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GOVERNMENT OF PAKISTAN

b MINISTRY OF INDUSTRIES

Central Boilers Board
NOTIFICATION
Karachi, the 2Tth December 1931
‘No. P-11 (21)|48—In exercise of the powers conferred by section

[ 98 of the Boilers Act, 1923 (V of 1923), the Central Boilers Board is

pleased to make the followmg Regulations, the same having been pre-
vigusly published in the late Government of India, Department of Works,

Mines and Power Notification No. EL-II|304(1) dated the 27th .-

September 1946 and No. EL-II|304 (2), dated the 9th May 1947 as
required by sub-section (1) of section 31 of the said Act, namely :—

1. Short Title and Commencement :— }

- (1) Tgsese Regulations may be called the Boiler Regulation,

1951. - i

(2) ?h?é?z shall come into force on such as the Board may
by notification in the oflicial Gazette appoint.

(3) They extend to all the Provineces and the Capital o‘ the
. Federation.

2. Definitions—In these Regulations, unless there is anythmg
repugnant in the subject or context :

(a) the * Act’ means the Boilers Act, 1923,

(b) "“Inspecting Authority " means an authority recognised
. by the Central Boilers Board as- competent to grant a
certificate in Form s

(c) “ Inspecting Officer ” means—

(i} in respect of material manufactured or boilers conqtructed
in any? Province of all the Provinces and the Capital
of.-the Federation, an_officer appomted by the Inspect-
ing Authority in that Province. - o

— »

‘NOT'E.—For list of Inspecting Authorities recognized by the Ccmral Boilers Board see

(875)
Price: Rs. 2-6-04.

! Appéndix C.
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(i) in respect of smuterial man_ufact:r{\;@ "or-boilers coretructeq B2 description of the holler, its principal dimensions, particulars of the kind -

outside all- the - Provinces and he—LCapital ~of
L Federation,*an officer acting on?behalf of the Inspect:
.3 ing . Authority. R i
(d) “Inspector” means aii- officer “uppointed
with section 5 (1) of the Act. \'

a L :
in" accordance

. - CHAPTER I
GENERAL REQUIREMENTS, APPLICATION OF STANDARD CON.
o DITIONS AND EXCEPTIONS THERETO

3. (1})- A boiler shall not be registered under sub-section
S_g_:—ctlon 7T of the Act and a certificaie shall not be issued under
(5) of that section with reference to a boiler,
tions in respect of material, design and construction, which are specified

in the subsequent Chapters of these Regulations, are satisfied in respect
of such a boiler, I '

.. {2) Nntwithstanding anything contained in sub-regulation (1),'t§l2e
Cmeﬁ Inspector may, subject to the provisions of Regulation 7, register
a boiler and order the issue of a certificate authorising the use thereof,
although the_stanclard conditions are not-f ully satisfied in respect of such
- boiler : Provided that the Chief Inspector shall nat register such boiler
or order the issue of such certificate, if a structural part of such boiler
which is subject to pressure is made of Bessemer Process steel or of cast

Or malleable cast iron. e e T T

e T —— -

STANDARD REQUIZEMENTS

tio l-4.f (l?)‘lﬂate}i\i%_gmé ptlages, 'gi\;ets and bars used in the construc
on of boilers shall be tested an ound to conform wit] -
tions hereinafter contained. ! v1th the Regula

- (b) Construction—All boilers during
the supervision of an Inspecting Officer, )

fe) Inspécting Authority's Certificate—TFor boilers- import

all %he Provinces Elllnd the Capital of the iy Sente
an- nspecting-Apt ority in Form II certifying that the material was
tested and the boiler buyjlt under their supervision shall be furnished to the
C_l:’l_lef' Inspectox_* before or with the application for registration, Together
with such certxﬁca_te the Ingpecting Authority may  furnish’ a Meme-
randum of 'Inspectlc_m beok in Form I prepared in the manner prescribed
) ‘R,t_e_gulaUOn 366 in respect of the inspection of the boiler during con-
struetion and the hydraulic test applied on completion. " In the

construction shall be undér.

steel made and tested by well-kXnown makers in Pakistan or Gyu:
o R ’ . v A i ¢ t
Britain the certificate of the makers in Form IV as prescribed in _Régﬁ-

lation 26 may be acce ted in lieu of :
Authority. o “d

The Central Bpilers Board shall decide whether for the :
i 1 It 2 €. pur;
this Regulation a maker is " well-known " ‘or not. e parpose o

certificate from an ., Inspecting

(d) Certificates, etc., under section 14 (1) (c) of the Act—in .+

a_boiler, the ,
be “furnished:™

?éil;gl‘::;:egoc,égtx:ﬁalotng with an application for registration of
ng certificates and drawings nr specificatio
to the Chief Inspector, nainely :E P cation should

- (i) A certificate in Form IO of manufacture and test signed
- . b
the maker or by a responsible representative of the maker of the boile¥

sthe

(4} of :
sub-seetion -
unless the standard cond;.

R

Federation a certificate from °

5 ?"‘gf material used in its construction, the thickness of all plates, the dia-

o, particulars of any depariure from ordihary practice in making the shell ,
- ¥ such as solid rolling or welding, the hydraulic test to which the boiler was

v* subjected, the intended working pressurve, the area of heating suirface,
%" the maximum evaporatlive capacity, the year and place of make, and the

.13 works npmber of the boiler.
Y .

%

‘-}{'; found to comply with the requirements of Chapter II ; in which declara-
1~tion the kind of material used and the limits of tensile breaking strength
% with which the tests comply shall be stated with sufficient . precision to
:

_Thgre may be included in such certificate a further declaration that
. ~-samples of the angle, stay or rivet bars and rivets used in the constriction
> .of the boiler have been certified by the makers to have been tested and

.
-
Fad

e .
" '.,u."..-"c...»..v...-« R

L

i obviate the risk of confusion in making allowances. Where such further
. _declarafion is included in such certificate, the certificates referred to in

‘«clause (iii) of this sub-regulation shali nat be required.’
L d« (i) A drawing or print to a scale, in the case of large boiiers of
" .\;-',not less than 34 inch to the foot and, in the case of smali boilers, of not
Jsvi less than 1Y% inches.to the fnot, showing the principal dimensions and =
longitudinal section and end view of the boiler, and_bearing the works
i number of the boiler and the maker's ofiice stamp. . The drawing shall
5 4 show details of riveting of
} V1 pitch of rivets, cross spacing of .rivet rows and diameters of rivet. holes,
‘Fi<| the radii of curvature of dished end plates, fillets of flanges.and corners of
;| bent plates, and where gusset stays are fitted, the number and diameter of
y-1:Tivet holes in each gusset stay, " Ll

¥

fﬂ'
o

(iii) A certificate from the steel maker and a certificate from the
i maker of the plates, rivets or bars, nf the nature referred to in Regulations
++ .26 and 27 respectively. The certificate from the maker of the _plates,
“.rivets or bars, chall show the charge numbers; the plate or bar numbers
+and the number and dimensions of the \arious plates, etc., tested, their
. ultimate tensile brenking strength in tons per square inch of section,
.. .the percentage of ‘elongation and the length on which measured, the
& number, kind and result of bend or other tests made and the date -of
< tests ;o :

- 3 Provided that where an Inspecting Authority furnishes a certificate
! in Form II together with a Memorandum of Ingpection book in Form:' I
f = in accordance with sub-regulation (c), the cértificates prescribed under
© clauses (i) and (ili) need rat be furnished to the Chief Tnspoctor when
:},, 2bplication is made for registration of the biler. But should any
“ * Question arise in respect of the fitness of the boiler for the working
.1- . Pressure approved by the Inspecting Authority within a period of three
: . .Yyears from the date of their certificate, the pwner shall, if requesteq hv
= .the Chief Inspector, obtain and furnish the original documents specified
*+In the said clauses. ‘

bs
H

A (iv) Attention is drawn lto additional information cailed _for in
.+ ;; Certificate in Form IIT in respect of fusion welded boiler drums_, mclud:mg
¢ ;the submission of copies-of photographs taken during the radiographical
.3 - elimination of the welded

4,
4+ Temoval of defects (if any).
¢

. meter of and method of forming the rivet holes in the shell ' plates, -

seams and their re-examination following

i

* €

Lo

lengitudinal and circumferential searmns wilh 4('*)0
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(e) Makefs'stamp.—The Eoi]er shall have stampeci upon its front;
plate in a conspicuous position the following particulars : B

_ r

. Maker's Name

' . Yearofmake .
Work’s number . ) . ;
Tosted to Ibs. on _ . ;
W.D. Ibs.

Inspecting Officer's or Tnspecting Autherity’s |
. official stamps, ]

5. Modification of formulae—(i) Under the R
mining the working pressure to be allowe
the material to which-the formulae apply

provision to the contrary, be steel cornpl
Chapter . - -

(ii) Where no test cex;ﬁﬁcates for- shell
the material may be treated as iron

plates and rivets are pro- |-
y if the Chief Inspector s ;
suitable boiler quality.  If h such cases .
isfied that the material is of. good quility, § -

owed for iron may be permitted but the '

o

g
X
=

the Chief Inspector ig clearly sat
a higher strength than that all
steength of the shell plates shall not, save for special reasons
1o be more than 26 tons. In such cases S. and S;. in equa
4 of Chapter IV may be respectively 26 an
for iron. Fortiren across
(iit) ‘Whete end
other stays, ete.

tions 1, 3 and F
d 21 for steel and 21 and 18°
the grain S may be 18,

plates, furnaces

i

¥

e e i E—— L e .

copper, the worfcing pressure as found from -the fo
50 per cent. shall be the working pressure permitted,

6. Standard specifications for
for steel wrought iron and copper

b

7. Boiler Shells not in accordance 1with standord conditions.—When
the standard conditinns are not

complied with, additions to the appropriate,
co-efficient, as defined in Regulation 157 shall .be made. as follows :—

{a) When there are no proofs of tests of steel, 15 per cent. of the’
standard co-cfficient. . : :

(b) When a boiler has not been j

an Inspecting Officer and cert
standard co-efficient.

as the Chief Inspect
', deems :
, 8. Welding.-——The use of welding in the construction of boilers sh
be permitted only where specifically provided for in the sta
tions. ) )
(

\ :'cl:lal‘ge in the core. :
. N concentrated in the ] . ) e lor
z%g-l;%gigge'ih?;eteggtis made shall be'at the option of the Steel Maker

an inations.’

: m 5, surface flaws and lamination o e

] all'slgd g::teéhfiflog"o: rgcrelfd'iﬁa is prohibited,. but this deés not prevent the
.ing; . wel !

: "the weight tolerances shall be as sot cut in the table below.

- 79T
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- CHAPTER Il .
ML IALS OF CONSTRUCTION
\X&Zﬁf’mms, RIVETS AND BARS.

: S el i a 5
" 9. Process of manufacture.—Structural. stéel for Loilers shall b

':made by the Open Hearth or ari‘electric process; acid or hasic. -

10. Ciemical Analysis.—(a) The steel shall contain Iﬂ:ot_‘more than

.6.05 per cent. of Sulohur_or of Phosphorus.

aken from naterial of each
' i H.be faken from the material h
(b) A sulphur Prmlt:at;:?tfgxl*]athe purpose - of ensuring that squ‘hL!;‘
e ot o The stage in manufaciure

[he fini terial shall be sound
11. IFreedom from Defects, efc—The finished ma 1 shall be sound

removal of slight scale or shell by the use of Chisel, file cr buft, pre-

viding the material is not reduced to under the specified thickness.

‘ in——No plate or rolled gsection shall be under the
f fargin.~—No plate or rolled section s  H
jﬁ?edelﬁtgﬁegl gt any. part, nor more tha_n S per ce(rllt: .__gze;i'h.;g
ggﬁ;lated weight, except that in the case eof thin plates and wi at

Schedule of Percentage Rouéu;c;‘ Wéiqh-: Tolgmngé for Boiler ‘Plates

Width in inchcs_
e M HR
48 u%%cr ur_lrgcr uréicr ungds:r unl%.sr ul':z% under
in. 7% % | % % %% % %1% %
/4 to under S/I6 ... s| s s o7l e 2o
5/16 to under 3/8 ... 5 5 5 G 75 10 11 12 ;

" 3/8 to under 7/16 ... stos| 5| s| s} 8| o) u| s
7116 to under 1/2 ... 5 51 7§ 5 6| 75 -3 s; 2
if2 to under 5/8 ... 5 51 5 5 6 6| 75 s 9
5/8 to under 3f4 ... 5 5 5 5. ‘ 5 5 7 7 g
3,0‘;4 ;o under 1 5 5 5 _ 57 .5 5. 6 :

1to u-nder 2 5 5 5 5 5 -5 5 6 | _

All the above margins will be taken- over nett theoretical weight.

j ing —Ti owi " and inspections
i Inspecting.—Thne following tqst§_ '1p X .

13. Tesfétga%n%h’e plllace—. gf ‘manufacture prior to de;apa}ch, _.bli;lg
§ha€}£eb§vemn§ of any of the material proving unsatisfactory in the course
in th . -
standing ‘any previous certificite of satisfactory testing, and such

the .Inspecting Officer in attendance may cons_ide; desirable.

v

!

of being worked into boilers, such material shall be rejected, notwith- -

further tests of the material {vrgm the same charge shall be made as | i

T e A R e

STV R,

LI
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14. Selection of test Pieces.—All test pi —
: — pieces shall r
}r;}_}e Inspecting Officer _a_nd tested in his presence, and h?ae s?gﬁﬁse dtv?}
imself that the conditions herein described are fulfilled. ey

15. (a) Tensile test pieces The tensi
? o nsile stren
shill be detern;med from standard test pieces (see gtp}}) B} cut lenot
wise or crosswise from the rolled material. When matérial is anenb o

or otherwise treated before dgspatch, the test pieces shall be sinrllﬁgiéleg

”" 880

. 27, 1951

and  ductitity

:fsurfgilce ;l‘lall be retained on two o
Clisile i i
(hsile ;p' elsgsJ ‘and elongation shall’ be determined on stand
(ii) Round Bars —Round bars m
2 ay be t
they may be turned down to g conveniZnt siz?es.tEd

If tested 1 inch diameter or under, t

be used. The sectional area of
¥4 square inch, o the test

" Where the test piece is over 1 inch diameter

App. B) may be used, test piece B,, (see
Any str

aighteni i i :
done ooy gntening of the test pleces which may he required shall be

16. Tensile Tests —The ultimate tensi
. 7 t5.—T ensile stresg ati
various classes of materialg shall be between the Ellirr];qjitzlosqiifz? ninOf ;ttll'tt

table below but a ra i
shall be perrar nge of not more than 4 tons in each class of material

ard test piece A

est piece B (see Apn. B) sha;
Plece shall not bemiess? ihgf‘]

Should a tensile tegt piece bre i
1 X ak outside the middl
gauge lemstt. toooie k 1 iddle half of the tes:
Sane? eneth bar.es may be discarded and another test be made of the
——

—
Minimum Elongation per cent.
L Ultimate T -
D ;
escription Sg::s;f On Test On Test | On Test
fire ger Piece A Piece B [ Piece B
5q. in. '
-_— —_— -
——
PlaS:;s for shells, butt straps and gusset | 26
¥s. — 32 (26— 23
30 20
28—32)
—_— e
_— .

Plates for flanging or welding and for 24—30

combustion chambers and furnaces and “

drem ends,
—_— -
—_— _—
Stay, angle and the bars 26—32 23
(26130 20 %3 ' 3
{28—32 u
__———*—____*__.-____L__F_—.-.__ I
Rivet bars 2430 ‘ | 2 -
(24--28 ’ 2; 3
(26—30 %
—_——
R —
| —_— —_—_—

pposite sides of the test piece. The -

full size ag rolled, or

. shall receive no other preparaticn,
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17, Number of Tensile Tests—(a) Plates.—For shell plates, butt
straps and gusset plates one tensile test piece shall be cut from each end
of every plate as rolled. :

{b) For other plates such as end plates, furnace und flanging plates

‘ete., one tensile test piece shall be cut from one end of every plate as
~ rolled. )

(c) Angle, tee, rivet and stay bars.—One tensile test shall be made
from each 15 or part of 15 bars rolled of each section or diameter from
the same charge, but not less than two tensile tests shall be made unless
the total number of bars rolled from the same charge is 8 or less than
8 and the bars are of the same section or diameter, in which case one
tensile test shall suffice. For round bars of 134 inches diameter and
unider, the numbers 50 and 20 shall be substituted for 15 and 8 respectively
for determining the number of' tests required.

18. Duymp Tests.—Short lengths equal to twice their diameter cut
from the rivet bars shall, when cold, withstand without fraciure
being compressed to half their length. A dump test shall be made for
each Tensile Test.

19. Bend Tests.—(a) Cold Bends.—Test pieces shall be sheared
lengthwise or crosswise fromn plates or bars, and shall not be less than
134 inches wide, but for small bars the whole section may be use:l.
For rivet bars bend tests are not required. "

(b) Temper Bends-—(i) The test pieces shall be similar to those
used for cold bend fests. Fur temper bend tests the samples shall be
heated to & blood-red colour and quenched in water at a temperature
not exceeding 80 degrees Fahr. The colour shail be judged indoors i
the shade.

(if) In all cold kend tests, and in teraper Lend tests ¢n samplos
0.5 inch in thickness and above, the rough edge or arris caused by
shearing may be removed by filing or grinding, and samples 1 inch in
thickness and above may have the edges machined, but the test pieces
The test pieces shall not be annealal
unless the material from which they are cut is similarly anpealed in
which case tha test plece shall be similarly and simultaneously treated with

the material befare testing.

- {¢) For both cold and temper bends the test piece shall withstand,
without fracture, being doubled over until the internal radius is egual to
115 times the thickness of the test piece and the sides are parallel.

(d) For small sectional material these bend tests may ke made
from the flattened bar.

(e} Bend tests may be made either by pressure or by blows,

20. Number of Bend Test.—(a) Plates. A bend test shall be
taken from each plate as rolled. For plates exceeding 214 tons in
weight one bend test shall be taken from each end. The bend tesis
from shell plates, butt straps and other plates which have not to be
flanged or worked in the fire or which when in use are not to be exposed
to flame shall be cold bend tests. The bend tests from plates which
have to be flanged or worked in the fire or which when in use will be
exposed to flame shall be temper bend tests.”

(b) Angle Bars.—A cold or a temper bend test shall be made from
€ach angle bar rolled.

(c) Stay Bars—A cold and a temper bend test zhall
from every 15 stay bars as rolled fromn each charge.

be made

TR AT R
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21. Manufactured Rivets.—(a) Quality of Material.——Rivets shall
be manufactured from steel complying with the aforementioned require-
ments of this Chapter in respect of rivet bars. 7

(b) Tests.-(1) The rivet shanks shall be bent cold, and hammered
until two parts of the shank touch, without fracture on the outside of
the bend.

(ii) The rivet.heads shall be flattened while hot, without cracking
at the edges, until their diameter is 214 times the diameter of the shank.

(c) Number of Tests.—Up to half per cent. of rivets of each size shall

be selected by the Inspector or Inspecting Officer from bulk for the above

tests, - ’

22. Additional tests before réjection.—Should the test pileces first
selected by the Inspector or Inspecting Officer not fulfil the test require-
ments, two further tests of the same kind may be made, but should
either of these fail, the plates-or bars from which test pieces were cut
snall be rejected. In all such cases further -tests shall he made before
any material from the same charge can be accepted.

23. Branding.-—Every plate and bar shall be clearly and distinctly
marked by the maker in lwo places with an approved quality brand
indicating that the material has complied with the required test; and
also with the number or identificaticn marks by which they can be
traced to the charge from which the material was made.

24. Defacing of rejected material.—In the event of the material
failing in any case to withstand the prescribed tests, the Inspector or
Inspecting Officer shall. see that the quality brand stamped on the
material has been defaced by punch marks extending heyond the brand
in the form of a cross, denoting that the material has been rejected.

25. Facilities for inspection.—The maker shall acopt a system of
marking the ingots, billets, slabs, plates, bars, efe., which will enakle
all finished material to be iraced to the criginal charge, and the Ins-
pecter or Inspecting Officer shall be given every facilities for tracing
all plates and bars to their respective charges, and for witnessing the
required tests. When he is satisfied with the materinl and with the
results of the tests, he shall be furnished with two copies of the advice
notes of the material for his signature.

26. Steel no¥ produced where rolled—Where *steel is not produced
in the works at which it is rolled, a certificate i1 Form IV shall be
supplied to the Inspecling Officer deputed to witness the testing of the
muterial, stating the Open Hearth or Electric Process by which it
was made, the name of the Steel Maker who supplied it, also the num-
bers of the cherges for reference to the books of the Steel Maker. The
nuinkber of the charge shall be mariked cn éach plate or bar for the
purpose of identification. i .

27. Maker’'s certificate.~—Before the mill sheets are signed, the maker
shail furnish the Inspecting Officer with a certificate in Form IV
guaranteeing that the material has keen made by the Open Hearth or an
Llectric Process acid or basic and that it has been subjected to and has

withstood satisfactorily the test above described in the presence of the
Inspecting Officer. ’ :

WrouGHT IRON STAY AND RIVET BARS.

28. Rivet Bars—The tensile breaking strength shall be between
21 and 25 tons with an elongation of not less than 25 per cent. measured

i i
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on the standard Test Piece B (as rolled) or 30 per cent. measured on
the Standard Test Piece B,, {as rolled).
29. Manufactured Rivets Tests.—To comply with Regulation 21.

30. Stay Bars.—The tensile breaking strength shall be between 21
and 25 tons with an elongation of not less than 22 per cent. measured

~ on the Standard Test Piece B or 27 per cent. measured on the Standard

Test Piece B,.
31. Stay Bars.-Bend Tests.—To comply with Regulation 19.

32. Special Iron for Screw Stays for Fire-boxes and Combustion
Chambers—In order that iron screw stays may be approved of the
same size as would be required for mild steel, the iron must withstand
the following tests :— :

(a) Tensile Tests.—The tensile breaking strength shall not be
less than 21%% tons per square inch, with an elongation of
-not less than 25 per cent. measured on the Standard Test
Piece B or 30 per cent. measured on the Standard Test
Piece B,.

(b) Bend Tests.—Test pieces either of the bar as rolled, or
turned down to 1 inch diameter, shall stand bending cold
until the sides are parallel and the space belween the two
sides iIs not greater than the diameter of the test piece.

(¢} Number of Tensile Tests.—The bars as rolled shall be placed
in batches of twenty, and one tensile test shall be taken from
each batch. If this is unsatisfactory two other bars shall be
selected for tests, and should either of these fail the batch
shall be rejected.

(d) Number of Bend Tests.—One ordinary bend test shall he

. taken from .each batch, and a similar test piece from each

* batch shall be lightly and evenly nicked on one side with a
sharp cutting tool and bent back at this point through an
angle of 180 degrees by pressure or by a succession of light

» blows. The fracture must be clean, fibrous, free from slag
or dirt or any coarse crystalline structure. If either of
these is unsatisfactory, two other bars shall be selected for
test, and should either of these fail the batch shall be
rejected.

(e} In all cases the selection of the test pieces shall be made .
by the Inspector or the Inspecting Officer.

COPPER PLATES, STAY AND RiVET BAR AND TUBES.

33. Plates--(a) Process—The copper shall be fire-refined or
electirolytic, and hot-rolled from suitdble cakes.
) (b) Chemical Composition.—The plates shall contain not less than
99 per cent. of copper, and between .3 % and .5 % of arsenic.
~ (¢) Freedom from defects—The piates shall be clean, smooth and

free from defects and shall have a workmanlike finish. They shall be
thorou.ghly annealed.

(d) Rolling Margin—No plate shall be under the specified thick-
ness at any part, nor more than 5% over the calculated weight. The

. Scrap margin, partly sheared and left attached, shall be not less than

Inches at the ends and 1% inches at each side. .
(@) Tensile Tests.—One tensile test shall be taken from each plate

i; 85 rolled. The tensile breaking strength, from Standard Test piece A,
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fﬁ:}: ;?ft Le less than 14 tors per sq. in. with an elongatlon of not less of - the. flange snﬂll exceed the original exi rc‘nel dwn*.eter of the Luba by
7. ) not-less than 4095

and %1)0 Dj“ifzt and Cold Belzd tesiz—One lint (tel.lplature between 1200 F.) l 7 (i) Flattem?zg and Doubling Test.—A piece of tube shall, 'when
rolled. .) and cne cold Liend test shall Le taken Irom each piate as cold, withstand, without showing either crack or flaw, being flattened
4. down uritil the interior surfaces of the tuie meet and then being doubled

bei For mthe‘ ].]OL or- co:d bend tests, the test p‘ece shall w1thstand ? over on itself, that is, bent through an ang'c of 180°.
palr;%g’—"m led over witiicut fracture uittil the sides - are touching and For tubes over 4 in. if strips are used as test pieces they shall
) ) . withstand, when cold, without showing either crack or flaw, being

latior‘;‘ SStay and Rivet Bars.-—(a) P;'c-:;-ess.—'To co'r'hpiy with Regu- doubled over untii the surfaces meet,

25 la). (i) Number of Tests.—From each batch of 100 tubes or part there-

(b)Y Chemical Cos aposition.—To Complv with Regulatlon 33 (b). of, of each diameter, one tubkc¢ sizll be zalected at random from which

(¢} Freedom from Deferts—T. Iy % the required test specimens shall e tckon, | For each tube one tensile

(A} It fr / “! o comply with Regulation 33 {c). one- bulging, one flanging, and one Battening and doubling test shall
1% volling Margin —-llw bars in any part shall not be more than be taken.

@ OVel or move than 1}2¢6 under the specified Qlt.n‘letei. N

(e) Tensile Tests.—The tensile bresk L th sh (k) Hydraulic Test.—All copper hJ.bC‘H shall be’ tested by an inter-
than 14 to 1 ile brésking-strength shall not be less nal hydraulic pressure of 750 1bs, per sq. in. :
Standard - 1S per sq. in. with an elongation of not less than 4055 on the )

¢ Test Flece B. DRAWN SEAMLESS STEEL TUBES—(FOR DESTGNED STEAM TEMPERATURE

(f) Eond Tests—To comnply with Regulaticn 33 (), - MOT EXCELDING 830> F.). -
and }(]é,) Dumnp Tests A pzt—fe of rod 1 in. lonz shall he placed on end 2t 36: (a) Matena? —The tubes shall be solid drawn ™ and made of steel
qilowuaml ered or crushed down cold to a thickness of 3|8 in. without produced by an Open Hearth or Electric Process, acid or basic, and shall
dise. g <‘uthEL o acl\ or ilaw aon the n-:umfcro.;ce of tpe “eSulUnc -he certified as such by the mai&ers of the stes! and tubes. The material

. b of.the tubes shall show on. iz 1ot mere than 0.04 per cent. of sulphur

() Zumber ‘of Tests. ---01‘\@ bar, from which th._ 1e<1L11e:I test Fo.ooor phosrhoms and the m JaeiL er shall supply a certificate of the
zljiflecnnen\ shall e taken, shall be selecterd! at random from cach batch analysis when required to do so.
bau selfe(? bart tacreol) bais of each size from each melt. - From each Note.—Where the material is used for aemgned steam temperatules
one har d cne tenstie test, one cold l2nd test, one hot ben d test, and . about T50°F (399°C) and not exceeding 850°F (454°C) the steel shall

! Sa'n- writig down test Sh"]' e made. be of non-segregated, or fully killed type.
and Sﬁ!‘f ubes.—(i) P# Fhe cepoor shall fire-refined or lectlolyuc (b) Annealing—The tubes shall be carefully annealed throughout
'710126&3‘ ,,ble e ‘?Sﬂmm tubes enhcr ]33« the hot relling or cold drawing §.- their length afier the oporation of drawing and the end shzll be carefully
" & e wubes shall e finished Dy coid diawing, : ¥ annealed afier the process of swelllig o ud-.;ﬁg the dinmeter.

E L hemical Con wpasition.— Do comply with Regulanon 33 (b}. ; (c) Freedom from Defeccf; ——']‘he tube-, both mtemally and exteunlly'
int ( )l “Treedom from Defects—The finished tubes, both externally and - . shall be soungd, clean, smocth, well fir -—1*rd and free from surface defecis,
dl fei Talty shall be sourd, clean, smoth, well finished and free from surface © . rust, lon gn“dlrnl seaming and AN O The ends shall be clecn and

efects ard longitudinal grooving, and the ends must be clsan and square. square
than{d) - olle7 wnce—The actual weight of each tube shall riot be more ~_%"(d) Tolerance—(i) Thickness-~The toletance in thickria ags shall he
Shdh Ep’* cove the ceiculated vwe U*]Ie&:, otherwise speeified; they .5 DErcent Lelow and 10 per cent. above the specified thickness. :
:-:.,( or. . - o K . .
throughor 1t iigat cylindrical, of usnilor m thickness and ekternal diameter (ii). Bwelled or Reduced Ends—Where the ends of tubes are swelled

o (e) : :eatment of Test Specimens.— All test material, if not already
an amiealed condition, shall he annealed hefore teqlmp and shall

’ﬁoen;gi}; [u ‘ith the mecaamcal tests without lurther heat - or mechanical
NenT,

. () Tensile Tests—The test pieces from tubes as
Sl oW & 'h*mshed strength «f not less than 14.5 tons per sq, i, with an
elongatice: of not less tha: 06 on a gauge length of 2 inches,

(8} Rulging Test—_A plece of tube, when cold;

_ ¢ shall mthstand
gulgmﬂ A |‘tl1 & paralisl drift without show Ang 01tne1 crack or flaw until
e danidter “Af Lthe balged end encosds tha il dias “etEl +of th“

ﬁmsbed shall

(h) . Flaring and Flanging Test—A piece of tube when cold shall

flaring. with a suitable drift and flanging at right angles to the

body of ihe tube without showing either crack or fiaw., The diameter XK

3 Or;:reduced, the thickness at the ends may be reduced; or increased under

nr pver, the actual thickness of the tubgs by an amount strictly in proporticn
to:the. percentage of such swelling or reducing and- in addition to this.
allowance the tolorances .N"nc'ﬁ d para. () af- fhis vub-re,c_rulatiozz
shall also apply. :

© (ii) -Diaineter.—-The external dtameter of ‘the tubes measured at

- @ny point shall be nci greater than that cpecan hut TTldy be le:.s by not
» More than 1 per cent.

(w) Length—l‘he length of the tubes : shall be not less than that
Spemﬁed and not more than 1% incn greater. . :
37. Belection of Tubes for Test—Two per cent. of the tubes of each
thlckness and diameter and cnly one for every. 100 or part.thereof abpve
409 tubea of such similar size shill Be nnde avail: lIe to the! Inspectmg
cer for testing to th e ‘extent of such rnimbers.. . : .
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- 38. Tensile Test.—Lengths or strips,

cut from the selected tubes,

shall, without further annealing, comply with. the following require-

ments —
. MINIMUM ELONGATION
Ultimato Tensile PER CENT. .
strength in Tons | — on on
persq, i 8 in. 2 in.
_ . Leas . Less
Notmorei Notlesa | £ | than | 110 |han} in
than than and over 3}“‘2& and over| ¢
Strips eut from tube & tested in the
eurved condition .. o 20 20 20 13 40
Test lengths taken from finished tuhe
{endds of tubes to ba plugged for
grips) .. .. . 20 28 35 ©.35
9. Flattening Test.—A Ting, not less than 2° in length shall, when

cold, withstand
either crack or
to _three times the wall thickness

40. Expanding
expanded by a roller
ter without showing

Test—The tubes sha!

crack or flaw :—-

flattening between parallel surfaces
flaw until the parallel surfaces are a distance apart equal
of the tube.

expander to the following increase

without showing

}, when cold, withstand being
in external diame-

Thickness of tube 8, W, .

Crease in Diameter per cent.

Upto 10
Above 10 to 6
Above §

12-5
94
a5

tube holes.

The expansion may be done in an equally graduated series of three

manufacturer, the tubes represented shall h

the tubes shall

quirements, the tubes
42. Hydraulic Test.—FEach tube shall

. Maker’s works by hydraulic pressure to 1,0
than twice the working pressure to which they will be subjected, whichever

ceeds 1,000 Ibs,
hydraulic pressure to 1,000 Ibs, above the working

is the greater,

Where 'the working pressure to which
per sq. in. the tubes shali

be accented provided that, in other respects, they
conditions of this specification, but if the tube

, 39 and 40, if so desired by the

e re-annealed and then retested .
_In accordance with these Regulations and if the

repeat fests are satisfactory
fulfil the
again fails to satisfy the re-

which test pieces represent shall be rejected,

withstand being tested at-the
00 1bs. per sq. in. or t6 not lesy

the tubes will be subjected ex-
withstand being tested by
Dressure. -

. fhey have been sub
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g7EEL TUBES (FOR DESIGNED TEMPERATURE

EXCEEDING 850°F). ' @
43 (-a) Material—To comply with Regulation 36 (a).

ly annealed if
i 1 tubes shall be carefully
e Anﬂeahﬂg';il;:}geede?g saof)r%lcess of swelling or reducing the end

Hor FINISHED SEAMLESS

il i ion 36 (c).
. d]me?z) Freedom from defects.—To comply with Rs_gui;tsmns : eltied,
d) Tolerances.—The tubes shall be of thiernalln:i O ot
3 straiéh?c cylindrical, of uniform thickness lgr;clll :)tcable N amet
' i ing margins given
out, subject to the working g [ e
On Extserna
On thickness Diameter ‘ h
. ~—---—j | On Lengt
Qutsida diamaetor of tube Pl i i . *
o | o PER CENT. \ INCH. \ INCH. | INCH. INCH.
%45 T L B
From 1} in. upto & including 2} in. .. 17} (T 6 r:lz;.nb L " .
. t.ipe .
Over 2} in. upte & includicg 4} in. .. 1 5 |per cent.ip 1
17 7 1
Over 4} in. H 1

i ion 37.
(e) Selection of tubes for test.—T(z Forz;:zf?;i:: tl;:g;llg; o eted.
Tensile T'est.—Lengths or strips m |
tubeiéi‘néﬁ)comply with the following requirements :

Ultimate tonsile Elongatioﬂhal‘fr;;z“
strength in tons on 81 inc e
per gq. in. ‘ 8
; ; han
Mot more | Not lees |} in. thick 1-_5"5:1]].2‘(
than than and over |} -
) —
Strips cut from tubes and tested in their curved 2 " o0 8
condition .- .. .-
Test lengths taken from finished - tubes (ends of ‘o g o5
tubes te be plugged for grips) .. .

() Flattening test—To comply with Regulation 39.

] i ding
i 5 11 wherni cold withstand expandi
el te;t'm—Thl'?a;u?e?nSh; or:v the diameter to the following

. ¢ i e I
?gz:l?ea?:sftirtag;i:;ln:{)%ilaﬁfeter without showing c?ack c;z“fiz:::’ m ——
Thickness of tube' 3. W.G. - ' per ct:'._
3 From 10 to 6. " I:
Above 8403 . .. 95
Above 3 v .- PR o

———————
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"46." Hydraulic test.—To comply with Regulation 42.-

*{ LAPWELDED STELL Boier TUBES. (FOR EXTERNAL Pm-.ssuac)

e e ey Yo~ B e R S el

47. (a) Material.—The tubes shall be made from steel Whlch shall
show on analysis not more than 0.05 per cent. of sulphur or phosphorus
The manuractmer sha]l supply a certificate of the analysis when 1equ1red

to do so.-
(b} Annefﬂmg —Thc e,nds cf all tubos shall be’ calefully annea]ed
{(¢) Freedomn:from aefects —To LC‘!Tlp]y w1th Regulatxm 36 (c).
(d) Telerances.—The' tubes shall be of the - dimensions

straight, cylindrica!, of uniform thickness and external diameter thr ough-
out, subject to L"lc_ working margins given in table below (—

On Diamcter On Thickness dn Longth
Quisido diameter of tube
T - ’ . Tlus Minus Plus Minus Plus Afinua
Inch. Inch. "Per cent. Toch. | Inch.
1 1 '
Under 2§ inch. _— op. 10 10 1/8. 0
Gt 32 ’
o Lo - Perceat. - :
2} inch und aver . ) | | .

{e) Zzlection of tubes for tesis.—To comply with Regulaticn 37,
() Teﬂszle tost—To comply with Regulation 44 (a}.

(g) F‘latt@nmg test—To comply with Regulation 44 (b), the weld
being placed 45° from the horizontal.

A3. Ezpanding test.—The selected tubes shall, when cold, withstand

being expanded by a drift or a roller expander to the following increases in
dlameter without” bhowmg cracic or flaw :—

. ' ’ Increase in dinrnetcr
Thicknoss of tube 8. W. G.

per centd.
Up to 10 N w5
Above 10ta § ... . © e

- 49, Hydraulw test. —-Every tube shall be tested at the Makers works
by hydraulic pressiure to not less than: 1,000 lbs. per .sq. m Any tubes
fa111ng to withstand this test shali be rejected.

Al

WROUGHT IrOoN LAP\VELDF‘D BoILER TUBES (FOR EXTERNAL PREQSURE‘.)

o —— e T e

50, (" Y Matenal -—-The tubes shall be lapwelded and shall be made
from genuine charcoal iron of the best quality.

(b) Anneal’mg —The ends cf all tubes shall be carefully annealed

spemﬁed .
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“(e) Fy eedcm jrom defects. -—To comply \ﬂth Regulation 36 fey,

(d) Tolerances.-—The tubes shall be of the. dimensions’ specxﬁed .suh-
ject to the workmcr margins given below.  They shall ‘he straight and
cylindrical, of uniform thickness, concentric and . unless - ptherwise
specified, of uniform external diameter throughout. - .

The working marzing shall be as follows :— ~ 0 7o - &
On thickness—plus or minus one Standald Wire . Gauge (S W G)

On external diameter—minus one per cent. - on ends of . tube
plug or minus 1 per cent. on body of tube,’

{e) Selectw;t of tubes for test.—To comply with. Regulauon 37
51. (a) Tensile. test.—The tubes or sfrins cui from .the tubes <;ha11

show a tensile strength of 19 10 -24 tons per sq. mch 1nc1us1ve with ‘a
reduction of cross \ecuonal area of ihe metal of nat less than 45
per cent.

(h) Flottening test.—T_o comply with Regulaticn 39.

52, Erpanding test.—The tubes shall stand’hulging beth hot and
cold with a parallel drift without showing either crack or flaw until the
diameter of the bulged end exceeds -the original diameter of the tube
by not less than 15 per cent. when tested hot and by not less than 10
per cent. when tested cold.

53. Crushing test—A piece of tube 2" long placed on end shall,
when cold, withstand hammering or crushing down without shomnff
either ecrack or flaw until the length is reduced to 1, 1i8".

54, Hydraulic test.—Each tube shall be tested by an internal
hydrauiic pressure of at least 750 Ibs. per 5q. mch ard aauy tubes foiling
to stand this test shall be rejected.

STEEL CASTINGS.

55. Scope—-Steei castings shall ke of the following gvades, accerd-
ing to the purpose for which they are to be used and as may he speci-
fied : — .

Gradc-I 35 to 40 tons per sq. in.
Grade IT 281035 ,, ” ,,"‘:,,

56. Process of manufacture.—Steel for castings shall be made by
the Open Hearth or an Electric Process, acid or basic.

57. Chemical Analysis.—Steel used for grades I and II castings
shall not show on analysis more than 0.06 per 'cent. of sulphur or
phosphorus as determined from the test samples;, and the manufacturer
shall supply an snalysis of each cast when requested.

®8. Heat {reaiment.—All castings shall be heat treated to refine
.the crystalline structure throughout the casting by heating to a uniform
temperature not less than the n.mm;;-nng temperature'anri allawing
1o cool slewly from the maximuin temperature in a practically uniform
‘_mannel or altrmatnely normaliced by heatmg ;.1 a snmlal ma'nrier
and a]lowmcr to ceol in still air.

59. Freedom from defccts—Al castmvs sha]l be flee from tw1sts
;cracl{s flaws and similar defects, -

60, chaz.r., to defeclive castings.—Castings s‘nail not be repaire-;i
or welded without the specific saunction of.-the Inspecting - Officer. -If

. e e —
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required the castin
stresses. Should a defect im
welding or otherwise shall n

-BL. Number of
made from the casting from each charge,
i¥ made from one charge,
made from the castings
tests shall be made fro
separate pouring head.

Test pieces shall not be cut off until the
the Inspecting Officer after the annealing has been completed.

62. Tensile tests—The ultimate tensile -

elongation for grades I and II castings shall be
table below :-—

ot be permitted.

at least one tensile and one bend test shall

stress yield point and
not less than shown in

Tensile Tests on Stesl Custings

" Minimum "Minimum yield L
Grado ultimate Tensile | point in terms of Minimum
. strongth Tensile strength Elongation

Tons per sq. in. per cent.

per cent,
‘ 1 33 50 15
I 28 50 20

63. Bend tests—Cold bend tests shall be made u
having a rectangular section of on

test pieces shall
1|16 inch.

] pon test pieces
C e inch wide by 8|4 inch thick, The
be machined and the edges rounded to a radius of
The test pieces shall be bent over the thinner section.
. Bend tests may be made b
pieces shall without fracture
having a radius of 1 inch
following table ;-—

Y pressure or by blows, and the test
withstand being bent round a corner

Grade of Casting Angle of Boad

1

90°
I1..

1200
64. Additional tests before rejection. .
selected by the Ins fore rejection.—Should a test piece first

pector not fulfil the test requirements, two additional
tests of the same kind from the same casting or group of castings shall

be made. Should one of the additional test pi i
1 . pieces fail to fulfil the
specified test requirements, the castings shall be rejected. :

65. Waiving of test.—No tests shall be made from unimp ' i
. ~D portant steci
c?stmgsg or from steel castings which are used for articles usually made
of cast iron, if the scantlings are not materially reduced below what would

be required if cast iron were used,

gs shall be suitably re-heat treated to remove internal
pair the strength of the casting, repair by

tests.—Alt least one tensile and one bend test shall be
and when more than one casting

be
un from one common pouring head : but separate

m each castinig or set of castings run from each

y have been stamped by

through angle not less than that given in the -

e T

‘0.05 per cent. of sulphur or of phosphorus.

"each forging for test pieces.

229, respectively determined on British Standard Test Piece C,
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CARBON STEEL FORGINGS
(Other than seamless drums)
- 66. Process of manufacture.—Carbon steel for forgings shall be

made Open Hearth or an Electric Process, acid or ba}sic.
67. Chemical analysis—The steel shall contain not more than _

ings si (1" defeuts
GR. Freedom from defects—The forgings sla:sall be free from f
of anjy kind and s{uall be finished to the prescribed ghmensmns'. Defe,c}gs)
in forgings shall not be repaired without the previous sanction of the
Inspecting Officer.

: { rEing iently heat-treated
69. Heat treatment—Each forging shall be efficiently
anless during the last stage of manufacture it has Leen ﬁmshed at Sl:lch
a temperature as to ensure that the material t_Jf the forging will hava
satisfactory mechanical properties. .

ction of test pieces—Suilicient material shall be left on
T e ? In the case of a number of small forgings,

rot less than two per cent. of the. total or not lese than 2 forgings from

" reach cast.

il ! [i Lensi 058 tion shali
71. Tensile tests—The ultimate tensile stress an_d elonga .
be between the limits of 26 and 32 tons per sq. inch and 28% ar(1)(11‘
subsidiary Standard Round Test Piece (See Appendix B}.

In no casé shall the sum of the ultimate tensile stress and corres.

- ponding elongation be less than Bd,

72 Should a tensile test piece break cuiside the middle half of the

" test gauge length the test may, at the manufacturer's option, be dis-

carded and another test be made of the same forging.

73. Bend tests——(a) Bend test pleces shall b of rectangular sec-
tion ldinch wide by 3}4 inch thick. The edges sholl be rounded to =
radius of 116 inch. The test pieces shall be bent over' the thinner
section.

The test pieces shall, when cold, be capalble of being 1_3ent,
withém: frg?:ture thfi'ough an angle of 180¢, the internal radius of the
hend not greater than 1}4 inch.

p—— s hyar Iylase
Bend tests may be made by pressure or by blows.

74. Additional tests before vejection.—Should either a tensile ov &
bendfttlest fail, two further tests of the type wh'lcn faulg:‘l may. bc1 I?ade
on test pieces cut from the same forging. If the resvlls obtl—.mec‘ }ém:i.
these re-tests are satisfactory, the forgings .ghall 13g1a§c‘cptecl, provi fe _.
thal in other regpects they fulfil the conditions laid e _:wn‘ 1ab(')‘ve t;)t.
steel forgings. Ii these re-tests do not give satlsfacao'l y_l1e::':ut.:,. d:‘(,
forgings represented may bhe re-heat-treated together vith the remainder
of the test blocks and presented for further t(—:stmg::-..‘f . u

s where final re-tests do not give satisfactory resuits the
forgig:gs 111'e{[:)":‘seesented by the test pieces which fail shall he rejected.

CoVERED ELECTRODES FOR METAL ARC WELDING
(For Hand Operation}
75. Construction.—The metal electrodes shall be provided with a

" flux covering applied externally by painting, spraying, dipping, wrapping
" or other method. '
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76. Application—The covered electrodes “shall 'be suitable for metal
are welding of mild steel having a tensile strength not exceeding 33 tons
per sq. ineh. -

. T1. Quality.—The electrodes shall be uniform in qualilty and when
“wed in accordance with the appropriate instructions of the manufacturar
shall be capable of flowing freely and smoothly without producing an
undue amount of “under cutting ” in the parent metal adjacent to the

weld,

8. Covering.—(a) Strength.—The covering shall be sufficiently
robust to withstand without damage the normal conditions of transport,
storage, handling and use to which th

¢ electrodes are to be subjected.
(b) Uniformity.-—The coveri

ing shall be substantially uniform in
outside diameter throughout its length and shall fuse evenly.

{c) Stability—The stability of the covering shall be such that if the
electrodes are stored they shall, after a pericd of three months, be cap-
able of giving results similar to those at the date of despatch from the
supplier.

(d) Storuge.—The requirements of par
only if the electrodes have been ke
encicsed dry storeroom.

9. Mechanical properties of All-weld Metal test pieces.—The mecha-
nical properties shall be determined gn all-weld-metal test specimens
as follows (— '

(n) Tensile Test—The tensile test shall be made on a specimen
having a gauge length of 3.45 times the diameter of the test piece. The
ultimate tensile stress, elongaticn and redu

ction of area of the deposited
metal shall be not less than the figures given in the tabla.
(b) DIapact Test—-Impact tests shall be made on @ three
specimen. At least two of the three values obtained
that given in the table.

agraph (e) above shall appiy
t in their original packages in an
E

notch
shall ba not less than

|
Ultimate Tensile stress

LElongation on 354 D Reduction of .
(tons per sq.in.) c(per cent.) lAres (per cent.) Impact valuo
1]
3
min, mim. r min. i
_ [
- 28 20 33 30 fb. lb.

CHAPTEL 11
CONSTRUCTION AND WORKMANSHIP

(GENERAL
- BO. Preparation of Plates—With the exception of guest plates, the
edges of all plates and butt straps shall be planned or machined, and the
<aulking edges shall be machined to an angle of approximately 80 degrecs
vith the surface of the plate. .
81. Annealing
velded, dished, fl
annealed,

after working in fire—Al steel

plates which are
anged or locally heated shall be aft

erwards efficiently
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: i than
89, Minimum thickness of Plates.—No boiler plate shall be less
1|4 inch in thickness.

SHELLS, ANGLE RINGS, BUTT STRAPS, ETC.

i bent while cold to cylind-
indrical Shells.——Each ring shall be } Hnd
ric 18?6rgly§£1 iggaéx?cﬁeeme ends of the plate:_ The br%rﬁ;)riltg e(;;hall be
gx:t:ilrely by machine and heating or hammering is p .

i ing the
- 84. Position of Longitudinal Seams.—Each ring of plate forming

S 2 W i i v ;_t‘:
| hell barfel or dl‘um .,hel! ’here pI‘aCtiC:—lble, be n one plece and ha e
' 1 )

i ioining rings. In
itudinal seam well cut of line with those of the adjo?;;mtlggo . th%} <hen
Pae: uhl'n Corn'sh, and other types of boilers, wherg p racticable, be
P ‘lrgld to flame, the longitudinal seams shall, vg .erg 1?110 et e, e
'arf etk?: psiséam spac‘e ~érranged alternately on each side o
i jace, all
clear of the brick worx.

