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GOVERNMENT OF MADRAS.

JUDICIAL DEPARTMENT,

Reap—again the following papers : —
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G.0., dated 24th August 1893, Nos, 1712-1713A, Judicial.

Assreacr.—Drawing the attention of all District Ma istrates to Act
requesting them to report whether it is advisable to extendgit to their severifln dﬁtﬁﬁg’ :Eg
whether a notification under section 14 should also be issued, and directing that the Govern-
ments of Bengal and Bombay be asked to furnish copies of rules and orders made under the
Acts of those Presidencies.

G.0., dated 12th March 1894, No. 610, Judicial.

Assrracr.—Calling for information as to the number of steam-hoilers in use in certain
districts acd in the town of Madras, and directing, with reference to sections 9, 11 and 12 of the
Madras steam-boilers and Prime-movers Act, that certain questions be considered in the Public
‘Works Department.

Reap—also the following papers :—

From the District Magistrate, Tanjore,  dated 30th March 1894, No. 351.
Coimbatore, ,, 10th May i PGl
Salem, v o JOHRE S o .t

2 bb

| Y1) Lh)
.

» »
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Bellary, s 19th 2 ” 83.
Tinnevelly, ,, 22nd ,, ,, yy D56.
= i3 »y 20th June | yy 666,

”
% o Kistna, y 24th July s 560,
Apsrract.—Reporting as to the numbers of steam-boilers in their districts.

From the Commissioner of Police, Madras, dated 25th April 1894, No. 51.
Apsrracr.—Forwarding a list of steam-boilers in use in the Madras City.

e —

No. 1942,

Assrracr.—Forwarding copy of the rules under the Bombay Boiler Inspection Act, 1891,
as finally approved by Government. :

From the Under Secretary to the Government of Bombay, dated 8th June 1894,
No. 2134. ¥
Apstract.—In-iting attention to his previous letter and stating that another set of rules
under the same Act is under consideration.

/ B ]
g :L i 8 ! 1
B e :j From the Public Works Department, dated 18th July 1894, No. 614 D,
¢ e Apsrracr.—Forwarding, with remarks, a form of register of boilers referred to in section 9

L g

; al ; 74 * Keb III of 1893. A
; 55 \

1 ™,
"‘ - auly,dated 25th January 1895, No. 174, Judicial.
' 4 o } £\ réor g careful consideration of the correspondence read above, the Government
i j ~d that it is not- necessary at gresent to extend any portion of the Madras
) k| rs and Prime-movers Act, 1893, to the mufassal; it will, however, be
.8 “,tz‘ B\ G sgs i o0 operation in the City of Madras with effect from the 1st April 1895,
b3 ) b 4] ; the O}, prith regard to the appointment of Inspectors under section 3 of the Act, the
B LA < has come fo the conclusion that there will not be enough work to occupy
{

— <:"-_A
]

From the Under Secretary to the Government of Bombay, dated 24th May 1894, -

i
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APPENDIX I.
9 : 95t Janvary 1895, No. 174, Juproiar. ; VOTIFIO'ATION
{‘) > " ”Ww’w'wimm"'wmm Under sub-section (2) of section 1 of the Madra . -boi : :

, 2 the full time of even one such officer and therefore considers that to the Boiler the Government directs that the said Act shs.ll c%mesirslggagrgoﬂ;?nagleI;rsltng.?i(l)‘es% R i

‘ Inspector should also be entrusted the d_uty of the periodieal inspeetion of the engines P 5.

“ and boilers of the several mufassal municipal water-works. For the combined duties i

a salary of Rs. 250-10-300 per .mensem.( plus travelling allowance for journeys to
inspect municipal engines and boilers) will probably suffice ; and towards the expendi-
ture on this account the municipalities benefited by the appointment will be required
to contribute. On this point further orders will issue in the Local and Municipal
Department. The Inspector will need a clerk on Rs. 15 and a peon on Rs. 8. Eight
applications for the post of Boiler Ins_pector hay’e been recéived. These will be trans-
ferred to the Chief Engineer who will advertize in the Gazette and in the leadi
S newspapers stating the termsoffered and will, in consultation with the Sanitary Engineer.
=1 nominate a person for appointment by Government at an early date. Tnasmuch as
the Inspector will have to work under the Sanitary Engineer so far as regards muni-
| cipal engines and boilers, it seems to Government expedient that he should be subordi-
3 3 | npate to that officer in his position as Boiler Inspector also. The draft rules in
, ' Appendix I provide accordingly and it will be considered in the Public Works
. Department what reports and returns relating to the working of the Act should be

APPENDIX II.
PROPOSED NOTIFICATIONS,

- —

NOTIFICATION A. G

Under sub-section (2) of section 3 of the Madras Steam-Foils i
the Govemmept directs that the Ingpector shall exexg?s!: Eﬁzle;so:;iP:nxtz;e-m:fvers Aﬁt’ 1833’
conferred and imposed by or under this Act on an Inspector throughout the City oofrﬁatd:ug uflea ‘I
NOTIFICATION B. | o

Under section 4 of the Madras Steam-boilexs and Prj P
fixes the 1st July 1895 as the date after which no boilerrt:}xxnaﬁinll)gvi?edAztl;hlessf 3; %e Governmept
ing its use has been granted under the Act and is in force. e

‘,‘ | submitted by the Sanitary Engineer to Government. A NOTIFICATION C. .
) 3. With reference to section 4 of the Act, the Government resolves to (¢) Under section 9 of the Madras Steam-boilers and Prime-movers Act, 1893, the Govern- L
1st July 1895 as the date after which no b(;iler may be used unless it hai:x'bet:: ment prescribes the following form of register of boilers :— vern , L
licensed. < e
. . . i Registr ‘When Whe: 2
4. Section 12 (4) of the Act provides for the summoning of assessors to assist the Plavs e | e ot N s Maximum
Chief Presidency Magistrate in the hearing of appeals, in such manner as the Govern- -4 g Iinlll:r?s i ot b o mgebey | v '::t%ff whioh bailer Remiarks,
ment may direct. Probably the best plan will be to permit the appellant to nominate et DA~ v Bl e M v v rep]:frted. B -
one assessor and the Inspector the other, subject to the reservation that, if either of the _ :
assessors or both of them appears or appear to the Chief Presidency Magistrate to be B .
incompetent, he may nominate one or both himself.
The Chief Presidency Magistrate will be requested to advise on the subject. ' N
5. The Government has resolved not at present to give the direction referred to J
" in section 14 of the Act and so much of the Act as relates ‘to the issue of certificates -
»f competency will, therefore, remain in abeyance until further orders. ‘ 4
6. The notifications and orders which it is proposed to issue under the provisions s %
of sections 3, 4, 9, 11, 12 and 23 of the Aet are printed as Appendix II to this Pro- 5 d - By ‘ > ! _
ceedings ami v,nll, be’ published in the Fort St. George Gazette. The Government (¢) Under the same section the Government direots that the registry number of every \\;. 0,

boiler shall be cut in the front plate thereof in su iti '

Inspeqtql‘- The device to be so 051: shall consist of O:Lépﬁ?tt;g:“aﬁg%libgg p&lln tleg:tgut‘? thg

and divided from them by a horizontal line; the letters “ No.” to be follo eed % iih‘m it
number in figures, the letters being at least one-half of an inch, and the E'éures);t le mﬁ

and-a quarter inch, in height ; the whole to be enclosed in a recta; figure bt ontl oF

an inch clear from the letters and figures; thus— i e "

will consider any suggestions which may be made m respect of them on or before the
1st April 1895 by any persons interested. In particular the Government desires to be
favoured by the said date with the opinions of the Public Works Department, the
Sanitary Engineer, the Hon’ble the Advocate-General, the Chief Presidency Magis-
trate, the Aeccountant-General, the Chamber of Commerce al}d the Madras Tra(;,eg
Association.

7. All future correspondence in eonnection with the working of Madra.s Aect III
of 1893 will be dealt with in the Public Works Department of the Secretariat.

RY.
._N'O— 148- 9

(True Extract.) a

-

] The engmvihg shall be not less than one-sixty-fourth of an inch .deei).

NOTIFICATION D, ' &

Under section 11 of the Madras Steam-boilers and Prime-movers Act, 1898, the G-
2Ulizes the Sanitary Engineer to revoke and suspend lice toy 1o the Government
for | reasons therein given. nses granted in b of boilors
istri istrates. - | -
51 ttlill; 8?151??33&1%11' of Police, Madras.
” ‘he Public Works Department, with applications. i e
:’ the Local and Municipal Department.
’ the Sanitary Engineer. ‘
= zhe Chief Pyresidency Magistrate. -
” the Government Solicitor.
” the Accountant-General.
* the Chamber of Commerce.
"’ the Madras Trades Association.
2

Gazette. : 3
Editor’s Table. |

NOTIFICATION E,

1893 l{lﬂ“ sub-section (5) ofbseotlilon 12 of the M;dms
» t1s Government prescribes the following as the form in which I
the et e g ( in which licenses shall

] {

Steam-boilers and Prime-movers Act
be granted by

g |




4
LicENSE.
When | “opd" | Time for which x:uﬁTt
ipti i an ime for w 4
D:fm br;g::n Nl?;::-a i and | where | this license is to | which the Remarks.
where | o be in force. | boiler ma
be worked. ;

Name of owner. -
g Wer.
o e made. | repaired.

|
|
|
|

'1 Bl oo oo

te.—1, the undersigned, * being assisted by A and B, two competent assessors,” am
ted it to him on this date under the

Certy
satisfied that O is entitled to the above license and have
provisions of section 12 (5) of Madras Act ITI of 1893; and I hereby direct the Inspector to
register the boiler specified in the above license and to allot to it a registry number in accordance

D. E,

with section 9 of the said Act.
(Signed)
Chief Presidency Magistrate.

* The words between asterisks to be omitted when no assessors employed.
NOTIFICATION F.

The Government will be prepared to consider any snggestions in respect of the following
5 e Madras Steam-boilers and Prime-

draft rules under clauses (@), (b) and (f) of section 23 of i
movers Act, 1893, which are received on or before the 1st April 1895 : —

A .—Preliminary.
1. These rules may be called the Boiler Examination Rules,

2. In these Rules—
@) “The Act” means the Madras Steam-boilers and Prime-movers Act, 1893 ;

(b) “Section” means a section of the said Act ;
(¢) “Examination ” means the examination of boilers under the Act, and *examina-

tion fees” means fees leviable on account of the examination of boilers.
B.—The Inspector.
3. The Inspector shall not undertake any professional work unconnected with his business

under the Act except with the approval, or under the orders, of Government.
4. The Inspector shall receive such salary as Government may determine, all examinatio®

fees being credited to Government.
5. The Inspector shall have an office in which all records connected with the working of

the Act shall be kept.
6. The Inspector shall keep the following records :—

a) a register of examination fee receipts;

. gb; a book containing com_1terfoils of licenses ; : :
(¢) a register of boilers in the following form which has been preseribed under
section 9 :—
e —
Registry ‘When, ‘When Maximam
Place where | number and | Nominal | where .and Date of | pressure at
f er boiler is description horse and by where | grant of | which boiler Remarks.
Name of owner. sitnated. |of boilerand | power. | whom last license, may be
age. *| made. |repaired. Workod
t ‘.
| 3
_—-—-——_—"__——-—_—_———“
_'._._-:—_———'/~—“’:‘——“—' CARETRR
=
=

3 ’

. Th 1 " y

month a copy of hi.B dl&!'y 1 i day 0 very
3 ks
or the precedmg month. g £ ever

9. An extract from th :
from the Bank LR Sl register of examinatio £ . sty
ant-General wh;ezrfﬁs iﬁi?fr;e(}tt%m R;lle 8 shaunbee;olfv:ilx%:dwl{ueﬁiz compiled by the Inspector
Y Telerence to the amg Y im, monthly, o the A
unt actually receivey oo .- coount-
on account of

examination fees durj
Engineer for reeordl.n'lng the month to which the extract relates and forward
orward it to the Sanita.r_y

10. The Inspector shall
orders issued to him b oL be_subordinate to the Banj Ungs
~—2rs 1ssued to him by that officer ¢ Panitary Engineer and shal

e obey all lawfyl

0.—E'.rama'nah'0ne.

12. Examination fees sh
all be paid in accordance wi
with the followin
g scale :—

(1) For the examin t1

(; f each boil i
@ : ation o o1ler not excee =
(lli) ,i » ”» » » dlng 38 N.H.P. AR
(iv) ” 3 " » ” 30 4 > 16
e ¥ S holler o2 88 o
X ’ 0_ e: 5 ’ ”»” .. 32
. exceeding o .« 40

Zron Boilers,

13. The Inspector is i
per_formin this v required by the Act to fi
Saakent itgwill be‘:lfzc;‘w;zlfmd onerous duty ;ietl}:le ustmgzu:e to be allowed op boilers. Ip
he must be careful ag regards safet to prove clearly that he used ;ry careful, as in the event of
on a boiler. ¥, and on the other hand he 4¢ caution.  On the one hang

14. The Inspector should
: fix the workin
the strength of the various parts, and awzrdiﬁgptrgsg;ewﬁgiiaﬂeg :
nship and materig]

When the Inspector h :
boilers a8 received plans a ;

\ the boi’l;-ni% i‘::d‘;}’lf?g:‘:d zf them, he wxlrl) of oou:;ie ﬁaff.f,ﬁuf f new boilers, or of alterationg of
plans submitted, but s 0?:1.1 ; dtq see that they have been f°n°wegl making his examination Wheo
details of construction and, ifm to inspect boiler, he wil] of . out. s&:: he has not h’ad th:
1o gives his cortiflaate, "> bore tho Plates”to asoertagy i e PArts, note the

The Inspector 5 ess, &c., before
uction, malzerial :izuv:::lg;dam,a boiler to be safe unless (2) he is fullv ;

incor of & rcogaise i Anship, or unless (3) ho is farnished 2 A 1 to its gon.

es to give a certificate, mpany. : He should therefore be ve a8 Uhisl
Ty careful how he

15, In the case of new boj
- 1lers the lnap
! inch of net section on solid i ector may allow 4 stress
Iron screwed sta . 1ot exceeding 7
lll)'. when the stays have been welg:ds %gpvgm?:t&mam, but the ,000 :g_o gleé.

e fire,

(this register to be
the susponding or
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When gusset stays 8¢ used, their area should be in excess of that found in the above way.
tops of combustion boxes or other parts of a boiler are supported by solid
e thn;;t: t%gsfollowing formula should be ased for finding the working pressure to be
i ot subjected to a greater temperature than the

rectangular gir
irders, assuming that they are n
sllowet o8 L e Tie case of combustion ohambers that the ends are fitted to the

z t of steam, an in the ca I
Zﬁ:::ﬁ 3(13: t\(l)bes plate and the back plate of the combustion box.
Cx dxT ]
g = Working Pressure.

(W—P) D x L

W= Width of combustion box i .'mehes.
P = Pitch of supporting bolts in inches.
the girders from centre to centre in inches.

D = Distance between !
L = Length of girder 1n feet.
D = Depth of girder in inches.

T = Thickness of girder in inches. ;
der is fitted with one supporting bolt.

O = 500 when the girder 1 i
C = 750 when the girder 18 fitted Wlflh two or three supporting bolts.
O = 850 when the girder is ftted with four supporting bolts.
‘[he working pressure for the supporting bolts and for the plate between them should be
determined by the rule for ordinary stays.
17. The pressure o1 plates forming flat surfaces is found by the following formula :—

¢ x (T+1))
— = Working Pressure.
8—6

ss of the plate in sixteenths of an inch.
§ = Surface supported in square inches.
O = Constant according to the following circumstances.
C = 100 when the plates are not exposed to the impact
fitted with nuts and washers, the latter being at deast three times

two-thirds the thickness of the plates they cover.*
G = 90 when the plates are not exposed to the impact of heat or flame, and the stays are

ftted with puts only. i
C = 60 when the plates are exposed to the impact of heat or flame, and steam in contact
s and washers,

with the plates, and the stays fitted with nut the latter being at least three times
the diameter of the stay and two-thirds the thickness of the plates they cover.
C = 54 when the plates are exposed to the impact of heat or flame, and steam in contact

with the plates, and the stays fitted with nuts only. :
C = 80 when the plates are exposed to the impact of heat or flame with water in contact

with the plates, and the stays screwed into the plates and fitted with nuts.
( = 60 when the plates are exposed to the impact of heat or flame, with water in contact

with the plates, and the stays sorewed into the plates, having the ends riveted over to form

bstantial heads. 3 .
o 88 _ 36 when the p heat or flame, and steam in contact
and having the ends riveted over to

with the plates, with t

form cabstantial heads.
In cases where plates are stiffened by T or L irons, and a gre
the plates than is allowed by the use of the above constants, the case
consideration of the Sanitary Engineer.
When the riveted ends of sorewed stays are much worn
s should be reduced, but the Inspector .m.ust act

resent themselves ab the time of inspection, and it is expe
ends of cerewed stays 0 the combustion boxes and furnaces are f
often necessary tant 60 to about 36.
The Inspector should not in any case allow & greater COMPressive stress on the edge of the
tube plates than 7,500 1b. per square inch, which is that used in the following formula :—

(D—d) T x 15,000 _

Gl el T ‘Working Pressure.

wWxD

east horizontal distance between centres of tubes in inches.
ter of ordinary tubes in inches.

ube plate in 1nches.

