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Approving the Sanitary Engineer’s recommendations regarding certain rules
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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT,

General,
Establishment.

Reap—again the following paper :—

G.0., No. 2469 W., dated 6th September 1897.

Reap—also the following papers :— ' ’

From Messrs. Richardson & Cruddas, dated 25th June 1897, No. 247

From J. A. JONES, Esq., M. INSI. C.E., F.R.S.E., Sanitar
ment, to the Secretary to Government, Public W
Fort St. George, 7th July 1897, No. 1183.

I have the honour to inform you that, since the dat
April 1897, the Boiler Inspector has found many deﬁeienceiegfinm
Boiler Act and has made several proposals for their amendment

2. As the Madras rules were founded on the Bombay

s les, it
there must have been additions to the Bomb T8, 1t oceurred to me that
the case. ey I'U.les and on eml‘m'y we ﬁnd this to be

3. T enclose a copy of the additional rules published
the 5th A
and I therefore recommend that these rules shoul imilarls ugust 1896
rules noting the following : — ¢s should be similarly added to our existing’

(1) The new rules include a rule (addition to rule 10 i
sanctioned by Government 11(1 G.0.,No.1018 W) (:;]ilgtl'}h ?Viﬂm ]t;l(e Sules
this latter rule should therefore be cancelled if new rules a,I;e a it
(2) The rule proposed under notification in G.0., No. 1444 W. of gproved.
1897, should also be cancelled as it is also covered b tl? agth e
rules added to rule 10 of Bombay original rules. TSt
(3) The words glf the proposed rules are sanctioned) ““ Add to rule 10 of
said rules ”’ should be “ Add to rule 22 of the said rules.” e
(4) In the second paragraph of these additional rules the Boiler Ins ecto
thinks that the words a minimum of 27 tons may be used shoulg reaé
“a mimimum of 26 tons may be used,” because, according to the adviser
of the Board of Trade, steel may be found fit to bear only this tension.
(5) On page 2 the words “see last paragraph of rule 10 should read “ see
last’ paragraph of rule 22.”

¥ Engineer to Govern-
orks Department, dated

y No. 788 of 29th
the rules under the

4. I enclose a copy of the original Bombay rules for reference.

From the Sanitary Engineer, to Government, dated 12th July 1897, No. 1204.
27th September 1897, No. 1548,

tH] » ” ”

Oroer—No. 3104 W., dated 8th November 1897;

The proposals of the Sanitary Engineer are approved.
2. The following notification will be published in the Foré 81. George Gazetle :

o
S .
SR
A

2 No. 3104 W., 8ra Novewssr 1897, Py

I o I S A S I P P A e I

No. 3104 W., 8ra Novemser 1897, 3

NOTIFICATION.

In exercise of the power conferred by section 23 of Act 1T of 1893, the Madras Steam
Boilers and Prime Movers Act, His Excellency the Governor in Council proposes to make the
following rules under the said Act. They will appear as additions to the rules published in the
Fort St. George Gasette of the 26th January 1897. ;

« Add as note to Rule 19 Y of the said rules.”

The recognition of a cortificate under this rule is limited to new boilers when first licensed and

@ than ten years old, provided they have not shown any defect during that period.

to boilers no
Add to Rule 22 of the said Rules.

The constants for plain farnaces 10 per cent. .
In cases where the Inspector is satisfied from tests made on the steel from which the boiler

structed that it is of a certain tensile strength per square inch, that strength may be

]slx?lis?i%o?l]:e(gnflor the 47,000 1b. (allowed for iron plates) in the formula given in Rule 19, buf in

no case is a greater strength than 32 tons (71,680 1b.) to be allowed. In other cases, provided
there is sufficient proof that the boiler is of steel, a minimum of 26 tons may be used.

