vW.P. w.r. Ins.
(G-N,Dp) (t-2)037. . oo oo (G-NDY) (t-Cp) x 1184
(GyDy) (t2)°037 0o e (G,-Dy) (-C)) x 1-184
8500x C C,xC
vee X 1-184
A A
10000 Trd® C, T
W, W.P =
DACK DACK
, 33333d" C,d
WP —m8M8M8M8 —— WP w —————
DACK DACK
160000 BIH® C, ByH»
wvYP= — ... =
DACK (aB4-1-8H) DACK (3B*+1'8H)
157
AswmA ‘\/(1+ ................ AsmA VK,

(242) In Form 1L, referred to in Regulation 4(c) (i), for the cntries in column 1 the entries
in coluan 2 shall'be subs\itutcd

cm
Feet cvvninnnnne e e —_—
ft.
cm
IHCHES Lyt i i et e .
inches.
kg/cm?
ibs, Ceerenann N —_—
Ibs./sq. in.
(243) in Form III, referred tn Regulation 4(c) (il), for the entries in colummn 1 of the™
Table, the entries in colurnn 2 shall be substituted ;
kg'cm?
- —_—
Ibs'sq. in.
ml
Sa.feet. . e —_
sq. ft.
‘Total evaporation >.Hl. ................ Total evaporation kga P.H.
lbs.
mm
Inches.. ......... . . e e —

inches
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“Thickness or plates in 32nd or dlameter . ..... Thickness of plates 1n mm or =~

inch

tons/sq. In.

]
1bs/sq. in ka/em

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

1ba/sq. in.

" .”(244) in Form IIT-A referred to in Regulation 4(e), for the words “Ibs’ per sq. in,” snd
F** whercver they nccur, the following shall be anhstituted, namely :—
"kg/CIn‘" "C°"
—_— and —_—
Ibs/sq. in. Fe

(245) in Form IV, referred to in Regulation 4(c) (iv), for the entries in column 1 of the Table,
the eniries in column shall be substituted ;

cm
Prin . s . —
ft. in,
mm
32nds inch .....,......... rrraeereas aeraa ——
inch.
kg/mm¢

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

tons/sq. inch.

. . —_—
----------------------------------

inches.
(246) in Form V referred to In clause (c) of Regulation 381 and in Form V1 referred to in
Regulation 389, for the words “Ibs./sq. in.”’, the following shall be substituted, prmely :—
ng/m."

Iba. fsq. in.
(247) in Form VI referred to i Regulation 389, for the figures and abbreviations ‘200 sq. ft.°

‘22. figures, abbreviations and brackets “18-s8m? (200 sq. ft.)” shall be substituted ;

(241) in Form VIII referred to in Regulation 501(d). for the abbreviations “Ibs.” and “ibs,
Pper sq. in”, the following shall be substituted, namely :—

“kglcm.” kg/c m.u
and ————

lbs.[8q. ir,

(248) 1in Form VIIT referred to in Regulation sot (d),—

(i) for the abbreviations ““Ibs” and “Ibs. per sq, in.” the following shall be substituted,
namely :—

“kg/ems? and  “kg/cm”

Ibg.[sq. in.

() in column 2, the word, figures and letters "in 32nds and in column 3, the words
“to  tons"” s<hall be omitted,

(249) in Form IX referred to mn Regulation 28, for the word ‘Ibs.”’, the following shall be
substituted, namely  t~—

“kg/cm?? bl

Ibs.[sq. in.
(250) in Form X r..crred 1o in Regulation s25 (¢), for the abpreviations and letters “Iba.
per oq- in.” and “F°’, the following shall be pubstituted, namely i —
((kglcm.ll “C."

and
Ibs./sq. ir. Fe




gzﬁl) in Form XTI referred to in Fegulation x30, for the abbreviations “‘Ibs./per sq. in*”
and “'F*" , the abbreviatlons and brackets “kg/cm? (1bs./per sq. in.)” and “C®(F*)” shall be substi-

tuted ;

(252) for the figures “1-625"" wherever they occur in Appendix A, rthe following shall be

substituted,  namely

“Crsmgimm (1-625in,)”

(253) in Appendix B,—
(i) for the rtable below Fig. 1, the following Table shall be substituted, namely:—
Nominal thickness of test test €)] (ii) (ii) (iv)
picee, (Seenote 3)  {romm(3/8in)
ard
Upto but not | including 1omm (3/8 in.) thicker.
Width ...l W 13mm (}In) | 2smm (rin) | 38mm (rfn.)  |38mm (1§ In)
max, max.
Gaugelength. ........... G | srram (z in) | ro2mm (4 In.) | 203mm (8 in) [203mm gB in.)
Parallel length (minimum)., 1 | 64ram (24 in.) | 114mm (43in.) | 229mm (¢ in.) |229mm (9 m.}
Radius at shoulder 25mm (1 in) | 2smm (1in,) | 25mm (1in.) | 25mm {1 in,
(minimum), . .......... R
Approximate total length. . .. .. 203mm (8 in.) | s0smm (12 In)| 457mm(12 in.) [457mm (1210,)

() for Notes 2 and 3 below the Table so0 substituted, the following Notes shall be

substituted, namely —

2. Por certaln non-ferrous metals it is sometimes convenient to use the standard test piec®
Eh;t _he;s 8 width 13mm (§In.) and a guage length of s1mm (2 in.) for thickness cxcceding Gmm
I# 1n,

3. Attest plece of the dims2nsions given in Col. (iii) for materlal under romm (§in.) nomismal
thickness is intended for ferrous metals only.

(iii) for Fig. 2, the following PFigurc shall be substituted, namely:—

c. GAuagE LENGTN

—_—— 4 -
-
1 i 1!
PR ¥ — s s ed
C,Jg‘ Cy MIN, PARALLEL  LEMGH. /ca QAD,J

Ca.

- (8w)

WHIRE C = 203 MM,

1z 19 MM. U/"”';-
Czz 15 MMm. [RES T
Cye229 MM, 9(ad. ).
Ca = 381 MM. 151N}

™ OTENSTILE TESTS OM SPECIAL SHEET © STR(P MATGERIALS.
(£6G,STELL USED FURm DLEP PAESSING OPERATIONS.)
THE ABOVE  ALTERMATI_E TEST PIECE MAY BE USED.

TESY PIECE At
FIG.?2



in .
B, the figures, abbreviations and brackets *‘25 mm (I In.)”” shall be substituted;

(o) for the fi and abbrevistion “8 In.”, “1} In.”” and “‘¢ In.”, occurring in paragraph
headed “Length between ebbreviation P to be not less than 9-D*, the figurcs,
abbreviations and brackets “203 mm (8 in.)”, *“38 mm (14 in.)’”” and“13 mm (4in.)”
shall respectlvely be substituted;

(vi) for the figure and abbrevigtion “1 in,” occurring In the sentence below “Test Picce
B-1", the figures, abbreviations and brackets “25 mm (1 in.)”” shall be substituted

(vit) for the entrics below Fig. 5, the following entries shall be substituted, namely it
Gauge length Gessimm (2 in)
Paralle]l Icngth P to be not less than §7 mm (2-1/4 in)
Diameter D=14-32mm (0*564 in.)
Cross-Scctional area Am161-3 mm®* (1/4 sq. in.)

Radius at ahoulder 1amm (1/z in)) minimam for weooaght matals and 64mm 3(24 in.) mini-
mum for cast metals,

©-12% in,=3'I1fmm (0-712% in.)
fofif) for the Table balow Fig. 6, Lhe following Table shall be subatituted, namely :—

E | Radius at shoulder
Divmeler IY 0 Cross-Sec'ional|  Guouge lengrh) Parsllel lsngth : R (Minlmum)
area A G P (Minimum)
Wrought Cast metal
metal
28 - 65mm 645 2mm? 100mMm 114 mim 250 mm 127 M
{1-1281in,) (10000 8q. in.)| (4 00 in.) (4-51in.) (1-00in.) (5-00in.)
24-81 ram 83 9 mm¥ 8788 mm 98-80 mm 2185 mm 109" 22 mMim
(0-977 in.) 0-7500 8¢, In.) (3-46 in.) (3 89 in.) (0-86 In.) (4-30 in.)
2027 mimn 3226 mm?® 71-63 mm 80-77 mm 1778 mm 88-9 mm
(0-798 in.) (0- 5000 8q. in.)| (2°82 in.) (3-18 in.) (o170 in.) (3'50 in.)
14°32 mm 1613 mm? 5T mm £7-15 mm 130 mm 6400 mm
(0-564 in,) (0- 2500 5q. in.)| (2-00 in.) (2-251in.) (o-50im.) 2.600 in.)
10- 76" mm or1-10 mm? 38 mm 4203 mm 04 mm 699 mm
{0° 424 in.) (o-1412%q. in.)| (1-51n) (’1-69 in.) (o-37in.) ?1”85 in.)
10°137mm #0-65 mm?® 35 81 mm 40 T3 mm 8-89 mm 4445 mm
{0:399 in.) (0-1250 8g. in)| (1-41 in) (1-5%in.) (0-35 In.) (1-75 in.)
9-07 mm 6452 mm® 32°0 mm 36:07 mm 787 mm 39'37 mm
{0257 in0 (0-1000 8q. in.)| (1-261n.) (1-421n) (0-3T in.) {1-55 in.)
7+16 mm 40 33 mm? 25-0 mm 2845 mm 635 mm 1'75 mm
(0 2821n) 0 0625 s5q. in.)| (1-00 in.) (1-12 in.) (o-251n.) 1'251in.)
<74 mm 25-8 mm? 2032 mm 2286 mm 510 mim 250 mm
(o-2261n.) (o 0400 5q. in.}| (oS0 in.) (o 90 in) (o-z0i (1-001n)
404 mm 729 mm? 1422 mm 16°0 mm 3°56 mm 1-78 mm
(o 159 in) (@-02¢0 rq. in.)| (o 56 in) (0-631In.) (0-141in.) (o-701n.)
| !
3-17 mm 7 87 mm? 11-18 mm I 13 © mum 2°79 mm 13°97 mm
{0 125 1n.) (o o122 :q.in.)| (0 44 in) | (or50in) (o-1r in.) (055 in.)
|

(254) in Appendix D, [or the figures, abbreviations and words ©“8 tons/per sq. ir.”, ““per
{nch” "ard *‘2 in.” wherever they oceur, the figurcs, abbreviations and brackets 126 kg./mm?
X tons persq. in)”, 25 mm (per inch)” und **51 thm (2 in.)** shall respectively be substituced ;



(25%) in Appendix E,—

(i) for tables D and E, the following Tables shall be substituted, namely —
APPENDIX E
FLANGES FOR PIPES, VALVES AND FITTINGS
{For land use)
TABLE D.—For Working Steam Pressure upto 3° 5 kgfom (5o lhs/sg. in.)
(This table does not apply to boiler feed pipes, or to other water pipes subject to exceptional shocks.)
Tapre BE.—For Working Steam Pressure above 35 kgfem? (50 Ibsfsq. in.) and upto 77 kglem? (100 Ibs.(sq. in)

Nominal Diamater Diametar Number and diameter ‘Thickness of Flange
Inil. Dia. of of Bolt of Bolts (of centre -
of pipe Flange Circle lines) Cast Cast Steel and Bronze Stamped or forged wrough
Iron Iron or Steel (see Notes)
Upto3-ske.f| Upto3-<kg Upto 3-5kg.f | Upto 7 kef | Upto 3-5ke.f | Upto 3-skgf | Upto 7 kg.f | Upto 3-5 kz.f/| Upto 7 kg
cmi(s Ibs. | om®¥g lbs/ | cm¥solbs.f [ cam® (1oolbs. | cmi(so Ibs,f | cm?¥(so lbs./ | em® (100 lbs,/ | cm*(so lbs./ |cm¥100 lbs
sq In). sg. in sg. in)) sq. in) 8q. in) 5g. in.) sq. in.) 8q. in.) 5Q. in.)
7 kg.fem? 7 keg.fcm? 7kg. fcms
(100 Ibs.f {100 lbs.{ {100 1bs.}
5Q. in.y §g. in.) sq. in.}
13mm g5 mm 67 mm 4-13 mm 4-T3 mm 10 mm 10 mm 10 mm 5 mm 6 mm
(+ in) (3-3/41in.) {2-5{8 in.} 3 in) {$in.) {3/8 in.) (3/8 in.} (3/8 in.) (3/16 in.) (1/4 in.)
19mm 102 mm 73 mm 4-13 mm 4-13 mm 13 mm 10 mm 10 mm 5 mm 6 mm
(3 in.) (41n.) { 2-7/81in.} 4 in.) Fin.) (# In.) (3f8 in.) {3/31in.) {3/16 in.) (14 in)
25 mm 114 mm 83 mm 4-13 mm 4-13 mm, I3 mm 10 mm 10 mm 5§ mm 7 mm
(1in.) (43 in} (3-1/4in.) {gin.) 7§ in r§in} (3/8 i) (2/8in.) (3/16 in.) {of32 in.)
2 mm 121 mm 87 mm 4-13 mm 4-13 mm 16 mm 13 mm 13 mm 6mn_1 £ mm
(1} i) {4-3f4iny | (71600} | (% in) tin} (5/8 in.) @ in.) i in.} (1{4 in.) (5{16 in.)
38 mm 133 mm 98 mm 4-I3 mm 4-13 mm 16 mm 13 mm T3 mm 6 mm 28 mm
(13 in.) (5-1/4 in) (3% in) 3 ind {3 ind 5/% in) (#in.) {} ind) {1/4in.) (11/32 in.))
SI mm 152 mm IT4 mm 4-I6 mm 4-I6 mm 19 mm 14°5 mm 14 5 mm 8 mm I0 mm
{2 in.) {6in.) (13 in) {sf%in.> (578 in) (3f1in.) {916 in.) {9:16 in.} {s/16 in.) (3'8in.)
64 mm 165 mm 127 mm 4-16 mm 4-16 mm 19 mm I4°S mm T4'5 mm 8 mm 10 s mm
(24in.) (6% in.> (s ir.} (5’8 in.) (3'8in) {3{4in) (9'16 in) (9/16 in.) (s'16 in.) (13'32 in.)
76 mm 134 mm 146 mm 4-16 mm 4-16 mm I mm I4 §mm 14§ mm 10 mmn 11 mm
(3in.) {7-1/4 in) 5-2/4in) (5/8 in.) (5'%in.) {3/4 in.) {o'16in.) {9 16in.) (3 8in) (7/161in.)
89 mm 203 mm 165 mm 4-16 mm 4-16 mm 19 mm 145 mm 14 § mm 10 mm 12'% mm
(34 in.} (B in. (61 2 i1.) (5/81in.) {5 Rin.) {374 in.) {9'16 in.) (9/16 in.) {3'8 in.) {15f32 in.)
102 mm 276 mm I78 mm -16 mm 8-16 mm 22 mm 175 mun I7°5 mm FO mm 13 mm
{4 in) (8% in.) {7 in.} {5:8 in.) (518 in.) (78 in.) (11/16 in.) (1r/16 in.) {3'8 in.} (%in.)