T = Thickne

of heat or flame, and the stays are
the diameter of the stay and

lates are exposed to the impact of
he stays screwed into the plates,

ater pressure is required for
should be submitted for the

or when the nuts are burned, the
according to the circumstances that
cted that in cases where the riveted
ound in this state, it will be

D=1

d = inside diame
T — thickness of t

s be at least two-thirds the piteh of the

i d washer:
ofee be increased to 1560.
{he same thickness as the plates they cover and;not lees in width than two-t

be increased to 160. A

stays, and the thickness not less tha:/

 1f the diameter

latesltfbey cover, the constant xxmyd f
i i Jates are fitted ©

When doubling P a.t e sas C1EL oay

the piteh of the stays

A

A

(]

W = extreme width of combustion box in i ;

t in inches fr
gre-box, or distance between combustion box tube plates v(;]llltnfr {:clxligegf' tgbebplrla.te B
ox common to the furnaces at both ends. is dpuble ended. g} Ve

18. The Inspector should take care that boilers, the i
. iy 3 ou 1
}teg;ﬁiloofigl l;zé)vfe:;ngd and fittings for inspection whenever tﬁ?ﬁaiﬁ%ﬁ%ﬁﬁgti? j Bt
5t b o, sy o e o, ol 3 e s il
. of their conditi : -
:1[::0}218;2223058:1’1% :lraysggod. :iisons for not wishing to clear them wilt;gn’ghelin? iaczwners s
iy Sl ec1:Orumn:ut e ﬁrhole case in detail to the Sanitary Engineerpforoﬁirequu?s 4
s P ust reco ect .that he is not to certify as suffici Sy conmd.e 2
which he cannot thoroughly satisfy himself. olent iy hoilet espediaig

The Inspector should record in his i i
i ¢ is inspection book the dates on whi i i
exaﬁizgd t:u\;hit;tnixtt:;t olelz:red from brick work, and whether thgl ﬁznl:fs 2?;1'?: ::1 o3 e
e cas(;s g d’ where they were examined. Boilers which have b il il
jected to the hydraulic test before the brick work is re’t?lfﬁt A Gt R

19. Boilers well constructed, well desi
I i d, well designed, and made of i
un‘l’:; ztgl;as 111; (tilz)?] ;ni‘;;t:l‘s glf) ::i(z)x;‘kgz)% £tgssu1ie o‘(rler boilers inferior gigoz(lin;n (E;‘Eet]il]z] aglggzlgeslg:‘erf e
 this > is placed at a di y : s |
material will be discouraged. The following rules a?-edtiﬁ:?;?%iéxgﬁ e

‘When cylindrical boilers are mad

£ 3 _ de of the best material with all 1 illed i

i Iﬂt;l;; scia:;ls i;tgd 1‘lv11;11:1h double butt straps each of at least ﬁvtel-l-zi;g:ﬁj ﬂfs‘gfﬂll(ed kv
e ot s 0 a t% seams at least double riveted with rivets havin a.lf a.llIc e o sk
o i ]})e g over . e s;mgle shear and provided that the boilers hav§ been owmtlce' e
ol o ot o period of construction, then 5 may be used as the factor ogpmf1 to S
and 40,000 lb. across gl(t)angrliixtlo b%flatk:;lh;f ?cclllual lfo 47’00(()11})' L il Wist% 2h{; grfi}:le
o el t 3 e above conditions are not compli i o
il n e following scale must be added to the factor 5, according to the cgii%:zlugz’estgg

At 15 To be added when all 1
) the hol i T
" : but drilled out of place zft:reﬁeﬁfinf:u sl et g e
T 3 To be m%ded when all the holes are f;i'r and good 1 itudi
2 : but drilled out of place before bending 890d S Lhes g
:3  To be added when all the holes are fai;: and d 1 Mg
D 5 Tbt}; pltilgﬂzled ﬁftel‘ bending instead of drilled Y e e G
o be added when all the hol i : i :
BE* - but punched before bendin:.es e g e e Ve s
F 75 To be added when all the holes are ot fair and i
‘1 To be added if the holes are all fair and o&fll D
s Td“ﬁ”e add gut abitfinee nfbér Teniing: good in the circumferential seams, but
‘15 To be ed if the hol i : : :
T ;s are fair and good in the circumferential seams, but
H ‘15 To be added if the holes are fair and good i i
* Tpl}bnch((i% after bending. good in the ciroumforential seams, but
o be added if the holes fai i . ’
| ; Tpubnched B o are fair and good in the circumferential seams, but
1 i A o be added if the holes are not fai i :
9 To be added if double butt sltll?apsu;: i%tgf(i):&sntthe o b e e
the said seams are lap and double riveted 0:36 longilmiinal sestay e
5 i ‘1 Tobe a(‘lded if double butt straps are not ﬁtted to the longitudi
¢ 4 } Tﬂf S&:l%, s&aams are lap and treble riveted. s longauislissins; fog
: M -3 o be added if only single buft st ‘ T
: ‘\ the said seams are dougble rivetltllt?‘PS s fkted 0 (Ehn qgRGinal St
W\ N 15 To be added if only single butt st e
the said seams are treb%e rivet;ed.mps B i e
1 To be added when any description of joint in the longitudinal seams is single

riveted.
31 To bé added if the circumferential : .
are double riveted. ial seams are fitted with single butt straps and
To be added if the circumferential s . .
hnt e rgeted. eams are fitted with single butt straps and
To be added if the circumferential seams i
are single riveted. are fitted with double butt straps and
To be added if the cireumferential seams are lap joi ;
To be added if the circumferential seams are laI;) ]j?)liz(t:: :ﬁg 8;9 double riveted.
5 To be added when the circumferential seams are lap, and the single riveted.
are not entirely under or over. : e stakes of plates




g

lf;'l 3

~ W

8

W iler i wch a le hastoﬁrefrombothends,orisof
o belgided wie3 fhabales ‘sa(;ﬁ z‘%cﬁ:e ‘::ogitlers . and the circimferential seams

th, as in the ¢ € C
g]tltltofiu:i (lligogribed opposite P, R, and 8, but of course when the circumferential
seams are as deseribed opposite @ and T, V -3 will become V 4.

W=* - 4 Tobeadded if the seams are not properly crossed. .

X* -4 Tobeadded when the iron is in any way doubtful, and the Inspector 18 not
satisfied that it is of the best quality.

Y ++ 165 To be added if no certificate is produced )
nized Boiler Insurance Company or if the boiler was no
during the whole period of its construction by the Inspectors

Boiler Insurance Company-.
Where marked * the factor of safety should be increased still further if the workmanship or

material is very doubtful or is very unsatisfactory.
+ When the holes are to be rimered, or bored out in place, the case should be submitted to
the Sanitary Engineer as to the reduction or omission of A, B,G,and I as heretofore.

+ When boilers are comparatively short, the cases should be submitted to the Sanitary
Engineer for consideration as to the omission of V as heretofore.

When the circumferential seams are double strapped and double riveted or lapped and
treble riveted, and the calculated strength not less than 65 per cent. of the solid plate V, -3 may

be omitted as heretofore.
The strength of ordinary joints is found by the following method :—

_ (Piteh T,Qi‘i";‘?:_";_dw ik } Percentage of strength of plate at joint as compared with the solid plate.
c
(Area of river X No. of rows of rivets) X 100 } Percentage of strength of rivets as compared with the solid plate.§

Pitch X thickness of plate .
ware inch and use the smaller of the two

Then take iron as equal to 47,000 1b. per 23
percentages as the strength of the joint, and adopt the factor of safety as found from the

preceding scale.
kness of the plate in inches.

(47,000 X percentage of strength of joint) X twice the thie

foside diameter of the boiler in inches X iactor of safety = Prossure to be allowed per square ineh on the safety-valves.
In the case of ordinary zigzag riveting the strength through the plate diagonally between

the rivets, when diagonal piteh = +% horizontal piteh + +'; diameter of rivet.

Plates that are drilled in place must have been taken apart and the burr taken off and the

holes slightly countersunk from the outsides. :
have been cut from plates and not from bars, and must be of as good a

Butt straps must lates
quality as the shell plates, and for the lon tadinal seams must be cut across the fibre. The
rivet holes may have been punc ed or drilled when the plates are tKuncshed or drilled out of place,
but 'when drilled in place must have been taken apart and the burr taken off and slightly

countersunk from the outside.

When single butt straps are used and

eighth thicker than the plates they cover.

The diameter of the rivets must not be less than the thickness of the plates of which the
shell is made, but it will be found when the plates are thin, or when lap joints or single butt
he rivets should be in excess of the thickuess of the

straps are adopted, that the diameter of f.

lates.
. Dished ends must be stayed as flat surfaces; but when they
of spheres, the stays when solid may have a stress

eded, when considered as portions
g;eﬁu(r)g; elb. per square inch of net section, but the stress should not exceed 10,000 1b. w'.‘:‘:,‘ .
the st’;ays have been welded or worked in the fire.
Truly hemispherical ends subjected to internal pressure may be allowed double the pressure
that is suitable for a cylinder of the same diameter and thickness.
All man-holes and openings must be stiffened with compensating rings of at least the sam
effective sectional area a8 the plates cut out, and in no case_shou!d the plate rings be less in thig
ness than the plates to which they are attached. The ofen_mgs in the shells of oylindrical botlg
ghould have their shorter axes placed longitudinally. 1t 1s very desirable that the compensat;
rings round openings in flat surfaces be made of L or T iron. Cast-iron doors are not

T.he peutral part of boiler shells under steam domes must be efficiently stiffened and
as Serious accidents have arisen from the want of such precautions.

20. New boilers are to be tested by hydraulie pressure according to the following

e

from a Chief Engineer of a recog-
t open to inspection
f'any recognized

the rivet holes in them punched, they must be one-

are theoretically equal to the

e § If the rivets are exposed to double shear, multiply the percentage ss found by 1-76.

pa 85,000 .

9

Boilers intended to work up to 100 1b ssure i
are to be tested to double the wc?rking pretss-uxfjtf.e o kbt e

Above 1b. 100 up to 1b. 125 to be tested to Ib. 200.

LT b R 150

100 S o MlB e ) 250.
e 175 2 200 » 270
i 200 4 225 ’» 290.
» 226 5 250 W 310°
- 200 i 276 ,, 330,

» 275 i 300 & 350.

Any boilers intended f 3
s e pressure(.)r working pressure above these to be tested to not less than 50 1b.

In the case of old boilers th : : .
pressure to be applied. rs the Inspector must use his own judgment as to the necessary

21. Circular furnaces with the longitudinal joints welded or made with a butt strap

90,000 X the sq.nare of the thickness of the plate in inches
(Length in feet 4 1) X diameter in inches

= working pressure per i ; :
oy _g P per square inch, provided it does not exceed that found by the following

8,000 X thickness in inches
diameter in inches,

= } Working pressure per square inch.
The second formula limits the crushing stress on the material to 4,000 Ib. per square inch
) . 1n C

The length is to be measured between the rings if the furnace is made with rin
gs.

If the longitudinal joints instead of being butt jointed i
. : ed lap- 1 :
;75,0_00 is to be used instead of 90,000, exceptiﬁg only v:lll.:re Fhiaollz is lge??l:d ary way, then
_to give the flues the form of a #rue circle, when 80,000 may be usetg. . i do e s

‘When the material or the workmanship is not of th i

?ﬁusgobe reduced, that is' to say, the 90,00(1)) will beoom: ggféo%?ﬁ?églﬁogoxtﬁnbt:wgwm 1

e ,000 will become 60,000 ; when neither the material nor the wo;kma.nsh' e
quality, such constants will require to be further reduced, according to mmum;? webinsvo o
gﬁidg?;ixga:ftﬁhe_ Inspector, as in the case of old boilers. One of the conditions of zn;so:s el
- tli): il ed]illllltsh are double riveted with double butt straps, or single riveted y:}(:rlnnan-
afterwa.rdg ,tall:en . e; rtol:ﬁed}r;lled after the bending is done and when in place an(;n thedoll;}i:i:
b part, urr on the holes taken off and the holes slightly eountersunkpfrom

The working pressure for corru y
i gated furnaces, practically circular !
Eggd.t?: cﬁlz}’:ﬁ}g’“:ﬁz :fd ?etcalx)xeds do 1:101: t;u;xoead 6 inlc)ahes in ﬁ’anc:t%, andm:,g e':i':&nemilemdeé ;])ro.
B i ot be greater than found b . not less
5,000 ¢ iskmste 1 Sciobes y the following formula :—
Mecan diameter in inches } Working pressure per square inch.

Steel Boilers.
22. For steel boilers the rules for iron boilers may be inereased as foll
The ?onstants for flat surfaces when they are supported by stays sc‘:‘e;:ds 1;;0 the plate
e p and

* The following examples will serve to show th icati
B O O uts o driflod ot Rt Fiou of éhe oonstants for the diffirent asmes Ehik sy miigo :—
gg,ggg where the longitudinal seams are welded. ‘
80’000 () » ” d:o‘lblﬂ riveted and fitted with si le b
90’000 " » ) Bmgle 9 :ig‘: o et
me;; :(}:)h l;‘ut’t’ j;)hintls and 'punched rivet holes— 3 e :"
,000 where the longitudinal seams are double ri with si
78000 : N R .,””‘1.,1 Fraghoiis
Furnaces with lapped joints ';md drilled rivet holes— b double ,, »
gg,ggg where the longitudinal seams are double riveted and bevelled.
‘70:000 " 9 » 3 y» and not bevelled
65;000 ;: » " ‘ingle 5 and bevelled. 3
Furnaces with lapped joints and punched rivet holes— iy
5,000 where the longitudinal seams are double riveted and bevelled.

ggrggg " ” i3} " " and not bevelled.
80,000 ” » » single ,, and bevelled.
) 3 ¥ " 3 1) and not bevelled.

"
: In the case of upright fireboxes of donk imi i
given above, applicable to the respective cll;ssz (c;; ;];lr)ll:l?r boilers, 10 per eent. should be deducted from fthe constants
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riveted, 10 per cent. The constants for flat surfaces when they are supported by stays scx"ew-;ve.d
into the plate and nutted, or when the stays are nutted in the steam space, 25 per cent. 'lhlfl 18
also applicable to the constants for flat surfaces stiffened by riveted washers or doubling strips,
and supported by nufted stays.

The constants for combustion box girders, 10 per cent.

Boilers—General.

23. Small boilers must be surveyed and be fitted the same way as the main boilers, and
have a water and steam gauge, and all other fittings complete, and as regards safety valves, must
comply with the same regulations as the main boilers.

24. No boilers or steam chamber is to be so constructed, fitted, or arranged so that the
escape of steam from it through the safety-valve can be wholly, or partially, intercepted by the
action of any other valve.

A stop valve must always be fitted between the boiler and the steam pipe, and, where two or
more boilers are connected with a steam receiver or saperheater, between each boiler and the
superheater or steam receiver. The object of this is obvious, viz., to avoid the failure of all the

_boilers through the failure of one. The necks of stop valves should be as short as practicable.

25. Each boiler must be fitted with a glass water-gauge, at least two test cocks, and steam-
gauge, that is to say, each boiler must be fitted with all fittings as complete as if there were only
one. boiler. When a factory has more than one boiler, and these boilers are fitted with stop-
valves, each boiler must be treated as a separate one, and have all the requisite fittings.

26. On every inspection of a steam boiler the or ghall, if the boiler is 1 h
go inside it, and make a thorough examination of i{_nw ny, iler 1s large enough,

When the boilers are not large enough for the Inspector to ﬁt into, he should see them
tested by hydraulic pressure at every annual inspection at least. e hydraulic test should also
be applied at every inspection if the Inspector consider it necessary.