Solid steel screwed stays which have not been welded or otherwise worked after heating may

be allowed a working stress of 9,000 1b. per square inch of nei} section. Steel stays which have

been welded or worked in the fire have been found to be unreliable ; therefore, they should not be

passe{ivhen furnaces are machine-made by Messrs. The Leeds Forge Company, of the Fox

corrugated and Morison suspension types, or by
Messrs. John Brown & Co., Sheffield, of the
Purves ribhed and grooved type, if they are
true circles, and the plates not less than % inch thick, the working pressure is found

Furnaces corrugated or ribbed and grooved.

racticall
Ey the following formula:
OxT. working pressure.
8 = 14,000 for Fox’s corrugated and Brown’s ribbed and grooved furnaces.
C — 13,500 for Morison’s suspension furnace.
T — thickness in inches. .
D — outside diameter in inches, measured at the bottom of the corrugations when

the furnace is of the corrugated or suspension type, or over the plain parts
when it is of the ribbed and grooved description.

furnaces, the pitch of the corragations and the length of the plain parts
oed 6 inches, and in Morison’s suspension furnaces ;l}e piteh sh}onld not
: o lenzth at the ends 5 inches. In both descriptions of furnaces the depth
exceed 8 mfclég:-}:;:tgim outgs“i;de to bottom of corrugations inside shourid not be less than 2 incl?es,
from 0P (l)ates at the ends should not be unduly thinned in the flanging.
- thﬁ ; lates of ribbed and grooved furnaces should be formed by rolling, the ribs should not
i 3];; 1% inches above the plain parts, and the depth of the grooves not more than § inch,
be lose h betv:eell the centres of the ribs not over 9 incnes, and that of the plain parts at the
tho Jeoss ver 6 inches, and the ends rolled slightly thicker than the plain parts, and not reduced
onds no :tb flanging, &c., below the thickness of the body of the furnace.
By pﬁ ftgnaee 3¢ rivetted in one or more lengths the case should be submitted for consideration.
%;exel horizontal furnaces of ordinary diameter are constructed of a series of rings welded

Furnaces made up of flanged rings.

In Fox's corrugated
at the ends should not exc

and the rings rivetted together, and so forming
the furna.ee,hthe working hpressure ig found by
. ala, provided the length in inches between the centres of the flanges of the rings
the follow?g fﬁﬁ (lg’op']j —12), and the flanging is performed at one heat by a suitable flanging
s nc(})f'n%;ar e;'nd also the conditions which follow the form\ula are complied with :
ma ) 9,900 x T (5 1412
N T ) 60 x T
T = thickness of plate in inches, s
7 = length between centre of flanges in inches,
D = outside diameter of furnace in inches.

o 1 flanges on the fire side should be about 14 inches. The depth of the flanges

The Eﬁ’iﬁi ?ﬁfmﬁn{gﬁ three times the diameter of the rivet plus 1} inches, and the thickness
from the o should be as near the thickness of the body of the plate as practicable. The distance
of the ﬂangee of the rivet holes to the edge of the flange should not be less than the diameter of
from the e gd the diameter of the rivets at least § inch greater than the thickness of the plate.
the rivet, an Detween the flanges should be not less than three times the diameter of the

) = working pressure.

'.l;he depgh of t Zﬁzgof the ring should be aboub the termination of th? curve of flange, and the
rivets, & ;ot Jess than half the thickness of the furnace plate. Turned e manay
ton‘;idgsesd a first-class method of construction. FRgTwa

c be

in

¥y

longitudinally, and the ends of each ring flanged -

w, i
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The holes in the flan 1 ;
v and rings shoy’ i
: ;1}11 p}llaee they shqnld be dn]lgg sufficient] sl;?:lﬁ . dnlled
he holes are quite fair, the holes dhouldy e

size.
After all welding,

n one operation,

aﬁerwards when in
and after all flanging and heating

Compressive stress on tube plates. A greater com:

is that i
at used mthefOHngfm

DO —=dT x 20,000
= working pressure.

