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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Buildings and Roads.
Civil Works.

Reap—again the following paper :—
G.0., No. 3104 W, dated 8th November 1897.

Reap—also the following papers :—
From Messrs. BINNY axp CO., dated 4th December 1897.

From A. 8. RUSSELL, Esq., Acting Sanitary Engineer to Government, to the

Secretary to Government, Publie Works Depart
9th Mareh 1898, No, 31 : . epartment, dated Fort St. George,

In reply to your endorsement No. 5333 C., dated 8th December 1897
from Messrs. Binny & Co., I have the honot’u' to forward copy of lett’ermi\hl)etft)((a)r
dated 8th instant, from the Inspector of Steam-Boilers. ARG

2. Until a reply has been received to a reference which ha
England for the Board of Trade rules, the query regarding F as a nin?:lilx}corl'n zgfmf)(t);
be properly answered, as there would appear to be some discrepancy between this
formula and the formula commonly used. Pending receipt of a reply, the Boiler
Inspector’s recommendation to attach the sketches of the joints to the r7ules and to
publish both and allow an extension of time for eriticisms, might be given eﬁéet to.

3. Rule 33 of the existing rules requires amending as follows :—
In the first line—

For “ the area per square foot of fire grate surface of safety valves, or ”
Fead “ the area of safety valves per square foot of fire grate surface, or ”.

From the Sanitary Engineer to Government, dated 23rd March 1898, No. 604.

From J. A. JONES, Esq., MEM. INST. C.E., F.RS.E., Sanitary Engineer to Govern-
ment, to the Secretary to Government, Public Works Department, dated
Fort St. George, 12th July 1898, No. 1161. ’

With reference to your memo., No. 1758 C. of 22nd March 1898 . :
. ay . . & a d ¥
ation of my No. 319 of 9th March 1898, I have the honour now to Srlllblilrite(;l(l)frj.llg}llle
b

lof G i
iﬁﬂr:va of Government, a draft of the proposed amendment to the Boiler Inspection

2. The rules have been thoroughly revised with reference to the Bo;
Ve bee eB 4
t({ZS lstter en(cllozeél. t In mine above quoted, and they now appear in a co?&i)elgtinfsffxﬁ

ons and ¢ i i i

?ta_ﬁ::, '1 and additions to existing rules being shown for convenient comparison ¥

3. Omissions or substitutions cannot be shown in this way, b i

; ] 1tion ut th

of importance, viz., the substitution of the rules sanctioned iny’G.O. Ne(f,ellg [081,1 l\);rvoni
10th April 1897, by the new rule numbered 22 (), which not only covers il
former rule, but is of more general application. : i o

4. The rules are based on the Board of Trade rules.

5. The rules as now submitted include of course tho 1
The § se published f i
suggestion in the Fort 8t. George Gasette of the 15th June andp30th ; ovgrl;x{)(:aiei%t9;f
but which rples were not confirmed —it is in fact due to criticisms received in res ecé
of the later issue of November 1897 that these present proposals are now submitteg

e ——— N S
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Orper—No. 3009 W, dated 24th November 1898.

The revised rules under the Steam-boilers and Prime-movers Act, 1893, sub-
mitted by the Sanitary Engineer, with his letter No. 1161, dated 12th July 1898, are
approved and will be published in the Fort St. George Gazette, with the following

notification : —
NOTIFICATION.

In exercise of the powers conferred by section 23 of the Madras Steam-boilers and Prime-
movers Act, 1893, His Excellency the Governor in Council proposes to issue the following revised
rules under the said Aect, in substitution of those already published. The Government will con-
sider any suggestions made in respect of these rules which may be received within three months
from date of publication hereof.

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 ;
(6) ““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 Tnspector 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 examination
fees being credited to Government.

5. The Tnspector 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 ;

(b) a book containing counterfoils of licences ;
(¢) a register of boilers in the following form which has been prescribed under

section 9 :(—

Registry When, When Maximum Time for
N Place where | number and | Nominal | where and Date of | pressure at | which this @
o by boiler is | description horse and by where grant of | which boiler | - licence is -
of owner. situated. |of boiler and| power. whom last licence. may be to be in =4
age. made. | repaired, worked. force. E
]

| |

(d) a book containing a detailed account of every examination made by him ;
(¢) a diary of the work done by him from day to day ;

(f) a register of licences suspended or revoked under section 11 (this register to be pre-
pared upon information furnished to the Inspector by the suspending or revoking
authority, i.e., the Sanitary Engineer) ;

() a register showing the result of appeals presented under section 12 (this register to
be prepared upon information furnished to the Inspector by the Chief Presidency
Magistrate).

7. The Inspector shall furnish to the Sanitary Engineer, on the third working day of every
month, a copy of his diary for the preceding month.

8, All examination fees shall be paid into the Madras Bank by the owners of hoilers, and no
boiler shall be examined under section 5 unless the notice sent to the Inspector under that section
is accompanied by a Bank receipt for the fee; and the Inspector, if he finds that the right fee
has not been paid, may decline to examine the boiler until it has been paid.

9. An extract from the register of examination fee receipts which is compiled by the Inspector
from the Bank receipts referred to in Rule 8 shall be forwarded by him, monthly, to the Account-
ant-General who shall verify it by reference to the amount actually received on account of
examination fees during the month to which the extract relates and forward it to the Sanitary
Engineer for record.




e

HEOSL

R s g

orders issued to him by that officer.
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the boiler is ready for work, to see that they have been followed out.
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10. The Inspector shall be subordinate to the Sanitary Engineer and shall obey all lawful

C.— Ezaminations.

11. Esamination fees shall be paid in accordance with the following scale :—

(i) For the examination of each boiler not exceeding 10 N.H.P nlsé
(i3] . oAb o e < e il 0N L e,
(m) o »» 7 3 ”» 30 St e i 24
(IV) ”» ”»” » s farl o 50 9 .:: iy 32

) 4 % »  boiler exceeding B0 i he gt

12. Examinations will not be made on Sundays except i ; i
such cases the fees may be increased 25 per cent., tie Ins}?e ctl; 0215313 h(i)g ;;,}:l&olutg necessity ; in
divide the additional fee amongst them in proportion to their pay. being allowed to

Iron Boilers.

13. The Inspector is required by the Act to fix the pressure : g iy
performing this very responsible and onerous duty he m?xrsz be ve‘;; o2 nlowed, om boilseays T

accident it will be necessary for him to prove clearly that he used due caution. 0

he must be careful as regards safety, and on the other hand + On the one hand

pressure on a boiler. : ! R Be: st mo ‘unduly reduce the
14. The Inspector should fix the working pressure for boilers b

the strength of the various parts, and according to the workmanship and material
In the case of boilers made in India, the Inspector may receive and examine :

culars of boilers before the commencement of manufacture with the object of preventin :

arising after the boilers are finished. 1g questions

When the Inspector has received plans and tracings of new hoilers, or of alterations of
his examination, when

boilers, and has approved of them, he will, of course, be careful in makin‘%
p 4 : ; hen h
plans submitted, bx}t is oa,lleal in to inspect a boiler, he will, of course, mew:; tfx:l ;sarltla:tl?:g :}}:e
details of construction, and, if necessary, bore the plates to ascertain their thickness, & :
he gives his certiﬁoaﬁo;.n d
The Inspector s not declare a boiler to be safe unless (a) he is fully inf i

eonstruction, mat?rial and wzrll()mlzla.nship, or unless (0) he is furms( : hed withya. ce:t{:ﬁ?:gt:sf::n:t:
Chief Engineer of a recognised boiler insurance company. He should th

how he ventures to give a certificate. i crefore be very careful

15. In the case of new boilers the Inspector may allow a stress not exceedi :
square inch of net section on solid iron screwed stays supporting flat su.rf:,?;:;ngb:{o&?elb-t per
should not exceed 5,000 1b. when the stays have been welded or worked in the ‘,ﬁre stress
The areas of diagonal stays are found iu the following way : Find the area of a _direet ¥
needed to support the surface, multiply this area by the length of the diagonal stay, and d'is'dy
the product by the length of a line drawn at right angles to the surface supportedy’to th ‘3 ;
the diagonal stay ; the quotient will be the area of the diagonal stay required e end o
When gusset stays are used, their area should be in excess of that foun& in the above wa

A stress of 6,000 Ib. may be allowed on the net section of iron stay tubes, providing that the ,,y,.g ‘

thickness is in no case less than L inch. When screwed stays are used, and the
depth of the nuts should be at least 1} times the diameter of the stay. i i ne? the

16. When the tops of ecombustion boxes or other parts of a boiler are supported by solid

tangular girders, the following formula should be used for finding th ki v
tg]: girders, assuming that they are not subjected toa g%eat;‘z;;negafgzs ufth:ntotlb;: &7

Tec
allowed on ;i il Y : :
ordinary heat of steam, an in the case of combustion chambers that the ends

edges of the tube plate and the back plate of the combustion box. Fls e R S0

CxdaxT
(W—P)D x L

‘W = Width of combustion box in inches.