. i Cornish

85. Circumferential and End Seams.—(a) In Lap??l?rl:g%h?angnd o

i with flat end plates the strength of the seams Jo ntb e e ihe
bo_l_lier 5}1 evlindrical shells be not less than 38 perfcgat. o e an

:s‘;llttg pla?e 3',I‘he strength of thsl intgréngalc;;itz }?:lzltrgz <5)0 e ot of that i

irc for dished-end boi 5 : hat of
?;letlrzglgﬁgcllliglsgga?;gsfoéut in no case less than 42 p§1 cent. of the streng

of the solid plate.

i i ANS-
(b} In hoilers of other type the stre_ngttl; fo;f]gi%;rg:r:&%a;ﬁ}g (g]?nct
ess than 38 per cent. of © 4 plate o
x}rers ii?lrr?sf)%hggrngéﬁt ]o(?tgatlof the longitudinal seams, whichover is the
ess .
greater.

i inter-
{(¢) When the shell plate tickness exceeds 11)6 inch the 1

mediate circumferential. seams shall be double riveted.

lates to
i gle ri for the attachment of end p S
86, Angle Rings e e 1led or machined so that they
ections shall be ra s
?ihtel'lloﬂlg‘;ioaa?eoéagtﬁsCccylindrical surfaces to be connected, and sha
achi i dges.
machined on the caulking edg .
87. Thickness of Shell Angle Rings—Where shell plates and end pla

ing, | 1e ring shall not
are connected by means of an external angle ring, the angie ring ' _

be less in thickness than as fellows :—

10 per cent. in-excess of the thick-
ness of shell plate.

(i) }Et;or shell plates un to and including
5/8 inch in thickness.

(n [Of 5]18“ P]dth e cee(llng 2 S 111(:11 a0 [_JGI cent. Of hhc t-lncklless of SEIC“
m thl( k!ll'is, ) ! )[Llu\: but .'I.()t lﬁ“ﬂ than ]{56 ]nC]l.

: . ided for in Chapter V
11 Plates.—(a) Except as provi ! D oy
1 'Ssio‘:ﬁr?iﬁ%?nizgegms are welded, the wetlld srllli}lll be er_ltn-ely cov
‘:%)eljé ster or straps securely riveted to the sheil.

ing i done by hammer
’ es where the welding is er
d t(ltl)) {ﬁggeglgglggtegﬂeggq,ﬁ inch in thickness the straps may
an e C 3
omitted.

0 per cent. of that
rengt .e weld shall be assumed to be 50 pe of that
t th(cl.gilglepsltafé] gt%!?g tt:t;l?c\;ness.of a singk?1 _st;*aé)s;xé fcg)c;nebls:gﬁlt&:t%
of the . Th 2
of double straps shall not be less than the thue x

+



ey be done in one operation, but where this is impracticable sectionat of
_creep machine flanging may be permitted, provided that the plate is worked g
-at a suitable temperature, and the plate is heated to an adequate distancC¥z3e
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89. Longitudinal Seams.—The longitudinal seams shall be butt-jointed (m C . i ircy
. I L : are must also be taken to see that the flanges are circular and
f;!r::il%sdiu?(leg itflaps -when the diameter or Working Pressure exceeds the of good surface, free from local irregularities, and thgat they are parallel
_— _S _a elow :— . ‘ and square with the flat part of the plate. For the purpose of relieving

o

B i — . internal stresses, all plates which have been flanged or locally heated shall
‘Tyype of Boiler When diameter When Working Pres- : afterwards be efficiently annealed unless during the last stage of manufac-
exceeds sure exceeds ‘ ture they have been uniformly heated throughout. .

, Feot Lb . : (¢) Flat portions of end plates, on completion of ail flanging ~and

Loco Types .. L ci' 1255 ' : machining operations, shall be flat and free from set or distortion.

Vertical Types » . 6 125 95. Strengthening of Flat End Plate at Manhole—(a) In the End

Other Type .. o 6 80 ~ Plales of Lancashire Boiler type the mudhole in the lower part of the

- . L front end plate shall be fitted with'a flanged riveted strengthening iing,

90. Butt Straps.—Butt straps shall be cut from th_é shell lat " ' the thickness of the flat portion of which shall be not less than ( 15T+1|8
alternafively, all the butt strapspof each required thickness she?liabe; (?l:{: : in.! where T equals the thiCkn?SS of the plate in inches.

from one plate, The lengths of the straps shall be transverse to the

direction of rolling of the plate. Straps shall be pressed or bent in rolis
to the shell curvature. : )

whicgl"[' T{(Liﬂﬂglg o}f] ﬁ’utt Straps—Tinning of the ends of hutt straps,
I tuck under shell rings, shall be done cold by machine and not by . o y
heating or hammering.” The shell plate shall be notched out to receive the sha]l(!gg égcig ggsgl%stgi E}lsog'gqi?rgep%gt?bzurisn?(%lgl??rabrg?w the fur nace
;t}}:éngi?tentd of the hutt strap so, that there shall be no undue thinning of DO o N

strap. ) -

(b} In hoilers 7 ft. 6 in. diameter and ahove, the mudhole frame shall
be fitted with a peak to reinforce the portion of the end plate between and
below the furnaces, and this peak shall be securely riveted thereto with
rivets of similar pitch to the remainder ¢f the frame.

. (d} Where Hat end plates are flanged for conuection to the shell, the
) ) TRt A ; A iy g ate thickness
92. Local Welding of Butt Seams.—(a) As an alternative to the § m{sflge radius of ﬁangfmlgl/she‘ill be not less than 1.75 times the plate thickness
tucking of butt ends under the shell rings, the ends may be terminated f o0 & TLMUmL of L2 Ao o _
at the edge of the shell rings or ends and electrically welded thereto. "} © 96, Emd Plates in steam space.—When the end plates of boilers situ-
{b) When the ends of the butt seams of shell rings are electrically . ated in the steam space are liable to contact with hot gases the end
welded for a distance of not less than twice the overlap at the circumferen- - . plates shall be efficiently shielded from such contact.
tial seams, either or both internal and external butt straps may be terminat- 97. Hemispherical Crowns.—(a) All segments shall be pressed in one
gﬁe‘-‘éﬁﬁr 1(1) at the edge of the adjacent shell ring or end (in which case .f~ heat to correct curvature. The adjacent plates shall bed clzsely at the
} stra N '

p and terminating at the edge of the shell ring or end shall be
w:elded thereto in the manner described above), or (2) at the minimum -
distance from the edge of the adjacent shell ring or end necessary for both -
c1rrumferent1_al ring or end seam and end of butt strap to be adequately .
caulked. This distance shall in no case exceed twice the thickness of the
shell plate and when this form of construction is employed the strength of
the short welds in the butt seamns of the shell rings uncovered by a butt
strap or straps may be assumed to he 100 per cent.

(c) Only metal cre welding of the butt seams of shell rings shall be .
permitted,.

. 93. Thickness of Butt Straps—(a) Where the thickness of the shell
plates dnes not exceed 3 in, the thickness of both the inner and the quter %
hutt straps shall be equal to the thickness of the sheli plate.

(b) Where the thickness of the shell plate exceeds 34 in. the outer butt -
strap may be made 0.875 of the thickness of the shell hut not less than 34 in.
The inner butt strap in such cases may be made 1|8 in. thicker than the
outer butt strap or the same thickness as the shell plate, which ever is less.

¢ -Enp PLATES ‘ - 5

. 94. Flat End Plates—(a) The end Dlates of boilers up to 10 feet in AE:
dlamfeter shall be in ona piece made from one rolled plate. The peripheral 23
flanging of end plates shall be done by machine. Such flanging shall prefer-

seams and wherever possible at the junction of two seurns the plates shall
be machined down to provide a fair suirface 1o the joint, If the thinning
is done by heating and hamimering the plate shall be subsequerntly anneal

(b) The cylindrical portion of the crown shall be tangential to tha
hemispherical portion and fit truly to the shell

.. {¢) Where hemispherical shell crowns are pressed from one plate they
shall be pressed to form by machine in progressive stages witheui, thinning
. and on completion shall be annealed.

98. Dished End and Crown Plates.—{a) The inside radius to which
a plate is dished shall not be greater than the external diameter of the
shell to which it is attached, except in the case nf Lancashire and Cornish
boilers when the radius shall not exceed 14 times the dismeter ol the
shell, :

. box shall not be less than four times the thickness of the crown or end
- plate and in no case less than 214 inches. .

{¢) The inside radius of curvature tc uptakes shall not be less than
twice_the thickness of the crown plate in no case less than 1 inch.
N tEp) Tube Plates.—Smokebox tube plates shall be flanged for attach-
¢ ment"to the barrel nr shail be flat and 2onnected thereto by an external
Tiveted angle ring. ’
: 100. Parts to be stayed.—(a) All flat tube plates, except those of
ocotype boiler and of other hoilers in which the total gross area of surface

beyond the porticn under immediate treatment. -

g A e SR T s et e——————— e

{(b) The inside lradius of curvature of the fianges 1o the shell or fire-




LR S, e —a e
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occupied by' tubes; in any one plate being the sum of One Or more areas
enclosed within lines touching the outsides of the outer rows of tubes,
does not exceed 7 square feet, shall be stayed within the nests of tubes,

" (b} The parts of tube plates which lie outside the nests of tubes shall ',
be stayed or supported wherever the size of the area of plate subject to

steam pressure necessitates staying or support, either by marginal stay
tubes or other means. :

101, Flanging of End Plates.—All flanges shall be a good fit to the
shell_a.pd flues. Ilogging and|or hammering in the fitting of these parts ig
prohibited, The caulking edges of all flanged plates shall be machined.

FPURNACES.

. 102, Furnaces in general.—(a) No furnsee or firebox top, whether
plair) or corrugated, shall exceed 7|8 inch thickness, and all cireular sectioned
furnaces when new shall be as near the truly circular form as the type of
joint will permit. : :

(b) The use of Z angle rings for furnace foundation seams shall he
prohibited.

. 103. Furnaces of Longitudinal Boilers.—(a) The sections of the
internal flues shall each be in one plate and shall be bent while cold to cir-
cular form and shall be welded longitudinally.

(b} The maximum permissible variation in diameter at any cross
section shall not exceed one half of the thickness of the plate. :

{c) The welds shall be placed at the lower part of the flues, and shalt
break joint in successive sections by at Ileast 12 inches.

., {d) Each flange for the circular seams shall be formed at one heat by
suitable machinery,

{e)} The sections shall be allowed to cool gradually to avoid interna!
stresses, T

(f) The caulking edges of sll flue Ranges shall be machined.

i (g‘) The cireular seams shall be arranged so that they do not fall in
lne with those of the adjacent flue or with the circumferential seams of
the shell and are at least § inches apart. :

(h) When flues are flanged for attachment to both end plates the
total length of each completed flue shall not exceed the length of the shell
measured from the inner surface of the back end plate to the inner surface
of the front end plate, both adjacent to the shell. :

(i) Where the flues are flanged for attachment to the end plates, the
end sections shall be 1|16 inch thicker than the remaining sections, except
in cases where the calenlated thickness is over 13/16 inch, when the end
sections shall'be 7 inch in thickness, .

. (1) The flanged portion of furnace rings shall have a radius of curva-
tive of not less than 114 inches on water side, ‘

104. Furwaces of Vertical Boilers—{a) The vertical portion shall be
in one plate shall be bent to circular form in a similar manner to ithe
sheil plates, .

(b) Circular furnaces shall preferably be tapered, a taper of Y1 in,
in diameter per 1 foot of height being recommended. The minimum water
space at the bottom between the furnaces and the shell shall not be less
than 3 in. for boilers up to 2 ft. 6 in. in diameter and shall be not less
than 3% in. for boilers 2 ft. 6 in. in diameter and over,

‘ hall be pressed to
.'gllgniig and 01;1 completion shall be annealed.

.ring shall preferably be formed at
""ghall be allowed to coo

" " oporiings. :

. [ ..h—wm-ﬁf,uihs_'\,w

: 7
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== " - from one plate
. . jcal furnzce crowns are pressed :
(c) Where hemlspherflg?:nf by machine in progressive stages without

v i | rate
; i ral with the fire-box or in a separa
(d) Ogee flanging where Antegl{a]tlgvlh cat by Suitable machinery and

id internal stresses.
1 gradually to avoid in r ,
{e) In no case shall the seam of a firebox be pierced for any

105. Longitudinal Seam.—(a) The longitudinal seams of furn?ces

ay be either :
it {1) Forge Lap Welded.
(2) Fusion (?utt Welded.
((:i)) 1;_{,l(;rr;eéitteudinai ?eagilds furnace 5i8 |
11 not be riveteq. o
106 Fusijzaa Welded Longitudinal Seaa_ns.——Wherbe tlg;:erl‘?éldgtm_dmal
i fusion welded the following preacautions shall be o e
o ver 5|8 in. in thickness may be bevelled fromhbo | sides
e ouea e but the bevel need not- necessarily beh; ke 2?5 e o
of each abuttmlgrissgl’ and 2). Plates less than 5{8 in. in Ft ic g i 4
pach Sm}? c{ Sﬁ%m one side only of each abutting edge (see Figs. and -
> beve{e‘ luded angle of the bevel shall be.not‘less t_hj;n 50, an ]
ve]lirrgfn?; be any one of the forms shown in Figs. 1—4.

in. thickness and over

. &0°
6‘1‘\, min.
\ ri
—h e
AN i
AN

N

Frgiecting nak more fon
Bin b vy part of
Lircuinsferance of tube

Debail of Welding
Fla. §,
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Bo-ilef-‘;(-]'_ 5.—Fusion Welding of Cross Tubes of Vertical Cross Pube

(b) In_‘i order to obtain full penetr
bﬁaﬁlz;}mtamle!d between the plates w
shall be welded from both sides, and the slag shall be removed
making each run. Before second side of the joint is welded 'any slafgt'gi
defect at the bottom of the first run shall be removed by grinding, chipping
or machining. There shail be no appreciable undercutting of the plate

(c) For the purpese af relieving internal stresses the plates adjacent'
to a fusion weld shall be effciently annealed after welding, and when the
firebox is forgewelded it should be allowed 1o cool graduallﬁ.

107. Furnace Crown.—(a) The furnace crown
o ) ) . 1 seam shail
i line with any circunferential seam of the beiler shell. not fal

hen they are being welded. Joints

)] Th_g furance crown shall be r
tions fo the vertical pavt of the fir
which conforins to Regulation 106.

iveted to the uptake but the connec
ebox may bLe of welded construction

108. Cross Tubss.—-(a) Cross tubes ghall be made fr :
). Lro: ubes b om weldless or
forge lap welded steel tubes. Where welded tubes are used the Jongitudinc:]

rae;df?aﬁlg.ll be so situated that they are not exposed to the direct impact af

() The minimum thickness shall be 3,8 in.

{¢) Where cross tubes are flanged and riveted to the furnace. the

{langes shall be set to the curvature and taner of the fu
be a good fit before riveting. P trnace, and shall

(d} Where welded construction is emploved the tube s
sufficient length to enter the furnace plate and he flush \sitiligeb\{fatgf'
side all round, or project not more than 3|8 in. into the water space at
any part of the circumference. Where the tubes are fusion welded in
position, the firebox plates shall be suitably chamfered and the joints
shall be welded externally and internally (see Fig. 5).

109. Uptake.—(a) The uptake shall be formed from weldl
1 - b ‘eldless, forge
lap welded or fusion butt welded steel tube and shall be securelysriv?l;cg’d
to the furnace crown plate and shell erown piate. )

(b} Weldeq upiakes shall be zo arranged that the
facing the longitudinal centre line of the manhgole,

{c) Where the iongitudinal
comply with Regulation 106,
.

{3) Tn the cano of bollors nver 4 B dinmetar with fin
}eHers pver 4 clameter with fint Crown and
engl plates and where ihe outside diameter of the uptake is less than one:
third of the internal diameter of the shell, bar stays shall be fitted,

s.—(a) The foundation seams shall be of
nther seams may be welded subject to the

weld is directly

110. Loco Type Fireboze
riveted construction buf all
depth of the flanges being
Ist and 2nd rows of screwed stays

(b) The firehole mouthpiece may be similar] ]
fire®ox and shell are flanged for the ﬁurpose. v welded when the

(¢} The welding shall comply with Regulation 106,

ation of the weld metal & gap shali

seam is fusion welded the welding shall

such that the welded seams fall between the

" least 214 times the diameter of the
- less than 1]4 in. in thickness.

_ shall be fitted.

5 shall be screwed with a continuous thread,

THE GAZETTE OF PAKISTAN, EXTRA. DEC. 27, 1951 899

) STAYS,
111, Bar Stays.—Bar stays shall not be welded at any part. They

~ shal] preferably have plus threads, the ends of the stays being upset or
‘E the middle portion being reduced for this purpcse.
- have been worked in the fire shall be subsequently annealed.

Stays bars which

112. Longitudingl Stays—(a) Longitudinal and similar solid

© screwed stays shall be efficiently secured with nuts at each end and

not merely riveted over. Where they are over 12 feet in length, they
shall be supported at or near the middle of their length.

{b) Where the stay is screwed through both plates, the stay and

_holes shall have a continuous thread and be fitted with nuts and washers

on the outside, Where the stay passes through clearing holes an internal

- hut and washer shall alse be fitted. Where the stay is not normal to the
. surface of the plate the washers shall be shaped so as to form a true
- - surface for the nuts or a knuckle joint may be fitted. ’

-'(¢) In vertical boilers the stays shall either be screwed into both
crown plates or screwed into the furnace crown plate and passed through

_ clearing holes in the shell crownplate. :

113. Nuts and Washers for Stays—(a) The washers shall be at
threaded portion of the stay and not

(b) The thickness of the external nuts shall be at least equal to
the diameter of the threaded portion of the stay. Where bar stays pass
through clearing holes in end plates, internal nuis of a thickness not
less than two-thirds of the diameter of the threaded portion of the stay

114. Joimnted Stays.—Where jointed longitudinal stays are fitled,
they shall where practicable, be fitted with pins having an effective
sectional area 25 per cent. in excess of that of the stay.  If the pins are

) slack in the holes, the total slackness shall not be more than 1|16 inch.

The pins shall be as close as possible to the shoulder of the eye forging.

. The shoulder of the forging shall be at least 1|2 inch wide all round, i.e,

the diameter at the shoulder shall be not less than the diameter of the

. hole plus 1 inch.

. 115. Diagonal bar or rod stays.—The sectional area of diagonal rod

" .or bar stay shall bear the same proportion to that of a direct stay as

the length of the diagonal stay bears 'to the length of the perpendicular
line from the end of the diagonal stay to the surface supported, The
ends of diagonal stays, shall not be bent, but shall be attached to the
Plate with bevelled washers and nuts or with riveted tee, blocks or

_angles and shackle pins (goe Regulation 114 for eyes and pins).

Screwed Stays.

116. Screwed Stays.—(a) Screwed stays and the holes for these

(b} The screwed threads of the stay shall be clean, free from checks

¢ or imperfections, pf full depth, correct Whitworth form and a good fit

in the holes. The middle portion shall preferably be turned down to
the bottom of the thread.. .

{¢) The stays shall be screwed with fine threads of not less than

. 11 threads per inch.
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(d) The diameter of the stay over the threads shall not be less'r
. than 7|8 in. or twice the thickness of the ﬁrebox plate, whlchever is the i}
: '} signed in accordance, with the following condltlons —

greater. _ ;

(e) The pitch of the stays at the furnace ,of vertlcal ‘boilérs shal] sl
. hot exceed 14 tunes the thickness of the furnace plate

(£) Where the stays are not fitted with nuts the ends sna]l ba
mveted over to form substantial heads.

{g) Crown stays of Loco Type boilers shall be screwed th1 ough botir’ J

plates and shall be fitted with nuts on the fire snde
117, A:czal drilling.—All screwed stavs less ‘than 14 in. lona should

preferabiy be drilled with a tell-tale hole 3|16 in. diameter o a depth.f

of 1|2 in. beyond the inner face of the plate. Stays which are obscure on.
one side should preferably be made from staybar..

118, Stay nuts.—{(a) Nuts to screw stays in combustmn chambers
and fireboxes shall not be less than 3|4 in ch thick for stays up to 114

inches diameter over threads, 7|8 inch thick for 154 inches and 134 inches [

stays, 1 inch thick for 1% and 2 inches stays, 1% mches thick for stays
over 2 inches in diameter,

(b) The nuts shall be made of solid mild s*eel or of iron whlch shall
be without weld if exposed to flame.

119. Spacing of end stays—Allowance for curves, etc—For the
tops of fireboxes and combustion chambers, the d1stance
rows of stays nearest to ‘the tube plate or firehole plate ov back plate as
the case may be, and the commencement of curvature of these plates
at their flanges shall not be greater than the horizontal pitch of the stays

Girder Stays.
120. Gzrd@r Stays for Firebox and Combustion Chambe? Crowns.—
" (a) Each girder shall be of the double plate interconnected type of
sufficient strength to support its proportich of the load on the crown
plate mdependently of the crown plate.
(b) The clear waterway between the crown plate and the underside

of the girder bars shall be as large as practicable but not léss than 114
inches deep.

() The ends of the girdars shall not rest on the landmg of the flat.
crown plate, but shall be carefully fitted to bed directly on 'the bends
of the corners of the vertical end or side plates. .

{(d) The toes of the girders shall be solid with the girder plates and
not separate pleces attached thercto,

(e} Girders shali be properly attached to the roof plate by holts or
SCrews. :

Note.-—Alternative methods of staylrfg may be used, or unstayed
fivebox crowns of special or patented design of equwalent strenﬂth may
be ﬁtted (See Regulatlons 211, 212 and 213)) .

Gusset Stays.

121> Gusset Stays—(a) Gusset plates shall be flat and perpendicular

to the end plate. The gusset angles shall be fitted to bed closely to the
shell end and gusset plates. Cranking or setting of the plates is
prohibited.

. between the |
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: a: - (b) Gusset stays, where fitted, shall comprise flat plates secured by

,double angles to the shell and end plates respectively, and shall be de-

122. (a) -Breathing Space.—Gusset stays shall be so arranged as to

. -allow sufficient breathing space around furnace connection and tube

" nests.
. (b) For Lancashlre boilers the proportions shown in the table
: below are - récommended for the portion of the end plates above the
furnaces and flues :— . :
- . Thickness of end plates, L = (Fig. §). L =(Fig. 7)
in. ) in, . ‘ in.
172 o g . a0
9116 10 11
518 : ot - 12
1116
314 S 12 . 13
13116 < T
Above 13{15 : - ' 123 ] 133
ﬁpj .
L ' L.
| %l
. L K Fi_&. 7..
. - Fig. 6,

(c) Fig. 6 shows the breathing space recommended for the follow‘
ing conditions : Flat end, furnace or flues flanged for attachment to end
Plate, furnaces and ﬂues formed with Adamson ﬂanoed Seams.

"(d) Fig. 7 shows simjlar conditions to Fig. 6 except that the end
plate is flanged outwards for the furnace or flue ring connection, the
bredthing spaces allowed being 1 in. more than those for the same
thickness of plate in Fig, 6.

;. (e).Where a corrugated section no less than 6 feet long is mcluded
i each-internal flue of a Lancashire boiler, the dimensions given in {he
table above may be.reduced by approximately 1% in. throughout.

{f) It is recommended that the breathing space below the fur-
naces and flues shall be approximately one half the dimensions given
in the table above. Where it is desired to use ahy other arrangement
which gives a greater or less degree of flexibility, the amount. of breath-
ing space shall be specially conmdered and modified as the necessaty of
the case requires.

(g) For gusset.stays above tube nests, as ﬁtted in -waste heat
boilers without internal furnaces, a breathmg space of 8 inches from
the centre line of the top tubes to the centre of the toe rivets of the
gusset angles is recommended (see Fig. 7).
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-123. Gusset Angl A - 7
’ sh gles—The gusset angles connecti 3
- o zfgn]e ail;udt erlild plates shall be at least 7|Sths of thect;ggkrtlggssé?ytsﬁ o I—Ehﬁ
‘, » but shall be not less than 1|2 in. in thickness. @ she

T Y ey

#

I ity

[P

- have, their thickness

' 124. Load on Gusset Stay.—
. Plate of a boiler shall be designed oo
L M the areg supported by it.

- 125. Qusset Rivetin i

‘ Gus eling.—(a) Rivets s
{lh')g lrei‘slg in diameter than the thickness ch cth
) ‘ eting shall be arranged so that the

e longitudinal seams.

(b) Not less than three rivets shall he

\/ . T@ei subject to External

126. 3 “Iron Tubes =
fubes s }?ﬁflmcgtd Wrought Iron Tubes B
lapwelded or weldless.

127, Pitti
tnds of ol

the tubes shall be beaded over at

piate to any angle ar any angle to the end plate or

—_—

gusset stay supportin the' end
o carry the whole load due t% pressurs

uring~* gusset stays shall be

¢ cylindrical shell plate and
strengthi of ‘the shell plate

whe . . h
bk re drilled for the gusset rivets shall not be less than the strength of

conhnect any gussct
to the shell plate.

Pressure

used to

oth plain and stay smoke

de either of wrought iron or steel and may be either

of Plain Tubes—Whera stay tubes are not fitted, the

the firebox and beaded or

hell-
mouthed at the other end. If bell-mouthed the tubes shall protrud:

not less than 14 inch beyond the tube plate.
128, >

hoth ezd éScrew Threads of stay

shall be t

"ot be fin

by rolep

129,

nf stay, tubes in th
) ) e body o
than 5|32nds of an inchb.l ¢ at the ends

130. Thickened ends of stay tubes. —If
o 1ncreased at the screw
f'} 1;29 bottom of the threads is approxim‘z;g_}l
o] e tuke the thickening shall be
¢lding process, and the tubes sh

with continuous threads,
apped with continuous threads.

131. Load v Tra :
the whole loadogugtay Tubes—(a) Stay tube

ca :
15¢ the areas to be calculated as follows

tubes.—Stay tubes shall bé screwed af
and Ell:lhe holes in' the tubes plates
er than 11 threads e s o e pitch of the threads shall

; . e stay tubes etf
€xpanders and not made tight by caulsl((ing ohlsj,}r].an be expaned

Minimum thickness of stay tubes.—The

minimum thickness

under threads-shall not be Jes:

stay tubes are required to
ends- 50 that the thicknesx
y .the samie as in the body

aftained by upsetting and  not any
all be annealed after the upsetting.

s shall be designed to carry

to’ pressure on the area to be supported. In each

b . . N
(b) For a stay tube within the tube nes{, the net area to be supporter

shall be the py

lose 1 1@ product of the horizontal and ver

t?:;e ti};e' area of the tube holes embrassled?’at

of the 1ii‘egular the area shall be taken as
Stay tubes (ie., one-quarter the sam

rilatera] p :
holes emb:?:;léle?fd by fous adjacent stay tubes

Jacen ) tu
t points of support may be other stay tubes, or the commencement ¢f
lmg of the c_lrcle of rivets securing the en

“Urvature of flanging o
Dlate to the shell fnglre.c entrg

ical pitches of the stay tulbs:

Where the pitch of the stay
the square of thé mean pitch

of four sides of any quad-

} less the area of the tut# -

—ofr

THE
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. Tubes subject to Internal Pressure
132. Steel Tubes.—(a) All tubes which are subject to internal pres-

_sure of water or steam shall be either cold drawn or hot finished seamless

in accordance with Regulations 36 to 42 or 43 to 46 respectively. Except
as provided for in sub-section (b) below they shall be without joint.

(b) Tubes, having an external diameter not exceeding two inches and
a eontinuous length in excess of the nermal manufacturing lengths for seam-

less tubing, may be jointed.

Such joints may be flash, arc or gas welded.
" (¢) Flash welding shall be undertaken on a welding machine of a
tvpe approved by an Inspecting Officer and the external and internal fins
caused by welding removed.

- (d) Arc welded butt joints shall be made by the metallic shielded arc
process.

{e) When gas welding is employed the technique followed shall be
approved by an Inspecting Officer and all welds suitably heat treated.

.133. Attachment of tubes of water tube boilers.——(a) All tubes shall
be carefully drifted or roller expanded in the holes in the tube plates. They
shall project through the neck or bearing part in the holes by at least a
quarter of an inch and be secured from drawing out by being bell-mouthed
at each end to the extent of 1}32nd inch for each inch in diameter plus 2j
32nds inch. ‘

{b) The tube holes in the tube plates of drums, pockets or headers
shall be formed in such a way that the tubes can be effectively tightened
in them. Where the tube ends are not normal, to the tube plates, there
shall be a neck or belt of parallel seating of at least 112 inch in depth
measured in a plane through the exit of the tube at the holes. —

(¢} The tubes shall be arranged so that there is suflicient accessibiiity
for cleaning them both internally and externally. i

- 134. Copper Tubes—Copper tubes up to 1 inch in external diameter
ni_llay be used for small boilers, such tubes shall not be less than 12 8. W. G
thick.

Headers, Mud bomés, etc,, of Water Tubes Boilers

‘ - 135.- (a) Heade:s, mud boxes etc., of water tube boilers may he of
solid drawn or welded steel, or of cast steel complying with the require-
ments of Regulations 55 to 65,

(b) Each piece prioi to being fitted in place shall be subjected to
hydraulic test to double the working pressure of the boiler into which it
18 to be fitted.

. () (i} The sighting hole doors shall be substantial and capable of
being removed and replaced from time to time without loss of efficiency
- or safety. '
(ii) The bolts by which they are held in place shall be fitted to them
in such a way as to satisfy the above conditions,
(iii) The doors shall be so dcsigned that they will not blow out in
the event of breakage of the bolt.
... (d) All flanges shall have a fillet with a radius of curvature at least
equal to the thickness of the necks to which they ave attached.
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Stand Pipes, Pads, etc.

136. Stand Pi :

-13 pes and Pads, i

ér:‘o:i’gén%s shall be of cast steel,TvxS'ézrglgtplpes and

or el eh, and of substantial proportions

on th shell and the riveting shall be pitch

; oir l;rl;%lnfalges to which the mounting Dar

e level when the Loiler is in its workine positio

z n,

Pads Sha]l }1'\.:“8 Suiilclent t NIckness to aHOW the dllull!g Of Stud hOIES
f(l[ mouy g . r
!ktll! 18 Wltllout tlle inner Slllface belng plel Ced a“d the IEIlgtll Of

the screwed portion i
dl&nmtm‘ ed po stud.Of the stud in the pad shall be not less than the

137, Désig'r of St . : ‘
bolting fAanecs ciat] 1o und Pipes.—Where "sho : '
screw%ngaz%gs v%é?éﬁfﬁ f(?rr gbed Solilccll with the boagestgxr'l gt&gfzdage usedt,) the

ines. o =4 A i 4 11 combi
pipes shall cemply with tab}J’e ‘l;eelol‘;g alone. The thickness ofythe S,};’ﬁg

] pad pieces for carryi ,
lrgrn or mild steel, either pr?sggg
éd hey shall be carefully bedded

to ensure a tight joint.

N:IAxmuM PERM]SS:BL; WorxiNG Pressures Lps. Per Sq. In
o Upto 150 Above I35 T '
et Fz]md upto 2%0 ar‘?‘f 3\;;20253(;0 : a::‘]bg;:ﬁégo '
ﬂd]]:;)g]ﬂ ness adja&ie- T[?:g;c ’ i[:éz?gi_ge_ | Thick- Fiange EI—CT(:
o bgay ‘;:15 o5 ijngn nce)%s adjoin- | ness
T a— m Body ) drum Body dl?l;gm B(c))f&‘iy
hore, ) -
» In, In [n . In. | Tn.-[ 1o In, In. In,
e - o | B
1 ‘”“4 | T;I: ;’: | yz - 38 : 3/4 : /8 /4 3;8
i e ;,3 12 | oy 3 38
X - .7”6 " , 1/2 6 3/4 12 34 1/2
i . e " 9]16. 7416 EJE I I 1) 78 1/2
: Co e ‘ " 916 7i16 7/8 5/8' 7. 548
i ‘ -9/16 Iy 5/8 1/2 7/8 ) 518 7/8 518
R I 7/16 S8t | s sy | s | s
. . " f i 5/8 112 -8 5/8 - /8 58
5 ) 5/ His 5/8 . 1/2 78 58 718 58
o | 5::: ;’:: ?l,/‘! 5/8 8 5/8 81 58
7 s " 3/4 5/8 . 748 5/8 718 5/8
8 o 9}[6 IR IR N /I - B NS P
; . o 3/4 5/8 8 5/8 78 518
A wa o sm Lo | s '
" Prefsed saddles - ‘ ‘SIS o S ”
ddles ... 5;3_ _ 34 /8
_

gs are to be nlted shall be machineq -

. on the face joining the mounting and on the edges.
. attachment of mountings,

" than the diameter of the stud.

. per s@. in. mountings with screwed ends ndt
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138. Pressed Plute Saddles.—Where pressed plate saddles are

employed they shall be formed to bed closely to the boiler, and be machined
The studs for the

'if screwed through the saddle, shall each be
fited with a nut on the inside having a thickness equal to the diameter
of the stud. Where the stud holes do not penitrate through the saddle,

the length of the screwed portion of the stud in the plan shall not be less

sures not exceeding 125 lbs.
exceeding 1 in. B.S.P.T. may

any such mounting being an integral
being- not

139. Seatings for Mountings.—For pres

be used ; the screwed portion of
part thereof and the thickness at the bottom of the thread
less than 3|167.
The mountings may be serewed — _
1a) Direcily into the boiler shell plate, nuts
waterside, or
(b} Into steel distance pieces the length of thread engaged being
in no case less than the bore.of the mountinz pius 1j4 in,

140. Attachment of Mountings—(a) Mountings may be attached
directly to any shell or end plate where the plate is of sufficient thickness
to allow a suitable surface to be obtained for the attachinent of the

boiler mpuntings. . : )
(b) The minimum thickness at the hole in the shell or end plate
shall be not less than the thickness reguired for the maximuin permissible

working pressure, considering the plate as being unpierced.

(¢) Where the boiler mountings are secured by studs, the studs shali
have a full thread holding in the plate for at least one diameter. If the
stud holes penetrate the whole thickness of the plate, the stud shall be
serewed right through the plate and be ftted with a nut inside having
a thickness egual to the diameter of the stud. Where bolts are used for
securing mountings they shall be screwed right through the plate with
their heads inside the shell or ecnd plate.

(d) In cases where the thickness of shell or end plate is insufficient
for this purpose, the mountings shall be jointed to suitable steel seatings,
These seatings shall take the form of short stand pipes, pressed plate
saddles or forged pads as may e most convenient. These short stand
pipes or pads shali be secured to the shell or end piate by riveting.

141, Attachment of Water and Pressure Gauges—Water gauges and
pressure gauge syphons may be attached direct to the front end plates
without the intervention of & pad or standpipe, provided they are flanged
and secured by studs. If the ctude are serewed through the plate, nuts
shall be fitted on the inside of the plate. _

142, Mountings on Dished end Plates.—(a) In dished end hoilers,
only where the thickness of the end plate is not less than 3|4 in. and
where the minimum thickness of the stand pipe in eny part (inclusive
of the thickness at the bottom of the screw thread) is not less than 3|3
in., the following construction as to stand pipes attached to end plates for
water andlor pressure gauges shall be permissible. )

(b) Where the internal diameter of the stand pipes does not exceed

1 inch the stand pipes may be expanded with the inner end bell-mouthed.

{¢) Where the infenal dlameter of the stand pipes does not excecd
2 inches the stand pipes may be serewed into the end plate with a taper

heing fitted on the
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or they
) sides o
d pipe shall project noi
a secure weld. - When
be finer than_ll threads

welded at the inne

: ; . 3 Lt r end,
1e1§cp11;ﬁ§; 112.,e-lther case the inner end OEES}e“s;?l"mq ho st
the;stand piLes goensc the plate surfaqe to ensu?én
per Stac ref,ved, the screwing siall not

143. Mountings oﬁ F
A /i Flat P — ¥
Sl’i:;';%geil dlreqt to a flate p]ate,msfc‘:gﬁ r:.:é}slme o
X 4r; lal spigot the full thickness of the boiler plate
- Bolts and Nuts—B .
come T Lk L -—Bolts and nuts shali b i
be gen ¢t with the flanges, and all holes ineser:;l?i(i}egnzgdw;:é‘s stgeil
all.

ged mountings are

'
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nt-

Note.—In all cases where

shall be clear of the laggi the boiler ig |

ng surface.

s, 1 Manholes, Mudholes, etc.
140, Access.—(a) Sufici i
provided to permit of eff font insporoond, Cleaning :
Pro | eificient inspectj Cleaning sum horal ke
ormalily be elliptical in form and not ]}tzcgsa‘glinc 1§511n113g SXUCh hc_JIes shall
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shail not be less tgfr?lz shall or in the shel] crown, cl?r gggeglzlirtletgiél Q[[])—S;

ing agged the joint of the h;du

-——
——
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-
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t cleaning holes shall bepprggitdgcfl
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accessible to p
boiler,
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ring and on e

rrlx]gc gfrllgi ogfn}cgghglf:tse 1i‘nﬁI_I.‘t‘c);}:o Type boilers shall be provided
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* N . i .
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-

—_—
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‘7 clogely to the surfaces to
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146. Compensating Rings and Frames for Openings in Shells—(a)

1% Compensating rings, and frames for opening in shells shall be of wrought
- or cast steel,
. frames which shall be fitted in all cases
- 916 in. thick. ' Flanged frames shall be weldless and shall be flanged or
. pressed to provide a flat jointing surface {or the cover.

The compensation. provided shall preferably be flanged
where the sheil plate exceeds

Note—Wherever practicable the frames should be riveted to the
inside of the shells & that the shorter axis is parallel to the longitudinal
centre line of the boiler, i

(b) All compensating rings and frames shall be formed to bed
be connected. Where attached to cylindrical
shells and ave 12 in.' X 9 in, or larger they shall be at least double riveted.
All cauiking edges shall be machined. ’

{¢) The jointing surfaces of all. flanged or pressed frames and all
‘doors or covers shall be machined.

147. Doors, and Cross Bars.—(a} Al internatly fitted doors of
‘manholes; mudholes -and sightholes shall be of wrotight steel built up ov
pressed to shape and annealed or made from one thickness of plate with
a machined recess for the jointing material, or may be a steel casting.
Their spigot part or the recess frames shall not have a greater clearahce
than 1[16th inch all round, ie., the axis shall not be less than 1[8th

- inch smaller than the holes in which they are fitted.

. {b) The studs or bolts of large doors shail be screwed through the
plates and riveted over.

(¢} Internal doors for openings not larger than 9 in. X T in. in
size need only be fitted with one stud, which shall be provided with an
integral collar and screwed through the plate with a nut on the inside
of the door. Internal doors for openings not larger than 5 in. X 3% in.
nay have the stud forged solid with the door or if screwed, be efficiently
riveted to the doors.

(d) Cross bars shall be of substantial proportions and either solid
steel forging or of cast steel. ’ |

148. Raised Manhole frames and cover plates.—(a) Raised circular
manhole frames not exceeding 16 in. in diameter shall be at least ¥4 in.
thick in all parts. -

The eircular cover plates and joint flanges for such frames shali
e not less than; '
1 in. thick for pressures not exceeding 120 lbs. per sq. in.

1V4 in. thick for pressures exceeding 120 bs. but not exceeding
200 ibs: per sq. in. .

124 in. thick for pressures exceeding 200 lbs. but not exceeding
250 lbs. per sg. in.

(b} External raised circular mouthpieces for working pressures
above 100 1bs. per sq. in. shall be formed in one piece, preferably without
walds. Where a welded mouthpiece is used it shall be formed from a sait-
ahle rolled section and forge welded, the flanges being in one piece with the
cylindrical portion. The height of a welded mouthpiece shall not exceer
one half the diameter of the opening. The weld shall be made on the
tronsverse centre line of the mouthpiece ‘and not on a lone parallelled to
the longitudinal centre line of the boiler, and for pressures over 100 lbs.
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per sq, in. no ;account shall be taken of the welded mouthpiece as compen-
sation. The jointing flanges of mouthpieces and covers shall be machined
on the face and edge and on the bearing surface for the bolts, Bolts angd
huts shall be machined wherein contract with the flanges and the joints

sheould be fprmegi inside and outside the bolts to preclude the possibility
of flange distortion, outwards to a depth

. .Cover plates shall be. dighed
of approximately one-eighth of the internal diameter of the frame.

{¢) For pressureg exceeding. 250 Ibs, per sq. in. raised - cireular
manhole frames shall not be fitted. .

(d) The cover plates shall be secured by at least sixteen steel bolts not
less than I in. diameter. © - :

149, Position of Manhole in Shell.—Manholes in .

k cylindrical shells
shall’ be placed as far as possible from any riveted seams, preferably
toward the back end of the boiler top.

150. Compensation Rings to- Manhoies— (a)
be provided in every case for the part cut out of a
4 manhple. The strength of the net section of co
of the rivets securing it to shell compared with tha
cut out shall not be less than the strength of the lo

ngitudinal seams,

(b) The spacing of the rivets shall be such as not to reduce the
strength of the shell plate below that of the longitudinal seams.

151._ Compensation for cutting Large. Holes in Shells.—Where holes
are cut in cylindrical shells for mountings, the diameters of the holes
being greater than 2% ftimes the thickness of the shell plate plus
2% inches, compensation shall be fitted as in the case of manholes
Where prdinary sized steel stand blocks or pad pieces are fitted and are

securely riveted to the shell, no additional compensation for-the hole cut

in the shell shall be required. If, however, the net section of the stand
block or pad within four inches of the shell is less than the section of the
shell plate eut away a compensation ring shall be fitted. Where a large
opening is cut in a cylindrical shel] to receive another part of the struc-

ture, the sides where cut away shall be efficiently eross ‘stayed or
strengthened in some other effective manner.

152. Doubling Flate and Compensating Rings—(a) Compensation
shall be provided such that the added sectipnal area, including part of
the frames within 4 inches of the shell, and excluding rivet holes, shall
be not less than the sectional area of the plate removed, but when the

pressure exceeds 100 lbs, per square inch. no account shall be taken of
a welded frame as compensation,

Compensation shaill

mpensating ring and
t of the part of shell

(b} Doubling plates and compensating rings shall be of mild steel

withput weld and before riveting shall bed closely to the plates to which
they are to be connected.

Riveting

153. Rivet Holes—({a) Rivet holes shall not be punched, hut shall
- be drilled full size from the solid plate, and wherever possible rivet holes

shall be drilled in place with plates, straps and ends bolted in position.
After drilling, the plates shall be se

of the holes shall be removed and the contact surfaces of the: plates

shall be cieaned. All tacking holes shall be drilled to a size which will .
e required rivet size by drilling o’
slightly countersunk under each Pt

allow the holes to be enlarged to-th
reamering. All rivet holes shall be
rivet head. S

cylindrical shell for

o

parated, the burrs and the sharp edges '
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(b) The diameter of the rivet hole shall be not more than 116 in.
larger than the standard diameter of the cold rivet as manufactured.

(c) Where sizes of rivets are mentioned the sizes refer to the

diameters of the rivet holes, not to the diameters of the rivets used before
“'closing. - . ‘ :

'154. Rweting—(a) Rivets shall be closed by hydraulic machinery’

‘wherever the design of the boiler permits ; the rivets may be closed by

hand or pneumatic hammer in positions where hydraulic riveting is

‘Impracticable,

- -(b) Rivets shall be of sufficient length -to fill the rivet holes and

form sound and substantial heads. The heads shall be finished concen- -

trically with the rivet shanks. Rivets shall be he;_ttgd uniformly through-

- out their fult length. :

(¢) Drift pins shall not be used with such force as to distort the

- -rivet holes. If the rivet holes are found not to be fair when the plates

are bolted up for riveting the holes shall be reamered fair ‘pgfgre the
riveting is commenced. : S : s

d) For hydraulic riveting the pressure shall be {'l‘{e least necessary
to en(su)re a tig%t point, and only sufficient pressure shall _be used to c].o_se
the rivets properly and securely without indenting, buckh.ng or (_)therwme _
damaging the plate. The rivets. shall be allowed to shrink while under

.- pressure from the riveting machine.

i ;i : ' d inside and
5. Fullering and Caulking.—All seams shall be fullere :
outsiég wherevergpracticabie and, where -caulking is found n(?cesseuy,
this shall be done in such a manner that the plates are not sprung or
damaged.
‘ CHAPTER IV .
G NG PRESSU
REGULATIONS FOR DETERMINING THE WORKI
EC;'?1‘0 BE ALLOWED. ON VARIOUS PARTS (OF BOILERS I\?STHER
THAN FUSION WELDED AND SEAMLESS FORGED DRUMS.

156. The maximum pressure at which a boiler may be used shall

' i i i isi his Chapter. The
- be determined in accordance with the provisions of t
'Reegue!ations“ in this Chapter refer to material sub]e_cted to_sgt_gzni_lp 1 tempera.

‘ture not exceeding 500°F,

PR, e = =

‘Shells :
157. Formula for working pressure of shell.—{a) For cylindrical

; “drui boilers the maxi-
. arrels, steam and water druins, and domes of
Y fl?t?%rlls ’wt::-rking' pressure per square inch to be allowed shall be calculated

from the following formula :— 7 .
[Note.—Where parts of drums of water tube boilers are perforated

for tubes, the working pressure shall be calculated by eguation (55) under

" Tube Plates”.] :

%P _pxsxy ... Eqn. (1)

- CxD . N
. W. P. is the working pressure in lbs. per sq. 1'n.,
t is the thickness of shell plates in 32nds of an in.

inimu i i hell plates in
i um -tensile breaking st;ength of the s ;
tons E};)ell‘s sg:;r??ngg, or whatever stre;lg{trl;l 1&1; a]}%wggin:flg:gnieg%{fahgg e?l )
Lo ercentage of strength of the longitu of
or mfJa'llﬁI;irlﬂe_:1 l:é)fpholes ingthé'shell for stays, or rivets, or of an opening in the

-
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—_— o AL
shell not full

¥ compen : .
hereafter described?epsate‘jr whichever is least calculated by the methods

; g 758 a co-efficient as follows
: 15 when the loneitudi . '
and when small shel! Y raiha) seams are made with doubl
S ar ¥ N e buft straps
PR 83 when e formed from solid rolled sections ; '\}& P

t 0 .
trehle riveted ; he.,longltudmal seams.are made with lap joints and are

2.9 when il
double riveted ;,m ]

ongitudi made - '
: gitudinal seamns are made with lap joints and are

3.0 when the longitudinal
i et shrago

. 3.3 when the longitudi e s :
single riveteq ngitedinal seams are made with lap- joints and are

D is the inside dia
. ‘ meter
cy]tc;?al shell measured in inc{})festhe outer
) .

The Factor of Saf 3 ‘ :
The actual Fact ety shall'in no case be less than 4.
equation,-—

Sregle o seams'"are welded and are fitted with_a

xstrake of  plating of the

‘ )
or of Safety in each case may be found from the

. s
F=14x%xCx ‘ ith -
-_ W . e
o ‘ o ith ‘the -best form of joint and least
co-efficient (C) the Factor of v '
In_thickness, varies Trom 5.0138%£e§y95c’—r shell plates, ¥ inch 9 1% inches

(¢) An addition of 10
co-cflictent fonoition of bong‘er cent. shall be made to the appropriate

iointed a . ) s in which the longitudin: : o .
of externrgl]lyalf?rzgt}?c-?essmle to close visual iNSPECgtioL; g]n% fs‘ael?rf}?elcllrel 11:alJ
provided that this addition shal, not anpiy i oo bt of furvace fiame
of watér tube boilers where th Ipply to the steam and water drums

e o e drums ar
there are tubes between the fire-grate ?r?dn’(c)!gedgﬁgntlﬂ the fire-grate and -

{d . ;
boilers )Ongetoa?r?;?eecgefﬁment are standards and shall be used only for
of construetion andp \i’llti)::]hba}; sxéegzggegtglg hOfﬁc\:er during the whele p)él.igd

in acco ; ified by him as havin
rdance with the standard Conditions laid down ingtf?::e? Egggig.%gvfg
gulations.

158. Methods of caloulati —

‘ lating the strengtl? i j0i £
el a - . 3 » z’ :
IiJnnge(E‘t];%{}e agf( is)trséziaif):tl}i%f) EE r(liv)etedd]o_!p G) gshal?fhy?gfg% jf(;?’o?i;s‘the( E%t):)ilrcInh’v'{f
o otz is,applicable’ -(1) and (ii) are applicable to any ordinary type

rivets in the inner rows is gglllslglgot?;g cE%m he s Jeint In which the humber of

given by the application of the the nuter row. The lowest value
en by at| se formul i
of strength of the joint compared with gléssg?igepi?ien as the pg.rcentage

(i 100 (P——D)

)

~Plate percentage

P Eqn. (2)
v 100x AXNxCxS5,

=Rivet ;

PxTxs . percentage Eqn. (3)
i) 100 (P-2D)  100x Ax CxS,
) X ” = Combined plate and
. P

rivet percentage X T XAS ‘ ’ E

... - Eqa. (4)

P is the pitch of rivets at outer row in inches,

-

in double shear as in double butt strapped joints,
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D is the diameter of rivet holes in inches, - .

A is the sectional area of one rivet hole in square inches,

N is the number of rivets per«pitch (P),

T is the thickness of plate in inches, ' e

C = 1 for rivets in single shear as in lap joints, and 1.875 for rivets
S, is the shearing strength of rivets, which shall be takeﬁ to be 23
tons per square inch for steel and 18 tons per square inch for iron,
g iz the minimum tensile breaking strength of shell plates in tons per
sgoare inch, or whatever strength is allowed under Regulation 5 of
Chapter I : . -~ '

Tn the first formula (i) D is the diameter of the rive{ holes in ‘the .

outer rows and in the third formula D is the diameter of the rivet holes

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

(b} When the sectional area of the rivet holes is not the same in ail
rows, and when some of the rivets are in double shear and others in single
shear, the rivet sections per pitch of each size or shear shall be computed
separately and added together tn form the total rivet section.