“ W x D
= least horizontal distance be

) . . . w t i i

‘ d = mn:ude diameter of ordinary ::fﬁga qxﬁlgz;gﬁ i
: T = thickness of tube plate in inches. :

g W = extreme width of combustion-box in inches from front of tube

T S Y A, e e A T YRS S I T

| and the box common to the furnaces at both ends
i When full allowance is wished the rivet section, if iron, in the 1

Plate and rivet section.

i and if steel rivet
;agdaix:l (l)ialsﬁo% &f agl% git section of the plate, if the tensile s;tres;:1 Z? i?h:r:iv::sc};
an 52 tons per square inch. In calculating th i
strength of the rivets may be found in the usual way b Tk;ge Bzavzgrﬁ?%rgcfgs:z{:;

the results being
is less than the calculated percentage strength of the plate
b

r the method of construction as by the rules for i i
safety, but when using the percentage stre;gft%n :?fo lilslel?

be slightly tape; mMﬁWage’mﬁn“dﬁned
Y tapered and the heads of bherrli!:;rse:f :l‘::d:l!'lﬁ

eaeh ring should be efficiently annealed

ive stress
allowed on tube ates t;an 10 :)}:)?]Ig n:thibﬁ
4 3y -y ¢
ormula :

! i 7
,' box, or distance between combustion-box tube plates when bo ::eistzl ka S
r 18 dou
: le-ended

cylindrical shells shonld, when o, %e8ms of

lapped, be at least 12 times the net Plate secti
their section shonld
not less than 26 tong
the percentage

of iron riveus the ﬂ}])ercentages found should be divided by 22, and in the case of Bteeliu:i vizt:li,(; o;e
il

e percentages required. If the percentage strength of the rivets by calen

are

lation

; alculat b
percentages. When using the percentage strength of the p(iat(; 4‘.‘59;22 Z?erkgsgitgzizszxétgglb?h
e for

, may be used as the nominal fact
rivets 4'5 may be used as the fact(:)rr gi

[ safety. The less of the two pressures so found is th i

| i S Bl e s0 fo e working pressure to b

:l y portion of the shell, or oﬁherwme n accordance with the formule in z;;«leizfi s
g Add as an Appendiz to the said Rules.

| APPENDIX.

(See last paragraph of Rule 22.)
CYLINDRICAL BOILER SHELLS.

ﬁ Jornts wite Dritruep Horgs.

omitted—
z Let B = distance from edge of plate to centre of rivet in inches.
V = distance between rows of rivets in inches. -

V! = distance between inner and middle row of rivets in inches for joints J and K

19 and 15).
B = boiler pressure in 1b. per square inch.
= 1 for lap or single butt joints.
C = 175 for double butt joints.
d = diameter of rivets in inches.

p° = diagonal pitch in inches.
p = greatest pitch of rivets in inches.
» — percentage of plate left between holes in greatest pitch.
R = percentage of rivet section.
R! = percentage of combined plate and rivet gection.
S — tensile strength of material in 1b. per square inch of section.
' — thickness of plate in inches.
T1 — thickness of each butt-strap in inches.
% = least value of , R, BY, as the case may be, divided by 100.

B Formulae for ordinary chain-rivetted and ordinary zigzag-ri s
these descriptions, when every alternate rivet in the oute{' ozrlgm :1 :::etsggl?nt:;:n rgv:olg;(ﬁn!; ok
S have been

(Figs.

D — inside diameter of boiler in inches. > d% |
\ |- ~ F = factor of safety for shell plates, as by(damm wh 't 7 VF(?L“
™~ n = number of rivets in one pitch. Uiy,

Po — diagonal pitch in inches between inner and middle rows of rivets in inches for joint J.

o i

- o g R
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own in the attached sketches, -
the particulars of such joints

.~

in boi i hose sh
e it o vt o g?il%’e§°£§§T§§fri§§h§fag‘3§£'apart,
:ﬁa::lden be sgbmitted for the consideration of the Senior Inspector.
OrpiNaRY CHAIN AND Ziczac RiveETTED JOINTS.
Tron plates and iron rivets or steel plates and steel rivets :
100 (p — @) _ ,.

B

p
Tron plates and iron rivets :
100 x d* X 7854 x n X C _ p,
pox b
Steel plates and steel rivets:
100x23xd’x'7854x'n‘x0xF___R.
45 x 28 x p x 1

Gwvex G, d, F, n, T, 10 FIND. 7, 80 THAT # AND B ARE EQUAL.

Tron plates and iron rivets :
d* X -785fi><nx C+d=p.