P = Pitch of supporting bolts in inches.

D = Distanee 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.

N = Number of supporting bolts.

= Working Pressure.

N x 1,000 !
C = N1 when the number of bolts is odd.
RNl ) 1,000 :
C = i3 when the number of bolts is even.

The working pressure for the supporting bolts and for the plate between them should be
determined by the rule for ordinary stays. 2

‘careful, asin the event of

y @ series of eale\ﬂationé ok

plans and parti-

, &e., before

R ARG ARSI PSS
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17. The pressure on plates forming flat surfaces is found by the following formula : —

Y XS(T6+ I Working Pressure.

T — Thickness of the plate in sixteenths of an inch.

8 — Surface supported in square inches.

( — Constant according to the following circumstances.

C = 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 plates they cover.*

— 90 when the plates are not exposed to the impact of heat or flame, and the stays are
fitted with nuts only.

— 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 washers, the latter being at least three times
the diameter of the stay and two-thirds the thickness of the plates they cover.

O = 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.

C = 60 when the plates are exposed to the impact of heat or flame, with water in contact
with the plates, and the stays serewed into the plates, having the ends riveted over to form
substantial heads.

C = 36 when the plates are exposed to the impact of heat or flame, and steam in contact
with the plates, with the stays serewed into the plates, and having the ends riveted over to
form substantial heads.

O = 673 when the plates arenot emposed to the impact of heat or flume and the stays are screwed
into the plates and riveted over.

In cases where plates are stiffened by T or L irons, and a greater pressure is required for
the plates than is allowed by the use of the above constants, the case should be submitted for the
consideration of the Sanitary Engineer.

When the riveted ends of serewed stays are much worn or when the nuts are burned, the
constants should be reduced, but the Inspector must act according to the circumstances that
present themselves at the time of inspection, and it is expected that in cases where the riveted
ends of serewed stays in the combustion boxes and furnaces are found in this state, it will be
often necessary to reduce the constant 60 to about 36.

The Inspector should not in any case allow a 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) ' x 15,000
Wox'D

D = least horizontal distance between centres of tubes in inches.

d = inside diameter of ordinary tubes in inches.

T = thickness of tube plate in inches.

W = extreme width of combustion box in inches from front of tube plate to back of fire-box,
or distance between combustion box tube plates when boiler is double ended and the box
common to the furnaces at both ends.

18. The Inspector should take care that boilers, the outside of which cannot be seen, are
cleared of all 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 cleared
from their 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 should submit the whole case in detail to the Sanitary Engineer for his consideration.
The Inspector must recollect that he is not to certify as sufficient any boiler respecting which he
cannot thoroughly satisfy himself.

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

19. Boilers well constructed, well designed, and made of good material, should have an
advantage in the matter of working pressare over boilers inferior in any of the above respects, as
unless this is done the superior boiler is placed at a disadvantage, and good workmanship and
material will be discouraged. The following rules are therefore preseribed.

When cylindrical boilers are made of the best material with all the rivet holes drilled in place
and all the seams fitted with double butt straps each of at least five-eighths the thickness of the
plates they cover, and all the seams at least double riveted with rivets having an allowance of not

= Working Pressure.

# If the diameter of riveted washers be at least two-thirds the piteh of the stays, and the thickness not less than the
plates they cover, the constant may be increased to 150

When doubling plates are fitted of the same thickness as the plates they cover and not less in width than two-thirds
the pitch of the stays, the constant may be increased to 160. ;

When doubling plates cover the whole of the flat surfuce, the case should be submitted for the consideration of the
Sanitary Engineer,

2
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more than 75 per cent. over the single shea o
inspection during the whole period gof cons!t. e

! ructi 5 may
The tensile strength of the iron is to be tak S 9 A

be used as the factor of safet
A > ; . y.
grain, and 40,000 Ib. across the grain. Bug ;;Jleixlls fl?: :,lb(:?eélz(’)?u Ib. per square inch with the

the additions in the following scale must be : uditions are not complied with
of each case :— added to the factor 5, according to the eircumstances

the boilers have been open to

VB EEIRS Y Tobbe z:ldded when all the holes
ut drilled out of place after bend;
B.&: :3 5T ke added when all the hol:as t;lll-eu}gir and
: but drilled out of place before bending.
C 3 To}}x?,t:aldde%l when all the hol.es are fair and good in the longitudi
5 PRI ;)19 f(iﬁl:d edha.fter1 lb:t}lxdmhg nstead of drille SN, R
when a e hol i i
but punched before ’bendinog(.ES T Ed i the ongitudinal S s
% + }5 gg lt:: :gggg ;;htt}?n a}.llllthe holes are not fair and good in the lon itudinal
e fle oles are all fair and good in the circumf . 'ul e g
SE edémdp place after bending. e
G o be added if the holes are fair and good in the ci i
: d{;ﬂl od before bending. e circumferential seams, but
15 o be added if the holes i i :
] p{)mched iyt are fair and good in the circumferential seams, but
o be added if the hole i 3 :
i o di;;re fair and good in the crcumferential seams, but

are fair and good in the longitudinal seams,

good in the longitudinal geams,

W 0
=
(=]
[~
=
3
—
(=N
=+
=z
@
-
=
@
@

= tlk)xe sg.l('id se.z}mds a.ll';a lap and double rive(t):dﬁtted bt 0l ;i
o be added if double buft st ¢ e

Rl and treblo iy o0 o the longitudinal seams, and
0 be added if only singl], 1 A

P gaiiy ag; t;ggb‘ielﬁ:te ::;flps are fitted to the longitudinal seams and

‘15 To be added if only single } o
thoanl Soaiumihe trgblz ril;t:t::ll:aps are fitted to the longitudinal seams and

0 To be added wh s 4 S ST
A d‘e when any description of joint in the longitudinal seams is single
‘1 To be added if the ei f ial seams 339,

are double rivete(i.mum S vt o .WIth single butt straps and
2

To be a{lded if the circumferential seams are fitted with
are single riveted.

1 To be added if the circumferential seams

are single riveted. .

1 To be added if the circumferential seams are la

‘2 To be added if the circumferential seams are ]

25 To be added when the circumferential seams
are not entirely under or over.

single butt straps and
are fitted with double butt straps and

emeWOZEE‘N:Hm
*
w)—‘

p joints and are double riveted.
ap joints and are single riveted,
are lap, and the strakes of plates

, R, and 8, but : :
seams are as deseribed opposite Q and Tl,1 ‘;)f30 %Seb‘:gfgeﬂ%‘; e‘llr cumferential

T 4 Tobe added if the seams are not properl
. [ S are not properly erossed.
t ¢ To be added when the iron is in any way douebtful and the I i
satisfied that it is of the best quality. ' g
Y§ 165 To bq added if no certificate is produced from g C
Boiler Insurance Company or if the boiler wa

the whole period of its construction by the Ins
Insurance Company,

hief Engineer of recognized
8 10t open to inspection durin
Pectors of any recognized Bojler

* When the holes are to be rimered, or bored ont i :
as to the reduction or omission of A, B, G, and I as }tf:fef(}?:reé_the case should be submitted to the Sanitary Engineer

Note.—If the iron be tested and the elongation measure
and 8 per cent. across, the grain, and the Inspector is other
4'5 may be used instead of 5 in which case the minimum
ing the working pressure.