Whenever it is only removable stays that prevent getting in, he must order their removal,
and he must see them properly replaced before granting his declaration.

If any part of a main boiler near the uptake fireboxes or furnaces is so constructed that the
Inspector cannot examine it, he is not to give a declaration, but shall report the case to the
Sanitary Engineer.

If for special reasons, and for etpecial reasons only, the Inspector cannot go inside a small
boiler, he must distinctly state on the face of his declaration his reasons for not being able to do so,

27. If the hoiler is too hot for the Inspector to examine the inside efficiently, and with
safety and convenience, he should decline to examine the boiler, and absolutely refuse to grant a
certilzx'cate, until he can make an efficient internal examination,

28. Before testing a boiler the Inspector shall examine it, take the necessary measurements,
and caloulate what the working pressure should be in accordance with the regulations, and only
test it with reference to that pressure in accordance with Rule 8. If the test is not satisfactory,
the pressure must be proportionately reduced.

This course will enable any necessary alterations to be made by the owners and prevent
delay or disappointment. The Inspector who grants the certificate should mot increase the

- working pressure without first consulting the Sanitary Engineer.

The Inspector who grants the certificate must examine the boilers thoroughly, and in the
absenoe of special instructions from the Sanitary Engineer, will be held responsible for the pres-

¢+ gure allowed.

29. The Inspector shall see all new boilers, and boilers that have been cleaned for a thorough
repair, tested by hydraulie pressure, in accordance with Rule 8 previous to the boilers being set,
and before they are covered in, to test the workmanship, &c. ; but the working pressure is to be
determined by the strength of stays, thickness of plates, and strength of riveting, &c., and not
by the hydraulic test. '

The hydraulic test should in no case exceed twice the calculated working pressure of the

boiler, and it is never to be applied until the boiler has been examined and until the strength has
been calculated, from the necessary measurements taken from the boiler itself.

When the boilers are set the Inspector may, at any time he thinks it necessary, before he
gives a certificate, have them tested by hydg-aulm pressure to satisfy himself as to any doubtful
part, or of places not easy of access, care being taken in the case of old boilers not to overstrain
then;; but the test must always exceed the working pressure.

The hydraulic test shpuld bef_ore a certificate is granted be applied to all boilers that Ak
not previously had a working certificate.

11

When a boiler is partially inspected by one Inspector, and the inspection is completed and
a certificate granted by another, if the Inspector who witnesses the test of the boiler by hydraulie
pressure has an opportunity of examining it inside and outside after the test, such Inspector should
determine the pressure to be allowed on the boiler in question, taking care to inform the makers,
owners, or agents, and the Inspector who is ultimately to grant a certificate, what pressure should
in his opinion be allowed on it. In the event of the original Inspectors having mno opportunity
to examine the boiler inside and out after the hydrostatic test, the Inspector must re-test the
boiler by water and examine the boiler inside and out before determining the working pressure
and granting a certificate.

The amount of the hydraulic pressure test, and the date on which it was last applied to the
boiler, should be inserted in the Inspector’s certificate, and recorded in the dimension sheet of

that boiler.

Inspectors should pay particular attention to the examination and testing of steam pipes and
economisers.

In all cases in which a socket expansion joint is fitted to a bent steam pipe, the Inspector
should require a fixed gland and bolts to be fitted, in order to prevent the end of the pipe being
forced out of the socket. This regulation should be complied with in all eases of bent pipes fitted
with socket expansion joints. Fixed glands and belts should be fitted to the expansion joints
of straight steam pipes, as cases have occurred, particularly with small straight pipes, in which
the ends of the pipes have been forced out of the sockets.

30. In all boilers in which the Inspector finds that cast iron is employed in such a manner
as to be subject to the pressure of steam or water, he shall report the circumstances to the Sanitary
Engineer, in order that he may obtain instructions how to act. Cast iron must not be used for
stays, and the Inspector should discourage the use of cast iron saddles for boilers.

31. A pressure once allowed on a boiler is not, under any circumstances whatever, to be
. increased unless the Imspector has previously written for and obtained the sanction of the
Sanitary Engineer.

] In case the Inspector is of opinion that an increased pressure may with safety be allowed,

he shall communicate with the Inspector who last inspected the boiler; and if on learning the

reasons why the existing pressure was formerly allowed, the Inspector is still of opinion that it

may be increased, he should communicate all the facts of the case to the Sanitary Engineer; but,

gs al‘:m'e stated, the pressure shall not in any case be increased until the question has been decided
y him.

Safety-valves.

32. The Inspector is instructed that in all new boilers, and whenever alterations can be easily
made, the safety-valve and stop valve should be placed directly on the boiler; and the neck, or
part li):etween the valve and the flange which is bolted on to the boiler, should be as short as
possible. : i

The Inspector should note that it is not intended by this instruction that old boilers which
have been previously passed with such an arrangement should be thrown out of work for the
alterations to be carried out.

Of course in any case in which the Inspector is of opinion that it is positively dangerous to-
have a length of pipe between the boilers and the safety-valve, it is his duty at once to insist on
the requisite alterations being made before granting a declaration,

The Inspector shall declare, amongst other things, the limits of the weight to be placed on
the safety-valves, and that the safety-valves are such and in such condition as the circumstances
of the case demand.

~ 33. The area per square foot of fire grate surface of safety-valves, or (when there is more
than one safety-valve on the boiler) the combined area of the safety-valves should be not less than
that given in the following tables opposite the boiler pressure intended, provided the valves are
‘ot less than two inches in diameter. This applies to new boilers which have not received g

_working certificate.
\ In ascertaining the fire grate area, the length of the grate should be measured from the inner

edge of the dead plate to the front of the bridge, and the width from side to side of the furn
. on the top of 30 Wintod. iocuiditla oF St length. e

! If there is only one safety-valve on a main boiler the Tnspector should not grant a certificate

gil without first referring the case fo the Sanitary Engineer for special instructions.

i In the case of small boilers, if it is wished to fit valves smaller than two i -
3. the case should be submitted for the consideration of the Sanitary Engineer S dlamgter,
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SAFETY-VALVE AREas,

- >y,
syt DRSS T e

| |
St Area of Valye | s Area of Valve | i Area of Valve
. oiler per square Boiler per square ’ Boiler per square
essure. oot of Pressure, | foot of |  Pressure. foot of
Fire grate. | Fure grate. | ! Fire grate.
; )
|
LE. 8Q. INCH. LE. §Q. INCH. LB ' 5Q. INCH.
15 1-260 77 407 139
’ 243
}g 1.209 78 403 140 I 241
2 ;.:gl 79 398 141 240
19 1-103 8? 394 142 *238
30 . 2 390 143 237
o ig;’} 82 386 144 +236
a8 501 83 382 145 234
23 : 98: 84 378 146 232
B ey 85 375 147 231
25 937 86 37 148 “230
36 4 87 367 149 228
a7 e 88 364 150 227
-4 s 89 860 151 226
8 813 90 357 152 224
30 5 91 853 153 228
30 e 92 ‘350 154 221
3 s 93 ‘347 155 220
%3 781 94 344 156 219
& 781 95 340 157 218
35 750 o "337 168 216
- : 97 334 150 215
o 138 98 331 160 214
a7 2 99 328 161 213
a Sos 100 326 162 211
g : 101 323 163 210
0 681 102 320 164 2
41 669 108 817 165 -gog
:g ggg ;04 315 166 23;
- 05 312 167
44 835 108 309 ~
45 625 107 307 e m
:G ‘614 108 304 }g: ggg
7 '802 109 =302 171 201
48 595 110 300 172 200
49 '§85 111 297 173 199 o
50 576 112 205 174 198
A1 568 113 292 175 197
52 ‘5?9 114 290 i76 *196
53 551 115 288 177 ‘195
3 543 116 286 i78 194 '
62 ‘ggis) }17 284 179 193
: 18 281 180 S
gg .520 119 279 181 ‘:gf
8 ‘806 21 ity 185 180
275 183 *
60 500 122 278 108
61 493 123 271 lsé e
63 487 124 269 168 i
gi :480 125 <267 }g? }gg
WER e o e
: 27 264 189 .183
66 462 128 263 9
67 457 129 260 191 181
68 451 130 258 llgl 1%
. 4 2 3
g: .446 131 256 193 ll:(l)
: “ 96 -
72 431 134 251 196 :;?
;2 :g? 135 *250 197 *176
- 136 248 19 .
75 416 137 246 193 -:;g
76 412 138 245 200 174
34. The Inspector in his examination of the boilers and appurtenances is particalarly to

direct his attention to the safety-valves, and whenever h T i A '
himself as to the pressure on the boiler by actual trial. ¢ considers 1t necessary, heis to Batuiy

The Inspector is to fix the limits of the weight to i:ggl&oed on the safety-valves, and th, e'(.
ed on the point is very grave. The -

responsibility of issuing a certificate before he is fully sa
Inspector is to examine the whole of the valves, weights, and springs at every inspection.

The nsibility of seeing to the efficiency of the mode b hich th '
to be as much as practicable under the control of the Engineer vyvh:n Bteame i:a;;?r:zsﬁtv:ghsm

Inspector. .
The safety-valve should be fitted with lifting gear, which should ;
that it can be worked by hand. should in all cases be arranged so

-

<

wl
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Care should be taken that the safety-valves have a lift equal to at least one-fourth their
e of steam to and from the valves, including the waste

“diameter ; that the openings for the pamﬁesg than the area of valves required, and that each

steam pipe, should each have an area not ] :
valve-box has a drain pipe fitted at its lower part. In the case of lever valves, if the lever is not

bushed with brass, the pins must be of brass; iron and iron working together must not be passed.
Too much care cannot be devoted to seeing that there is proper lift, and free means of escape
of waste steam, as it is obvious that unless the lift and means for escape of waste steam are amapile,
the effect is the same as reducing the area of the valve or putting on an extra load. The valve
seats should be secured by studs and nuts.

The Inspector shall, as far as is in his power, make these points generally known to the
owners of steam boilers.

35. When the Imspector has determined the amount of pressure, he is to see the valves
weighted accordingly and the weights or springs fixed in such a manner as to preclude the possi-
bility of their shifting or in any way increasing the pressure. The limits of the weight on the
valves is to be inserted in the declaration, and should it at any time come to the Inspector’s
knowledge that the weights or the loading of the valves have been shifted, or otherwise altered, or
“that the valves have been in any way interfered with, so as to increase the pressure, without the
-sanction of the Sanitary Engineer, he is at once to report the facts.

p
&
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Steam-hoilers Act, 1893.

Directing that the Madras — be brought into

ration in the City of Madras with effect from

o 1st April 1895, and passing certain other
orders in connection with the same.
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GENERAL DEPARTMENT.

Bombay Castle, 21t May 1894.

No. 1877.—In esercise of the power conferred
by Sections 4, 7 and 35 of the Bombay Boiler
Inspection Act, 1891, and in supersession of any
rules heretofore in force under the said Act, the
Governor in Council is pleased to frame the follow-
ing rules for every part of the Presidency in which
the said Act is in foree, including Aden, viz. :—

Preliminary.

1. These rules may be citedI as the Bombay
: Boiler Inspection Rules,
Short title. 1894
/2. Tn these rules, unless there be something
repugnant in the subject
or context :

(a) “the Act” means the Bombay Boiler In-
spection Act, 1891 ;
(b) “section”’ means & gection of the said
Act;
(¢) “the Collector ” means
(i) in the City of Bombay, the Collector of
Bombay,

(ii) in the Settlement of Aden, the First
Assistant Resident, and

(iii) elsewhere, the chief local officer in charge
of the Revenue administration of a dis-
trict ;

(d) ““ Aden” means the Settlement of Aden;

(¢) the “Presidency Proper » jncludes every

~ " "part of the Presidency of Bombay other than
‘Aden and the Province of Sind,

«The Presidency” includes the Province of

Sind and every other part of the Presidency
of Bombay except Aden, and “ Mofussil ”
means any part of the Presidency except the
City of Bombay ;
) «Office” means the Bombay Boiler In-
spection Office, in which all records in eon-
nection with the working of the Act in the
area where it is loeated are to be kept;

(g) “Inspection” means the inspection of
boilers under the Act, and “inspection fees g
mean fees leviable under sections 8 and 17
and these rales;

(k) The terms defined in section 3 shall be
deemed to have, respectively, the same mean-
ing as is given to them by the Act;

(1) words in the singular include the plural

and vice versd.

Definitions.

@ ' Inspector.

3. (1) No Inspector ghall undertake any profes-
: sional work unconnected
Duties snd emoluments ik hia duties under

of Inspectors. She ek

(2) The emoluments "of Inspectors shall
consist

(a) in Aden entirely of inspection fees,

(b) in the Presidency entirely of monthly

salaries payable by Government.

(3) Inspection fees received in the Presidency

shall be placed to the credit of Government.

|

|

4 The location and charge of the offices for

: L the undermentioned areas
Boiler I t flice.
iler Inspection Office. o} 5} he as follows : —

Area. Location. Otficer in charge.,
For Aden ... vos|-The Residency| Inspector.
Office.

For the Presidency| The Town Custom Senior Inspector.

Proper, House, Bombay.
For Kardchi District .| Office of Collector, Collector.
For Hyderabad Dis- Do. ; Do.

triet.

5. The Senior In-

Dutties of Senior Taispes- spector shall ordinarily

tor. inspect in the City of

Bombay. He

(a) shall, when not engaged in out-door duties,
(i) attend office during usual office hours,
(ii) act under the orders of the Collector of
Bombay, and

(iii) make to the Collector of Bombay and
to the Collectors of the districts in the
Presidency all reports concerning the
working of the Act in their respective
charges ;

(b) may,

(i) whenever he thinks such a course neces-
sary or desirable, make any particular
inspection in any part of the Presidency,
in order to supervise the work and pro-
ceedings of the Junior Inspectors;

(i) authorize or direct inspection in the

said city by a Junior Inspector.
6. Inspection in Aden
Aden Tnspector’s duties.. shall be conducted by an
Inspector who shall
(a) act under the orders of the Political
Resident, and
(b) make reports to that officer through the
Collector.
7. (1) Inspections in
Ordinary duties of Junior the mofussil shall ordi-
Inspectors. parily be made by aJanior
Inspector.
* (2) All Junior Inspectors in the Presidency
8 \
(@) be subordinate to the Senior Inspector,
(b) submit every week to the Senior Inspector
copies of their diaries for his information
and record, :
(c) make reports to the Senior Inspector,
8. Every Inspector in
W o “‘l“n Inspectors  the Presidency shall kee
el ] s the following records : "
() a diary of the work which he performs
from day to day, in which he shall enter

(i) each place visited, ‘

(ii) each work performed by him under the
Act, aii

(iii) the fees earned on account of such
work,

(iv) such additional particulars as he or
his superior from time to time thinks
necessary ; and

f
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(b) in accordance with such orders as the
Collector of Bombay may make requiring
statements with regard to boilers liable to
mspection under the Act—

(i) an Index,

(i1) a Register,

(1i1) Dimension sheets,

(iv) such other statements and records as
may, from time to time, be required as

aforesaid,
Subordination of Inspect- 9. Every Inspector in
'(’g“;c“to“:.e Presideacy to g;: Presidency  shall

() in respect of travelling and office work,

under the orders of the Collector of
Bombay ;

(b) in respect of inspections in the mofussil
and any action connected therewith,
under the orders of the Collector of the
district in which such inspection is re-
quired or made,

10.  An Inspector against whose proceedings
Dutieof Tnspactord with 2 appeal is made ‘shall
reg pect to Commissions.  * 80tend every meeting of
: a Commission appointed
under section 5 to hear such appeal and shall
make statements on such matters and submit
sach plans to the Commission as he thinks
necessary, or a8 shall be called for by the Com-
mission. .

11. (1) Inspections shall be carried out in
aceordance  with the
separate ““ Rules for
settling the duties of
Inspectors.”

(2) If the owner or person in charge of a
boiler to be examined fails to comply in any
material point with any of the provisions of
section 9, the Inspeetor shall defer his inspec-
tion and shall report the case to the Collector,
or in Bombay, if a Junior Inspector is making
the inspection, to the Senior Inspector, for
orders. v

12. Topspecling fees shall be levied accord-

’ : ing to the followin
Fees for inspection. T S S g

Provisions as to inspec-
wion of boilers,

(1) For inspecting each boiler

not exceeding L2 10N B PaRi 18
(2) For inspecting each boiler

exceeding 10 but not over...20 ,, s |
(3) For inspecting each boiler

exceeding 20 but notover ... 30, w 30
(4) For inspecting each boiler

ex ing 30 but not over .. 60 -
(5) For inspecting each boiler

excesding ... ks e 00 » n. 80

PR |

. Commission.