Steel plates and steel rivets:
23xd2X'7854><nxCxF+d:p'
45 x 28 x T

Gwvex C, F, 2, T, r, TO FIND p AND d.

Iron plates and iron rivets :

s Pt T g
(15()’_:7)} 7854 x n x O
b0 X0 % Vet e gomnop)
(100__7)2 X 1894 X # X C

steel rivets :

4 x WxrxT . =
WﬁSMxr»xCxF

100><4'5x28><rxT g
23x(100—r)2><'7854><nx0><]§‘ ;
and iron rivets or stoel plates and steel rivets when d is found first,

. Steel plates and

Iron plates
Log 100 _,
100 — 7
Burr-STRAPS.
Tron plates and iron butt-straps or steel plates and steel butt-straps :
Double butt-straps:
5 x T —m
8
i straps :
Single butt-straPs: o m i
B

FoR DISTANCE BETWEEN Rows or Rivers, &c.

Tron and steel : 8% d_ g
2
Chain-rivetted joints (Figs. 2, 4, 6,9, 11), not less than =
9 Midi= A

‘Bee note at the end.
Zigzag-rivetted joints (Figs. 3, 5, 7,10, 12) :
,\/(llp + 4d) (p + 4d) — v, )
10

Diagonal pitch (Figs. 3, 5,7, 10,12) :
6p + 4d

§—=1 D.
10 e
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To DETERMINE THE WORKING PRESSURE,
Sx%x2T=B
FxD :
CraN AND Zi6zac Rivertep JoiNTs 1N WHICH EVERY ALTERNATE RIVET Has V

BEEN OMITTED IN THE Outrer Row, or 1N THE OuTER AnD THE [
Rows SUCH A8 ARE SHOWN BY THE FOLLOWING SKETCHES ‘— 5

Iron plates and iron rivets or_steel plates and steel rivets :

100(p—d _
2 Sl I\
Y \\

Iron plates and iron rivets :
100 x d* x 7854 x n x C _
il o

Steel plates and steel rivets:
100 X 23 x 4> X 1854 x n x O x F

45 x Wxp x T =R

iron plates and iron rivets or steel plates and steel rivets :

100(p—2) R_p

p n -

Burr-StraPs,

Where the number of rivets in the in .
outer row— ner row 1s double t

Iron plates and iron butt-straps or steel pl
plates and st R
Double butt-straps : eel butt
OxT(p—d) _
B 0 s ]

-

R.

he number in the

straps—

’

Single butt-straps :
IxT(p—a _ o
8 X (p— 2d) e

‘When the number of rivets in the inner row is the same asin the oute
T rOW—

Double butt-straps :

5 >§ T .
Single butt-straps :

9 >§ T — T

For pistance BerweeN Rows or Rivers, &c.

Iron and steel :
e
o= E.

Chain-rivetted joints (Figs. 13, 14, 15, 16) :
A/(“ p + 4d) (p + 4d)

=V
10 The greater of these two values of V ¢
used. 8ee note at the end. T

or

Zxd=Y
For joint K (Fig. 15):
2 X d= V' B8eenote at the end.
Zigzag rivetted jonts (Figs. 17, 18, 19, 20):
NBrFDGr+d =V
Diagonal pitch (Figs. 17, 18, 19, 20):
‘ 15 » +id = po.
For joint J (Fig. 19):
’\/(llp +8d)(p+8d)_w

20
Diagonal pitch (Fig. 19):
3 +4d _
SeligaT

No. 3104 W., 8t Novemser 1897. 7

To DETERMINE THE WORKING PRESSURE—
(o)
AR
B D

Mixiom Pitcars For RIVETTED JOINTS.

T = Thickness of plate in inches.
= Maximum pitch of rivets in inches, provided it does not exceed 10 inches.

C = Constant applicable from the following table :

=

Number of Rivets Constants for Lap Constants for Double
in one Pitch. Joints. Butt Btrap Joints.
1 131 176
2 262 350
3 347 463
4 414 ] 552
5 — 6:00

(0ix T) 413 =p.