+ Where marked t the factor of safet
doubtful or is very unsatisfactory.

1 When boilers are comparatively
as to the omission of V as heretofore.

Welded seams in shells receivers,
cent. of the solid plate.

§ The recegnition of a certificate under this rule is limited to new boilers when Jfirst Ui d
weensed and to boilers not more

than 10 vears old provided they have not shown any defect during t} 3
pitted or unduly scaled when exposed to the impact of flame ”’1”"[‘3"15‘1;?5%05:' alht;uld the plates of a boiler have become
ia 1

boiler be one which was mot subject to periodical inspection ore ave bocome: detersorated
. / » . . A or should th
iscretion of the Inspector to increase tha fastor of sagiey v abore.a not be eficiently ezamined wnternally it wnil b: n th:

d in a length of 10 inches j
wise satisfied as 1o t i ol

ess than 14 per cent. with,
actual tensile strengt}

he quality of the i

plates and rivet
h of the plates skall be used in‘c.e;:(':xtxll)::
y should be incressed still further if the

1

P g SN TR ey

No. 3009 W., 24te Novemser 1898, 7

3 ferential seams are double strapped and double riveted or lapped and treble
ﬁvetevgh::dﬂtlﬁ:l&u;nul:?eg strength not less than 65 per cent. of the solid plate V, '3 may be

: tofore. :
omltt'f‘%::t&:;egtho;? ordinary joints is found by the following method :—

(Pitch — Diameler of rvet) X IO ey Percentage of strength of plate at joint as compared with the solid plate.
o (Fiben = O —
Pitch par
For the mazimwm pitch of rivets, see Appendiz.

(Area of rivet X }; s :f mwsfofl:‘:e“) X 100 =} Percentage of strength of rivets as compared with the solid
Pitch X thickuess of p

Pme':l‘heu take iron as equal to 47,000 lb. per square inch and use the smaller of the two

percentages as the strength of the joint, and adopt the factor of safety as found from the

precedmg Mle(;? 000 X percentage of strength of joint) X twice the thickness of the plate in inches.

oiler in inches X factor of safety = Pressure to be allowed per square inch on the safety-valves.

Iuside diameter of the b .

In the case of ordinary zigzag riveti'ng the s.trength throggh the pla@e diagonally between
the rivets, when diagonal pitch = % horizontal pitch + % diameter of rivet.

Plates that are drilled in pla.(lzle musf:(}lave been taken apart and the burr taken off and the

i y c from the outsides,
holes};}:‘;gth:tlzaggu::s:ts 1;:;1;6 been eut from plates and not from bars, and must be of as go?d a
quality as the shell plates, and for the longitudinal seams must be cut across the ﬁbre. The
rivet holes may have been punched or drilled when the plates are punched or drilled out of place,
but when drilled in placedmust have been taken apart and the burr taken off and slightly
m the outside.

count\%‘iggksifx:;le butt straps are used and the rivet holes in them punched, they must be one-

1 i than the plates they cover. ;
elght%;: 1&:il;(:xrleter of thg rivets n{ust not be less than the thickness of the plates of which the
ghell is made, but it will be found when the plates are thin, or when lap joints or single butt
straps are adopted, that the diameter of the rivets should be in excess of the thickness of the
I)hte;ished ends must be stayed as flat surfaces; but when they are theoretically equal to the

ressure needed, when considered as portions of spheres, the stays when solid may have a stress
of 14,000 1b. per square inch of net section, but the stress should not exceed 10,000 1b. when
the stays 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 same
offective sectional area as the plates cut out, and in no case should the plate rings be less in thick-
ness than the plates to which they are attached. The openings in the shells of cylindrical boilers
should have their shorter axes placed longitudinally. It 1is very desirable that the compensating
rings round openings in flat surfaces be made of L or T iron. Cast-iron doors are not to be
passe'%-he neutral part of boiler shells under steam domes must be efficiently stiffened and stayed,
as serious accidents have arisen from the want of such precautions. ;

90. New boilers are to be tested by hydraulic pressure according to the following scale :—

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

i 125 & 150 oS 230.
& 150 3 175 & 250.
o~ 175 . 200 5y 270.
;, 200 > 9225 5 290,
A 295 2 250 » 310.
£ 250 5 275 $ 330.
- T e A 300 5 350.

Any boilers intended for working pressure above these to be tested to not less than 50 Ib,

1 king pressure. : : ;
aoovei:util; Z;; ;fgoll)d boilers the Inspector must use his own judgment as to the necessary
pressure to be applied. ! .

91. Circular furnaces with the longitudinal joints welded or made with a butt strap double
riveted or double butt straps single riveted.
90,000 X the square of the thickness of the plate in inches
" (Length in feet + 1) X diameter in inches :
— working pressure per square inch, provided it does not exceed that found by the following

B . == g
formul 9,000 X thickness in inches

diameter in inches

=} Working prelsure‘ per square inch.

R sl i

. ii the rivets are exposed to double shear multiply the percentage as found by 1'76.
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The second formula limits the crushing stress on the material to 4,500 b per square inch.
The length is to be measured between the rings if the furnace is made with rings.

If the longitudinal joints instead of being butted are lap-jointed in the ordina ¥
75,000 is to be used instead of 90,0Q0, excepting only where the lap is bevelled 3uays;vag;‘;3€:;
to give the flues the form of a frue cirele, when 80,000 may be used.

When the material or the workmanship is not of the best quality, the e 1

must be reduced, that is to say, the 90,000 will become 80,000? the );50,000 (i:lisltlalll)?cgrlrr: %3 %%‘(')e
the 70,000 will become 60,000 ; when neither the material nor the workmanship is of the best
quality, such eonstants will require to be further reduced, according to circumstances and the
judgment of the Inspector, as in the case of pld boilers. One of the conditions of best workman-
ship is that the joints are double riveted with double butt straps, or single riveted with doubl

butt straps, and the holes drti)lled after tﬁle bending is done and when in place and the plateg
:&em%se .t‘a.ken apart, the burr on the holes taken off and the holes slightly countersunk from

The working pressure for corrugated furnaces, practicall

; ) y circular and machine made, pro-
vided the plane parts at the ends do not exceed 6 inches in length, and L
than ;ths of an inch thick, should not be greater than found b y %]tne’ t?)?lov:&egli?:flﬂf?_?“ loes

9,000 X thickness in inches y

Moan diameter in inches - Working pressure per square inch.

The strength of the joints of eylindrical superheaters and the fdctor of safety ar ;i 'mi
mamner as for cylindrical qu'lers and steam receivers, but instead of u{mgf 4‘4 OU%f ‘;Z‘naz ;nt:esznigz
strength of iron 30,000 . is adopted, unless where the . heat or flame imping es, ARG i)
angles to the plate, then 22,400 1b. is substituted. Y gl

When a superheater is constructed with a tube subject to external pressure, the working pressure .

should be ascertained by the rules gien for circular furnaces, but the constants should be reduced as
30 fo 47.

In all cases the internal steam pipe should be so fitted that the steam in flowi i

over all the plates which have steam in contact with them, and are exposed to .?;;v;zz)atcot té.t}ﬁ;z]‘ ;m]ii ;;a::
flame.  Superheaters should, as regards survey, be deemed to be the most important part of the boilers
and must be inspected inside and outside ; those that canmot be entered om account of their size or
arrangement, must have a sufficient number of doors throwgh which a thorough inspection of the whole of
the interior can be made. Special attention should be paid to the swrvey of superheaters as with high
pressures the plates may become dangerously weak and not give any sound to indicate their state when
tested with a hammer ; the plates should therefore be occasionally drilled. Drilling of furnace and the
lower parts of combustion bow plates, shell plates, §c., showld of course be done when considered necessa
in order to ascertain their actual thickness. If flaming s found to be of frequent occurrence in a:;'!(,
boiler, exira care must be taken in ‘the survey and in figing the pressure'os to be allowed as the ¢ ensil'é
streng!h of plate when heated s often reduced to about 4 tons per square inch. Drain pipes must in
all cases be fitted to superhealers in which a collection of water in the bottom is possible, Superheaters
that can be shut off from the main boilers should be fitted with a parliomentury safety-valee o f 8“1ﬁcient
size, but the least size passed without special sunction of the Samitary Engineer should be three inches in
diameter.