(17 in.)
*457 mml
(18 in.)
*483 mm
(19 in.}
503 mm
{zo in.}
533 mm
(21 in)

550 MM |

(22 in.}
%534 mm

{23 in.)
€10 mm

(24 in.)

229 mm
{9in.)
254 mm
(10 in.)
279 mm
{11 in.)
305 mm
(12 in.)
337 mm
(13 1/4in.)!
368 mm
(144 in.)
o5

432 mm

(17 in.)

457 mm

(13 1in.)

439 mm
(19-1/4 in.)

5§27 mm
(20-3,4 In.)

552 mm
(21-3:4 in.)

578 mm
(223 4
610 mm
{24 in.}

641 mm
(25 1.41in)

673 mm
(264 i)

70s mm

127=354 in)

762 mm
(30 in.}
787 mm
(31 n)
826 mm

(304 in.)

[N

629 mm
{274 in
724 mm
(=%} in.3
“5A mm
(29 3:4in)

3-16 mm ‘ -6 mm 2z mm | I7-5 mm 17 5 mm i1 mm I3 mm
{58 in | (5'8in) {7!8 in.) (11f16 in.) {11/16 in.) (7'16 in.} {} in.)
8-16 mm - 8-16 mm 22 mm I7'5 mm I7°5 mm 13 mm I4°5 mm
(5/8 in.) (58 in.) (7/8 in) (1116 in.) (11,16 in.) (3 in) (9/16 in.)
§-16 mm 8-19 mm 22 mm ' I7°5 mm 17-5 mm I3 mm [7'5 mm
{s 8 in.) (3:4 in.) (7,8 in.) (11,16 in.) {r1,16 in.) (3 in.) {1116 in.)
8-16 mm | 8-19 mm 25 mm I9 mm 19 mm 13 mm 19 mm
(5/8 in.) (3'4in) {(xin,) (3/4 in.) (3i4 in.) (3 n,) (3l4 in.)
8-16 mm 8-19 mm 25 mm 19 mm 19 mm I3 mm 19 mm
(58 in) (374 in) {1n) (314 in) (3/4 in.) (Uz in.) (3/4 In.)
-156 mm I2-19 mm 25 mm I9 mm 20-§ mmn 16 mm 20°5 mm
(58 in.) (3/4in) (1rin) (3/4 in.) (13/16 in.) (§in) (13/16in.)
8-1g mm I2~19 mm 25 mm 19 mm 22 mm 16 mm 22 mm
(34 in.) (3/4 in.) (1in.) (3/4 in.) (7/8 in.) (§ in.) (7/8 in}
8-19 mm I12-19 mm 20 mm 22 mm 23-6 mm 16 mm 23'SIEIII_1
(3/4 in.) (3i4 in.) (1-1/8 in) (7/8 in.) (15/16 in.) (§in.) (15/16 in.)
I13-19 mm 12-22 mm 29 mm 22 mm 235 mm 16 mm 25 mm
(3410 {7!% in.} (I-1/8 in.) (7/8 in {1 in.) (§in.) (1 in.)
I2-1g mm I2-22 mm 20 mm 22 mm 2§ mm 19 mm 25 mm
(3:4 in.) (7,8 in.) (1-1,8 in.) (7,3 in.) (1 in.) (3:4in) (1in.)
I2-22 mm 12-22 mm 32 mm 25 mm 25 mm 19 mm 25 mm
{7:3 in.}) (7,8 in.) {I-1:4 in.) (1 in.) {1in) {314 in.) (1 i)
[2-22 mm 12-22 mm 32 mm 25 mm 25 mm 19 mm 25 mm
(7:8 in.) (7/8 m.) (1-1/4 in.) (zin.} (rin.} (314 in) (rin)
[2-22 mm I2-22 mm 32 mm 25 mm 25 mm 19 mm 25 mm
{7:8 in.} {78 in.) (1-1{4 in.) (1 in.) {1in.) {3/4 in.} (1in.)
I2-22 mm I2-22 mm 35 mm 29 mm 2g mm 22 mm 29 mm
{7!8 in.) (7:8 in.) (1-3/8 in.) (1-1;8 in.) (1.-1:8 i) (7/8 in.) (1-1:8 in.)
12-22 mm 16-22 mm I 29 mum 29 mm 2z mm 29 mm
(7:8 in.) (7,8 in.) { 1-3/8 in.}) {1-1/8 in.) {1-1/8 in.} (7!8 in.) (1-18 in
12-22 mm 15-22 mm 35 mm 29 mm 32 mm 22 mm 32 mm
(7,8 in.) {7!8 in,) {1-3/8 in.) (1-1'8 in.) {1-1/4 in.> (7.8 in.) {1-1/4 in.)
16-22 mm 16-22 mm 38 mm i 32 mm 32 mm 25 mm 3z mm
(i3 in.) {7{8 in.) {1} in.) (1-1/4 in.) (1-1.4 in.} {rin) (I-T/4 in.
15-22 mm 15-25 mm 38 mm 32 mm 35 mm 23 mm 35mm
(7/8 in (1 m.) (1% in.) (1-1/4 in.) (I 38 inY (Iin} (I-T{4 in.
[6-25 mm 16-25 mm 38 mm 32 mm 35 mm 25 mm 3s mm
{1in) (1 in.) (14 m.) (1-1:4 in.) {1-3/8 in.} (1 in.) (1-3;8 in.
I6-25 mm 16-25 mm 4I mm 35 mm 35 mm 29 mm 35 mm
(1in.) | (1in} (1-5!8 in.) {1-3/8 in.) (I /8 iny | | (1.1 in) {1-3/8 in
16-25 mm 16-25 mm 41 mm 35 mm 38 mm 29 mm 38 mm
{1 in.) (1in.) (1-5/8 in.) {1-3/8 in.) (14 in.) (1/8 in.) (Ii in.

*See Notes at end of Tables regarding these, also for other particulars.



(i) for Tables F and H. tie following Tahlas shall be substituted, namely —

TapLe F.—For Workmg Steam Pressures above ~
TanLr H —Far Warkig Steam Pressirescb v 17 5 Refemt (150 Wefsq.in) cndup'c 17 5 bgfr®

Befem? (100 Ibsfeq. in} and upto 10 < kg jont 115 I/ in.)

~ep JEs fog. i

l|I Thicknews at Flange
N.mral Torl Di~ o T Drm ter uf Dirmeter of Mum'» r "nd Timm rrf | Cast Steel and Bronze Stee
Tlarge Boit Circle® Brlts roff certre lines 1 Crstiron l"’sramped or forged)(see notes’
T T ur o IS S Upto 1o 5 Upthr 12 5 Une~ w7 - I Unta 10 5| Uptorio s Upto 17°§
k~ .m?2 kgfcm? kolcm?® Te'm® tr cm? kg ‘cm? cm?
(1501~ g (1s0lbsf>g in) [I50lbsso ) 2olist e | (zg0lbsfsq. | (150 Ibsfsq. {250 Ibsfsq
ir 17 5 kgjcm? i in. in) in)
17 skg.fem? {250 |
(252 1bs/ q. In.) lbs/sq 1)
1 2 3 4 ~ 6 7 3
1’ 13 mm (3 12 05 mm S mm 4-13mm J-TAmMm - 1omm
13 5vglzm? (1501bsfs0 f3-3}41D 0 f2-5f8 in.} {3 in.) ‘5 {1 2in.) {3'8 in.)
in.) ozly i .
L19mm(3f4m\ 102 Tt 73 mm 4-13 mm 4-15 mm 13mm I0 mm
{4 ir {2-7 8 in (3 in.) f5'5in 1 {1j2 in.} (33 in.}
[ 13 mm {1z ip. [14 mm 83 mm 4-16 "11m
1v skz cmt (250 {4k in) {3-1 41in) (5 E11)
Ibs 8q. in.?
L 1gmm{3/4m) 114 mm g3 mm 4-74 mm 13 mm
{4-1f2in {3-1'41in.) (2311 (1'zin.}
25 mm (1 in.) 121 mm $7mm 4-16 mm Z-16 mm 13 mun 10 mm 14 5 mm
W oaf4in.y {3-7'16 in) {(5/8 1) s'°in> (12in) {(3'8in.) {9’16 in.)
32 mm (1-§{4 ir 133 mm 98 mm 4-16 mm 16 mm I1 mm 17 §mm
{34 1mY {3-7/8 inJ) {< 81in" {58 1n.) {7'16in.) (11§16 in)
38 mm (1-1 21r.) 140 mm 105 mm 4-I% mm 16 mm 13 mm 17 smm
(5 in? (4-1'8 In.) {7810} ! (s 8in) (1/2 in) {1116 in.)
s1rmm (2 i 155 mm 127 mm 1-16 mm 19 mm 16 mm 19 mm
(6-1'2 in.) (5in.) f</8 in} (3'41n.) (5'8 in.) (3/41n.)




Q- 19 mm 15 mm 1911‘3";\‘1‘i
. 184 mm 146 mm 8-16mm (s'3i-. (3 4im) (5'8 in.) (3’4 in)
A4mm (2-1 2110 (7o in (5-3'4in) ‘ ‘ |
H 'R TQ mm 16 mm 22 mm
L 207 mm ‘ 165 mm 316 mm .5 K i (afq e ('8 in.) (7'8 o)
76 mum (3 in @ in. 12 | -
. 'Rty 22 mm 19, mim Pl
. 316 mm 178 rom 1 3-16mm 5% (718 in.} (3'4in) (7!3 in.)
89 mm (3-1'210 91’2 in. (7 in '
l iy T 22 mm 19 mm 25 mm
. 220 nivm | 191 mm B-rh mm (7f7 773 in) (34 in.) (rin.)
02 mm ‘it in. 19 in. {y-1fz in. I
9.1, mm ‘2 Y I9 mm N 3;11?;*'1";‘
. 210 mm [ B | in LE I
14 mm “j-1/2in ) f;jlﬁl?l {8{4in.) i | (/8 m (3/4
o ' 23 mol 22 mm 29 mm
.o 279 mm 235 mm Poramm i i) (7)3 in. (1-1/8 in.)
127 mm 5 i (Itin. 9-1f4in) |
i A - 2z mm 26 mm
o 305 mm 260 mm I 1219 mm s ;1?3 {78 in.) (1-1f8 In.)
iszmm 6 in. I3 inn 10-1/4 in. ] J .
0 ' valat -2 mm 22 mm jzmm
: symm o [ 2emm ¢ mergmma4in b T in (13in) | {r-1fging
t7 imm  Tin. |*2-'1’4:n.‘ I {rr-1f= in. [ -
’ [ . S l 26 mm 25 mm AN
\ 6 mm 324 mm ! I “1-71% {n,; {r . (1-1f4 U
23 m Y in) TA-1frin F 12-204 100 I l
I [ - SN = min 25 mm 35 mm,
. 16 mum ! 356 mm [roz-mm T Do 11;3 in.) Lin® (1-318 in.)
22imm 7.0 16 1n f14in. |
- 2ymm 25 mm 35mm.
“a 231 mm Ciz-zzmm fa ! - {1 in. {1-3f8 in.)
254 mm 10 in.; 4‘_'_;11111:1 {15 1. | \ (i-tf~10} |
' -, " 32 mm 29 mm 38 mm
. -+ am 406 mm 16-22 mm o, . | |§I~—If4 I (gl_”rg in) | {11 2in)
273 mm (11 ir. Finin, (1€ in) : ’
. S I mm 29 mm 33 mm
N ‘ { omm 438 mm 62z ) . et'g in) (1-1 8in) | {(1-1'21in.)
125 mm 12 Ut i ‘19’_1;4 in. (17-1j4 i) | I
| ! e {32 mm 29 mm 41 mm
l 527 mm Yo R | e mm Y4 (t-18in) | (1-518in)
*335 mm 13 10.) f2c-3)4 in.) (18-1'z in ™
i s 1 mm
e - " 35 mm 32 mm 41
. o) 552 mm | 495 mm 36-25 yam (1 I 2 (1-1/4in) | (1-5'8 in)
256 mm (14 i 213 4in) |
|

. o (T- in,
otz in) | | (1-3/8 in.) |




1

2

3 4 5 | ] 7 8

381 mm (15 in) 578 mm 521 mm 16-25 mm (1 in.) 35 mm 32 mm 44 mm
22-3/4 in.) 20-1'2 in.) {1-3'8 in.} (1-1'4in.) | f1~3'41in)

4

406 mm (16 in.) 610 mm 252 mm 20-25 mm (I in.}) 35 mm 32 mm ?4 mm
{24 1) (21-3'4 in.) (1-3'8 in.} (1-1'4in.) '1-3 4 in)

%332 mm (17in.} 641 mm 84 mm 20-25 mm (I in,) 3% mm 35 mm 43 mm
{25-1{4 in.y ?23 in) {1-1'2in.) (r-3/8 in.} {1-7'8 in.)

457 mm {13 in,) 673 mum 610 mm 20-2g mm (1-1 % in.) 32 mm 35 mm AR mm
f26-1'2 in. f24in.} {1-1'2 in.) {1-2'8 in (1-7'8in.

*453 mm {10 in.) 705 mm 641 mm 20-29 mm (1-1 § in.\ 28 mm 35 mm ST mm

(z7-3'4 in.) (25-1'2 ipn. {1-1 z in.} {(1-3'8ir) | (2iny
508 mm {20 in.) 737 mm 673 mm 24-20 mm (1-1'8 in. 11 mm 38 mm ST mm
(29 in.) {26-1 2 in ‘ {1-5 8 in (1-1j2 in.} {2in)
I

33 mm (21 in.} 7682 mm 699 mm 24-29 mm (1-1/Rin | 41 mre 33 mm sS4 mm
30 in) (27-1f{2 in. bo(r-sf8in | (1-1f2in) | {2-1{8 in)

*35¢ mm 722 in.d 737 mm 724 mm 24{-20 mm {1-I{§ in? ( 41 mm 38 mm 54 mm
731 ip.} (2B-1/2 in.} {1-5/8i n.) fI1-1fzin) ;| (2-1/8in.