13. (1) Elsewhere than in Aden, Commissions
appointed by  Govern-
ment under seetion b will
consish of three members,
one of whom zhall be President of the Commission.

Commissions to consist of
three members.

(2) In Aden the Commission will consist of une
person zppoiated by Government. who shall per-
torm the duties hereinafter imposed on the Pre-
sident of 3 Comumission elsewhere.

(3) The appointments and the terms for which
they are respectively to endure will be notified
in the Bombay Government (Jazette.

- ¥ o D o

14. Members of Commiasions shall asaemjau*
at the request of the G-
lector at his office or at
such other place as he may specify whenever
necessury for hearing appeals under section 11
or determining questions under section 14, or any
matter relating to the Act, and a clerk of the
Joiler Otfice or of the Collector’s Office will act
as Clerk to the Commission.

Meeting of Commissions.

15. Every member of a Commission shall be
entitled to reeceive in
Bombay a fee of Rs. (30)
thirty, and elsewhere of
such amount as way from time to time be pre-
acnbgd by Government for each district, for each
meeting of the Commission at ‘which any duty
prescribed by the Act is performed by the Com-
mission and which ke attends from the beginning
to the end th.creof. In the mofussil every mem-
ber of Commusgiou shall also be entitled to travel-
ling expenses, if any have been incarred by him.
16. Tt shall be the duty of the Collector to
Eaquiry ifto misconduct, enqui}'e into any alleged
&e., of Engineers. v drunkenness, negligence
or serious misconduct on

the part of any Engineer in charge of a boiler or
boilers of any horse-power, and at the close of
such enquiry to make such recommendation to
vernment with reference to section 24 as he

shall think fit.

17 The registry number of every boiler shall
Manner of marking re- be cut in the front plate

Emoluments of members
of commissions.

gistry number on boilers,  thereof in such position
5 83 shall be pointed ont
y an Inspeetor. e device to be so engraved

shall consist of the letters R Y above ¢l 3
No. divided by a horizontal line, thzﬁlettt:re:et?ebrz

followed by the number in figures, the former to

be one-half an inch and the latter one and a

quarter inch in height, the wholo to be o losed
in a reéctangular figure one-sixteenth of ;:lc inch
clear from the letters and figures.

The engraving shall be not | ,
fourth of an inch deep (m:‘: pe:x:x::?n one-sixty-

S RY

=—=148
R No'

- Appeals and enquiries under Seciion 13,
_ 18. An appeal under section 11 shall he
in writing, either in English orin the vem:t’::‘d:

19. It may either be 8
the Collector or sent by m:en Pe'mnally to

20. The petition of appeal shall be >
panied by the original of the reasons, g?:::?n
writing by the Inspector, for the refusal of the
certificate or by a certified copy of it.

21.  The petition shall state the grounds of
appeal against the reasous given by the |
for refusing the mﬁﬁmto.gwm B napecf@:

22 Onvweeeiptof anappeal forwarded by ¢
Collector, the Commission shall issue a noti{el:.g
the appellant stating a date not later than that

within which the appeal must, under section 12
of the Aet, be heard, on which it is proposed to

hear the appesl, and informing him that if he
wishes to be heard in support of the appeal er,

e

PR k) 2 5
g

ace evidence, he m\_lst be prisen‘:itgt,};gz
in person or by ap authorized agent,

:fed. The notice shall
evidence, on theagg:ee;p::f}f:ﬂ be entered in the

be sent to such 1 | g

iti . If the petitioner s
geﬁh:: tglfeagate fixed, the appeal shall be decide
in his absence.

he Collector
it shall appear t0 U ;
t.ha.ztz3 ;nqﬁgn should be :‘;a;i; :llgxls::g?;;i, t{;} )?ng-
e mmolnnea?z? gection 14, he shall inf:.rm
4 oéosn mission, which shall th_en. take ac ;1(:(:
e mh ection. The Commission may |
o WP tion of its own motion.

:on under the sec {3
take actio nt by the Commission

94. Notice shall e rtificate an en-
ding whose ce

to the person TEERC T ing briefly the charge

iry is to be held, speCiying T s On

?m‘:da and fixing the date

sach date B0 B . nt in person oOr by autho-
iy 01;:1123 in? l?;essl‘:all bep allowed to pro;l\:;’e
:l:;de:ig('iem’:e he may have bearing oOn the facts
der enquiry- . : )
‘“‘25 T(llxe Commission may, ab 1ts_dlscre_taon,
i witness whose € dence it considers
e s of any enquiry held

necessary for the purpose
it. St
by216. All decisions of the Commussion ghall be

st of
in accordance with th votes of the majority ©
il;ll‘w me:nbe:: w’?[?he P:esident. shall have a casting

vote.

ther submit a written state-

3

'I

|

27. The proceedings of the Commission shall
be in writing and shall be signed by the Pre-
sident. A eopy of any order passed shall be
given to the person affected by it if he apply
for it. on payment of copying charges and stamp
fees,

Enquiries under Sectvon 24 (1).

28. If the Collector shall have reason to
believe, from any cause whatever, that an enquiry
should be made under section 24 (1) with regard
to incompetency, drunkenness, serious miseon-
duct or negligence on the part of any Engineer
possessing a certificate of competency or service
under the Act, he may either make such enquiry
personally or cause it to be made by an Assistant
or Deputy Collector. The proceedings shall be
held in the presence of the Engineer whose con-
duct forms the subject of the enquiry, and he
shall have an opportunity of making any stabe-
ment he may wish to make and of producing
evidence in his defence. The Collector shall for-
ward the proceedings, with the opinion of the
officer condueting the enquiry, to Government,
with snch recommendation with reference to
section 24 as he shall think fit.

By order of Hie Eacellency the Right
Honourable the Governor in Council,
: G. W. VIDAL,
Acting Chief Secretary to Government.
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GENERAL DEPARTMENT.

Bombay Castle, 21st May 1894.

No. 1877 4.—In exercise of the power conferred
by Section 35 (a) of the Bombay Boiler Inspection
Act, 1891, the Governor in Council is pleased to
frame the following rules for settling the duties of
Tnspectors under the said Act with respect to the
inspection of Steam Boilers in every part of the
Bombay Presidency in which the said Act is in

force, inclading Aden, viz, :—
Iron Boilers.

1. 'The Inspector is required by the Act to fix
the pressure to be allowed on boilers. In per-
forming this very vesponsible and onerous duty
he must be very careful, as in the event of acci-
dent it will be necessary for him to prove clearly
that he used due caution. On the one hand he
must be careful as regards safety, and on the
other hand he must not unduly reduce the pres-
sure on a boiler.

9. The Inspector should fix the working

ressure for boilers by a series of calculations of

the strength of the various parts, and according
to the workmanship and material.

In the case of boilers made in India, the
Boiler Inspection Department may receive for
examination plans and particulars of boilers
before the commencement of manufacture, by
these means hoping to prevent questions arising
after the boilers are finished. The Senior In-

'8 ¢ should receive and report on any plans

of boilers intended for use in Bombay or the
districts that way be submitted in due course.

When the Inspector has received plans and
tracings of new boilers, or of alterations of
boilers, and has approved of them, he will of
course be careful in making his examination,
when the boiler is ready for work, to see that
they have been followed out. When he has not
had the plans submitted, but is ealled in to in-
spect & boiler, he will of course measure the
parts, note the details of constriction, and, if
neceseary, bore the plates to ascertain their thick-
ness, &e., before he gives his certificate.

No Inspector shall declare a boiler to be safe
unless (a) he is fully informed as to its constrac-
tion, material and workmanship, or unless (b) he
is furnished with a certificate from a Chief
Engineer of a recognised boiler imsurance com-
pany. He should therefore be very careful how
he ventures to give a certificate.

3. Tn the case of new boilers the Inspector
may allow a stress not exceeding 7,000 lbs. per
square inch of net section on solid iron screwed
stays supporting flat surfaces, but the stress
should not exceed 5,000 Ibs, when the stays have
been welded or worked in the five.

The areas of diagonal stays are found in the
following way : Find the area of a direct stay
needed to support the surface, multiply this area
by the length of the disgonal stay, and divide the

)

product by the length of a line drawn at right
angles to the surface supported to the end of the
diagonal stay ; the quotient will be the area of
the diagonal stay required.

When gusset stays are used, their area should
be in excess of that found in the above way.

4 Then the tops of combustion bozes or
other parts of a boiler are supported by solid
rectangular girders the following formula should
be used for finding the working pressure to be
allowed on the girders, assuming that they are
not subjected to a greater temperatare than the
ordinary heat of steam, and in the case of com-
bustion chambers that the ends are fitted to the
edges of the tube plate and the back plateof the
combustion box.

¢ dx T
——— = Working Pressure.
W—-P)DxL

W — Width of combustion box in inches.
P = Pitch of supporting bolts in inches.
_ Distance between the girders from centre to centre
in inches.
Length of girder in feet.
Depth of girder in inches.
Thickness of girder in inches.
500 w}aen the girder is fitted with one supporting
bolt.
_ 750 when the girder is fitted with two or three
supporting bolts.
_ 850 when the girder is fitted with four supporting
bolts.

The working pressure for the supporting bolts
and for the plate between them should be deter-
mined by the rule for ordinary stays.  *

5. The pressure on plates forming flat sur-
faces is found by the following formula :

Cx(T+D?
S N~ Working Pressure.
S—6

T - Thickness of the plate in sixteenths of an inch.
S = Surface supported in square inches. '

C = Constant according to the following circumstances.

C = 100 when the plates are_nob exposed to the impact
of heat or flame, and the stays are fitted with
nuts and washers, the latter being at least three
times the dinweter of the stay and two-thirds
the thickness of the plates they cover.» \

C = 90 ‘when the plates are not expose‘d to thaimgfwt of
(nﬁt or flame, and the staysare fitted with nuts
only.

C = 60 when the plates are exposed to the impact of
heat. or flame, and steam in contact with the
plates, and the stays fitted with nuts and wash-
ers, the latter being at least three times the
diameter of the stay and two-thirds the thick-
ness of the plates they cover.

C = 54 when the plates are exposed  to the impact of
heat or flame, and steam in contact with the
plates, and the stays fitted with nuts only.

L

a o auksar o

* If the diameter of riveted washers be at least rds the
pitch of the stays, and the thickness not less than the
plates they cover, the constant may be increased to 150.

“When doubling plates ave fitted of the same thickness
as the plates they cover and not less in width than $rds
;l‘x;% pitch of the stays, the constant may be increa‘seg to
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apphies to new boilers which have not received a
working certificate. 1
In ascertaining the fire grate area, the length |
of the grate should be weasured from the inner |
edgd of the dead plate to the front of the bridge, |
and the width from side to side of the furnace on |
the top of the bars at the middle of their length. |
. !
If there is only one safty-valve on a main
boiler the Inspector should not grant a certificate
without first referring the case to the Senior
Iuspector for special instructions. !
In the case of small boilers, if it is wished to fit
valves smaller than twe inches diameter, the case
- should be submitted for the consideration of the |
Senior Inspector. ’
. Sarery-VaLve AREAs,
L" Amolz:lr:e Aru: of Valve| o Area of Valre |
k) rm Bt | Dvemuto.| "ok et m.-‘:.:. PR AL
= Fire grate, Fire grate, Fire grate,
1y lbs. |Sq. inch. | Ibs. | Sq. inch.| lbs. |Sq. inch.
il ]
r. 1 1-250 77 | 407 | 189 243
3 16 1°29 78 403 140 241
= - | 7 398 | 141 240
= 18 1136 80 ‘394 142 238
19 14102 81 390 | 143 237
Sy 20 1071 82 386 | 144 235
i 21 1041 83 ‘382 145 ‘234
E‘" 22 1013 84 378 146 232
o4 23 *986 85 375 147 *231
3 24 961 86 31 | 18 230
iy 25 0937 87 367 149 228
=9 28 914 83 364 | 150 297
. 27 892 89, 360 151 226
o 28 872 9 37 | 152 294
= 29 8562 9 353 158 223
- 30 ‘833 92 350 154 221
L 31 815 93 U7 | 166 220
= 2 797 94 34 | 166 219
- 4 33 781 95 340 157 218
34 765 96 337 158 218
35 760 97 159 ‘215
36 736 9% 331 | 160 214
87 721 99 328 161 218
38 707 100 326 162 211
, 29 ‘694 101 323 163 210
: 40 +681 102 *320 164 209
4 669 | 103 7 1168 208
42 657 104 815 168 207
43 646 1056 312 167 206
o 635 | 106 300 | 168 204
45 ‘626 107 307 169 203
46 614 | 108 304 | 170 203
| soa | 19| 32| 1| e
48 595 | 110 300 | 172 200
: o 585 | 111 297 | 178 | 199
. 50 576 112 ‘295 174 198
: 41 568 | 113 202 | 175 197
i3 &3 569 | 114 290 | 176 196
: 53 g1 | 115 288 | 177 195
R 54 543 | 116 286 | 178 ‘194
55 5% | 117 284 | 179 193
3 36 528 | 118 281 | 180 192
= - %20 | 119 219 | 181 191
p 58 *518 120 277 182 ‘190
o » 506 | 121 275 | 188 189
60 500 | 122 273 | 184 188
a 493 | 128 271 | 185 187
62 487 124 269 186 *186
63 480 | 125 <67 | 187 185
6 474 | 126 265 | 188 184
- 468 | 127 264 | 180 183
A 66 462 | 198 262 | 190 182
> pedt 457 | 129 260 | 191 181
l' 68 451 130 258 192 ‘181
. prd 446 | 131 256 | 193 150
- 70 441 132 255 194 179
b 5 436 | 133 953 | 195 178
= 73 31 | 134 251 | 196 a77
3 3 26 | 135 950 | 197 176
1 74 431 136 248 198 176
R 78 46 | 137 246 | 199 175
= 3 412 | 138 245 | 200 174

22. The Inspector in his examination of the
boilers and appurtenances is particularly to
direct his attention to the safety-valves, and
whenever he considers it necessary, he is to
satisfy himself as to the pressure on the boiler
by actual trial.

The Inspector is to fix the limits of the
weight to be placed on the safety-valves, and the
respousibility of issuing a certificate befure he
is fully satisfied on the point is very grave. The
law places on the Inspector the responsibility
of “declaring ™ that the boilers are in his- judg-
ment sufficient with the weights he states. The
Inspector is to examine the whole of the valves,
weights, and springs at every inspection,

The responsibility of seeing to the efficiency
of the mode by which the valves are fitted so as
to be as much as practicable under the control of
the engineer when steam is up, rests with the
Inspector.

The safety-valve should be fitted with lifting
gear, which should in all cases be arranged so
that it can be worked by haad.

Care should be taken that the safety-valves
have a lift equal to at least ome-fourth their
diameter ; that the openings for the passage of
steam to and from the valves, including the waste
steam pipe, should each have an area not less
than the area of valves required, and that each
valve-box has a drain pipe fitted at its lower

. In the case of lever valves, if the lever is
not bushed with brass, the pins must be of brass;
iron and iron working together must not be
passed. Too much care cannot be devoted to
seeing that there is proper lift, and free means of
escape of waste steam, as it is obvious that unless
the ﬁ?t and means for escape of waste steam are
ample, the effect 1s the same as reducing the area
of the valve or putting on an extra load. The
valve seats should be secured by studs and nuts.

The I rs are, as far as is in their power,
to make these points generally known to the
owners of Steam Boilers.

23. When the Inspector has determined the
amount of pressure, he is to see the valves
weighted accordingly and the weights or springs
fixed in such a manner as to preclude the
possibility of their shiftingorinany way increasing
the pressure. The limits of the weight on the
valves is to be inserted in the declaration, and
should it at any time come to an Inspector’s
knowledge that the weights or the loading of the
valyves have been shifted, or otherwise altered, or
that the valves have been in any way interfered
with, so as to increase the pressure, without the
sanction of the Senior Inspector, he is at once to
report the facts. >

By order of Ilis Excellency the Right
Honourable the Governor in Council,

G. W. VIDAL,
Acting Chief Secretary to Government,
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GENERAL\DEPARTMENT.

Bombay Castle, R1st May 189}.