The flat ends, &c., of all boilers, as far as the steam space extends and the end:
should be fitted with shield or baffle plates where exposed to the hot gases in the “ptake.g of superheaters

As the uptakes of haystack boilers and others of similar type are especially liable to injury from
overheating unless careful precautions are taken while steam is being raised, the Inspector must in all
cases persuade makers and owners of such boilers to make the strength of uptakes considerably in eweess
of that required for ordinary superheaters subject to external pressures.

% The following examples will serve to show the application of the constants for the different cases that may
i Furnaces with butt joints and drilled rivet holes—
90,000 where the longitudinal seams are welded.
90,000 " ¥ 5% double riveted and fitted with single butt straps.
80,000 » < e » single »» single
90,0w ’ 3 ” » » double
Turnaces with butt joints and punched rivet holes—
85,000 where the longitudinal seams are double riveted and fitted with single butt straps.
75,000 % » o single

-

”»

”

» single

80, ” 5 » . 3 » » double
Furnaces with lapped joints and drilled rivet holes—

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

70,000 » » 3 ’ »  and not hevelled.

70,000 W 2 e single ,,  and bevelled.

65,000 4 3 " " » »  and not bevelled.
Furnaces with lapped joints and punched rivet holes—

75,000 where the longitudinal seams are double riveted and bevelled.
70,000 » » » » ”» and uot bevelled.
65,000 » » 2 Single » and bevelled.
60,000 5  and not bevelled,

»
»

1) 3 » 3
n the case of upright fireboxes of donkey or similar boilers 10 per cent, should be deducted from the oinstants =

given above, applicable to the respective classes of work.

o it A :
constants for plain furnaces, 10 per cent.
ses where the Inspector is sutisfied Srom
weted that it s of a certuin tensile strength per sq
47,000 1. (allowed for iron plates) in the forr
 than 82 tons (71,680 lb.} gﬁmlbwd.&.‘l‘wd her cases,
iler i3 of steel, a minimum of 26 fons may be used. o
: &%J{ez serewed stays which have not . been welded or otherwise
iﬁm a working stress of 9,000 ih. per square mck of met section. SteeIatay which hav
worked in the fire have been found to be unreliable ; thercfore, they sho ld not be passe
99 (a), When furnaces are machine-made by The Leeds Forge Company, of
. 2% e ‘ and Morison suspension types,

Parubres corrugated on ritbed and groowd: | Brown & Co., Sheffeld of the B
SIS ) . grooved type, y'tﬁey
the plates not less than Jsths of an inch thick, the working pressure

: M

0 = 14,000 for Foa's corrugated and. Broww's ribbed and
= 13,500 for Morison’s suspension furnace.
= thickness ininches. T

 inches, anc 2 i slightly thicker than the

below the thickness { the body of the furnace. .
If the furnace “‘"‘g"’d in one or more leng m’.,‘ke.“.’\‘,'?"'f,‘ﬁ s 6
the Sanitary Engincer. : ey

" When horizondal furnaces of ordinary diameter are constructed of sorias'of
b e d lanm:::mllyandutgewds f each.
", & g . ‘d . 1%,‘»" e M‘ ﬁ”y‘ m 0 ] . ’ ‘v ; -.
Wudcmafm g, G i g . W‘m.rmmy pwm‘_‘f’w e fmf‘! b;""{
o Ja, provided the length in inches between the centres of the flanges of the
n (120 T—12), and the flanging is petformed at one heat by a &
e s oot

ions which follow the formula are complied with :—
R R PR R R e
"8x D -5 ) B g o g
T: thwmﬂfpm‘ﬁ'm& IR L
1 = length between centre qfﬁaug_v_e&_mmhe&
: ’D:?ﬂﬁwmervfmmammgha S
 The radis of the flanges on the fire side should be about 13
fire side should be three times the diameter of the riv
wes should be as near the thickness of the body of the p
dga of the rivet holes to the edge of the flange should,

diameter of the rivets at least §ths of an inch
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The second formula limits the crushing stress on the material to 4,500 Ib per square inch.
The length is to be measured between the rings if the furnace is made with rings.

If the longitudinal joints instead of being butted are lap-jointed in the ordinary way then
75,000 is to be used instead of 90,000, excepting only where the lap is bevelled and so m:mde as
to give the flues the form of a frue circle, when 80,000 may be used.

When the material or the workmanship is not of the best quality, the constants given above
must be reduced, that is to say, the 90,000 will become 80,000, the 80,000 will become 70,000
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 double riveted with double butt straps, or single riveted with double
butt straps, and the holes drilled after the bending is done and when in place and the plates
afterwards taken apart, the burr on the holes taken off and the holes slightly courtersunk from

the outside.*
The working pressure for corrugated furnaces, practically circular and machine made, pro-

vided the plane parts at the ends do not exceed 6 inches in length, and the plates are not less
than fsths of an inch thick, should not be greater than found by the following formula :—

9,000 X thickness in inches Workio® pew ¥
Moan diameter in inches g pressure per square inch.

The strength of the joints of eylindrical superheaters and the factor of safety are found in a similar
manmer as for cylindrical boilers und steam receivers, but instead of using 47,000 1b. as the tensile RO : Cstrength 71,68 % 7
strength of iron 30,000 ib. is adopted, unless where the - heat or flame impinges at or nearly at right A ¢ il & of of Yty he ks s
angles to the plate, then 22,400 1b. is substituted. L I " Solid steel screwed stays which have not . been welded WQW , awor
When a superheater is constructed with o tube subject to external pressure, the working pressure A . .. allow d a working stress of 9,000 i. per square ";"”"‘ of met section.  Ste stay;
should be ascertained by the rules given for circular furnaces, but the constants should be reduced as i T worked in the fire have been found to be unreliable ; therefore, they should
b 22 (a). When fur are machine-made by The Leeds Forge Compa
- ; e 2 At by-mmﬂeﬁngmm“

30 7o 47.
1In all cases the internal steam pipe should be so fitted that the steam in flowing to them will pass

over all the plates which have steam in contact with them, and are ezposed o the impact of the heat or & .
flame.  Superheaters should, as regards survey, be deemed to be the most important part of the boilers Gl e ol Rl L e grooved t
and must be inspected inside and outside ; those that canmot be entered on account of their size or gt G Al k"‘ﬂ“‘“ not less than L5ths of an inch thick, the worki
arrangement, must have a sufficient number of doors through which a thorough inspection of the whole of ; R AL S ) 5 o G e A i P 1%

the interior can be made. Special attention should be paid to the swrvey of superheaters as with higl, e ’ ; e
pressures the plates may become dangerously weak and not give any sound to indicate thewr state whgq;
tested with a hammer ; the plates should therefore be occasionally drilled.  Drilling of furnace and the
lower parts of combustion box plates, shell plates, §e., should of conrse be done when considered necessa
in order to ascertain their actual thickness. If flaming s found to be of frequent occurrence in a-:;y
boiler, exira care must be taken in the swrvey and in fiwing the pressure’0s to be allowed as the ?ensilz
strength of plate when heated 1s often reduced to about 4 tons per square inch.  Drain pipes must in
all cases be fitted o superheaters in which a collection of water in the bottom is possible. Superlaeaters‘

that can be shut oft from the main boilers showld be fitted with a parliamentary safety-valve of sufficient

size, but the least size passed, without special sanction of the Sanitary Engineer should be three inches in

diameter.

The flat ends, &c., of all
should be fitted with shield or baifle plates where expose

~ Brae § Co., Stefield

boilers, as for as the steam space extends and the ends of superheaters
d to the hot gases in the uptake.