*584 mm ( 23 o] §26 mm 756 mm 2432 mm {1-1f4 in.} ) 41 mm 41 mm 57 mm
(32-1f2 In.} {29-3f4ipn.} I3 ny | (-58in) | (2-1fgin)

|

610 mm (24 in.) 851 mm 781 mm 24-32 mm (1-1}] in.) / 44 mm 4imm | §7mm

i o ' {334 in} {10-3/4 in.) 1 (r-3pging t (a-sfziny (2-1f4in)

See Notes at the end of Tables regarding theee, alse for flanges for pip= lines ani oth=z partizulars,




Table For Working Steam Pressure above 175 kgiem? (250 Ibs.[sq. in.) and upto 24" 5 kg'om.

(350 bs.jsq. in.).
Nominal Actual Diameter Diameter of | Number and | Thickness of
Int. Dia. Extl. Dia. ol Flange Bolt Clrcle Diameter of flange
of pipe. of Wrought Bolts Soﬁ'

Pipe centre lines) | Cast steel
and Bronze;
steel (stamp-
ed or forged)
(See Notes)

T 2 3 4 5 6
13 mm 21 4 mm 114 mm 83 mm 4-16 mm 16 mm
(1/zin) (27'32 in.) (4-1/2 in.) (3-1'41in.) (5/8 in.) (5'%in.)
19 mm 27 mm 114 mm 83 mm 4~16 mm 16 mm
(3/4 in.) (1-1/16 1n.) (4-1'2 in.) (3-1/4 in.) (5 81in.) (5'81in.)
25 mm 34 mm 121 mm 87 mm 4-16 mm 19 mm
(1in,) (z-11/32 1n.) (4-3'41in.) (3-7/16 in.) (5/8 in.) (3/4in.)
32 mm ?3 mm 133 mm 98 mm 4-16 mm 19 mm
(1-1/4 in.) T-TT/16 in.) (5-1'4in.) (3-7/R in,) (s/8 in,) (374 in.)
8 mm 48 mm 140 mm 105 mm, -16 mm 22 mm
?1-1/2 in,) (1-20/32 in.) (5-1/2 in.) (4-1/8 in.) ?5/8 in.) (7/8 in)
I mm 60 mm 165 mm 127 mm -19 mm 25 mm
2 in.) (2-3/8 in.) (6-1/2 in) (5 n.) ?3/4 in.) (rin))
64 mm 76 mm 197 mm 146 mm 8-19 mm 25 mm
(2-1/2 in.) (3in) (7-3/4 in)) (5-3'4 in.) (3/4 in.) @@ in)
76 mm 89 mm 203 mm 165 mm 8.19 mm 32 mm
(83 in.) (3-1/2/in.) (8 in.) (6-1/2 in.) (3/4 in.) (1-1/4 in))
3 mm 102 mm 216 mm 178 mm, 4-19 mm 2 mm
(3-1'4 in) (4 in) (8-1'z in.) (7 1n) (3.4 in) ?1-1’4 in.)
102 mm 114 mm 229 mm 19T mm 8-19 mm 35 mm
(4 in) (4-1/21n) (9in.) (7-1/2 in.) (3/4in) (1-3,8 in.)
®114 mm 127 mm 294 mm 210 mm $-22 mm 35 mm
(4-1/2 in) (5 in.) (roin) (8-1'4 in.) (7/8 in.) (1-3/8 in.)
127 mm 145 mm 279 mm 235 mm 8-22 mm 38 mm
(5 i) (5-1/2 in.) (r1in.) (9-T 4 in.) (7,8 in) (1-1/2 in.)
152 mim 165 mm 305 mm 260 mm I2-22 mm 38 mm
(6 in.) (6-1'2in.) (12 in.) (10-1'4 in.) (7/8 in.) (t-1/2 1)
178 mm 191 mum 237 mm 262 mm I2-22 mim I mm
(7in) (7-1/2in.) (13-1'4 in) (II-1'2 in.) (7'8 in.) 1-5/4 in.)
203 mm 216 mm 368 mm 324 Mm 12-22 mm I mm
(8 1n.) (|-1/2 in) (14-1/2 in.) (12-3'4in.) (7'8 in.) ?1—5’5 in.)
220 mm 241 mm 406 mm 756 mim 12-25 mm 4 mimn
(6 in.) (9-1'2 in.) (16 in.) (14ir) (1in) T-3/4 in.)
28, mm 267 mm 432 mm 381 mm T2-25 mm 483 mm
(10in) (10-1/2 in.) 877 in) \ {151n.) (1in) (i-7 ¥ in)
%270 mm 207 mm 57 mm | 406 mm 16-25 trun 48 mm
(1rir.) (11-1 2in.) TR in.) (16 in.) (1 in.) 1-7 ¥ in.)
304 mim 318 min 489 mm ST 1rum 16-25 mm §1 mm
(17 in.) (12-1'21n.) (19-3/ in.) 17-2/4 in.) (1in.) 2in.)
330 AL 356 mm §27 MM ?76 mim 16-20 mm 54 mm
(13 i) (r4iny (20-1'41n) 1%--/4 i) (1-1/¥ in.) 2 i)
256 mm 281 mm &7 mm 50z mm 16-29 U 4 mm
(14 ir.) {151in) (21-7 4 in) (19-3 4 ir) (1- /% in) (2-1/8 10
81 mm 406 mm 578 mm 5§27 mm 16-20 mm 54 mr
?Tﬁ ind (16 in.) f22-3 4 in) (=n-3'4 in.) (1-1/8 in.) (2-1/8 in.)
06 mm 32 mm 610 mm §32 mm 20-29 mm 57 mm
16 in.) 17 in) (24 in.) L (z0inl) (1-1/81n.) (2-1/4 in.)
w432 mum 47 mm 61T m 584 mm 20-29 mm 60 mm
€17 ir) 18 1n.) (25-1'4 1n.) (23 in.) (1-1/% in.) (2-3/8 1n.)
£7 mm 483 mm 673 mm 610 TN, 20-32 mm 60 mm
18 in.) (xg in.) (.234 21n.) (24 in.) (1-1/4 in.) (2-3/8 in.)
483 mm o8 mm 705 mun 641 T 20-32 mm G4 mm
(15 in.) ?zo in.) (27-3'4 in.) (25-1 4 in.) (1-1/4 10.) (2-1/2 in.)
08 mm 533 mm 737 min 673 mm 24-32 mam 64 mm
?20 mn.) (21 in.) 29 in.) (2€-1,2 in.) (r-1/4 in.) (z-1/2 in.)




1 2 3 4 5 6

33 mm 59 mm 762 mm 699 mm 24~32 mm 67 mm,

21 in.) 22 In.) (%o in,) (27-1/2 in.) (1-1/4 in.) (2-5/8 iy
‘55? mm 84 mm 7 mm 724 1mm 24-32 mm 67 mm
{22 in.) €z3 in)) 31 in.) (28-1'2 in.) (1-1/4 in.) (2-5/8 in.)
-581 mm 610 mm 826 mm 756 mm 24-35 mm 0 mm

23 In.) 824 in) 32 -1'2 in.) (29-3/4 in.) (1-3/8 in.) 82-3/‘4 in.)

10 mm 35 mm I mm 781 mm 24-35 mm O mim
{24 in.) (2% in.) (533-1 "2 in.) (30-3'4 in.) (1~3/8 in.) 2-3/4 in.)

#S=c Notes at end of Table rxzirdig H=s2, also for flages, for pipe lincs anl other pac-

ticulars.

The actual external diameters of wroueht pipezs given ahove apply equally to

all tables



(iv) for Tuble K, the following Table shall be substituted, namely t—

TABLE R.—For Workiny Pressures above 24- 5 kgjem? (350 1bs/sq. in) and upto 31+ 5 kglem® (450 Ibsf
1q. 1)
Nativnal Intl, Actual Extl, Diameter of | Diameter of | Number and | Thickness of
Dia, of Pipe | dia, of wrought Flange Bolt Circle Diameter of flange
pipe Bolts (off e
centre lines) Cost Steel &
Bronze steal
(stamped or
forged) (seo
(i]otcs)
I3 mm 21-4 mm 114 mm 83 mm 4-16 mm 19 mm
(1/2 in)) (27/32 in.) (4-1/z in.) (3-1/4 in.) (5/8 in.) (3/4 in.)
16 mm 27 mm 114 mm 83 mm 4-16 mm 19 mm
(3/4 in.) (1-1/16 In.) (4-1,7 in) (3-1,4 in.) (5/8in) (3/4 in.)
25 mm 34 mm 127 mm 95 mm 4-1fi mm 22 mm
(1 in.) (T-11/32 in.) | (5in.) (3-3,4 in) (5/8 in.) (7/8 in.)
2 mm 3 mm I33 mm 98 mm 4-16 mm 22 mm
(1-1/4 in)) ?1-11/16 in) | (5-1/4 in.) (3-7/8 in.) (5/8 in.) (7/8 in.)
g mm 48 mm 152 mm 1T4 mm -19 mm 25 mm
I-1,2 in,) (1-29/32 in.) (6 in.) (4-1/2 in.) g3/4 i) (11n,)
AT mm 60 mm 165 mm 127 mm -I6 mm 25 mm
(2 in) (2-3/8 in.) (6-1/2 in,) (5 in.) gs/s in.) (1 in.)
64 mm 76 1im 184 mm 146 mm -19 mm 29 mm
(2-1/z in.) (3 in.) (7-1/4 in.) (5-3/4 in.) 3/4 in.) (1-1/8 in,)
76 mm 89 mm 203 mm 165 mm -I9 mm 32 mm
(3 in.) (3-1/2 in.) (8in.) (6-1/2 in.) (3/4 in.) (1-1/4 in.)
89 mm 102 mm 229 mm 184 mm 8-22 mm 32 mm
(3-1/2 in.) (4 in.) (9 in.) (7-1/4 in.) (7/8 in.) (1-1/4 in.)
102 mm 114 mm 241 mm 197 mim 8-22 mm 5 mm
(4 in) (4-1/2in)) | (9-1/2 in.) (7-3/4 in.) (7/8 in.) 1-3/8 in.)
114 mm 127 mm 254 mm 210 mm 8-22 mm 8 mm
(4-1/2 in) (5 in.) (10 in.) (8-1/4 in.) (7/8 in.) (1-1/2 in.)
127 mm 140 mm 279 mm 235 mm 12-22 mm gl min
(s in.) (5-1/2 in.) (11 in.) (9-1/4 in.) (78 n.) 1-5/8 in.}
I52 mm 16§ mm 0§ mm 260 mm 12-22 mm ?I mm
(6 in.) (6-1/2 in.) 12 In,) (10-1/4 In,) (7/8 in.) 1-5/8 in.)
178 mm 191 mm 343 mm 292 mm 12-25 mm mm
(7 in.) (7-1/2 in)) (13-1/2 In.) (11-1/3 in.) (1 in.) 1-3/4 in.y
203 mm 216 mm 368 mm 18 mm 12-25 mm ?3 mm
(8 in.) (8-1/2 in.) (14-1/2 in,) ?u—x/z in.) (1 in.) 1-7/8 in.).
229 mm 241 mm 406 mm 356 mm 16-25 mm, (Sl_mm
(v in.) (9-1/2 in.) (16 in.) (14 in.) (1 in.) 2 in.)
254 mm 267 mm 432 mm 381 mm 16-25 mm SI mm
gm in.) (10-1/2 in.) (17 1n.) (15 in.) (1in) - (2 in.)
279 mm 292 mm 470 mm 410 mm 16-29 mm 64 mm
II in.) (11-1)2 in)) (18-1/2 in.) (16~1/4 in.) (1-1/8 in,) (2-18 in.y
305 mm 18 mm 80 mm 32 mm 16-20 mm 57 mm
S’IZ in.)} ?12-1/2 in.) 19-1/4 in,) 17 in,) (1-1/98 in,) (2-1/4 in. 2
330 mm %6 mm. $46 mm 83 mm. 16-32 mm 60 mm
(13 in.) ?14 in,) (21-1/2 in.) 19 in.) (1-1/4 in.) (2-3/8 In)
356 mm 381 mm 72 mm 508 mm 16-32 mm 6o mm
(14 in.) (15 in.) 22-1/2 in,) (20 in.) (1-1/4 in.) (2-3/8 in.)
381 mm 06 mrm 603 mm 40 mm 20-32 mm 64 mm «
(15 in.) ?16 m.) (23-3/4 in.} 21-1/4 in.) (1-1/4 in.) éz-llz in.)
?06 mm 432 mm 629 mm 565 mm 20-32 mm 7 mm
16 in.) (17 in.) (24-3/4 in.) (22-1/4 in.) (1-1/4 in.) (2-5/8 in)
!

Notes ;- Itis recommended that the use of sizes marked * should be avoided,

The thickne
(1716 in.) high if

For 13 mm
(1/16 in,) larger

38 of flange
such be used,

/2in.) and 16 mm (
an the diameters of ¢

&

fvcn in the tables include a raised face of not more than 1+6 mm

/8in.) bolts the diameters of the holes to” be 146 muw
¢ bolts, and for larger sizes of bolts 3 mm (1/2 in.)

.. Iron or Stecl flanges (stam%)cd or forged) may be screwed or riveted on with boss, or welded
with fillet, the flanges being o

steel for pressures sbove 10°5 kg/em! (150 Ibs/sq. In.)
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o 4 . L= 11—

Special welded on flanges (stamped or forged) for pipe lines 51 mm (2 int.gnomjnal dlamet
of 'pips and upwards (without valves or fittings) are made as stated below, the flinge sclected

in all cases being that given for the next smaller size of pipe in the corresponding table or
apecially statec

™able L.—For working Steam Presgures upt 10-5 kg/cm?® (150 1bs/sq, in.) corresponding
with table F modifled as above.

Table M.—For Working Stcam Pressures above 10-§ kg/cm! (150 lbs/sq. in.) and upto
17- 5 kg/cm? (250 Ibs/sq. in.) corresponds with Table H modifled as above,

Table P.—For Working Steam Pressures above 17'5 kgfem® (250 1bs/sq. in.) and upto
245 kgfcn? (350 1by/sq. in.) corresponds with Table J modified as above,



(v) for Table R, the following Table shall be substituted, namely —
“TABLE R.—Flanges for Pipes, Valves and Fittings.