150, When Pitch exceeds miaximum allowed.—Should the pitch of
the rivets exceed the 'maximum pitch allowed, the permissible pitch shall
be used in place of the actual pitch in determining the percentage of plate
coctionn.  No greater percentage than S5 shall be allowed for any type of
riveted joint. T

160. Buit Straps and spacing of rivets below requirements—Should
the spacing nf the rows of rivets or the distance between edge of plate and
rivet hole, or the thickness of butt straps be less than is specified in Regula-
tions 163 and 155 the percentage representing thie strength of juint shail
be modified as prescribed in ‘those regulations. '

161. Percentage of Welded and Strapped Seams.—In determining the
percentage of strength of.a welded searn covered by a strap oi straps the
formule and allowances in Regulations 158, 159 and 160 shall be applied,
but 50 per cent. shall be added to the rivet percentage for the weld.

162. Percentage to be allowed for 8dlid Rolled Shells.——-When small
shells are rolled from the solid, J in equation (1) shall be taken as 90 per
cent.

163. Thickness of Butt Straps.—The minimum thickness of hutt
straps for the longitudinal seams of cylindrical shells shall be determined

" by the following formule but all straps should be of sufficient thickness
to permit of efficient caulking, and in any case shall not be less than
14 inch in thickness.

~ Singlp butt straps havirng ordinary riveting : — ]

1.125T=T, T Eqn. (3)

Single butt straps having every alternate rivet in the outer rows
omitted :—

(>--D)

1.125% Eqn. {6)

=T,
(P—2D)
Double butt straps of equal width baving ordinary riveting :—

625T=T, e - Eqn. (7)
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Double butt stra
_the outer rows omitte%s :if ¢

(P-D}

B257 x

=T .
(P-2D) Eqn. (8)

Doubl ' une
e butt straps of unequal width having ordinary rivéting :

A5 T=T, (wide - strap) ]
.625T =T,  (narrow strap) , e - o (9}
Double butt straps of une uz sttoreate o)

the outer rows omitted :— qual width having every alt

(P —D) ‘
5 ", (wi
Tx =T, (wide strap) (
P —2D) . : Egn. (11)
(P —2D) -
625T x —-
=T n
) (P—2D) r { arrnw strap.) Egn. (12)
1 I8 the thickness of the b '
- Il ut i i
have the same significance as in R‘fceg?.ltlrzﬁ:?cs)nuislg ches. The other symbols

. Single and wid
inside of ‘the she‘i‘lf.] ¢ 'bUt

Shouid the thickn
the least pe: ess of butt straps be less th , _
reduced iﬁeiiintgff gftgol_nt‘ as determined underage;ﬁ;t?g?‘fsgescmbed,
thickness. portion of the actual thickness to the pr:?c?"]ilbgg

164. Mazimum Pitch of

pitch of the rivets in the lo Eivets in longitudinal joints—The maximum

ngitudinal joints of boiler
. . shells sh —_
W CXT+1 625 = maximum pitch in inches L i

T i i
ig Etihgo_thfxﬁclgness of the shell plaie in inches Fan. (%)
: officient as given in the following table :— .
Nun b - Rivels Co-efhc -
rber of Rivels Co-efficients e e Co-eflicients
. for Lap joints. . Butt-strapped Bu{?r double
1 Lot
: e 308 330
4 . 4-05 - 0
p 414 4:63
- 552
N . 600
165, Spacing of rows of Tivets :

with b ; ; > (2) In joi ;

in Wl"ii(L:lIJ;t"cls-lterx‘:-t ps, In which there are morgeoitlﬁtfﬁ “;lrlleet!}er lapped or fitted

between th ¢ is an equal number of rivets in ea ow of rivets and
e rows of rivets shall ch row, the distance

. be
U Zig-zag riveting, - not less than—

"33P + .67D = distanc
rows (R) . o

Chain 1.~euiting, )
2D = distance between

er between cenfre lines of :
Egn. (14)

centre lines of

rows (R}
Eqn. (15)

qujdl width having every alternate rivet i;~1t

ernate rivet in -

e
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‘—‘_'___,_____——————_
(b) In jpints in which ithe number of rivets (in the outer rows. is

L "one hialf of the number in each of the inner rows, and in which the inner

ws are chain riveted, the distance between the outer rows and the next
rows shall be not less than as required by~ equations (14) and (13)
whichever is the greater, and the distance between the rows in- which
** there are the full number of rivets shall be not less than 2D (R}

" (¢) In joints in which .the number of rivets in the puter rows is on

5 10

K fialf of the nuwmber in each of the inner rows, and in whirh the -inner

Tows are zig-zag, the distance between the outer rows and the next rows
5t chall be not less than— :
9P + 1.15D = distance petween centre lines of .

guter and next rows (R Eqn.. {16) e

TEE The distance between the rows in which there sre the full number

of rivets shall be not less than— . . : )
165P + .67D = distance belween centre lines or inner .
rows (R} B ST . Egn (A7)
P is the pitch of the rivets in the outer rows -
D is the diameter of the rivet holes in inches or the mean of the

t straps sh w L .. ! ) 1 -
P all, wherever practicable, be on the |* diameters of rivet holes when the distance to be determined is between

‘two rows of rivets of different diameters.
{d) Should the distance between row of -rivets be less than . as

i :;' prescribed above the plate percentage determined by eguation (2) shall
£-" be modified thus— ' )

actuzl distance
100[P — 2— ——————
: prescribed distances
. —— 7 modified plate

P

e T

percéutage o ... Eqn. (1%}

. . (e) In all cases the clear space hetween a rivet hole and the edge !
- .of a plate shall not be less than the diameter of the rivet holes, i.e., the
centre of the rivet hole chall be at least 114 diameters distant from the
edge of the plate (E)— o : : :
Provided that if this condition be not observed, the strength value
of the rivets affected shall be.reduced in the proportion of the actual
¥ distance between the outer edge of the rivets and the edge of the plate
" (o the prescribed distance. o B
- 166. Circumjerential and End Seams.—Fthe suitability of circum-
ferential seams. including the seams joining ends to chells shall be
.+ verified by the following formula :—
_ 159 x I x =2
e ' DxC .
Where WP = The working pressure in lbs. per sq. in.
D = The diameter of shell in inches, measured inside the outer ring
of plates, :
‘. T = Circumferential Joint efficiency calculated by

. Eqn. (19)

is equal to or greater than W P

. Egns. 2 or 3.

1 C — 824 where the seams are made with lap joints and are trble

riveted.
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e————
= 8.44 where the seams are made with lap joints and are double -
riveted, g

. —q.60 where the'séams are made with lap joints and are single :
rivgted. .

A

€ = thickness of plate in 32nds of an inch.

\ eg‘? Compensation
tageé compensating
formule ;—.

200 (W--D) x Tr

(L+2D)_>< Ts

= percentage  strength | of compensating

section Eqn. (20)
T 80X AxN o o
= percentage strength of rivet section ... Eqn. (21) -
(L+2D) xTs ‘

W is the width

of compensation ring in inches
directi?n of the longi

tudinal axis of the boiler,

L is the length of opening in sh
of the longitudinal axis of the boiler

D is the diameter of rivet holes in inches,

Tr is the thickness of compensation ring in inches,

Ts is the ‘thickness of skell plate in inches,
A is the area of one rivet hole in inches,

. N is the number of rivets on one side of the Inngitudinal line. When
the rivets are in double shear 1.875 times 'the single rivet section shall be
allowed.

Parts of r

aised manhole mouthpieces, within four
shall, in additi [

on to the ring, be included in the comp
168. Uncomp@n;‘sated Holes~—The maximum diam

inches of the shiell
ensating section.

less than the thickness required

for the maximum
pressure, considering the plate as

being unpierced, as follows '— :
e A !f, o - .
D =10 FTaR g n Qe o Equ. (22)
where D = Maximum mean effective diameter of uncompensated liole in inches,
T = Thickaess of drum shell in inches, ’

D = Internal diameter of drum inr in

ches, but not exceeding 60,
N = 3 where E does not exceed 9-50

1k =3 X 5T
in other cases ..

050 .. Egn. (23)

] The required thickness of a seamless unpierced shell
Where E . = ... Egn. (24)
T .

for Manholes and cither openings.~The percen- k-
section shall be determined by the following .

measured . in the -

ell in inches measured in the direction

permissible working -

UG SR e =

EAST PAKIST#N

3
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DisHEp ENo PLATES

i i ' : ther support made of
here without stays or o de of
o o Co;n pllgizshgrdmsubject to internal presswe.?o'l;lr;?u]an?azlm
: ~**'%ﬁ1§;g"?éssﬁra shall be -determined by the following

t—2) x S x1J B, @9)
WP = - _
g - W. P is theC ﬂ?’(og{ing pressure in lbf;. per squz;re u;:]};,h
: t is the thickness of the end plates in 32r‘1fis o ;.n i ) tes i tons
i inimum tensile brealr.ing_str-engl"n of t teher'n P
e e ml'll or whatever strength is allowed for ther e
e F:Iqla-:;(: rlltga.s‘t percentage pf strength of P‘[lhe 'ri}yeae;‘(;lcgl?usllgse ]c;f the pla
] isy ring it to the cylin ,
forming the hemisphere or securing it 1o

ature n inel
‘f'5 7 R is the inner radius of curvature in inches,

C for single riveting is 3.3,
C for double riveting is 2;)3:

- C for treble riveting 1s . o) For unstayed
- i jeat to internal pressures ‘

; d 171’0' tDa:ﬂefng?ig:t:#g{*elfrvnst.otop; cf vertical boilers, ete., when dished
ends of ste

i X I he
tial spherical form the- maxiinum working pressure sha
tdcétgfrgﬂ?ed by the following formula :—
" 15 % S x (t—1) o o
T OWP = = .

W. P. is the working pressure in lbs..per s?uare' ;:;l:h,

is ¢ i ss of end plates in 32nds o an inch, . .
‘ i's e jchli.ll(‘nliac?ius of curvature of the _enc} in mc};leesii which shall not
1 5 e?dligged]iggqeter of the shell to which it is attac ) ,t in fons per
X S is the minimum tensile breaking_strength of plate

is

.; t square inch, or whatever is allowed for it.

: : hall be not less
insi ius of curvature at the ifiange g loss
th (g}ti?nl::es irﬁsgqc?nzi?lgz of the end plate, and in no case less than 14
- than i
e : i it for
llmhe(s ) Wﬁen therend has a manhole in it, (t = 5) shall be substituted
' (t—1) in the formula. ] .
- 3 The total depth of flange of manhele from the outer surface in
& inche(s shall be at least equal to - _

' . Equo. (27

3 [ in inches )
S T —— W = depth of flange in inc g ; inor axis of
" whers T'lins the thickncss of the plate in inches and W is the minor axis

«.- where o
*. the hole in inches. . . of un-

) ished ends subject {o external pressw %E-;S-I?héhgo-ceaf%ecient 19
st yggléng;s Lf%r the co-eiﬁciexil]t-I}Sbmtﬁgug;lgg (radius of curvature of
sta o o 5 :
shatll b% sulijslz’::stegﬁpgg& 1;{0 SquIl'naCe flame the en-efficient shall be 10.5.
plate. For '

. i Boilers—(a) For

: neashire and Cornish Type Bo T el
198 Dished e"djqﬁ{rﬂm Cornich boilers with .exten-mali Dqlu é?ft‘g% Dw
11 dished % o f?;fmléigg formed in one piece, without stays and subje
! ‘:Z, ‘ﬁanges or .

Qhist Trarsetor of Boilars,
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internal pressure the maximum wqr

- AR AT —— -
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by the following formula :

king pressure shall be determined

2x8§ xTiy Y Twe . L:9) xjoxs. AR |
= —— e ’
R R Eqn. (28)

W.P. is the working pressure in 1bs, per squar;é inch
. t

t is the thickness of the end i
: hicks # plate in 32nds of i
R is the inner radiug of curvat e,

not exceed one and 4 h i i
it ig attached, it times the i

S is the ‘minimum tensile b

square inch or whateve el 1 Stren

T is ailowed for it.
7 (b)_ The inside radius of
than 4 times the thickness of th

173. Dished shell and
working pressure in acco?da
gg?]%dbi l}g&gnpcl)gtthe hinﬁuence of the uptake

: es having, uptakes are f i
oA s are fit for higher
osider as flat plates, under Reg. 178 su ressure

curvature at the
¢ plate and in no ¢

firebox crowns.—-
ns 170 and 171, no

(b) The radius R of the dished
C*yiH®
R =
2H )
C and H are the

w!}ich H is measure
middle of the chord

part may be found as follows : —

. Eqn. (29)

he base line or chord
dish or camber at t?lrcle

lengths in inches of half -

1
d and ‘the height of the
respectively.

FLATY END PraTes
174. Flat Plates supported by

or flanges-—(a) F. ! solid screwed stays; margi l
or riveted mg}J or plain flat plates sy 1 ginal seams

) pported b Hd 3
pinal. con ; by solid screwed
o be a5 Tonal 8¢ ams or flanges, the maximum working pre;’;ii‘]es
wp C (1—1ne ‘
AP Eqn. (30)

In this formula and in 1t in t '
relati;g to "‘ Flat Plates” unless otherwise 1§b;§%es$1?ceedjng regulations
) i. 1;. is ﬂ.le warking pressure in ihs. per squar'e-. inch -
| 't,sis 1teh ;héﬁli{éllzslzsgf otfhihﬁat plate in 32nds of an inch,
320 o o e e washers,,strlps, doublings employed, in

hose following

g .is the horizontal pitch of stays in inches
: iLS &the vghcal pitch of the stays in inches '
co-efficient which ies i : ith t}

stays and e iclent v ;Sgpgitnes In value with the method of fixing the

Where the plates are : - |

d ex i i

followxrlg values of C shall bepx?esgl?ce? 1t2hl§; %g.:c ;er:;:npa(jt of flame ¢he

C =60 for stays screwed into the plate with i
over, 0 With their ends riveted

ure of the end in inches whi
) ch
nternal diameter of the shell tg wshllgﬂ

gth of the pléte in toﬁs per

flange shall be not less &
ase less than 314 inches.

: a) I ini
nee with Regulatio( eUH determmuﬁcofxﬁ
tube in vertical boilers, If

I es, when
ch higher pressure shal be -

outside,

C =100 for stays passed through the plate and fitted with nuts.
inside and outside, : ' : S
. =110 for a riveted seam or flange, in the flat 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 shall be assumed to be at the line

" through the centres of rivets in the nearest row and of a flange at the

commencement of curvature, In the latter case, if the inner radius of
curvature of lhe flange exceeds 2% times the thickness of the plate,
the support shall be assumed to be at a distance of 214 times the thickness
of the plate from ‘the inner side of the flange.

{b) For portions of plate where the stays are irregularly pitched
D2 shall be used instead of A2+ B2, D being the diameter in inches
of the largest circle which can be drawn passing through not less than
three points of support, wiz., the centres of stays, or rivets or the com-

- mencement of the curvature of flanging, whichever is applicable.

. {¢) For the tops and sides of combustion chambers and fireboxes
the distance between the rows of stays nearest to the back tube plate,
or the hack or firehole plate respectively, and the commencement of
curvature of these plates at their flanges, shall not be greater than the
maximum pitch of 'the stays.

(d) For the tpps of combustion chambers and fireboxes where they
are- joined to the sides by curved portions, if the outer radius of the
curved portion is less than half the allowable distance between the
girders, the distange between the first girder and the inner surface of
the side plates shall not exceed the aliowable distance between. the
givders. If the radius of curvature is grea’er than half the allowable
distance between girders, the width of the flaf portion measured from the
centre of the girder shall not be more than half the allowable distance
between the girders.

fe) Where stay tubes are not fitted in nests of tubes, as in the tube
plates of loco-type boilers, and parts of plate ouiside the space occupied
by-tubes are supported, in accordance with Regulation 193 (b), by screwed
stays each stay in the row nearest the tubes shall be of sufficient strength
to support the plat up to the edges of the tube holes in addition to its
share of the plate on the opposite of the line of stays.

The working pressure for the plate between the tubes and stays shall
he determined by Eqn. (30), A being the horizontal pitch of the stays
in the nearest row, B lwice the distance between the centre line of stays:
ard a line touching the tubes opposite them and C the co-efficient
appropriate to ‘the kind of stay.

175. Flat plates supported by stays ond nuts end large washers or
strips or doublings.—{a) where the plates are supported by stays passing
through them and are fitted with nuts inside and washers and nuts outside,
the diameter of the washers being at least 3% times that of the stay, and
their thickness at least {wo-thirds that of the plate but not greater than
that of the plate, the maximum working pressure shall he 1 —

100
W.P. — [(t—=1D2+15 2]

_ Eqn. (31)
A*+B |

C = 80 for stays screwed into the plate and fitted with nuts on the ‘



L

[

Tk - 1

(b) Where the washers hay

pitch of the sla i
. ¥s and a thick H
of the plate, but not greatercthr}'sle:s‘t}?gtagflfaSt pia

1) 3 H
paate in an efficient manner, the maximu e Dlate, and e veted to th

: 100 '
W. P, = -

" [(t—14-35¢, 2 ] Eqn. (3
(c) Where the piate is stif

pitch of the stays j i
* of that, of the p{atg,l lt))tl;fc3 ?ﬁ)tth renin, have a th

ickness of at Ieg ‘0-thi
iy : : 2ast two-thi
o ;}E Plate in an efficient manner,

» and are rivet,

160

A2+B2
(d) Where the plates

thickness of at s, two-thiare fitted with doubling plates

rd 1
that of the Plate, and are rivse'?efdt?gtt(})'lfe G 7rate but not :

maximum working
100

W.P=

[(t—1)2 4552

reater iha

WP =

[(t—1)¢ 4 -85y

praral - Eqn. (34)

king pressure shall pe -

— .. Eqn. (35)°

¥ is the mean pitch of the st

blate (being the sum of the four Lidarts Supporting

fOUr)é sides of the quadrilateral divided by
=170 £ '
nuts fitted, or stay tubes screwed and expanded into the plate . d
t and no
C=85 for stu :
fited with, no. stay tubes screvied and expanded into the plate and
e and

(b} No nuts st : :
or firebox end. S shall be fitted to stay tubes at the combustion chambérl

_ ‘c) Where the plates ar ]
the co-efficient ¢ shall be reduiegxgﬁsgcil e

- (d} For the wide w y
tubes and between the eer Spaces of fube plates b n nests
Uoes e wing bes and tF elween ¢
working pressure shall be :__rows of tubes and the shell, th::] %aisimuroxf

W.P, o

Ay R [=D-55 42 3

: A is the horizontal i
: \ pitch of
the wide water space from centre ?éager}tli"bee

Eqn. (36)

$ In inches measured across

ened by strips at least two-thirds of t};1

resstre shall be o It AN efficient manner, the:

¢ of tube plates in the -
. - ; ere the minj ‘
In Regulation 192 the maximum wordt'e preseure S as pres;lr}jlbu;g

any portion of the.-
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B is the vertical pitch of stay tubes in the bounding rows in irches
ured from centre to centre, : _ _
=0 for stay tubes screwed and expanded into the tube plates
no nuts are fitted, :
C = 80 for stayv tubes screwed and expanded inte the tube plates
and fitted with nuts, :
k.. 'C =70 for stay tuhes screwed and expanded into the fube piates
W nd nuts are fitted only to alternate stay tubes,
¢ is the thickness of the fiat plate in 32nds of an inch, .
#5914 js the thickness of the washers, strips or doublings employed in
nds of an inch. : i
- (e) Where the plates are exposed to the divect impact of flame, the
-efficient C shall be reduced 12% per cent.
177. Plates suppoited by gusset stays—(a) For the end plates of
y tashire Cornish, Vertical and Locotype boilers, and other fal sur-
faces supported by irregularly pitched gusset stays, the maximum working
‘pressure shall be i :
T C (t—1)?

. WP = o Eqn.(37)
) D is the diameter in inches of the largest circie which can bz drawn
passing through not less than three peints of support, viz.,, the centre
lines of rivets or the commencement of the curvature of {langing, which.
“ever is applicable,

TC = 100 for plates not exposed to flare, .

C = 88 for plates exposed to flame. ;

securely riveted to the plates within the circle D, the appropriate co-
_efficient may be increascd thirty per cent.  Such stiffening bars shall
;" be placed so as to transmit their load in a direct manner to the gusset
i stays or shell plate.

: {¢) For the part of the end plate containing the manhole in Lancashire
~i boilers the m~ximum working pressure shall be 1 —
P c

WP = —

[(t—1)® + (t,—1%]
DZ

" D ig the diameter in inches of the largest circle which can be drawn
4 enclosing the manhole and passing through the centres of the rivets in
i end plates connecting the shell and gusset angles and furnaces or to the
‘'t commencement of curvature of flanging, whichever is applicable where
. the circle passes through only three of the possible five points of support
- mentioned the remaining two shall be embraced within the circle.
F. t is the thickness of the end plates in 32nds of an inch,
: t, is the thickness of the base of the mouthpiece or flat ring in 32nds
of an inch, C = 90 where the manhole mouthpiece is either of mild or cast
¢ steel, and has a turned-in flange of a depth, measured from inside of end
: plate, of not less than 4 times the thickness of the end plate, and a thick-
ness not less than the thickness of the end plate,

C =70 where only a flat steel compensating ring is fitted,

C is to be taken as the mean of the points of support through which
circle passes in accordance with Regulatinn 174 where there is no mouth-
. plece or flat ring and the end plate is flanged around the manhole to
the depth required in Regulation 182.

Eqn. (38).

(b) Where such plates are stiffened by suitable tee or’ angle bars

5



~ <from the centre line of riv
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178, Flat Crown plates of wertical boilers.—(a) For the flat crown
plates of vertical boilers either with or without bolt stays, Equation (37)
shall be used in determining the working pressure with C = 80, when the
plates are not exposed to flame, and 70 when they are exposed to flame,
In this case D is the diameter of the largest circle in inches that can be
dvawn passing throuch the centres of the rivets or bolt stays ‘when
fitted, or the commencement of the curvature of the flanging, whichever
is applicable. Where bolt stays are fitted with washers of the ‘same
tlnckness as the plate securely riveted thereto, the cirele shall pass
through the centres of the washer rivets, but where the washers are not

riveted or where none are fitted the circle shall pass through the centres
of the stays.

(b) Where the crown plate is flanged the inside radius of curvature
at the flange shall not be less than 4. times the thickness of the end plate.

179, Cércular flei ends of drums, efc., supported only at edges.—(a)
For these ends C in Equation (37) shall be taken as 140 when the plates
are not exposed to flame, and 122.5 when they are exposed to flame. In
this case the circle D shall pass through the centres of rivets or bolts

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

(b) Where flanged the inside radius of curvature at the ﬂangé shall
hot be less than 4 times the thickness of the end plate,

180. Bar or bulb stiffened end plates and smokebox tube plates of
locotype boilers—Where such plates instead of being supported by stays
are stiffened in the steam space by substantial tee or angle bars securely

riveted to the plate and extending across the plate to within the margin
allowed by Equation (39) or

bu/h extending accross the pl
the support thus given,

C shall be taken as equal to 80 and 70 for plates not exposed, and
exposed, to flame respectively. The margin or pitch for such stiffening
shall be measured from the centre line of rivets or commencement of

curvature of bulb provided it is not more than 2 inch
line of bulb. : : :

-For the flat plate above the stiffener or bulb, C shall be take
tke mean of the vaiues appropriate for the .points of support.

ate to well within the margin allowed, for

1 a%g

181. Flat plate margin.—The amount of support in relief of stays
which may be credited to the sides of shell furnaces, uptalces, firehole
and foundation rings, etc,, to which flat plates are attached shall not
exceed that found by the following formula — - -

C{i—-1p2 -
I —— width of margin in inches Eqn. (39)
W.P, . ‘
"W.P. is the intended working pressure in Ibs. per square inch,
C =110 for plates not exposed to *he direct impact of flame,
C = 96 for plates exposed to the direct impact of flame. R
Where the plates are flanged the margin shall be measured from
the commencement of curvature or from a line 214 times the thickness
of the plate distant from the side of the flange next the inner radijus of
corner, whichever is less. In other cases ithe margin shall be measured

ets in the nearest row of the seam by which
thr. flat plate is attached. . :

where such plates are formed with a deep”

es from the centre’

" jT X W == depth of flange in inches ...
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; late is
182, Manholes end Mudholes in Flat plates—Where a flat p .
flanged to stiffen it aic a manhole or sighthole, to permit the same working
préssure as would be allowed upon an unpierced plate, the dep1th of the
fiange reasured from the outer surface shall be at least equal to—

. Eqn.(40}
Where T is the thickness of the platg in inches, and :
W is the minor axis of the hole.in inches. -
STAYS
- 183. Solid screwed stays.—For screw stays to combustion chambers

and fireboxes and for longitudinal and cross stays, the maximum working

pressure for the stays is to be calculated irom the appropriate one of the
following two formulse :—

C 128 2

WP = - [D—— ] Egn. (41)
A |

WP = _Gx b Eqn. (42)
A

N

W. P. is the working pressure in lbs. per square inch,
- D is the diamaier of stay over threads in inches, )

Dyis the diameter of body of stay at its smallest part in inches,
- N is the number of threads of stay per inch, :

i i i rte For area to
A is the area in square inches supported by one stay [
be suppo;ted by stays near tubes in firebox tube plates of locotype
.boilers, see Regulation 174 (e)],

C=T100 for steel or special wrought iron screw stays to com-
bustion chamber, or fireboxes,

C=7500 for steel longitudinal or cross stays fitted with nuts,
C=4700 for copper screw stays to fireboxes. _
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. . i
184, Stresses in steel joined stays.—-{a) The section of least strength

© whether of stay, riveis, shackle or pin shall be used in calculating the worlk-

i in tensi 1bs. per
=3 for the stay. For parts in tension a stress.of 9[000 1
;%latrlzzr?rsuszﬂrﬁf net section shall be allowed, and for parts in shear a stress

of 8,000 1bs. per sg. inch of net section. . '

{b) Parts in double shear shall be allowed a section of 1.875 times
the single section. : f_ - oo stecl
A . tubes—For stay tubes, whether of wrought iron steel,
seam%gss 0811& Clua,p-::relded the maximum working pressure shall be ca]cul_ated
from. the following formula :— .

' 5909 © 1-28
Po=———[ (D=
.W A ' N

P —Dp2]

D is the diameter of the tube over threads in inches, o

D, is the internal diameter of the tube under the threads in inches,
1 o

N is the number of threads of stay per inch.

...Eqn. (43) .
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© - A is the area in square i !
gra‘il’:; cefnttrebto centreqof ; algcl:sgessupported by one stay tube, measured
‘s of tubes their aggregate arﬂei calcula
) area, ted from - thei
:—.‘;(};cgrlnﬁi c(i:zeirr]n;::; i%il bgggl leljfnd;g tetnziofn and smallest int:r%;l (fl?l?lléfglt:
, ucte ] ) ini
figure and the remainder used as A in tl'f: r?ogll;ilgrea of the cop faining

186. Stays in tension and ] -

b , 1 t e and, compressioin.—(a) The 3
in‘e c?rlggrﬁsilgn compression as in tension. The streng?}llmgfsg:)sﬁt &231,
o tompressl ‘;nd not liable to bending may be calculated on the nyf
e stay at bottom of thread or in bedy, whichever is less <

(b) The stress to be allowed o

. ) € YW 1 any stay or part of i
ggylsn (;f;:.regox‘ng'_shall be the same as that a]low%d fc?r igsngfi pl;ﬁytfde%
i approximately like kind in similar conditions. o pars @

187. Measuremerts of sta i )

N 160 er. yed areas in the end

i?;ﬂﬁgaépli}tnéll‘e; iﬁs\zﬁ% et}g; ;relai supported by stay?;l%trees :gng?:?:gﬁirmg
i 1e HPE ! plates and smokebox tub
gglquisla‘,ilolanadnréglar as in the crown plates of verticale t‘}lg’éesbfﬁéﬁcﬁy?e
b tl{e - nd g ththe area to bg supported by stays shall in the first ca.sn
be the 2! Sc_mdo e plate contained within the margins credited to casi :
e e 1t.les, screw stays, fire door ring or tube stays as the case mmg
o ltl_'l he second case he the area of the annulus between mar e
chall be grélplle'f;-}ged?;}tczighflld ‘t}\{hen bolt staying is necessary, the 5533
# . '1buted ; the aggrepate stay secti .

used in the formwula for calculating the working ypreszﬁgg shall then be
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188. Gusset stays.—The i orki
shall be calculated by the foﬁiﬁ;glgurfrg:g&ﬁlr%g_pressure for gusset stays

wp _tOxC | 44
: X ST .. Eqn. (44)

C, the co-efficient, i  re i
following e ent, is the number representing the. least of the
(1) Ny x A,
(2) N, x A, x 1-875,
(3) Ny x A; x 1-875.
(M N, x A,
(5) (G—N,Dy) x (t—2) x -037.
(6) (G, = Dy) x (t—2) x 037
-Nl’ Na» N?ﬂ qu Dl) DZ: D:h D-il and Al) 1\2: "AJ! A'li -
are respectively the number, -diameter i
. . i ! 5 and
the rivets in the joints of each gusset stay, the ordeieimt?ail jo?rfgisbeil?é

(1) angles to end plate, (2
0 st angies(tc)) gﬁg]?late angles to gusset, (3) shell angles

. G is the depth in inches of
rivéts attaching it to the end pﬁ}t"?; é)]]:ste measured through the line of

G, is the depth in inches of gusset plate nieasured normal t.o fh;a ‘slant

- edgze of plate through the rivet nearest to 1he end plate in the joint attach-

ing gusset plate to shell angles,
t is the thickness of the gusset plate in 32nds of an inch

When the area contains tubes or -

2

g
>
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A is the area in square inches of flat plate supported by the gusset

' b “stay which, in the case of Lancashire and Cornish boilers, shall be deter-

mined as follows :— . ‘ .

(2) The margins allowed under flat plate regulations for shell’and
furnace shall be marked on end plates and the lengths of the centre lines
of gussets between them measured, also the distance between each pair
of gusset lines from the middle of the smaller in a direction normal to
the greater. If L and L, be the lengths of iwo adjacent gusset lines and
it the distance between them be W, the area contained by the gusset lines

and the shell and furnace margin lines may be apportioned between the

stays thus :—
W3 L+ L)

8.
line gusset
W(GL, L) : ) .
e "= Portion of area in square inches appostioned to L line
3 ]
gusset cer s . Eqn. (46)
(b) The portion of the area on the other side of each gusset line
shall, except when of triangular form, be found in like manner and 1€s
amount acded to that already found to form the total )
" (¢} For the triangular portions in the wing spaces the area shall
be faken as half the product of the length of gusset. line into the perpendi-
cular distance between it and the intersecting point where the marginal
curves meet. ’ )

— Portion of area in squarc inshes apportioned to L.~ -
' . Eqn (45)

BOLTS AND STUDS

' 189. (a) Bolts and studs connecting parts of boilers such as shell and
plates, tube plates, furnaces, uptakes, externally fitted r_nanhole COVers,
mountings, etc., may be made either of steel or good qual}ty wrought iron.

(b) The maximum working pressure for the bolts or studs shall be
" ealculated by the following formula :— - _ .
NxC 1-28
WP, = o [D - —=1 .
- A . n . ‘ .

D is the diameter of bolt or stud over threads in inches,

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

n is the number of threads of screw per inch. .

¢ = 4700 for steel bolts or studs where the diameter aover threads
is not less than 34. : .

C = 5600 for steel bolts or studs where the diameter over- threads

is not less than 34 and not greater than 7{8 inch,

C = 7000 for steel bolts or studs where the

is greater than 7|8 inch. .

When the material is iron, a reduction of 15 per cent. shall be made
in the working pressure as calculated by the formula. -

A ig the area in square inches 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 fiange by

which the part is secured.

Eqn. (47)

diameter over threads



V b L

' 190 ) S . Tueg "I-:.'LATES
) . Co i o ' .
chamber tub? f;:‘gg‘so’;hc.’{:hmbe plates~—(a) Fop fire-box or combyst;
on the roof pista o ICh are subject to compression duye t th ustion
. Plate, the maximum working pressure shall b‘;t ¢ Dressure
Cx (P—D o o T
WP = (P ) Xt - ’
Lxp

C= 875 for steel and 437-5 for copper.

Provided that the ab
bl ¢ above formula shall not apniv e «
piat?esi :Jg:;% (\;hdti girders do not rest on the tubei)%g?ef Igr(hﬁ o tha Dre-
iy I:ect to the outer she] or to girders sui)porgdege' g]le II;OOf
that L. loadeigec%.?ggfls rest on the side plates or the roof plate i oo o
Dressive ma.3 €3 ‘tl:e p?;gls tg( gzcgg ind end plates, in no case shlglls ?}fg lércl)]:%d
Blssive s por smare, Pl XCEH 4,000 Ibs. ber square inch for stee] 01:

h for copper,
191. Parts to

- be stayed._— i
of stays within the nes_tsgf tube(sagvig;g :tdffness ¢ L
marginal stay tubes are req

or between the nesg
lation 176, °Ls shall

(b) Tube plates within ‘the nets of tubes whether fitted wAq

tubes or net small com i
: . pPly with the i i
regard to thickness and cross section rgggigirl?etnutgegf Regulation 192 in

192, Minimum thickne.

be plates and pj

s, Whey ay tubes are requh‘ed’and \&%2?2

Huired N support of blank sbaces adjacent g
ermined by flat plate rules under Regu\-

attach . 88 and cross section.— :
sectionm&“ihim Iplam tubes in the type plates thgot}%ml:lde 8 g ecure
Plate between the tube holes shal t ¢ oSy and cross
Steel tube plate, _ not be less th
: 11;215)114'22 = minimum thickness in iriches
43 = minimum cozss section | . Eqgn.(49)
_C(fgper tuPe plate, cction in square inches Eqn.(jO}
;ijl?i-!D "+ = minimum thickness in inches . :
g — 263 — minimum cross section in square inches'" Eqn.(51)
D is the diamet Eqn.(52)

‘to_ tube plate,

Where the thickness ang ;
’hi | cro i

'ghe minimum ‘the appropriate cosesfgsgrlnctmpf o tub
in proportion to the deficit, l

193. Holding Power of i

_ g vlain tubaes
specially stayed in nests of tubes, the $§3kxge§§e§ggfep]§tesdm e

» Dased on the

€r' in inches of the tube at the part of thy attachment

e plates are ]
n Eqn. (53) shall be is;j&l;gg
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: holding power of the tube_s; shall not exceed that found by the foHo“iing
formula :— -

CxD
A

. D is the diametor of iube at the part of attachment to tube plate in
inches.
A is the area in square inches of tube plate supported by each tube,

(- WP = Eqn.(53)

‘ - which generally may be taken as the product of the horizontal and verti-
2.+ cal pitches of the tube less the area of the tube itself. : :

C = 470 for tubes expanded into parallel holes in steel or iron tube
plates. . o
C = 530 for tubes expanded into taper holes in .steel or iron tube
plates, :

. For copper tube plates or copper or tubes the appropriate co-efficient
should pe reduced 20 per cent. .

(b} In the unstayed tube plates of locotype boilers and in other -

tube plates in which stay tubes are not required the support afforded‘by
the plain tubes shall not be taken to extend beyond the lines enclosing

. 1he outer edges of the tubes. Parts of fat plate outside this line sha'i

etther lie in the plate margin or be separately supported. No account
necd be laken of the stiffness of tube plate in the nests of tubes when the
above conditions are fulfilled. :

Ordinarily the requirements of this clause are applicable only to
expanded smoke and water tubes in flat continuous tube plates containing
muore than one row of tubes.

{See Reg. 133 for attachment of tubeg in Water tube_ boiler).

194, Tube plates, other than ends, of vertical boilers forming. parts
of outer shell—(a) When vertieal boilers have a nest or nests of horizontal
“tubes so that there is direct tension on the tube platés due to' the vertical
load on the boiler ends, or to their acting as horizontal ties across the
shell, the thickness of the iube plates and the spacing of the tubes shall
be such that the section of metal taking the load is sufficient to keep the
stress within that allowed on the shell plates.

{b) Each alternate tube in the outer vertical rows of tubes shall be
a stay tube. The tube plates between the stay  tubes shall be in
accordance with the rules for tube plates and in addition, considered as
part of shell, the maximum working pressure ;.

17-24(t—2) x (P—D) x §
WP, = : - . Eqn.(54)
RxP
t is the thickness of the tube plate in 32nds of an inch,
P is the vertical pitch of the tubes in inches,
D is the diameter of the tube holes in inches,

5 is the minimum tensile breaking strength of the tube plates in
tons per square inch, or whatever is allowed for them,

R is the radial distance of the centre of the outer row of tube holes

from the axis of the shell in inches.

-
hY



D ——
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- 195, Curved Tule nl ' :
forming pacy oo Tttle p ates of water-tube boiler.—For t1)
ot )] cylindrical drumsg the maximum working pﬁgsbs?ure

33-3 (t—
wp. o 2209 X ExS

= 5 - ' Eqgn.(5%)
t = thickness of tube plate in 32nds of an inch

E = Efficiency of th TP T :
tube holes whichover i ;—‘e;g?gltudmal Joint or the ligament between the

8= MmimUm Tensi .
whatever is allcu\r'ar'ed."fgls'ﬂiet,SmaSS Of_ the tube plate in tons per

IDQ{;—_ I&Side diameter of the drum in inches, - " :
0. Ldgament efficiency.—(a). . e
'‘tu i : Y¥.—(a) Where a : .
be In a Jine or lines paralle] to the axis of thtf_-i lglrrﬂmsgﬂ rll{ts)tdfrgll‘l‘%(iiﬁgor
H T 1 a

staggered arrangement the Ii
0 Nt the ligament offiei - : i
strength of the plate through tube holes)ngglﬁr;}ceydétgrng;ﬁéa S tollonaate

5q, in. or

_ (i) Wher . as follows :——
constant - 9. the distance between centre of adjacent tube holes is
 P—d , _
T -
n ere the dist ‘ ‘ ' )
net constant e dl;tance between the centreg of adjacent tube holes ig
4'p+pe—5d
_——
. 4ptpe ' , Equ.(57)
en applying the above formula the double pitch (P, +P;)
15 2

chosen shall be that which ini
be taken as peeniey Wi 11?15,1&95 E a minimum and in ng cases shall P,

In the-above_formulm —_

- E = Ligament efficienc N
tionate Strength through tubg . (gleené?ressed as a fraction) ie, propor-

pl—_Dlstance‘between centres of adjacent tube holes in inche
p' = The shorter of any two adjacent pitches in inches ”
gz_-—- The longer _pitch of the two adjacent pitches in inc.hes
for an; gg:}:ﬁgfsec%ve diamet_er of tube holes in in '
_ » counterboring or recessing.

The circumferential pit :
pitch between
measured on Pparallel row : :
beesughrethgt tt}}:e? éﬁ*eaunmoff the e}xt_ernal ‘and interna? d?um?fdiant?ebtgrs' hOI-eS
than, half the I cumlerential ligament efficiency is equal t -
A, he ligament efficiency on the longitudinal axis. © OF greater

(b} Where the tupe holes a
) ) re arranged in- zie
ftc;]rmatlfms, the:_efﬁmency of the ligament g(E} lgh:iibzgg il o
e valie obtained from the following formula +— ¢ e sn

ches after. allowing

staggered
naller of

2(Pd—D) |

. P, R Tt e Eau(se)
P,—D . o

ST e e By
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. P4 = Diagonal pitch of tube holes in inches, f
' P, = Longitudinal pitch of tube holes in inches,
Pc = Distance between rows of tubes measured circumferentially,

" D =Diameter of tube holes in inches.

TUBES SUBJECT TO INTERNAL PRESSURE
197. The maximum working pressure for the tubes shall be :—

- 170 (t—8) o
WPh==—r— Eqn. {60}
D .

t is the thickness of tube in 100ths of an inch,

D is the external diameter of the tube in inches.

Minimum thickness of tubes shall comply with Regulation 319 (¢).

HEADERS AND SECTION Boxes OF WATER TUBE BOILERS
" 198. See Ean. 93...... Reg. (321)
BoIlLEr TUBES (SMOKES) SUBJECT TO EXTERNAL PRESSURE

- 9. el and Wrought Iron Tubes—(a) The maximum working
pressur@ for the tubes shalil be :—
100 {t — 6)

WP = —~——

'Eqn.((i 1)

t is the thickness of the tubes in 100ths of an inch,
D is the external diameter of the tubes in inches.

(bY No tube shail be less than 12 S. W. G. (.104") thick,
200. Brass and Copper Tubes.—The thickness of tapered brass and

e éiopper smoke tubes for locomotive boilers shall, in the case of tubes ot
.}, an external diameter of 1% to 114 inches inclusive, be not less than
<k 12 SW.G. (.104 in.) at the smoke-bow end and 10 S W.G. (128 inch) at

* the other ; and in the case of tubes meter of 114 1 diameter 32 to 23
inches inclusive, the thickness at the smoke-of an external not be less
than 11 S.W.G. (116 inch) and at the other end not bex end shall

W.G. (144 inch). .
o FurNACES i
‘2()1. Plain Furnaces of Horieontal Boilers.—For plain furnaces or

he furnaces’ strerigthened by Adamson or other joints, and for the semi-
cylindrical tops of fire-boxes and bottom3 of tombustion chambers where

.the sides are securely stayed the working pressure shall not exceed the
-smaller of the values cblained from the following formuli ;-

. — 12 L

. -'[4.1’. = i q{u-—- Eqn.(62)
D (L4 24) o

Eqn{63)

e )
WP = — x | [10¢t-1)—L] ...
. R RE

D is the ex_tér_nal diameter of the furnace or chamber top or bottom

in inches, ‘
t is the thickness of the furnace plate in 32nds of an inch,
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L is .the length of the furhace or other part in inches measur
between points of substantial suppert, i.e, centres of rows of rivets ?g :

end seams or commencement of curvature of flange, whi ;
applicable, : ‘ £e, chever is

. 205. Corrugated  Fireboxes of Vertical EBoilers.—For the semi-
.spirally corrugated fireboxes of “ Sentine} standard motor wagon boilers
i the working pressure shall be determined by the following formula :—

C = 1450 where the lengitudinal seams of teel fur E —
anJB 1300 where they are riveted, O, stee _ Hrnaces ére welded " . w,p.=_ﬂ__l)__ ... Eqn.(66)
C =723 where the longitudinal seams of cireylar copper fire-boxes B b ‘

Io;-p ;eué'naces are fitted with double butt straps-and 650 where they are 't is the thickness of the firebox plate in 32nds of an inch,
C. =50 wh e ) E DD is the mean of the external diameters of firebox measured over
an a! b whgewthe:ﬁ ;?g ;?Eglggfimal seams of steel furnaces are welded - the plain part at cach end at commencement of curvature of flange,

Ci =25 where the longitudinal seams of circular er fire-boxes C = 390. .
or furnaces are fitted withgdouble butt straps and SQ.SCO‘EIIIZ;(E ﬁllfegogﬁé turnens. Foundations of Vertical Boiler Furnaces—~Where circular
lapped, i | -furnaces or fireboxes of vertical boilers are not connected to the shell
' ' .crown by uptake tube, smoke tubes or bolt stays and the whole load on
i the firebox verticaily is borne by the bottom part of the firebox where
-1t is connected to the shell the working pressure for the part, if firebox
I is joggled out to meet the shell or if an ogee ring is fitted, shall not exceed

S

02, Corrugated Furnaces of Horizental Boilers.— The maximum
working pressure to be allowed on corrugated furnaces shall be deter-
mined by the following formula :— R

©C(t) ‘ . L "that found by the following formiGla >
Wb~ D Eqn. (64 k- . 140(t—1)2 : : 7
D WP = — ... Eqn.e7)
D is the least external diameter in inches measured at the bottom of -" | D(D-Dy) :
the corrugations on the water side, ' ? "t is the thickness of the joggled firebox plate or ogee ring in 32rds of

t is the thickness of the furnace plate in 32nds of an inch measured | "an inch, .
at the bottom of the corrugation or chamber, § - Dis the inside diameter of the boiler shell in inches,

€ = 480 for the Fox Morri Deighton, Purves, and other similar | D,i ide di - i ;
: 2 ] s - is the outside diameter of the joggled firebox at the commencement
fuir;ces and 510 for Leeu"s’FEI}?;nEulb Suspension Furnace. | of curvature above joggled part or the outside diameter of the Arebox
. \/203. Plain Furnaces of Vertical Boilers—The same formula as for .J Where it joins the ogee ring, ‘

the plain furnaces of horizontal boilers shall be used, but where the 207. Foundations of Loco-type Boiler Fireboxes—Where the fire-
furnaces are tapered, the diameter to be taken for caleulation purposes = £ box roof in Joco-type b'gilers ig gg)t stayed direct to the external casing
shall be the mean of .that at the top and of that at the bottom where it . s Crown or to girders carried by the casing or is not connected to the
feels the substantial suppart from flange or ring. The length for the -§ casing by slings in accordance with Regulation 210 {¢) and the whale
same purpose shall be the distance from the centre of the row of rivets ~ “-load on the fivehox vertically is borne by the bottom parts of the fire-
commecting the crown and the body of the furnace to the substantial . box where connected to the external casing the working pressure for
§. the parts; if plates are joggled out to meel the casing or if an ogee ring

support at the bottom of the furnace, or fo a row of screwed stays con-
necting the furnace to the shell, provided that the pitch of stays at the . is fitted, shall not exceed that found by the following formula ;-

furnace does not exceed 14 times the thickness of the furnace plate when

the stays are riveted at their ends, or 16 times when the stays are fitted . b T0(t—1 x (L+W) '
with nuts Such_ screwed stays shall be in diameter over the threads ..J.-- WP = Eqn.(68)
not less than twice the thickness of the furnace Plate and in no case "} - LxW(W—W)

less than 7" diameter see Reg. 116(d).

\/_2'04. Hemi:s*pherica;..F-wches_of Vertical Boilers—When furnaces are
hemispherical in form and subject to pressure on the convex side and

t is the thickness of the joggled firebox side plates or fire hole plate
(whichever is less), ogee ring in 32nds of an inch,

L. ig'the length of firebox casing in inches measured between the water

g

are without support from stays of any kind, the maximumn working pres-  F sides of front end plate and saddie plate at the foundation seam,
sure shall be :— . SEV wois the width of firebox casing in inches measured between the
275 (t—1) ' . -} Water sides of casing side plates at the foundation seams,
P, = e <k ... Eqn.(65) ’ W, is the width of firebox in inches measured between the water sides

R o " ',.-f_O,f fire box side plates at the commencement of curvature above joggled

t- ; the thi s o Yo i ; . "Part or where it joins the ogee ring, .

R]:.s th liknede.o £ tlfe top plate in 32nds of an'm(‘:h, N B Where only a comparatively narrow strip of the firebox roof is
5 e outer radius of curvature of the ﬁnlmace mn lnches: i 4 < Stayed directly to the casing crown the area so stayed shall be deducted

h :-from the area represented by. L. ¥ W in the bottom line of the formula

W arni e

(

for 74
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. thus, [(LXW—A) (W—W, )] and so used in Equation (68) in determining

the working pressure for the parts, ¥ A being the area in s 1
? uate n
of the part of rood supported by the: casing grown. E 1nenes

208. Cross Tubes.—The working prassure of the .t -
determined by the foliowing formularms o0 O ubes” shall be

200(t—7)

D .
WP = Working pressure in lbs. per sq. inch,
t = the minimum thickness in 32nds of an inch,
D = the internal diameter in inches of the cross tube.

Eqn.{69)

209. Uptakes of Vertical Boilers.—The working pressure for uﬁtake 1

tubes of vertical boilers shall be determined b
vin y gn. 62 and 63, but onl
half the least pressure so found is to be allowed focxl- uptake tubes. o

SUPPORTS FOR COMBUSTION CHAMEER AND FIREBOX CROWNS

‘210, Girders supporting the tops of fireboxes and co d
: 1P ) ) rbustion
gﬁggg?le? csﬁa tr(;‘?)grm’:c.ﬁ girders supportaflg the tops of fireboxes and com-
s the maximum working T
from the following feommaximt g pressure shall be calculated

CxtxD2xS

(L—P) x D, x L

t is the thickness of the girder at centre when a forgi i
d iy tin
or the sum of the thickness of the / e sirdor 15 made o
plates where the girde
two plates, measured in 32nd of an inch, girder 1s ynade of

D is the least depth of the girder at or near the middle in inches,

L is ‘the distance in inches between the end or sid i
. e plates which
support the girders measured in the direction of the girders, prates ‘

P 15 the pitch of the stays supported by the girder in inches,
Dj is the distance apart of the girders, centre to centre in inches,

‘S is the minimum tensile breaking strength of the i
-5 r : plates formin
the girder in tons per square inch, or whatever is allowed for them, ¢

WP =

Eqn.(70)

Ce= -II_—FI—_ 3 21, where the number of stays in each grider is odd,

N+1

N+42

N being the number of stays to each girder.
(b} Where girders are supported in any other way than by the end

and

% 21, where the number of stays in each girder is even,

or side plates of the firebox or combustion chamber the eal i
P! : alculations for
determining the working pressure shall be made in accordance with the .

actual conditions of support. !