No. 1877 4.—1In exercisy of the power conferred
by Section 35 (a) of the Bombay Boiler Inspection
Act. 1891, the Governgf in Council is pleased to
fro ue the following rujes for settling the duties of
Inspectors under the gaid Act with respect to the
inspection of Steam/Boilers in every part of the
Bombay Presidency’ in which the said Act is in
force, including Aden, viz. :—

Iron Boilers.

1% The Inspector is required by the Act to fix
the pressure to be allowed on boilers, In per-
forming this very responsible and omerous duty
he must be very careful, as in the event of acci-

“dent it will be necessary for him to prove clearly
that he used due caution. On the one hand he
must be carefal as regards safety, and on the
other hand he must not unduly reduce the pres-
sure on a boiler,

P& The Inspector should fix the working
pressure for boilers by a series of calculations of
the strength of the various parts, and according
to the workmanship and material,

In the case of boilers made in India, ‘th‘eL

7 Inspecb&& Dopastment may receive 4om

" ion plans and particulars of boilers

; refo e,é‘l? commencemgent of manufacture sy

« : questions arising
m e

after the boilers are finished.

Jistricts. t ] : g .

When the Inspector has received plans and
tracings of new boilers, or of alterations of
boilers, and has approved of them, he will of
course be careful in making his examination,
when the boiler is ready for work, to see that
they have been followed out. ‘When h_e has not
had the plans gubmitted, but is called in to in-
spect a boiler, he will of course measure thp
parts, note the details of construction, and, if
necessary, bore the plates to ascertain their thick-
ness, &c., before he gives his certificate.

A Inspector shal Adeclm‘e a boile_r to be s.safe
unless (a) he is fully mnformed as to 1ts construc-
tion, material and workmanship, or unless (b) he
is furnished with a certificate from a Chief
Enginger of a recognised boiler insurance com-
pany%e should therefore be very careful how
he ventuwes to give a certificate.

g A LI-‘;ase of new boilers the Inspector

allow o) Bk Tagot exceedivg 7,000 lbs. per
i?gre n ‘ ne?:&*‘ﬁlon on solid iron screwed
stays sup! g flat surfaces, but the stress
should not exceed 5,000 Ibs. when the stays have
been welded or worked in the fire. '
The areas of diagonal stays are found in the
following way : Find the area of a direct stay
needed to support the surface, multiply this area
by the length of the diagonal stay, and divide the

o
oy

L 1 13 ~ . .
_‘i{,‘.. P=SHOMITT ToCeIV C AU TOpoTUT—on

.

product by the length of a line drawn at right
angles to the surface supported to the end of the
diagonal stay ; the quotient will be the area of
the diagonal stay required.

When gusset stays are used, their area should
be in excess of that found in the above way.

/61 When the tops of combustion bozes or
other parts of a boiler are supported by solid
rectangular girders the following formula should
be used for finding the working pressure to be
allowed on the girders, assuming that they are
not subjected to a greater temperature than the
ordinary heat of steam, and i the case of com-
bustion chambers that the ends are fitted to the
edges of the tube plate and the back plate of the
combustion box.

g ar o T
———— ——— = Working Pressure.
(W—P)D x L
W = Width of combustion box in inches. -
P = Pitch of supporting bolts in inches.
D = Distance between the girders from centre to centre
in inches.
| L = Length of girder in feet.
d = Depth of girder in inches.
T = Thickness of girder in inches.
C = 500 when the girder is fitted with one supporting
. bolt.
C = 750 when the girder is fitted with two or three
supporting bolts.
C = 850 when the girder is fitted with four supporting

bolts.
The working pressure for the supporting bolts
and for the plate between them should be deter-
mined by the rule for ordinary stays.
*7 B. The pressure on plates forming flat sur-
faces is found by the following formula :

O x(T+1)?
= Working Pressure.

S—6

= Thickness of the plate in sixteenths of an inch.
Surface supported in square inches.
Constaunt according to the following circumstances.

100 when the plates are not exposed to the impact
of heat or flame, and the stays are fitted with.
nuts and washers, the latter being at least three
times the diameter of the stay and two-thirds
the thickness of the plutes they cover.

C = 90 when the plates are not exposed to the impact of
heat or flame, and the staysare fitted with wuus
only.

C = 60 when the plates are exposed to the impact of
heat or flame, and steam in cOuw.ch with the
plates, and the stays fitied with nuts and wash-
ers, the latter being at least three times the
diameter of the stay and two-thirds the thick-
ness of the plates they cover.

¢ = 54 when the plates are exposed to the impaet of

heat or flame, and steam iu contact with the

plates, and the stays fitted with nuts only.

|
8
C
C

* If the diameter of riveted washers be at least 2rds the
pitch of the etays, and the thickness not 1u8s than. the
plates they cover, the constant may bZ inereased to 150,

When doubling plates aze fitted of the same thickness
as the plates they cover and. not less in width than 2rds
the piteh of the stays, the constant may be increased to
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O = 80 when the plates are exposed to the impaét of

heat or flame, with water in contact with the
lates, and the stays scrowed into the plntoa‘
and fitted with nuts.

C = G0 when the plates are éxposed to the impact of
heat or flame, with water in contact with the
ﬁlatg& nt:nl the stays screwed into the plates,

aving the ends riveted over to form sub :
o n substantial

(' = 36 when the plates are exposed to the im
heat or (}mne. and steam i contact wilt‘;‘nd si\'i
plates, with the stays screwed into the phtew'
and having the ends riveted over to form su!-r‘

gl stantial heads.

_ In cases whert plates are stiffened by T or_
lr{::s’ a:‘hd g .gm?lte" pdl‘(’ssm'e is required for the
plates than is allowe by th '
constauts, the ca y the unse of the above

. *cons

' y S d be submi
V?,gemtmn of ¢ ewow
4+~When the riveted ends of screwed s ¥s are

much worn or when the

constants should be reducexz]l:tf)n{:mthlemﬁ:d’ 03;0
must act according to the circnmstmleespeﬁmxl‘
Pre_sent themselves at the time of inspection; and
it is expected that in cases where the riv"etnd
ands of screwed stays in the combustion be 5
n?t,?; farnaces are found in this state, it willxl:
:bo::t, ggf:essary to reduce the comktant 60 to

The Inspector should not in 4
greater compressive stress on nttlll{: %;feacl)‘fotha
tube plates than 7,500 1bs. pet square inch, whi 1(:
i« that nsed in the following formula : e

(D—d) T x 15000 .

e -

D =least horizontal distance be :
b s istance between céntres of tubes
d =inside diameter of ordinary tubes in inches,
T = thickness of tube plate in inches.
W =extreme width of combusti in i
tion box in inch
{)r:n? of tube plate to back of fire-box, or :lsistfg::
tween combustion box tube plates when boiler

is doubl
mc:su“e ende«einz:slfl the box common to the fur

spector should take care that boilers, the o:tsilg :
of w.hnch cannot be seen, are cleared of aﬁ
covering and fittings for inspection whenever
the Inspector considers it necessary. It will
often be found necessary to reduce the pressure,
unless the boilers are partially eleared from thisis
seats to enable the Inspector to judge of their
condition. If the owners in any special case have
any good reasons for not wishing to clear them
when the Inspector requires it, the Inspector
shonld submit the whole case in detail to the
Sérnd for his considbration. The

Inspector must recollect that he is not to certify
ag sufficient any boiler respecting which he chanot
thoroughly satisfy himself.

_ The Inspeetor should record in his imspection
book the dates on which boilers are inspected,
when and to what extent cleared from brick
work, and whether the boilers were set or aot
when examined, and if not set, where they were
examined. ~ Boilers which have been cleared
shoul in all cases be subjected to the bydraulic
test, before the brick work is rebuilt.

4 Boilers well constracted, well designed.

and made of good material should have an
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advan
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in the maiter of working pressure

over boi ra‘int’rrmr in any of the above respects
uunku this is done the superior boiler is plmml’

W

. . »
“»&_,7 dvantage, and good workmanship and
will be disconraged. The following
rules. therefore prescribed. '

lep cylivdrical boilers ave mwade of the best

m;:th all :l_m rivv:l holes drilled in place
e jiemm hlh;d with double butt straps
et {! ”'nxu.tﬁve-ulghths the thickness of tfw
Biftes ey eover, and all the seams at least

e niveted with rivets havisg ao allowance

of not more than. 75

x cent. over the single

shear and provided that the boilers have been

Cons

Q to. i oy : -
pen :x ]’)sctt;; n during the whole period of

5 may be used as the facter of

safety. The tensile strength of the irom is to

be taken as equal to 47,000 Tbs,’

per square inch

with the grain, and 40,000 lbs.
' ; across th i
B'gt when the abeve conditions are not ;u?;;:rd
xxthésgg additions in the following scale must
e o to the factor 5, according to the cirer
stances of each case : g

At

Bt
C
D

E~

>

X
of
u

It

U

‘15 To be added whon all the holes are fuir and
good in the longitudinal seams, but ch'illr'd
e out of place after bending. e
: o be added when all the holes ave fair and
good in the lengitudinal seams, but drill'vl
__out of place before bending. -
8 To be added when all the holes are fair and
gwd- in the lungitudinal seams h::t
3 Tpnbt:.bed after bending instead of drilled.
;leirl,;ia':hen_ all the holes ave fuir and
e eii s bom‘.ld.ml séanis, bat panch-
o o be added when all ti
and good in the 1ngi:::um:.{:f§;m 1

1 Tobe added-iktis@holes
in the (‘ircﬂmfel'!:'ﬂil].::ll:)in;):{‘m - \‘

g out of place after bendi

13 To be added if the holes re fair and go
;‘:‘ e circumferential seatns, but 4 W

- ore bending, e g

15 Tobe sdded if the holes

in the circumferent are fair and good
after bonding, a8, but punched

2 To be added iF.ﬂ;
: e holes are fai
in the circumferenti re fair and good
before ‘)L‘ndin;, nial séaing, but P“nuh!‘(l

2 To beadded if th

i " e holes _

< Tcl)n}:'e c;:lcn;nler!-nti-:l ::‘::'t fair and goad

3 added if doable bt b

ﬁt - » att stra

fitted ta the longitudini e

1 To be added ;;‘rg(j:&:"l? double riveted 1.
| 4 »

E:itgd;o the lnngitmlir:l“t ::x:f: .z:)r; not

3. To MM:::; :;‘(:: ‘ﬂ.d treble riveted the
¥ single by .

:i::i‘:id uioe l""f‘"mﬁm} ;.:,;:‘ml“ are

15 1‘6 b :"?‘i‘:’ are double "i"e.t;yd s and the

fitted to th if only single bLutt stry
said e langitudinal seams ps are
seams are behle riveyod. and”gh.

1 Tobe added, wh
' iu the oo tmlio“ le df‘*grip',,,,u of joint
1 Tn‘b., nddefjg i :hgzli:‘aum % single ,hi‘:li:

double riveted, butt straps 4 ace

[ 3

single riveted. tingle butt strape

‘1l  To be ndded i
& _lf the circamf, i
::?w?:ﬁ.’mw double buue::::‘::l .‘!. ne
: il .dM ted and are

od if the circumf inl sean
4 To"l:o l:s ')mbfma;i are donbm;:::;,d B
: % If the circamf ial o
— oy ey imferential seams
‘2% To be urdod’ l:t;m.;n?h:: a e

ara ka - and the Mm(wmtld MATIN
- u“w oF

of plates mre not

To be added it 2
ate fitted w:thmn cireumferentiyl \\‘L
an —

£

—

L

3

‘

material is very doubtful or is very unsa

wv_(:__

sod and the rivet
st be one-eighth

= ’ ¥ u
: the boiler is of suh & When single butt straps are

X Tt;::]ega?dzi *;heﬁge feom both ends, °‘.‘&‘°¥w holes in them punched, they mu
B e 1 thicker than the plates they cover.

unusual length, as I fhe case O
slors * thi srcumferential seams p
gitlfgs as ?iwib:d ‘z)pposite , R, and .S; The diameter of the rivets must notil .beh 1:{;:?-
hut of course when the S7% erelE’ | than the thickness of the plates of whish e
2 seams aro as described i b i ghell is wade, bub it will be found when the plates
v gowill become V& oy properly | ave thim, OF when lap joints oF single butt straps
M o34 T?:rge eIt are adol;ted, that the diameter of the rivets should
X% ‘4 Tobe added aﬁ:ﬁe thhe‘s iro:ois. iﬁofﬁgtﬁﬁ be in excess of the thickness of the plates.
doubtful pector is : -
hat it is of the best QUALY. S Dished ends must be stayed as flat ﬁrfw:;_
Yt 165 To be added if mo certificato 15 g but when they are theoretically equal to the P £
from a Chief Engineer of 8 R oded, when considered 85 portionss ©
Boiler Insurance Company oF if the boiler sure ne d h Iid may have & stress
was not open to inspection during the sphereS, the stays when 9}0 ¢ ot aeekion -
was nob opem 10, N omstruction BY the | of 14,000 1bs. per ST inch 9400 Tbs, when the
Tnspectors of any recognized Boiler [ 410 oress should mnot exceed 10,000F the fire
Insumnce Compeny- hould be stays have been welded or worked in the fre.
Where marked* the factor of safety shoui 4 p . ) onds subjected to internal
increased still further if the workmanship or Truly hemls?he{ll::ve 9 doub}eJthe pr es?“::;t:
e v

ressure may be &

tisfac-
g is suitable for a ¢y

linder of the sam

e 1 to be ri d, or bored and thickness.
+ When the holes are rimered, | . i
he case should be submitted to ’(‘.he | i man-holes 8D a ope m;;‘ afl?::s :?et; el o

of

out in p t

1 When boilers are comparatively short, the ,
cases should be submitted to the w:hipﬁﬁg/
f V as heré-

for consideration as
tofore.

the following method :

e ith compensating rings east ;
; :;Vf;'gc‘tive r}zzectionul area as the plates eut putil?gi

in no case should the plate rings be less lzﬁache(l
ness than the plates to which they are & g ‘ler;
The ‘Ksenings in the shells of cymclag ng;)tlﬁdil-
i axes ko :
\ ot hape O Shqrt%)lie tha.tghe coxapensatmg. ‘

pally, .1t is very desir® + made of

: < os in flat surfaces :
rings round owllaﬁ;{,iton doors are not 1o b€

as to the reduction oF
A,B,G,and I as heretofore.

to the omission O

; 2 ms are double
When the circumferential Sc¥ d and treble

strapped and double riveted or lappe o
rivelzgd, and the calculated strength not less thzn %. wgl(;dT 1

65 per cent. of the solid plate V, '3 may A ¢ boiler shells under steamn
omitted as heretofore. ; The neu::;le egir:i:ntl; stiffened and stayed, a8
The atmsugittiat SEHORT e g ggl?;slsma‘::cidents have arisen the want

Percen’ of strength of
eph :ﬁ.ﬁjoint as compare

| such ptecantions. : :
hydraulie
DIt fhe solid plate. e to be tested by hy

20
w boilers ar :
mprg;suie;cording to the following M,,,
100 lbs. presstre

(Pitch — Diameter of rivet) x 100 -{

5 sz Percentage
R oftivet x No. of pows ot yivets) X 100 % ::re:gu? 0;1 ﬂ‘v&: X
Pitoh X thiokness of plate O s aolid piate.s ; i o5 Wotk a5
ilers intende
Then take iron as equal to 47,000 1bs. per | Bo o we inch or 80Y pressurebelow that are tp
square inch and use the smaller of the tv:lo er- | Il’)zrt:gbe o double the WO rking pressure.
<3 .
centages as_the strength of the JOII;‘:, an zdgnv L1 o i b L g):
the factor of safety as found from the precediis = ) K i %gg Wd” 0
3 »
scale. . 2 - : 250-
(47,000 X percentage of strength of joint) X twice the G g;‘,) 4 i ,: 2391%
thickness of the plate 1n inches G 200 : E > 2
» - : 3 215 :
Inside dinmeter of the boiler in inches % factor of sa.fet.y = o 25% 2 T Boge ,:’ - oy
v R ; for working ) re
t of
god o4 50 Tbs.