For working Steam Pressures above 31- 5 kg, Jom2 (450 Ibsfsq: in.) and upto 42 kg.Jcm (600 Jbsisg. in.)

i i
1 1(a) 2 3 4 s 6b) + 7
Nominal Approximate | Diameter [Dinmeter [Number | rmoter [Thickness Diameter
- pip=size outal de dia- of  |of holt  |ofbolts | of bolts | of Flange jof jointing
mater of flange | circle face
wronght Cast stecl;
pipe. steel
. (stamped
i or
H - )
! screwed
! , or riveted
on with
boss, OF
welded
on with
\ fillet.
I3 mm 214 mm 114 mm | 83 mm 4 | 16 mm 19 mm 57 mm
% in) (2732 in) | (44 In) | (3 i) (3 in) (3 in.) (2; in)
19 mm 27 mm 114 mm | 83 mm 4 1A mm 19 mm 57 mm
{# in.j (r-1'76In) | (4% in) (3} in.) ! (§ in.) (3 in.) (2 in)
25 mm ?4 min 127 mm | 95 mm ! 4 | 16 mm 27 mm 64 mm
(} in) '1-11/32In.) | (5 in)) (31 In)) (4 in) (F in) (2} 1n)
32 mm 43 mm 133 mm | 93 mm 4 6 mm 22 mm 70 ™m
(1} in) (t-11/16n. | (s} in) | (3F in) (4 in) | (3 ind | 2} in)
38 mm 48 mm 152 mm | 114 mm 4 | 19mm |25 mm |76 mm
(1} in) (1-29/32in.) | (6 in.) (4% 1n) <% in) (1 in) {3 in)
51 mm 60 mm, 165 mm | 127 mm 8 | 16 mm 2§ mm 89 mm
(2 in) (24 in.) (63 in) | (5 in) (g iny | (1in) | GFin)
64 mm 76 mm 184 mm | 146 mm 8 10 mm 29 mm 102 mm
(2% in.) (3 in.) ' (7f in) (st ind (4 ind (7} ) | (4in)
76 mm 8¢ mm 203 mm | 165 mm 8 19 mm 42 mm 114 mMm
(3 in.) (2§ 1n) (% in.) (64 in.) (g in (1f in) | (43 ind
89 mm 102 mm 229 mm | 184 mm & 2z mm 32 mm 127 Mo
(3} 1) {4 in) (9 in,) (7% in) (3 ind 1 (1 in) | (510
10z mm IT4 mm 241 mm | 197 mm g l2:mm |35 mm 140 mm
(4 in) (4% in) (of tn) [ (72 in) | (Fmy | g in) | G} in.)
114 mm 127 mm 264 mm | 210 mm 8 | 2zmm 3% mm 152 mm
(4% in) (5 in)) (1o ino | (8} in) (3 in) (13 in) | (6 ind
127 mm 140 mm 279 mm | 235 mm [z | 2rmm AT mm 165 mm
(5 in.) {s% in.) (11 in) | (9 m) (3 in (1§ ino) | (6% ind
152 mm 165 mm 05 mm | 260 mm 12 22mim 44 mm 191 Mn
(6 in.) (6§ in.) 12 in) | (1o} In) (3 in) (11 in) | (7% in)
172 mm 191 mm 343 mm | 202 mm 12z | 25 mm 4% mm 222 TN
(7 in) (7% i) (13 ina | (11g in) (1 in.) (13 in) | (8}in)
203 min 216 mm 368 mm | 324 mm 12 25 mm 1 mim 24% mm
(8 in.) (R} in {14 n) | (121 in) (1 in.) {t in) | (of in)
229 mm 241 mm 406 mm | 356 mm 16 | 25 mm 54 MM 273 mml
(9 in)) (9% 1n.) (16 in.) (14 in) (1 in.) (23 in) (10} in)
2“? mm 267 mm 12 mm | 387 mm 16 | 25 mm £7 mm 298 mm
10 in.) (10} in) 17 in) | (15} in)) (1 in.) {2z} iny | (11} in)
27? mm 292 mm 4331 mm | 432 mm 16 29 mm 60 mMm 324 mm
(11 in.)) (114 i) (19 in) | (17 in) (1} in) | (2§ ind {121 1)
308 mm 318 mm %08 mm | 457 mm 16 | 29 mm 64 mrn 349 mm
(12 in.) (124 in.) (20 in.) éTS in.) (1} in) (zF ) {133 in)
330 mm 356 mm §52 mm | 495 mm 16 32 mm 67 mm 331 mm
(13 in.) (14 in.) (zr? in.) | (1o} in) {1} iny | (2§ inoy | (15 i)
356 mm 381 mm 584 mm | 527 mm 16 | 32 mm 70 mm An6 mm
(14 in) (15 in.) (23 in) | (r0} in.) | Trdindy | (a1 ind ) (16 ind
381 mm 406 mm 6T) mm | §52 mm 20 12 mm 73 mm 32 mm
(15 in.) (16 in.) (24 in) | (a1] in) ('} iny 1 (g ind ?17 in.)
406 mm 432 in, 641 mm | 584 mm 20 | 32 mm 76 mm 457 mm
(16 in.) (17 in) (25¢ in.) | (23 in) (13 in) | (3 in) (18 in.)




(vi) for Table S, the following Table shall be substituted, namely :—

TABLE S.—Steel Flanges for Pipes, Valves and Fittings,

For Working Steam Pressures above 42 kglem? (600 lbs.]sq.

(900 Ibs.[sq. in.) and temperature upto 427C° 300

n.) upto 63 kglem®
800°F),

1 1(a) 2 3 4 5 6 7
Nominal Actual out- | Diameter | Dismeter | Num- | Diameter | Thickness |Diameter
pipe size side dia- of flange of bolt ber of bolts of flange | of joint-
meter  of circle of ing face
wrought bolts
Pipe
13 mm 2I-4 mm 127 mm fa mm 4 In mn 22 mm 51 mm
(% in,) (27/32 in.) | (5 in) (2} in,) (. in.) (F M) (2 jn)
9 mm 27 mm 127 mm | 89 mm 4 Ip mm | 22 mm 3T mm
# in) (1-1/76in,) | (5 in,) (3% in) (tin)) (% in)) (z in)
25 mm 34 mm 140 mm | 102 mm 4 19 mm. | 25 mm 57 mm
(1 in) (1-11/32 in.)} (5% in.) (4 in) (4 in) (1 in.) (21 in.)
2 mm 43 mm 146 mm | I¢8 mm 4 19 mm 29 mm 64 mm
(1} in)) (1-11/16 in.) | (5% in.) (41 in.) (1 in.) (1} in.) (2% in)-
38 mm 48 mm 150 mm | I2I mm 4 19 mm 29 mm 70 mm
(1% in.) (1-20/32 In.)| (6} in.) (47 in) (4 i) (1% in.) (24 in.)
s1mm 60 mm 17T mm | 133 mm 8 I9mm 32 mm 83 mm
(2 In.) (28 in) (61 in, ) | (s} in.) (# in, (1} in.) (3t in.)
64 mm 26 mm 184 mm | 146 mm 8 19 mm 32 mm 95 mm
(2t in) (3 in.) (7t in)) | (59 in)) (# in.) (1} in) | (34 in.)
76 mm 39 mm 203 mm 165 mm 8 22 mm 35 mm 108 mmi
(3 in.) (3% n) | @in) | (6f in) G in) | (1§ in) | (4} in.)
19 mm 102 mm 23§ mm | I9I min 8 22 mm 38 mm 121 mm:
(3t in) (4 in) (9t in) | (74 In.) (f in.) (1} in.) | (42 in)
102 mm 127 mm 248 mm | 203 mm 8 25 mm ?I mm 133 mou
(4 in)) (5 in.) (97 in.) | (Bin)) (1 in.) if in) | (st in)
II? mm 140 mm 267 mm | 216 mm 8 25 mmn ‘(1,1 mm 146 mmm.
4% In.) (5% in.) (10f in.) | (8} in.) (1 in.) 1} in)) (5} in.)
127 mm 152 mm 286 mm | 235 mm 12 22mm 4 mm 159 mon
(5 in.) (6 in.) (11} in) | (5} in.) (% i) 14 in) (6t In.)
152 mm 178 mm 324 mm | 273 mm 12 25 mm ?I mm 184 N
(6 in.) (7 in.) (127 in.) | 104 in.) i) [(i) |(in)
178 mm 216 mm 75 mm | 318 mm 12 29 mm $7 mm 216 mm,
(7 in.) (8% in.) ?14; in) | (124 in.) (1} in.) (21 in.) (B¢ in.)
203 mm 241 mm i 4I3 mm 56 mm 12 ?2 mm 64 mm 241 mm
8 in.) (9% in.) (16} in.) ?14 in.) 1 in.) | (2} in.) | (9} in)
:z? mm 267 mm 38 mm | 387 mm. 16 29 mm 67 mm 267 mm
9 in,) (10} in.) ?17} in) | 15 }in) (1} in.) (2§ in) (10% in.)
254 mm 292 mm 483 mm 5 mm 16 32 mm 73 mm 292 mm
10 in,) (114 in.) (19 in.) 16} in,) (1t in,) (2§ in.) (11§ inp
267 mm 518 mm 33 mm | 470 mm 16 35 mm 79 mm 324 mm
(10} in.) gu} in.) 21 in,) (184 in.) (14 in) (3% in,) | (12} in.)
298 mm 356 mm 578 mm | 508 mm 16 | 38 mm 83 mm 49 mm
(1 in.) (14 in.) (224 in.) | (20 in,) (1} in)) 3t in.) 13} in.
*321 mm 81 mm 610 mm | 540 mm 16 8 mm 9 mm 375 mm
(124 in.) ?IS n.) (24 in.) | (21} in)) 1§ in) | 3 in) | (14 in)
*348 mm 06 mm 648 mm 78 mm 20 mm 95 mimn 406 mm
(r3¢ in.) ?16 in,) (25¢ in) | (222 in.) ?11} in) (3% in.) | (16 in.)
*365 mm 32 mm 699 mm | 632 mm 20 I mm 102 mm 32 mm
144 in.) ?17 in.) (274 in.) | (24% in.) ?Ii in.) (4 in.) 17 in.)
3587 mm £7 mm 743 mm II mm 20 4 mm 108 mm | 457 mm
(15t in.) 18 in.) (29} in) Zzs in.) 1} in) | (4} in,) | (18 in.)

*The sizes shall be specified by the outside diameter dimensions given in column 1(a)
-rhe figures in column 1 (nominal bore) are approximate and are given for informaton only.



for

| - ‘.,the

g able shall be subst tuted, namely -~
Tasre T-—Steel Flanges for Pipes, Valves and Fittings.
(To be used in conjunction with the Notes and Appendices)

(For Working Steam Pressures above 63 kglcm?® (900 Jbs/sq. ing and upto 98 kglem?

(14kg lbs/sq.in.) and temperatures upto 427°C (800°F)
Minimum No. | Diameter | Thickness , Diameter
Nominal outside Diameter{] Diamcter| of of of of
pipe bore diameter of flange of bolt | bolts bolts flange | jointing
of wrought circle face
pipe
13 mm 214 mm I40 mm | 102 mm 4 | 19 mm 25 mm 57 mm
(% in) (27/32 in.) | (5% in.) (4 in.) (3 in.) (1 in.) (2} in.)
I0 mm 27 mim, 140 mm 102 mm 4 19 mm 25 mm 57 mm
(§ in.) (L-1)16 in,) | (5% in.) (4 in,) (3 in.) (1 in,) (23 1n)
a(s mm 34 mim 746 mm | 108 mm 4 10 mm 29 mm 64 mm
8 in,) (1-11 321n.) | (5} in.) (4% in) (1 In) (1} inl) (2§ in)
32 mm 43 mm 159 mm | 121 mm 4 | 22 mm 32 mm 70 mm
(1 in) (1-11/161n.) | (6% In.) (4% in.) (} in) y | (1} In) (21 in.)
a8 mm 60 mm I7T mm | 133 mm 8 19 mm 35 mm 76 mm
(1§ in) (2% in.) (6 In.) | (5 in.) (3 in.) (1¢ in.) 3 in)
I mm 76 mm 184 mm | 146 mm 8 19 mm 35 mm 9 mm
(2 in) 3 in.) (7t in.) | (5 in) (@ in) | (G} in) | (3§ in)
64 mm 9 mm 203 mm | 165 mm 8 | 22 mm 4I mm | 114 mm
Giing | (ki @®in) | (6f in) (in)l | (if in) | (4f in)
76 mm 102 mm 235 mm | I9I mm 8 25 mm ?3 mm 127 mm
(3 in.) (4 1In,) (9} in.) (7% in.) (1 in,) 1§ in,) (5 1)
89 mm 114 mm 267 mm | 216 mm 8 | 29 mm 54 mm 140 mm
(3% in.) (4% in.) (10} in.) | (B} in.) (1} in) | (24 in) | (5§ In)
102 mm 127 mm 286 mm | 235 mm 8 20 mm 57 mm 152 mm
(4 in.) (5 in.) (11} in) | (o} in) (14 in.) | (24 in) | (6 in)
IT4 mm I40 mm 208 mm | 254 mm 12 25 mm 60 mm 165 mm
4% In,) (5% in.) (11} in.) | (10 in.) (1 in,) (24 in,) (6% in.)
127 mm 165 mm 324 min | 273 mm 12 29 min 67 mm 178 mm
(5 in.) (6% in.) (x24 in.) | (10} in,) (14 in.) | (24 in.) | (7 in)
152 mm 19T mm 375 mm | 318 mm 12 | 32 mm 73 mm 203 mm
6 in,) (7% in.) (14% in.) | (124 in). (1} in.) (2% in) (8 In.)
178 mm 229 mm 32 mm 168 mm 12 ?5 mi, 83 mm 235 mm
(7 in.) (9 in.) 17 in.) (144 in.) 14 In.) 3t in) | (9} in.)
202 mm 267 mm 476 mm | 406 mm 12 38 mm 9 mm 267 mm
(8 In) (10} in.) (183 in.) | (16 in,) (1 in.) | (3f in) | (10§ in)
229 mm 292 mm 508 mm 5 mm 16 | 35 mm 5 mm 298 mm
(9 in.) (11§ in.) (20 in.) (174 in.) (14 in.) 3§ in,) (11§ in,)
254 mm 18 mm 459 mm 89 mm 16 38 mm 108 mm | 324 mm
Golny ' |lrzging | (32 iny | (rok Iny (13 i) | (4 in) | (12h I




(vill) under heading “Standard Plpe Flanges” for the figures, symbol and abbreviations
“800°F* in the two places where they occur, “900°F** and “4&50°F” the figures, symbols
abbreviations and brackets “400°C (800°F)”, “482°C (900°F)” and ‘‘232°C (450°F“5
shall respectively be substituted; and for the Table below these, the following Table
shall be substituted, namely ;—

Tabls showing the permissible application of pipe flanges rables.