In such cases the length of the strip of firebox  or i
combustion

chamber top nlate fo be supported by the girder shall, subject to the limit,

imposed on the distance of the nearest stay, be taken as equal to the’

product of the number of bolts carried by the girder into the pitch of

the bolts. A maximum nominal stress of 14,000 lbs. per square inch on< :

girder section shall be allowed for steel.

‘B inches.

(c) Slings, links, pins, vivets, and connections to shell of slung

7 girders shall be sufiicient to carry the whole load that would otherwise
- e carried by the girder, and each girder must be equally shung or sup-

ported, For stresses allowed on the sections see Regulation 184.
(4} In the case of girders supported at the ends only by angle bars

" riveted to the casing crown, the length L may, when the girder extends

gver the full breadih of the angle face, be taken as the distance between
tiie centres of the angle-faces. When this distance does not exceed that
of L. in the formula, the pressuve shall be determined in the ordinary way.
The supporting angle and rivets shall be of sufficient section for the
intended purpcse. For siresses allowed on the secticus see Regulation

184,
PaTENT Fizzeox Roors oF LOCOTYPE BOILERS

211. Murchall Type.—For Messrs. Marshall Sons and Compuny's
patent stayless roof for fiveboxes of Jocotype boilers made of steel in
which the centre lines of the corrugations meet the centre lines of the
end riveted seemis at points not fariher distant from the side plates than
;one half the inner radius curvature of the corner formsd by the roof

“ “and side plate, in order to ensure tnat the thickness and height of the

pressed diagonal corrugations of the camber are satisfactory, the working
pressure shall not exceed the smaller of the values obteined from the
fnilowing formula :(—

25000 (t — 1) x H? '
Eqn.(71)

W.e = —
W ox L ox Jwix L

S5 Lk (W L We 4 L
Fqn.(72)

WP =
: W2 o L2
"t ig the thickness of the reof plate in 32nds of an inch,
11 is the height of the corrugation at its highest part measured
perpendicularly on cne side of the plate in inches,
W is the width of the roof plate between the flat of side plates at top

- lesg the inner radius of curvature of corner of roof and side plate in inches,

ie., W + ragius = internal width of firebox at fop.
" L is the léngth of the roof plate between cenire lines of rivets in

212, Garrett Type—For Messrs, Richard Garrett and Son's ccrru-
gated stayless roof for firehoxes of lacotype boiters made of steel in which
the side corrugations are parts of true circles and the radius of the midale
corrugation is not more than about 7j4th of the radius of the outer cor-
rugations and the corrugations are cambered longitudinally, the working
pressure shall not exceed the smaller ¢f the values obtained from the

foliowing formulae :—

C {t— 1P

WP =— X ———— ... Eqn.(73)
R (L4 24) i
C, :

W.P. % E A (10t — —L]}] Eqn.(74)

t is the thickness of the corrugated plate in 32nds of an inch,
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= : : MATERIAL oF CONSTRUCTION
.. L Is the length of the rcof plate between centre lines of riv '
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inches ets in ¢ 215. Material forgF'usigg Weflded Btcililer %?.%ﬂlib_;)(lg?te;rhs% aﬁf%ﬁfi
"is e . . . : : : n i so far as they relate ) :
. E{ Is the external radius of the side corrugations at the middle of the . i’c‘,egfge{’ i,g&%‘éi?c}?liiont%elded boileyr druni{s excepting that the ultimate
enet -2 ashes, - tensile stress and elongation of the materials shall be between the limits
Cinel03 where the roof and . shown in table below and shall ke specified for each component part of
when they are riveted, 510 . o
Ci =125 where the ro - the boilers.
where they are riveted.

side plates are in one piece and 325

of and side Plates are in one piece and 11.25

, . Miaimum elonga-

‘ 213. Fowler Type.—~(a) For Messrs. John Fowler and Company's Ultimate tensile tion per cent.
(Leeds) corrugated roof for fireboxes of locotype hoilers mzde of steel'm | . Description e o N3 per bty
which the crown of 1he roof is tfransversely curved and coriugated in ‘ squa-e inch Aor
the st_yle of Fox's corrugated furnace and the roof plate if not solid wilh
Ehe side plates of the firehox, is securely riveted thereto and to the |
flanges of the tube blate and firehole plate and there is a vow of suitabty ¥ Phates for drum shells (7. e., wrapper plates and tube 88.32 20
sized and spaced screw stays below the commencement of corrugations |- Phates) . ’
on each side attaching the roof Plate to the external casing, when the "D um ends, stand of branch pipes and seatings for 1'26-30 23 for 26-30 tons per
conditions hereunder are complied with, the working pressure shall not | mountings. o gosqf' mz's 32 tons: per
exceed the smaller of the values gbtained from the following formulae — . ’ ' L2832 sqorin Ceens R
' C. (t—3) Sy -

P, = ... Eqn(79) - ‘ ' -
R ‘ (b) Plates over 2” in thickness bofore being fabricated, shall be_
C, (t—1) | uniformly heat treated to produce grain refinement. Heat treatment
W.P. = Eqn.(76)  involving quenching in a Lizuid medium is nei permitted.
W ]: A
a dt i? the t!}ickness of voof plate hefore corrugations are formed, in : SEAMLESS ForGen DRUMS
2nds of an inch. )
nds of an inc ' . o 216. Process of Monufacture—Carbon: steel for seamless steel
- 253 tl%lcknc::sshof side plates of firelox to which roof piate is attached : drums shall be made by the open henrth or an electric process, acid or
I 32nds of an inch, 1 '

basic. .
217, Chemical Analysis.—The stezl shall contain not more than

0.05 per cent. of sulphur or of phosphoi'us_. .

i i i ' 218. Freedom from defects—The drum shall _‘be free from surface

W is the width of firebox in inches measured over water sides of -} .Gefects and shall be machined to the preseribed dimensions.

e plaics ot the seams rttaching them to voc? plate. : Defects in forgings shall not be required without the previous sanc-
¢ =20 .} tion of the Inspecting Officer. .

€. = B75. - 'S 219. Heat treatment.—Each drum shall be efliciently heat {reated :

- (b} The corrugations medasured from top to bottord on one side, .} (a) At various stages during manufacture, as required.
shall not be less than three times_the thickness of the finished plate in

R is the radius of transveise curvature op camber of middle part of
corrugation measured from the bottoin of corrugation on water side, in
inches, '

i i i \ ior to the hydraulie
depth and not more than 12 times the thickness of the finished plate apart. - (b) ggtcomp fetion of the forging pracess but priot fo th Y
(¢} The inner radius of corner at sides where corrugations merge § - o i i h echanical
into the flat sides shall be not less than 4 times the thickmness of tﬁe § ., 220. Mechanical Tests—Material sh_al_] comply with the mecha

finished plate. - )
(d) The length of the plain parts at ends of roof beiween the centre

% - lests herein specified.

Sufficient material shall be left on the open ends of each forging to

i yi - - = ial test pieces to be taken. These tests shall consist of
lines of riveted seams and commencement of curvature of corrugations ;ﬁbllgsstat]ﬁiingi t:nsillt)e and one bend test from each open end. In the

shall notl exceed that allowed for fat plate margins under Regulation 181. - case of drums with open ends the test matenal ol oo peray 1y the
CHAPTER V N

_ before heat treatment. If the drums are closed in at the ends the test
¥ 3 ) i diately before this operation ; subsequently
FUSION WELDED AND SEAMLESS FORGED DRUMS FOR WATER . Uings shall be parted off immedia y
TUBE. BOILERS AND SUPERHEATERS

.. the test rings and the forging shall be similarly and simultanesusly heat
GENERAL REQUIREMENTS

F . treated in the same furnace.
214. Where appiicable the general terms of Chapter 1 relating to

. 1. Selection of Test Pieces—(a) All test pieces shall ke selected
Sy tgg authorised Inspector and shall be tested in his presence apd he
Certificates from Ma_kers, Inspecting Authorities, ete, and of Chanter III 3
cencerning construction should be followed., ©

3 ] Shall satisfy himself that the conditions herein described are tulfilled.
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{b) Tensile_Tgsts.—uThe ultimate tensile stress and elongation shall
be between the Jimits shown below. A range of not more than 4 tens per
sq. in. for any one forging shall apply, such range to be specitied for
each drum.

(1) Ultimate tensile stress 28 to 38 tons per sq. in.

st éii)dE’:ll?nfaIgi'on 28 per ::ent6 fo- 19 per cent. determined on British
andard lest Plece C, or a subsidiary standard round . pi
Apperi B Y nd test piere (see

In no case shall the sum of the ultimaté tensile st -
ponding elongation be less than 57. S siress and corres

Should a tensile test piece break outside the middle half of the test -

gauge length the test may be discarded and )
the o eeth another test be made of

(c) Bend Test Pieces.—Bend test pieces shall

. T > 1 X be of rectangular
scelion 1in. wide by %-in. thick. The edges shall be rounded to a radius

of 1]16. The test pieces shall be bend over the thinner section.

. (d) Band Tests.—The test pieces shall, when cold, be b
belr;gf,z-bent without fracture, through an angle of 180",, thecaljjité?ngg
radius ofrthe bend being not greater than that specified in table below :-—

. Ultimate tensile stress, Tons per squareinch, Interna radjus of
2nd.
Tnches,
Upto 32 1/4
Above 32 and up to 36 3/8
Abave 36 and up to 38 . 5/8
Bend tests may be made by pressure or by blows,
222, Additional tests before reiectics it] i
i jectien——Should either a tensile or
a bend test fail, two further tests of the type which failed ray be made

on test pieces cut from the same test rings. If the result: i N
these re-tests are satisfactory, the drum shall b anacpined from

that in other respects it fulfils the conditions of this Chapter

In all cases where final re-tests do not gi i
t Elve satisfact
drum represented by the test pieces which fail shall be r%?e(c;‘gg.mts, the

223. Discard.—Sufficient discard shall be mad
2 ! e from-th e
bottem of each got fo enswre soundness in the portion for efof‘gi}ng:md'
224, Forging—The forging shall be made fro i g
m a solid
gunched, bared or trepanned,_or a ternatively, hollow cast irclgittsmgzz-"
wca l}liefd}_ heT}l:gIlriﬁqltang wal] 1? t}}luencgse of the solid cast ingot, or the
& ow ingot as cast sha Te i ic ' :
one-half in the prjoce%s of forging. ® reduced in thickness by at least

225, Tubes.—(a) Tubes shall be of cold dr

finished weldless steel and shall comply with Regulations 38 to 46

steel, seamless steel tube or of cast steel
Regulations in Chapter Ir.

awn weldless or ot - |
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226. Pipes.—Pipes forming an integral part of the boiler unit shall
- comply with the Regulations of Chapter VIIL

227, Steel Castings.—Steel castings for pressure parts shall comply
with Regulations 55 to 65 (238 to 35 tons per square inch).

Fusron WELDED DruMS

] 228. Definition of term * Fusion Weld’—The terrm ‘ Fusion Weld’
is for the purpose of this chapter, applicable to all welded joints made by
the metal-arc process with covered =lectrodes or other electric arc
process in which the arc stream and the deposited weld metal are
shielded from atmospheric contamination. ‘

It is intended that. this Chapter shall apply to the singie run or heavy
run welding process and that welded boiler drums manufactured by
that process shall conform with all Regulaticns of this Chapter, excepting
thosze in which divergence is necessary solely because of special require-
meris essential for the mast efficient utilisation of that process. Thgs
all Regulations governing quaility of material, construction, workmanship
and testing (both non-destructive and otherwise) are applicable,

When welded drums ordered to this Chagter are made by the single
run or heavy run process it will be understood that Regulations 233 and

- 248 do not apply in their entirety.

229. Equipment of Workshop.—(a) The welding plant and equip-
ment are to be of good quality and maintained in an efficient working con-
ditien.  The welding apparatus is to be installed under caver and arranged
s0 that the welding worlt may be carried out in positions free from
drauzhts and adverse weather conditions. Tie procedure is to he such
that there is regular and systematic supervision of the welding work,

" and the welding operators are to be subjected by the works official to
periodic tests for quality of workmanship. Records of these tests are to
be kept and are to be available to the Inspecting Officers for serutiny,

(b) The Works should be equipped with an efficient testing laboratory
which should- include .apparatus suitable for carrying out tensile, bend
and impact tests, micro examiration of specimens and X-ray examination
of the actual joints in pressure vessels. The Works should also be equip-
ped with a suitable heat treating furnace having satisfactory means for
temperature control, but as an alternative arrangement may he made
whereby the drums can be heat treated elsewhere.

. 230. Consiructional details and preparation for  welding.-—The
" manufacturer shall supply the Inspecting Authority with a fully dimen-
sioned sectional drawing in full detat] the construction of the drum(s) for
approval betore putting the work in hand.

A full sized dimensicned sketch of the weld grooves for the longi-
tudinal and circumferential seams shall be shown on the drawing.

FFull sized dimensioned sketches shall also be shown of the details
. of the joints for stand pipes, branch pipes and seatings and the position
- Of these jeints relative to the longitudinal and circumferential seams and
other openings shall be indicated.

231, Preparation of plates.—The cdg_,es_ of all plates shall be pre.
pared and surfaced by machining or chipping.

Before welding is commenced, the grooves shall »e thoroughiy
cleaned of rust, oil or other foreign matter.
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Before welding of the joint is commenced (apart from tack welding)
the surfaces of the plates at the longitudinal and circumferential seams
shall at no part be out of alignment with one another by more than 10
per cent. of the plate thickness, but in no case exceeding 1|8 in. for
longitudinal joints or 3[16 in. for circumferential joints.

232, Cylindrical shells of drums—Each drum shell plate shall be
of cylindrical form tc the extreme edges of the plate. The bending shall
he done entirely by machine and local heating or hammering is prohibited.
Where the plates are bent to a diameter, less than 40 times the plate

thickness they shall be efficiently heat treated after bending to relieve °

internal stresses unless during the last stage of bending they have been
uniformly heated throughout.

233. Method of making welded joints.—The scams shall he welded
from both sides of the plate. Before the second side of the nlate is
welded, the metal at the bottom of the first side shall be removed by
grinding, chipping or machining, ' -

Additional runs of metal shall be deposited at both surfaces of the
welded seams so that the weld nietal at the level of the surfaces of the
plate is refined as far as possible. The surfaces of the welds shall there-
after be machined or ground so as to.provide, smooth contours and to
ke flush with the respective surfaces of ihe plate. ‘There shall be no
undercutting at the junctions.

The positions of the welds shall be marked permanently to facilitate
their lecation.

Net less than two runs of imetal shall be deposited at each

. : ) . weld
affixing stand pipes, branch pipes and seatings.

Each run of weld metal shall be thoroughly cleaned :md freed from
slag hefore thé next run is deposited. .

234. Type of welded joints—The longitudinal and ecircumferential
seams shall be made with butt joints of the single or double U or Vee
type.

235. Number of joints—Where, having regard to the approved
design, the dimensions are such that the shell cannot be made from a
single plate, it shall be made with the minimum number of joints and
the longitudinal seams in successive rings shall not fall in line.

236. Position of tube holes.—Tube holes shall not be located in a
welded joint. The distance between the edge of a hole and the edge of
a longitudinal or circumferential seam shall be not less than 1 in. where
the plate has a thickness less than 1 in. In plates 1-in. to 2-in. thickness
the minimim distance shall ke nst loss lhan the thickness of the plate
For2 plates of thickmess greater than 2 in. the minimum distance shall
be 2-in,

Nots.—The edge of the weld shall be considered as the edoe of
the weld groove as machined in the plate prior to welding, -

1 237. Circularity of drums—The difference hetween the intern:.a]
diameter of the drum measured at any cross section and the nomina
internal diameter of the drum should not exceed 1 per cent. of the latter,

Any deporture of profile measured on the cutsids of the drum with
a gauge of the designed form of the exterior of the ciru;n and of lenétﬁ
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equal to a quarter of the internal diameter, shall not exceed the percent-
ages given in table below :— )

Percentage of

Nominal internal diameter of drum nominal internal

diameter
- N
Inches— _
Up to an:l inctuding 34 0373
Over 316 up to and including 45 .. 033
Qver 43 03

Flats at the welded seams shall not he permilted and any local
departure from circularity shall be gradual.

238. Mechanical tesis and test plates for fusion welded seams.—
{a) Fusion welded joints shall comply with the mechanical tests herein
specified.

v

Not less than one set of test plates shal! be provided in vepresent
the welding of each longitudinsl seam. ‘

The test plates may bLe attached at each end of the longitudinal

seam or' the set may be lccated ai one end only.

{b) Where the drum shell is formed in two or more courses, the .
- staggered lungitudinal seain shall be regarded as a continucus longitudinal

seam, provided the welding be effected In one reasonably continuous

operation and by the same operator or ¢perators.-

{c) Where there are zivcumferential seams only or where the method
of welding the circumferential seams differs from that employed for the
longitudinal seams, the method of providing the test plates shall he dacided
hy the Inspecting Authority.

(d) The test plates shall be of a size sufficient for the preparation
of the iest picces specified in Regulation 239 (a) and for any repeat test
pieces that rnay be required. The material for each set of test plates shali
be cut from the respective plate or plates forming the appropriate seam,
and before being cut shall be stamped by the Inspecting Officer. -

(e} When the analysis of thg plates is approved by the Inépecting

Authority end is ceasidered sufiiciently similav, Lthe fest pliles may be
cut from one drum shell plates, only.

(f) In the case of insufiicient material being available on the shell
plate to permit the cutting of test pieces, these shall be acceptable if they
are made from another plate provided it is made from the same cast.

(g) The weld groove in the test plates shall be similar te that adopted
for the corresponding edges of the longitudinal seam, and the respective
fusion faces shall be in continvous alignment. The test plates shall be
reinforced or supported during welding in order to prevent undue warping.

The weld metal in the test plates and the seam shall be of the same
grade of electrede angd shall be deposited continuously at the same cpera-
tion.

f
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ired unless agreed
€ In such a manner
15 still representa-

{h) The weld in any test plaie shall not be repa
by the Inspecting Authority and the repairs shall be don
as will ensure.that the repaired seam in the test plate

_tive of the material in the main seam.

(1) Where it is desired to straighten test plates which have warped

during welding they may be straightensd at a temperature below the tem-
perature of heat treatment of the drum to which they belong, Straighten-

(i) For heat treatment see Regulation 248,

(k) If any defects in the weld metal of a test plate are rovealed by'

radicgraphiecal examination, the position of these shall be clearly markai
on the piate and test pieces shzil be selecied from such parts of the test
plates as may be decided by the Inspecting Autliority.
239. Szlection of Test Fieces® —(a) From the

on cach longitudinal seam, test bleces shall be select
tests, the specimens being cut out as shown in ¥
by the Inspecting Officer for identification :—

(i} One tensile test specimen for the welded joint,

(ii) One all-weld metal tensile test specimen.

(iti) Two bend test specimens.

(iv) Two Izod impact test specimens. )

(v} One specimen for micro and macro exarination.

The remainder of ea'ch set of test plates shall be retained for any
re-tests required, Any specimen for re-test shall be cut from the same
set of test plates as the original specimen.

test plate ox plates
ed for the following
igs. 8 and 9 and stamped

(b) Surfaces of tensile, bend and TIzca impact specimens corres-
ponding with the outside or inside of the drums shall be only lightly
dressed so that the rolled surface of the parent metal Is not wholly
removed, except that where the relled surfaces of ti

e abutting plates
are not level with one another, one plate may be machined at each
1i”'ellce of the weld, provided the depth of metal removed dees act exceed

32 in. .

_ . 4d &b
6
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*Examples showing approximate dispositions of the test picees in the test plates are shown
in figs. 8and 9. N :
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Fig. 8 'Details of test plates.

1. Tensile test for joint.
2. Tensile test for all-weld metal. _ _
3. Bend tests, outer and inner surfaces of plate (at weld).
4. (a) Izod impact test, outer surface of plate.
(b} Izod impact test, inner surface of plate.
5. Micro and macro specimen.

5 0y
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Fig. 9 Details of tesi plates.

Tensile test for joint.

Tensile test. for all-weld metal.

Bend test, outer and inner surfaces of plate (at weld).
(a) Izod impact test, outer surface of plate.

(b} Izod impact test, inner surface of plate.

5. Micro and macrc Specimen.

= W

: i ¢ Pi ‘Joint.—The dimensions of

40, 1sile Test Pieces—(a) Welded Joint. ! I f
the gggmgg; !shau I;e in accordance with the sketch in Fig. léoé Speci
men 1, and.the specimen 'sha]l_b% 1cuz txt'gnsverasglieirn;o Eil'{xjc; S\vemet Sael?r?\lv
When the capacity of the available testing mr hine does low

i pecimens s .

the full specimen to.be tested, two rlxjari?}wefun ek none of e Snat
be substituted. These specimens shall e] lle be as Bront as the semre
at the welded joint and their breadth_s sha 2 % 25 the testing

i 7ill reasonably allow, prowdec} the_e ective i
:ranrzghg}etl'::test plece isynot less-than 115 sq. in. (see Fig. 10, Specimen
13). EEE
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(b) All-weld Metal—The djhlensions of the specimen ; i
> - e, : shal
accardance with the sketch in Fig. 11, Specimen 2. P'I‘he specimelnb:hallrll'

‘ gﬁgsget a;r.atlrely of deposited metal and ‘sha}l be.cut longitudinally from

ey

3

i
?

Specimen i Tensile test for duink

Specimenia: TensileGast for Joiwts (Thick plates)
Fig.10.
Fig. 10 Tensile Test Pieces.

T = Thickness of plate.
b = Bread'th of test piece.

Specimen 1. Not less than T and in no case less than 114 in.

Specimen la. T X b not less than 1% sq. in.
W = Width of weld groove.
P = Parallel length, minimuym = 3 X W.
r = Radius ‘at shoﬁlder, minimum = 15 in.

B R

i

]

—_— i b i o

941

THE GAZETTE OF PAKISTAN, EXTRA., DEC. 27, 1951

Fia. 127. - Speci.men' 3 Bend tcst

{—== - B
n........_.__/fa‘ @ Z\ - .
Fla, . e—P——e
SPECIMEN 2.

Fig. 11.—-Tensile test pieces® all-weld metal.

Parallel Radius at
Diameter D Cross-sectional  Gauge length length P shouder
- area A . G minimum R m'mimum_
in, 5Q. in. in. in. in,

. 0.798 0500 0 282 318 070
0564 0250 0 200 225 050
0.505 ’ ] 20 79 20 045
0419 018 1470 191 0-42
0452 - -Ole 160 180 140
0437 1 155 174 030
0.424 oi12 1-50 1469 037
0-399 01 50 1-4] 1-58 035
0357 0100 O - 126 142 031

241. Tensile Tests—(a) Welded Joint—The Wtimate tensile stress
shall be not less than the lower limit specified for the plate (see table

-under Reg. 215)}. ,
(b) All-weld Metul—The ultimate tensile stress shall be not less than

the lower limit specified for the plate (see table under Reg. 215).

The elongation shall be not less than '20 per cent. on a gauge length
of four times the square root of the cross-sectional area of the specimen, and

- the reduction in area not less -than 35 per cent.

249, Bend Test Pieces.—(a) Two bend test specimens shall be made.
The specimens shall be rectangular in section and shall be cut transversely
from the weld so as to have a width equal to one-and-a-half times the
thickness of the specimens. The corners of the specimens shall be rounded
to a radius not exceeding 10 per cent. of 'the thickness of the specimen.

(b) Where plate thicknesses do not exceed 1, 14-in. the thickness of
the specimen shall be equal to the full thickness of the test plate. Where

the plate thickness exceeds 1, %4-in. the specimen shall in all cases have a

T e, TR TR T ke e

Yy
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- waste the metal local to the outer surfacz of the wel

corresponding to the outer surface of )
with the surface corresponding with t!ft}}s;'eir?
tension. ~The specimens are
are apart by a distance not
. Specimen, and shall be push
diameter egual to three ti
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thickness of at least 1, 14-in. el

Egiggcrilesq,t 1ils gbtz_ained (see Fig. 12,'S"pecimen A). Tgedgggg?ﬁngge%mgg
s With the inner surface in tension <hall be prepared by cutting to

d s0 that the desired
men B). Where the
be cut from the same
e plate one above the

specimen thickness is obtained (see Fig, 12 i
thickness of the plate permits, both specimens rsnp:;l
piece of plate, the specimen being located in th
other (see Fig, 12, Specimen ), ‘

1 oulen surfocey

shecimen I . o iy =
TRV EeL  — — -~ — — — L _ ' . VWalme

]
© Mormal bend Spacimen. A VA

M e
- ; e bl e —— ==
. Specimen 3 | [ 1V Iin.t
. ' i

tnner Surface
Reverse bend Specimen.

outer Surface~,

o1
— tFainke
B
Neemal bend ’ .
- St e

. the ||'n.t.
newﬁe_!‘-;\c’jh T_m__._—h o .—_-“Elin t

I Varer tunface 1% in
) L P= 1% of £
Both specimens cut fram S0 e Prece of ?\.n.tc.. C

Corners pvounded t :
rat cnce.a.d.t:mi m,.-q? radivs et d

; ; 4

N

7 (_)‘S-ZM)
N

surface: of weld, in tensior-
ig. 12.—Specim§n 3 Bend test.

243. Bend Tests.—One specimen shall be tested with the : surface

rum inftension and the other
ner surface of the. drum i
to E)e mounter on supports the faces of.\vhiclr;
more than 5.2 times the thickness of the
ed through the supports by a former having a
mes the thickness of the specimen. - -

S A e 4

s = e sk

‘
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On- completion of the test no crack or defect on the outer surfac:ofs_ti_f
‘the specimen shall be greater than 1|16 in. measured across the specimen

‘or 1|8 in. measured along the length of the specimen. Premature failures

*at the corners of the specimen shall not be considered cause for rejection.

244, Izod Impact Tests.—The dimensions of the two specimens shall

“pe in accordance with Fig. 13, Specimens 4a and 4b.

One specimen shall have the notch cut at the middle of the outer

"surface of the weld and the other at the middle of the inner surface of

the weld. . ‘
The test shall show a minimum Izod impact test value of 30 it. lb.

— . Hommer Skrikes here
.__.'g.!m«.:-__.T
YT RAT
' v oy
H 1 i .
< N A5
. L
\; ." - 2ym,
SN Veme ’ |
vy LA L) 5.
. I 1 ARd = e,
io——3T ey e EHLARALD ViEbl OF MOTEW
pr—is T -] ‘ )
Ry Eermerete Sheilkes here.

st meryrr it “bs_‘ﬂ.ﬁe}_‘.&_;

P it el g i S e s AT S

Do D r Specimans Ao ond Abylzed imhact Lagd

245, Additional tests before rejection.—(a) Should any of the test
specimens taken in accordance with Regs. 238 to 244 fail to meet the
specified requirements one re-test shall be allowed for each specimen that
fails, provided the following minimum figures have heen obtained :

(i) Reduction in area 30 per cent.
(i) Any other test except the bend and impact tests, 90 per cent.
of the specified requirements. . .
- {b) If a cold bend specimen should fail to meet the specified require-
ments, two re-tests shall be taken from the same test late and these

X s “shall comply with the requirements of Regulations 242 and 243.

: (¢) I[ an Izod impact test fails to meet the specified requirements two
_re-tests shall be taken from the test plate, one each side of the original
. specimen and separated from it by not more than 5 mm. Both re-tests

* ghall show a minimum Tzod impact test value of 30 ft. 1h.

(d) If it be found there is insufficient metal to permit the preparation

- of specimens for re-test from the remainder of the test plate from which

" the original specimen was talken, the specimen for re-test may be cut from
the test pldte relating to the opposite end of the same longitudinal seam.

246. Non-Destructive Tests—(a) Micro and Macro Examination.—

* A specimen the full thickness of the plate and not less than half-an-inch

wide may be taken from each set of test plates by the Inspecting Authority
- for the purpose of micro and macro examinaticn.

{b). Radiographical Bxamination.—Every portion of the longitudinal
and circumferential welded joinis of the drum shall be subjected to radio-
grapliical examination.

-
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; - The method employed in obtaining. the radiographs shall be such gg . and the
to show clearly defects having a magnitude equal to 2 per cent. of the g5 the completion of the welding of the gegn’};s ; bef01:e
b thickness of the welded joint. To determine whether this result is being g 248. (a) After taed pipes and including welding repairs uueving'
i obtained, an indicator of approved form which includes a portion equiva. Pelding on of ti}e p al;; dram shall be heat treated for stress re ide the
lent to not more than 2 per cent. of the joint thickness, shall be placed in@¥'the hydraulic test, e?:]%ent the official test plates shall be-lying insi
the vicinity of the weld so as to make a record on each radiograph. M fguring this heat trea , oving treat
"Each section of every weld shall e marked so that the radiographs Y arunt. : jected to a primary stress relieving -
can be easily correlated to the particular part of the joint represented, ;- ¢ (b) Where the shell is subjec

| b d ¢ " il I‘um, th.e -
! Ef the ueldb Shal gu}a] 1ih“s ﬂnd 11‘:1(:3.1 t tl e ﬁllal t t eatmel to be gerll tO the d
Y e Inspe(:t imng A”thority T] i T uring the prlma]v:;r treatme.—lt and
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Heat Treaiment .

est plates may be placed inside the sheil d

welds deemed uansatisfactory shall be rejected or dealt with under Regu.-.

lation 247, and be radiographed again,
Repairs to Welded Seams after Radiographical Examination

247, (a) General.—Any repair to a weld carried out by the manu--

thereafter cut up and tested witl
the drum.

hout waiting for the final treatment of

. s tress relieving
S N el i subjected to primary s £ which is
(&) Where the’s“’fl% lsanoljcimargr stress relieving treatment wh.{,alexd
eatment or is subject to & p plates may be plac

; - : heat treatmeat, the test plates heat
- identical with the final hea ') ions which is to be e
facturer shall first he agreed to by the Inspecting Authority. %OStidle any other drum of C%mpg}?;);‘:eflm%%iﬂ?;at txfeatment is to take
) Where defects oceur in distributed positions in a seam, repairs to treated in ac::ordanc@ “’}ﬁl,cth icsixe drum relating the test plates will even-
i the extent of 15 per cent. of the total length of the seam shall be permitted i place in the furnace in wiiiet

[P,

to replace the defective welding.
Where the defects are located in a single continuous length, the per-
missible extent of repairs shall be decided by the Inspecting Authority,

(b) Longitudinal Seams.—Where the weld metal in

to comply with the requirements specified, the w
may be removed and the seam re-welded, provided that :.—
(i) the original test plates are similarly‘trez'.ted, or

(if) new test plates of the same thickness as the joint and of similar
quality of material are attached to the end. of the seam and .

re-welded with it.

In either case the Dlates shall be tested in accord

tions 238 to 246, and the requirements for heat treatment shall be
accordance with Regulation 248,

.. () Circumferential Seams—With regard to the extent of permis-
sible repair and when agreed by the Inspecting Authority, a circumferen-

tial seam shall be treated in the same manner as a longitudinal seam. The
Inspecting Authority shall be entitled to
a re-welded circumferential seam.

(d) Removal of Defects.—Defects shall be cut o
machining only and not by burning out the defective part,

(e) Ezamination before Ee-welding.
been cut out, the Inspecting Authority shall be entitled to make an exami-
nation hefore re-welding,

(£} Proceoss
used for repairs,

_A8) Radiographical Examination after Repa
shall be subjected to radiographical examination.

(h) Specimen Fepresenting Repairs.—The Inspecting Authority shall

be entitled to call for specimens representing any welded repair, for the
purpose of examination and test.

i) Diagram of Welded Repairs —On completion of all
repairs the manufgcturers shall, if requested, sy

a detailed diagram showing the position, length
such repairs,

Used for Repair—Only metallic arc welding shall be

welded
pply for record purposes
» depth and width of all

any way fails }
howe of the weld metal - " sufficiently large to accommodate the whole drum,

ance with Regu]_a- -
in 1

call for representative tests for

~——Where a defective part has "f

- perature sha
N lr)notal The drum ma,

ut by chipping or :

irs,—All repaived areas ki -

- throughout their length, care

] tually be given its final heat treatment.

3 PR at 8 -1 1"
(d) Temperature charts shall be subxmtt}?’d 2tlo ;ggggzggdugﬁ igé?attig:‘l
‘ ey represent have been ¢
ates and the drums tiey repres

Eléi;&ng, soaking and cooling treat_l'nentf“ dhall be placed in a furnace
- (e} For this heat {reatment the dieum st placed In 2 sha‘ll ce
3 e drum

lowly raised to a temperatlure between GOOCC e:cnd Gg?‘:&‘ugnd S}xlx g‘nﬂtemw
gl?a\;l iemain until it has uniforn}ly %*eaggeli i;l::feseg;? rature.  Such tem.
PR S‘L‘.Si:;lngél af.‘.olg“fesd 1?0 cool in the furnance, but, if with-
drawn, shall be screened from graughts whilst cooling. - e deum may

' (f,) Alternative proceduves for the heat treatment of \

* be submitted to the Insepcting Authority for approval

i rmissi to heat treat the test plates
S Y i mlaSlbleﬁ ing Authority is satisfied
e e e Fallons factors will he the

(g) In specm cad e
y from ine dr 1 2 A
fﬁ[@ﬁ %ﬁ%lyme}e?rlls adopted to ensure that the following

‘E. same for the drum as for the test plates;

Rate cf heating. -

Maximum temperature.

Time held at maximum temperature.
Conditions of cooling.

Hydvaulic und Hommer Tests

. . eal-
i elding and after heat trea
2 -um on completion of all we aiter h treat-
441'?- liEl?g }slu%%:é?ed to a hydraulic test pressure of o?fealﬁq g. ?flleile nes
rt?len%gilgr drum moximum permissible working t}'izxc‘ﬁ‘s;t”h, ind while the
o i i he w all ke given a g ner
e IS A . care iigglg tak%n‘ to avoid damage to the surface
of the plaies. - . ‘ .
raised to twice boiler druin imaxmnir
- this the pressure shall be raised 'to‘ ! ol Jpaximun:
. Aftsll thxlsot‘lil{?nlw pressure and be ma‘intamed for aalxs?gctcl;]m?e me
De}ﬁm}:ﬁtgt% enable Zn inspection to Le made of all seams ang
suffict ins <
but for not less than half-an-heour.
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e } Mg construction.—.
ast at t(l?;a ;vollomng stages of consir?:::.tionln
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t.hen the test plates are ready f i

ion ata,Le or stamping for

ore they are cut from the parent. plat
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. .1252, The maximum permissible stresses for drum shells shall be as

Spection shall be given in the table below :—

made at:

Id?ntlﬁca‘- iy Permissible stress for steel Having an ullimate tensile stress in tons per square
€ or plates, R i : ,

- inch of ¢

(i) W,
hhen the drum shel] plates a

! circular B
ed, and the ;)31‘115‘251?:91 I;igghggci‘i?ld:jng grooves alfgi%affﬁﬁ' ; . ] ] ‘
((1}1)) gl;en welding is in progress eady for welding, : Lo 8- ’ 1236 34—38
v hen weldi oy . . : ‘ !
(¥) When thedilr?sg;dat th? outside surface has been completed, : wﬁfli';’lg : ‘ ’
vaFa e surface has s " tem e |- , " Wrapt ; ; . 5.
. lJ‘?fom the outside surface is bgl?é‘gsléléepared for welding ang - emperalure ‘Wg?ggr w;fli%g: Pt Pcl:)fcfups]g:b ' =S?§§El§” - =55&Té§fis'-
(vi} When the seams are dr ' S of scamless of fusion “welded and drums drums
(vil) Whe ressed, forged o welded seamless Ib./sq. lb.fsq. in. |
n the seams are being radiqe droms . drums - . forged inch L
(viii} When the cpenings are p 8 radlographed, i to.fsq. in." |, ésmss?&n } ‘lbd,'mms
=5 l'epared ) ¥4 ' ’ ’ : utt welds Jsq. in.
(i) ;?}? these are being weldecIiJ in I513;0';;Star_ld Pipes and seatings. T ] pustwelde)
en th ' T
tost e drum has been heat treated, prior to the hydrausic i
(x) When the ¢ : ) A B - | ¢ D E
: est plates are » .
specimiens, Plates are ready for marking off the te~L: ; Up"'m . .
(xi) When th ' EEY AR : ' S g
e tes i R : - ‘ Lo L .
for testing t specimens have been machined and are reagy’ . 470°F. [ - 15 300 12 000 14 000 16 000 . 17 000
(xii) When the drum is r ) - g | 480°F. | 15300 |- 12 000 14 000 16 000 16 600
(xiil) When th S ready for hydraulic test M . -
e tube holes are bored and the drur’n i H0°F- 3 300 12 000 14 000 15 600 16 200
. is co ' A1 )
Kelations for determining th mpleted S00°F 4 80 H 700 14 000 L 130 15 900
‘ . e workinr . : . ‘ o -
fll iy prt'ssmc of ’G " . - o -
Sion welded and seamless forged“ ;rt;g]xn gube boilers with 350°F. 13 '200 10 300 12 500 . 13 700 14 200
’ 600°F, 11 600 L9200 | 11100 12 200 12 600
‘\{Eali: Shells of ste 7 SHELLS : 650°F. 10 300 8 200 9800 | - 0800, 11300
drum shells (e, w‘rarﬁggr ﬂmfj water drums.—The workin a 700°F. 9200 7 300 8 800 9 700 16100
following formula :.— and tfube plates) shall be det g pressure of Lo
e ' ermined by the 750°F. 8 300 6 600 8 000 8 100 9 100
2__Iy2 - L - - . 3
W.P. — (DD go0cF. [ ¢ 7s00 | § 000 1 700 7800 | 3 206
(D,*+-D2) " Equ. (77) 850°F. 6 950 5400 6600 | 7100 | 7400
I o . : . .
nrghe above formuta : 900°F. 4 600 3700 | . 4600 | 4600 4 600
Dy = Maximu . . ' : : ’
! M external diameter of L
D=wm ieler of drum in incies, Intermediate values may be inter-polated.

axim intér i
A '—BoiLII:; mtelma] diameter of drum in inches
P = working pressure ; .
—_ . . e :
f = Permissible wor s oL i

et king stress in 1p :
at WUlkan-g metal temperature in the table irf' FI;: : ;q' "
= Efficiency of Jigaments b 8. 252.

. twaen ti
Egn. 56 o 57 etween: tubeholes or othep

“In ti Hetlar
dr”mnénﬁ'lljmagcu}d}: case Of an unpierced wrapper
Reg. 252 column B permissible stress’ on butt

The working metal temperature shail be' taken as: .
- (a) For.saturated steam, water and muddrums, the saturation tem-
perature corresponding to the pressure WP plus -50°F. .

in shel (b} For s'upei'h.eafer drums ; the designed maximum steam -tempera-

ture for that drum plus. 50°F, . . )

Where the drums ave adequately protected from the gases of com-
bustion or swept by such gases-in the third or subsequent pass of a
boiler, thée working metal temperature shall be taken as the saturation
or designed.maximum steam temperature as defined above, whichever
applies. -A covering of refractory or insulating material which may be
liable to become dislodged shall not Le deémed adequate protection. .

¢penings

blate of a fusion v i
weld from the ta;i]ad?g
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] S . . : . ) . o Permissible stre. -c.)f steel having. an ultimate tensile stress of:
253. The ligament efficiency of drum ‘shells shall comply with Reg. §. rermissible stress o . B .
196, - ‘ . . . o : .

Warking metal

254, Longitudinal Stress—The maker of the boiler and the Inspecting | ‘emperaiwre UBions | 260 tons | 22 tons
Authority concerned shall be responsible for ascertaining that the longi- * ) Lo per sq.in. . persq. . + Persq.an.
tudinal stress, resulting from the comnbination of stresses arising from ¥ S
internal steam pressure, the seli weight of the drum and its contents, B
and all- externally applied loads, shall not exceed the permissible working
stress corresponding to the working metal tempeératures included in
Regulation 252, : '

3

; 1b. per sq. m Ib. pcr sd. m . Ib. per sq. in.

. T UnlE L. i0 900 - 12 500 %0

255, Intermediate Boiler Drum Supporis—Where a boiler drum is gf)go';‘ o " ,-3 3% 1% .10 oeo 11100

supported at intermediate points in- its length at a distance greéater than : §50°F. .. - ‘ - 8 800 _ g ggg

one internal diameter from the end of the parallel portion of the drum : 700°F.- - gggg: "3 000
shell, the shell shall be thickened locally to.the supports. or so designed |- ngzg- T - 6500 - |. i 7300
that when the loc¢al stresses set up by the supports in the' drum shell are : gSonpj ) & 000 6
added algebraically to those caused by the internal steam pressure and B 900°F. 4 600 4
supporited loads, the maximum resultant stress does rot exceed the per-

missible working stress at the working metal temperature. :

588858

Intermediate values may be interpolated,
END PLATES

4

-256. Dished Drum Ends.—The working pressure of unstayed drum
ends dished to partial spherical form and subject to pressure on the con-
cave side, shall be determined by the following formulae .—: -

-{a) Drum ends having no unreinforced opening
dimension than four times the plate thickness :

. ITxSx(t-f
WP ="

B———

with a. greater

e .. Eqn. {78)
DxKxF . : .

- " . . - . -

. (b) Drunt ends having a cential manhole cpenjng :

T BxSE-4f o S ;--.5
- WP, = ‘

—.. e = Eqn (79)
DxKxF ‘ ' o

Where t = Thickness of drum end in 1|32 in. (see Reg. 259). - . X% :
. W.P. = Boiler working pressure in 1bs. per sq. in, -
D = Qutside diameter of drum ‘end in inches,

h = External height of dishing ‘in inches,

FaE
»

h
K= A factor dependent upon the ratio I—)-and
obtained from the curve shown in Fig. 14. |

§= M_inimum‘ ultimate tensile stress of plate in tons per sq. in.

F = The permissible stress in Jbs. per sq. in. for the plate material
for working metal temperatures up to 50° (see Table below). .

f= Thé permissible stress in lbs. per sq. in. a
temperature of the drum end (see table below} :

= (¢} The working metal temperature shall be'.takén. as

(i) Foi-"drum-enﬁ of saturated steam, water and mudd.rt-m"ns,--‘ tne
saturation temperature correspending to the pressure wW. P, S

- (ii) For ﬂr;lni _ends superheater drums,’ the designed maximum steam
temperabire for that drum. C : o

t the working metal

Fig.14. »
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257, Shape . '

fo]lowing—':-—p : o_f.drum. fI‘h_e shapg of drum end shall conform to the

- (a) The inside radius of - hall be
. ..outside diameter ]g.

- o (b) . The inside COI‘her- . B
: > > radius r s
times the plate thickness1 shall be mot less

() T i
follows ). ¢ external heig

‘whichever is the greater,
ht of dishing h may be determined ag

Chime— oD b
Jl_;Rz (R2 — —) % (Ry+ ——27,)
. T > 2

1_\?Vh:e‘rg 5; Tj Outside vadius of dishing'iin inches (see Fig. 15) { .
15). 24" $1 [ corngr, 1?ad1us e, the heel radius in inches (see FRig
Minim\um aad i, . e
3 LR

i : TKis e
258. ‘Where,. owing + 5 15, _ o

thE boi it g ._0 Uther gOVeL‘nin fos . : )

e e, ol 0,0 Eoving fetares . e e o
. rums in whiel Ji .

one ?;);e;?]h end, Fhe following form&?;e asl-glﬁﬂjhogg E;Jéi)ﬁlliege. formed in

form and oy ng Pressure of.drum ends dished o, partial spheri

by the followins oy Pressure on the concave side. sha spherical

v the following formulae :— : side. shall be determined

(i) Drum ends havi .
p ng no unreinforn 3 ing witl
dimension than four times the gl:f:tc}z ?ﬁﬁfﬁﬂg with a greater

wp _ - 15x8(=n £ R
“ e s Eqn. (81)
(:11). Il)?)l(rg (etnflg). ?aving a central manhdlelopening': |
= T y - . Eqn. (82)
Where t, F, f, P and S are

vadius of dishing in inches. . ¢ °° cenned in 3‘38- 256 and R = the inside

(b) The shape of-drum ends shall conform to the following :——

(i) The inside radius of dishi
’ outside e, radius g‘ dishing R shall not be greater than the
(ii) The inside corner radius’t shali n

times the plate thickness, which S aess than 25 in. or four

ever is the greater,

dishing R. shall be not greater than the

than D|8 or five
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©. 259. General—{a) The thickness ‘t' is the thickness of the.plate
after pressing and is applicable over the whole area cf-the drum end plate
p to the point where the dishing radius joins the corner radius, From
%% this: point -a gradual thinning-is permissible up to a maximum of 10 per
A cent. of the thickness ‘t’ at the point where the corner radius joins the

¥ straight portion of the flanged drum end plate. Tlis permissible reduction
in thickness applies also to the flange tor the manhole opening. In 1o
case, however, shall be thickness of the edge of the flange for connection
o the shell be less than the thickness of a seamless unpierced shell of the
zame diameter and material.

(b) The depth of the manhcle fange shall comply with Eqn, (40).

STAND PIPES

960. Compensations.—(a) Except for those cases where no com-
pensation is necessary as defined inn Regulation 168 adequate cempensation
for the hole cut for stand pipe shali be proviced. Compensation shall be
considered adequate when the equivalent cross sectional area provided is
not less than 1.25 times the cross sectional area obtained hy multiplying
the diameter of the hole cut in the shell by the thickness required for an
equivalent unpierced drum shell

(b) The equivalent cross sectional avea provided shall he calculated
as follows : )

(1) The cross sectional area of the wall of the stand pipe up to a
point 4 in. from the outside surface of the drum shell, but proportionately
reduced in the ratio of the ultimate tenzile stresses of the metals com-
posing the stand pipe and the drum shell.

{2) The cross sectional area of the welding fillets external to the
drum shell.

(3) The area obtained by muitiplying the difference between the
actual drum-shell thickness and the thickness of an equivalent seamless
unpierced drum shell by a length 2(3+T.). (See Fig. 17.)

(c) In cases where the total compensation obtained by the sum of
the areas given above is less than the total compensation required, o
compensating plate shall be filted to the drum shell at the stand pipe and
secured by fitlet welds as shown in Fig. 18

e Note—An equivalent unpierced drum shell shall mean a seamless
£ drum shell of similar materizal designed for the same conditions of pressure
and temperature as the drum shell in nuestion,

(d) The minimum thickness of the flanges and of the body of stand
pipes shall be in accordance with the table under Reg. 137.

061. Attachment of Stand Blocks—(a) The method of attachment
shall be in accordance with that shown in Figs. 16, 17, 18, or 19, and after
the welding the parts shall be heat treated. The hole drilled in the shell
plate for the reception of the stand pipe shall be 118-in, greater in diameter
than the outside diameter of the stand pipe where this is secured by
fillet welds only as in Figs. 16 and 17.

{b) Electrodes shall comply with the requirements of Regs. 75 to
79 (Covered Elecirodes for Metal Arc Welding}. .

&,

~




- c . [ S

{c) Where one side

of a double Vee weld has been co
under surface of the original first run of metal shall
de is commenced. ..

before welding. on the other si

(d) The final finish of the

from shell to nozzle is gradual

Fig. 16, Minimum weld attachimen

Fig.17.

FLH Minimum weld altachaent for star,
. s - nduding 4 ia. !_'.G"‘
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weld shall be such that chan
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chipped  out- s 3

- 1
ge of sec_tiQn;
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r
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Where thisferm of f}’;ﬂ‘ '*“":'l:' / .‘.i'r:lcr':.-.;:;l,.— i
tisused, Thethickness of the Ya sreml )
ll?:dr; T sh:&l’hr_hin.‘lﬁicker‘mm ar , €né plity ] 4
el givenintable 1l under Regt37 in i : l
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THE INDIAN BOTLER s’u:cumnous; 1950
2o ' APPENDIX C _
ﬁf Inspecting Authorities rrcogrised 2s Competent under Regulation 2(g) of the
— Iﬁdmn Boiler Regulanons. 1950
St Name of thc Inspecung . Arca of operation
No. Autharity
iy 1. Lioyd's Register of Shipping, London -All countries except India
" Y2, Commercial Union Assurance Co. Ltd. Great Britain & Ireland
‘ £.0. Box 232, Pembroke House 40, :
“ - (Asscciste Offices Technical Committee).] }
i 113, Sconish Boiler and General Insurance Co. British Isles
: Lid., Windsor House, 250 St. Vincent Street,
Glasgow G-25 UT. Scotland, (Associate
Citices Technical Cominittee),]
Y4.  Mossrs, Kennedy & Donkin Electrical British Isles, Poland &
Mechanical Consultants and Associated West Germany
Civil Engineering Consultant, Manchester.] )
Y3 Neticnal Vuican Engineering Insurance " Great Britain 2nd Northem
Group Lud,, SL Mary’s Personage, Manchester Ireland
M60 9AP, {Associate Offices Technical
Committee}.
6. The Vulcan Boiler and General Insurance Co, Great Britain, Northern
Ltd., Manchester. ~ Tretand
2[7.  M/s British Engine Insurance Ltd. Longridge  Great Britain, Northern
House Manchester M60 4DDT Eire Belgium and
_ . Netherlands]
8. Messrs. Preece, Cardew and Rider, Consulting Great Britain
Endgineers, London. : o
. 9. Messrs, Eagle Stat Insurance Co: Ltd. Great Britain and Northem
’ London. : Ireland.
. 10.  Insurance Engineers, Limited, London British Isles,
11.  Messs. Merz and Mclellan; Consulung " Al European Countries.
- Engineering, London o
12, Messrs. Rendel, Paimer and Tritton, All Eufopean Countries.
- Consulting Engineers, London .. ‘ S : :
13.  The London and Lancashire Insurance Co. le Great Britain, Northem
London. Treland and Eire.
14, Chief Inspector of Boilers, Department of Australia
Labour, Sydney, New South Wales, Australia. ’
15.  Chief Inspector of Boiler, Mines Department Australia

Subs. by G.S.R. 1023, dated 23rd Iuly, 1977, -
2. Subs. by G.SR. 886, dated 19th September, 1981

- THE INDIAN BOILER REGULATIONS, 1950

Melboume, Victoria, Australia..