Pressure to be allowed per square inch on the
ordinary zigzag riveting the
the plate diagonally between
itch =7 horizontal

i inten
abﬁ:}aythgg;lzzsb; tested to nob Jess than d
above such working pressure:

boilers the Inspector must

In the case of

strength through
the rivets, when diagonal p1

: ' i of old
piteh + 4 diameter of rivet. In the case of © s e
Plates 11‘:1)134; are drilled in place must have been | j use his own jud ent as to GSS“Y.
taken apart and the burt taken off and the holes | § to be apphes. | ag e i
- Mghtly countersunk from: the outsides. ” ’ Circalar farnaces 'v;: g
cut from plates | | jomnts welded or made ) 2
mches

Butt straps must have heen
and not from bars, and must be of as g0 a

quality as the shell plates and for the longitudi- |
wg&ms must be cut ’across the fibre. The

aﬂlled ‘I
drilled out ofl

| { the thickness of the plate in

b “%w‘m‘"f:a : 1) % diameter in e "'
! __ working pressure per square inch, proyxded it
' does not, exceed that found by the following for-

na

rivet holes may have been punched or

when the plates are pu‘qche% or g ebipied el - ‘

place, but when drilled in place mﬁ gl L 7 M . W:&:}g prossae $9E

taken apart and the burr taken © R s fmehes:

countersunk front the outside.

iy i

d formula limits the crushing stress
S to 4,000 lbs; per square inch.

-§ If the rivets are exposed to double shear, multiply the /u on the mamnal
percentage as found by 175, g o
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h a socket expamsion join®

7
The length is to be measured between the | ' x‘ ] 258 . Before testing 2 boiler the Inspector o .
rings if the furnace is made with ri « St a Xo- st Lo the necessar measare- [ 18 fitted to a bent steam pipe, the lnspector
» . : T ZI . For Steel I eel Boilers, | shallt exal(llll:ﬁcl‘fi&::":hm ih: wo;-kig g pressure t should require a fixed gland and bolts to be fitted,
- " ol L . Nts ‘,- v ',ﬁ-n‘ 4 ! o | . - ) : . .
| i f the longitudinal joints instead of being butted may be increas "l otlers the rules for iron boi _ a lI{len 1bd o acoprdadoe with tho regulations, and | 11 order to prevent the end of the pipe being
are lap-jointed in the ordinary way, tl PSSR . reased as follows :— on boilers ¥ i shou gt i1 e t that pressure in | forced out of the socket. This regulation ghould
P ) hto Do used. instead of 90,000 ztr‘{:,,;)‘i‘i’”:"-‘f'?o mr’l‘h« constants for flat surf : A : i o ?ce;t‘:i’élt;hRﬁ?; "It tho test P satis- || b complicd with i all cases of bent pipes fitted o
w A . yUUU, exce z only supported hv  cbac atl sarfaces whe 3 accorda . 3 i e £l Aol i
iheeai ::i: ki&pf is bevelled and so made as to er}, Tivurt:,(l t'(]lun_\ stays screwed into ‘t‘h:t n-lt}‘h Y are ¢ B factory, the pressure misE be proporhonately re- \ x\v:n;h Soﬁkeﬁ (fxll))ewisilt?;g (fo;ntséh Fixed glands gntd -
1 - e form of a true circle, when 80,000 faces whe per cent. The constants f e and e B duced. 'l olts shoul ; P exhpansmn S ks od At
¥ used. it en they are sipport l' nis for flat sur- This course will enable any necessary altera- | of st:raxght stegm pipes, as cases ave 9ccurr§~d, %
3 _ o the plate and ported by stays screwe P o < . particularly with small straight pipes, 10 which
9 When the material nutted and nutted, or . rewed : tions to be made by the owners and prevent -
i unl?trm ?]r the workmanship is not T ed in the steam -.,,«y.,.. =W hen the stavs are - oF dilay O disappointment. The Inspector Who | the ends of the pipes have been forced out of the
mast befﬂduged lt{n)at.t i: ttionstants given. above st;‘f;e:‘[.}{hlm'l"'. to the u‘-n\{m}’ per cent.  This is g d ‘ran);s the certificate should nob increase the \ sockets. : _ b g
‘ } become 80,000, the 80 OU(; ’::'yl,l ;l;e 90,0(:(()) 73[ < s:f;p. l-{:lm-uml washess ; "l'r flat surfaces 5 / working pressure ithoyt Jirst onsulting @3‘:\;1 3¢ }8. In all boilers in which the Inspector[ <4
the 70,000 will become 60,00( come 70,00( ported by nutted stave | CUCUNg  strips B . / Sexi v ' *! T gndsthat cast iron is employed in such a manner
" e 60 000 . wh . - ’ y o - €l -“t&i_’; =, ps, - W E f“ - : 4 3
mmfrml nor the warkmn’nshi;’) isozfnetllttubt,hc I*Ern; tumwt;mts for combustior : o The Inspector who grants the certificate must | as to be ub]ectlto thft Plifssufe of ::eam C;Jr
?:;ngé such C?-S'mmts will require to be furt,}‘; :l‘ nt. ustion box girders. 10 1 B _ examine the boilers thoroughly, and ipfhe apsence wa shall ' repo L tor?ie?r:ﬁ]::s cesma; o
& , -acecording to circumstances . Boile : ! Bk ar’{  of special instructions from th st € . :
g@ig,rmeut of the Inspector, as in the caggngf t?:; 8 A Small S Tina; S P 8 will be Leld responsible for the pressure lowed. ‘nstructions how to g&l Ca.si;} iron ﬁn“;’g
h" ers. One of the conditions of best workm" M Bited th:’ = boilers must he »! . 29, V. The Inspector shall see all, pew- bolots, | mot be used for stays, an ~Inspectoy dls 0\; ;
ship is that the joints are double ri ~ i IR e SAMe Way as the m. ‘“f'\(!_ved and be | T f61 a th N discourage the use .of cast iron saddles IOt
u . o 2hed 1 ‘ ! il lere - . =] 1 "
doutile Bt stiane. ‘of's ouble riveted with | awater and stean e main boflers, and ; and boilers that have been cleaned for a thoroug Tilaics
Biiaieatic; sl tphé h;lsug;l_e riveted with double | complete, and .x.l gauge, and all “”.wr !;_ l{t;wn || 8 repair, tested by hydraul\c presgure, m.accordance \ )é. .A Va3t et A e
e o s Bl o bndg | 098 i 0r e, ', 7o ~ e e S g ot WAL s i o el
wards taken apart o plates after. [  uers. same regulations ss tha AL betore they are covered in, o test the workman- 1 ETET,y :
e A hof;r;,“;lll;zlguz) out the holes taken 29 . No i : as the main . R ship, &0. ; but the worku}:go-fpressupe ‘:ﬁ i? be | W gﬁ}iesz;) :Z?nixngzc::;cﬁzz &r:;;oualy_ written for' - W
sy untersunk A - wotlers ! ‘ : : : : ¢ T -
outside.* ersunk from the | Z?nstruct(-d, fitted ‘;;r :t"‘"n chargber l’rto beia ¢ i i dgtelx:;l;gegngys:ienigé:no%tﬁveﬁs?}’;{c. ag’dnziz g( In caseL Inspector is of opinion that an
e Yotkin ; steam from it tfie, ranged so that the - LT . i Ph h, draalic test ? : | / increased pressure may with safety be allowed,
. ng pressure for corra : wholly, or nart: mgh the safety ? escape B by the hydraulic 1est. i ith the Lnspector wh
practically circular and orragated furnaces, e ol Partially, interce ety-valve can be . draulic test sh 1d in no case excee 4o h@_ghall communicate with the nspector who
o Bl farts machine made, provided | ¥ other valve, cepted by the action « & A '__Fhe hydraulic test shou in et " Jadh inspested the boiler ; and if on learning ho
£ Rk T Bk at the ends do not excee d A stop valy : m of ; 4 h twice the pa.l_culu.ted working pressure 0 the reasons why the e sisting pressure was formerly
5 nch thick gltl , and the plates are not less th f the boiler an(;e must always be fittad Pl 3 boiler, and it is never to be applied unt}l the 1) allowed, the Inspector i Ptill of opinion that /
ls) » 8 ould not be greater than fo ag ' more boilers the steam pipe, and r betwoen v AR \ boiler has been exnmined wnd-wniil the sUreng it may be increased, he should communicate il 247
y the following formula : el *“l’erlxﬁt.nm connected with i where two.ax : 3 Ve has been calculated, from.thc_necessa,ry measure (| 4o faats of the case % the 3 - H )'“( |
9,000 % thickuess in inches - ' ter or st:;‘n:mi:;“'.“ each boiler :,:53:; receiver 1 £ monts taken from the boiler itself. } but, as above stated, the pressure shall not in
Mean diameter in inches _ [ Working pressure obvious, vi; eiver. The ob ¢ Super- I . When the boilers are set the Inspector may 3 | be increased until the gquestion has
eSS per 3, ViZ.. to # y ob oo < i [ enttne 0.1 er .B B P 2 any Case. e ; b q
J = e S L square inch, | through the f:lil:::."d ‘tbc failure of Jant t({]f, t;h'.“ 18 . any time he thinks it necessary, before he give ‘\ been decided by him.
_® The following examples will serve to ahow ¢ : , valves should ltc‘aa;l’::fn e neck»‘qu'm - i ‘ w certiionte, hove Lo tem(};oby . d”{?&l” | Safety-yalves.
tion of the ¢onstants for the diﬂ'usr?:tcv::; s’:;}‘;t(}'l';;uppl.jcﬂ. 4 7. Bash e ﬁm ‘t‘“leucﬂble, ey N ) riis“;f ;’? s?::‘:z n&;i:zl; (’,‘fsacce;“fmg‘{,emz B2 The Inspector a;instructed that in all
r y .+ ¥ = Y VA ] 2 by - ‘
9(2530d;:lhem the longitudinal w:, arise: | Waler-gauge, at least two ;" fitted with 5 g ‘ E ‘tjake’n in thepcasevof old hoilers not to _overstrait new boilers, and whenever alterations cam be
L ns are gauge, that 1s to eqy est eocks L y 3 I te lways exceed the w k. | easil: made, vthe safety-valve and stop-valve
90,000 where the longitudi with all fittinee oe Y’ each boil » and steqm.- : them ; bub tho test must always exceed the Wor EE, 3 : i :
Furnaceswith | double riv eted aﬁ?lg‘:i‘::tgﬂ seams are | ope |a ']t’ttmg-saﬂ cominiels oller must be figrad B ing pressure should be placed directly on the bméer ia &?g the
whodin ! Tk ; ; ey te as . : :
butt joints butt straps. with single | boi]..m er. When a factory if there were only l Phe hydraulic test should before a certificate neck, or part between the valve and the *llange
and drilled 80:090 where th i E er, and these hoil ¥ has mor y ! J s ; which is bolted on to the hoiler, sho d be as shott
riv(et hr:lcq single riveted s‘in:o!'i‘tgtx::ll(hm Seams are | each boiler m::s: lmnwh are fitted V\t‘it}:)“. than' oe 18 g‘mnted 2 app}‘lte'd,'t'o i b0_1 19‘-‘8 thay Navs HolJ as lossiblé , p
: straps. with single butt | have all the “:u.{g* tr:mt_ed as g 9’-.‘;“,-.!‘:0})“'“]"""- by preﬁ'nusly had ayprkmg .ggrtxﬁ.cate. , 'Bh ns.pecbor <hotld mote that 4455 miot* ius
0;?'!,‘3':::? m:he logHodiont seaina drg ,‘ K. R 1 'lrfte fittings. i€ one, and ‘ When a boiler is p?’“‘l?‘“ﬁ msp_ect.ed by gne | tended by this instruction that old boilers which
. and fitted with double butt 1 10Spector sh ery inspeetion of g > Inspec‘i&*”e?and the inspection 1 completed and a | have been previously passed with such an arrange-
(85,000 where the longitudi | inside it ar all, if the boiler ; team boiler the n certiﬁcate‘.granted by another, if, the Inspector | |/ ong should be thrown out of work for the alter-
| double riveu,(ib 8;:38‘;‘:;2?‘"1 seams are ‘“(i 1t, and make g thorntlk}, :x lmg‘-"‘ enough, o, "{m who"Witn'ésses he test of the boiler by hy- ations to be carried out : u‘ '
. & : : 9 > e - ’ Tee 1 ini b .
Furnaceswith [,z roer Sops e vhen the boilers are no | "eianation of it dranlic pressure has an opportumig’ of tex_amxnmiﬁ Of course in any case 10 ‘which & Inspeetor
butt joints 75,000 whqte the longitudinal seam ] h Wt(')r to get into ik arge enongh f it inside and outside a_fter the test, suc -k Opinion that itis posmvely dangerous, to
& punched } ;‘;'ﬁ‘:t ':Veted and fitted wmn,.?.-.;ﬁ { ]yd raulic pressure gt oy uld see them u-‘to:J the Inspector should determine the pressure to-be ||} avea length of pipe between the boilersand the
rivet holes. | 2= 009 whf:; o : a‘:lst. Thc; hydraulie m;:r);hannuztl i""’t'(?ti:,,, by allo'w-éﬁ_ on the boiler in question, taking call'ieﬂt;o safety-valve, it is his duty at once to insist on
Sagls riveled andngﬁ t‘tl;t'llmvl\' i:;mgs are I % ev.ery inspection if the Iun!d also be gn ’“nt -~ inform the makers, QWnexljg, or agznts, a;ﬁcat: the requisite a_lterations being made before grant-
butt straps. ouble Cessary. nspector ‘.”mi‘l k 2‘_11 Tnspector who 18 ulthgtey to gran a cer A\ LS, ing a eclaration. 2 ! | gz A
80,1()0()‘ lwhm'e the longitudinal seams arg 4 Whenever it s onl o o whnd ressure Bhouldfln }i‘:s optfnpn‘?e ﬁowei;m‘ The Inspector shall declare, mg:ngst other
Furnaces with | . .double riveted and bevelled. ; ! vent getting ; ¥ removable sta. ‘ t. In the event of the origima nspectors | things, the limits of the weight to ‘placed on
lapped J m:{ﬁﬁ)blvhsmt (;llm longitudinal sexms are | D€ mutt s@;’%n. he must order the’;:‘.‘i“ that pre. having no opportunity to exarmine the boilerinside | {he g;,fegy-valves, and that the safety-valves are
joints, a0 70,006 here the Tongitudinal s | ing his dehorrem properly replaced ey, . *0d B ttor the hydrostatio téat, the Inspoctor [  gueh and ia Sich sapdition we ) e :
h"] odrivet | * ingle riveted and h’:!i‘ l"l‘}:lnal seams are It o wfure grant must re-test the boiler by watex and examine the || Aok fa : : Coda £
oles. . hevelled. 7 i lor insi ini -
s Riptrestetbge longitudinal searus are ﬂmhﬁ?i part of a main boiler boiler mmdea.nddon& by deter? ?:;&g " worlﬁ 33 9. The area per squave foot of fire grate
g_’r,:i‘):s);glt‘ r,ivete-l and not bevelled. sy St Inspecto or furnaces is g cons . 'lptak‘ > e Fe gr:a.nl?mg .7 09 NN | surface of safety-valves, or (when there is more -
‘ | 75,000 where the longitudinal seams are # declar or cannot examing structed they e : amount of the h raulic pressure test, and than one safety-vaive on the boiler) the combined
Furnaces with double riveted and bevelled declaration but shal it, he j tha The 2 i PRESERLE
weaipy ith | 70,000 where the longifu o f In , but shall report the e 70t t0 give the date on which it was last applied to tha | avea of the safety-valves should be not less than
jv;in(r:nlj ::n:l double riveted and not Ix‘wl}m?n“m s 1 8¢ o the .Q\,* " hoiler, should b i“selihgfi in ﬁ.le In-speu.or’s | that ’_given in ﬂ.w following Lp.bles opposite‘ the
sunchad] 65,000 where the longitadinal Am.-m,“ == = | f for special reasons (;erbiﬁwwa and teeordqd in the dimension sheOt ]_\ boiler pressure 1 ten(}ed, proyxdeq the valves are
P % holes. | , Mngle riveted and bevelled. only, the Inspector 2 “"d_ for special § that boiler. ' 3 | not less than two inches in diameter, This
| 80,000 where the longitudinal sea | he must distinetly cannot go inside Al reasone 0
{  single riveted and not bevelled, B o tion his Y(‘:Lé ong(. fo}r "(ﬂ?ﬁ( on the face (_‘r»*:n_nu boiler
[n the case of upright fireboxes of donkey « : ¥ Mot being abig ¢ 13 declyry, :
bailers, 10 per cent. ghoald be deducted fn:l(nc:he:o::tfxl:: ‘ tué{q o Lh,v bf”,‘“‘ is too h'.r,"m do so. - RS n :
$ given above, applicable to the respective classes of work, . d : mlrw the mside effigiens fur the Inspec i - a 2 et
apd convenieac utly ! pector % ) v e
eace, he shon! ¥ and wigy R z o
uld d(“"lu‘ ' !‘ﬂfeh. A b3 & T o oy
Cilne 1o o A B kS
t’alltl;,b T
e o
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working certificate

‘ In sscertaining the fire grate area, length
i of the grate should be weasured from the inner
ma of the dead plate to the front of the bridge,

' the width fromside to side of the furnace on

the top of the bars at the middle of their length.