Steam Steam | Water
Pressure at 482°C| at 427°C{ at 232°C Hydraulic Test Pressure
(900°F) | (800°F) { (450°F)

Table | Table | Table

68 kglem® (1400 Ibs/sq. in,) . .. T S 196 kgfcmd (2800 lbalsq. in.
63 kg/am? (900 lbs/sq. in.) . . T S R 126 kg/em? (1800 lbs/sq. in,
42 kglcm¥(600 lbs/s m? . . S R K 84 kg/cm? (r200 lbs/sq. in,
315 kg/cmt(450 lbs(}sq. n,). . R K {{ 63 kg/cml (900 1bsfsq. In.
24. 5 kg/cm(350 lbs/sq. In. . K h 49 kglemt (700 lbs/sq, in.
17'5 kg/em?*(250 Ibs/sq. in. ) ] F 35 kglcm? €5°° lbs/sq. in,
10, 5 kg/cm*(150 Iba/aq. in, . H F V. 31 kglcm® (300 Ibsfsq. in.




(256) Under Appendix F, for the Table headed,
Factors X for converting...... K x13-472", the following Table ehall be substituted, namely:—
Factors X for converting Acrual Breaking L.oads into Equivalent Breaking Loads on
Bars of Standard Dizmeter.

(Bquivalent Breaking Load on Bar of Standard Dizmeter=X x Actual Breaking Load.)

and
Factors K and K, for converting Actual Breaking Loads into Transverse Ruptare Stresses.,
{Transverse Rupture Stress in kg/mm?* = K, X actual Breaking Load in Kgs.,
or
Transverse Rupture Stress in tons/sq.in.=K x Actoal Breaking Load in 1bs.)

Facter K, =K Xx3'472.

15-24 mm (0-6 in.) Test Bar 22-125mm (0-875in.) Test Bar |[ 30'48mm (1'2in.) Test Bar 40°6 L mm (1-6 in.) Test Bar | 53-3mm Test (z'1 in.) Bar
Diameter X . K Diameter X | K | Dameer | X | K Diameter X ' K | Dimeter | X [ K
mm ’ in. mm in. f mm J in. mm in. ‘ mm in, ,’
. . L. . .. .. 38-1 1-50 | 1I-214 |[0-00606 | 50-80 2-00 1 58 |0 00341
. .. .e X 28-23 I-1IX 1264 | 0°0I50 38-35 I-51 I-190 |C-00594 5105 2-01 I° 140 |0° 00336
. . .- .- .. 28-48 112 1-230 | 00146 38-60 I-52 1-166 (000583 51-30 2:02 I-124 |0°00331
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(257) In Regulation §37, for the figures and words “32 tons per square inch”, the following
figures, words, abbreviations and brackets shall be substituted, namely,—

“s0 kg/ mm? (32 tonsfsq. in.)"”

(258) In Regulation 541, for the figures and words “1/8 inch” and *3/16 inch” the following
@gures, words, abbreviations and brackets shall respectively be substituted, namely,—

113 mm (I/B ]'Il.)"
s mm (3/16 in.y’

(259) In Regulation 544, for the Table XII/1, the following table shall be substituted, namely,
TapLE XTI/1. Maximum percentage departure from designed form of welded boilers.

: . Maxinmm
Nominal internal diameter of boiler D e re
from de-
signed from
pet ]Scnt of

Upto and including 914 mm (36 in.) .

. . . . . . . 0-373
Over 914 mm, upto and including 1143 mm (45 in.) . . . . . . 0350
Qver 1143 mm. . . . . . . . . . . . ©-300

(260) In Regulation 546, for the figurcs and words “} inch, 12 inches” the following figurer
words, abbreviations and brackets shall respectively be substituted, namely,

"6 mm (} in.)
308 mm (12 in.)”

“ , 1} inch, per foot
2 ing zgsl,)zlgec%?nuc{ag ?ﬁc g: gor ﬁh&qﬁﬁ:’?gﬂxﬁ;’ ﬁg*uri%scil’w%f:l:f’a Igriénv?alti;g;gnd llaprackctl'
shall respectively be substituted, namely,—

“6 mm (3 in.)

914 mm (3 ft.)

10 mm (3/8 in.)

38 mm (1} In.)

per 305 mm (foot)

ST mm (2 in,)

762 mm (2 ft. and 6 In,)

64 mm (2} in.)”

(262) In Regulation $48, for the flgure and word “1 inch”, the following figures, words
abbreviations and brackets shall be sub:t?tt:ltcd, namely,—
“28 mm (1 in.)"”

(263) In Regulation 549, for tﬁ;‘f}fmﬁs and words, “} inch, 5/8 inch”, the following figures,
words, abbreviations and brackets s respectively be substituted, namely,—

“6 mm (} in.)
16 mm (5/8 in.)y”’

(264) In Regulation 530,

{#) in clause (b), for the figura and words “not lesa than 11 threads per Inch”, the followiog
figures, words, abbreviations and brackets shall be substituted, namely,
“of pitch not less than 2-5 mm (not less than 11 threads per inch)”
(#) for the figures and words *“14 inches, 3/16 inch, § inch™ the following figures, words,
abbreviations and brackets ghall respectlvely be substituted, namely,—
#356 mm (14 In.)
£ mm (3/16 in.)
£3 men (§ in.)”



(265) In Regulation 551, for the figure and word *“1} inches”, the following figures, words,
abbreviations and brackets shall be substituted, namely,

“38 mm (1} in,)”

(266) In Regulation 553, for the tables XII/2 and XI1/3, the following tables ghall respectively
be substituted, namely,

TasLg XII/2. Dimensions of Manholes or Sight Holes

Diameter of boiler | Minimum size of hole
mm. in.

Boilers not exceeding 762 mm (2 ft. and 6 in.) . . 229 X178 CR))
Bollers over 762 mm (2 ft. and 6 in,) dmmctcr and not exccedmg 914 mm

(3ft) . jo5%229  (12X9)
Boilers over 9r4 mm (3 ft. ) d.lﬂmetcr and not exccedmg 1067 mm (3 ft. and

6in.) . 356X 254 (14X 10)
Boilers over 1067 mm (3 ft. and 6 in.) dmmctcr and not excccdmg 1219 mm

(4 ft.) . . . . 381 x279 (I5XII)
Boilers over 1219 mm (4 ft ) . . . . . . . . 406X308 (16X1I2)

TaBLE XT11/3. Number of Lower Cleaning Holes or Mud Holes

Diameter of boiler No. of holes

610 mm (2 ft.) end over but not exceeding 914 mm (3 ft.) . . .

Over 914 mm (3 ft.) and not exceeding 1524 mm (5 ft.) . . . . .
Over 1524 mm (5 ft.) and not exceeding 1829 mm (6 ft.) . . . . .
Over 1829 mm (6 ft.) and not exceeding 2286 mm (7 ft. and 6 in.) . . .
Over 2286 mm (7 ft. 8nd 6 in.) and not cxceeding 2591 mm, (8 ft. and 6 in.) .

Over 2591 mm (8 ft, and 6 In,) and not exceeding 2743 mm (5 ft.) .

0NN Ak w

(i) For the figures and words *“3} inches X 2% inches”, the following figures, words
brackets and abbreviations shall respectively be substituted, namely,

“Bo mmm X 64 mm (3% In. X 24 in.)"

(267) InRegulation 254, for the figures and words 19,16 Inch, g inches x 7 inches, 5 inches X g
Inches, 1,16 inch”, the following figures, words, abbreviations and brackets shall respectively be
substituted, nnmcly,

“I14 mm (9/16 in.)
229 mm X 178 mm (9 in. X7 in.)
127 mm X 8¢9 mun (5§ in. X 3¢ in.) ]
1+6 mm (1/16in.)

(268) In Regulation 553,

(i) for the figures and words ““125 pounds per sqb are i.nch I Inch, 3/16 inch, } inch”, the
follov‘lrmg figures, words, abbreviations and brackets s a.ll respectively be substxtuted,
namely,

88 kg/cm® (125 1bs/sq. in.)
25 mm (1 in.)

§ mm (3/16 In.)

6 mm (} in.)

(i) 1n sub-clause (d), for the figures and words “1 inch, 2 inches, 5§ inches”, the following
figures, words, abbreviations and brackets shall respectively be nubld’ ted, namely,

“28 mm (I in.)
s1mm (2 in.)
127 mm (% in.)"”



‘ re s incaes , e . owang ngures, words, abbreviations
and brackets shall be substituted, na.mcl;',— ’ ’

“127 mm (5 in.)”

(269) In Regulation 561,

(5) in clause (a), for the figure and word ““16 feet”, the following figures, words, abbreviations
and brackets shall respectively be substituted, namely,—

“4877 mm (16 ft.)”

(i) in clause (b), for the figurcs and words *1/32 inch, 1} square inch, 1} inch, z{IG inchg
1/8 inch, 20 foot pounds, # inch”, the following figures, words, abbreviations and brackets
shall respectively be substituted, namely,—

“0-8 mm, (1/32 In.)
97 cm.* (1} sq. in.)
32 mm. (1} in,)
1+6 mm, (1/16 in.)
3 mm (1/8 in.)
2+77 kg. metres (20 ft, pounds)
13 mm, (} in.)"
(i#) in clause (c) for the figures and words “If square inch, 1/16 inch, 1/8 inch”, the following
figures, words, abbreviations and bracketsjshall respectively be substituted, namely,—
“9-7 cm.* (14 8q. in.)
16 mm. (1/16 in.)
3 mm. (1/8 in.)”

w (270) In Regulation §62, in clauge (b), the first paragraph nemely, the paragraph reading
as “the shell thickness in thirty second of an inch exceeds D/3-5-+7 where D=internal diameter
of the ghell in inches* shall be substituted by the following, namely,—

D
““The shell thickness exceeds ——+ C where D =interns] dismeter of the shell and Cm$-6
112
mm (7/32 in,).”"

(271) In Regulation 563, for the table X1I/3, the following table shall be substituted, namely,—
TasLe XII/4

Clagsification of Fusion Welded Boilers

Classification Limits of application Minimum thickness

Class T . . No limit l 6 mm (} in.)

Class II . | When the following limits are not exceeded :— Boilers upto and in-
a. Working pressure—7- 4 kg/cm?® (105 Ibs/sq. in.) cluding 914 mm
b. Working pressure X internal diametcr—é, (36in.) internal dia-

Where Cemg38 when the pressure is in kg/em® and the | meter—8 mm (5/16
diameter is in centimetre, in.)
(5250 when the pressure in 1bs/sq. in, and the diameter
is in inches.)

Qlagy I . | When the following limits are not exceeded :— Boilers over 914 mm
a. Working pressurc—2- 1 kg/em® (305 lbs/a%. in.) (36 in.) internal die
b. Working pressure x internal diametet = meter—I0 mm (3/8

Where Cs=  $36 when the pressure is in kg/em?® and the| in.)
diameter is in centimetre,

(3000 when the pressure is in'1bs/sq. In. and the Ji -

meter is in inches.) |

t




“564. Shells.—The working pressute of the cylindrical . be cetermmned by
ing formula ;

(t—Cyx8C
70D

Ww.P. ceressesernssssascraesesssass BEquation XII/1.

Where—
t s minimum thickness of shell plate,
P is working pressure,
D is maximum internal diameter
S is minimum tensile strength of plate
C, I8 016 cm (- 06 In.)
C is a congtant, a8 given below.
In no case, however, shall the factor of safety of the shell be less than 4 or the plate thickness
b¢ less than specified in Table XII/3 given under Regulation $63.
Cm=32 where Class I requirements are complied with,
Cm=27 where Class II requirements are complied with,
Cwm23 for Class III boilers when atress relieved,
Ce=21 for Class ITI boilers when not stress relieved.
Where bollers have & nest or nests of horizontal tubes, so that there is a direct tension on the
tlhulw d;}lﬁtu due to the vertical load on the boiler ends or to tube plates acting es horizontal ties across
¢ shell ;
() ecach elternate tubo in the outer vertical row of tubes shall be & stay tube,

(#) the thickness of the tube pletes and the spacing of the tubes shall be such that the
scctlon of metal tukmlgnthc load is sufficient to keep the stress within that allowed on the
shell plate, a8 determined by the following formula :—

(t—C) xS xJ
WP, = sisersearaensasaensnnuyenaeess BQuation XII/a,
203D
Where——
t is thickness of the tube piate,

WP is working pressure,
% is minimum tensile strength of plate,
D is twice the radial distance of the centre of the outer row of tube holes from the axis
of the shell.
J 1a the percentage strength of the plate through the tube holes, i.¢.
100 (p—d)

seraserstacsssrsecamrarensness  Bquation XII/3.

P
P is the vertical pitch of tubes.
d 1s the diameter of the tube holes,
C, 18 0+16 cm (+06 in.),
NoOTE.~The tube plates between the stay tubes shall comply with the requirements for the
tube plates (see Reg. 577).

¢273) Regulation 564 shall be substituted by the following, excepting the figure X1I/61 [which
thould temain as it is :

*“¢65. Horlzontal shelves of tube plates forming part of the shell.—The nunber of gussets
equired to support the horizontal shelves of tube plates to withstand the vertical losd
due to the pressure on the boiler ends shall be determined in the following manner ¢

For combustion chamber tube plates the minimum number of the gussets shall be—

C exceeds 26058 when the working pressure is in kg/em® and the diameter and thickness
ate {n centimetre or 145920 when the working pressure is in pounds per square inch
and the dismeter and thickness sre in inches,

sesssvanesrierssesss 1§ WEEEY



C exceeds 35648 when the workinﬁ Ppressure is in kg/cm® and the diameter and thickness
are in centimetre or 199680 when the working pressure is in pounds per aquare inch
and the dismeter and thickness are in Inchen. 2 gussets

C exceeds 42506 when the working pressure is in kg/em?® and the diameter and thickness
are in centimetre or 238080 when the working pressure is in pounds per square
inch and the diameter and thickness are in inches.

For the smoke box tube plate the minimum number of gussets shall be—

C exceeds 26058 when the working pressure is In kg/cm® and the diameter and thickness

are In centimetre or 145920 when the working pressure is in pounds per square inch
and the diameter angd thickness are in inches. .

C exceeds 48002 when the working pressure ie in kgjem® and the dismeter and thicknes
are in centimetre or 268800 when the working pressure is in pounds per square inchy
and the diameter and thickness are in inches.