16.  Chief Inspector of Machinery, Minesr Australin
. - Deparument, Perth, Australia
17.  Chief Inspector of Factories, and Boilers _ Australia
Department, Adelaid, South Ausmralia, 7
18.  Vereinigung der Technischen Uberwachungs Germaany.
Vereine e.V., Essen, Herkulessir, Germany
{Corporation f the Technical Inspection
Association).
19.  Messrs. United State Consultants, Tokyo - Japan
20;  Bureau Veitas, Intemational Register of Japan

Shipping, Paris.
21.  The Commercial Union Company of New
York 200, Park Avenue, New York 17, New York
22.  Inian Supply Mission, London.
23.  Chief Inspector of Boiler, Assam.
24.  Chief Inspector of Boiler, West Bengal.
25.  Chief Inspector of Boiler, Bihar. .
26.  Chief Inspector of Steam Boiters and Smoke
Nuisances, Maharashtra State. :
26-A. Chief Inspector-of Steam Boilers and Smnkr.
Nuisances, Gujarat State.
‘a7, Chief Inspector of Boilers, Madhya Pradesh
28.  Chief Inspector of Boilers, Delhi.
29.  Chief Inspector of Stzam Boilers, Madras.
30.  Chief Inspector of Boilers, Punjab (T).
31.  Chief Inspector of Boilers, Uttar Pradesh.
32.  ChiefInspector of Machinery, Brisbane,

Queensland. Australia, ‘
33.  Chief Inspector of Machinery, Hoban. Tasmama,
Australia, -~
34,  American Employers Insm'ance Company, ‘Mass,
U.S.A.

35.  Employers Lmbnhty Assurance Corporanon
- i Limited, Mass, US.A.
36.  Mutual Boiler and Machinery Insurance Company,
" Waltham, Massachuusetis, U.S.A.
37. Mechamcal Inspection Bureau, Depit. of Labour .

and Industry, State of New Jersey, US.A. -
38.  London Guarantee and Accident Company Limited,
New York,

39,  Phoenix Indemnity Company, New York,

LY



634

4Q0.
41..
42.

(43,
44,

45.

46.

47,
48.

49,
50. .
51.
52,
53,

S3-A.

54.
55.
56.
517.
58.

59.

€0.
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W.A. Zweibaumer, Gemiahg‘v

. Messrs. Germanischer Liyod, Germany

International Inspection & Tesling Corporation,
Japan.

$.G.5. Far East Lud. Kobe, Japan]

Messrs. Technischer Uberwachungs-Verein, Wein
{Technical Inspecting Authority of Vienna).

'The Hartford Steam Boiler Inspection and
Insurance Company, Hartford, Connecticut, U.S.A
Messrs. Mellersta Ocha Nowa Seinges Augpannef-
Sweden-Orening (The Swedish Steam Users
Association), Sweden.

Messrs. Controli-Co. M.B.H. Zwetg,hmdcrlassung.
Duisburg, West Germany. -

INSPEKTA, Corporation for Superintending of

Expori and Import Goods, Prague, Czechoslovakia, .
_Chief Inspector of Botlers, Andhra Pmdesh '

Chief Inspector of Boilers, Orissa.

Chief Inspector of Boilers, Mysore, - -
Chisf Inspector of Boilers, Rajasl.hah
Chief Inspector of Boilers, Kerala: -

M/s Kiockner Works, Huttee Bremen, Brcmen 18
Germany, 54

Germany
Germany -

Ja;ian

Austria

U.S.A.

Sweden

The Institute of Technical [nsperuon at Prague, sl

Czechoslovakia,

The General Accident Fire and foe Assurance
Corporation, Limited, London,

Technisches Uberwachungsamt, Darmstadt.
Technisches Uberwachungsamt, Kassel.

Technisches Uberwachungsamt, Frankfurt £, % - ooe o .

am Main, ‘ )
Directia Generala pentriua Energie, Meumologie, . -
Standards is Inventii 'D.G.EM.S.1)-

Inspectoratul de Stat pantru Cazania si Instalatii de .
ridicat {1.5.C.1.R.) {(General Direction for Energy,

Meiroloy, Standards and Inventions (D.G.E.M.S.1. ) -

-Statc Inspectorate for Railers and ngung
Mac.hmen {L.S.C.LR.. Bucharesl, Rumama
ASSOCIAZIONE NAZIONALE PER IL
CONTROLLO DELLA COMBUSTIONE (National
Assaciation for the Control of Combustion)

1. Subs by G SR 653, dated Z1st July, 1987,

; __.-E'h“iihi'[;-l-‘-.n.‘-ga. i

61.

62,

63.

65.

66.

67.

68.

69. *

10

1.

72.

7.

74,

1(75.

2076,

!
7.

THE DO PORER EGULATIONS, 1580 65

ROMA, Via Urbanna, n. 127, Italy.

Technical Supervision Offices, Warsz.awa, ul.
Krucza 36 POLAND.

Ewbank and Partners Limited, 10[11 Grasuenor
Place, London, S, W.I,

M/s Robest W, Hunt Company, Chzcago 1
Iliinois, U.S.A.

M/s Det Noske Veritas (The Norwegian
Veritas) Radhusgaten 25, Oslo, Norway.
Association Des Industrials de Belgique. 27-29.
Avenue Andre Dtonart Aude.rghcm, Bruxles 16,
Belgium,

ERDE :-Hungarian Ema'pnsc for Power Plant
Investment, Budapest V. Szechenyi KKP.
3/Hungary.

- Boiler Inspection Branch, Dcpartment of Labour,

Ontario, Canada,
Lumbenmens Mutual Camlr.y Company, Chicago

.40, Winois, U.S.A.
- Socialistic Republic of Croatia, Repubhc Swetanat ,
for Indusuy Steam Boiler Inspecting Authomy. .

Zagreb in Yugoslavia,
Chief Inspector of Boilers, Haryana
Technische Uberwachung der Deutchen

‘Demokratische Republik (Tuder DDR) Bedin,

Centre D'Etudes de Prevention, Paris 17
France,

Japan Machinery and Metals Inspection

Institute, Tokyo, Japan. -

Japan L-uspectioﬁ Company Lid., Tokyo, Japan.
Groupement Des ALAV.E. 60 Rue Da
Boctie, 75-Paris (Seme).) -

Deputy Chief Inspector of Boilers, Administration
Pondlchmy]

M/s Polski Rejesi Smr.kow Piastowskic 24,

+ 80855 Gaansk, Polagd.
3[78 MJs American Bureau of Shipping, 65 Beared Way Canada. Brazil,

New York.

1.

Added by G.S.R 642, dared 9% May, 157 5

2. Added by G.S.R. 1213, dated 2131 Septunber, 1978,

1

Added hy 3 SR ARG dated 14th Seprember, 1985,

Norway

USA. 3

' Yugbslévié

Haryana

France, West Germany, )
Italy Belgium, Luxumburg
and Netherdands

Japan _
Japan - ;
France 4

Poland Waly

Greece, Great Britain, -
Spain.
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'1(30,-

81,
1182,

(83,

84,

2135,

386,

.
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.
M/s Secieta Generale di, Sorveglianze Sp.A. - Ttaly ‘\».-\,;\
via Gaspari Gozzi, /A, Milan (laly)) e
M/s AB.Sveriges, Tekniska Controllinistitut
P.O. Box 134, S-19122‘Sollentuna. Stockholm,

Sweden, - © Sweden

Chief Inspector of Steam: Boilers Goa, Daman

" Diu.

Inspectorate of Factories & Boilers Safety Training

- Centre Building Altinho, Pannaji Goa]

M/s Plant Safety Ltd., 825(a), Wilmslow Road,
Didsbury, Manchesier M20 8RY., England}

M/S Det Norske Veritas, Veritasveien 1, 1322 Belgium and Finland
Hovik, NORWAY. ' _

Technischer Uberwachungs-Verein . F.R.G.

Bayem e.v. Westendstr, 199, P.0. Box 210420 ' SRR
800 Munich 21, Federal Republic of Germany, R .

1.

Added by G.S.R. 99, dated 27:) Jravsry, 1087,

2.  Added by G.S.R. 904, dared Ird November, 1988,

3

Added by G.S.R. 135, dated 4th January, 1989,
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Fin.19. Minimum Weld alfachment for stard i
Saling ringis pot required &nd miniuu
Yo stand pipes sver §in, bare,

pes sver Finchare Wiiete 2 Ccfmpeu -
n Weld altachment af Hange -

CHAPYIER VI ]
VALVES, GAUGES AND SIMILAR FITTINGS

e flange by a strong and stiff neck.
4% neck of bronze mountings be less than 3116 inch for sizes up to and includ-

262, *Requisite Mountings
thh the following :——

 Two safety valves (Minimum diameter 3}4") Lv‘? f?n-f-:lwﬂm-w,.ﬁn Wl‘j
" Two independent means of indicating the water Tevel ’Ma e i }““‘“"'.
. A steam pressure gauge; /7 4o cntolondaic en m et )
A steam stop valve ;
A feed check valve ;

150 S’%l_?v?eer:tn?ans of feeding the boiler when the heating sui‘f_étce exceeds.

and Mittings-—Every boiler shall be fitted

A Dblew down cock or vaive ;

A fusible plug when boxler have internal furnaces A

An attachment for Inspector’s test gauge. v‘: &:t-'u. Q-q"." +,J

A manhole, where the size and construction permit, and ?Cch mud- 1/
holes or SIght»holes a3 are necessary for effectively cleaning the boiler.

" I'é\fa:e ~—1It is recommended that in Lancashire and Corrush boilers one of the safety vaive = i
5| (llu be of high-steam and low-water ype. Ramsbottem type safety valves consisting of two
valves with a spring and levcr i common may be considered as fwo safety valves for the purpose of .

thJS regniation,

- a:ny (_astmg : "

EAST RriSTaN
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o " 2, GENERAL REQU.[REMENTS :

Materiuls, Tem'pemtm'e and Pressure Limits

) 263. (a) Materials.—The materials used in the manufacture of the
.. hodies of the fittings shall comply with. the ‘following requirements :—
i {i) *Steel Castings shall comply with 28 tons grade I See
Regns. 55 to 65.
(i) Temperatures above 400°F,
(ii) ‘Steam pressures exceeding 160 lbs. per sq. in. (gauge)
(1ii) Feed valves and scum valves directly attached to boilers for
less than 16 tons per sq. in. with an elongation of not less than
8.0 per cent. measured on standard test piece; C. !
\v) The seats and discs of valves shall ke made of. non- corrodible
metal.y

‘ (b) Limits of Cast Iron.—Cast iron shall not he used for :

(i) Temperatures above 400°F.

(ii} Steam pressures. exceeding 160 ibs. per sq. in, gduge)

-(iii) Feed valves and scum valves dtrectly attached to bo:lers for
pressures above 160 lbs. per sq. in. (gauge).

(iv} Blow-down fittings.

(c) Limits of Bronze Fittings. —Bronze s‘nall not be used for steam
! _; . temperature above 425°F.

METHOD OF CONS TRUCTION

254. Castings.—(a) All castings shall be smooth, sound and free from
= flaws cracks or other injurious defects. Variation in  thickness at any
‘ par‘t shall be gradual, and substantial fillets shall ke provided.

(b} The body of a boiler mounting shall le connected to the boiler
In no case shall the thickness of the

" ing 34 inch bore or 1}4 inch for sizes over 3{4 inch hore.

=-f"‘ . 283, Packing of Cocks.—The bodies of all cocks shall be asbestos

paru(ed and of substantial design and those over oue inch bore shall have
- Special provision, other than the gland, {or securing the plug.

266. Covers and Spindles.—(a)- Valves of 1% inch hore - and over
-.dlrectly connected to boilers, and other valves of 214 inch bore and over
s where fitted with a cover shall have such cover secured by bolts or sluds
f‘uand the scnewed portion of the spindle shall be outside the- stuffing hox.
2 All valves for superheated steam shall be fifted with an external screwed
spindle.

‘(b) Where the covers of valves are secured by studs, the studs shall
_ be screwed into the body with a full thread for a lencth of at least one
. dlametesr, | The stud holes shall not penctrate 1;110 the pressure space of

-.,

; 267. Dzrectmn of operation. —Valve‘; shall be clearly marked to indi-
% care the direction of flow. Valves directly connected to boilers shall be
= fitted with indicators to show clearly wheather the valve is closed or open
. and all valves shall open by ante-clockwise rotation.

*Note.—Steelcastings which will be subject to the action of feed water cha!l be made of steel
¢ of which the manganese content does not exceed -8 per cent.

. 1By non-corrodible metal is meant specially resistant Lo corrosion :md;'or crosion,

Chief Ingpactor of Boflars.

LA
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268. Moving Parts.—The valves and spi ier

) 2arts. \ : pindles shall be effici :

%;;uc_!ed a}:id means shall be provided in every case to prevent them Ie::}iﬂg
eir guides, The working parts shall have sufficient clearance to ensure

- freedom of movement under all conditions of service.

269. Flanges.—(a) Flan i !
No. 10 Pame 9% 2 or)- g Vges shall be in accordace

(b) In the case of safety valves, the drillin thickness i ‘
. C , g, thickness and bolt -
inlet flanges shall be: in accordance with B. 8. 8. No. 10 for the apprg;r%actjg .
pressure and material and for the diameter of flange adopted. In the

case of - .
side gf %1]1;_1 321%?g% the pressure taken shall be the pressure on the outlet

(c) For the purpose of determining particulars of flanges for blow

down and scum pipe fittings, the design pressure of the fitti '
P e fittings shall b
assumed to be the working pressure of the boiler. gs shall he

(@) All flanges shall be machined on the face t faced or i
at the back, and the bolt holes shall be drilled. spot faced or machined

IO p n . V‘V h- l b
e”iClency secur ed. Means Shall be nr Vlded 1n eve y v
0 r'y Case to pre ent the

271. Chests, ele., in General.—(a) All chests and fittin

; . A tings shall b
sn_looth, sound and free from flaws, cracks or other injuriogs c;élfectsg
After co_mpletlon they shall withstand satisfactorily a hydraulic test to at
iiz;st dt:gce the working pressure of the boiler for which they are
intended. i

(b) The working pressure and thickness of the chests shall .
mined by the following formulae. ‘ s shall be deter

with B, 8. 8!

W C.(t-X) ; )
g A Eqn. 83) ~ §
D qn. (83)
W.B. x D '
t = x X Eqn. (84)°
p qn. (34)
D.is the in_ternal diameter of the chest in inches,
o, tis the thickness of the chest in 32nds of an inch,
C is a co-efficient from the following table,
X is a provision for tolerance, ete., from tRe following table .(— o
Table of Values of C. £ X.
. Material of Casting : C X
Cast iron, at least 9 tons tensile steength 160 [
Bronze, at least 14 tons tensile strength 175 4 -
Cgst steel, 28/35 tons tensile strength— B F?
For temperature up to 550°F. 350 8 T
For temperature up to 600°F, 315 8
For temperature up to 650°F, 280 8
For temperature up to 700°F. 265 3
- For temperature up to 750°F. 252 - 8
For temperature up to 800°F, 236 8
For temperature up to §50°F. 220 8
For'temperature up to $00°F, 154 8

Intermediate values may be interpolated.

! automatically at least D|24, where

‘. distance giving a discharge area round \ :
: equal to the area through the valve arifice, when the valve is fully lifted,

- after deducting

T —

"".. be based on less than 6 lbs. per hour per sq. _
= (exclusive of superheater and non-steaming economiser).

957
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" SPECIAL REQUIREMENTS
Safety Valves.

272, (leneral.—Safety. valves, ordinary high lift and full lift shall be
so constructed that breakage of any part will not obstruct the free and

full discharge of steam from the boiler.

273. Definitions.—(a) An ordinary safety valve is a valve w.hich lifts
D = diameter of valve seating.

(b) A high lift safety valve is a valve which lifts automatically at

" least D|§2, where D = diameter of valve seating.

(). A full lift safety valve is a vdlve which lifts. automatically a
the edge of the valve seating

the area.of guides or other obstructions..
274. Minimum Aggregele Area.—(a) Saturated Steam :— The mini-

© mum aggregate area of the orifices through the seatings of the sefety
. valves on each boiler® (including high steam and low water safety valves)

~ “ghall be found

by the following formula :-—
E

A = . Eqn. (85}

cp

where A = for ordinary and higa lift safety valves the aggregate area
in square inches of the orifices through the seatings of the‘valves.
= for full lift safety valves the nett area in square inches through

1 the after deducting“the area of guides or other obstructions when the
7 valves are fully lifted. - . ‘

E = total peak load evaporation in lbs. per hour (including evapora-
tion from water walls, steaming economiser, and other heating surface in
direct communication, with the boiler, for which the boiler is specified.
In no case, however, shall the evaporation as calculated for this purpose,
ft. of heating surface

P = absolute pressure in lbs. per &q. in. to which the safety valve
is set. o

o C = a constant as follows :—

Spring loaded Weight loaded
Type of Valve Valves Direct Valves Direct
and Lever or Lever
C. C.
Ordinary Valves 4 43
High Lift Valves 8 96
Full Lift Valves - 16 6

*Syubject to the application of Ean. 85 the term “hoiler™ shall include any superheater fitted
to the boiler without an intervening stop valve.

4
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For water tube boilers of evaporative capacity greater than 10,000

Ibs. of water per hour C. may be increased as follows : —

-_— .

Type of Valve

Ordilnary Vailves
High Lift Valves
Full Lift Valves -

Where two valves are loaded by a single spring the above areas -

shall be increased by 50 per cent.

Spring loaded . Weight loaded -
alves, Direct .. Valves, Direct
and Lever or Lever
C. C.
. 48 - 4.8
96 06
20 0

(b) Superheated Steam —If the valves have to pass su érheéted-
steam the area shall be determined in accordance with the E}ollncswing

formula :.—
1'5T
1000

)

Eqn. (36)

Where As = area in sq. inch for superheéted steam.
A = grea in 50. inch for saturated steam.

T = degree of superheat in deg. Fahr,

. 275, Quer Pressure.-—The valves .shall be so degi
mum pealk load evaporation for which the boiler j
completely discharged with a rise in pressure of .no
cent. of the safety valve blow-oft pressure., '

276, Pressure Drop.-_The valves shalj

safety valve blow-gff Dressure. For valves less th
limite shaill be increased to {a) 10 and (b} 5 per
Valves for superheated steam and for water tube hoilers
greater than 10,000 Ibs. of water per hour shall be exem

mum requirements (b).

277, Attachmens

separate from any other valye chest.

In the case of boilers with overhead engi '
. ' ] gines where the ¢
is moun;ed dm_ectly on the shell, the safety valy
the engine cylindep casting, provided that th

valve complies with the above rules,
(b) The chest shall be conne

271, o Botler—(a) Al the saf
he fitted in one chest but, with the following exe

.

gned that the maxi-
s specified will he
t more than _10'per

shut down at a pressy
not more than 5 per cent. and (b) not less than 2% per D below. i

at least equal to the sum of the areas of the. valves.

cent. beiow the-

an 13 inch diameter the
cent. respectively.
of an evaporative
pt from the mini-

ety vaives of a hoiler may
eption, such chest shall ha

vlinder casting

€S may be attached to
€ passage way . to the

cted to the seating by a strong and

stiff neck, the Passage through which shall. have a cross sectional area
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(c) Safety valves shall be mounted so that the axis of the .valve is

vertical.

(d) Shut-offs or obsfructions of any description shall not be placed
between the boiler and the safety valve, ‘

(e) The inlet and outlet flanges shall be drilled in accordance ‘with
the appropriate table in B, 8. &, No. 10 for the diameters of flanges
adopted. o 7 . . .

' 278. Openings in Shell—No accessories other than those integral
with the Safety Valve shall cbstruct the openings in the boiler shell,
Discharging steam shall have direct zccess to the safety valve without
following through internal pipes, - o

279. Qiﬁcfk@g@__,Bassage.—s;team Safety Valves—The area of the

. waste steam passage both in the valve itself and in the "escape pipe

shail be not less than §q. in, for ordinary valves,—-sq. in. for high lift valves,
: ar .

E .
and ——sq. in. for full lift valves.
967

Where E and P are as defined in Reg. 274, .
280. Drainage.—For each enclosed safety valve chest a meahs of

draining shall be provided. The drain pipe shall be laid with a conti-
~ nuous downwards gradient clear of the boiler to a place where the
- discharge is visible and eannot do injury to any person.

281. Mowing Parts—The wvalves and spindles shall be efficiently
guided and means shall be provided {n every case to prevent theipr
lifting out of their . guides. The working parts shall have sufficient
clearance to ensure freedom of movement under all condition_s of
service. The spindle shall not be fitted with a stuffing box.

282. Bearings for Levers.—The bearings of the levers of lever

. vaives shall he so designed as to allow of free working of the valve
. under all conditions of service. Where the lever is mounted on pin

bearings, the holes in the lever shall Le bushed with non-corrodible
metal, or the pins shall be of non-corrodible metal. :

283. Attachmenis of Weights and Springs._—(a) In a lever and
weight safety valve the weight shall be in one piece and attached to the

. ‘ lever in such a way that the safety valve cannot be overloaded.

{(b) In the case of spring loaded safety valves, washers or ferrules
shall be fitted under the adjusting screws so that the valves cannot be
overloaded when under steam. Where springs are in tension, links
or other suitable stops shall be fitted fo, prevent the spring _bemg
extended a- greater amount than that'correspondingr,to 2 valve lift of
Dj4, : :

Where D = diameter of value seating. ) L

284. Basing Gear.-—Safety valves shall be so arranged -that .they
can be eased off their seats when under pressure and the easing lever
shall positively lift the valve. ) .

285. Lift.~—Safety valves shall be capable of heing lifted a distance
such that the area of the discharge edge shall be not less than the
minimum aggregate area, A in Reg. 274. . .

e e atesE
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" springs required to load
] the
less than one quarter of 1‘heV

pressure to be allowed f i j
b . 2d for round, squar
_:gel shau be determined by the ‘folcllow;r?g formulae :—

where

i A

i -made by the Acid or Open Hearth

spring shall not exceed 4 to 1.

960
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286. High and Low W. ' -
. . ater Alarms shall be adj “
alarm is sounded with the water level visib?él in t}?g Jgitfgdesso that - the

287. Final Settin '

: ting.~Fach safety val leavi

makers works, be justed to blow—oﬁyat 'ch‘éze S;B;]{lﬁ,e(jbeggfsuﬁavmg
Springs

288. M. i —~ i
aterial.—(a) The springs shall be manufactured from stee]

the following composition :— process and shall show an analysis of

Carbon .
.not less than 0.9 per '
- Vthan 17 per ce r;])t- .cent. and not more
nganese not- less th -
.. -1 an 0.45
N than 075 pos ce?}? cent. and not more
1
Su;;(;n .. not more than 0.30 per cent
ur . '
| - ot more than 0.05 per
Phosphorus R

- mot more than 0.05 per cent.

The manufacturer ‘

| shall supply :

qut;i;?id to do so. Should indepnlc)er?deari}c a
made at the rate of one per cast.

(b) All spri '
and suitable tgggg;g?’éll be formed hot

analysis

and shall be hardened in oil

289. Dinlens’lo N i o
AR Th ompression Y X 5 Saf Y vaive
i e ¢ pr S or ¢ ten 10n Of et 1

alves’ to the set pressure shall .not be

being paid in the case of spri diameter of the valve, due consideration

of leverage.

The proporti ' te)
proportion of unloaded length to external diameter of the

290- Dete? mmalion Oi “’ at ki‘llg P? CHSUTE.—- I he maximuin wor k]ng

and rectangular section for

Round or square sections.

W o C x d3
Dx A Eqn. (87)
w.p CB? H2 Rectangular sections. '
. AD(3BI8H) . Eqn. (5§)

d = Diameter of ide ¢ uar
round \
II?I Z‘Breath' of wire (incg)ﬁ‘e:;del()f sauare steel,
WPD_e];%}'x ?(f wire (inches)' -
£ = Working pressure in Ths i
g:g{ean diaméter of coil (in%hgs?)r o
¢ = onstant as follows ‘ '
= Area of the valve,

1]

the-

", after being compressed coil to coil six times in- a
" . Extension spring shall not show a permanent se : ed
f the load necessary under working conditions

" to lift the valve,

; of each cast when
nalysis be required, these shall .|.

ng loaded lever safety valves to the ratio - ;‘

THE GAZETTE OF PAKISTAN, EXTHA., bBL, any svve -

=

Full diameter of the valve

. - . ) Square ! Round li Rcctapgular
When compression or extension of the spring to | Wire Wire Wire
give the required loading is equal to o \ i
\ c - c 1‘ c
" i/4 diameter of the valve \ 12 080 \ Il 240 l\ 71250
1/2 dia neter of the valve | l6 100 1 14 930 } 94 970
. ‘ 19320 § 17990 ‘ 114 000
R i -

. Note.—The above constants
springs under compression to D}

201, Tests.—Compression springs shall not

4 1o be taken as 80000 lbs. per sq. in.

t after being
" 55 per cent. in excess 0

292, Bxtension Sprr’.ngs.—Extension springs
round section wire.

. 293. Number of Effective Coi
coils in a compression or extension s

following formule :—

pring shall be determined

(i) For Round or Square Wire—
: KxCxd?
N =
S x D3
(ii) For Rectangular Wire—
66B3 HI K
© (B¥4H2)SD?

Where N = Number of effective coils.
K = Compression of extension in inches as s
C =22 for round, 30 for square steel.
.d = Diameter or‘side of square steel in 16ths of
S = Load 'on spring in lb. at blow-off pressure.
D = Mean diameter of coil in inches,
B = Breadth of wire in 16th of an inch,
H -= Depth of wire in 16ths of an inch.

294, Spacing of
is lifted one-fourth of
“The springs shall be coiled in such
being uniformly spaced and the sides to be par
spring. . '
995, Finishing of Bnds-—Compression
ground flat and smooth and at right ang

springs shall hav
fes to the axis ©

are based on a maximum allowable sale stress on the

section of

show any permanent set
quick acting scrag.

tested to

shall be made from

Is.—The number of effective or free

from the

Eqn. (89)

Eqn. (50)

et pressuve.

an inch.

Coiis—The space between the coils, when the valve
ite diameter shall be not less than 1i16-in.

A manner as ensures the .coils
allel to the axis of the

e their enhds
t the spring
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d the springs

‘_——__
over the full circun
A g ifer
il stand Perpendiculm-,ence S0 that when placeq on en

between the bojt (@) A ste
er and the steam p; 37 Stop valve shayl fi
as y k 3, pe ; e
oo cater forms an Integral Pgi‘t O%ng{eeﬁggpéi T ihe case i “}:Egg

Babcock and Wile .
Superheater., \Wm}]u(;?‘)é ‘t‘:ggel;) 1tUb€‘ boiler) between th‘letsei)foile(: 7 jclil the
recei * mor i , .an
t‘;‘;ege.ll' or any other vessel, a st:angouf 5 are connecled with a st

oOller and such receiver or vessel stop valve sh

(b) Steam st e
or lo suita,ble ‘pads nr . t. t ; . ‘
the valve chest shall f)fear;(i blocks riveteq tg the shel] Oa;féetf?: lfle.;;lf he}}

. B : ) o

f_ strc_:-ng_ censtruction -

the
all be fitted betrrgey,

st_eelt, egr cast steel, i
veted or welded to the pi
i > e !
pipe for fmy other connegt?oxf. and th
Provided also that in the cag
which it i

desired to fit a tea p;
tion blece for the purpose of nraoid.
e etween the stop valve and the %%ilex? sﬁizivf ”tlegc &pibramh Copnec:
onsirietin - Diece may be 5o

, of wrought jren,
height.

: mild steal
ere shall be no branch one t}fgftlar?g

{c} No st ralv i
service, op valve of the wedge type shall

Blcw-Down Cock or Valve and Pipes

.
. l . . -

. p C t Cl
tla CO[]StILlCtIOll Ihe Waste ]pe atta hEC LO the cock or Ua]"e Sha“

not be connected to g
: Pipe commo . hai
not be hound fast in earth or brick-?votl?k another boiler. The pipe shall

299. Blow-down Mownt; : .
?hsuxtable Below-down Vailﬂggiggségéa)ﬁaoh hoiler
e lowest point of the boiler, p

(b) I or IOCO”[O‘.]VE, ver thdl &HC[ mar ne ty])(-.‘ bO]]EI S,. the Valve (o)}
. - A .

CoC 1 4] E ]e p o St ”d

O k Sha ] l)e at la(:he(i (i rect to “HE b“lle Q1 ! a SUltab ad 1 a

Fo i
'or water tub_e boilers the valve or cock shall be outside the brick
X.

1 . valve may b
s ial section bolted to a su%tabl:_3
ut cast iron elbow pipes shail

shall be ftteq
aced at, or as neap as particable to,

{c) For Cornish and L. i
_ ! ancash iler
Szetlacher'j to a cast steel elbow pipeltljgesl}:lc)};lﬁ‘lr?t sk or
stand pipe Or pad riveted to the hoiler E:
not be permiited, .

ction, and of Wraught dron, milg -

.

3 fwith separate packing glands.

PR

.. gauges.
gauges two test ¢
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- 300. Blow-down Valve or Cock.—(a) Each valve or cock shall be

. fitted with a device which shall indicate clearly its open and closed positions,
- and any key or similar device for operating the valve or cock shall be such
- that it cannot be removed unless the valve or cock is fully closed. .

. (b) The Jocking feather shall be secured by welding, ‘
(¢) Cocks fitted with tzper plugs shall be of the bolted cover type

. Water Gauges

301. (a) Ewvery boiler shall have fwo independent means of indicating

. the water level in it and have marked on it; when applicalle, in a contiguous
- ' position easily seen, the level of the. highest part of the furnaces, firebox
or combustion chamber as the case may be.

(%) All hoilers 3 ft. dia. and vver shall be fitted with two glass water
For small boilers where there is difficulty in fitting two glass water
' ocks may he fitted in place of the second glass wafter
gauge. o c . : .

(¢) The lowest visible part of the glass of the water gauge and lower,
test cock shall be fixed at a safe working level. For locomotive type and

" vertical hoilers this shall not be less than 2 inches above the highest part
. -of the firebox roof plate. : .

(d) Glass water gauges shall be so placed as to be easily scen and
reached by the boiler attendant. The filtings of glass water gauges
and test cocks shall he of substantial make with large passage ways
through them, and so constructed that an instrument can be passed
through the opening. The gauge cocks when open shall have their
handles in a vertical direction and each handle at its juction with the nlug
shall be plainly marked with a deep line to indicate the direction of the
passage way through the plug. When detachable handles are provided
arrangement shall be made to prevent fitting of the handles.

302. Drains.—A drain cock or valve with a suitable discharge pipe
shall be fitted to each water gauge. : ,

303. Protectors.—Where tubular glass water gauges are fitted, sub-
stantial protectors shall be provided. The glass shall be suitably treated
o prevent splintering. 7

304. Glass Size.—Tubular water gauge glasses shall be not less than
14 inch and not more than 34 inch outside diamgter. .

305. Safety Devices—Water gauge glass mountings shall be fitted
with self-closing devices in the bottom arm and it is recommended that
a similar device should be fitted in the top arm.

308. Gauge Columns—Where the gauges are mounfed on a column
there shall be connecting passage between the top and bottom arms
of the column unless valves or cocks are fitted between the column and
the boiler. .

©307. fsolating Cocks.—Where isolating cocks or valves connecting
water gauge pipes to the boiler are fitted, they shall be not less than 1

k inch bore and of the bolted cover type with separate packing gland.
: N
&

[
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Pressure Gauges -

. 308. Dw?s—(a) For pressures up to and including 500 lbs per sq
in. pressure gauge dials shall be graduated in pounds per square inch
from zero to twice the pressure, as nearly as may be practicable,

(b) For pressure exceeding 500 lbs. per sq. in. the range of gradua-
tion shall be from zero to one and a half times the maximum permissible
working Ppressure, as nearly as may he practicable, but in no case shall

- the maximum graduatlon on the gauge be less than 1,000 lbs. per square

inch.

(c) The scale on the dial shall be clearly and permanently marked .

“1bs. per sq. in.”
{d) The dial of each pressure gauge shall have marked upon it in

-red the maximum permissible working presstre.

(e) Where the gauge is compensated for a head of water between
the gauge and the beiler connection, the amount of such compensation
shall be marked on the dial. Pressme gauges shall be calibrated within
an accuracy of + 1 per cent. of the working pressure. Boiler pressure
gauges shall be not less than 6 inches in diameter except in the case of
small boilers whe1e a gauge not less than 4 inches in diameter may be
used,

<y - (f) The tlavel of the pomter of dial gauges shall not exceed 323°.

309. Connections.—All pressure gauges shall be fitted with a syphor_l
pipe and a cock or valve integral with, or adjacent to, the gauge in such
manner that the gauge may be shut off and removed whilst. the boiler
is under steam.

310. Gauge Cocks.—The handles of the gauge cocks shall be parallel
to the pipes in which they are located when the cocks are open and
marks shall be cut on the shank of the cock indicating open position.

Test Connections

311. Inspector’s Pressure Gauge Attachment. —Every boiler shall be
fitted with a valve or cock carrying in a vertical position a recewmg

- serew for the attachment of the inspector's pressure gauge The receiving

sockets shall be tapped with 3% in. British Standard Whitworth screw
thread and shall be fitted with an easily removable cap. .. .

- Fusible Plugs

- 312. General. —T‘us1b1e plugs shall be of suﬂ"lment height and ﬁ*ted
in such a position as to give early protection to all parts’ of the boiler liable
to danage by the dncct appheatlon of furnace heat in the event of short-
ness of water :

Note—For example : In Lancashire Boilers the fusible plugs should
be in the crowns of the furnaces from 12 to 18 mches in front of the
brickwork fire bridge.

313. Type—Fusible plugs shall cons1st of an outer body with a
cenfral passage, the smallest part to be not greater than 14 inch
for plugs suitable for pressures up to 100 Ibs. per sq. in. and not greater
than 3}8 inch for plugs for pressures exceeding 100 lbs. per sq. in. The

* passage shall be closed by a plug secured by an annular lining of fusxb

alloy so that the plug may he dropped clear of the lining melts

1

eorr

The portion of the body carrying the fusible metal should preferably
be detachable from the base to allow of easy replacement without removing
the whole fittings from the boiler,

314. Material.—The non-fusible portions of the plug shall be of bronze
except where the nature of the boiler water preciudes the use of a non-
ferrous material. The fusible metal shall be an alloy melting readily at a
temperature not less than 150° F. in excess of the saturated steam tem-

perature at the maximum permissible working presure of the boiler.

315,  Attachment to Boiler—Wherever practicable fusible plugs shall
be screwed into the-boiler plates from the waterside. The screwed portion

shall have threads of Whitworth from not more than 11 pér inch.

Feed Valves

316. General.—{a) Feed check valves shall be of the non-refurn
type.

{(b) Where the valve is not of screw-down non- retum type a separate
screw-down valve shall be provided.-

(c) The discharge from the feed check valve or from the internai
feed pipe (if provided) shall be above low water level &nd in the case cf
Lancashire and Cornish boilers shall be at least 5 ft.” beyond the ﬁre
bridge.

317. O'pratmg position.—~Fedd check vafves or regulating valves shall
be so arranged as to enable them to be satlsfac:torlly operated” from the
boiler room floor. .

CHAPTER VII
© SUPERHEATERS

TUBES
318. Material and Constmctmw See Reg 132.

. ﬁ% The Working Pressure of tubes. shall be uetermmed by eltheL
of the-following formule :-—

(a) For tubes upto and mcludmg a final sfeam tempelature of
170 (t—-B) o

D

(b) For tubeb for steam temperatures above 600° F and nof.exceed-
ing 850° F . )

i : Eqn. (91)

170 (t—S) 150 S .
W.P. = X e e ...  Eqn. (92)
D 484+17T
Where t = thickness of tube in 1100 in.

W. P, = The working pressure in lhs. per sq. in.
D. = Outside diameter of"tubes _in inches.
T. = Final steam temperature in °F,
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(¢) In no case shall the thickn i i
it no case sh ic elss of tupes be less,._than _thpse given

l . AWr;lcllless tubes T
" Qutside diameter S -
S Hot | Cod |
‘ finished Drawn

7 . 5. W. G. S.W.G. -
Upto and including 2 10 |
Over 2* upto and including 3¢ 10 12
Over 3* upto and includiog 34~ - 10 10

Over 3}* upto and including 43* 9 . g -

~ When tubes are bent, the resulting thickness of the ¢ :
] - ube: -t
thinnest part shall be not less than that required for pIa?n tubess. Bt the

 {d) Where for any reason there is a danger ue. e
_ i ger of undue ext
{he thickness of the tubes shall be suilably increased.” - ernal er
HEADERS AND SIMILAR PRESSURE PARTS
320. Material Construction. See Reg, 135.

321. Rectangular Headers Symmetrical in For e Workd
Pressure shall be determined by the following fornnz.ulga:)_'.rhe Working

we = |
JXo= b‘;(—c an e T e Eqn. (93)

Where W, P. = The working pressure in lbs. per sqg. in.
t = The thiclmess in-1|32 in. - -

b = The breadth in inches between the supporting sides of the header

less one inside corner radius *‘r’, this bein i ‘
I ] , g the corner radius of th t- - F
angular box from which the header is pressed or of the header cgsltzf—‘l;:g; h

which shall be not less than 14 in. In no cas
. e, however, shall ‘b’
taken as less than 0.9 of the breadth between the supporting si?il‘els. b b?‘

C = 300 for wrought steel and 330 for. ste i i

‘ ] .  steel castings : where t es
1are t(:};31 rugated or otherwise reinforced by substantial sguppo'rtsrso ?tsatSIShe
eng' n (‘)f t'ht:_* ﬂ’at portion between the corrugations or supports does not
exceed ‘b', ‘ C’ shall be taken as 175 for wrought steel and 200 for steel

_ castings.

f = The permissible stress at working metal temperature lbs. pef'

- 5qQ. in. see table below. i ¥
(b) If the faces of the headers are machined ]ocaliy at the tube holes 7

or hand holes, the thickness at that

i 1 ) . part may-be as much as 6132 in, less

32;% fg?}f: E}sﬁ&l;at}:ﬁn %ﬁ_blut wres?e%tive of the thickness obtaigngdlg:\,' fhe

' e thickness “hea ; ‘the- : 3

in. shall be not i ° t g,hea.je?s_ at th_e. tlu.be hqles in 1132 ‘
=3%ETE -
tﬂ3ifd+8 ,Eq“' (94)

osion |
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. Where d =iThe diameter of the hole in inches, and in no case shall

‘the thickness be less than 10{32 in., except that in small patches not exceed-

ing one-half a sq. in. in area, the thickness may be 50 per cent of the thick-

. nesss obtained by Equation 93

© () The permissible stress at working metal temperature shall be
given in the table below. : ‘

Permissible stress in lbs. per sq. in.

Wrought steel having an ulimate tensile steess - |

Working metal in tons per sq. in. ‘ !

chpcralure _ ' LT -' > : _ S?:lt
’ 2428 | 26—30 l 2332 i 3236 | 34—38 Ay
i ( 2 e 4,. ‘ 5 \ 6 \ 7-
Uplo— ‘ \ {'

S0°F. .. .| 100001 12500 | 14000 |. 16000 | 17000 3 10000
SF .. .| 10500 | 12500 | 14000 | 16000 | 16600 | 10 000
woF. . .l 10900 | 12500 | 14000 i 15400 15900 | 10 000
USSR, . e |r 9500 | 11200 4 12 S0 | 13700 | 14200 | 10000
GO°F. .. .| 890 | 10000 | 11100 | 12200 | 12600 { 900
" esoeE. ... ...| sooo.| sseo | 9sw0 | 1080 | 11300 8 000
00F, .. | 730 | so00 | g0 | 9700 10100 | 7556
“gspF. .. .ol geo | 7200 | o000 { 8700 | 9100 7 200
ROE. . | 6 wo | eswo | 7200 | 7800 | sa00 | 6750
BSO°F. T .. | sac0 6 000 6 €00 7 100 7 400 6 300
900, .. | 4600 4600 | 4600 | 4600 | 4600 | 4400

Tntermediate valves may be intérpolated.
The working metal temperature shall bhe taken as i—
(d) For saturated steem, water drums, muddrums and headers, the
saturation temperature corresponding to the pressure WP plus 50° F.

{e) For superheater headers the designed maximum steai tempera-
ture for that header plus 50° F.

(f) Where headers are adequately protected from the gases of com~

bination or swept by such gases in the {hird or subsequent pass of a boiler,
the working metal temperature shall be taken as the saturation or designed

. maximum steam temperature as defined above, whichever applies. A

covering of refractory or insulating material which may be liable to become
disloged shall not be deemed adeguate protection. :

r

ek



9638

_—

THE GAZE'I‘TE OF PAKISTAN, EXTRA., DEC; 27, 1951

. .+ 322, Headers Irregular in Farm.—In cages where the headers are of
such regular form as to render impracticable the application of a formula
for the determination of thickness, the manufacturer shall show the sui-
- tability for the headers for the working conditiong by indicating bractically
the maximum internal hydraulic pressure which a header, made to the
same desigri and of similar material, will withstang without permanent
deformation; The maximum working pressure for similar headers may
then be determined by the following formula -

Permissible VStI'ESS at wdrking metal temperature,

WP. =P, W FxC . Eqn. (75)

. Where W.P.=The v..rorking pressure in 1bs. per sq. in. /

: ‘P = The maximum internal hydfaulic
permanent deformation_. C : :
F=1.75 for wrought steel and 2 for cast steel,
C=15 500
tensile stress,

=16 500 for
tensile stress,

pressure withstood without

for wrought steel of 24 tons per sq. in. minimum utlimate
wrought steel of 26 tons per sq. in. minimum ultimate

=18 000 for wiought steel of 28 tons per sq. in. minimum ultimate
tensile stress, . :

= 21 000 for wrought steel of 32 tons per sq. in. minimum ultimate
tensile stress, : ’

= 22 000 for wrought steel of 34 tons per
tensile stress, and :

= 15 500 for cast steel of 28 tons per sq. in. minimum ultimae tensile
stress,

. 323, Cylindricol Headers.—Where cylindrical headers are provided
their working pressure shall be determined by Equation 77,

CHAPTER VIO
STEAM PIPES AND FITTINGS

324. Steam pipes may be of wrought iron, wrought steel, cast steel
and in some cages of copper.  Steel pipes may be solid drawn (cold or hot
finished) or lap welded. Wrought iron pipes may be lap welded. Copper
pipes shall be solid drawn ard ng pipe made
copper on a mandril shall be used for steam delivery.

."MATERIAL.

325. Steel pipes—~(a) These pipes shall be made by the open hearth
or an electric process acid or basic, Where the material is used for design-

-ed steam-temperatures above 750°F, the steel shall be of non-segregat-
ed or fully kiiled type. ‘ . _ )

8¢. in. minimum ultimate

from the electrodeposition of

'

?

THE GAZETTE OF PAKISTAN, EXTRA., DEC. 27, 1951

9690

- Tests lengths taken

2y tramsversely

(O) "Roll Lapwelded
¢ steel.

5 Strips cut from  the

(b) The material from which these pipes are made shall conform to

‘the following requirements :—
See Table 1.

Table 1

Ultimate
tensile stress in
tons per sq. in,

Minimum ¢longation %

On §~

On 2*

Kind of pipes-

Not
- less
than

Not

more
than

¥
thick
and
_over

fess
than

. *ess
thick than
and
over -

Sul-
“phur
maxi-
munm

_ Phos-

phorus st
maxi- i
manm 4 )

(A (i) Cold drawn
weldless and  (iiy
Hot finished  weld-
less pipes.
Strips cut from the
‘pipes and tested in
their curved condi-
tion

steel

from finished pipes
(snds of pipes to
be  plugged for
grips) ...

23

23

- 30

" 30

20

25

S 23

30

05

(B) Hydraulic (Water
'G)as Lap Welded
“steel).

Selected samples cut

22

28

less than 3 and not less than §~

23 for §* thick and over 20 for ‘[
{
18 orless than }* J

05

‘05

0%

pipes and tested in
their curved condi-
tion. .
Test lengths taken
1(‘rorc|!1 ﬁntishegl pipes
ends of pipes to
be plugged for
gups) ... .

22

22

28

28

20

25

18

23

32 30

" Ds

v'326. Condition of
free from longitudin

‘06

pipes.—All pipes shall be commercially straight,

al seaming, grooving, blistering or other injurious suy-
face marks. The ends of the pipes shall be cut square,

R
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85 for welded steel pipes for values of ‘t’ over T|8” and upte and

ding 1 1|87
2 for welded steel pipes for values of ‘t’ over 1 118",
332, Cast steel pipes.—{(a) The material shall comply with Regula-

oot F Mechanical Tests ‘ .
- . Flattening test.—(For pipes u including ° I
. pto and ‘40N, Row
sl;aolre%: . A ring not less than 2" in length cut fﬁggugzﬁgeﬁ&n' £
oer ef(; ed pipe shall when cold withstand, without showing eithof €g,
o Sa;w, being flatened between two paralled flat surfaces until \irl; cracked
pressure is released the interior surfaces of the test piec en thed B - ; ini i
middle a distance apart equal to 4 times the thickness? Of_et }fgmgam at the ns 55 to 65, e, 2% tons minimun tensile stress.
328, Cold bend test (For pi - i B imum_work 3 '
1 14" wide cut cireu mferen?ig ﬁ;f’tf?iocmvgr 4-in, nominal bore).—(a) A strip i (&)3 lrir k%e ﬁiﬁgnk‘)m‘th\:o? K111ng igre? s;l;eul:ll.owed on cast steel pipes
one end of each selected pipe. sha)l%iy tesh: etert 97 y Olsdo owing TomEE .
07t — -
“wor =28 LT Eqn. (97).

when cold withstand, without showing et
o ! I Na| g either crack or fl bei
over.in the direction of origi - or flaw, being doubleq
the l;ar being - riginal curvature round a bar, the diameter ¢
For pipes upto and including 3|8" thick .. 3 times the thickries
. nes g

d
¢ = Minimum thickness in inches,

For pipes over 3]8” thick .. ’ i '
- «. 4 times the thi : i i
frb'mBeTld Test on the Weld.——w-,(a) A strip 115" wide cut circu1nfe?<1;1:11?e]?‘s ; W.P. = Working pressuré 11 e R
fron ?;}feing c?lg e&%?hiiﬁ:éed plt%e wt1thhthe end near the middle of the slf?rig 5
: hstand, without showing eith ing
ﬂ?ézl?d fov;e]r in the c@rectmn of oyiginal cur%atureex;‘glfggkaof)aga‘:ﬁebegpg’
me 1, ? t e bar being equal to eight times the thickness of the rte'st' fecs
- weld being placed at the point of maximum bending. - ESLDIECE -
=4 ' oo .

Additional test (¢} Should a pi i : .
) . pe selected il i on
gé Irl;xlmc“ie off the tests specified above, two further fg;t;: ?)Sftltrlllge gglrhclénk?r?g nay

¢ made from the sume or other pipe. Should either of these fail n;:;y :
?ll?es vepresented may be reheat treated and then retested. IE tl lepeat |
e'&tf are satisfactory, the pipes shall be accepted providéd the - repezllt :
wi qther requirements but if failure again occurs, the pi il
test pieces represent shall be rejected. ' pipes which thg :

~7329. (a) The process of weldi ioi - ) \
ing or rolling the I]?oint. velding lap jointed seams shall be by hammer- .

d = Internal diameter of pipe in inches,

d, = External diameter of pipe in inches,
g = Allowable working stress in ibs. per sq. in. as specified in Table
. 333. Copper Pipes.—(a) The material shall comply with Regula- 1
tion 35. :
{b) Copper pipes may be used for a working pressure not exceeding

80 lbs. The external diameter chall not exceed 5 in.

all not be used for superheated steam. ;

(d) The maximum working pressure on such pipes shall be deter- . ,

.,;_mined by the following formula :(—

" (e) Copper pipes sh

(b) On complelion of any workl'which ins I ;
: A et involves hesti Y I -
gﬁ;hpg the joint, welding on flanges, hot bending tﬁet&%’e“g;e}her for "4 . [t | '
r purpose, the pipe shall be carefully annealed ] or any -4 . W.P = 50 < 25 -3% Eqn. (58).
L. a9 . - . R 5 f
-330. The pressure and temperature limits within which pipes, tees, . %' L J

branches etc., shall be used, shall, be in accordance with Table 2
WORKING PRESSURE ' R 5
OF STEAM PIPES « - %2 t = Minimum thickness in Jundreth of an inch.