, 1¢ tHere is only one safty-yalye on 2 main

» boiler the Tuspector should not grant a certificate

without first referring the case to -
~ lwepeeter for special instractions.

Tn the case of small boilers, if it is wished to fit

val

SenicsLaspeeter

..t

the Sesses

Ives swaller than two inches diameter, the case
should be submitted for the consideration of the

§
+

¥

L \
it . 3@” =
| : 3 - ¢ ‘|=l 2 Pressure.
g ; B el
i :}‘ f\* -, ibe. |8q. inch | Thy | Sty inch.
§ 3 ’A -
] “ 15 1250 T 407
tH 16 1209 78 | 408
14! 17 1171 9. 308 141
§ 91 18 1-186 50 304 142
A1 g o i | ||
| & N o w4 3% 3 : l«
84 £y BT ros 83 B | Ms
2 22 11013 84 378 232
, o3 956 85 75 147 231
{= 24 961 86 371 18
{ a5 937 87 o 367 149 i
o8 914 83 364 | 150 o9
: 7 892 89 360 | 151 228
. 28 -872 9 | %7 152 @24
29 852 T 158 223
X - g0 | 838 : 350 154 e
nie g} 816 347 156 20
) 32 797 g4 ‘344 156 218
33 781 95 340 | 187 218
34 765 98 . 337 158 215
5 750 97 ‘334 159 215
% 738 98 331 | 160 214
37 721 99 |- ‘3% | 101 218
© 38 07 | 00 L e | 1@ 211
39 994 | 101 | 62 163 210
10 w81 | o7 32 [+ 164 | 209
41 669 | 103 817 | V166 208
2 65T 104 815 151 207
3 46 | 106 312 | 1 205
s 63 | 108 308 | 168 204
46 614 | 108 304 | 170 *20%
47 604 109 502 171 &%
.48 595 | 110 900 | 172 |
49 585 | 111 297 178 199
50 576 112 295 174 ‘108
51 568 113 292 175 197
53 as) | N8 | SSeC|EAN 195
5 543 116 286 178 104
55 536 117 284 179 193
58 w28 | T8 w81 180 192
57 w20 | 119 279 181 191
58 518 120 @11 182 190
59 506 121 216 183 -180
€0 800 129 | 278 134 188
81 493 128 271 185 187
62 487 124 *269 186 *186
63 480 | 125 267 187 ‘185
n 474 126 285 188 184
85 468 127 264 150 183
66 463 | 198 | a2} %0 182
. 67 457 129 260 191 181
i &8 451 130 258 192 181
g0 | w6 13 256 Wiel (180
1 70 441 152 256 194 4179
' ‘5 71 | 486 138 | 268 195 178
! 72k 154 | % 196 277
3 3 . % 5 197 176
v 74 . m 198 176
= 75 | Ceare | M s 1% 176
- 76 412 138 | 5 | 200 A7
: ._

)

direct Bis attestion %o
whenever he considers it necessary,

-----

he is to &Y

by actual trisl.

The Inspector
weight to be P :
re?!onoibility of issuing a certificate

! E satisfy himself as to the pressuro on the boiler

is to fix the limits of the

laced on the ulety-ﬂlves. and the
i befure he

lly satistied on the point is very grave. °

Inspec

otbf

g

v G~

-

Tuspector.
. The safety-valve should be fitted with lifting | A
-\ gear, which should in all cases be arranged 50
A that it can be worked by hand.
hCm should be taken that the safety-valves
ave & h.ft equal to_at least ‘one-fourth their

3 seing that there is
» epapeof waste steam, as it is obvious that unless

| 18 In 3
- v The

tor is to examine the whole of the valves,
weights, and springs at every inspection.

he responsibility ©
of the mode by which ¢
kl)w be as much as practicable under the control of
t i

seoing to the efficiency
e valves are fitted so as

steam is up, rests with the

fso

g

; that the openings for the of
from the valves, inclndingp:::‘sonto

L hsyaanamnotlm
required, and that each

proper lift, and free means of
and means for escape of waste steam are

aaple, the effect 1s the same as reducing the
o the valve or putti S -
¢ Wive seats ahonll:iu ng on an extra load. The

‘a&ThekI' are, as far as is in

, make these points

[ owners of SmmpoBoileng.e“ul" s
§ 2. When the Inspector has determined tho

Vamount of ‘pressure, he is to see the Ay

* weighted accordingly and the weights or siy =

-Eﬁxed in such a manner as to preclu.'t};ﬁm '

nd nuts.

power,

ured by ghud

possibility of theirshiftingorinany way itcreasi

sthe pressure. The limits of thz wo’ip!:ﬁ on tit;
» valves is to be inserted in the :
wshould it at any time come to

knowl . :
oty i g Lot

that the valves have been in any way

ith, 50 as to ifgriered
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North Arcot, Chittoor. —
South Arcot, Cuddalore. ,_y’

Bellary.

South (anara, Mangalore. —F

: Chingleput, Saiddpet. —’ﬁ

ES CORNSSONE e

(Coimbatore.

8y
, o
Cuddapgsh. ——— 2 “
Ganjam, Chatrapur. — " §
Godavari, Cocanada. pEISREL

Kistna, Masﬁlipatam. e §

The Collectors of

RN

' \ Karnoole =22 | i
The District Magistrates of
Won—nﬂwsﬂw
nd
Madura. f/ 23 -
he

Malabar, Calicut. ———————"’/ 2
Nilgiris, Qotacamund. —_’,‘«/.

SR SOl n
e

Salem. g

Qo

Tanjore, . ———————"

ro
-G iy oy /

Tinnevelly.

Trichinopoly.

Vizagapatam.
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¥rom the Under S .
No 1040, ecretary to the Government of Bombay, dated 2 é_ s

» dated 2§th May 1894

)

AsstrACI.—Forwardi

as finall ing eopy of.th
nally approved by Governmey;at. e rules under the Bombay Boiler InBPe:t' Ac
3 ion Act, 1891,

—

From the Under Seer ApsT-

V ' o> M Saﬁ:‘G v ¥
No. 2184, | o7 ™ erament of Bombay, dated 8th June 1894
*AcT.—Inviting -, . . ’
%, *a Act is un ~, to his previous I :
ot ok * ‘ration. e*r and stating that another set of pl
n’The ‘enﬁpub"'" oot _ es

rtment, dated 18th July 1894, No. 614.

O%s, a f ok '
Vador seckitl it °fv“'°818t91" boiler: referred ¢
5 in

authorizes the San

——

for the reasons the, \ ;\,\ : ;
V|8 ‘01‘?4, Judicial. . ¢
Under sub-sect, “respond O e e
1893, the Governmea 't to encelma}na o th G
: : i o bo ve, the Gove
the Chief Presidency to the t!‘;:]l;lf:ny Portion of the ﬁl:iin't.
L '4.11 ssal 3 lt Wﬂl’ ho s

effect from the 1st Al 1%?8 er; be

N\
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- he Act, the
. section 3 of ¢ Bt
intment of Tnspectors WRTELRCL 0 oh work to ocouly -
2. With reght 10 th(;xam)::‘:imi;m that there will not
' has come to the concitt:
(Government

44 (i ‘)'ll(}t‘r ant ere are "()‘lsl( ers ‘ l-\‘. t" ©

» engines
Y 2. 1 snanaction of the engin
1 the duty of the periodical u;:}: ::hl; o - :
w loiipt o i
tor should also be ;“:\‘;}f;(al municipal wate‘:"‘-}; :)[1;:4 e e Tor 3\?:2‘3(‘:‘“-
and botlers of th: 9"-":(‘;‘.300 or mensem ,‘Pl“’b::).l , guffice ; and tuwnr«!z;l i
a salary of Rs. 250- gboilcrs) “&}1 P;;‘:ed b;. the appoiutnlmut \\\:l 2 At
ders will i i the Loca )
All issue 1w t
is poi her orders wil
g On this point furt
to contribute.

B 1
inspec ni¢ipal engines and bolien
- O;T;is ac‘();ount the municipalities
ture

S.
§ da n on Rs.’ "
Inspecte 1 nped a,clogk, on };Rctﬁlrz»;;wd.po?ﬂum’ will be
Deparhqeut. fo;rr‘; p:::of:Bo'\\er lnstx»r have
applieations

: y leading
1 in the lea
ize in the Gazette and 7 Engineer,
ngi will .advertize in G0 o, Sanitary Eng
“ferred to the Chief K meerﬁw:::l um{ will, in consultation w;i:‘;hfl . Inasmuch as
. Tm e
:erwgpapets rioe = tfhe:v.op ?\ztment by Government at an
. rson for appo
nominate a pe

gards
i ineer so far as rega
il have to work under the Sanitary Engin
the Inspector Wikt

n 1 A l).‘ (

g r———
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APPENDIX I

—

NOTIFICATION.
Under sub-section (2) of section 1

~ the Government directs that the said A
Boiler -

of the Madras Steam-boilers and Prime-

movers Act, 1893,
ot shall come into force upon the Ist April 1895,

A ' APPENDIX 1 8 SR
P’uré o.ied L;‘t:fii.&tou/-

e

duties

NOTIFICATION A.
, Under sub-section (2) of section 3 of the Madras
- the Government directs that the Inspector shall e
. conferred and imposed by

Steam-boilers and Prime-movers Act, 1893,

g xercise the powgmgnd perform the duties

Bight or under this Act on an Inspector throughout the C
frans-

ity of Madras.
NOTIFICATION B. : o 7
- Under section 4 of the Madras - Steam-boilers and
fixes the 1st July 1895 as the da

muni-

) d Prime-movers Act, 1893, the Gwove;mment ‘
. te after which no boiler shall be used unless a license authoriz-
ing its use has been grauted under the Act and is in force. 3 ' -
: ~ NOTIFICATION .
= . ‘18 n 5
_ Boiler Inspector 31,0,‘ ﬂllﬂ ‘i’“‘:{’t“ .: u\;[urks ‘ } (@) quer section 9 of the Madras S.team-boile_rs and Prime-movers Act, 1893, the Govern-
fo that officer m. his P?S‘t{onagz itowiﬂ- be cn)nsidcrt;(}nlﬂo: :t!m Act should be 4 ’ . ,, »nt prescribes the following form of register of boilers :— 2
e pendix 11 provide aoeorCing Y e relating to the working 4 R B &
: 3 : ; en, i
}\)gpartment what repqrts a; ineer to Government. t resolves to fix the J 7 Plllace nun:}i;: arid Nominal | where ansn Date of pﬁmﬂ
pat ib the Sunitary ng Act the Governmen 1 it has been ( Name of Owner, b:i]::ei description horse- and by where rant of | which boiler | Remarks,
submitted bY to section 4 of the ’, av be used unless ’ : sit-nate;. of boiler and | power. whom Lust icense. may he
3. With reference date after wWhich 10 boiler may : ’ ’ age. made. | repaired. worked.
1st July 1895 as the €a ing of assessors to assist ﬂ:ﬁ " ‘
licensed. 9 (4) of the Act-provides t‘orf the sugﬂ;‘:\sugh manner “ttgel?n::i:‘m N
.- Seqtél‘::c; M(agis“ate i thsﬁhtemi::)g:v)ﬂfmo ;’"mit ttt'l s aﬂm‘hﬁ either of the )
H S1 y on ) .
Gont ay diroct.  Probably the best DAL (o i Chiet Presidency Magistrate o bo
I«.'l:ne assessor 9-11(}1 th: J‘ﬁ;gcgppears or aPPe“ﬁ"}t\? t::l!fc w he subject / | .
both o " th himseit. : n the su v i
gssesmm;:‘:tz;t, he may nomlm{{ti :igter?treb:m be requested to ﬂdt‘;‘:ed(-:rc,.tion referred to : | e 1 . | o
inco : idency MAgIsHE resent to give o ificates , = : :
"he Chief Prest t presen f certifica : :
o ment has resolved not @ f 4 as relates to the 1ssue 0 ] B48) Uniler the saitie: sestion the “Goverg
The Govern h of the Ac . her orders. : g ke Aot :
% f the Act and so much O bevance until further Saions _v shall be cut in the front plate th
X gcclioﬂ 140 ¢ fore, remain 1n abey : under the prov 1810018 A ~ ector.
of competency will, therefore, hich it is proposed 10 1808 T, T to this Pro- & ,
of comp‘frl'l notifications and Ordemfvtvh;cAct are printed as Appendix
6. Lhe 12 and 23 0
3 3 4, 9! ll’ =
of sections <,

ent ‘
Gazelts. The Governm .
. in_fbo Mpr S5 pcorge them on or before thv
dings and will be Pll.bhsshi%ic‘;h may be made in respact ((;f(; e aat ficod 19 be
cef)’u lc:nsider 52 Suggemmrlm interested. - In particular the
W 205 ersons ;
T 95 by any P
1st Juky 18

ic W tme
g ini he Public Works Depar
: ith the opinions of t P niabihey
favoured .o 131da§oz‘;g\l; the Advocate-General, the Chief Pre
- ineer, the
Qanitary Engia

ic W f the Secretariat.
dealt with in the Public orks Department o Sec
i >d
of 1893 will be de s S5

-
istrates. 4

sstvict Magistrates: g
§e !;}1 %S:xl:issioner Ic;f POI:::;;?[W{& B

o :» Works Depar ’ o
:: o ILBEE‘\{B:N;) Municipal Pepartme

00 auiip

» t:e Ranitary Epgm(»er\hg‘stmw.
e bhief l’rosndeQC{ -}Lor.
2 e Gnverument So ‘im]
¥ “l:ﬁ Accountant-Gemme;ce.
s :h:: Chamber of Com -
14

b ‘
1 t‘on-
1} ‘3!.1 Tis 'l‘ rﬁdeﬁ ASSOQ\IL
t l(~ -

1 anebt@.

nment directs that the registry number of ev:
! ereof in such position as shall be };minted out b, “tg
g The device to be so cut shall consist of the letters “ RY ”” above ¢
Yivided from them by a horizontal line; the letters « No, '
" in figures, the leiters being at least one-half of
inch, in height ; the

”’ £o be i uo‘eéhbb;eﬁegs g'mtry .
ollow & regils
an inch, the figures at least one-and-a aw
whole to be enclosed in a rectangular > one-sixteenth of an inch
_~vm the letters and figures ; thus— 3oy 7o
nt’ thc 1“\; o Y |
= 2 . RY.
Magis & ~ No R
- ‘v\.

Y

m?'l‘he :ex;grairing shall be not less than one-sixty-fourth of an inch deep.
g
N

| NOTIFICATION D, .