‘When the work is first class, such pitches may be adopted so far as safety is concerned, yet
in some cases it may be well not to adopt the greatest t%ilteh found by the formula. The maximum
pitch should nof, however, exceed 10 inches with the thickest plates for boiler shells. If in any
case the pitch is found to exceed that arrived at by the foregoing formula, for the particular
description of joint and thickness of plate, such pitches should mof be passed, but in all cases

reported.
Nore.—The minimum value of V or V! for chain rivetted joints is given as 24, but - 2+ :

is more desirable.”
The rules proposed in the notifications published on pages 566 and 738 of the Fort St. George

Gazstte, dated 4th May aud 15th June 1897, respectively, which are covered by the additions now

made to rule 22, will be cancelled.
The Government will consider any suggestions made in respect of the above rules which

may be received on or before the 15th December 1897.
(True Extract.)

Under Secretary to Government,

To the Superintendent, Government Press.
,, the Sanitary En ineer to Government.
,» the Local and unicipal Department.
,, the Judicial Department.

,» Messrs. Richardson and Cruddas.

Exd. T. K. Narayana Aiyangar.
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RDSON & CRUDDAS,
gl ’ BGMBAY;A 34

" ForeiaN TELEGRAPHIC ADDRESS :
' P IRONWORKS."

CORRESPONDING FIRM :
RICHARDSON & HEWETT.
LONDON.

The Secretary to Covernment

: ¥iDRAS.
Sir,
e Re- Notification an to steel boilers in the “Popt St.
L{L* George” Gazette dated 15th. June 1897 page 788.
9’0A r/ﬁj P O e e O ---------
el R :
5 199 e have the honor to state that our attention bas be

en drawn to the
above in

which 58240 lbg (28 tons) per Square inch is allowed for the
ultinate tensile strength of the ste

el used in cylindrical boiler shedls. :
fle would péint out ' |

which

23&, that the Bombay Government Cazette No.

27 tq 32 tons.
3rd.,

3440 of August 1898 allows from ‘

gth of the steel for
cylindrical

shell plates should be ‘from 28 to 32

tons.
fe have made and

certificates

the steel being made by the Siemens ¥artin

¥ight we venture to point out that

¥ a nmaximup

of 28 tons only is .
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and has made several proposals for their amendment. gf'
2 ’ 4
2. - As the Madras Rules were founded on the Bombay ‘ ‘\‘l
: o
Rules,it occured to me thut there nust huve been additions = |

" covered by the additional rules added to rule 10 of Bombuy {

" origimal rules.

oy — "Add to rule 10 of the said rules"

-—‘Ez,ooo-s-a-ez

No. //83 (GOVERNMENT 0F MADRAS. &

 OrFiCE oF SANITARY ENGINEER,

Fort it Georgo, >~ Latyp/ 189 3x *

R 1 |
From / /\) * ‘

J. A. JONES Esq., MEM. INST. C.E., F.R.S.E., l;

SaNITARY ENGINEER TO GOVEBNMBNT.
To 'L_

The Secretary to Government,
Public Works Dei)urtment.
SIR,
I have the honor to inform you that,since the date

of my No, 788 of 29th, April 1897,the Boiler Inspector hus

found nany defic,’iencies in the rules under the Boiler Act

to the Bombay Rules and on enquiry we find this 'tzo be the

case. ‘ ‘ »iﬂ
. T I enclose a copy of the additional rules publish-
ed on the Eth. August 1896 and I therefore recommend that iﬁ 5

these rules should be similarly added to our existing rules ”'J
motdng the following:-. . . | . i

&

(1)The new rules include a rule (addition to Rule'lo)which

covers the rﬂes sunctioned by Government in G.0,No, 1018 ;.
W of 10th, Aprll 1897 and’this la:bt,er rule should therﬁrore : E“

i

cancelled if new rules are approved. ' : b L

he rihle proposed under notification in G.0.T0.1444 W

e
of 28th. lay 1897 should also be cancelled as it is also _'#f.;[

=
"B

(3) The words (if the proposed ruies ure sanctioned)

S e - T TR
e P i, - i (e

e



Lvshould be
w aAdd to rule 22 of the said rules"

'-Iﬁgpéctor thinks thHat the words" & minimum of 27 t@ns mA

" read " See last para of rule 22".

reference.