As the uptakes of haystack boilers and others of stmilar type are especially liable to injury from i
overheating unless careful precautions are taken while steam is being raised, the Inspector wmust in all - above the
cases persuade makers and owners of such boilers to make the strength of uptakes considerably in excess : ot ‘ 5 the centres of the
of that required Jfor ordimary superheaters subject to external pressures. s S whes, and the ends rolled slightly
e 2 L - &e., belc » the thickness of the urn
ety e furnace is riveted in one or more c
tibrie o by

ter are constructed of A

les will serve to show the application of the constants for the different cases that may g : i b ) ‘
| 44 " 99 (t). Wien harizontal furnaces of ordinary
! i : £ AT RS

longitudinally, and. the ends of ¢

* The following examp
arise :—

f
VAR
.

Furnaces with butt joints and drilled rivet holes—

90,000 where the longitudinal seams are welded.
donble riveted and fitted with single butt straps.

m’mo ” ” ”
80,000 ,, Rkl L single 2 single 5
90,000 ” »” ”» 3 » double ”»
Furnaces with butt joints and punched rivet holes— i 3
85.000 where the longitudinal seams are double riveted and fitted with single butt straps. STV il Y ' i o G e
75,000 » ”» » single ”» single 3 x % ’ i pUER S : ] ; 5 p 120, .-—12)’. " s M" : 375 O
85,000 4 & ¢ o 1 double o 5 e ! i e conditions which follow the formula are comp
Furnacas with lapped joints and drilled rivet holes— g g et : g T - ’ R o - oy i 12) g L e

the longitudinal seams are double riveted and bevelled.

80,000 where

70,000  » » ” i ,,  and not hevelled.

70i000 ” » " single it and bevelled.

65:000 » »” ” » ”» and not bevelled.

Furnaces with lapped joints and punched rivet holes—

75,000 where the longitudinal seams are double riveted and bevelled. ; T ; 1 1 . Ay

70,000 : 3 ’ 5 . and ot bevelled. St ; = SR g S . ,

65000 » 3 single . ' ond bevelled. ‘ it R " The radii flanges on the fire side should be

60,000 » 5o » ¥ ,, and not bevelled. LR e ; sidi M mes the dia: gf the 5

In the case of upright fireboxes of donkey or similar boilers 10 per cent, should be deducted from the ocnstants 54 g - ges & ould be as near Mm‘ of the “Ja # e plate as

given above, applicable to the respective classes of work. ; ik o of the yivet holes to the edge of Thi ilesat lhﬂ : &m Far
: ' : * the diameter of the rivets at least 3ths of an inch greater than th

B3 A bt
N i
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the ring between the flanges gl;oul(.i be.not less tham three times the diameter of the rivets, the Jire edge of
the ring should be about the termination of the curve of flange, and the thickness not less than half the
thickness of the furnace plate. Turned rings are such as may be considered a first-class method of
construction. X :

The holes in the flanges and rings should be drilled in place if practicable, but if not drilled in
place they should be drilled suﬁicz}m{ly small, and afterwards when in Place rimered out until the holes
are quite fair, the holes should be .slzg/zt/;a/ iape‘r‘cd and the heads of the rivets of moderate size.

After all the welding, flanging and heating is completed, each ring should be efficiently annealed
in one operation.

22

(). A greater compressive stress should not
Compressive stress on tube plates. be allow,

ed on tube plates than 10,000 ., which is
that used in the Jollowing formula ~—
(D—dy T x 20,000 "
W D = working pressure.
D = least horizontal distance between centres of tubes in inches.
d = inside diameter of ordinary tubes in inches.
T = thickness of tube plate in inches.
W = eatreme iwidth of combustion-box in inches from front of tube plate to back of fire box
or distance between combustion-boz tube plates when boiler is double-ended and the:
box common to the furnaces at both ends.

22 (d). When full allowance vs wished the rivet section, if iron, in the longitudinal seams of eylin-

drical shells should, when those seams are lapped,
be at least 22 times the net plate section, and if steel

. - rivets are used, their section should be at least 3§ of
the net section of the plate, if the tensile stress of the rivets is not less than 26 tons and not more than

32 tons per square inch. In calewlating the working pressure, thg percentage strength of the rivets may
be found in the usual way by the Bules, but in the ease of iron ripets the percentages found should be
divided by %3 , and in the case of steel rivets by 3% , the results being the percentages requived, If
the percentage strength of the rivets by caleulation is less than the calen lated percentage strength of the
plate, calenlate the working pressure by both percentages.  When using the percentage strength of the
plate 45 plus the additions suitable for the method of constr

) uction as per Rule 19 for iron boilers, may
be used as the nominal factor of safety, but when using the bercentage strength of the rivets 4-5 may be
uét*d as the factor of safety. The less of the two pressures so Jound is

the working pressure to be
allowed for the eylindrical portion of the shell. ~ See formule in Appendiz.

Plate and rivet section.

Builers— General.

93. Small boilers must be surveyed and be fitted the same way

h water and steam gauge, and all other fittings complete, and as
c(?z:;)?y with the same regulations as the main boilers.

boilers or steam chamber is to be so constructed, fitted, or arranged so that, the
escapzell(',fbit(:mm from it through the safety-valve can be wholly, or partially, intercepted bk
action of any other valve.

-valve must always be fitted between the hoiler and the steam
Ab:itl?x?str‘;e (];I(‘)nneeted );vith a steam receiver or superheater, betwe
morer heater or steam receiver. The object of this is obvious, viz.,
%%?1;5 thfough the failure of one. The necks of stop-valves shoul
95. BEach boiler must be fitted with a glass water-gauge,

: each boiler must be fitted with .all fitting
fﬁgglfgnt?t 1.3“1}(})1::},8’. factory has more than one boiler, and

as the main boilers, and
regards safety-valves, must

pipe, and, where two or
en each boiler and the
to avoid the failure of all the
d be as short as practicable.

at least two test cocks, and steam-

s as complete as if there were only
these boilers are fitted with

stop-
valves, each boiler must be treated as a separate one, and have all the requisite ﬁttings. P
e}

96. On every inspection of a steam hoiler the Inspector shall,
cide it. and make a thorongh examination of it. i
g0 mWhen ’the boilers are not large enough f_or the_ Inspector to get into, he sho
tested by hydruulic pressure at every annual 1nspec:t10n a_.t least. The hydraulic ¢
e lied at every inspection if the Inspector considers it necessary.
be a}{g 1]18 awbr it s only removable stays that prevent getting in, he must o
d he ngnst see them properly replaced before granting his declamtmn..
an If any part of a main boiler near the uptake fire boxes or furnaces is so constructed that the
Tnspector cavnot examine it, be is not to give a declaration, but shall report the case to the
Samtﬁryf 01:282‘:?:11‘ : reasons, and for special reasons only, the Tnspector cannot go inside a small
boiler ! mupst 'distiuctly state on the face of his declaration his reasons for not being able to do
?
80.