Under section 11 of the Madras Steam-boilers and Prime-movers Act, 1893, the Government
authorizes the Sanitary Engineer to

for the reasons therein given.

revoke and suspend licenses granted in respest nf -

NOTIFICATION R
Under sub-section (5) of section 12 of A
1893, the Government prescribe

s the following as
the Chief Presidency Magistra

tel ‘

L




v

(d) a book containin i inati

( P.) a diax_'y of the. wo%kad%erfglll)e;l?i;iog'z:nog:;etrg d?: ar.mn&tlon T by

(f) a register of licenses suspended or revoked unge;' section 11 (thi i 1
prepared upon _mfor:mation furnished to the Inspector b t(h g o il
revoking authority, i.¢, the Sanitary Engineer) ; i i

(y) a register showing the result of appeals presented under section 12 (this register to

4
LACENSE. o 3 =
: - s prepared upon in ormation furni
. e RS : b " ;
' " When Ma xim Magistrate). urnished o the Inspector by the Chief Presidency
y : | Tand | Time for which | pressurs & 7. The Inspector shall farnish ¢ th it :
me 3 to| ® the Ramarks Gor § furnish to the Sanitary E : : :
‘\‘:tw "“"\’."1:‘}3;“ hyd‘f?":{ : month, a copy of his diary for the preceding mo;tyl':. ngineer, on the third working day of every
| repnired. | be worked. i 8. All examination fees shal 213
AT DS e S — boler shall be examined 115391 ieit?;’npgl :11,111[::; 312 ﬁ%‘g@?‘; B‘t“fs by the owners of boilers and no
| | in]sa:czg?][;:en;ed }zly a Bank receipt for the fee; and the Igzpect(fxl}ei?ilsp?mr oS e
‘ _ paid, may decline to examine the boiler until it has hivs. P:i d:lds that the right fee
: ‘ 9. An extract from the register of examinati
; ) : : 5 ation f s 8 L o
| if&liit‘:;; Iﬁfﬁ recip{ls roforrad to in Rulo 8 shallnb :e; ;:v(::lr}g:d wll)nc}ﬁim compiled by the Inspector
| } : Ayt fec?s ?i al vc-xt'ify it by reference to the amount ﬂg’tuaﬁ monthly, to the Account-
' L 1 uring the month to which the extract relal y received on account of
W Engineer for record. . relates and forward it to the Sanitary
| . . 10. The Inspector shall be i
.—-————‘—-—Fz—~f——’—___:o.- e T R — 5 % Subordlnate to th S . .
. d. » d : e Sanita En
Certificate.~1, the undersigned, * being assisted by A and B, two competent assessors srer AN orders isued to him by that officer. ry Engineer and shall obey all lawful
satisfied that C is entitled to the above liconse and have granted it to him on this date under the 11. The Tnspector’s office and the records kept therei
provisions of section 12 (3) of Madras Act T11 of 1893 and 1 hereby direet the Inspector to July of each year by such officer as the Chief En ilfee erein_shall be examined in Jaguary and
F e o the boiler specified in the above license and to allot to it & registry pumber in sccordsnce f Engineer may depute for this purpose.
with section 9 of the said Act. Y
(ngned) A udP EM O.— Examinations.
hief Presadency agistra’e. 12. Esamination fees shall be paid i
: ¢ paid ¢ ;
« The worda between asterisks to be omitted when 10 asecsoTs employed. . L in accordanoce with the following scale :—
NOTIFICATION ¥, (ER For the examination of each boiler not exceeding 10 N.H.P Ii%
cations In respeet of the followind i) % J : Fs. . s g i gt
LRSS SR
» g »”» ,» boiler exceeding 50 P G i’g
” ..

t will be prepared to congider any Sugg y
(a), (b) g.nd (f) of section 23 of tge Madras Steam-boilers and Prime-

The Governmen
before the 1st April 1890 :—

draft rules under clauses
movers Act, 1893, which are received on OrF

A .— Preliminary.

od the Boiler Examinstion Rules.

Iron Boilers.

18. The Inspector is required
fst o . equired by the Act to fix th
g T g el e ermsiiidra s e I
he must be careful : eeesm for him to prove clearly that he used du):z czs.utill P Cooreh gl
s Teg safety, and on the other hand he must not undu(ilyl.regxr(: t%}t: e g

e the pressure

on a boiler. \ _

14. The Inspector should fix tﬁe workin i
the strength of the various parts, and aooordi%gp Z?Tﬁ?wf;i;ﬁzﬁpbm ser{i;es.olf S e
1 ) material. .48

Tn the case of boilers made in India, th Tnspector may rece
culars of boilers before the nommencemen’t o? m mtor y receive and examine plans and parti
anufacture with the obj plans and parti-
ject of preventing questions

1. These rules may be call
2. In these Rules—
(@) “The Act » means the Madras Steam-boile
5) « Seetion ”’ means a section of the said Act;
under the Act, and * examina-

(e) Examination” means the examination of boilers
tion _fees”’ means foes loviable on account of the esamivstion of boilers.

rs and Prime-movers Act, 1803 ;

B.—The Inspector.

J
3. The Inspector ghall not undertake an profeseional work unconnected with his business
val, or under the orders, of Government. arising after the boilers are finished.
When the Inspector has received pla :
boilers, and has approved of them, he wﬂ‘{ 0?800!;239 %‘:muffi;l z:;fi:ﬂe'ﬁj;’r of alterations of
eml‘ ,.On,' Whﬁn

under the Act except with the appro
nt may deternine, all examination

4. The Ipspector shall receive such salary a8 Governme
foes being credited to Government.
ffice in which all records conmected with the working of the boiler is ready for work, to sce that they h: i
. - lans pubmitted, tut is called in to inspeck 4 b:ﬁ:r?iznwgﬁugf ‘?.3 out. When he has not had the
. details of construction, and, if necessary, bore the plates to asoertumain ntlhe‘ ﬁhi?kenel ts, note the
& ss, &o., before

5. The Inspector shall have an ©
the Act shall be kept.
6. The Inspector ghall keep the following records :—

(a) o register of examination fee receipts;

(b) & book contniniuﬁ counterfoils of licenses ;
Sers in the following form which has been preseribed under

(¢) ® register of bo
gection 9 :—

he gives his certificate.
"P'h» Inspector shall not declare a boiler to be saf :
Sy e ﬁ‘ &l » 3 ) ‘ml ess. 537 { s
Fingincer ﬁaﬁeféﬁi;,?ﬁeg‘{fj‘.f‘”%ﬂhp’ or unless (b) he is fmf,‘,‘ﬁe‘a" fltf;ng oﬁﬁ:ﬂ ke i o
iler insurance company. He should therefore be e from a Chief
very careful how he

ventures to give a certificate.
15. In the case of new boilers th
15. ' ers the Inspector may allow i
iqot:a; :01;311505 n(;at1 section on solid iron screwed stays);upporti:lgs}im:r%taoeseme, i 751;;:955’000 o
5,000 Ib. when the stays have been welded or worked in the fire s ity

The arcas of dia,onal sta :
needed to s o ys are found in the following way : Find the :
uiport the surface, multiply this area by the leggthy:‘fgdjagogﬁ m o;fn?i %lrecg 52‘1"17 411—_(_2:
AL vide e -

s

{/////‘:{H"w' B .
- \ When, | When ‘\ Maximam \ 4 I

e i
aumber and | Nominal ‘\ where and Date of | pressare ot
where £\ whieh boiler \ Rema¥

P‘{’,ﬁx'h-m eacription. | h and b
ription orse s
Fame of owner: .mfia‘i of boilgx and po;er. who:z last m may be
age. made. | repaired. ‘ worked.,
e e R I R product by the length of a li
‘ ! L : : f a line drawn at right angl
| \ \ \ \ diagonal stay ; the quotient will be the area of thg ﬁa?ozﬁ ::;r; requsi:ﬂ’oﬂed to the end of the
{ { : % :
' | = el | e
: | | | e A
) | [ e S ! 3 5
___.——-———'_.-,,_———-"—"' ’.‘ = il
e e — e — - \ s
=
R




8

t« of such a length as to fire fmm both Pn‘l,ﬂ', or is of
v ?(.)f flue boilers ; and the r-m-umf&-rwntl?l wa:ns{
Casf r . i : T
“bed opposite P, R, and 8, but of course when t\r_w«; reumfer
B T So ¢ T. V ‘3 will become 4.
e lee:; dnsvrilrf-!l opposite Q rmt}l £y 31 will b
SCATNS Are 48 : st properly erossed.
4] 56 re no perl

To be added if the seams are¢ p

Vv ¢ -3 To be added when the boiler

anusaal length, as in the

) » Inspector is not
WS 1 wi the iron is in any Wway doubtful, and the Inspector is
N » added when : - -
e t:z;!:eﬁ'ml that it is of the best ‘.l‘mm'vl'”nml from a Chief Engineer of a recog-
' i certificate 18 proc . e : ot open to inspeetion
Y t+ 1:65 To be m"']ed Ilf qllztanw Company or if the boiler was not .*1"{1} l\‘" :v.-«l; ruized
e Bt‘;:lm. h%n perind of its eonstruction by the Inspectors of an) guis
during the wh a -
. ) Lu[npllll\ .
Boiler Insurance ) : A o i
he factor of safety shounld be imereased still further if the workmanship or
1* the facto §
Where markec

is very isfactory. |
is very or is very unsatis 3 ' s ¥4 |
material is very doubtful to be rimered, or bored out in !ul;u‘n,_tho «lni-» hh}»nlllt},; :Hi'mlttul to
€ re A 2 ’ 22,0 - 3 { as heretofore,
. \.thﬂ xs hn}e::s to the reduction or omission of A, B, G, an - b S
R Whe Engmw mparatively short, the cases should be submitted to the Sanitary
* 8 hielane 228 $¢ S A ] as heretofore.
i Wl;nr consideration as to the omission of Va e
e i ferential seams are double strapped anc doub i pred and
“rhent:(}lm Cl{ctlir? (t::{;zulated strength not less than 65 per cent. of the solid plate V, -3 may
“ "™
treble riveted, anc
be omitted as heretofore.

The strength of ordinary joints is found by the following method : —
o streng )

i ) A plate at joint as compared with the solid plate,
(Pitch — Dim;f‘*ﬂ; of rivet) X | 00 Pt ). Percentage of strength of plate at joint as comyp
- ite

I OW ivets) 100__ )
(Aren of rivet X No. of rows of rivets) X 100__ ! :

reontage of strength of rivets as compared with the solid plate. §
————— Pitch X thickness of plate

' ine ' < Y 8P ar of the two
¢ 7,000 1b. per square inch and use the smaller o
on s equal to 47,0 0 p ' |
szn :ﬂl::; ltr!‘m atre:gth of the joini, and adopt the factor of safety as found from the
percentage :
receding scale. | | F
e 5 47,000 X percentage of strength of joint) X twice the thiokness of the plate in in }\m i
" 1nside d _-étfarr}‘f'tbe boiler in inches X factor of safety = Pressure to be aliowed per square inoh on the safety
Inside diam ) orle
valves. '
In the case of ordinary zigzag riveting the strength through the “y\]ngtdmgonnlly between
= i iteh = 13 itc . diameter of rivet.
the rivets, when diagonal piteh = % horizontal pitch +

Plates that are drilled in place must have been taken apart and the burr taken off and the
holes slightly countersunk from the outsides.

traps must have been cut from plates and not from bars, and must 1?; (.:",m.g(_,,,',ll‘h:
'BUtt S}:'ap hell ;lntc»s and for the longitudinal seams must be eat ar-rm,f”t ,{. l,'r‘f The
q_nahty 18-3 o 'shuverbef'n.'punvhml or drilled when the plates are punched or dri ,..f ou 10 -pi:d i
gvtet bge‘: r:ll:ﬁle‘i ii‘ place must have been taken apart and the burr taken off anc ,\'ﬂ y
ut w D
conntersunk from the outside.

When single butt straps are used and the rivet holes in them punched, they must be one-
eighth thicker than the plates they cover.

1 e le e thickness of the plates of which the

r Pl ey s the rivets must not be less than th . pl whicl
hell Ijhe (:).1'11‘:1(1:;;: i‘:fwilll be found when the plates are tvhl}n, or when Izlpflrimt:l 9rk sn::fl. {l:;:}
N exne i bl iameter of the rivets should be in excess of the thickuess of the

ted, that the diameter of the
straps are adopted,
e fi ; but when they are theoretically equal to the
: st be stayed as flat surfaces: bn : . y equ h
Dmhednsgc(;ewnl]lg:l considered as portions of spheres, the stays when solid may have a stress
ressure needed, ,

)0 1b. per square inch of net section, but the stress should not exceed 10,000 1b.when
?lfl l:t‘:i's ha;'ol been welded or worked in the fire,
e >

hemispherical ends subjected to internal pressure may be allowed double the pressure
hat Tr:&ialﬁgl}gr a cylinder of the same diameter and thickness.
that 18

s penings must be stiffened with compensating rin&'l_nf at least t’l,,. same

e mm,._h“]i ; azda::;:l;‘ﬁlt“s cut out, and in no case should the plate rings be less in ) k-

e i the i f‘ui” v;lxinh they are attached, The o n“,ings in thf- shells of oylindrical h’nl_ors

v th%n H”llpfl;ll’t(:h('rt“r “;“’9 P].’m"d longitudinally. 1t is very desirable that the compensating
gshould have the

gs in flat surfaces be made of L or T iron. Cast-iron doors are not to he
n

rings round openi

pnssed' ] part of boiler shells under steam domes musf'he efficiently stiffened and stayed,
J"he xm‘:ti:.l!:'nfs have arisen from the want of such precautions.

a8 serious acc

boilers are to be tested by hydraulic pressure according to the following scale : —
20. New boilers : Y - L

B 3 rots nr; exposed to double shear, multiply the percentage as found by 1'76.
$ If the nv

i
»"

Guzette.

. 9

L Boilers intended to work up to 100 Ib. pressure per square inch or any pressure below that
" are to be tested to double the working pressure.

Above Ib. 100 u) to'Ib. 125 to be tested to Ib. 200

SO e i ag 7 220,
o 150 e 10 k 250.
s s TE e i A i 270.
SN0 . S gap 3 290.
w22 250 g 310.
» 250 ” 275 ”»” 330.
n W6, 300 at 350.

fjﬂ Any hoilers intended for w

orking pressure above these to be tested to not less than 50 1b.
* above such working pressure,

: . In the case of old hoilers t
\ = ‘pressure to be applied.

*

he Inspector must use his own judgment as to the necessary

21. Circular furnaces with the longitudinal joints welded or made with a butt strap.
3 90,000 X the square of the thickness of the plate in inches
“_:." (Length in feet 4 1) X diameter in inches

= working pressure per square inch, provi
" formula : —

ok

ded it does not exceed that found !)y the following

E 8,000 X thickness in inches

diameter in inches.

} Working pressure per square inch.

4 The second formula limits the crushing stress on the material o 4,000 Ib. per square inch.
e : The length is to be measured hetween the rings if the furnace is m

If the longitudinal joints instead: of being butted are lap-jointed in the ordi

' a9 \75,000 i8 to be used instead of 90,000, excepting only where the lap is bevelled and s
&= to give the flues the form of a frue circle, when 80,000 may be used.

b, ‘When the material or the workmanship is not of the best quality,

P must be reduced, that is to say, the 90,000 will become 80,000, the 8
S the 70,000 will become 60,000 ; when neither the material nor the workmanship is of the best
| @ quality, such constants will require to be further reduced, according to circumstances and the

judgment of the Inspector, as in the case of old boilers. One of the conditions of best workman-
- ship is that the joints are i

tt straps, or single riveted with double
¢ butt straps, and the holes drilled after the be

nding is done and when in placejand the plates
afterwards taken apart, the burr on the holes taken off and the holes slightly c?ntersunk from
the outside.* g

ade with rings,

the constants given above
0,000 will become 70,000,

: The Workfng pressure for corrugated furnaces, practically cireular and mackine made, pro-
vided the plane parts at the ends do not exceed 6 inches in length, and the plates are not less
than—-inch thick, should not be greater than found by the following formula ;—

9,000 X thickness in inches .
o hfaan dlnnsio I fncheg == } Working pressure per square inch,

Steel Boilers.,

22. For steel boilers the rules for iron boile

rs may be increased as follows :——
The constants for flat surfaces when they

are supported by stays screwed into the plate and

* The following examples will serve to show the application of the constants for the different igg :—
Furnaces vgith bnt% joints and drilled rivet hollés— o Sy s i
90,000 where the longitudinal seams are welded,
90,000 A ¥ »»  double riveted and fitted with single butt straps,
80,000 o 5 W, single oA single .
Q0,0QO 15 » ” " » double e
hat £.< with butt Joints and punched rivet holes—
ot less than ere the longitudinal seams are double riveted and fitted with single butt straps,
. 0 53’\,‘56 ” » » single ” ingle »
i) R
Furnaces with lapfxed joints :nd drilled ;i've’c hole's'— ‘ e o

80,000 where the lougitudinal seams are double riveted and bevelled.

70,000 i3 % - - s»» and not bevelled.

70,000 33 ,, e single - ,, and bevelled.

65,010 21 E BNy " 5 » and not bevelled.

Furnaces with lapped Jjoints and punched rivet holes—

75,000 where the longitudinal seams are double riveted and bevelled.

7_oy000 I ”» 3 7] " and not bevelled,

65,000 5 b K single ,  and bevelled,

60,000 > " = 39 »  and not bevelled.

In the case of upright firehoxes of donkey or similar

boilers, 10 cent, 1 " . 4
given &bOVG, app]icable to the respective classes obwork, s per oent. should be dedUCtéd from thé constants

//
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Steam-byilers Act, 1893,

Directin

| ‘r“ ')/‘d i g t}‘lat E!w Madras — be br
B }p, 400 1 ine City « f Madras with
o ‘- | the Ist. April 1895, and passing
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‘ ~agDORA : - 3 of the - oht and sor s at :
| A o5 &4 e he v oh na t
v Inspector 18 1 ' | }
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