ADP
and Ce= Crreeretererraeenanay Cerranras veteareasesnsesess . Bquatdon X1Ij4
t
Where—

A is maximum horizontal dimension of the shelf from the inside of the shell plate to the
outside of the tube plate,

D Is inside diameter of the boiler.
P is working pressure,
t 1o thickness of tube plate,

| FIG. X11j61. /

The shell plates to which the sides of the tube plates are connected shull be not less han 16
mm (1/16 in.) thicker than is required by the formula applicable to shell plates with continuous
ircularity ; and where gussets or other stays are not fitted to the shelves, the strength of the parts
of the circumferentia} seams at the top and bottom of these plates from the outside of one tube
plate to the outside of the other, shall be sufficient to withstand the whole load on the boller end,
with a factor of safety of not less than 4- 5.

(274) Regulation 566 shall be substituted by the following namely,

iﬁ{ Dished end plates for Lancashire and Cornish bojlers.—For the dished ends of
caghire and Comish boilers without stays and subject to internal pressure the maximup
working pressure shall be determined by the following formula:
t—C) %308
W-P-—( %3 veriann Ceiiseieensisennnessaess.Equation XII/s,
70R

Where—
t is minimum thickness of the end plate,
WP is working pressure,
_ R is inner radius of curveture of the end plate,
S {s minimum tensile strength of the plate,
Cls 06 cm (0-25 in.),

The inner radius of curvature of the end plate shall not be less ‘than 4 tim®s the thicknes
of the plate but in no case less than 64 mm (2§ in.) exoced 1} times the externat dlameter of the
shell to which it is attached.

The Inner radius of flanging of the end plste shall not be less than 4 times the thickness of
the plate but in no case less 64 mm (24 In.),

Where the end plate has @ manhole, compensation shall be cbtained by flahging the edge of
the opening or by providing a fabricated ring (see Figure XI1/52).

In either case the depth of the flanging or ring measured at the minor axis sha inot be less
than that determined by the following formula »

D/ T W it iiieetiesnrsrenrsesvainnsnnsessnsnses s Equation XII/6,



Where—

D s depth of flange or ring measured from the outside of the plate to the joint face.
T 18 thickness of the plate.
W is width of the opening measured on the minor axis,

(275) Regulation 567 shall be substituted by the following, namely:—

“567. Dished ends subject to internel pressure.—For unstayed ends of shells and tops of
vertical boilers and the like boiler parts, when dished to partial spherical form the
maximum working pressure shall be determined by the following formula ;—

15 X8 (t—¢)
WP —o—o  ——— . . . . . . . Equation XII/7.
70 R
WP is the working pressure.

t is thickness of the end plate but in no case this shall be less then the thickness of the
shell to which it is attached.

R'is the Inner radius of cyrvature of the end which shall not exceed the external diameter
of the shell to which it is attached.

% is the minimum tensile breaking strength of plate or whatever 18 allowed for it.
C is 0-08 cm, (0-03 in.).

(b) The inside radius to which a ¢crowr plate is dished shall be not greater than the external
dlameter of the cylinder to which it ia attached.

(¢) Theinside radiug of curvature of the flanges to the shell shall be not less than 4 times th®
thickness of the crown plate and in no case less than 64 mm (2§ in.)

(d) Theinside radius of curvature of langes to uptakes shall be not less than twice the thick-
ness of the crown plate aud in no case less than 25 mm (1 in.)

(¢) When the end has a manhole init, the value of C shall be taken 0-4 cm (o- 156 in.).
(f) The total depth of Hangc of manhole from the outer surface measured on the minor axis
yhall be at least equal to—

VT W depth of fAange . . . . Equation XII/8.

Where T is the thickness of the plate and W is the minor axis of the hole.
(g) The depth of the crown plate opening from the commencement of the curvature of the
fanging radius shall benotlessthan twice the plate thickness with 2 minimum of 25 mm (7 in.)."”
(276) In Regulation tfﬁﬂ, Clause (i), the figures and words “24 inches, one inch”, shall
tespectively be substituted by the following, namely,—
“64 mm (2% in.)
25 mm (1 in,)"”

(277) Regulation 569 shall be substituted by the following, hamely,—

569. Hemlspherical crowns.—The maximum working pressure for hemispherical crown
subjected to internal pressure shall be determined by the following formula ;—

(t—C) 8xC
P . . . . Equation XII/g,
70 R

Where—
t {8 thickness of plate.
W.D. is the working pressure.
R is inner radius of curvature.
8 is minimum tensile strength of the plate.
C is a constgnt, as given below.
Cr is 016 cm {0°06 in,),

In no case, however, shall tha factor of safety of the crown plate bs less than i not the plate
thickness be less than specified in Teble given under Regulation §63.



Ce=32 where Class I requirements are complied with,
Cm=x27 where Class II requirements are complied with.
Cm23 for Clags III boilers when stress relieved.

Cunz1 for Clags III boilers when not stress relieved.
(278)" In Regulation §71,

(1) the figures and words *‘24 inches, 4 inches, § inch, 1/8 inch™ shall respectively be
substituted by the following, namely:=—

70 mm (2} in)
102 mm (4 in.)
13 mm (F in.)
amm (1/8 in. )"

o m(ili) in clause b(i), the figurcs and word *“ 2(3 inch 4 Ts)" shall be substituted by the following

amely; e

“2(C,+Ts)

Where,
C,=76 mm (3 in.)”

(ilD) in sub-clause (d), the formulae

Bw=2(3+Ts) (Ts—TI) and
Cm2(4+Ts) [Tn-—(t,-+Ts)] xS,

L |
shall be substituted by the following formulae:

“Bma2(C,+Ts) (Ts—TI)

Where
Cy=76 mm (3 in.)
Cm2(Co+Ts) [Ton—(T,—Ts)]’'x S,
Sl
‘Where
C =102 mm (4 in,)
(iv) the words ““in inches' and “in tons per square inch" wherever they occur shall be delew

)

(279) In Regulation 572, for the figures and words,

16 inches, 3/4 inch, 1 inch, 1finch, I 1/4inch, 120 pounds per square inch, 200 pounds
per square inch, 250 pounds per square inc’h, 5000 pounds per square inch, 2000 pounds per square
inch, 6500 pounds per square incli” shall respectively be substituted by the following figures
words, abbreviations and brackets, ngmely,—

“406 mm (16 in.)
19 mm (3[4 in.)
25 mm (I in.)

29 mm (I 1/8 in.)
32 mm (I.1/4 in.)

8-4 kg/cm? (120 lbs/fsq. In.)
14 ngcm' (2001bs/sq.in,)
17-5 kglem* (250 lbsqlsq. in.)
351" 5 kgfem* (5000 1bs/ 8q. in.)
422 kg/em? (6000 1bs/sq. 1n.)
457 kg/cm* (6500 1bs/sq. itL)”
(280) In Reguladon 373,

(1) for the figure and word “1/2 inch”, the following figures, words, abbreviatlong and brazket
shall be substituted, namely,—

“r3 mm (§ in.)"”

(if) in clause (b) for the figure and words *“360 pounds per aquare Inch’, the following fl 5
words, abbreviations and brackets, shall respectively be gubstituted , nam::]y,—- 8 Rgures

“25-3 kg/om® (3601bs/sq. in.)”



the ¢ ! . ' shall be LUy

o s+ st e taenr e ar s et e eeeen ' Equation XI1I/1o.
32
Where,
tis thickness of standpipe,
D is external dlameter of standpipe,
Cis $ mm(3/16in,).

Solid forged standpipes shall bave 8 minimum thickness of flange and body in accordance with
Table XI11/4.



{iv) Table XII{4 shall be substituted by the following table, namely,

TABLE XII/4

Thickness of solid forged standpipes.

Minimum thickness

Design pressure above 18 kgiem
(260 pounds per sq. in.} upto

Bore of Standpipe and including 25 kglemt
Design pressure upto and including 11 Design pressure sbove 11 kg/em® (160 (360 pounds persq.in,)
kxjcm’(x&opo‘mdspcrsquarcxmh) pounds per square inch) and upto and
mdudmg 13 kgfcm?® (260 pounds
per sq. in.)
Flange joining boiler Body W Flange joining bosler Body Flange joining boiler Bo
mm. in. mm. in. mm. in. mm. in mm. in, mm. in. oNm.
25 1 II 716 10 3/8 13 12 10 3/8 19 3/4 10
32 I-1/4 I 716 10 3/8 13 1/2 10 3/8 19 3/4 10
38 I-1{2 II 7{16 10 3/8 13 1/2 IX 7/16 19 3/4 13
51 a II 7/16 10 3/8 14°5 {16 I 7/16 19 3/4 13
64 2-1f2 iI 716 10 3/8 145 9/16 II 7116 22 718 16
76 14'5 9/16 II 7{16 16 5/8 13 If2 22 718 16
89 3-1/2 145 9/16 Ir 7/16 16 5/8 13 1f2 22 718 16
102 14-5 9/16 II 7{16 16 58 13 I/2 22 718 16
114 4-1f2 14'5 9[16 1I 716 16 58 13 12 22 7(8 16
127 5 I§ /8 145 9/16 19 3/4 16 5/8 22 7i8 16
152 6 I6 5/8 I4°5 9/16 19 4 16 s/8 22 7/8 16
173 7 16 5/8 14-5 9/16 19 4 16 5/8 22 7/8 16
203 8 16 58 14-5 9/16 19 3/4 16 58 22 7/8 16
229 9 16 5/ 16 5(8 19 34 | 16 5/8 22 7/8 16
254 10 16 518 16 5/8 19 3/4 16 5/8 22 7/8 16
Perssed place saddie 3 late saddle
16mm (5/8 in.) 19 mm (3/4 in.) \ 22 mm (7/8 in.)

I Pressed plate saddle
!




3/4 be

74. Stayed flat surfaces (other than crowns of vertical boilers).—(a) Wherc flat end plates

are flanged for connection to the shell, the inside radius of flanging shall not be less than 1- 75 times
tthe thickness of the plate with a minimum of 38 mm (1§ inches).

(b) Where combustion chamber or fire~box plates are flanged for connection to the wrapper
the inside radius of flanging shall be egual to the thickness of the plate, with a minimum
of 25 mm (1 inch).

(c) Where the flange curvature is a point of support, this shall be taken at the commencement
of curvature,orataline 34 times the thickness of the plate measured from the outside of the plate
whichever is nearer to the flange.

(d? Where a flat plate is welded directly toa shell or wrapper, the point of support shall be taken
at the ingide of the shell or wrapper.

(e) The working pressure of flat plates supported by stays, shall be determined by the follow-
dng formula :

C(t—C1y

AI+BI

. Equation XIT/11.

Where
tis thickness of plate,
WP is working pressure,
A 13 horizontal pitch of stays.
B is vertical pitch of the stays.
C1is 0-08 cm (0-03 inch).
C is conatant, as given below.

The constants given below relate to plates which are stress relieved and not exposed to flame,

When plates arc exposed to lame the constants shall be reduced by 12§ per cent,

Where various forms of support are used Constant C shall be the mean of the values for the
respective method, adopted.

Where stays are irregularly pitched, D, shall be taken instead of A%+ B2, D being the dia-
meter of thelargest circle which can be drawn with the circumference passing through three points
of support without enclosing another point of support. No more than two points of support may
belocated on one gide of any digmeter of the circle.

The value of the Constant C in Equation XII/r1 shall be as follows :

(i) Where stays ar ¢ screwed through the plates and, in addition, are fillet welded to the plates
on the outside, the size of the weld being o-25 of the diameter of the screwed portion of the gtays
(1¢e Figure XI11/39).

C== 4103 kg/cm? (58368 1bs/in.¥)

(1) Where stays are screwed through the plates and, in addition, are fillet welded to the plates
.on the outside, the size of the weld being 0-35 of the diameter of the screwed portion of the stays
{ses Fig. XII740).

C=5759 kg/cm® (81920 lbs/in,¥)
({il) Where plain stays arc strength welded into the plates (see Figure X11/41).
C=15759 kg/cm® (81920 lbs/in.®)
jxn;iv) Where plain bar stays pass through holes in the plates and are secured as shown in Figure
42.
C=6479 kg/cm? (92160 1bsfin,?)

(v) Where plain bar stays pass through holes in the plates and are fitted on the outside with

washers and are secured as shown in Figures X11/43(a), XIIf43(b).
C=7199 kglem? (102400 1bs/in.3)

(vl) Where plain bar stays pass through holes in the plates and are fitted on the outgide with

sashers ag shown in Rigures X11/44(a), X11/44(b), XT11/45(a) and XII/45(b).
C=7919 kg/cm? (112640 lbs/in.%)
(vii) Where plain bar stays pass throu%lg holes in the plates and are fitted on the outside with
-washers as shown in Figures XI1I/46(a), XII/46(b).
Cw8639 kg/cm? (122880 1bs/in.¥)
(viil) Where the flat plate is flanged for attachment to the shell, flue or wrapper (see Sub-
+ gulation (c) above).
Cm=7919 kg/cm? (112640 lbs [ind )



5 (i;:) Where the flat plate is welded directly to the shell, lue or wrapper (see Sub-regulation (d)
above),
Cm=7919 kglems (112640 1b./in,%)
(x) Where the support ia a gussct or link stay;
Cem 5759 kg/cm?(819201b,/in,?)
(xi) For thelower portion of the front end plate of a Lancashiere boiler containing the man.
hole, the values of D and C to be used in Equation XIT/11 shall be as follows :—
D=diamcterofthelargest circle which can be drawn enclosing the manhole and passing through
the points of support formed by the gusset stays and the connection to the shell and furnaccs.
Where the circle passes through only three of the possible five points of suppert menticned, the
remaining two shall be included within the circle,
C=21597 kg/cm? (307z00 b./in.%)

(xii) In Cornish boilers where it is necessary to stredgthen the portion of the end plate outside
the wing gussets, suitable section stiffencrs shall be sccured to the plates by 1ull fillet welds Within
circle D, and the appropriate constant C shall be increased by 30 per cent.  The stiffencrs shall be
placed in such a position, and the section used shall be such, that;—

(i) The unstayed area will be approximately equally divided.

(ii) The load will be transmitted at cach end as directly as possible to the gusset staye of
other supporting boundaries.