if the boiler is large enough,

uld see them
est should also

rder their removal,

iler is too hot for the Inspector to esamine the inside effic
f t27. zlf ;?ﬁv:)rggzlc‘se,mhgoshould dqclinq to examine t}m l?oﬂer, and absolutely
by 4 atI; until he can make an efficient internal examination.
certificate, testing a boiler the Inspector shall examine it, takg the necessary measurements,
8. Beforeh f‘: o eg working pressure should be in accordance with the regulations, and only
pes alcul;: te i?;r:nce to that pressure in accordance with Rule 20, If the test is not satisfactory,
:ts: ;ie:;z:erixust be proportionately reduced,

iently, and with
refuse to grant a

- v -
N

s
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R RS i d prevent
: essary alterations to be made by the ownersand p
o g_o m[?oz;ltlrlnst?: blgl‘izylﬁgﬁeotorywho grantsEtho‘ certificate should not increase the
amlay BE S ithout sulting the Sanitary Engineer. :
worging K . Wlﬂ}llOUtrﬁﬁtss i%!:gerltlilgcate must exam_i;e, the boilers thoroughly,'and,fm 3118
iy flmpzfslri‘:stgu%tions from the Sanitary Engineer, will be held responsible for the
absence of sp

ons : i leaned for a thorough
e 11 new boilers, and boilers that have been cleaned for a thoroug
i £ IbDSI})r('}fﬁgﬁlizli):zs?lre, in accordance with Rule 20 previous to’ the boilers bqlntg s%t;
Tepair, g covered in, to test the workmanship, &e. ; but the WOl‘l.xll'lg" preszure 18 do -
e befo?iltll)];yﬂ?;e strength of stays, thickness of plates, and strength of riveting, &e., and n
determin the st
i i ki ressure of the
© i et in no case exceed twice the calculated working p
hge (l;)f{th:au;:ieie:(t) ?)ltleo;lfl:liﬂile?l until the boiler has been examined and lllfntll the strength has
e llt 13 from the necessary measurements taken frqm the bm!er 1t_ste S 3
e o aﬂe boilers are set the Inspector may, at any time he thinks i 1lflecests Ty, it
A e f:e te. have them tested by hydraulic pressure to satisfy himself as (; ztmy e
e Cefrt)llazgsb,no‘t easy of access, care being taken in the case of old boilers not to overstr
2k ?rb(\)lt I’che test must always exceed the working pressure. PR T Rl
them'l"he hydraulic test should before a certificate is granted be applie
iou rorking certificate. : Syt el
By i ot inspected by one Inspector, and the inspection is completed an
Whe? 3 borlxltiilliéjirx;(l)?}l}i',uilfb It)ie Insg’ector, who witn’e_sses the test of the b};nIler by ’:Jy(il}*lz;ﬁﬁ
« certlﬁoahe g"ll‘g opportunity of examining it inside and ovtside after the test, suc ¢ nsp(ic}al 01;11 i
grizsm?ﬁe 2:;(; pre}sgure to be allowed on the boiler in ques’cmn,}c takmrtgﬁcarte t?v i;[; toll;xrléssuie ki
s ; ‘ho i i ly to grant a certificate, I
he Inspector who is ultimately to g b
I ge]l])?’a?llcl)gvi(ieonnitr.) In the event of the original Tuspectors ha}mg no oppotrtlzntl;cl};
in his OPlnlOtlll:e boiler inside and out after the hydrostatic test, the Inspector muiti Te- (?ssqure
t'bo 'iff Ill)lyl'n '?vater and examine the boiler inside and out before determining the working press
oile : e |
o et i 8 test, and the date on which it was last applied to the
; f the hydraulic pressure test, anc ' ! )
boileri hil?(;ﬁ?(‘ll liteoiuserpte(i in the Inspector’s certificate, and recorded in the dimension sheet of
o }’gisl;:étors should pay particular attention to the examination and testing of steam pipes and
eoono;‘rlx;s?:':;“”g pressure of well-made copper pipes when the joints are brased is found by the follow-
ing formula :—
6,000 x (I'— %
D
T = thickness in inches. w
Wh fﬂi ;;;::P (;izg Z'J}if;éfazcﬁ ::d not over 8 inches diameter substitute in the foregoing formula
Vhen the pive .
'fff"}}ig internal pressure on wrought-iron pipes made of g()f)d mateer, alm.l 1;1;; na;wibdeedzc o%'?,/mfﬁ
detm*minfd by the followsng formula, provided that the thickness is not less than g inch
aiﬁ‘p, by hydraulic test, &c., satisfactory :~—
6,000 x T
D . .
T = thickness in zmk{&. o
D = diameter inside tn inches. : £
Feed pipes should be made sufficient for a pressure 20 per cent. in eacess of boiler pressure.

e ? ion joint is fitted to a bent steam pipe, the Inspector

g o .p : 181\;‘11110};sdﬁf;ﬂigtbglktgizsg?ﬁg&d’ in order to prevent the end of the pipe being
should reqml‘cl 8 ketg This regulation should be complied with in all cases of bent pipes .ﬁt_ted
fo_rced et . ngén oints. Fit;:ed glands and bolts should 'be fitted to t_he expansion joints
e E(')dl{lit te Xul:xz]m;ipesJ as cases have occurred, particularly with small straight pipes, in which
:}fx: B(:::l% oyfst}(ie pilpes have been forced out of the sockets.

i i i i loyed in such a manner
i hich the Inspector finds that cast iron is employ: ]

s II;, -aunlglfﬁ ;e:mre of stean& or water, he shall report the cquumstances to the Samtt;ry
b s su'n]:;(;der that he may obtain instructions how to act. Cast iron must not be used for
E;:g;ui?fdl the Ihspector should discourage the use of cast-iron saddles for boilers.
stays, §

ilor i ireumst hatever, to be
llowed on a boiler is not, under any circumstances whatever,
i g:c;dAu;‘:{:f:u?l;emi:ﬁptetor has previously written for and obtained the sanction of the
incre es
e gk i ini i d gsure may with safety be allowed,
> tor is of opinion that an increased pre ay g .
hI!lll con:;;hlfn{;:ge c\')vith the I};spector who last inspected the boﬂer. s apd if on .Iefzrmnﬁ; thg
e hy the existing pressure was formerly allowed, the Inspector is still of opinion t. at it
masox‘;l; M ?reased he should communicate all the facts of the case to the Samj:a.ry ngineer ; bu;,
:;aZbovenslt(ated, tﬁé pressure shall not in any ease be increased until the question has been decideu
by him.

e working pressure.

= working pressure.

S iR

o e

sg
|
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89, The Tnspeotor is instructed that in all new boiler, T Rt . : it Sofety-Valee Areas—cont. ¢
safe -vzl:‘lea;qd stop-valve should be pbolaoed direct] mdiﬁmtg:%lfgftm oo be 3 5
ettt ive sd the flaugo which is bolied on to the boiler, should be as pmotvive | (Arwctilre | e | e spuars. e
P P Tnspector should note that it is not SRt i e g ' : Boiler | peromars | RO | Phookot oo B} (el o £
har o il s Wik a2 g kol b oo vk o | g e L ‘
M OF course in any case in which the Tnsp O Tk S PR S P ,
e e ot ol Givgrononc Gl g SR . 36 17 200 157 iss '
e g sl e, songt o Wi, the o e it ol plusd om0 6 | dm omelooam pomede oy
of the case demand. b gl v ‘@?“f""hmﬁiﬁ@nu& elamirsiiet T A SRR 160 s s . = 'i”
33, The area of safety-valves uare foot ROk PN Sty o 162 21 177 195 102 181
than one safety-valve ﬁeboﬂ‘er)l’tz:gombined aiﬁ:;ﬁ surfaco or (when there is more 5 s .16 210 178 194 193 ‘180
fhok given in the following tables opposito tho boilr prossuro inteaded. less tha e i et 203 105 8
‘not less than two inches in diameter. 'This applies to new boilers w) provi valves ar ' i o r 166 207 181 191 196 a7
ke DGR Y i ek bdpd [ i f foolm AR e
s certaining the fire grate area, the length o B Bratl i 50 i ' ' i : £y 17
to the front of the bridge, ar grate shonld be measured 1701 209 185 287 200 274

5 B%mg at the middle of their length ;
" " 1f there is only one safety-valve on a mai .
;thout first referr g the .'toﬁx'em,“ n

= 4

v : ngineer for s, e o R : ' . 34 The ‘Tnspector in his examination of the boilers and appurtenances is particularly to
?asﬁsb ould | 'bembmtted for the consi Jerati #"cfm;i tnry r than two inches X * o T direct his attention to the safety-valves, and whenever he considers it necessary, he is to satisfy

_ Safety-Vaios dreas.

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
responsibility of issning a certificate before he is fully satisfied on the point is very grave. 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 hand.