<" 331, Sieel and Wrought i i '
sure allowed on steel or \% roug}?p If tIIJ;’:‘S-.—The maximum working pres- .- 4~ W.P.= working pressure in lbs. per sq. in.
‘ on pipes shall be determined by the, -'. D = Qutside diameter of pipe in inches

following formula :—
t . K TABLE 2
WP, .—.—.250 J’——-——-———- 9 . ’ . . .';:-A, N . . .A
L1125 Eqn, (96) 7 . (Maximum permissible W. P. and Temperature).
100 D i o 7 . . Maximum permis- | Maximuiz peemis- ) ) !
L ) : ] . 1. Material | Method of sible pressure |, sible temperature Form, .
t = Minimum thickness in hundreths of an inch C ! manufacture in Ibs. per sq. in. in °F.
W .P. = Working pressure in Ibs. per sq. inch ] T~ |
D = Qutside diameter ines in i T S : '
S = Al ed ) t _Of pipes m_ inches, : : R Mild steel ...} Cold drawn No restriction 900 | Straights,bends
= Allowable stress in lbs. sq. inch as specified in Table ] o ' or tees, etc
e = Efficiency factor. , L TR able’ 3, ' I-lotlg.[mshcd Do. 900 » €6,
f . : .. " i ' P B ] weldless.
1. For weldless steel plp.'es, . L Hydraulic Do. ‘ 900 Do.
9 for welded steel or iron pipes for values of ‘t’ upto - and: ‘ water-gas lap- i

including 718",

. et AT L Botlare.
of Trorr oo 7.0
Sh”- . F—"«'I“ST AN,

gAST P70 ___,_,Wg
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= T
Meterial Method of Maximum pcri‘nis- Maximum peratis-
manufacture " sible pressiure sible temperature Form.
: in 1bs. per sq. in. in °F.
Roll Iap-welded 250 425 Straights, bends "I
. [ or tees, ete.
Wrought Iron . Do. 230 425 - Do
Cast $teel Castings No restriction 200 Straights, bends
or tees, etc.
Copper . Solid drawn

Upto and in-

cluding 5....180 bends,

-

Straights, and

i .# TABLE 3
Maximum permissille working stress in Ibs. (Values of 3).

Permissible working siress in lbs. per sq. in. for design temperature in °F.

. aver
Pipes 425 [553 ‘ 600 ’550 l 700 1750 l 800 %859 P 873
i : i [ [ —
Upto and including ’ .
T T o i ! T
: !425 | 550 i 600 | 650 1700 ! 750 | 800 | 850 | 875 1900
- - T P i ‘ |
Cold Drawn 11200 (11250 [10099 | 8500 | 8400 | 8000 | 7500 | 7000 | 5860 | 4850 |
Weldless
steel, Hot
finished Weld- |
less stzel, | ’
Fydraulic 10005 110000 | 9009 | 5000 | 7560 | 7200 | 5750 | 6300 | 5230 4400 |
(Water gas |
Lap-weldad i [
steel). [ !
Roll Lap-

welded Steel 10000 Not used for these temperatures.
Lap-welded 7500 - Not used for these terperatures.
Iron '

TABLE 4

Maximum permissible working stress in Ibs. for cast steel

Permissible working stress in Ibs. per sq.
temperature in °F.

{Values of S
in. for design

) Over
. 550° 609° 650° 700° 750° 800 8s50° 875°

Up to and including

5500 600 650°  700°  750° 800 850°  gI5° 900
10000”9000  3000° 7560° 72000 67500 6300° 5280° - 4400°

).
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ATTACHMENT OF FLANGES

_7,. 34 F -Zaﬂ es O’ Iron and i —_ s f ' lI‘OI’l and
L . q ' . ' Steel P!pes., (a) If‘langes [0

ikl p.IE'DES may be made of cast steel Wl‘OUght won or '\\7I'Ol1gllt steel
ee

de without a -weld. They may be securad to-the pipes by screwing,
- MAGE . . . _ R
' rwetl(rll:)g)- GNr Wg;i‘;f .or blank flange of cast iron shall be attached directly
cr o} 2 0

Y

: in i : t of main steam piping. -
tomey %leei‘gl{ %fr?éeglsgoaﬁnbgagf mild steel or cast 'St??zlxc%ré?l shall be
) e thickness as the flanges to which they are awed ed. s
o th§32ﬂgl eS"Te’wed on flanges—The gl%f s rgﬁé1b§crsgxl;eed and expanded
disappeari X expanded. Su nd exi
giﬂ}r:s %ﬁ? %eeaggegdtpgfﬁeggg fo‘rpa maximum pressure of 450 lbs. per
ang

' a
’ in, andjor a maximum temperature of '7_50 F. Screwed and e‘xpande
S 80, 1. . 3 !

. S welded. L
be in addition be seal welde . ' ;.
ﬁ?“_ges,_m;}’ e Flanges—Loose- flanges may be used \Aaherte% .%23 g)?gqegs
é Er?;de t());smetal Yo metal faces integral with the ends o  pipes
ar

d loose
4= ~Alternatively these joints may be welded or seal welded. The

flanges shall conform to B. S. appropriate for the_working pressure.

‘When the joint is formed by integral flanges these after machin-

; int shall not be of less thickness than the pipes.

336. Riveted on flanges.—(a) Riveted on fianges shall only be used

H =
: . pipes of 7" bore and above and for 2 maxlmu? pressure of 330 Ibs.
{)c:r g;p in. andjor a maximum temperature of 750 E.

(b) The shear stress in the rivets shall not‘; exceed 6,000 lbs. per
‘sq. in, when calculated by the following formuia :—
(O P)
Sr. =~ " . ‘
= stress in the rivets in lbs. per sq. In. ‘
Where SAI.‘ "'=T(",'r;‘?)sssh ?siztional area, calculated on outside diameter
of pipe in sq. inches. _
P = Working pressure in lbs. per sq. In.
N = Number of ri‘;]etls. in sq. in
= of rivet heles in sq. In. . i
(¢) The stﬁass ﬁ‘lri?‘le pipe shall not exceed that specified in Table 3
when Ccalculated by the following formula :—

AxP

Eqn. (99)

Eqn. (100).
S = A A ) —(Nxdxt) |
in the pipe in lb. per sq. in.
Where S, = the stress in t tpe in Ib. per << - |
P aggsrjegt?;ﬁ;ihg'r\;{ug:lcg;lated on inside diameter of pipe in sq. inches.
Id\L - (éiria.me;ter of rivet lmlcfin. inc'll:lcsi'nchcs B
" — minimum thickness of pipe i . B - ‘
t(d)_"-I{ll'llgl%langé hub thickness shall not be less than 0.2 in. thicker
ini i f the pipe. e
than 13 mmlcllrlmierinnctezhlfcl'lgr{ﬁs?hg edge gfpthe hub to the centre ltme gff ?1*2
ivetée;htfllilebn Snot léss than one and a half times the diame gr d
'y 7 e | : o o ‘
riVe‘ﬁ(If])OIE'!I-‘ht-:A pipes. shall first be. properly expanded into. the flanges or

lternatively the flanges shrunk on to the pipes the rivet holes shall_
. - =

then be drilled .through the pipe and hub, and ,thg holes afterwards
coun%egr)suil‘léécl? éﬁrﬂ?ﬁé.?ﬁgrﬁmge hub shall be fullered at. the back.'

A1 ot

.'l' )

A

v
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337. Welded on fanges—(a) Where flanges are_“;'éldéd on, the
welding shall be carried out by the oxy-acetylene or electric process. -

(b) The proportions of welds shall. be as indicated in Figs. 20 to

24 the respective working condition- for each type being as follows :— {°

Figs. 20, 21 and 24 : for all pressure and temperature conditions,

Fig. 22 for pressure condition up to 250 lbs. and'temperatures .

not exceeding 700 T,
Fig. 23 : for pressure conditions up to 150 lbs. and temperature
not exceeding 500 F. ‘

_ {¢) (i) Electric Welds made in accordance with figure 24 shall be
stress relieved. : :

(i} Similar welds made in accordance with Figs. 20 or 21 shall be

stress relieved when practicable. -
(iii) Flanges for use at temperatures over 700 ‘F. which are welded
by the oxy-acetylene process.shall be normalised, - '
© (d) For sizes up to and including 12” hore bossed or hubbed flanges
may be used in Figs. 22 & 23. C '

{e) Welded on flanges may be screwed on to pipes prior to
welding. .

Fig. 20.For all pressune and temperature conditidps.

A t but not fess than i/4 in. anul not more thaa 3/4 in,

B t

c t but not leas than 3/8 in.

D ] 1%t but not less than 3/3 in.

E | 14 tbut not less than 3/8 in.

t but not less than 3/. in. and more than 3/1{ in.

t but not less than 174 in,

- V | 75
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PRPRRTE — G —¥ D.

fiens . ‘i

Fig.21. Foif an pressure and bemperdture L‘,and}

A 1/2 ¢ bub n;)r less than 3/16 in. B

N ke —t—; T}.;(_l'—including 5/16 in. thick. a6 i,
P | B o Tubes over 51 n, thick and up toand pluding 20
— in for Tubes over %16 in, t}lick and up to and e 8
:r—},{z 12 ?gi TEsz over 7/8 in. thick and up to and mc}udmg 1in

¢ | t but not less than 3/8 in.

S ———— et
-, -

- i) - 1} t but not less than 7/8 in. _ e e

E

e — == —

13t Sut not less than 3/8 in.

than 3/8 in, and aot merc than 3/4 in,

F | t but not less

G t but not less than 1/4 in.

"I_* '—l-if—t bue not less thatt %Z?Zé;;ﬁ
- .

B 1_% t but not less than % —_— - — —
in.

C t

. L

D t bt mot less than § in,

Fig. 22, For pressure conditions
up to 250 1bs. and temporature
not exceeding 700 F. :




THT A7 N
E HT GAZETTE oF PAKISTAN, EXTRA DEC. 27, 19
o DEC 27 1951

Al s than 116 ‘ |
I} }i;but not Jess than 1/16
O
¢ v T
R
B Y
T—@\\

)
Fig. 23. Fer pressure conditions

up to 150 lbs. and
not exceeding 500 E‘I?Pﬁfaturc

i//// |

Fig. i
sture and temperature conditions,
A TTETI6Wm
B | 1/16 in. min, L ‘
v _Lﬁ_m_inhli & Where tis not greater than §”,
| 1168 in. min. J
Where t is greater ih i
A an 1/2 inch U shape
B shaped groove as shown may be used,
r | 1/8in, T e
k[ 1/8in. ma:—__-—_ T T T T T e e
g 1/81in min, t Y4 i wmex, T
B | Vi6is. min. i

S L -
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1338, Flanges of copper pipes.—Flanges of copper pipes may be made
prass or bronze, When flunges are attached to copper pipes by
ing they shall be secured in such additional way (e.g., by riveling the
o of forming a conical end so as to fit into a conical bLore in  the
ge that the resistance to withdrawal from the flange does not depend
Holly on the brazing). ‘

L:-.?"3:9. Standard Flanges—The size and thickness of flanges and the
frhmber and size of their bolts should be as prescrited by the British
fctandards Institution

340, Joints—These Regulations provide for ordinary bolted flange
nts. Special types of joints may be used, subject to the approval of
Chief Inspector.

SreaM Pire FriTiNcs ARND CONIECTICNS.

G 341, Wrought Bends.—(a) Wherever practicable the radii of bends
ion centre line) shall be not less than those given below 1 —
“Bore up toand including 6 in. Re==33<d.

., over 6 in. up to and including 9" R=3.5xd.
ShTL i, R 12" R=4x4d.
w o F2in0 . 15 R=4.5xd,
Ty ey 1SiNL o 18" R=5xd.
18 in. 1 20" R=35'5xd.

Where d—the bore of the pipe.
R=TRadijus of bend to centré line of pipe.

(b) The thickness of pipes from which such bends arve mede shall
E be not less than 1214 per cent. greater than the minimum thickness
¥ required by Equation 95. Where smaller radii are necessory further

allowances shall be made for thinning at the back of the bend. Alierna-

tively some special form of construction ghall be adopted to prevent
undue thinning. .

342. Branches, Tees, ctc.—Branches, etc., shall be flanged and be
* either flanged and riveted or welded to the pipe from inside as well as
. outside when practicable, alternatively to the welding on  the inside

of the pipe an approved type of reinforcement or mechanical lock may
ke provided.

. Where a branch is of equal size to the main pipe the opening shall
. be reinforced.

343. Blow-down pipes.—(a) Blow-down pipes which can be subjected
to full boiler pressurg shall be considersd as staturated steam pipes at
that pressure. '

{b) Where blow-down pipes are run separately to tanlk or sump,
they shall be considered as saturated steam pipes at half the working
pressure of the boiler.

<& reducing valves, steam traps, ete, forming parts of wrought lren or
-F: wrought steel main steam piping when for use with saturated steam
up to a gauge pressure of 160 1bs. per square inch or a temperature of
400 F. may be madé of cast iron, casi gteel or wrought steel in accord-
ance with the requircments of Regulation 211

(b) When superheated steam is used above 400F. or when pres-

" sures are above 160 lbs. per sq. in. gauge, such chests shall he mads of
.. cast or wrought steel or cther approved material in accordance with
I, the requirement of Regulation 271.

345. Steam Reczivers, separators, etc., for temperature exceeding

500 F.—{a) If such vessels are fusion welded the manufacture and tests
shall conform to Chapter V.

W-kawﬁn:"rs-: o

344. Valve Chests.—(a) Chests of stop-valves, isolating valves,

[
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(b} The working pressu ts i
appropriate formulze gi?’en inr%l?aflpiélr 1{91 s shall be\determined oy the

. (¢) All mountings for the '
Lo . above y
{ 1a11afs shall be of cast steel or other app?ggedf?'rllateria]
500 13346. Steam Recewers, separators, etc., ,
driers'—céilgh ‘I‘he s1hells of steam receivers, stesm separator
riers, waters, drop legs, interceptors, ete., may b ¢ of s
Plates or steel castings, ' v may be made of sicel
(b) (i) Wh
or welded.

(ii} When riveted the worki -
o) e veted \vOlkmﬁ.’ prassure ifor th N
biiﬁ;ﬁl?ﬁ% k}{e t}lji;dggﬁ?éﬂfzqgrescﬂ’bed for corresgorf)git}tg S};?tlé 1’(31%
¢ L H : fest pressure whi se
sui)Jec_?ed on completicn shall be that pr{é:c.:scg-};zzcc{lfgizeboﬁgi;l shait be
with(«zf‘ga Eé:ecge%t where such vessels are fusion weided in. ax
diame:e |_p the longitudinal weld of vessels exceeding f’:cprdance
ter” shall be covered by a butt stran. . g 157 internal
) (iv) For such w ,
tion 157 to be used

‘elded seams the standard i :
> 1S co-efficie
in determining the working pressrlllieC'shoafllRl?eg uéad

for both weldaed and st
2 rapped geams. Th N y
f)(e)rcé)ft fllowed _for the weld shall be 30 eangtle.}]gt?l peacc:ntage
itage to be allowed for welded ang strapped so:sa\ms]e siglfng{)h
e

determined in accordance with Regulation 161

{v) Branches for attachment of

S g nent of ipi

be either fAanged and rivatedl or \veldesge?é! 111%%(13%551[1&11 be flanged and
When welded this shall b inside .

W wed this sh e done inside as well i
g;%g‘ggggli.‘ D;Aitém.]thely to the welding on the insideai)fo‘ﬁfslde where
Wt JE ~b0 reinforcemnent or mechaitical loek may be prgsiscsigg o
) here a branch i iz : all
reinforaeic 1 15 of equal size to the vessel the opening shall be

(vi) All welded vessels shall be stress relieved.

(c) (1) Whera made of cs i
requirements of Rfégs. 535 (t)o g%st steel the shel

(ii) The working pressure

_ ) T : ssure for flat end plat

be de;eumn‘ed by the formnulee for flat end g]e?tteess gg wf*gitgﬁtstggeiel

inten(d e)d Sftolitaggg ql‘rarﬁgements for drainage shall be fitted to :;\11 . 1 )
intenc drainageui‘; glottpioi?gagatmr; of condensed steam Wherf:‘f‘zftf‘ce()S
S indicate 1 : ovided a glass water gau ' i .
to indicate the water level in the vessel and absu%gtz?gtisaﬁb(sitrzﬁiﬁuﬂoﬁagi

1 shall comply with the

shall

valve shall be fitted.

347, Sercwed « iy

] - werewed and socketed joints—Counti

u::.e:d onpipisup to 4 in. internal diamétes Coath resmawets

Fbex sqL{are 1nch_gauge and up to 3in. diam
S. per square inch gauge.

nuts shall Le used,

348. Other fitting i
. e U ings and Mountings.—(a) Valve chests:
gg)dp S‘ft.gle\l!e;tup t0 3 in. diameter of bore may be attaghggtcs'lisg tblroﬁze' o
o \%&m pipes when pressures do not exceed 120 lch y o mn
fauge ¢ t t.“E]en steam is saturated. The attachment m »If) Py et
(b)gDo, e steam pipe or by means of flanges ay be by direct
rain cocks and valve 4t -
by flange and Dbolts or be ser ol i

: may be

\g{cxth pr.ﬁsures up to 120 Ibs.
er with pressure y

In all other cases, flanges with b%lJtcg Ealgg

nay be attached to steam pi ither
ewerd info a boss formed on the I?ix?:.s cither

connected steam pibe

for temperature not exceeding

'en fabricated of stgel plates the seams may be riveted’

L

i pipe line, the
. reducing valve shall
1+ s0 adjusted as to

 matically the supply of steam as SO0 as
. excecded. T '

use of special expansion bends.

- that points of supports should,

" pipe supports should, as far as practicable,
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349, Reducing Value.—Where 3 reducing valve is instalied in a
pipe line and accessories on the low pressure side of the
be protected by a suitable safety valve or valves
as the safe working
cutting off auto-
is

permit the steam to escape as SOOI

pressure is exceeded or by a suitable appliance for ct
ithe safe working pressure

350. Flexibility.—(a) The piping shall be a.rrangéd so that the

s'ystem is sufficiently flexible to absorb the whole of the expansion.

(b) The necessary degree of flexibility shall be obtaj'_ned by the

The use of sliding expansion joints is.
prohibited. o o \ ‘ .
951, Pipe work supporis.—-All pipe’ work shall be adequately sup-
ported in order to permit free movement for expansion and contraction
and the amount of such movement shall be proportioned throughout
the whole of any main by the provision of anchors at suitable points.
Where pipes may be subject to vertical movement, spring suppoerts design-
ed to carry the load under all conditions shall be provided. It is desirable
as far as practicable, be arranged
Stings are in general preferable to roller
chould be used only where necessary. All
be of mild steel and pipe

adjacent to the pipe joints.
supports, and these latter

anchors either of mild steel or cast steel.

352. (a) In the case of steam mains,
adequate provision of drainage points in’

attention should be paid to the
the form of drain pockets.

- Drainage points connected to steam traps shall be provided wherever

water can collect under working conditions, Hand drains shall be pro-

" vided at all points at which water can collect in-any portion of the steam
 main, by valve legkage or other means, when shut
oup prior to use.

down or when warming

{b) Where practicable a suitable gradient shall be provided in the
pipe work to ensure the passage of condensed water in the’ direction of
flow of steam towards the drainage point. ' -

" (¢) It is recommended that a by-pass should be fitted at each steam.
trap. ’

(d) Where the valume of water deposited is likely to be of " serious
proportions separators chould be installed. Such separators shall be fur-
nhished with a steam trap which shall be connected to it by means. of a
:.lhrge-way cock one end of which is connrected to a manually operated

rain.

. 353. Freedom from. rust. and other foreign matter.—All pipes valves
and fittings shali be thoroughly cleaned as far as possible of rust and olher
foreign matier belore erection and pipe lines shail he blown through with
steam or air before being put into service, : :

354. Test Pressures.—-(a) Each completed pipe and fitting shall be
tested by hydraulic pressure at the Manufacturers’ work to twice the maxi-
mum permissible working pressuie. it is inadvisable to submit a com-

plete steam pipe installation to any hydraulic test.

{b) Pipes and fittings with flanges for steam pressures exceeding 100
1bs. per sg. in. shall be tested with blank flanges bolted or clamped oOn.
All other pipes if straight may De tested between the heads of an ordinary
hidraulic pipe testing machine. ’

{c) Special arrangements shall be made, according to circumstances,
for testing bends and other fittings where not flanged. '
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INSPECTION

Cpves UYL CHAPTER X o -
REGULATIONS FOR THE REGISTRATT SPECTY
RATION AND
‘ NS FOR THE REGIST 7 INSPECTJI[ON,-_.

355_. "'I'"Ille" Drocedure to be
for _the registration of a- hoiler
the Actshall be regulated in
Chgptgr'read with' the relevant
.- 356. Pieparation for Inspent: 3 ' .
- ' pection—>ta) At every examinmpio.r
ggg?ih?:o 52&; Iirant or renewal of g ceitificate, the ll%ﬁ%?;r}liﬁ?té%n; of
. C Except as i ~ i
éleggﬂntmni u(f)\all doors of manhgles, hanflhglesa a?]rcilngieghglgglém"
fepnir -gall)l %ie e-lggr:.llb(;ﬁse r:;l tfhe..}éeacllers and mud drums of wat:f-t
tlers,. ¢ e-bars, » 'rent plates, bridge  plates  firek
fféqn?igvggq}-lﬁirml ifue_; burners ang mechanieal %tokgr tietst'inggl-?s?)gll
b_e'bpénéd o~ :rz]tdvis; kzr:]d aC%?I{;S c%mgrising the boiler'mountitigs ~.5hg
necessary, “before the. InSpE[:Jctor’gnvisitt‘?e valx-aes or coqks groun'd,

" '(b) Provision shal if requir : -

. ; ine o noes Tequired by the Inspector b or
drilling of place g, 9, DIickwork or other consesing Loyt 2de o e
; blates and for verifying the pressure gauge ang’ safety " valy :

followed in connection awith- 4.
lowe ection -with- applie
.and Wwith examinations of boilel;s ?ﬁi’
dcc?;'dance with the Provisions: o
Sections of the Act. . oo C

Imensions and Weights,
{c) Al smoke tu i

) Des, exter er

external flues shall be swe clomy OF waten

- Swept clean. -~ ’ ’
. . . , . . N ’
stearl ;lilé’lgg;si?}zteséxali be made for the effective disconnection of all
11 ] communication with any other -boiler ‘under steanis

as prescribed in Chapter X of these R

either by the removal of a length of ni

_ ot £l of pipe from the gt inipert

ggehg;nﬂ]le‘ 1r(1i$91 tion of_subs@nﬁal blank ﬂa.nce;.e S\%?ﬂglea%c} feﬁdﬁplp.ng_,:

the ok D oyf » they shall be inserteq between the flange of tham anges’
jlpe attached to it , ok Ldnge o e chest and -
x4 e NO oy :

and fhc)e boﬂé)z}.ank flange shall be inserted between

'{E) At a]te. natlve AINILA 1 SEJ ‘ 3 l! SII])]@(: ‘(I < mMinmum
L C Lt 1 nspec 1058 an j ini : :
()[}e‘;.]‘ l y Et m Tows or al]. tub\."s 5 El_J 'CL( tO t]]e lﬁlst pdSS 0 bEHI :

! n, the In T e : -
Preparation for inspection caIlIelziSpf?-tor may at his discretion relax thet”

egulations. This shall be effected”

a safety valve chest’

357. Hydraulic’ test— Fve ' -
tested in the Presence of or Insprfc?t?r]]lg gf%ce? ydraulically;

358. Preparation for hyd i ‘
ings subjesCPATa} verawic tests—(a) The chests of a1l -
faned. 0 steam pressure ghall be m place and shyt tight OI{n l'?]t:tﬁ{
(b) The safety wvalveg i
) valy sh i
and the chest-opening b]ar?k, ﬂg}’}ggéi:he
. . (c) The attachment
hipple for connedting the

' he jammed_dowu or removed

for the Inzpector's pressure

Inspector’s test pump h gauge and the

0se shall be in order.

iubject fo the approval of the Ch; ' pect’
?1 grant certificates therefor an}&legzsgrallyori;hc Moy to the " ich th
Spector may issue. convey to the

- applied when.the point of

- shall apply to any boiler at any test.
{g) Hydraulic. tests of boilers a

J except when the Inspector expressly re
: The test pressure to be applied to boilers at
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nspector.

RN excesd ‘100'“1b_si;; R@%‘S,QU_&T‘EE:I_E_@L when the
~ B 1

5 EUE

by
less the owner desires to ma

satisfaction of the Inspector.

or a boiler cannot, owing

1859, Procedure of hydraulic fosts.——
B sub-regulation (e) Regulation 361, 7
. tlically tested in the presence of an Inspector to not
' i’c'éi'the approved working pressure, when Such 3

WETOr at least ten consecutive minutes.
fWorking pressure allowable

Ehoiler to withstand satisfactorily the hydraulic test ;
Bboiler shall again be examined, i
€ pressure recalculated, if necessary, and the boiler tested to the

g1 pressure . of . the boiler shall be taken before the Inspecto
to test the tightness of the joints. TR _
f(e). When a boiler. is ‘hydraulically tested for the first time, it shall »
ely. be. cleared: of lagging or brickwork: at subseqt_xen_t- te§ts the

{ng: or brickwork, portions thereof, shall be remozed if required

every new boiler ’ shall

_inch,"The hydraulic_tesf.

calculation shall be suitably

ke such alternations

_less_-than

' ﬁijll.a.doors shall be properly jointed and ‘tightened up. The".
lerishall” be completely filled with water, care being taken to. allow
Pairsto escape -and, if possible, a preliminary test not exceeding then

r's

by

(2) Subject to the provisions

be

appreciable leakage or undue deflection or distortion of  its parts
If the test is not satisfactory, the
reduced,
as will enable the
_in which case the

after the alterations have been made,

the boiler -

:© {c) *At the first hydraulic test of a boiler prior. to the issue of an

riginal certificute deflection measurements shall be made before, during

a}"d after test of each furnace length, fire box and flat end .or other
S to ‘ '

no+ (d) After the applic'ation‘of the hydraulic test the -Inépector sh-all
carefully examine the. boiler inside and outside and
hat it has satisfactorily withstood the test.

(e} In any case in which the safe working pressure té-be allowed
to peculiar construction of -any of its parts,
k be determined by calculation in the ordinary way, the Inspector shall,
-under -the direction of the Chief Inspector subject

satisfy himself

to

¢ hydraulic test for the purpose of determining the fitness of such parts.

" Pressure, whichever is less.

shall be released .immediately

inspection.

(f) Should. any part: of the boiler show - undue
Indication of permanent set during the progress of the test, the.pressure
' are . observed.. The
per cent. of the test pressure

working pressure for the part shall be 40
permanent set was reached, - This

deflection

such indications

 examinations shall be from one and a
#; working préssure of the boiler.

¢ ~he amount of the test pressure to be applied in such a case shall not -
. exceed the test pressure prescribed for the least working pressure found
: by calculation for other parts of the boil_er or the infcended- working

- or

procedure

t subsequent examinations shall,
quires otherwise, be made after the
such subsequent
quarter to_one and a_half fimes the

)

*Note—These deflection measurement
Book before its submission to the Chief T

s should bs entered in the Memorandum of Inspec
nspector., .

tion: -

r

;A



{
i of the Inspector getting inside it or of examining closely all its parts, he
l

’

|
|
1
i
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. " {h) When the internal construction or size of a boiler does not permit

shall see it tested by hydraulic pressure to one and a half- times the
wc-zél.cf}]ngt pressure at each inspection for the grant or renewal
certificate. S -

(i) Water tube, locomotive type and all tubular boilers shall be
hychjauht;ally tested at each inspection for the grant or renewal of a
certificate, -unless’ such test is waived under the orders of ‘'the Chief
Inspector. - ° f

(j) The *Inspector may, if he considers it apply . a
hydraulic test to any boiler at any inspection. . BAR
(k) Except in the case of small, portable and vehicular boilers
which do not require re-erection or building in brickwork, the hydraulic
test of all hoilers shall be conducted only after the erection of the boiler
in situ, and all boilers shall after re-erection in a position different from
that in which they were last examined be hydraulically tested..

(1) A hydraulic ‘test shall also be taker Before granting an increased

of a

necessary,

pressure certiﬁcz.ite and after repairing a boiler, unless. the Chief
Inspector authorizes the Ingpector to waive such test. ‘ :
Inspectors . shall use

pressife gauges supplied by the Chief Inspectlor. “

~7350, *Steam {,ests.—(a) Every newly registered boiler and every
other boiler of which the working pressure has been altered shall, before
the issue of an original or renewal certificate for such boiler be tested
under steam to the satisfaction of the Inspector. K _—

"~ "(b) At the time of test the safety valves shail be’ left free
papable of being -adjusted to the approved working pressure. -

" - (¢} After adjustment of the valves to the correct blowing pressure
the boiler shall be tried under full steam and firing for at giegx)st ten
m;r_mtes;_\wth the feed water shut off and the stop valve closed, during
which time the Inspector shall note the accumulation of pressure and

other details of the test as well as the loading and adjustment of the
safety valves. : .

~{d) On completion of the safety valve test the Inspector shall
satisfy himself that the water gauges are in working ordgr and that

f\l;ftef-eed apparatus is capable of supplying the boiler with sufficient

'(l'g} When carrying out hydraulic tests, -

and

(e} Where the Local Government does not requi in-
: er: quire a person-in-

charge of a._'boﬂer to hold a certificate of competency, the Inspgctor may

when he thinks fit satisfy himself by guestioning or by practical test

g&lg:;lsg tpihperso;l-lmcharg; };)f the” boiler understands the use - and
of the water gauges/the pressure gaug®, the safety vals :

feed water-supply”and blow-down.” Eave S Y \falves, the

*_(f) When witnessing safety valve tests, Ins

_ | 2 , pectors shall use the stan-
ddrd pressure gauges supplied by the Chief Inspector unless the  boiler
pressure gauge has, since the time of inspection, - been tested and found
coy:_rect with an authorised testing machine. '

*Note.—A steam test is primarily i : af
A \ primarily intended for the purpose of ascerfaining by act sf -
:\;‘he l;.r :_h: sp{itg' valves are suficient to relieve the boilsr effectivels of excess steagm );mfi wul:étﬁer

ey operate at the time when the maximum working pressure is reached. Inspectors should

i always send to the ownzr due notize of the dats fixed for the steam test.

On completion of the test the Ins

spection Book. pector should enter all‘dcta_il; in the Mermorandum of in-‘

gt

gt

L 2w e T

" the plates or other parts to ascertain their thickness and in making

" of these Regulations.

- determine the permissible working preasure of the boiler.

- with sub-regulation (¢) of Regulation 4,
¢ of an application for registration under Section 7 (1) of the Act, proceed
- to make such examination and measurement of the boiler as will satisfy

him that the boiler is the one certified by the Inspecting Authority and
that it has sustained no damage in-transit, for which purpose he may, if
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{g) No steam gauge shall be used without a syphon filled with water
between it and the boiler. : . -
" (h) When the accumulation of pressure at a steam test exceeds ten
per cent. of the maximum working pressure the area of the safety valves
shall be considered insufficient, and a certificate shall be refused until the

 safety valve area is increased,

(i) An Inspector may, when visiting a factory for any purpose, verify

" the correctness of the safety valves and pressure gauge of any boiler under

stearn by comparison with his standard pressure gauge.
361, Procedure jor registration.—(a) On receipt of an application for

: registration under section 7 (1) of the Act, the Inspector shall, when the
‘ hoiler has been properly

prepared for examination, proceed to measure
in complete detail ail its parts ascertain the working pressure allowed
by the Regulations by making a series of calculations of the strength of
the various parts such calculations peing hased on his meagsarement’ and.
if he is satisfied with the correctness of the maker's certificate on. the
dimensions and other particulars relating to the material and construction
as tested therein [vide Section 14 {1) (c} of the Act and Regulation #4].

" In making his calculations he shall after examination of the mqterial, take
. due account of the workmanship and details of the construction of each

Tn his examination the Inspector may, if he deems necessary,-bcln_'e
1S

calculations he shall be guided by the requirements of Chapters IVand V

part.

(b If no formulae or co-efficient applicable to any part
in Chapter 1V or V of the Regulations the Chief Inspector
diseretion determine the fitness of such part.

«(¢) The strength of the weakest part so calculated or determined, .
subject to any discretionary power exercised by the Chief Inspector, shall
After inspect-
ing the boiler and ascertaining by the prescribed catculations the maximum
pressure at which the boilers may be worked, the Inspector srall hydrau-
Yically test and steam-test it in accordance with the requirements of Regu-

4

is contained
shall in his

' lations 359 and 360 and may issue a provisional order under Section 9 of
o the Act in Form V.

(d) The Inspector shail enter the above particulars and dimensions

15'.‘ of the boiler and calculations of strength of -theé various parts, together
" with details of the hydiaulic and of the steam tests in a * Memorandum

of Inspection’ Book (vide Regulation 366) which, together with all the
maler's papers for the boiler, shall be submitted to the Chief Inspector
with the Inspector’s report under sub-section (3) of Section 7 of the Act
in Form L ) )

. (e} Where a certificate in Form 11 and a.memorandum of inspection
hook in Form I are furnished by an Inspecting Authority in accordance
the Inspecter shall, on receipt

he considers it necessary, subject the boiler to hydraulic test in accordance
with Regulation 339. .

The Inspector shall, if he is satisfied with the condition of’ the

i boiler, accept the particulars and approved working pressure entered in
43 Form 1 by the Inspecting

Authority as if they had been ascertained .
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" and entered by himself and shall issue a provisional order to enable fhg

boiler to be worked. .

‘He shall make:such entries in respect of his examination of the
boiler in the memcrandum of inspection book as may be required and
shall submit the book and Inspecting Authority’s certificate and draw-
ing of the boiler with his report to the Chief Inspectdr as prescribed
under sub-regulation (d). .~ -

- 362. *Engraving of registry number.—(a) The registry number
of every hoiler shall, within a pericd of one month after the registra-
tion thereof, be cut in the_front plate thereof, in such position as shall

be pointed out by the Inspector. The device for each Province shall be- :

distinguished by the following letters :—

~West Punjab . o e .. W.P B
Hast Bengal e E. B L.
‘Karachi ) T ‘ K

The. distinguishing letters shail be “cngraved above a number and
separated there from by a horizontal line two and a half inches in length.
The letters and figures shall be one inch in height and of suitable breadth,
provided that in the case of small boilers the letters and figures of the
device may, in the discretion of the Chief Inspector, be reduced to 3ig”
in height. The whole shall be enclosed in a rectangle, the upper and
lower sides of which shall. be three inches apart and one guarter inch

- clear of the top of the letters and the bottom of the figures respectively

as indicated below :—

B. Y \

1234

. The side lines shall be a.nmgqual distance clear from ihe figures. ‘

The engraving shall not be less than 1|64th inch in depth. . )
(b). The engraving shall be complete and ready for verification
within thirty days of the first inspection of the boiler.

{c) Boilers having registry devices differing from those prescribed
-herein shall have such devices obliterated, altered or cut a new in con- . §
formity -with those prescribed above. The original numbers of such: .
bollers shall be retained in the new device. A number once allotted to, " &

a boiler shall not be used again for another boiler.
. 363. Measurement of heating surface—(a) For the purpose of

- regulating the area of the safety valves and the amount of registration
;-and inspection fees the * heating surface ” of a boiler shall be the total .
. surface of. all. plates and tubes exposed to heat on one side and in contact’. L
; with water on the other, measured on the water side or the fire side,
: whichever is larger. - . ' .

(b) For Lancashire and Cornish boilers the total heating surface

" shall include the wetted surface of the furnaces between. the end plates,

the fire surface of cross tubes where fitted, and the part of the external -

shell below the side flue covers. In estimating the areas furnaces shall
be considered as plain cylinders ; the area of their wetted surface shall

be taken as their mean external circumference ¥ the length of the boiler

bétween end plates. For the shell the width of that part of the circum-

ference below the flue dovers shall be taken ag = 2D, and this width

< the length between end plates shall be takén as the area of shell
heating surface. The part of the surface of the back end plate exposed
to heat shall be _omitted from the calculation. -

" *Note—Engraving slip for tracing the- devices in the boiler will be supplied by the Chief

Inspector; the &lip should be pasted on the part of the boiler pointed cut by the Inspector.

o
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c . Exomple—The formula for the total

llows :—

{walls or cenires of cross boxes, as, the case

heating surface of a

ncashire boiler having plain furnaces without cross. tubes  is. -as

Y. H. S. in square feet = 2L (3.14d. + D);L is the length' of the boiler
wiween end plates in feet, d is the mean external diameter: of the’

Alfurnaces in feet and D is t\he internal diameter of the largest belt of

Ilshell in feet.. ) : LT ‘
(¢} For steam and water drums of water tube boilers the heating
. |mirface of the drum shali be taken as half the-external mean circum-
7 ferenice multiplied by the clear length of drum between the outer brick

may be. The heating

“daurface of the tubes shall be taken as the external surface of the tubes
4 between tube plates or headers. The heating surface of the ‘headers
A shall be omitted frem the calculation.” Internal _economisers shall be
- 4] deed_as_comporent heating surface. < B

“4 - ¢d) For marine boilers of the fire-tube type the healing surface
* ] shall include the wetted surface of the furnaces between the tube plates

. # (considered in the same way as for Lancashire boilers),. the wetted

SR g

B

shall be omitted from the calculation.

include the wetted surface of the fire-box

-4 level shown in the gauge glass.

© heating surface.

365. Registration fee—The fee vequired

. tion under sub-seciion (i) of section 7 of the Act shall be :—

" For Boiler Rating not cxceeding 100

"1 surface of the combustion chambers (less the area of the tube holes)
1 and the wetted surface of the tube plates. The parts of the front tube
».4 plate exposed to heat shall be omitted from the calculation.

' (e) For locemotive tyre boilers the heating surface shall include
4 the wetted surface of the tire-box above the foundation ring (less the
. srea of the tube holes and the fire-hole and ring) and the. wetted
_surface of the tubes between tube plates. The smoke box- tube plate

(£} For vertical boilers of ordinary type the heating surface shall

above the foundation ring

{less the area of fire-hole and ring and tube holes, if any) and the
. surface of any cross or other tubes and uptake below the lowest water

. {g) For any other heating surface not provided for in the foregoing
inatruetions the same general procedure shall be observed.. :

‘() No deduction shall be made for stays, etc., in calculating _thef

364. Boiler rating.-—The boller rating sha]f be the number of sciua:re
ol feet (to the nearest whole figure) in the heating surface of the boiler as
4 determined under Regulation 363. ‘

to accompany an applica-

s
Rs.

For Boiler Rating exseeding 100 but not exceeding
For Boiler Rafing exceeding 300 but not exceeding
For Boiler Rating exceed'ng 500 but not exceeding
For Boiler Rating exceeding 700 but not exceeding

section (2) of Section 14 of the Act.

300
500
700
900

-l e For Boiler Rating exceeding 900 but not exceeding 1,100 LT ’
. For Boiler Rating exceeding 1,000 but not exceeding 2,000 oL 100

) Provided that the Chief Inspector may
~ payable in respect of a fresh application made in pursuance -of

" For Boiler Rating exceeding 2,000 but not exceeding 4,000 120

. For Boiler Rating exceading 4,000 but not exceeding 6,000 140

7 For Boiler Rating exceeding 6,000 but not exceeding  §,000 160 -

.5 For Boiler Rating exceeding 8,000 but not exceeding 10,000 180
- For Boiler Rating exceeding 10,000 200

direct that no fee shall be.

sub-:
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366. *Memorandum of Inspection Book.—(a) A
Inspection’ Book "shall be prepared for each boiler in Form I In this-
book the Inspector shall enter in ink gl particulavs and dimensions cof
the boiler with the calculations for the varicus parts in detail, parti- -
culars of hydraulic test and steam test an

'd his inspection notes. .

(b) At subsequent inspections, Inspectors shall enter the dates of -

the inspections, hydraulic tests and steam tests, when such are made. ;
with their notes thereon. . '

_-_—
—_———

" i ions.—(a) AL such ins- -
- i annual thorough inspections.—{(a) SL ¥

.- B0, ??gcggfféf %ﬁe Inspector shall gauge and recogd tl"lﬁ r({‘;égglatx;g%
D arnac f boi'lers having cylindrical furnaces. In af pson type
o furnac%as qgall take a vertical and a horlzontal' gauging of a least the
throe fr tef irnace rings and record the result in the l\’IeTorta idum of
e ﬁrs Bmok He shall sound gusset stay rivets to detec Sack o
Inspectlop "2 and shall examine gusset angles for fractlui:_e. ] fut:nace
i nt\;le‘. waterside of the end plates around the shgl m: ), Jurnace
%zirgégeat tehe toes of gusset stays, t]’Il_qla be}:;g]sl %fe sfélmgcgt gFgaell,internally
. g&zgcﬁgggé?g Sar?gdoa?égkgogll{ts}? S-He ghi\ll examine all mountings inter-

% nally and externally.

Memorandum of

T L T

(o) Inspectors should also enter in the Memerandum of Inspection’ -
Book the general condition of the boiler and of repairs, to what extent:
boilers have been cleared of brick worit, ete,,

™
-\\) the request of the Chiaf

visits, visits for inspection of repairs, for in
and reports on accidents, ete.,
tion Book will provide a useful record of the boiler's history for the
information and guidance of Inspectors at' subsequent inspections.
~(d) On submission of the Memorandum Bsok to th
he 'will, in the case of newly registered boilers,
and calculations and approve of the working pressure that i
mitted. In.the case of old boilers, the Ch
the Inspectors notes of inspection and prop
reduction of pressure.
not 'be altered without

e Chief Inspector

s to be per-
ief Inspector will examine
osals made for
A pressure once approved for the boiler should
‘the written. authority of the Chief Inspector.
367. Registration Book.—(a) A registration book or copy of
Memorandum of Inspection book containing all the particulars required
Tor registration shall e mairtained in the office of the Chief Inspector
in Form I and any orders passed by him regarding the boiler shall be
entered in the registration book under his initials,

.. {b) The Chief Inspector should also copy into the Registration
Book the notes of subsequent inspections entered in the Memorandum
of Inspection Book.

368, Transfer of M

. . Memorandum of Inspection Book and Registra-
tion Book.—On a boiler

passing from one Province to another, the
on Book and the Registration Book shall, on
Inspector of the Province to which the: boiler
forwarded to that officer who shall take* over
n them as herein before prescribed. e

369, TGrani of certificate.——

Memorandum of Inspecti

. has been transferred, be
their custody and maintai

. : {a) A certificate for the use of a boiler
shall be granted in Form VI In the certificate shall be entered the
maximum pressure at which the hoiler shall be worked, the load to be

placgd on the safety valves or the thickness of

required as safeguard against over i he d

the last hydraulic test of the beiler and, when applicable, of the main

steam pipes prescribed, :

i () The Inspector shall also enter in the ‘remarks’ column of the
“certificate his requirements, if any, with regard to the hydraulic test,
‘removal of lagging brickworle, or other concealing parts. for the next
‘Inspection, and his requirements regarding the repair or renewal of any

ed fit for the period of the certificate,” —
*Note.—The Memorandum of Ing

« Inspection Books, except when acty
: Chief Inspector. .

tNote.— The Ins

pection Book should always be kept clean and up to date
ally required by the Tnspector, should be filed in office of the
pector’s remark should be as briel as possible,

fr..

_a report of all casual
spaction of main steam pipgs_’; -
in this way the Memorandum of Inspee-

check all particulars

repairs. or.

B kD] T

in the bends" of the flanged out furnace mouths

4 () Deep grooving defect when the water is bad, and is dificult

of.end plates is a common
to detect.

(¢) The Inspector should, whenever the size perrtnsits Bg&o}réslgginlé

d make a thorough inspection of all its internal Par s oetore doing
ol he should of course, satisiy himself that proper bp}?lmr jon hias been
So'd for disconnecting the hoiler from any.other oile junder steam.
ISn}? eld he find that proper provision for dlSCOﬂHECt]O]’(li 01: Dot Deen

Ocﬁ.- or that the boiler has not been properly cleal:xe OF Seate ’the
{r}}lat it is unreasonably hot, he should decline to plfocelns ath - the
ing tion and should report the facts to the Chief ip ctor 1ot
gl*?eercsl When a boiler is of such a size or lts't,1 colxzistxgéctlgjnm csient Lt
i : t go inside it, there shou - sufficic : -
gcl)?esmosx? eﬁ;%ilhg?ensnopro%ided to en?ble bhl'li.gl ti(?S .de cg::gu%é?gcllp?lﬂ altnt&fe
’ important part of a boiler |
?r?slpgggotrs' ’c;.t;u?gty el;;a?nine it, he should report the facts to the Chief
Inspector for orders.

i i he external parts of
a1t attention should be paid to t 1 A )
boi1e1(~g)ir? i%émﬁg of seating blocga. espe(é}falllgcxggavéhety%léua%gﬁe;z
. ks and engine ings ¢
dgmgl)a bse’:ac}"(éfmf;ld to facilitate the inspection of the parts unéi;erixge?ﬁ:
St-o tjhe first inspection, and at any r_easonable pel:!:od aftg;‘t\;fsrllﬂ s I the
Ellnspector cannot otherwise satisfy himself as to tne con
parts.

i iler i more of its
spector decides that a boiler in cre or ¢
parts(??s gufa }Eﬁgt}? gt for the press&)re_ appgl):egrgg;u;% het“om"}t%emg]}%lég
i y als for reducing re
%S;?))écggx? oarrﬁclh;i Eﬁgpsoefm: time submit his calculations for the wasted
- parts for check and approval of pressure.

itti rasti hell plates, the
i y d to the pitting and wasting of s
Ins e(cf'zmW égz)uisg%zar in mind that shell plates..nm-%y bggx?omnegexl:emtj}?;g
in'%:}hickness to an appreciable extent and sti e !
longitidinal seams.

i 't is wasted and
’ of Wasted Shell.—When any par

the %r?éﬁeri%??sat&ggbtgul of its fitness for thfz pressil{tre, h:sg,?g;incmtlﬁg

 more small holes to be bored and from them et T

gr\:grg}re thickness of the parts frornf whlclh heplci?:gb!?tlsjc c:;r pmsell o

2t i e with the formula ap i .

%ﬂgﬁlagt;?;éirllgs a:ﬁcolrg:{]ciﬂations he shall enter in the Memorandum of
Inspection Book.
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"(b) In making caleulations for

a wasted ﬁart of a boiler shell, e.q.,
along the line of seating blocks of a

Lancashire boiler, the Inspector shall
use the following formula -—. . :

' xS o : '
T WP —=——

DxF

' = thickness of wasted plate, where thinnest.
S = minimum tensile strength of material of shell in lbs. per '8q. in.

‘D = internal diameter of shell in inches, :
F = factor of safely, which shail nat tg be less than 4.
\)ér/Z. Lepaivs to Boilers—(a) Extensive
wal of furnaces, and plates, paris of s .
should bLe supervised, so far as his other dutics permit by the Inspector
when the fire boxes and smoke tubos of locomotive tube boilers are
withdraywn, the opportunity should be toien tc inspect the internal parts
which are otherwise inaccessible to cluse inspaction.
{b) Repairs to hoiler shells ghall be effected either by patching or
by removing. a strip of worn or damaged plate and inserting the new
strip with coveling straps over the longitudinal hutt ends, the strength
of the riveted joints to be nat less- than that.of the longitudinal joints
-of the shell. . '

_ (e} Paiches fo- fire-exposed
without joint of any description.

Egn._(i61)

epairs such as the rene-
ell, Are-boxes, girders, ete.,

plates shall te Atted rnuetal to meotal
] i The affected part shall be eyt out,
leztving the corners of the hole well-rounded,  Patlches shall Le secured,
wherever possible, by broperly spaced rivets wiih g wicth of plate at
least equal to the diameter of pivet between the edge of the rivet hole

and the edge of the plate. Where riveting is impractical
shail be secured by well fitting countersunk fieaded sScrew
o (d) The thickness of a pateli plate shall not be lcas
original thickness of the plate which it is useg to pateh. )
: (e) BL.llged'Ol‘ distorted furnaces of crcular secticn may, if the
Lilze or distortion ig nat too great, he tressed hack to shape.
([) Circular furnaces of horizontal

pins.
than the

. boilers that have kecome
dmtortgd under ordinary working corditions to a greater axtent than
‘the thickness of the furnacc plite, Le, when the difference between
two cross gaugings exceeds 1]

‘ : e thickness of the plate may be
strengthened by fitting anti-collapse rings round the furnace at the
middle of the length of the furnace. ) )
.o (8) Anti-collapse rings shall he of substantial section either of

smgle‘__o_r dquble.angles bolted back to back with screw stays not less
than 7/8th inch in diameter and about 7 inches in pitch passed through

flat of angle and sorewad ta the funace the ends beiny either rounded
or riveted over on the fire side and fitted with nuts at the other.

stay boits shall Le ftted with ferrules net less than 1 inch in depth
between furnace and angle ring. . -

W) Welding shall not be accepted for the re
beiler for which welding is forbidden fop
regulations. Bojler shells shall n
filing up of a small isolated corro
wasted edges of openings.