(4) In the second paras of these addifionad  rules the Bo‘ o

h' '6

used" should read " & minimun of 26 tons nmuy be used" becaﬁSQ

rding to the, adV1ser pf the Board of Trade, steel may be

I enclose @ copy of the original Bombay rules for

I have the honor to be,

.

S,

Your most obedient servant,

oo
ml. (189 / ) Department.

N T T

Sanitary Engineer to Government,

Y
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Dated 72 - 7~77
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Registered ~ >
Enclosures /

Spare copies

SUBJECT.
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BACK PAPERS.

@.0. N b Department.

FURTHER PAPERS.

.0. No. Department,

Date.
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8.E
———1,000—8-3-97. 4
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£ '3 L] . ,“ _
No. /2.0 1y (30VERNMENT 0F MADRAS. o
OrFICE oF SANITARY ENGINEER, .
. W R
Fort St. George ,__,/Z 7 7 8’7» ¢
& 4
From
J. A. JONES, Esq., MEM. INST. C.E., F.R.8.E.,
SaniTARY ENGINEER To GOVEBRNMENT, o |
Te 1

The Secretary to Government,

Public Works Department.

S1g, N

In r.epiy to your reference No. ¥154,C dated

)

9th.July 1897¢ herewith returned ), I have the horior o re=

for you to my No. 1185 of 7th,July 1897 wherein it is prio-
v_—_—._’_—_____' e —— : >
™3 :

posed that the rule referred to by Messrs., Richerdson and
cruddas should not be sanctioned but that the. Bonbay addi-
tional rules should Dbe adopted as a whole and this meets
Messrs. Richardson and Cruddes’ objection.
A ‘1'1'?,73 the honor to be,
g Sir,

Your most obedient servant,
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~ Local & Munl. (1897 ) Department.
CURRENT No. // e

-

From

=.'=‘0rde'r | =" ‘g 2

No. /528 }
i
1

P

1

“ Dated 27997
Received d’% 25 7 ' j )

Registere

:ané, e

4 Enelosurey c»e

S ——_———

Spare copies.

i ‘ : SUBJECT.
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(GOVERNMENT 0F MADEAS.

OrFICE 0F SANITARY EXNGINEER,

Fort St. George,mty———lss’q ~ :

J. A. JONES, Esq., MBM. INST. C.E., F.R8.E,

SANITARY ENGINEER To GGOVERNMENT,

The Secrietery to Government,

Publie Wdr‘ks Depaxrtnent.,

N
¥

In reply to your reference No.3134,C
dated 9th., July 1897, (herewith returned), I have the honor

to refer you to my No, 1183 of 7th,July 1897 wherein it is

—_—

proposed that the rule referred to LY Messrs,.lichardson &
Cruddas should not be sanctioned,but that the Bombay addi-
tional rules should be adopted as & whole and this meets

Messrs. Nichardson & Cruddas? objection . ' o
: e

I have the honor” 'tobe,

-

sir,

Your' most obedient servant,

.

{( 8d) J.A.Jones

Sanitary Tngineer to Govt

'y

( True cody)

e —— e

Sanitary Engineer to GOVL

O,
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5 "‘e ]‘ettar’} _ﬂl "IM'&‘"“Or 183' '—' “ GOVEBNMNT OF MADRm.
OFFICE oF SANITARY Enamgg; ]

‘ Fort St, George,MlSQi

J. A. JONES, Esq., MBM. INST. C.E., F.R.8.E.,

SaNiTARY ENGINEER To (GOVERNMENT,

The Secretary te Governnent,

Public Works Department.

S1r,

.

With reference to your Reminder emo

No, 3134 C dated 23rd.September 1897 I have the honor to

state that the letter from lessrs ,Richardson & Cruddas

referred with your memo No,3134 O of 9th.July 1867 was

ou with my reply No.1l204 dated 12th,July
- -§ . A

returned to ¥y

»

M A 1897 of which I enclosed & COpy in case the original h;a,s

been niscarried,

I have the honor to be,
sl

Your most obedient servant,

Assth, Sanitary IEngineer to Government, oyt

for Sunitary Engineer to Covernment,
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