Care should be taken that the safety-valves have a lift equal to at least one-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 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. -1
Too much care cannot be devoted to seeing that there is proper lift, and free means of escape %

seseessss

1215 o9 of waste steam, as it is obvious that unless the lift and means for escape of waste steam are %
V{2481 5 Ui LETE ample, the effect is the same as reducing the area of the valve or putting on an extra load. The e
4:2 ' 973 valve seats should be secured by studs and nuts.
'ﬁ Vg9 The Inspector shall, as far as is in his power, make these points generally known to the

398 267 owners of steam boilers. .
‘-g‘d ; ey Safety-valves that are spring loaded.—The size of the steel of which the springs are made must
o gsg. ‘g i be in accordance with that found by the following formula : —

378 Lo e s g

e s e

g

LI

8 — the load on the spring in 1bs. -

D — the diameter of the spring (from centre to centre of wire) in inches.
d— the diameter, or side of square of the wire i inches.

C — 8,000 for round steel.

O — 11,000 for square steel.

The springs shall be protected from the steam and impurities issuing from the valves.

When valves are loaded by direct springs the compressing screws shall abut against metal stops or
washers when the loads sanctioned by the Inspector are on the valves.

The springs shall have a sufficient number of coils to allow a compression under the working load
of at least one quarter the diameter of the valve.

35. 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 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.

x 4 : i
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APPENDIX, -

(8ee last paragraph of Rule 22,)
CYLINDRICAL BOILER SHELLS.

JoiNts wite DriLiep Hovgs,

Formule for ordinary chain-riveted and ordinary sigzag-rive 0th i
deseriptions, when every alternate rivet in the outer or z"z t}zg oégifcfidirjzz;”rt?o:: tzagozejomta gl
Let E = distance from edge of plate to centre of rivet in inches, TN
V' = distance between rows of rivets in inche
Vi= dzsaiiz;cleﬁb)e;tween wmner and middle row of rivets in inches JSor joints J and K (Figs. 18
B = boiler pressure in lb. per square inch,
C = 1 for lap or single butt joints.
C = 1'75 for double butt joints.
d = diameter of rivets in inches.
D = inside diameter of boiler in inches.
F = factor of safety for shell plates, as by Rules 19 and 22(d)
n = number of rivets in one pitch. ' 3
Py = diagonal pitch in inches.
» = diagonal pitch in inches between inner angd
p = greatest pitch of rivets in inches.
r = percentage of plate left between holes in greatest pitch,
R = percentage value of rivet section.
By = percentage of combined plate and rivet section,
8 = tensile strength of material in Ib. per square inch, of ‘seétioh.
T = thickness of plate in inches.
Ty = thickness of each butt-strap in inches.
7, = least value of v, R, Ry, as the case may be, divided by 100.
When joints are used in boiler construction other than these shown in the atta
when any of the rivets are pitched less than two diameters apart, the particulars of s
be submitted for the consideration of the Sanitary Engineer.

middle rows of rivets in inches for joint J.

1R

ched sketches, op
uch joints should

OrpiNarY CHAIN AND Ziozac Riverep JoInrs,

Iron plates and iron rivets or steel plates and steel rivets :
100 (p — d) o
P

Iron plates and iron rivets :
100 X d* x 71854 x n x C _
pxT ¥

Steel plates and steel rivets :

100 x 23 x d® x ‘7854 x n x C x F

45 x 8 xpx T

Given C, d, F, n, T, 10 FIND p, 50 THAT # aND R ARE EQUAL,

T

R.

= R.

Iron plates and iron rivets :
d®> x 7854 x n x C

T
Steel plates and steel rivets :
23 X d* x 1854 X nx C X F
45 x 28 x T

Given C, F, n, T, r, To FIxD p AND d.

g =g,

s =

Iron plates and iron rivets :

e A Sz
(100 —r) x 7854 x n x 0
100 x r x T

(100 —7)7 x 78baxnx O P
Steel plates and steel rivets :
45 x 28 xrx T -
23X (100 —r)x 7854 x n x O x P
100x4'5x28xrx T 2
2 x (100 —7)? x 7Bbd xnx Ox P
Ir(t)Z plates and iron rivets or steel plates and steel rivets when d is Jound first,
en

w»](m(rii 2
100 — »

[ eAAAAAAAAAAAAAAA

ARAANANAAAAAAAAAR A~
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Burr-STRAPS.

Iron plates and iron buti-straps or steel plates and steel butt-straps ;
Double butt-straps :

L& 7
8
Single butt-straps :
!k e r
=13
8

For Distance BETweeN Rows or Rivers, &e.

Iron and steel:
3x d

2
Chain-riveted joints (Figs. 2, 4, 6, 9, 11), nof less than :
SR =Y,

i

See note at the end.
Zigzag-riveted joints (Figs. 3, 5, 7, 10, 12) :

vV (Uip +4d) @ + 4d) _ 5
10

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

D
To DETERMINE THE WORKING PRESSURE.

8x 7% T iy
FxD ;

CrAIN aAND Ziczac RIVETED JOINTS IN WHICH EVERY ALTERNATE RIVET HAS BEEN OMITTED
v THE Ovter Row, or 1N THE OUTER AND THE INNER Rows SUCH AS ARE SHOWN BY THE
FOLLOWING SKETCHES :—

Iron plates and iron rivets or steel plates and steel rivets :
100 (p —d) _
il LTI
b 4
Iron plates and iron rivets :
100><d‘3><'7854><nxC_R
p T

Steel plates and steel rivets :
IOOXZSXJZX'7854xnxCxF=R

45 x28xXxpxT
Iron plates and iron rivets or steel plates and steel rivets :
100 (p—?d)_'_ﬁ g
» n

Burr-STRAPS.

Where the number of rivets in the inner row is double the number in the outer row—
Iron plates and iron butt-straps or steel plates and steel butt-straps—

Double butt-straps :
SXT(@—d)_ 5
8 X (p—2d)
Single butt-straps :
IXT(p—d) _
8x (p—2d)
When the number of rivets in the inner row s the same asin the outer row—

Double butt-straps :

Th.

o
e T
Single butt-straps :
L R T
8= 750

For pisTANCE BETWEEN Rows or Rivers, &o.

Iron and steel :
3 Xd

"“2"* - E.
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 Chain-riveted joints (Figs. 13, 14, 15, 19) :
"j,-‘/‘(lx,p+4d)(p+4d) o .
s L0 =V &The greater of these two values of V to be used.
B me Ay the end. i
LS v SRR A e i \
~ For joint K (Fig.15) :
oo Ibrjomé p }F;yvl;) See note at the end.
. Zigsag riveted joints (Figs. 16, 17, 18, 20) :
) N P+ d) o+ d) = 7.
 Diagonal pitch (Figs. 16, 17, 18, 20) :
o fptd=p,
- Porjoint J (Fig.18): :
AP 8D T8 _
b2 e ' 20 e it
" Diagonal pitch (Fig. 18):
L

To pETERMINE THE WORKING PRESSURE—

8x%x2Z_B
TR F LR

 Note.—The minimum value of V or Vi for chain riveted joints
4 more desirable. ,
BoRE Maxmwom Prrcmes vor Riverep Jorws,

T = Thickness of plate in inches. et :
» = Maximum pitch of rivets in inches, provided it does not
C = Constant applicable from tlaefollo;ciay table :— %

|

i gioen as 2, but

Number of rivets - Constants for lap v

Gonstants for donble
iy o it g e b b il

butestrap fonts. |

o (CxT)+13=p.
 When the work s first class, such pitches may be e

3 , Jar as safety is concerned, yet in some
cases it may be well not to adopt the greatest pitch found by the formula.f e mammwnd’p{;:h':m i
S i X _ , in any case the pitch ig =
found to exceed that arrived at by the foregoing formula, for the particular deserinti of joint and
d, but in all cases reported to the Sanitary Eumlmr '

~mot, however, exceed 10 inches with the thickest plates for boiler shells, If

hickness of plate, such pitches should not be passe i 4

(True Extract.)

¥

5'.'_'_1'0 thé*Supériﬂtandent, Government Press,

-, the Sanitary Engineer to Government,

s unicipal Department.
ent.

 Messrs. Binny & Co.
Messrs. Richardson & Cruddas, Bombay.