. C}*acks Or grooving in dished or fiat end plates of cylindrical
shells or in the bendg of furnace flanges in a circumferential direction
may Dhe veed cut ang welded.

pair of any part of - a
a hew boiler under these
ot ke repaired by welding beyond the
ded or pitted part or the making up of

de, the plate

" that this has been done may be accepied.
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) Wasrtru;diparts of circular fui‘nace'si and fire-boxes and fire

exposed flat plates as in rectangular fire-boxes and combustion cham- -

[ i it tney
replaced by new pleces \ve_lded in ar
s glaybl?i?t CS{E llj);‘/t \ggﬁmlfg. Eongitudinal eracks in circular f%rn?f:es
r;:.la(\iy ﬁfe-boxes and cracks in rectangular fire-boxes and combustio
chambers may be welded. .
(k) No stay shall be welded.

(I) The end of the roof stay where it passes through the curved

portion of the outer casing plate may be welded, a slight chamber being ..

rovided in the outer casing plate. _ ' N
e (dri) For the purposes of these regulahﬁon? renE\g»e_;(]}]e[n:;é;s‘;‘;};1_%1%
deemed to be parts of a new hoiler 1n§ended for use at the

.- - ,/1 - n 10 .:. ‘\‘S (l.
which, the hm']e.l ,hnder renewal s ;7;(-2 —--(aj In the case of land boilers
' 373, Submission of plans of bollzrs.—-(a) 1 ¢ case of land boilers
T o stan. o OlrlttSid?f Ea’ll'{‘i"'{?:i'“yusaecE:I;g\v.:]edg:nel(lt of the pres-
Ir};ap%:t;) i} n:zgéu?él floiczlgamoinatidn 1in advance the plans and‘ p&l'th;l_]al‘:
glfl?gateiieéls, design and construction of bei!e{rs. S0 as to avoid guestion
arising at the examination of the faithed 1.;011@15. 1 be malf the
{b) The fee required under sub-regulation (Iq) ts_hia forethe et
fee which would be required to a_cr:gn}pq\ny an application :
tration of the boiler {(wide Reguiation 365). o ‘ the olans and
{c) The Chief Inspector shall, aftor (‘.x;:-.‘n}matipn Oti‘sﬁlgdpwi‘th i
rticulars intimate to ihe proposers wh@thc_; he ]S. sg 8 th the
pa-_cly ‘nd fitness of the naris for the inlended pressure an , I not
?vel‘fz]ﬁnm%diﬁcatioﬁ is necesséry therein. _Whgn pla}njs gngispaé‘z;;c;gﬁmﬂon
ilers have been approved, the Inspector in ma %“j'f’f “ examinatios
gl?::ﬁliee that the designs as approvesl have bLeen carefully fo

" and that the material corresponds with the approved pal‘tict;lal‘st-emh ]
L ey - ed in NE . extensiva
#) The above procedure shall be followed in the case o the

i [ i or
repairs or alterations to Dboilers, but no fee shall be leviable f
examination of such plans and particulars.

STEAM PIPES

374, Inspection of steam pa':pes.——_(a) .f:lteanl pip%s s}é:ilt ber é:ssgfgt?cg
and ‘hydraulically tested before erection in placej,F he te:lmp cosve
be that prescribed in the _Standalc'% ggnog;}ogsrec gglniszd‘muker s.ta'.ting
certificate from an Inspecting Authority It e Soesector 1o satistf:ieci

i Y i ition ; at the steam tes
: ! he pipes may be erected in position ; 1 : st
w:lthl thgo}fg'c, hte es}%a;pl exanine them under steam 1Jm‘ssx}uc]-.i 1\:‘2 isgge
gét:; 1c(:aertiﬁcate for the stearn pipes shall he issued, nor shall a s par
fee be charged for their inspection.

i i iler’ or at any other time,
A s equent inspections of the boi : other |
the fr?s)peittosulziqg make an external inspection of the stearn pipes and

" for this purpose may require a part of the lagging at the fianges to be

i : r If as a result of this irspection the

. d the pipe made bare. ‘ £ e opection the

epeco 1 of ohion that 1" oes o o porons o U %
S icfactor ndition he 2 A !

B unsat-BSfa%E;Olr{la;o?gsuire the whole of the l_agf:mg_ 10 be ()re]n;lr.}‘\ici

Inspector, “‘(‘uh-e any pipe or pipes to be hydraulically tejstedi-a }L‘”Lie.l(r

g?gssl;}f{g ':te such hydraulic test shall be not less than twice the working

: pressure of the boiler.



——

- for thd-boiler.

repeal shall not affect anything done therveunder.

[
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(¢} ‘The date and hydr?iﬂﬁc pressure to which steam pipes were -

subjécted shall be entered _in the certificate for the boiler a.nd‘ such
éntries shall be continued fiom time to time in the renewal certificate

373, Submission of plans of steam pipes—Plans of steam pipes
shall be submitted to the Chief Inspector before construction or at
the time of registration of the bLoiler for his decision whether the pipes
and their arrangement comply with the regulations,

CHAPTER X,
" SAFETY OF PERSONS INSIDE BOILERS.

376. Safety of persons working  inside boilers—(a) No person
shall be compelled or allowed, by the owner or person in charge, to go
inside a steam boiler for any purpose whatscever unless the boiler is
effectively disconnected in the manner hereinafter prescribed from any
steam or hot water communication with any other boiler.

(h) Effective disconnection shall be made either by the removal
of the boiler stop valve or of a lengzth of piping from all steam and hot
water connections with any other boiler, vessel or pipe containing steam
or hot water or by the insertion of substantial blank flanges between
the hoiler stop valves and piping. The shutting,of a stop valve, stop

cock or au_tomatic_isolat@ng valve alone shall not be deemed to consti-
tute compliance with this regulation.

{c) The owner of a boiler to which this regulation is applicable
shall obtain the approval of the Chief Inspector in writing to the method
of disconnection which he proposed to use and shall be resnonsible for
ensuring that the method so approved is followed in practice. :

377, Penaliy.—Whoever contravenes the provisions of sub-regula-

tion (a} of Regulation 376 shall be punishable with fine which may extend
to one hundred rupees.

378, The Boilers Regulations, 1924 are hereby repealed but the

1

A%
»
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PAKISTAN, BOILERS ACT,

‘ .

ISR

{Regulations 368 and 367)

1923,

BOILER INSPECTION DEPARTMENT
BOILER REGISTRY NUMBER

Memorandumn of Inspection or Registration Book

FR
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Mlscellaneous_ .
Y. e ’

Nearest Raill\vay Station

- Factory is

Work of FaEtory .

Working season

BOILER REGISTERED at
REGISTER BOOK No
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PARTICULARS AND DIMENSIONS—conrd.‘

CYLINDERICAL SHELL

(a)
Shell or
Fire-box casing
crown. - -

(b) ).
Barrel Steamn and  Water
or Drum or Dome. .
Mud Drum, - - : IR

Names of parts ..,

Number and material of each

Length between and plates

Length between and secms

Diameter inside largest belg S T LT
Thickness of plates .

" Number of belts of piating"

First or top belt, inside or outside ..
Longitudinal seams

Position (o'clock)

Kind, L., $.B..D. B., W.

Riveting, S., D., T, C., Z., 4., M.

No, of rivets per pitch
Pitch cfrivets ...

Drar. of holes, outer rows ...

Diar. of holes, inner rows
Distance between rows, outer
Distance between rows, inner
Distance rivet centre 10 edge
Quter butt strap, width x thickness
Inner butt strap, width x thickness ..,

Circumferential seams—
No. of seams (end and inner) ...
Kind, L., 8B., D.B,, W., E. & B,
Riveting, 8., D., T., C,Z,H,M..
No. of rivets per pitch
Pitch of rivets
Diar. of holes
Distance between rows
Distance rivet centre' to edge ...

I

SHELL ENDPLA’lﬂ AND LONGITUDINAL STAYS

Parts and maierial hereunder : . — wvcd’ S
‘ (Flat, dished, hemisphertical (in . Lai-gest L
s . |
Diameter (outside), front bacl o
o f back, ,
‘| Radius of curvature fronl ‘ r , e
: urnace,
i , shell . N
-1 Radius of corner of flange, shell, . |
' s, front ’ back . crown, tube p!
Plate thickness, tron |
' 'At:ac‘ht. to shell, crown or {ront,
Auachr. to shell, back and,
PLATES < Attacht.ﬂt‘o upta‘kc or furnace crown or front,
: . c end, |
- Attacht. to furnace flue, back cjn s e -
— riveting, 5., D, pitch holes
| Furnace or u{ntakc riveting, pitch circic, _ vl \ A "
riveting 5.D., riveting, 5., D, p
| Hemi. end sectors, no., -
1 greans spuce doubling plate, front -
| Steant space doubling plate, front e |
‘ | - l bottom
m space stifferer or bulth, |
" No. F. E,, top bottom, B, E. top ; utted
‘rGusset'stays. No. F. E, ‘ -
o diar., threads, .
e H " circle * washers,
STAYS .

3 Long:L slays pitch, V.,

\_Di:i_l:‘,l. shys

966

'

1961 ‘43, "ORQ “VEIXE ‘NYISINVA J0 FLLIAZVO HHL “




PARTICULARS AND DIMENSIONS—contd,

ManEOLES, HAND aND SIGHT HOLES, DGORS AND STAND BLocks

Parts and metcrial hercunder © .

“

No. and position

Framed o plate flanged

I_%o-ilcr opening, length x width
Frame opening leagth x w1dth

Frame inside, outside, raised, pressed

J Frame sclid, wcldcd, cast

Frame section on longtl. axis
Door, type and thickness

Door, if inside, spigot clearance
Bolis, no., diar. threads nuts
Bolts, picch cirele

Compensation ring, width X thickness

} LRivcting S.D., T., no., tivets, diar. holcs.

- 866,

1667 'tz 'DEA “VHIXT ‘NVISINVL 40 TLIAZYVD FHL

|
‘ MANHOLES

f SIGHT HOLES,
i

f

I

i

|

; BLOCKS, ETC.
I

i v

;

!

Neo.
Compchsation rings fitted,]
Dooss, type,
Cleaning plugs, no.,
Heiglit, diar., (outside), top,
Standpipe below sLop‘valvc,

Flanues

dimensions,

section,
bolts, diar.,

diar.,”

height,

bottom,

positions, -

threads,

diar, (outside)

) position,

spigot clearance

thickﬁcss

© thickness

cmrrr frmrT ATWTOTNIWV.T 0 WTIN7ZYS THI

wamay bim



PARTICULARS AND DIMENSIONS—contd.

FIrEBOX CASING

Parts and material herevnder :

PLATES

Length overall, bottom,

Height, founda., seams to inside of craown plate,

Crown, arched or flat, riveted to or one piece with sides, diar.
Plate thickness, front, sides ,
Radius ofcomcr.ot" fhngc, t‘ronlt, - ’
Riveting, front to sides, 5., D., pitch,

Riveting, saddle to sides, 5., D., pitch,

Diar.,

width overall, bottom

Crown,

Cross stays, No.

saddle,
saddle, crown
boles -

. spacing

holcs, -
1 ' spacing

thres i
reads, nutted, riveted, pitch, -

000!

-[ i - £, 3 = ;
S61 'Lz "DEA "VILXH ‘NVISIMNVd 40O ALEIZYVD dHL

) RECTANGULAR FIR

Parts and material hereunder :

Es0x, COMBUSTION CuaMeeR, GIRDERS SMOKE OR WAT

)

gr TURES AND SCREW STAYS

F IREBOX OR COM-
BUSTION CHAM-
BER.

“Length inside, bottom, top width inside, bottom, top
Height, foundn., seam of chbr. Bottom 10 FOO e ee i criennaereernmes Radius of cur\;e. chbr,
DO, vaveeemrureesrnrsanrmmssssnarsssmannsssssts FOOE SIAE, . cvvmeeeeeiinrriemmiinss e sisrnense
Roof',‘ﬂa:,-culrvcd, cambered, r;'orrugatcd, styled '
‘ " to shell or givders, type, .
Plate thickness, firehole or chbr. back, sides, roof, .
Plate thickness, botton, . tubepiate, F., B, Roof znd
sides in 6ne, ‘ ‘
] Adtacht. to firebox casing at bottom,
‘. Attachi. to firebox casing at firchole, _
Foundn. ring; section, riveting, pitch, " holes,
holes

Firchoie, ring, section,

]Firchole, opening X
| -7 scam,

A

‘riveting, pitch
distance of centre aboyve foundn.

riveting, pitch,

Te6T ‘47 O “VHIXA ‘NVISIMVA A0 ZLLIZVD FHL
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RECTANGULAR FIREBOX, COMBUSTION CHAMBER, GIRDERS SMOKE Ok WATER TUBES AND SCREW STAYS—contd. -

GIRDERS -

TUBES

SCREW STAYS )

PARTICULARS AND. DIMENSIONS—-contd,

!' Firegrate dimensions
Type, '

Distance apart,

Shings, no.,
{_Slings attacht, to shel),
{ No. plain,

Plain, diar., (out)

) Stay, diar., (out)

Stay, diar., over threads, F. E.,
Pitch of plain tubes, V.,

’ | Pitch stay plain,

{Tube plate, no, bf tows, V.,
F. hole or back of rows; v,
Sides, or back of rOWS, V.,'

Root',':or back of rows L. wisc .

Ordinary stays, diar.,

Marginal, diar.,

LRcvef, diar.,

Bottom, or back of rows, L. wise

nutted, screwed into girder.

section no.,
Bolts, no., . pitch,
distance apart, X

stay,
thjcknpss,
thickness,
S.E,
H,
l X
H.,
H
H.,
Cwise,
. Cwise,
threads,
thrcads,‘r

threads,

length between tube plates,
F. E., expd,, bead. frld, S.E., Expd., bead, or
- F.E,, cxpd., bead. nutted, S.E., Expd., bead, nuttcd

threads,

D.,

X

'

type,
lengthwise, crosswise, rest on
diar, threads,
section bd pines diar,

make,

s,
C. Z. straight eurved, Lie.,
marginal pitch,
Pitch, V.,
Pitch, V.,
Pitch, V-,
piteh, L.,
pitch, L.,

nuts, riveted, bodies turned to...... in

1

nuts, riveted, bodies turned to...... in

nuts, riveted, bodies turped to ......0

T001

TS6T ¢ "DEA “VELIXT 'NVISINVA 40 HLIAZVO FHL

Parts and material hlereunder :

CmRcULAR FURNACE, CROWN AND UPTAKE

HORIZONTAL
AND VERTICAL
FURNACES

No. of furnaces,

No. of rings in each, .

7 8

type

9

Longtl.,, Seams.

10 11

15 .

(Length
. | between

Position
of cross,
iubes.

1

Flanges, type
Caulking ring,

Crosstubes, No. each furnace

Attacht. to shell at bottom,

Attacht. to shell at firchole,

{ Foundn. ring, section,

x .

‘Radius of corner,

CrosStubcs, No. diar. (outside), top,

Riveting, pitch,

tongtl. scam,

_ bottom,

riveting pitch,

‘holes
Flange width, ‘
riveted, welded to Flue

thickness

holes,

1661 ‘L7 OHQ "VHIXA ‘NVISIIVd 40 ALIAZVS FTHL
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Firehole ring, section,

PARTICULARS AND DIMENSIONS—contd.

~ CIRCULAR FURNACE, CROWN AND UPTAKE——contd.

rivetiag pitch,

b

R L e S

holes,

nearest row to foundn. scam,

riveted, bodies turned to......... in

Firchole opeping, ] b4 distance of centre above foundn, seam,
Screw stays, No. of TOWS, pitch, V., H.
Screw stays, diaf,..oevnnininninn 3

HORTZONTAL ! ¥3, diar, .....‘......‘.‘_.Fhrcads, nuts

AND VERTICAL % oo 1

FURNACES "

| Firegrate dimensions, .

| Radius of curvature,

) Plate thickness, crown,

CROWN _ : ‘ogeering
Attacht. to furnace or
Uptake rivcting, pitch circle,
L
[Cylindrical, tapered, flanged,
. Thickness ‘ i i
UPTAKE - . 406 s Diar. (outside), ‘top,

-
Flat, dished _hemisphcrical, not stayed, not flanged, Diar. (outside),

corner of flange, furnace,

Boltstay pitch circle

to uptake

pitch,

Longt!, seam

bottom,

uptake, Largest circle

Length between searns,

Liner not fitted

$001

1861 fLZ "DEd “VELXE ‘NVISINVA J0 FTLLIZVO HHIL

Parts and material hereunder :

WaTer Tupes, HEADERS, BOXES AND SUPERHEATER

(Main tubes, na.,
Diar., (outside),
Pitch, V.,

TUBES P

: Ends expanded, beaded belled to

Downtake tubes, no.

Headers, no.,

HEADERS - <4 Staggered or straight, Lie,

Caps round, oval, square, inside, outside, Boits,

Mudbox, Length,
BOXES
Crossboxes, no,,
( Tubes, no., ' di
St'raight, curved, Lie,

Ends expanded, beaded, belled to
SUPER-HEATER | Description of superheating system,

Firegrate dimensions,

make,

thickness,
- H, ' ‘D,
in., in,
. di.ar'; (outside), lhickncss,
section {outside), x thickness,
"no. tubes in each,
Diar., ' threads,
section (outside) Y _ thickness,
section (outside) X thickncss,
ar. (outside) thickness, )
- Position
m in.
‘ : Type,

lengih between headers or plates,

" C. Z. Straight, curve_" Lie

Length (exposed)

solid, welded?

. nuts, . .
solid welded.
© solid welded,

make,

1861 ‘47 "OEQ “VHIXA ‘NVISINVJ 40 ELLIZVD THL
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PARTICULARS AND DIMENSIONS—contd.
DESCRIPTION OF INTEGRAL EGONOMISERS

-[ F { . [ ‘ -
86T L2 "DHA “vHIxd NVISINVA 40 JLIAZYD HHI

9001

1

MOUNTINGS AND FITTINGS

Number Diameter Type

Material Bolted to

Safety

Safety

M. Stop
VALVES, ETC., ] A.Stop
CHESTS. Feed :

Blow Down

Scum .

Injector ) L ) . .
¢ Water gauges, No., type, Test cocks No.
Water gauges, top of lower nut is inches above .
inches above

Test cooks, bottom cock is
‘ I Pressure gauge, type . diar. ins, range Ibs.
o Pressure gange, maker No. . read line at 1bs.
MISCELLANEOUS ) . | , -
FITTINGS. Tester attachment, type screw position -
Hose attachment, type screw position
position

Fusible plug, type
Blow down clbow, material ' wasté pipe, separate, connected to
B inches above ' ‘ on right, left side

Centre of feed inlet is

Feed apparatus ) ) - g . S e

Additional fittings

LIFZVO EHY

W

o
[
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I ety - T TSR W= - T
= | ] -
CALCULATIONS
SHELL, BARREL - j -
_ . , 5. & W, DRUM, F. C. CROWN, DOME, M. DRUM, RIVETED JOINTS
Parts Joint Fj, | | -
) ) Fig. No. itudi
ig. No Longitudinal Joint Fig. No, Cir&umferemi 1 ‘ |
2
P T 7
@ g . P D T !
o . 5 © s
©) -
Max, Pi
‘ 1tclh Actual Rul l
Cuter Bows . et e
Inner Bows “- |
Edges
Wide Strap
_ Narrow Strap
Plate % % ¢-D) 100
. _ o (P—D) N o
. P B )
Rivt 5% X AXNXCxs, 00X AXNxCxs
PXTxs$ - PXTxS — - %
‘ X :
Combd, % 100 (P -2D 10X AXCxS,
P PXTxS =%
Working P V |
& Pressure boveSeni Lot € D WD, = (A xSxJ
: T CxD = Lbs, Least Pres'sure_ ..................... 1bs

e T

it entoagtaan ol T b O B DI

.FLAT END PLATES AND GUSSET STAYS

Pl:;te S.fg'ﬁ'ne}s

Dimensions ‘Front | Back FRONT END
. Irt t—1p 1bs.
THICKNESS. S 1
Lt D
[I1-1
.1
I1-I0t Around Manhole
nl [E—17% + (=17 bs,
DIAMETER OF. (IV . D*
CIRCLE (D). ,
. V-V
Over Furnaces BACK END
Below Furnaces P.=(t-v 1® _ bs.
| Manhole D*

IS8T ‘L7 "DEA "VH_.L_}EE N

8001

NVISINVd d0 GLLIZVD THI.

1661 ‘42 DA “VUIXI 'NV.I.‘SI}IV;I 40 HALIIZVO HHL
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CALCULATIONS—contd,

=
GUSSET STAYS-—contd. - ' S
Areas (4) supported by Gusset Stays J
3 k =
s
p e FRONT END =
Dimensi ' 5
_M.d imensions Front Back . Gussets - Areas g:
i I _ : . £l
I 5q. in, |
11 " =
LENGTH OF |u : ~ ‘ e |
LINES. . m ' = : » o
I v -
- = ]
v - >
Y » e
V or Mid . 7
. ‘ - | . BACK END " <
R | = » =
LIT N .
BISTANCE II-II1 . ’ _ ) >
BETWEEN LINES. ) I = . ]
II—Apex. Iv . g
IV—Apex. A% . ", P>
IV-V or-Mid | ) Ej
WP FLATE MARGINS 8
&2
ox ST L(=1p - R -
- =g . ‘ o961 o
W.P. . L ‘ 1/2 % = ins. i"ﬁ ’

W.P.

CALCULATIONS-—-comd. . ‘ , .' - , LT X
FLAT END PLATES AND GUSSET STAYS ‘ ]
‘ Gusset Stay Particulars E
e
x
o anples >
Gusset plate, thickness. tons | ) ] . Eqa
| s B D D P ! Rivets [l =3
ETS N, N, N, ; £
GUSS . | . :
i'.:j
_— //_ ) .
| E :
| ~
L 1 :
i .
‘ . .
I 3
| :
. F
- I i 3
B :
UMBER AND i :
NDIAMETER OF | F 3
RIVETS AND 111, I 5 g
SECTION OF : | ]
STAYS. C '
l =
. ¥ :
v — :
E : :
E :
v. [ _ I |-
i I




CALCULATIONSufmum-.

>
GUSSET STAY CALCULATIONS "
: - 3
' I o I v v &
0
[ - : o
I . F 8
'N: X A:. =
B =
H
=
Ny X A; x 1.875 F : 8
‘ . 3 :
. A
R Y CHH
CO-EFFICIENT(C) | Mo X A2 X 1875 . F ~
B Z
=
N, X A, F. Pt
=
B
>
(G—N,; Dy (t—2) .037 F U
, 5 t=1
a
(Gs~—Dy) (T—2) .037 F -
=1
- B >
L o
WORKING PRE-- 8500 x C E. ‘ . _ =
SSURE. - : : Least Pressure Ibs. }
A . B R o :
‘ . )

I S

3=

SowT. Tt

CALamTIONS—-—COHId .

-
us
&
0
P
S
t=1
-
3
&
o
i
>
A
-t
n
3
L
=
=
"
3
9
>
)
|
0
o=
-

1661
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CALCULATIONS—contd.

SAFETY VALVES EIGHT VA 2
LEVER AND WEIGHT VALVES *
High Steam ond Low Water Type ] 3
Neo. valves each chest| i ® . © : O v ;j
- (B * 3
i ' : . | S
r Weight { L l - ;":‘1
‘ | | 7 A— S =
Diameter of va.lvc ) BroF . V | C;j
| Distances¢ G o F - ' i
-Diameter of neck) J s o VJ or 'r E
Diameter ord tlet ' E A :
utic! . - H
Bafanced Lever, () ‘ | :ZD
. Unbalanced Lever () .
~[WP. (A—2)~V] V1o F ' e 2
—_— . ins o [W.P G |
5 _ [W.P. (A~-2)—V] V to F—(G 10 F) L g
Small Valve, inary Type . T i
- ) (). Ordinary Type. Unbalanced Lever. () :
P o ’
= Ibs. ;
) s [WP. X A~V Vto F—(G twwF) L g
_ 5 = ins. o
| DEAD WEIGHT VALVES ~ ( ) . X
Plates - - ' l -
) | ates : ) WP x A = ibs. :
. Weights < Casing ; ’ 8
(4]
=

Valve ;

CALCULATIONS—contd.

i
|
' SAFETY VALVES—contd.
SPRING LOADED VALVE. ) E
Range of compression inches Foad compression o inches. 2
. B B . . - ) 4 = . :
L = (A X W.P) H . D = C = 3 T ; E:
. - = : A = B ~ =]
B = : H W.P. - ; 3
Round Section Rectg. Section o
“ . CB* x H? . o
w.P.ac—Xd— : . WP e ————— I
D x A N . AD (3B + I.SH)V v
REQUISITE AREA OF SAFETY VALVES g
’ 4]
- - - ’ ' — . : A = R e
E = s C = o P <3 3
2
t;:dj .
H
s}
>
o)
=
o
[ ]
:-l
[y
&
—
S
w




NQTES ON YORKING OF BOILER
BOILER IS USED FOR s

CONSTANT, INTERMITTENT OR SEASONAL WORK
1S BOILER RELIEVEED BY SPARE BOILER ?
HOW LONG WORKED BETWEEN CLEANINGS ?
MOST SUITABLE FOR, TIME INSPECTION
'PUMP AVAILABLE FOR HYDRAULICALLY TESTING BOILER ?

FEED WATER USED ; TOWN, WELL, SURFACE OR JET CONDENSER
NATURE OF WATER 7

FUEL USED

.

) " 'ARE PRINTED INSTRUCTIONS KEPT NEAR BOILER 7 °
PERIOD BETWEEN CLEARINGS APPROVED BY INSPECTOR ‘

9101
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CALCULATIONS-—contd.
HEATING SURFACE
Tatal Heating Surface

Boiler Rating

sq. ft.

- l N on submitted on
Calculations made by,

on. .
Calculations checked by

Least Pressure, that for
Approved working pressure

‘ rk i re
Chiel Inspector‘§ remarks and s:_gnatu

lbs:
Tbs.

fsst 7 DI “VELXKE NVISINVA J0 HIITZVD HHL
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s R St e i . IR T T e - N
;1 S
HYDRAULIC TEST (REGISTRATION) =
. %
Inspector, Date of test, Test pressure 1bs.
Duration of Test mins. Boiler pressure, gauge No. used at test =
Boiler pressuce gauge compared with on found t:Fj
Position of Boiler at test ]
- &
Brickwork Lagging, g
Condition of boiler under test 5
t=
Condition of boiler niountings under test o
RIGHT HAND o]
1. .-U
. : >
Ring Nes, 1 2 3 4 5 [4] 7 8 9 10 11 12 13 i4 15 =
. n
e
v
Beforc Test —_—— =
H k=
: v . b
During Test =
H >
v :
FURNACE GAUG- |After Test _— tt‘ji
INGS. . H &
v [ ¥]
Bulging ——— P
! H —
[{=]
v =
Permt. Set
H
ND =
LEFT :H,A . | i fus|
— - 14 | 15 v
. 8 9 w | w1z |13 o
PR U I T R B _ — | 2
RING Nos. [ AR W S R s
| — 2
=1
=
v Q
Before Test H =
[ s
=
v 7
During Test . H E
TUR- ;
N A%E v -
GAUG- _ ]
. =
s
. v P
Bulging =~ .. H .
g
Y . )
| Permt. S¢t H f\_g
! —_ -
e w0
—_— 1
st

6101



FRONT END HYDRAULIC T}I;igéR};EGISTRATION)—CO}:M. { =
. ND Sketch position of gauge points. IS
R | —
Gauge Points A Lop p E—
| ] i
oo f Befgrf.'l"cst ; ' Ii ‘ J : [ l gi
’ | | ‘ | PN
During Test ... I ! ; , | :3
END , } | ’ ! ; ' , { ‘ =
TE : ) i :
GAUG. After Test .. J . | l f . %
, Bulging , ! ’ , { ’ E
’ ’! T ’ . I ‘ ! N'
Permt. Set ‘ | 4
i [ ! ) 5
NEREE i i | ! ] ,2—:
| . | | )
' ]
>
o
528
o
-3
=
[<a]
b4
=
STEAM TEST {R‘EGISTRATIQI\.T)_ R
. o . ‘ e e e e o Date of test
Inspector . o o o ibs. .. ..« Test pressure . 1bs, 3
Approved. working pressure Boﬁcr essore gaugs No. g
Inspector’s pressure gauge ‘ . L o ) e ion ofﬁre_ m
Boiler connections ‘ o o . Draught 5
Fuel used ‘ ‘ .- . - . Ibs. (B Ibs. (€) lbs ,3
Safety Valves lifted at {a)} ~. o L R H
‘ P X
bl \ i Difference =
] ) s . '
Beginning 5 min. | 10 mins. min g
| 7
! o
I =
Timing test . \ . =
e
B R T :>
Height of water in glass ... . \ 2
e : 5
=,
* P I AT (_)
\Pressure by Inspector's gauge | E
A o N i é
| e
. : |
Do.” “Boiler” Do. ’é




Accumujation of pressure, 100 (=)= %
Do safety valves efficiently relive boiler ?
Condition of boiler under stean

Condition of mountings under steam

Loading of valves at blowing pressure ()
Do, 0. . {B

Deo. do, (@]

‘fﬁickncss of washers or ferrujes

STEAM TEST (REGISTR ATION)—consa,

e ———— _—

[£4))]

Feed pump or injector worked
Water gauges tested
Boiler attendant

Limit of load on safety valves to be entered in certificate

£8 DIA “VHIXT ‘NVISINVY a0 FLLIZVD THL
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STEAM PIPES
PLAN OF BOILERS AND MAIN: STEAM

Pipes

L
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STEAM PIPES—contd.
PARTICULARS AND DHMMENSIONS

;fZQI

Situation

Ry. Nos. of connected boilers

Main steam pipes include

Pipes, matr;riai : . . . diameter {outside)
Pipes, thickness ] ins., make

Pipes, attachment of flanges

Pipes, made by installed in

Drainage

Pipe covering .

Provision for disconnection from other boilers
Main Steam

Auxy, Steam

Blow down

CTS6T LG DU VHLXH, ‘NVISINVA A0 MLIAZYD HILL

Feed delivery :
' +. . CALCULATIONS

WP e G Fe L gs

RECORD OF INSPECTIONS AND TesTs

on

First inspection inside and outside by : ‘ . on

by
First hydraulic test (to 10s.} l

Remarks

1667 ‘43, DEA “VHIXT ‘NVISINVd 40 ELL._L’E{ZVD HHL
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FORM 1l—contd.

e
) =3
WORKS ADDRESS
Constructions Certificate of Manufactire and Test g
b=
[Regulation 4(d)] a
3 Rivet holes are inch diameter and number per pitch of E
Consiruction. and inches. The shell and seams arc and riveted. Rivet holes are H
Workmanship, . x|
- —Conid, inch diameter and number per pitch of inches. t
. C
Details of scams as in drawing No. |
Furnace Seams —The longitudinal seams are The cross seams joining rings are E
of o type riveted, E
[42]
" Workmanship.~—Alll rivet holes in cylindrical shell and furnace flues were drilled in place after plates were bent; platesaftsrwards taken g
apart, burrs removed and rough edges of holes cleancd before riveting. Riveting wherever practicable done by -machine, vZ
All fire-worked plates efficiently annealed after completion of operations, Welded parts of boiler are gdj
welding process. ’:‘g .
No part of boiler proper including doors, mouthpicces and stand b *ks, is made of cast iron or maileable cast iroq. _,:"
Fusion welded drums.—The construction is in accordance with chap -V of Boiler chulatioﬁs. g,
Number of longitudinal scams in each ring. ' Q
Number of circumferential seams. N
Details of repairs to seams during construction, if any. o
T
Details of Heat Teatment,— -
~
; Remarks |
- er Inspecting
e Material Smelter Mak Officer =
4 l Boiler Parts and Fittings ] — =
| ! [’
. »
: &
Particulars of .
Material used, Plates ) \ 3
Plates i m
Rivet bars } Q
' tz
Stay e
Angle o
_ =
Bolts ‘ ﬂ
Tu?cs . 4 e
Girders | :2
Manhele frames ‘ E
: ]
Manhole doors : *:-g
Manhole Compn. ring »
Sighthole doors ‘ o
Stand blocks } g
s '
Stop Valve Ches <
Safety Valve Chests . |-
o=
Feed Yalve Chests ... ) I b
. ol
Blow down elbow pipe i
or vauge mountings - .o iron, Brand......... |-
Water gauge oo Marins open hearth, acid (o bmsxc)1 g:gc;:ges.sagrg‘;’gllf.'srgﬂd FRASAY
- iate item:—""Steel, Siemes M: b manufacture whet > an o
“ Matcrial” enter against appropriate item :— ates lanaticn of process Of .
Note.—Under Materle, :E:t.q ctcg.. and under *Remarks” a bricl "’{Es? pet square inch, ete.
“Cast Steel, Process............oe ’

welded™, ““Solid pressed”. Testad by makers



R L . .
ST s K
L ERLh i

' S8 g) ‘Centificd tha

Zylindrical §
S hell

ates.

Part of Boiler

Shell

Butt straps

Steam and water drawn
Barrel (Loco.)

Fircbox Cusing Crown (Loco.)
Dome

Mud drum

Shell End Plates

Front End

Back End

“Shell Crown
.Dome End - f:

Mud Drum Znd

Saddle (Loco.)

Firebox casing sides (loco.)

Doubling piate

. FORM Ill—contd
Thickness of Plates, ete., and Ten;le 'T est Limits

| .
.
1
I

Thickness
of Plates
in 32ad or
diameter
in inches

—_—

Zt0]

Tensile Elongati ’
cation
U I v
o % inches i

tons o

LT
o

T

Flanged z\ﬁd
fire exposed
plates,

Furnace, Circular (pfain}

Furnace, Circular (plain)

Furnace, circular (cotrugated)

 Fircbox Crown

Eircbox side
Firebox Front
Firebox tubs
-Uptakc

"Smokebox  tube

t;the particul:
cript by u
fittings in scc
which entries are ma
construction and fittings of the boiler.

The particulars shown against th
in accordance with the ma

possession.

The design of boiler in section and end vicw with princi-
d is that showan

fully dimensione

tered he
s are correct and that the p
tions 4 and 5, against the names O
de, have been used in the

Tubes

Cross Tubes

Water Tubzs
Smoke Tube {(plain)
Smoke Tube (stay)
Superheater
Headers

Cross boxes

Mud boxes

pal parts
drawing

0.
The boiler has been designed and cons|
Regulations under the

tao comply with the
Act, 1923, for a working pressurs of
lbs. per square inch at our works a
and satis
tbs. per sq. inch on the

19 in the pre
representative whose signature is

under.

Maker

Stays and
Bolts.

Gussct Stay {piates)
Longitudinal
Cross

Screw

X% ¢

o varieus parts used are
ker’s certificates in our

tructed
Boilers

hove named
factorily withstood a water test of
day of,
sence of our responsible
appended here-

ELLEZVO

—_
Rt
U4

VULXE ‘NVISIIV

)
8]
b
=~
—_
)
&n
=

b
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FORM Hi—contd

=
I
8tays and Boltg— Firebox Raaf slings - ” e
contd. . Signature of Enginger : Signature of Maker or ' ,'I?
Fitchox Rosf Pins who witnessed test, Secretary of Firm, hlr=
| Girder Bolts ' gI g))
Shell Angle Bolts Designation. ” LL"\]j
"ptake Angle Bolts '_'?
M alole Bols &1
. ) @]
Sighthole Bolts z
. ul
' . Dated at the day of : 19 . ;
—— ____—_i__._ﬁ_%_v____,_"__ﬁ_m_u__q__._ﬁ_“_____ &7
Miscellaneous Fircbox Girders ;
End plate Stiffencrs i =
. . Signature of Inspecting Authority,
Shell Angle . &=
NOTE.—The drawing of the boiler and stee] maker's "
Furnace Anple certificate of manufacture and results of plate g
’ tests for tensile strength elongation and bending o
Uptake Angle must accempany this certifieate and if boiler has !
been bujlt under the supervision of an Inspecting
Gussct Angle : Authority their certificate in Form II must be =}
attached. o]
Manhole Compn. Ring !
Manhole Frame }\3
Manhole Cover §
Sighthole Compn, Ring -

Sighthole Doors \
Stand Blocks |

FORM IV
STEEL MAKER;S CERTIFICATE OF MANUFACTURE AND RESULTS OF TESTS
| [Regulation 4 ()]
DESIGNATION OF ROLLING MILLS

w has becen made b y the clectric,
We hereby certify that the materia deseribed belo by the . . ]
a T 5 y te c presence o n i r Test House Manager. in
M i H by . f r Inspecting Officer, ou
iy that ! N d ;Jy a}'ld hgs\bccnl atisfactorily tested in the presen your pe
opea h‘ i sic, process awl rolle us E | -

pe earth, acid, basis, ‘ | | . |
accordance with the Standard tests. ] i us |
Date of Tests 9 Signature or Initials

Date

Number
Ordered by o L |

Boiler Number

11 I
16T ‘4z OEC "VHIXH ‘NVISINVL 40 HLINZVD W

seol’
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FORM IV_—coutd,
: RESULTS OF TESTS , | 8
s . N
i ~ i . .
i i e =
‘ | Size of Plates i . I
Char, i i &
Nﬂmggl’ Nug'lrbcr | Pﬁ;ti,,_f’,.r NUI;J)‘JI?cr II L T Ty W"_-_-‘l Teasile " Elongation Bend &
; ! R : Z i en
plates l f piece i cagth } Breadtn ! ;_Il;hlé’.‘;c::gss brcakinlf in iﬁches tests. E
! ! . . oo s strengt T cent. | E
: Il l Ft. jin Fe. n. | in in tans pe g
i i i i per sq. e
| | ‘
——— ! ! i i inch i ~
_— ‘ l ' =
T ’ Q
ot
: )
p
]
—t
: 3
% ) b,
2
=1
o]
3
j=e}
>
]
- o]
A
X
=
_
w
n
—
¢ - - - - Ramed
Counlcrf_'oi! Na.
No.
{Regulation 361 (c)]
PROVISIONAL ORDELR UNDELR $ECTION 9 OF THE BOILER ACT OF 1923
FORM V
are hereby permitted to use the Boiler arc hercby permitted to use the Boiler
(Registry No. } boiler Rating (Registry No. ) boiler Rating

made by

and bearing Maker's number at & maximum

pressure of lbs.

per square inch pending the issuc or refusal of a certificate within six months
from the date hersof -

after which period this order will become void,

Dated
. : ’ Inspector of Boilers,

made by
and bearing Maker’s number. at a maximum

pressure of 1b.

per square inch pending the issue or refusal of a certificate within six months
{ram the date hercof

after which period this order will become void.
Dated o )
. Iaspector of Boilers,

N.B—This order must be produced on demand by any autheorised person
and surrendered to the Chief Inspector on receipt of orders.

1687 “L% “DEQ "VUIXE ‘NVISIMVI A0 dILIAZVD THL
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FORM VI
BRSPS BOILER INSPECTION DEPARTMENT “

CERTIFICATE FOR USE OF A Boicexr

JHEL  gror

[Regulation 3647

3 ch!'stry Number of Boiler '
Type of Boiier

~ Boiler R;ating' ’ )
| ‘ Place and year of Manufacture

Ig 1 - . [N i
61 "L7 DA “VHIXT NVISINVA J0 dLLAZYVD

- Maximum coatinuous evaporation

|
|
|
|

Namc of Owner

- .Situation of Boiler

om0 _ _
Repairs T T

- — _‘
-
- - : —‘-_—-—_L___T_. . . .-&_——_—*__‘_*_”_____l_
———

Remarks

Hydraulically tested on
. To

I hereby certify that the above cescribed boiler is permitted by4mc/thc Chicf’i’nspcct.or undcr'thé pro
to be worked at a maximum pressurc of Ibs. to the square inch for the period from

rovisions of Section 7/§ of the Boilers Act, Mol V of 1923, B

safety valve is not to exceed

The loading of the

1 further certify that the main stcam pipc was tested lmydx:auiically 10 a pressure of ' Jbs. per squarc inch 'ast on
. Fec Rs. ‘ + paid on

Dated at

This 7 day of 19

Inspecior.

Countersigned.
Chict’ Inspector.

o M

See teverse for ** conditions

1661 ‘Lz 'DHA "VHIXY ‘NVISINVJ 40 TLIEZVD THL
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1040 THE GAZETTE oF PAKISTAN, EXTRA., DEC. 27, 1951
7 VAKISTAN, EXTRA, DF

' 951 1041
THE GAZETTE OF PAKISTAN, EXTRA., DEC. 27, 1 !

CONDITIONS

(Eeverse of Form VI }
(1) No structural alter

ation, addition or renewal shall be made ¥ Fol
ihe boiler otherwise than in accordance with Section 12 of the Act. k : )
(2) Under the provisions of Section 8 of the Act this certificate ghays T o
cease to be in force :— ' R t
{4) on the expiry of the period for which it was Zranted ; or '@":
(b) when any accident occurs to the Boiler; or o N
(¢} when the boiley is moved, the boiler not being a vertieal boil'er!'} : 1
the heating surface of which ig lesg than two hundred Square A
feet, or a portable or vehicular Dboiler yor i I B}
(d) when Ny structural alteration, addition or renewal isg ma‘_de?,
in or to the Loiler ; or - . 2
(e) if the Chief Inspector in any particular case gg directs when -§'%.
any structural alteration, addition Or renewal is made in 01, g—&gm
to any steam Dipe attached to the boiler ; or :
(£} on the communicgts

ner of the boiler of an o_i‘&er':-
of the Chief Inspector or Inspector prohibiting itg
ground that it or an

use on the .
Y steam pipe attacheq thereto is in ~a-)s
dangerous condition. o

of the cases specified in ¢l

auses (b), (c), (d), () and tf) apply to the , .
boiler. _ : T g
(3) The boiler shall not be used at a pressure greater than the .].-
pressure entered in the certificate as the

maximum press
the safety valve set to a pressure exceeding such maximuy

ure nor with
(4) The boiler shall not be

| edie
m pressure, : EBEFE

used otherwise than i a condition which |{.. LR ‘%
the owner rezsonably believes to be compatible with safe working, - ; \&'@“‘I
N, B. :-—De’gails regarding this boiler are recorded in Registration 1 » | i
Book No.,. ..., > 0% SRR of which a copy 1° |l

may be ebtained gn payment on application tg the Chief In- B ; ..‘,-31

spector. : B 4 ‘_'@]

- i
T 4

e Qf' i

APFPENDIX A
DIAGRAMS OF RIVETED® JOINTS WITII FORMULAR
SINGLE RIVETED JOINTS
LAP JOINT. ONE RIVET PER PITCH

Max. Pitch = 18lX T4 1625 Eqn. (13}
100 (P — T3} ., o @ f
Plato 9% = >
| 00K A XS ; &
River % T T exTxSs

15 %D Reg. 165
w = ! ‘

AR PITCE )
SINGLE BUTT STRAP. ONE RIVET PER PITC IH) !
AMpx. Piteh = 1'A3 X T 4 1'623 Eqn. (17

: 100 D) o
Pinto .% = ————-I’—m -
10X A X if ; @
Rvet % T ExTxS
' = 1I4XD Rog. 165
L]:Jllt—ﬁ Strap = LT . Bgn. (9

DOUBLE BUTT STRAP. ONE RIVET PER PITCH

ax. Pitch = VX T + 165 Eqn. (13)
100 {P — D) o
Piate 9% £ 5 — .
: 100 X AX 18758 o
Fawt % T ExTXS |
=  13xD Reg. 165
J];UT'r STRAPS = 633X T Fqn. (7)

DOUBLE RIVETED JOINTS

LAP JOINT. TWO RIVETS PER T'ITCH

. = 262 X Uk L6 Tqn. (1)
Maex. Pitch = ¥ ;
100 (P — T . ) @
Plate % IR e > _
WO XAX2IXE o
Rivot 9% == -—‘—}; % T %8
4
” = '33P 4 67D 1 (14} .
15XD Reg. 165 ‘
-



THE GAZETTE OF PAKISTAN, EXTRA., DEC

F. 5

Max, Pitch

Alax. Piteh

27, 1951

;:\P JOINT, TWO RIVETS PER PITCH

= 262X T + 142

i
: Plate %, ,=,_q_100 (——.__..—_P ~ D
-éa -
oo

DU P )

| P
eé_ . Rivot 9 = Egm
B PxTxs » o
T

= 2xXD
: 'r x wo (13)
) = 14xD Reg. 185 -
F. 5 SINGLE BUTT STRAP. TWO RIVETS PE
S PER PITCH

= 306 x T X 1625

OF PAKISTAN, EXTRA., DEC. 27, 1951 = 1043

Egn. (13)

"SINGLE BUTT STRAP.
Max. Pitch = 405X T+1625
o 100 (P D}
Plate % = - —_
. >
. 100X AXIXS,
Rivet 0 = ————
PXTXS

100 (P =2D) 100X AX S
L

Combined %, =

= 2P+ 1-131)
B = 15xD

r -1
1125 'K ——

|

BUTE STRAY =

r T PxTXS

(P -20).
DOUBLE RIVETED JOINTS
- THREE RIVETS PER PITCH '

100K A XS,

or 21 whichever is grouter

THREE RIVETS PER PITCH

Eqgn. {13}
O €4]

. @
C
L)
leg. 165
Ben. {6)

Eqn. (13)

R 2)
. @
(£}
w4
» (18
Rog. 143

. Egqn. {8)

DOUBLE BUTY STRAPS. TWO RIY‘ETS PER PITCH

: -@ Tlate F 100 (P—D;) SINGLE BUTT STRAP.
. (3 ; ‘
'%: ® Max. Pitch., = 403xT 6% -
‘%: ' él Rivet o7, i _100 XAXIXS 00 (-3
' ey Y e [ ] 4 9 = — _—
W PXTxS i (3} Plate % -
‘é‘ 1’ . o ) ;
: 5 WP+ 03D oo (19 100X AR 3XS, -
o = 15 Rivet 9 = ——— .
' . 15D Reg. 163 . % PxTXE
BUTT STR A — 1-195%"
RAP 125X T Equ. (5) - 100 (P -2D)
Coumbined 9%, = — -
1)
DOUBLE RIVETED JOINTS R - T = B3P 67D
SINGLE BUTT STRAP. TWO RIVETS PER PITCH ~ ~b.
F.7 o ~ 13XD
AMuax. Pitel = % e - L
iteh 30671625 Eqa. (13) ] . -
. _ BUTTSTRAY = L1125 T x
: 100 (P - . - (P—
Plata A ?_(UI:,“E) , :
r ) ' .
. Alax, Pitch = ':J'S:<‘J.‘-';-J.'i32.’»
Rivh o = CXAXEXS : e p——— |, 0D
PxTws " (3} RE # il 70 7
' . 003 AX2X1BT5XS, -
= XD ""#’ _ 100 /3K
. {1 4 -?- Ltivet % =
{13 ) ] ‘.¢. g . - “;'? /0 PRUIKS |
L = 145 o
XD {5[!- 163 ¥ f : : ) + R - — 33P 4 61D Lt -
BUTT STRAP = 1125 %X T Eqn. (5) \ i3 s a_*‘.# | ’ 03 = 15XD
! - L2

BULT SIRAP = 625XT

Egn. (13)

e, (M)
Reg. 163

Ban. |7)

ry
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i wm 1k . . DOUBLE RIVETED JOINTS |
N R — A St . )
: ‘ DOUBLE RIVETED JOmNIS 1 DOUBLE BUTT STRAPS OF UNEQUAL WIDTH
i - 1 'DOUBLE BUTT STRAPS TWO RIVETS PER PiTcy, )i e : . TWO RIVETS PER PITCH
Mex Beh = 3SxT 4 pg2s. e By [ Max, Bitch =35 X T + 1625 Eqn. (1%)
i 100 (P — D o ) ) :
] Pl o _ { ) : ) @ . 100 (P — D) N )]
E: : ) P . _ Plate ~ ¥ = P
| 100 % A oL
; F ‘ :‘ Rivet o/ = ws' .‘_'.-= (3 . 100 X A X 27875 X 5 . 13)
2 '¢:¢¢' R = 2xp T*S S as) Rivet % - PXTXS
; EAR wEf E = ISxD C U Reg. 16 R - 334 67D w49
i ' ) BUIT STRAPS = 625 X T . Fqn o L5 x D Reg. 165
! E : = iy
‘ DOUBLE BU ‘ : .
s - TT STRAPS, THREE RIVETS PER PITCH BUTT STRAP = 75T Eqn. (%)
] TR 12 Max. Pitch = 463 % T+ I'625  Egn. (13) , {Wide). . an
i : 10(P—p) : . , . .
\ . Plate. £ = { D) L : BUTT STRAP = 625T
i % P . » (2 i (Narrow),
! ] Ri o 00X AX3IxI815xs _ . DOUBLE BUTT STRAPS OF UNEQUAL WIDTH
4 L N ivet 3 = " w3 " TWO RIVETS PER PITCH
% PXTxS . : _—
: - 1 — . : ri1s : . - . 625 Eqn. (13
4 ‘f. * Combined % = 00 il 2—-D) i - . Max, Ditch = 35x T+ 1625 . qo. (13)
f : P . C T D 100 (P—13) @
] ',‘ . : Plate E = S
i n - P
A : 100 A3 1975 x 5 @ ;mﬁ? 100 X A X 2875 X S, )
"-{ _‘_‘_—.—*_M . ) 2 H i 3
& P X T x5 R | I i Rivot % = @
B S . PXTXS )
1 R = 2P+ I'I5D . w (16) ] : i R ' — 2% D = LE)
4 E - 1 ’ T : . g : - 16%XD Reg. 165
: _ SXD L Reg. 16 +n .#.l , E s Eon. (9)
4 LD ' ! | BUTT STRAP = 75 .
wH s s G | oiplglelet Bl T e e
(P —— 2 D) . ! 1 1 {\Tarrow) '
F. 13 DOUBLE BUTT STRAP. THREE RIVETS PER PITCH. t ! ! L.OUBLE BUTT STRAPS OF UNEQUAL WIDTH
. ' Max. Pitch = 463%x T ‘ THREE RIVETS PER PITCH |
. = X T + 1'625 Eqn. (13 4 L Aoy, Piteh — 463 )T 4 1825 Eqn. (13)
100 (P — D) T. 16 ' 100 (P—D)
s - . il . @
Plate % 5 TR P Plate 9% - — .(
# , 100 X A X 475 X §,
) : 100 X A % 3 x 1-8%5 ‘ [ o . T oo AR
Rivet % = ekl ) : -y Rivet % © PXTXS _ : :
PXTxs . .?.:-@4 1 100 (P—2 D)
‘ ' 100(P—2D - i '*" Combined % = ——————"
- Combined % = ¢ )+.-, _‘_: : ot ’ " o0 x EX 3, .
’ P . B P ] t ——— C - 4
IPUCINE ‘ ' ‘ TXS o
. 100 X A x 1875 X5, ® ' M " n =P,§<P ftsD . . (16
: - - - =
| : PXT-)(S_ - : *-. G - 15XD - Reg. 163
{ . S S # P—D .
g R = BP 6D f;, Th (1) 1 "¢" : BUTT STRAF , oD Eqn. {11)
§ g $g<r| » ‘- {Wide) = {P—2D) '
i or2x D wh:chcver JS greater % (15} | '¢. i (P—D)
5, AN S $ #‘ — . (2
b E = I'’xD . .77 Reég 165 , b -¢d B STRAP =625 X v U9
i o v ,.D) R S ' h (Nir w (P-2D)
BUTT STRAPS = 625 T x ! Eqn. (8)

®—2D)
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'DOUBLE RIVETED JOINTS

DOUBLE BUTT STRAP OF UNEQUAL WIDTH
‘THREE RIVETS PER PITCH -

. Max. Piteh = 4-63xT + 1625 " Egn. (13)
Xt .
‘ P . (?J :
PxT x4 -
Combined ¢, = ﬂ(‘l’_i})‘)_“ +
T _
100X AX &,
PxT x § . @
R = 33D x 67D . (14

or 2D whirhever ~

is greater - » (1.5)
= 13xD RS - Reg. 165
BUTT STRAY = 75T x e B :
. (Wide) - E (P — 2T =an. .(“)
N el 1
BUTT STRAP = 625T %o )
© (Narrow) (P2 D)_‘. » 1)

TREBLE RIVETED JOINTS

LAP JOINT.  THREE RIVETS PER PITCH -

Muex. Piteh = 3475 T 4- 1-625 V ;E.]qn. {13)
Plats % ‘: IDE(P D h - .
o s, (@

Rive o - I00xA 3% 8 . .
. PxTxS - @

R” = 93P x'67D . (14
" = 15xD . Reg. 165:

e

97, 1951  1047"
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TREBLE RIVETED JOINTS
LaP JOINT. THREE RIVETS PER PITCH

F.19 ,

{: Max. Pitch =  ATXT+HL625 Raqu. (13)
; ﬁﬁ o . 100(E—D) : (
& T ] Plate % e .
L % P -
ot ot . . t R :

o 'H' ' CU0KAXEXS, T
" . Rivet % L w ———e—— 4

: .4 S PXTXST T

Tolek! R = 3xD P R o

! B = 1AXD ‘- ¢ Rog. 165

LAP JOINT. THREE RIVETS PER PILICH
Max. Pitch = 4 14XT 41625 Ban. (13)

. ‘ . 100 (P—D)
Plato % = R ¢
. s . r

'
.¢- ' _ I00KAXEXS
Rivet % = T oomee - - ®
'¢'|"‘ PXTXS -
¢ ; 100 (P-D) .