(i) The thickness of the vertical rib of any tee bar stiffencr shall be not lesa than the thickness.
of the end plate,

(f) In the case of smnaller boilers where the end plates are supported in the steam space by a
single substantial tee bar [continuously fillet welded to the plate with not les than 10 mm (3/8 Inch)
fillet welds] extending across the plate to the commencement of curvature of the flange or the toe
of the fillet weld securing the cnd plate 1o the shell, or where such plates are supported with a deep
bulb extending across the platcs as described above, the thickness of the plate shall be determined
by the Equation XII/11 the values of D and C being as follows ;—

(1) Forthe portion of the plate above the stiffeners ; -

D is diameter of the largest clrcle passing through the centre of the tec or bulb and the com.
mencement of flange curvature of the inside of the shell, whichever is applicable :

Ciu 5759 kgfem? (81920 1bs. fin.¥)
(i) For the portion of the plate below the atiffeners :

D is diameter of the circle passing through the centre of the tee or bulb and twe adjacem
screwed stays:

Ca=3960 kg/cm? (56320 1bs, [in.Y)
or

D is diameter of the circle passing through the centre of the tee or bulb and the centre Hne
of the top row of tubes :

C2520 kgfem? (35840 1bs./In.1)
(282) In Regulation 575,

(1) for the figures and words "2} inches, 1 inch," the following figures, words, abbreviatlons ang
brackets, shall respectlvely be substituted, namely,—

*64 mm (24 in.)
25 mm (1 in.)"”
(1i) the words *““In Inches’ wherever they occur shall be deleted.

(iii) the letter and figure “Cuw 55" shall be substituted by the following letter, figure, abbrevia-
tion and bracket :

“C=3960 kg/cm? (56320 lbs, /in. )"
(283) In Regulation 576, equation XIIjr2, shall be substituted by the following equation,

namely,—
t-Cp)
W. P-—EK—--—- vevirevsesss..  Bquation XITf12.
Where Avr B
t is thickness of the tube plate.
WP is working pressure,

A Is width ofthe wide water space between the tube nests (measured at the centre line of the
stay tubes).
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B I3 pitch of the stay tubes In the boundary rows of the width water space.
C,i80'08 cm (0703 In.)

Where the stay tubes are welded to the tube plates In accordance with Figure XI1/67 or X11/68
with tubes lightly expanded before welding,.

C==4031 kg/cm? (57344 1bs,/in.®) if the plates are exposed to flame.
C=4607 kg/cm? (65536 1bs,/in.1) if the plates are not exposed to flame,

Where the stay tubes are welded to the tube plates In accordance with figure XII/69 with tubes
{ightly expanded before welding:

Cm= 5039 kg/cm? (71680 1ba, 'in.8 ) If the plates are exposed to flame,
Cu5759 kg/cm® (81920 1bs,/in.¥) If the plates are riot exposed to flame,

. Where the stays are irregularly pitched D# shall be taken instead of (At+4-BY) where D is the
diameter of the largest clrcle which can be drawn through any three points of support without enclo-
slng another point of support (See Plgures X1I/74, XI1/75, X1I/76 and XI1/77). Where varlous
forms of supports arc used, the value of C shall be the mean of the values for the respective methods
edopted. At the attachment of the end plgte to shell, furnaces of flues, the point of support and
the constant C 0 be used shall be teken in accordance with Regulation 574.

For the portions of the end
‘Bquatlon XII/12 shall a
-of tubes and the centre g?
A, +A,
2
W’herc,——

lates between, the top rows of tubes and the steam spacc stays
ly, B belng taken as the distance between the centre line of the top rows
the bar stays or other point of support and A being taken as

A, Is the distance between the centres of bar stays or other method of support, and

A, is the horizonta] distance from the centre of one stay tube and the centre of the next stay
tube in the top boundary row. Where no stay tubes are fitted A, shall be taken as equal to four times
the horizontal pitch of the plain tubes. Where no atay tubes are fitted the support afforded by the
plain tubes shalY not be taken to extend beyond the line enclosing the outer sutfaces of the tubes except
that, between the outside of the wing row of tubes and the attachment of the end plate to shell
there may be an unsupported width equal to the flat plate margin as given by Equation XI1/23.
(284) In Regulation 577,
() in clause (a),
(i) for the figures and words, *“7 square feet, 21 aquare fest””, the following figures, words
abbreviations and brackets, shall respectively be substituted, namely,—
6503 8q. cm. (7 8q. ft.)
19509 8q. cm. (21 8q. ft.)
(i) Bquaton XIIfr3 shall be substiuted by the following, namely,—

_ES_—-C—:-J:- tesnanreneve-e...Bquation XTI/13.
M»
Where—
t {3 thickness of the tube plate.
WP s working pressure,

M is mean pitch of the stay tubes—being the sum of the four sides of any quadrilateral bounded
by four quadrilateral adjacent stay tubes divided by 4.
C,is0'08 cm (0'031n.)
C ia 4031 kg/cm® (59344 lbs./in.¥) for plates exposed to flame,
4607 kg/om? (65436 Ibg,find) for plates not exposed to flame.
Stay tubes secured in accordance with Figure XII/67 or XII/68,
Cwm3039 kg/cm? (71680 lbg,fin.y) for plates exposed to flame
C w5759 kg/cm? (81920 Ibs, Jin) for plates not exposed to flame.
Stay tubes secured In accordance with Figure X11/69.



In clause (b),
(i) for the figures and words 7 square feet and 21 square feet’’, the following figures,
abbreviatlons and brackers shall respectlvely be substituted, namely,—
6503 8q. cm. (7 8q. ft.)
19509 8q. cm. (21 sq. ft.)*
(ii) the words “in inches™ wherever they occur in the Regulation shell be deleted,

(11f) the letter and figure “Cam$0, C=60" shall respectively be sbustituted by the following
namely,—

“Come 3600 kgfcm? (51200 [bs, /In.B)*
C=4319 kgfcm? (61440 Iba.[in.%)
{285) InRegulation 578,

(1) for the figure and word “1/8 inch”, the following figures, word, bracket and abbreviation
ghall be substiruted,

3 mm (1/8 In.)”
(i) the words “In inches’ wherever they occur shall be deleted.
(i) the figures and words *7 feet and 6 Inches” shall be substituted by the following flgures
words, abbreviations and brackets, namely,—
2286 mm (7 ft, and 6 in.)
(286) In Regulation 579,
() in clause (b), Equation XII/14 shall be substituted by the following, namely,—

C (t-—
WP——-——E)— B, . . Equation XI1I/14.
Where D
t i8 thickness of the tubes

D is external diameter of the tube.
C1s 703 kg/cm.? (10,000 Ibs./in®)
Cils0'16 cm. (0 06 in.)
No tube shall be less than 2+64 mm (0 104 in. thick).
(i) in clause (c) equation XII/15 shall be substituted by the folloing, namely,
CaE—C)

D

............ vesseressa. . Bquaton XI1/15,

W here
t is minimum thickness of tube
WP is working pressure.
D is outside diameter of tube
C 18 984 kg/cm?* (14000 1bs./In®)
C iso 25 cm. (01 In.)
(287) Rogalation 530 shall be subatituted by the following, namely,—
“s80, Pitch of tubes,—The spacing of tube holes shall be such that the minimum width
any ligament betwlscn the tube holes shall be not less than:—
— 4+ C
8
Where
Ce= 13 mm (} in.)
alernatively,
the thickness and cross-section of the plate between the tube holes shall be not less than
0-125 D+ Cmminimum thickness.
Where
Cm smm (02 in.)
KD C,mminimum cross-section where D ir dlameter of the tube hole.
K=4-3mm (o*17In.)
C,=16'13 mm.? (0+025 in.¥)
In no casc shall be the minimum thickness of any tube plate in the tube area be less than thy



limnits:—
T 13 mm (} In.) Where the dlameter of the tube hole does not exceed $T mm (2 in.)
Tw14mm{9/16in.). Where the diameter of the tube hole is greater than 51 mm (2 in.)”
(288) Regulation 581 shall be substituted by the following, namely,~—

“g81, Stay tubes..—Stay tubes shall be of steel, scamless or electrically resistance welded,

(a) Minimum thickness of stay tubes, —Minimum thickness of stay tubes shall be such that
the stress on rhe net cross-sectional area either at the bottom of the threaded partor at the
middle of the tube whichever is the lesser shall not exceed 527 kg/cm.? (7500 lbs. per 8q. in.),
Thickness of stay tubes at any part shall not be less than § mm (3/16 in,).

(b) The maximum working pressurc for screwed in stay tubcs shall be calculated by the
following formula :

wp—y —I@—Cpr-Dgl . . . . Equaton XIIi6.

D ig diameter of the stay tube over threads.
D, is internal dlameter of the tubes under the threads.
C,=1'299 Pcm., P being the pitch of thread in cm.

1-28
c {7 (nch, N being the number of thread per inch),
Cmag13 kg/em® (5900 Ibs/in.®)

A ig the area supported by one stay tube, measured from centre to centre of stay tubes.When
thearea contains tubes or parts of tubes their aggregate area, calculated from their smallest external
diameter of body when in tension and smallest interna] diameter when in compression, shall be
deducted from the arca of the containing figure and the remainder used as A In the formula.

Where stﬂﬂtubcs have theirthicknessincreased at the screwed ends to provide for plusthreads,
the increased thickness shall be obtained by upsetting and not by welding, and the tubes shall be
subsequent]ly annealed,

Stay tubes may be attached 1o the tube plates elther by screwing or by meta] arc welding.

Where stay tubes are screwed into the tube plates they shall be screwed with a continuous
thread of pitch not legs than z-§ mm at both ends and shall be expanded into the tube plates, by
toller expander and, if desired, may be seal welded.

Welded attachment of stay tubes be as shown in Figures X11/67, XI1/68 and XII/69.”

(289) Regulation §82 shall be substituted, by the following, namely,

*“5s82, Compression of tube plates.—(a) Forfire-box or combustion chamber tube plates which
m}':: aﬂ.lbgect to compression due to the pressure on the roof plate, the maximum working pressure
|} e 1

Cx(P—D)x t
LxP
t Is thickness of the tube plate.

. . . Bquation XII/17.

P is pitch of {the tubzs mzasured horizontally where the tubes are chain pitched, or diago-
nglly where the tubes are zigzag pitched and the diagonal pitch is less than the horizontal.

D ig internal diemeter of the plain tubes.

L is internal length of the fire-box or combustion chamber measured at top between tube
plate and ﬂrcgolc plate or back plate, or between tube plates in double ended boilers
with combustion chambers common to two opposite furnaces,

C=1969 kg/cm? (28,000 lbs/in.¥)

Provided that the above formula shall not apply in the cases of fire boxcs where the glrders do
not regt on the tube plate, or where the roof plate is stayed direct to the outer shell or to girders
supported by the shell.

(b) Where girders rest on the side plates or the roof plate is s0 formed that the load is carried
both by side and end plates, the comprcanivc stress on the plates shall not in cither case exceed
9845 kg/em® (14,000 lbs./sq. in.).’



(290) Regulation $83, shall be substituted by the following, namely,—

“x83.’ Girders for firebox and combustion chamber crowns.—(a) For gixders suppor orown
plates of rectangular fircboxes, where the ends of the girders are supported by the vertical-end or
side plates, their proportions simll be calculated by the following formula :

GST 4
WP ot ——n— . . . . . . Bquation XII/18.
L2y
Where
WP is wogking pressure.
$ is Minimum tensile stress of the material.
T is total thickness of the stay.
d is depth of the girder stay.

L islength of girder stay measured between the inside of the tube plateand the firchol e
plate; or between the inside side plates, according to the method of support,
Y is pitch of girder,
C=0-314 for stecl plates or steel forgings,
w0271 for steel castings.

(b) Where girders are welded to the crown plate the dimensions of the welds shall be such that
the stress calculated on an area equal to the sum of the cffective lengths of the welds attaching each
girder multiplied by the effective throat thickness shall not exceed 5273 kg/crrﬂ {7500 1bs/sq. in.)
multiplicd by the appropriste weld factor in Table X11/7 (“‘effective len th’” and *‘effective throat
thickness’ are defined in Regulation 5§91). The load on the welds shall be taken as tharduc to the
design pressureacting on thearea LY g and Y being as defined in Regulation 583'",

(291) Regulation §84 shall be substituted by the following, namely,—
“584. Girder sling stays.—For slung girders the proportion of sling, links pins and con-
ections to the shell shall be sufficient to carry the whole load that would otherwise be carried on
toes of the girders and for any of theabove partsin tension as stress of 6327 kg/cm.* (9,000 pounds
per square inch) of net section, and for parts in shear a stress of 562+ 4 kg/ cm® (8000 pounds per
square inch) of net gection shall not be exceeded. In the case of parts in double shear, the net
arce of the section should be taken as 1-875 times the single section.”

(292) Regulation 585 shall be substituted by the following, namely,—

*'s85. Stays for firebaxes.and. circular furnaces.—(a) Solid screwed stays.—For screw stays
to combustion chambers and fireboxes and for longitudinal and cross stays, the maximum-working
preessure fox the stays is to be calculated from the appropriate one of the following two formulae*—

C (D~C1)

WPw— . . . . . Equation XIIf19.
A
CD1»*
—— . . . . . Equation XIifzo.

‘A
"W.P, is the working pressure.
D is diameter of stays over threads.
D1 is diameter of body of stay at its smallest part.
+A is aren supported by one stay for arca to be supported by stays near tubes i firebox
tube plates of locotype boilers, See Regulation 193(a).
-Cem499.kg/cm? (71001bs./in, *)
C=607 kg/cm3?(86401bs,/in.*)
Cw=330 kg/em® (4700 1bs, [in.?)
Cw=1-299 P cm, P being the pitch of threads

or (1—%8 inches, N being the number of threads per inch.)

Where stays are made with enlarged ends and the body of the stay is smaller in diameter than at
the bottom of the thread, the working pressure shall be calculated from the second formula,

(bg Circumferential stays for circular furnaces and fireboxes,—The diameter of the stay shall
be not less than 19 mm (3/4 inch) or twice the thickness of the firebox plate, whichever is the great-
er. In the cage of screwed threads the diameter shall be measured over the threads.

, T&e pitch of the stays at the fircbox shal] not cxceed 14 times the thickmess of the firebox
plates”,



(293) In Regulation 586, the words and figures 4 feet and 6 inches, shall be substituted by the
following figures, words, abf:)reviations and brackets, namely,~
““1372 mm (4 ft. and 6 in.)"”
(294) In Regulation 587 shall be substituted by the following, namely,—

“587. Longitudinal Bar Stays.—The maximum working pressure for longituding] bar stays
i to be calculated from the appropriate one of the following two formulae:~—

C
W.P.:--;(D—C;)‘ . . . . « Equation XII/21.
Cx D1
W.P.--——;—-—-—- . . . . . . Equation XII/a22

W.P, is working pressure,

D is diameter of stays over threads,

D, is dlameter of body of stays at its smallest part.
A is arca supported by one stay.