_ .+

.3 :
24 i Combined % = ’
¥ e -7
1 , . :
b *1 00XAXS, -
" _ _ —_— .o W
'*' PXTXS :

R’ = -2P+115D Iz

' 4 ' "
: ] B ‘ = laxD Rog. 165

LAP JOINT. FOUR RIVETS PER PITCH

. Max. PiLl‘."h = 4 L4XT 1625 qu.".. {13
. ' 100 (B—D) . -
Plate 1B — P &3]

l)
100 KAXAKS, = - (_‘)
Rivet & = e - ]
Riv ut.‘ %, PS :
100 (P—2 D) ’ -
Combinod % = ———— +
. P
100X AX Sy
iy 4)
PxTxS .
” = -33P+67D : L (14)
or 2 D whichever is groater ,, {15}
= 15xXD Reg. 165
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TREBLE RIVETED [OINTS

DOUBLE BUTT STRAPS. THREE RIVETS PER
PITCH

Max. Pitch =

N 463XT+1-625 | T Egn. (13) -
' 100 {P—D
*' - + Plate 9 = _._) o (2)
t -’- P "
*e ¢
Ed R 2R [0 AXIx 1'875% S, .
i -*. Rivet 9, - __F_,_x_____._i‘;] . {3
-é- . -é, . PXTXS ST
i .
]E{ = JIP+6TD ” (14}
E - = 1sxD Reg. 165
BUTT STRAPS= 625 7' Eqn. (h
DOUBLE BUTT STR AF- R _E"’."V.:ETS PER
T 23 Tt ' R
Max. Piteh = 46 Egn. (13)

l ) N u;r‘:'-'.-
%‘““""“‘“ -

Plate 9 = — - Lo : )

- P TB0eL L JLETEXS, | _
Rivet of = e — — ‘)
S XTXE e :

B R » [ % ! : L )
A & o
' 1'5XD Reg. 165
BUTT STRAPS= 625 T Eqn. {7

DOUBLE BUTT STRAPS. FOUR RIVETS PER

F. 24 A PITCH
. ) Max. Pitch = 5H2XT41-625 Eqn. (13
% 100 (P—D) '
Plate 9, = — » @
T

I N
.¢_',¢‘+ #‘, TOOXAX4X1875%S, . ‘
! " Rivet % e . 3)
'* f "' : ° PXTXS .
] 100 (P—2 D) :
1 Combined 9, = - + o :
' + f r - _
4 4 Woraxises, L
- -*- e PRt )
<R = R gl _ PXTXS , .
: '¢- : * R - = P+I1SD : W (18)
' +l .é. B = I'5xD Reg. 165
' ‘ BUTT STRAPS= 825 T Far. (7)

.¢.

e

I

\pt

1
4

e
2 I
r+.++
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LREBLE RIVETED JOINTS
BLE TI STRAPS. FOUR RIVETS PER
. 95 ) DOUBIF puTd PITCH
R A A6 !

' Max. Pitch = 5B2x T+ 1625 Eqn. (13}
. % .- 100 (P—D) .

) . Plate 9 RS #;_ .

Wy LR

*-"l T I00X AKX FBTAXN, ,
Rivet % L= : w4

T PX T XS

", 100 {P—3 D)
Combined 2 = — - i

100 % A KI8T % § . )

+

+.

r*

‘H*:

+ e

CPXTKRS
R = 33407 D . {14}
or 2 B whichover
is greaier {15)
B ' = 1'3xD Rey, 163
BUTT STRAPS = -6257 Ban. (N
0 T STRAPE.  FIVE  RIVETS PER
D_OUBLh IBU i .. L

Max. Pitch = 6XT+16% Fan (13

100 (P—D) "
Pla.t-r’. % = ———I',"—-— "
! X
‘ 100X AX5 - I'Bi5XS, )
vet Y = —_-—— . o
:_ Rivet % PoTRS )
' - .
( . 100 (B—2DY
Combined %, = —;T_ -
M , »
00 AX IBIEX S
a LL)X____;__J_'__‘ , W
i PXTXS
I t R - XI5 D . {18)
‘ R, = 165 P+ 67D . . an
E -: ;o= L5XD Reg. 165
. (P—D) e "
BUTT STRAPS = 635 T ¥ ———— qn.
AN " (P—2D)



TRLEBLE RIVETED JOINTS

g 2 _ OUBLF BUTT straps. FIVE RIVETS Prqep ;
I H i
lﬂ-m . © | Eqn: gy ¥
] y : Lna T
"I N T
¥ ] : ' ir o vo@
¢¢¢+ | - o

Rivet o5~ 100><A>< IX 18738,

< ‘:H Combineq 5% 0. gy ¢ T

1 B -
¢ 5494 s
) 100X Ax 1‘8?.-3>‘(S,
PXT;(—S-—— N (4]
R
= 33 P4+-67 D (14)
or 2 B Whichever )
is graator " )
K, = 2xD (1)
" 9,
. .
= I'4xD ‘
X LRez. 165
BUTT STRAPS=-g25 7 -‘_P:B}— o
Y Fagn. (8

DOUBLE Ru1 STRAPS OF UVLQUAL ‘.\ IDTH

Max. Pitch = 453,<Tx1021 A 1\3;;‘::: (13)

. 1-) .3 " -' ir (2
iy o WA
: P AR 83
R® = BP61D; . 7 {14)
E = 1o ;
axD Reg 16
BULT STRAP = T
(Wide) Fan @
(Bm T STRAPS
Narrow) = 623 7T .
»  (10)

4421064 B R I |

THREE RIVETS PER PTTCII : -t

TREEBLE RIVETED JOINTS

DOUBLE BUTT STRAPS OF UNEQUAL WIDTH

THREE RIVETS PER PITCH

Max. Pitch =
Plate 9 =
Rivet % -
i -
= —

BUIT STRAP =
(Wids)

"BUTT STRAP =

{Narrow)

- TIVE RIVETS PER PITCH

Max. Fitch =

Plete 9 =

Rivet 94 =

Comibined % =

Ry

E - =

463XT41-625

0¥ AX4TE XS,

Px1IxS
2KD
15%D

e T

625

63 T+1625
100 (P--1))
e

180X AXEHXE,

PRIXS
100 (I’—2 D)
. S
100K A E,

Py TXS

P 13D

= 165 PL67D

B3xD

BUTT STRAPS = 75 T —————

{Wida)

BUTT STRAF =

(Nnrrow)

gn. {13}
L ‘2)
.3
o (18)
Reg. 163
Egn. {9)
oo {10

- DOUBLE BURBTTT APS OF UNEQUAL WIDTH

Eqn. {13)

(2
noo (8)
" S
o PG
» (17

Rey. (163)

Equ. (11}

» (12
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'TREBLE RIVETED JOINTS
DOUBLE BUTT STRAFS OF UNEQUAL WIDTYH

© Max. Pitch

FIVE RIVETS PER PITCH

= BXT41625
. Plategy _ ~loo {P:Dj
3 P .
Rivot o 100><A><8-5><Sl
PXTxS
Combined 9, = M +
- P
100X A5,
PXTxs -
k = -BWP4+6ID
or 2D whichover s
groator
R, 2XD
B = I5xD
BUTTSTRAP = 75 Ty__ bt
{Wide) (P—zD)
BUTT STRAP = - (P—D)
{Narrow) 625 TX~——

{P—2 D)

==

Equ. (13

. @)

.o {3
al o H4)
w14
»  (15)
o (13)
Reg. 165
Eqn. (11)
. {12
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APPENDIX B
FORMS OF STANDARD TENSILE TEST PIECES
BRITISH STANDARD PLATE TEST PIECES '

Test Piece A.
1. Chiefly for sheets, plates, strips, ﬂat bars, sections, ete.

[T T T : i : o

o e s e s g
g S e |
1 ’ |
R, | K “}E\N...._.,_.__._..J
Y f——— ¢ ———
. R “'—"'_P ———h/

F:‘7, f

(ii¥)
) (in) | (500 Notes 3) liv)
Nominal Thicknoss of tesb picce _
) Up to but nov including 3/8 in. 3/8 in. and
. shicker
in. SRR R in.
Width W .. L P 1 13 (max) | 1} (max.)
G;\uga' length G . .. 2 | 4 8 3
Parallel length {minimun) P .. 2 43 9 9
Radiuvs at shoulder (minimumn) I 1 1 1 1
Approximate total lesgth . - .. 8 12 18 18

When the width of the material to be tested is insufficient to permit
of the preparation of the standard tensile test plece, a piece of the full
wadth of the material: may be ‘used. L .

* Notes— 1, For some materials it is convenient o use straight parallel test pieces.

2. For certain nop-ferrous metals it is ‘sometimes convenient to use the standard test
piece that has a width of 1,'2 in. and a gauge length of 2 in. for lhjckness
exceeding 1/4 in.

3. A'test piece of the dxmensmns given in Col. (iii} for ma!:nal under 3/8 in, nommal
thickness is intended for ferrous metals only,

ey
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. Test Piece A,
2. In tensile tests on special sheet and strip- . materials

is or : ] ) (e.g., steels '
used for deep pressing operations) the following alternative

test piece
may be used. :

jeme—i—— Bin gaugea lenghh —p]
o= g Y
: Hin 1
o et e g ¥ ‘1_ PR ——
Tnead oo Din win parallel toxghh — sl nedd.
te =~ {5in. >

Figp

BRITISH STANDARD ROUND TEST PIECES.

Test Piece B.

3. Chiefly for unmachined rods and bars not exceeding 1 in.
diemeter (excluding cast metals), ]

Fig. 3
Gauge Length G =8 D.
Length between Erips P to bz not less than 9 D,

All test pieces of form B are strictly similar and ‘for the same
material give the same percentage elongation. They give elongation

figures nearly the same as those of standard flat test pieces 8 in. in
gauge length, 114 in. wide and 1% in. thick: -

Note.—When tensile tests are made
metals) the gauge length shall be § times

on unmachined square and hexagonal bars {excluding cast
1ips shall be not less than 9 times the di

the distance between the flats and the length hetween the
stance between the flats, .

r
15\-’-0-‘.—-
A

Loy
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" T'est Piece B.
4. For rods and bars over 1 in, diameter {excluding cgst metals).

f‘ ]
i ———

Fi6. 4
Gauge length G.=4 D.

Length between grips P to be not less than 4.5 D.

Test Piece 'C'.

5. Machined Round Test Piece for general purpaoses.

e mae i

7

|

FIG. 5§

Gauge length G=2 in.
Parallel-length P to be not less than 24 in.
Diameter D~0.564 in.

Cross sectional area A==.1] square in,

Radius at shoulder = 14 in. minimum for wrought metals and
214 in. minimum for cast metals.



SussIDIARY STANDARD Rounp TeST Piecgs
G. Machineq Test Pieces for general Purposes _(excluding cast iro‘n),‘___

o

Fig.s.
. - r
Cross scetiona] area’ A— .

- Gauge fengthlg vy 3,50 -
Paralle] length p = 98 G, minimum = 3 gg D. minimym,
adius at shoulder foy Wrought metgpg = Gl4 Mminimum. -

Tee——

B
Radius ne “heulder R R

-

. ) . B (mmirmun)
. v .
, Dismoter D C’l-oss-scctinnnl Gauge . ~1;M'C”9i lenygih I

areg A | lengtil iy . {minimum). {Wrought metal: Cast meta) L

T

. ——
inch | Square inel inch inch inch
1-128 Loogo |- T o 450 100
0057 07500 | 846 . | .. mey 0-39
0-798 0-5000 282 SR 070
0564 02560 200 225 7 03
0-49 01413 - BN IR N ~ 0.37
0390 0-1250 Il 1’58 : 035
0-357 0-1000 128 L4z 0-31
0232 0-0625 100 I'12 025
0226 ] . Oba00 030 0-90 0-20

IS bowe | 056 063 ol 0
0125 o012 ’ 044 050 011
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, ' CHAPTER XI

= LE
E‘-*—‘i‘ANDARD CONDITIONS FOR THE DESIGN AND CONSTRUCTION
iR OF ECONOMISERS AND FEED PIPES

LECONCMISERS

500, (a} An economiser shall not be registéred under sub-seclion (1)
section 7 of the Actanda certificate shall not be issued under sub-section
\ of that section with reference o an economiser, unless the standard
aditions in respect of materials, design and construction, which are
scified in this Chapler are satisfied in respect of such cconomiser.
l'-_""i' Provided that an econcmiser in use at the time Chapter XI of these
Regulations came into foree, may be so registered and such Certificate may
be tssued in respect thereof noswithstanding that such standard conditions
apgd not satisfied in respect of such CCOnCIniser.

- " {b) Netwithstanding anything contained in sub-regulation (a} the
CivieF. Inspector may, subject to the provisions of Regulation 502, regisier
an economiser and order the issue of certificate authorising the use there-
& although the standard conditions are not fully satisfied in vespect  of
wch econgmiser.

" (GENERAL REQUIREMENTS

- 501, (a) All cast vron and steel headers and the parts used In ihe-
nsembly of an economiser shall conform with the requirements of this
cafepter in respect of material specification and test, warkmanship and
- structural requirernents. :

{h) All"economiser under construction shall he under the supervision
E_,a;x Inspecting Autherity and must Le so cortified by that Authority. -

f"_- (¢) For e_conomisers imported inte all the provinces and the Capital
- E the Federation, a certificate from the Inspecting Autherily in Form vl
- sertifying that the material was tested and ihe economiser built under its

dirst application for registration. ‘

. (d) T advance of or along with an applieation for registration, the
following shall be furnished : (i) a certificate in Form VIII of manufacture
" tad test signed by, the Maker or by a responsible representative of the
.. diaker, containing the description of the economiser, particilars of the

Titiotarial Lésed in its construction, and the dimensions of the several parts

‘th the declaraliza that the limits of tensile breaking strength and tcsts
? ‘mply with the standard conditiuns ; (i) a certificate from the Maker of
7 sha palerial, stuting the tongile breaking sireinoth and (he clangation mo-

et b tled that if the Maler and Manufaciurer be the same, the manufac-
: ..lrer’? dprecxse atatement showing the =above information shall be
- ~zepted.
502. Where no certificales are produced, the working pressure as
"=..md_ by formula will be reduced by 10 per cent. Whengthrt‘-: workman-
3 is however in any way doubtful and the Chief Inspector is not
Jsfied that any of the foregoing conditions would be sufficient to meet
+ circumstances, he may at his discretion reduce the working pressure
a such percentage as he deems fit.
" 303, Makers’ certificate for stesl cconomisers—The Maker
Ik ¢ : el o 1 ! shall
i .aish the Inspecting Officer with a certificate in the following form :T-i—
e “We hereby certify that the material described below has been
S made by the Open Hearth or an Electric process acid!basic

upervision shaill be furnished to the Chief Inspector before ov with the
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309. Standard test
the dimension shown in
plain or screwed ends,

Lg :
T
— F 7
o _ ]r"‘;{
- TR 0 dig Canea A
T[T e I —
_ e HH e - Y }‘lli:'lll 1 1 I
R Mt £~ —8-—
_{_ }_ tHH L 4 'Mlm:i _L l
: sy
i e ] ,
(PARALLEL) F <
Le 7
Dimeunsions of Test Bars
{ i i T TTTTT Appronimate T
! { i Sc;c;vud i minimum - Main
- . A .. ! . nds H ) /Cr-
mDé::zr (Ii;ugc Min.;{ Min, i Min. E ! ?\ertﬁ“ cross
X ia- Para-| Ra- | Len. |—————rmemem . eneth — | sectional
s metc'r Area 11ll=l dius i gth | i - o thick-
‘ engthi i Faf' ! Size | Min. E : Ic]:Sf' of
: i H I . PV
i i End;l ; ! Length l Plaia 'Screwed :egl-g
i ! 5 | : ends | ends | resented
I | i
A B e e
: A : ’ i ! .
{ ‘, j r l R ! C 3 E IS ; Lp E Ls, In
——— ] o i i i i '
In | In. | Sqin.| 1n, l In. In - , In E I ————
" !0793 050 ; | i i . ; C n, Iv In, ! In.
i {29 3u 2 | g i i ;
:. i : | ; ] B.S.fl’ i P18 l 81/4 E 57/8 id(r),;er 3,1'-:
j : | . i . i 1o
: : 5 i ; i . : exceed-
i i : ' i Lo . os
; . ‘ . I JLE | ! 1‘
A - | BS.W. ' | i
I ! ] 1

The test bar shall be cast as a1
i . lel bars of the Di i ;
columm B and t} 1 N para ¢ s of the Diameter given in
tobol en machined to the ‘Dimcnslon Dand P in tlg above

Constructional Requirements,
) Cast Iron Econonisers.
510. (a) Economisers with pressed

socket joints not reinfor
nforced | —
Arca of sockel in contact /

WP, =

(Width inside Header) {Pitch of tubes in Header), * Friction Factor

W.P.=Working pressure in 1bs. per sq. in.

Friction Factor=1525. Eqn, (122).

p1'ece.—-The. tensile test bar shall conform |
-
the following. Bars may be tested with eithgf- 4

Facter + x P

- W.P.
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{b) Headers for above economisers.—The maximum working pres-

- sure shall be determined by the fellowing formula 1 — , :

L 27 (t=3)?
WP = —---b—n' . e e e P Eqn. (123)

t—Thickness at flat sides in thirtyseconds of an inch.
b=Depth in inches of the inner side exposed to pressure.
511, (a) Economisers twith pressed sockel joints reinforced :—

Area of socket in contact

W.P. x Friction

" (Width inside Header) (Pitch of tubes in Hender)

No. of stays per header

. Eqn. (124)
No. of sockets per header

Friction Factor = 525.
P = 600 for approved design of reinforced stay.

(h) Tubes for above Feonomisers——The working presure shall be
governed by the following formula :—

.. 280 (t--6) :
WP = —m—m8M8—— -

Eqn. (125)
d .

t — Thickness in thirtyseconds of an inch.

- d = External diameter in inches,

512. (a)} Headers for Economisers with reinforced sockets joints.—
These headers shall be of circular section throughout without flat sur-
faces exposed to internal pressure.

The working pressure shall be governed by the following formula :—

'

230 (t- 9)

d
t = Thickness in thirtyseconds of an inch.

W.P. = Eqn. (126)

d = External diameter in inches.

(b Manifold pipes for above Economisers—These pipes shall be
of circular section and the working pressure shall be determined by  the
following formula : — '

250 (t—7
= )_ Egn. (121

t = Thickness in thirtyseconds of an inch.

d= External diameter in inches,

e sy e it =2, P T 4 2



.t = Thickness in one-hundredths of an inch.

513. (a) Cast iron Economi ]
‘ . omiser w
Tubes.-—The working pressire shallvél

380 (t—c)
- ... Eqn. (128),

onform to the following formula. ;.

W.p,

- .t = Thickness in thirtyseconds of an inch

C= rti il c : 7 ‘
8 fo;rpompn where gills act as reinforcement.
10 for portions not reinforced, |
d = External diameter in inches,

(b) Bonds and Manifold: Pi
) Eond ¢ old- Pi;
pressure si:all be governed by t}?: Sfc{I{l)

250 (t—10)

- . Eqn. (129)

" above Economiser ing
ers.—The workinz
owing formula ;— iing

i o
t = Thickness in thirtyseconds of an inch.
d = External diameter in inches

514. Joint bolts for i
- il s cast
pressure for the bolts shazﬁogeEcc

b o e oo
parts(. ) The se of studs tapped int

ing
o alculated by Regulation 517,
0 cast iron is not permitted For pressure

LBYS. Use of cast iron.—w

excoed 425°F the oy ot ihere the water temperature is expected

516. Steel tube B vom for pressure parts is prohibited

o e Economisers with cast i ’
Where tubes. ar s with cast iron sle — :
: are protected from external corrosion g;e%ast(?gor? ul;;:é; ves
sleeves

shrunk in position and
1 1 property spi
pressure shall he determined by’%hep%ﬁgc\i?ngr%grigggeFted' the working

170 (t—5)

p - Ean. (130

to

W.P

d = External diameter in jnches.

. (b} If these tub \ -
above Torine €s are screwed at the ends, the thickness given by the

shall b t ini i
of the gemula sh _be_ taken as th,e' rummum thickness at the -roo-

{c) When tha con i
formeg ¢ Y 2 nections between the tub
negrtn%% iﬁfé’ﬁlﬁfd tubes, the resulting thiclx'mtelsse o?ntd}?e bend, i
not be less than that required by the fornrsziuall:at gﬁ)\tgm-

(d} Suitable provisic ' Y
at one or more int 101 must be made for stupporti i
these suppg}%eaén;%‘fals in their length to relie'?é. ber::i%ngogtl?g?: ?) tubes
vell as the end connections must permit free ex;sganao%d

(e) The standa:q iti i
Reguiatione 5o g 524.cond1t.10ns for malerial and test shall conform 1o

are made by bends

th gills or other es‘ctended' su‘.'.‘fa(-:—r; B

ononisers.—(a) The maximum work-

© .. B17. Joint bolts.—The maximum working pressu
. pe determined by the following formula :—

7, 1951 1063
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re for the bolts shall

DI ——

N x C 128 2
_ D—-——"—j.
A n

N = No. of bolis securing the parts.
n = No. of screw threads per inch.
D = Bolt diameter in inches measured over the threads..
A = the area exposed to pressure wiich is assumed to be bounded by
a line midway between the pitch line of the bolts ax}d_ the inner
" edge of the flange where flat joints are ug:ed \ylth' joint rings.
“Where conical joint faces are used with joint rings of curvilinear
cross section, the area exposed to pressure shall be assumed to
extend to the root of the thread where the tube ends are screwed,
or to a carresponding boundary if the flanges are attached hy
other means. ,
'C = 4,700 for steel bolts of 28{32 tons tensile material,
© diameter over thread is less than 34 inch.
- =35,600 for steel hoits of 3540 tons tensile material, where the
" diameter over threads is less tnan 3|4 inch.
= 5600 for stecl bolts of 38|32 tons tensile material, where the
diameter over threads is not less than 3}4 inch and not greater
. than 718 inch. . . .

518. Headers for above Economisers.—{a) The main collecting or
distributing headers shall be fabricated from solid drawn seamless steel
tubing of tensile strength not more than 35 tons per sq. in., the working
pressure ‘heing determined by the following formuia :—

Eqn. (131).

where the

125(t—4)
WP = ——— Ean- (132

t'= Thickness in thirtyseconds of an inch.
— External diameter in inches,

(b) Brancnes bolay 2 bore shall be screwed and welded -into
headers. Larger branches shal! he expanded and welded, or secu red
by some means addition to simple welding. . Suitable: provision for
expansion must be made in the connection between headers and tubes.

. (¢} The Standard conditions for material .and test shall conform
to Reguletions 520 to 524. .

Steel Economisers.

519, Rectangular Headers—-The
other reguirements for headers shall
322, i

5060 Tubes : Material—All tubes forming part of steel economisers
which are subject to internal pressure shall be solid drawn and. made
of steel produced by an acid or basic open hearth or an electric process
and shall show on analysis not more than 05 % of sulphur or

phosphorus.

material of construction and
somply with- Regulations 320 to
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521. Tensile test.—Longitudinal strips or lengths cut from the ends
of the selected pipes shall comply with the following requirements : —.

Minimum ejongation per cent,

Ultimate tensile stress

n tons per sq. in, “on 8 in. ( on 2 in,
—-—.._______.,-____,_L_....._i—.._,_._'.._
| 174 Less ] Less than
Not less | Not more thick | than 1/4" 1/4 thick 114" thick
than than and over | thick and over
n ——— ‘_~—,_‘—*__ —_— . —
Strlps cut  from ths 23 30 20 18 32 30
pipes and tested in ’
their curved condition,
Test length taken from 23 30 . 25 23
finished pipes (ends of

pipes to be plogeed for
BLips).

———— —

522. Flattening test (for pipes up to and including 4"  noming]
bore) —A ring not less than 2” in length cut from one end of each
'selected_pipe shall when cold withstand, without showing either crack or
Wwo parallel flat surfaces untij the pressure

] of the test piece remain at the middle a
distance apart equal to four -

times the thickness of the pipe.
7 523. Cold _bend test (for pipes over 4~ nominal bHorg) —4a

1% wide cut_cnrcumferentlaliy from one end of each selected pipe shall
when cold withstand, without showing eitker crack or flaw, being
doubled over in the direction of original curvature round a bar, the
diameter of the bar being : —

For pipes up to and including 3/8" thick 3 times the thickness,
Or pipes aver 3/8" thick

. 4 times the thickness,

524, Additional tests before rejection.—Should a Pipe selected for
testing purposes fail in any one or more of the tests specified, two fur-
"ther tests of the same kind may be made : iti
pipes. If the repeat {ests are satisfactory the pipes shall be
provided that in other res

of these Regulationg
test pipes represent shall be vejected.

20, Constructional requirements.
mum working pressure shall be ;— .

accépted
requirements
which the

--T'ubes of pipes—(a} The maxi-

B ¢ 1
20 { 9 %
[ 125 * ) Eqn. (133),
W.P. = ————
D

t = Thickncss of tubes in one hundredths of an inch.
D = Outside diameter in inches.

{b) No tube 1%” or more in diameter shall be less than 10 S.W.G.
{c) The tubes shall be screwed, expanded or welded to the headers,

Valves and Mountings,
\524/6./ (a) Thermomet

ers.—All economisers shall
Thermoreters or measy

be provided with
ring water temperature adjacent to the inlet and
outlet connections.

‘ V 1063
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iner essure
ty valves——A valve which shall prevent lggéﬁgﬁi soefrp:n ssure
bey r(ltc)l)asgf‘gdgéterminéd limit shall;)e 'ﬁt{geqnigrgggce AR R
e i inst unauthorised i c | ading.
dEESIggnfi};zeii‘ls gzgc\lngrjs%iis parts of cost iron and arranged in group
con

llel ] (:Onlle(',led b Cll uia ng )!p.ll & have a R‘afet Vﬂ.].\ e llxed on £
e o Y eadcit
1

indicati sure gauge in the
icating the pressu g
y A wge.~—Means for ind UL uge In the
(C)'rsI:i eé,glfglebg%rgvided by & Pressure Gauge constructed o
econcmiser sh 3 e ‘
o "ovi * the relesise of
o Re(il;l Air release vulves.—Neans must be plﬁ:{xded for th
i e gl uriulation may occuy. o
ir at all points where air acc - e deining the
- aio‘; B%o-w off drain valves.—Means must ke provided for dra £
economiser completely of water. - ed with means for heat-
£y Non-return valves.—Economisers provide T e o s
tgd incoming feed by mixing it with hot water ]
ing the <4

i er return line.
outlet must have a non-return valve in the hot water

: i 'fecl cast iron or copper
y ral.——Feed pipes may be made of stedl, ! Sr copper
527. G‘%ﬂe;1 al'ipeiﬁ\;inpbg accepted for a working ;)lljgsat_{lqi,gv ¢ 200 Jbs.
but no cast 11?04213503;: Copper feed pipes shall be soli k't:r  and ot
chr S%‘ép_‘é?{ie_rﬁéf diameter and may be used for a working p
excee i -
i s. or 300°F, - y {
exceedl%(é) The standard condltmn;_goa ;:ltlea‘}Slzﬁilor?s
? 286ti§)fleeanfcfigete}:é for steel pipes shall comply with g
constru 3 . 7 -
>0 t(%)s'?‘te maximum svorking pressure shall be detérmined by Equation
- ion S25 iti or terial
O e, ot rom. i gtandard conditions for mate
ir ipes—(a) The stan ns | aterial
f 523%;‘11%%551:;?:1 ]iiictiqfi’gr cast iron pipes shall comply with Regu
of con tasts
‘ ' ‘mi the
> th?O%he maximum working pressure shall be determined by
following formula :— -

130 (1—0)

Feed Pipes ' ‘

WP =

d ) -
. .4 . . "
= thickness in thlrty-mem-.d:_ of an inch )
cti = the external diameter of the pipe tu inches.

Egn. (134)

‘ X iti for material of
5 per ines.—{(a) The standard cond1§_10ns 1 -
const:ﬁﬁ;tjcc:}nggél {gg:ls%:ﬁ copper pipes shall comply with Regulation 35

"mi he
(B) The maximwyn working pressure shall he determined hv th
following formula :— ) .

t -
{60 —3 ¥
1.125 )

- ) - h. .
=thickness in hundredths of an inch.
'(;i — external diameter of the pipe in inches.

i i vection of Economisers
egulations for Registration and Imspeclion

i i ion the economiser
' rati inspection.—At each inspection )

e ipa;gctil ﬁo{%:;émg cleaned internally and extemallgdafd lgrg]i?;
%m%lsl beilrlnglguntings shall be opened up and sufficient removed to p

Eqn. (135).
W.P. =

. .

R

f

e
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adequate inspection. At least 25% of the caps should be opened in scatter.

ed positions and others will be removed in the inspectors’ presence tq

ensure that thorough internat scaling has been carried out prior to hig -

examination.

532. Procedure for veqistration.-—{a) On receipt of an . application
tor registration the Inspector shall, after the economiser has been pre.
pared for examination, take full particulars of the design and ascertain
the working pressure allowed by the Regulations. . - S

(b) If no formule or co-efficiant applicable to any part is contained

“In the Regulations the Chisf Inspector shall.at his discretion determine

the fitness of the part: The Inspector shall enter full particulars of the -

economiser tegether with caleulations of the. various parts in a Memo-

randum of Inspection Book (Forn No. IX), and submit it to the Chief -

Inspector.

() After inspecting. the economiser and ascertaining hy the prescib-
ed calculations the maximum pressure to which it may be worked, the
Inspector shall witiess the hydraulic test_in_accordance with Regulation
534 and may issuem in Form X.

- 933. Procedure at’subsequent inspection.—{a) After the economiser
"has been cleaned the Inspector shall make a thorough examination so
far as its construction permits. The external condition of the tubes
should be carefully noted for wasting especially at the feed inlet end
and all accessible tubes should be calivered. The internal surfaces of
‘cast iron tubes should be closely observed for graphitic wasting as far
as it is possible and in the event of any tube failure these should be
broken up for scrutiny so that the general internal -condition of - the
cther tubes may be estimated. . !

() Where tubes or other parts are wasted, the étre’ngth should
be re-calculated.

(c) The scraper gear should be examined to note if any parts are
missing, if the length of travel is adequate and if the scrapers are
correctly adjusted,

. (d) Al cap bolts are to be inspected, also the condition and position
of the dampers and baffes,

e

i

2 aconomiser $§Rould not Be less than 100°F. to. prevent ~ sweating and

1067
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i brickwork is free
if the scraper gear is operating and if the external ;
iq. éotn crackg. He shall also ascertain if the by-pass flue is used.“{h.en
© water is not passing through the economiser tubes, i.e., when raising
Zsteam, ete.

{b) The Makers' instructions for working should be strictly followed

* by the owner. :

NoTe.~—It is recommended- that the feed inlet temperature to the

|, etisequerntial external corrosion of thé Tube and botfom headers.

(¢) The record of each inspection and calewations will be entered

in the Memo. book. e
334." Procedwre for Hydraulic test.~Every. economiser for registra-

tion shall be hydraulically tested.in the ‘bresence of an Inspector to 114

times the working. pressure. Subsequent hydrauwlic test may be carried
out after repairs or when the Inspector considers it necessary. ‘

" During the test all parts externally and in the flues shall be noted
for leakages. .

535. Memorandun of inspection book.—In this book the Inspector
shall enter all particulars and dimensions of the economiser with cal-
culations for the various barts together with details of hydraulic test.
At subsequent inspection the Inspector shall enter all notes pertaining
to the condition of the various parts. - e

536. Registration books wil] be maintained on the lines of Regula-
tion 367. . B S .

. Grant of certificate—A certificate for the use of an econo-
miser shall be granted in Form XI. ' .

. 938. Casual visits—(a) The Inspector shall note if the economiser
is working satisfactorily, and if the Safety Valves are correctly adjusted,

4%

"} accompanied by the appropriate fee.

L

239, Economiser raling.—The rating shall be cquivalent to the

area of the heating surface in square feet.

540. Registralion fee.—An application for registration shall be

Rs.
For Economiser rating not exceeding 300 .. a0 -
For Economiser rating excecding 500 but not .
exceeding 1,000 .. .. . 60
For Economiser rating exceeding 1,000 but not _
exceeding 1,500 .. ) .. .. 70
For Econgmiser raling exceeding 1,500 but not
exceeding 2,000 o .. 20
For Economiser rating exceeding 2,000 but not
exceeding 2,500 .. e .90
For Economiser raling excceding 2,300 but noi
exceading 3,000 .. ) . .. 100
For Economiser rating exceeding 3,000 but not
exceeding 3,500 . .. .. 110
For Economiser rating exceeding 3,500 hut not
exceeding 4,000 .. ) .. 120
For Economiser rating exceeding 4,000 but not .
exceeding 4,500 .. .. .. 130
For Economiser rating exceeding 4,300 but not
exceeding 5,000 _— .. .. 140
For Economiser rating exceeding 3,000 .. 150
541, Engraving of Registry Number.—(a) Each section, branch

i - j i orki Y re shall be marked
' bine o1 detachable part subject to the working pressure s marked
:lor identifcotion with a Registry Number and also the apprapriate
" device as shown in Rekulation 269, ‘

(b} In the case of the ordinary vértical Lype uf east jron economisers

- the device and number shall be stamped on the header flange connecied to.

the top branch pipe. In cach case the stamping shall be on some cons-

picuous part not affected by the gases or other corroding influence.

FORM VII

.. - Inspecting Authority’s Certificate of Inspection Under Construction

Designration of Inspecting Auwthority
We hereby certify that type,
consisting of sections, and
tubes to each section was constructed for a working pressure of ]
Ibs, by Messrs. under

Economiser,

~our supervision and inspected at various stages of construction by the
" Inspécting Officer and that the construction and workmanship were

satisfactory and in accordance with the standard conditions for the

~ design and construction of Economiser laid down in Chapter XTI of the
§ . Boller Regulations, 1947, -

= ¥

.



f— e -

\
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Identification mark on each section,

Branch Pipe or other pressure part.
Position of same.

The sections on completion were subjected to a water pressure of

‘ lbs.- per sq. in. for ten minutes in the presence of
the Inspecting Officer on

Samples of the material used in the constructions of the Economiser
were tested in the presence of the Inspecting Officer and wére found to

tions, 1947,

comply, with the tests prescribed in Chapter X[ of the Boilers Regula-

We have satisfied ourselves that the construction and dimensions 3§

of the Kconomiser are as shown i ihe Makers' drawing No.
- signed by us and that the particulars entered in the.
Makers’ certificate of manufactuwe in Ferm VIII countersigned by us
are corvect to the best of our knowledge and belief.
Signature of
day of

Inspecting Authority,

Dated at this

FORM VIII

Works Address
CONSTRUCTOR'S CERTIFICATE OF MANUFACTURE AND TEST

1. Description Type of Economiser

MNo. of Sections

No. of tubes

) Intended
“working pressare

1hs,
Year of manufucture

Total heating surface of tubes
Description

2. Inspecting Authority Feonomiser censtructed under supervison of

Sections hydraulicaily tested  for minutes and
inspected after lest by

3, Consiruction and Work-.

- Details are in Drawing No.
manship,

Al castings are weil finished, free from external defects, perous
places and tlow-holes and true to dimensions without warping.

Where chaplats are used, there is satisfactory fusion with the
sielal :

Chaplets are properly tinned with metal free from lead.

All screw threads are of British Standard Whitworth form.

All component parits aye manufactured to limit gauges to securé
intarchangeability throughout,

4, Economiser parts and fittings Material Maker Inspecting

. ' Officer
Particulars of g

Header
material used. Tubes andfor

Remarks

Pipes.

Value chests
Belrs

and satisfactorily withstood the test’
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THICKNESS OF PARTS AND TENSILE TEST LIMITS

Tznsile
: i icknes r ati Gauge length Brand and
5 Cconomiser  Thickness strength Elongation rand
3. Fart of Feononuse in 32nds limiis to limits to Mo,
tons %

Headers

Tubes

‘Bolis

V 'ts 3 ; ioned
Certitied that the particulars catered Lisrein are correct and that l_hc_pm ts and fittings mentioned
above have been used in the construction and fittings of the Economiser.

The particulars showa against the various parts used are in accordance’with the Makers™ cor-
tificate in our possessian.

The design of the economiser n section and ?\:3:1 view with principal
i hmensi is that shovwn in drawing No.
arts fully dimensioned is that snown M QLawing
}}‘?;Let Ecor\%micer has been designed and constructed to comply with ]rl;q
M . e g 1 e led " e { S,
Boiler Regulations for a working pressuie o ) e L
por <g in.b at our Works above-menticned and the seqtlons satisfactorily
withstood @ woter test of - 1bs. per sq. in. for - y
minutes on day of : ) in the presence
of our responsible reprewontative whose sighature 18
appended hereunder.

Designation of Maker.

Signature of Engineer who
witnessed the test,
Dated at . ihia day of

Sign&tur‘e of the Inspecting Authority'.

v Ty Qravaing the Lcon w and Makers' certificale of
Note .—Thae drawing of the Dconomiser & d )
manufacture showing results of test for tensile strt_ength and elongation
must accompany this certificate and if the economiser has been  built
under the supervision of au Tn=pecting Authority, their certificate in
Farm VII must accompany.
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- ECONOMISER RATING
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FORMIX
(REGULATION 535)

. BOILERS ACT, 1923
BOILER [NSPECTION DEPARTMENT

ECONOMISER

REG ISTRY NUMBER
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THE GAZETT
_ —_— Z__A___—————é____—_—__—_—-———-—___
PROVISIONAL ORDER AND CERTIFICATE RECORD

1
1
Econo- | Remarks

payment  inspection No. & cﬁaleiCcr(iﬁcal:: pressure

E T,

MEMORANDUM OF INSPECTION
OR
REGISTRATION BOOK

MAKER'S MNe.

" DESCRIPTION OF ECONOMISER
[ ——

—_———————

REGISTRATION BOOK FILLED AT

REMARKS ON TRANSFERS, ETC.

INSPECTING FEE

. ON

: . DIA.
MISCELLANEQUS No. OF TUBES LENGTH
3z 1 N
-DLS'rl'fc'r o '; ‘ THICKNESS
OWNERS 'i INTERNAL D]MENS‘ONS
ADDRESS OF FACTORY i B
#4% NO. OF HEADERS
Nearest Réiiwny Station :
THICKNESS OF HEAUESY
ECONOMISER REGISTERED AT ON. I iCH PIPE THILR N Lo .
o LENGTH OF TOP BRANCH
REGISTER BOOK NO. PAGE HICKNESS
: - H PIPE
BOTTOM BRANC
REGISTRY NUMBER VERIFIED ON | LENGTHOF
APPROVED WORKING PRESSURE LBS. : DIMENSIONS OF CAP OPENINGS

DIAMETER OF CAP BOL":l'S

1 : H 1 Work-

! N . o © Cer- Period . W iser - and

Vo, bate ) Datc | lfeate of ,ing . miser O Sors:
of ol ' y Rating ; Ingpecto

initial |

'y



1 e

Gmomnaga

L A e T A

- —— - L, et .. T

1072 ) THE VGAZETTE OF PAKISTAN, EXTRA. DEC. 27, 1951

THE GAZETTE OF PAKISTAN, EXTRA., DEC. 27, 1951 1073

 MOUNTINGS
. CALCULATIONS

No. Diameter Type Position  Material

SAFETY VALVE

STOP VALVE

BLOW DOWN
THERMOMETERS

PRESSURE GAUGE

ADDITIONAL FITTINGS

MAKER'S CERTIFICATE I ‘ ' o
NAME OF MAKER ’

i ' 3
MAKER'S HYDRAULIC TEST PRESSURE :
MAKER'S DRAWING No

NAME OF INSPECTING AUTHORITY

HEADERS
NAME OF MAKER OF MATERJAL

TUBES -
= g
PROCESS < HEADERS N
BOLTS
‘ TEST RESULTS
TUBES
‘ T E
HEADERS
T E

TUBES
PIPES

BOLITS -
7 Sulphur.
"% Phosphorus,

Maker's Hdentification Marks,
Position,

et

e

T

it e e i . g -



f

] LEAST PRESSURE ; THAT FOR
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BRANCH PIPES

BOLTS

HEATING SURFACE

TOTAL HEATING SURFACE
ECONOMISER RATING

CALCULATIONS MADE BY
CALCULATIONS CHECKED BY

SUBMITTED ON
ON
LBs.

APPROVED WORKING PRESSURE LBS

CHIEF INSPECTOR'S REMARKS AND SIGNATURE

ooy

Lo
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COUNTERFOIL

Name of person or firm
10 which provisional
order is granted.

Description of Economiser
Maker No.
Rating

Pressure permitted

Period

Date

. "Inspector.

INSPECTOR'S NOTES

FORM No.

[Regulation 332 (3]}

PROVISIONAL ORDIR UNDER THE
BOILERS ACT, 1923

are hereby permitted to use the

Economiser (RY No. and
‘ . Economiser Rating made by

and bearing Maker's

No. at a maximum pressure
of 1bs, per sq. in.fmaximum
temperature of °F. pending the

 issue or refusal of a certificate within six months

¥
from the date hereof after which period this
order will become void.

Dated at this day of

INSPECTOF
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. FORM' X{ : : | | - | -

(Reverse of ¥Form X0y

..........

. Boi s : .
CERTIFICATE FOR THE oler Tnspeetion Departmant Conditions :
. 7 THE USE OF AN ECONOMISER ‘ ' S
(Regulation 537y 1.-No structural alteration,. addition or renewal shall be made to - ]
- ) he Feonomiser without writtenn permnission from the Chief Insgector. - - j
Registry Number of Economi 2. This certificate shall cease to be in force :— - i B
: 156t T T (a) on the expiry of the period for which it was granted, or |
ype . (b) when any seeident occurs to the Feconomiser, o7 ;
A {(¢c) when any structural alteration, addition or renewal is made
No. of tubes, : 5t . in or to the Economisers, or b e
Number of [eade 2 (d) if tne Chief Tnspector in any particular case =0 directs when -
e . iy any structural alteration, addition or renewal is made inlor
N b to tie Econcmiser, of L
Economiser Ratin S ~ {(e) on the comymnunication to the owner of the Economiser of an ;
& b b order of the Chief Inspector or Inspector proh_lbltmg its use 1
: Ptacr: anc} year of 4! on the ground that it is in a dangercus condition. v
...................... A . i . . P
.......................................... nufacture i 3. The Economiser shall not be used at a pressure greafer thany By
Name of owper. R T TSP ' the pressure|temperature entered in.the certificate as maximurmn pres-i ¥
""""""""" L. sure|temperature ner with the safety valve set to pressure temperature & B
_________________ : _exceeding such maxirnum pressurettemperature. 5o f,
o ST e ' : 4. The Economiser shall not be used otherwise than in a condition \‘\ ;
ion of Economiser, e ot ° which the owner reasonably believes to be compatible with safe working. &
N.B.—Details regarding this Economiser are recorded in a Registration Book E '?-
TR Nv. of which a copy may be cbtained on payment of an b b
....................................... application to the Chief Inspector. . \ q
i . !
........................... .
A \g}A
" £
" Remarks. \'
L : e ~\  MANZUR ABMAD,
ST ' . wipetary, Cenival Boilers Board.
I'We hereb Lt - N \ ¥ >
mitted by me{Ci' Cfelnfy that the above deséribed Economiser -j
ief Inspector under the provisions of S TR pe
of the Boiler: s of Section
. 0O . :
mAxXimum-pressure of (V of 1923), to be worked at a | : ) : ' ' « ]
ture of - - .. Ibs. per sq. in.|maximum tempera ‘
“te o F. for the period from Co . , ’ '
) . 7 e i
'The loading ’ i '
g of the Safety - . e i ]
b co.bs. L .
Dated at - paid on i e
. this day of ST I : ;
L R 4 /
; - Countersigned, A . /
i Inspectol-_ i Printed by the Assistant Manager, Government of Pakistan Press, Karachi :
o 1 T Published by the Manager of Publications, Karachi, 1851 3 ,f‘
Chief Inspector, ! . ‘ 7
o o