C,=1-299 P cm, P being the pitch of threads

128
inches, N being the total number of threads per inch.)

or(:

C Is values given in table below :

Tasre XII/6
Stress on Longitudinal Bar Stays
Range of tensile strength of bar Valucof C
kg/mm? ) tons/in.* kg/cm? 1bs.jin.?
41-47 I 26/30 552 gsso
44-50 28/32 607 640
47-33° 30/34 662 9420
50-46 33(36 717 10200

Where bar stays arc fitted in vertical boilers, not lessthan four bar stays shall be fitted to
boilers of 1219 mm ((4 feet) and over but under 1524 mm (5 feet) in diemeter ; five bar stays to
boilers of 1524 mm (5 feet)-and over but under 1829 mm (6 feet) in diameter; six bar stays to
boilows of 1829 (6 fect) and over in diameter.

In no case, shall the dlameter of the stay at any part be less than 2§ mm (1 inch). Where
joined stays are fitted, the strength of the knuckle joint employed shall be at least equal to the
strength of the remainder of the bar stay.”

(29%) In Regulation 588, the words “In inches” and “in square inches” wherever they occur
shall be deleted.

(296) Regulation 589 shall be subatituted by the following, namely,—

“489, Flat plate Margins.~The amount of support in relief of the stays which may be
attribtued to the shell, furnaces or flues to which flat plates are attached shall not exceed that
determined by the following formulae:

Ca—Ci)t
. . + Bquation X11/23.

| (Width of margin)heWie

t 1s plate thickness.

W.P. is working pressure.

C=867 kg/em® (12,330 Ibs.[in.%) for plates exposed to flame.
C=986 kg/cm?® (14,018]Ibs,/in.") for plates not exposed to flame,
C,=0-08 cm, (0-03 in.)



Where the plates are flanged, the margin shall be measured from the commencement of cur-
vature of flanging, or from a line 3-1/2 times the thickness of the plate measured from the outside
of the plate, whichever is nearer to the flange. Where the flat plate is not flanged for artachment
to the shell or flue tubes and is welded as shown in figures XII/12 or XII/16, the width of the
margin shall be measured from the inside of the shell or the outside of the flue tube, whichever is
applicable,

In no case, however, shall the diameter D of the circle formin%)thc boundary of the margin
supported by the uptake of a vertical boiler be greater than that found by the following formula :—

+CA
De=—ondtd* . . . . Equation XII/24.
W.P.
A Is cross sectional area of the uptake tube.
WP is working pressure,
d is external diameter of uptake,
Cr=1351 kg/cm.?* (5000 lba.;8q. in.).””
(297) In Regulatiom 590,
(#) Table XII/6 shall be substituted by the following table, namely,—

‘TasrLe XII;7
Breathing Space

Thickness of end plate Dimension ‘L’
[ E— '

mm. in, mm. in.
13 1/3 254 10
13'5 9/16 279 II
1 5/8 308 12
18 11/16 330 ¥ 13
19 3/4 330 13
206 13/16 330 13
Over Over

20-6 13/16 343 13-1/2

(i) The figures and words “8 Inches, 6 inches and 4-1/2 inches,” shall respectively be
substituted by the following figures, words, abbreviations and brackets, namely,—

Y203 mm (8 Inches)
152 mm (6 inches)
114 mm (4-1/2 Inches)”

(ag8) In Regulation 591,
() In clause (), the fligure and word “7/16 inch’ shall be substituted by the following
figures, words, ebbreviations and brackets, namely,— '

“11 mm (7/16 In.)"

(#) In clause (d) for the figures and words 8,000 pounds per square inch, 1/2 inch”, the
fol.lovqing figures, words, abbreviations and brackets shall respectively be substituted,
namely,—

“562 kg/cm? (8,000 Ibs./sq. in.)
13 mm (1/2 in.)”
(299) In Regulation 592, clauses (a), (5) & (d) shall respectively be substituted by the following,
namely,—

“(a) Plain furnaces.—The working pressure of plain furnaces shall be lesser of the two
obtained by the use of the following formulae ¢

c {(t—Cl )
WP, =—
L+CJ

. . . Bquation XIT/2s.
D



e

Gy
W».P.-B' [320 (t—@)—L] 0. e e . e .. .Bquation XIIj26:

tis mmimum thickness of plate.
D ls external diameter of furnace or flues,
W.P. is working pressure,

Disle of sectlon between centres of points of substantial support (tee Flgures® XII/a1,
X1lfz2, X11/23, X11}24 and XII/25).

C=104392 kg/cm? (1484800 Ibs./in.")
C;==0-08 cm, (0°03 In,)

C,=61 cm. (24 in.)

Gy=3-5 kg/em?* (50 Ibs./aq. In.)

The thickness of any plain furnace or flue section shall not exceed 22.mm (7/8 in.) or. be less
than 10 mm (3/8 inch.).

(b) Stiffeners.—~Where stiffeners are used as shown in figures XTI/21 and XTII)22, {r.he mo-
1t'_nent u?lta‘ inertla of the suffener shall be not less than that required by the following
ormula :—

0+14DIPL
Where
D is external diameter of flue.
P is working pressure.
L is length of section between centres of points of substantial support..
B {s modulus of.rimuciuy.nn tha design - temperatire of - the- metal- 1944546 - kgfom?
(27-8 X 10%),
I is moment of inertia of stiffening ring about its neutra] axis.

{d) Corrugated furnaces of horizontal boilers,—The maximum working pressure to be
allowed on corrugated furnaces shall be determined by the following formula :—
C

W.P. -—-D t—Cp.vnrvnnns e Equation XII/28.

Chvee e, v +++..Equation XT1If27.

WAP. is working pressure.

D {s the lepst external diameter measured at the bottom of the ¢orrugations on the water
side,

14 the thickness of the furnace plate measured at the bottom of the corrugation or cham-
ber:

Gm1080 kgfcm? (15360 1bs./ind) for the Fox, Morrlson, Deighton, and-other similar
farnaces,

and
1147 kgfom?® (16320 lbs, 3q. in,) for the Lecds Forge Bulb Sigpension Purnace,
C,=0-08 cm (0-03 in.)
No corrugated furnace shall be more than 22 mm (7/8 in.f or be less than 10 mm (3/8 in.)

thl.ck.) The depth' of corrugations plus the thickness of the plate shall be not less than .51 mm
(2 in.).”

(300) In Regulation 593,
(5) the words “in inches” wherever they occur shall be delated.

(%) the figures and ‘words 7,8 inch, 2 feet and 6 inches, 5,16 inch, 3;8 inch’ shall res-
pectively be substituted by the following figures, words, ebbreviations and bracketss
namely,—

22 mm (7/8 in.)
763 mm (2 ft. and 6 in.)
8 mm (5/16 In.)
10 mm (3/8 in.)”
(301) In Regulation 594, Equation XII/29 shall be substituted by the following, namely,—
C (t—C)

“W.P.---D——-. e ¥oiieaas Equation XII/z9.



W.P. is working pressure.

t is thickness of the firebox plate,

D is mean of the external diameters of firebox measured over the plain part at each end at
commencement of curvature of flange.

C=877 kg/cm" (12480 lba/sq. in.)

C,=0'08 cm (0-03 in.)

No corrugated furnace shall be less than 10 mm (3/8 in.) thick.”

(302) In Regulation 595, Equation XII/30 shall be substituted by the following, namely,—
C(t—C)
R
W.P. is working pressure,
t is thickness of the top plate,
R 18 outer radius of curvature of the furnage,
Cm=619 kg/cm? (8800 1bs/sq. in.)
C,==0-08 cm {0‘03 in.)
The thickness of these.furnaces shall in no case exceed 22 mm (7/8 in.).”*
47. In Regulation 596, Equation XII/31 shall be substituted by the following, namely e
C (t—Cp*
WP o
D (D—Dy)
Where
W.P. is working pressute.
t is thinckess of the joggled firebox plate or Ogec ring.
D is inside diameter of the boiler shell.

D, is outside diameter of the joggled firebox at the commrencement of 'curvamre above
joggled part or the outside.diameter of the firebox where it joins the ogee ring.

Cm=10079 kg/cm? (143360 lbs,/sq. in.) for Ogee rings (see Figures XII/26 and X11/27).
C=7199 kgfcm?® (102400 1bs./3q. in.) where ‘U’ ring section is used. (sec Figures XIIf28),
Cr=0'08 ¢m ( 0-03 in.).”
(303) In Regulation 597, Equation X1I/32 shall be substtuted by the following, namely;—
C (t—Cp* (L+W)

WP -

vsssersaasa-ve- saeaasBquaton XII/30,

viesesrrasrs e .Bquation XII/31,

“W.P, - . «+..Bquation XII/32.
LWW—Wp
ere
W_.P. is working pressure.
tis thickness of the joggled firebox side plates or fire hold plate (whichever is less), or ogee
ring,

L. is length of firebox casing measured between the water sides of front end plate and saddle
plate at the foundaron seam.

*W is width of fire~-box casing meaured between the watersides of casing side plates at the
foundation seam.

*W, is width of firebox measured between the water sides of firebox side plates at the
commencement of curvature above joggled part or where it joins the ogee ring.
Cm 5040 kg/cm?® (71680 1bs/sq. in,)
C,=0-08 cm (0:03 im)
Where only a compratively narrow strip of the firebox roof is stayed directlv to the casting crown
the area 5o stayed shall b= deducted from the arca represented b{ L xW in the bottom line of the
I

formula thus : (L X W-A) (W—W1) and s0 used in Equation XJI/32 in determing the working
pressure for the parts.  ‘°.A'""being the area of the part of roof supported, by the casting crown.”

(394) InRegulition 598,Equation XI1/33 and Equation XI1/34 shall, respectively be substituted
by the following, namely,—



(i) When an internal liner is not fitted —

C(-Cy)
Poos——— Equation XII/33.
(ij(): Vgh%'l ;\n internal liner is fitted extending below the low water levels '—
t-C2)?
R Equation X11/34.
D (L+Cg)
Where
WP {s working pressure.

t is thickness of the uptake,
D is external diameter.
L is length of the uptake measured between the circum ferential seims.
Co=225 kg/em® (3200 1bs/sq. in.)
C,=0"16 cm. (0-06 in.)
Cym=0-08 cm. (0-03in.)
C,=52196 kg/cm? (6742400 1bs.[sq. in.)
C,==61 cm. (24 in.)
In no case shall the thickness of an uptake tube be less than 10 mm (3/8 In.)".
(305) Regulation 599, shall be substituted by the following, namely,—
“$99. Cross Tubes,—Internal diameer of cross tubes shall not exceed 305 mm (12 inches,
The working pressure of the tubes shall be determined by the following formula —

C-G)
P.-—-—-I—)-—-—- ................ Equation XII/35.

t is thickness of the crogs tube.

D Is Internal diameter of the ¢ross tube,
Cmmg50 kg/cm? (6400 lba.[sq. in.)
C,=0- 56 cm, (0-218 in.)

In no case shall the thickpess of a cross tube be less than 8 mm (5/16 in.).

(306) In Regulation 600, the words “'in inches’” and ‘‘in square inches” wherever they occu
shall ge deleted.

(307) In Regulation o1, the figure and words ““50 pounds per square inch™ shall be substituted
by thc%llowmg figures, words, abbreviations and brackets:—

**3. 5 kg/cm® (50 1bs/sq. in.)"”
308. In the Addendum,

() infligures  XII/1 to XTI/92, for the figures and abbreviations, “1/16 in., 1/8 in., 3/16 In,
1/4in., 8/161n.,3/8 in., 1/2in., §/81n.,3/4 in., 1in., 1-1/4 in.,I-1/2 In., 1-3/4in., 1.7/8 in., 2 in., 2-1/4
in,, 2-3/8 in., 2.1/2 In,, 2-5/8 in., 3 in., 3-1/4in., 4 in., % in., 5-1/2in,, 7in., 7-1/2in., 9" in,, 4 ft,
4ft. and 6 in.” the following figures, abbreviations and brackets shall respectively be substituted|
namely,—

“1-6mm . . . . . . . (1/161n,)
jmm . . . . . . . (1/8in.)
Smm. ., . . . . . . (3/16 in.)
8mm . . . . . i . (8/161in.)

fomm . . . . . . . (3]8in.)
I3mm . . . . . . . (1/21n))
6mm , . . . . . . (5/8in.)
T9mm . . . . . . . (3/4in.)
25 mm . . . . . . . (rin)
32mm . . . . . . . (1-1/4in.)
38 mm . . . . . . . (1-1/21n,)

44mm . - . . . . . (1-3/41n.)
48 mm . . . . . . . (1.7/8 In.)



sImm . . . . . . . (zin.)

$7mm . . . . . . . (2-1/4in.)
6Imm , . . . . . . (2-3/8 in,)
64 mm . . . . . . . (2-1/21m)
67 mm ., . . . . . . (2-5/8in.)
76 mm . . . . . . . (3in))
83mm . . . . . . . (3-1/4in,)
102 mMm . . . . . . . (41n.)
127mm , . . . . . . (51n.)
140 mm . . . . . . . (5-1/21n.)
178 mm, . . . . . . . (7in.)
191 mm . . . . . . . (7=1/21n.)
229 mm . . . . . . . (9in.)
1219 mim . . . . . . (41t
1376 mm . . . (4ft.and 61n.)

(i) In Pigures XII/67 and XII/68, for the figures and abbreviations *“Cam 56 and Ce84",
the following figures, abbreviations jand brackets shall respectively be substituted, namely,—~

C=m 4031 kg/em? (57344 1bs/aq. in.)

and C=4607 kg/cm® (65536 1bs./sq. In.)

(ill) In Figure XII/69, for the figures and abbreviations #“Cu70 and C=+80", the following
fi zures, abbreviations and brackets shall respectively be substituted, namely,—

Co» 5039 kg/cm! (71680 1bs/sq. in.)

and Cu5759 kg./cm? (81920 1bs/aq. in.)

303. In Appandix A, for the fizures and abbreviations “‘rin., 1/2 in., 3/8 In., §/16 n,
3/16in., 1/8 in., 1/16 in,, the following figures, abbreviations and brackets shall respectively be

substituted, namely,—

25 mm . . . . . . . (xin))
13 mm . . . . . . . (1fz1n)
10mm . . . . . . . (3/8in,)
8§ mm , . e s . . . (5/161n))
smm . . . . . . . (3/161in.)
3mm . . .. . ) . (1/8in.)
I-6mm . . . . . . . (1/161in.)

S.N.SEN GUPTA
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