(Signed) ~ W. B. psWINTON,
: Secretary to Government.
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The revised rules under the
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JEublic Works  DDePARTMENT.
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C. No;fﬁl?ﬁ%swf 1897; 2255, 3086 & 5057 of'%8
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(2/ : ; . “!£ZT' Revised rules under the Steam g =
boiler§ amd Prime MOvers Act, : 1

’

R T 1893,

FORTORDERS.
|

f The rules under the Steam- \

e OGN <

‘boilers and Prime MOvers Act, 1893,

i . ;wece in 2€CordancCe with G.J.ng W
1 ’ Flag A, ;dated 23rd January 1897 published
! for adoption s A QW/A‘““’?/@“‘V b/
z Flag D, 12. In G,U,1J18 W dated 1Jth April ;
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4notjfied 28 required by Section 23

le the AcCt,
s s 24(4 i
Flag E.

13, In G,V,1444 W dated 28th May

sl |

H
2
L

1897 a further addition was pPro-

;posed by the Sanitary Engineer.This
Ss tS !
y [was 2189 duly notified under SeC, 23

—

S

Of the ACt, whereupon Messrs, Richard-

g |

!SOn and Lruddas of Bombay suzzested

1 20 ~

: iCertain amendments which were

& i
|

refers

red t9 the sanitary Fnzineersfoy ra-

e
=
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W‘ Ny‘{%g“'/ \\ 4., His reply is recorded with Gy

¥ \ ¢ 4 | [é
5 . . ~cw* OF} QVQ~\§k/f B31J)4 W dated 8th NOvember 1897. His

auly

T vay?& \/ 3 pfOposalsIhmvin; been 2PProved ;were

- s"‘"7 1-48,
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BUILDINGS AND ROADS.
CIVIL WORKS.

Q&nﬁr nment (18981 of AXladras,
PUBLIC WORKS. E

duly notified for CritiCism. » . ,

5. With referenCe t0 this notifi-

Cation Messrs.,Binny & LO,prOopOsed

Certain amendments whiCh were referr

t0 the Sanitary Engineer who now :
: /
. X X G NOBOB7 B lag %
Submitsia revised draft notifica-
g
tion embodying 211 the previous »
a.mendments(a,nd makinz Certain addi- -
tionS/S‘i) 28 1O bring the rules into
COmplete 2CCOrd with those issued |
by the B9ard Of Trade, Enclosures
5 ! 1898.
6. It is sSuggested that the rules { Y 7
pare copies
25 noOw revised be published under i v/ A
\ s S pudo) '/‘% }i b T 3
| Section 23 Of the ACt,and that 3 \ R .
| nt 1 110wed f \ Bar b e 7 // : o
! hs b 1101 fOr reCeipts ¢ A - ! R/ 7
{ months be 2ll10we r reCeipts of [ ] : Z ‘,Lp W@pﬂfb&/
suzcestions after whicCh the rules | B e : GO-, NO. W Wﬁl 1898’ Z
. will be taken intO final COnsider- ‘ ; .
2tiOn and passed for adoption, ] #
: E
s The acCogmpanying draft Order ? #
k " .. k l‘u & & $
is accordinzly proposed, s l g : : X
§ | i i
: / “
L 2/ Lo SEPTEMBER. .
///’M /I‘,/d— / 1‘ q ¥
o 6 %
i % ‘if ‘;
V.| \ -
o
f
! &7
| .
‘Y:_' { o~ 2 s
A DALas K 4/},
1 L
s
» .
Steam-boilers and Prime-movers Act, 1893
The revised rules under the —, submitted by the Sanitary Engineer, approved
and ordered to be published in the Fort St. George Gazetle.
§ ik
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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Buildings and Roads.
Civil Works.

Reap—again the following paper : —
G.0., No. 3104 W, dated 8th November 1897,

—

Reap—also the following papers : —
From Messrs. BINNY anp CO., dated 4th December 1897.

From A. 8. RUSSELL, Esq., Acting Sanitary Engineer o Government, to 4
3 e

Secretary to Government, Public Works Depar : 3
9th March 1898, No. 310, epartment, dated Fort 8t. George,

In reply to your endorsement No. 5333 (. dated 8th D
from Messrs. Binny & Co., I have the honour to forwdrfcifonberofl 819;7, on letter
dated 8th instant, from the Inspector of Steam-Boilers, py etter, No. 50,

2. Until a reply has been received to g3 reference W.hich
England for the Board of Trade rules, the query regarding
be properly answered, as there would appear to be some dj :
formula and the formula commonly used. Pending receiptl;s(i:‘fel;a nr‘;ylbetgeeﬁ this
Inspector’s rebommendation to attach the sketches of the joints to th%{‘ ’1 e Boiler
publish both and allow an extension of time for eriticisms, might be givenue(;zcint(i) >

3. Raule 33 of the existing rules requires amending as follows :—__
In the first line—

For “the area per square foot of fire grate surface of safety valves. op »
Read “ the area of safety valves per square foot of fire grate surface or”
’ -

: has been made to
Fasa mumerator cannot

From the Sanitary Engineer to Government, dated 23vd March 1898, No. 604.

From J. A. JONES, Esq., MEM. INST. C.E.,, F.RS.E., Sanitary Engineer to Govern-
ment, to the Secretary to Government, Publie Works Department, date d
Fort St. George, 12th July 1898, No. 1161. <

With reference to your memo., No. 1758 C. of 22nd March 1898, and in continy.
ation of my No. 319 of 9th March 1898, I have the honour now to submit, for the
approval of Government, a draft of the proposed amendment to the Boiler ID’Spection
rules.

2. The rules have been thoronghly revised with reference to the Boiler Tnspee-
tor’s letter enclosed in mine above quoted, and they now appear in a complete form
alterations and additions to existing rules being shown for convenient comparison in
italies.

3. Omissions or substitutions cannot be shown in this way, but there is only one
of importance, viz., the substitution of the rules sanctioned in G.0., No. 1018 W. of
10th April 1897, by the new rule numbered 22 (), which not only covers the
former rule, but is of more general application.

4. The rules are based on the Board of Trade rules.

5. The rules as now submitted include of course those published for receipt of
suggestion in the Fort St. George Gaszette of the 15th June and 80th November 1897,
but which rules were not confirmed—it is in fact due to criticisms received in respect
of the later issue of November 1897 that these present proposals are now submitted.

The revised rules under the Steam-boilers*and Prime movers Aect, 1893, sub-
mitted by the Sanitary Engineer, with his letter No. 1161, dated 12th J uly 1898, are
approved and will be published in the Fort Si. George Gazette, with the following

notification : —

NOTIFICATION.

In exercise of the powers conferred by section 23 of the Madras Steam-boilers and Prime-
movers Act, 1893, His Excellency the Governor in Council proposes to issue the following revised
rules under the said Act, in substitution of those already published. The Government will con-
sider any suggestions made in respect of these rules which may be received within three months
from date of publication hereof.

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 ;
() ““Section ” means & 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 Inspeetor.
3. The Inspector shall not undertake any professional work unconnebted 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 examination
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 register of examination fee receipts ;
(5) a book containing counterfoils of licences ;
(¢) a register of boilers in the following form which has been prescribed under
seetion 9 :— .

|

| Registry When, When | Maximum Time for
Nams Place where | number and | Nominal| where and Date of | pressure at | which this A
Fow boiler is | description horse and by where | grant of | which boiler | ~ licence is -
adbbaden oy situated. |of boiler and| power. whom last licence. may be to be in -]
age. made. |repaired. '! worked. force. E,

il

|
| | | |
(@) a book containing a detailed account of every examination made by him ;
(¢) a diary of the work done by him from day to day ;

(f) a register of licences suspended or revoked under section 11 (this register to be pre-
pared upon information furnished to the Inspector by the suspending or revoking
authority, i.c., the Sanitary Engineer) ;

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

be prepared upon information furnished to the Inspector by the Chief Presidency
Magistrate).

7. The Inspector shall furnish to the Saunitary Engineer, on the third working day of every
month, a copy of his diary for the preceding month.

8, All examination fees shall be paid into the Madras Bank by the owners of boilers, and no
boiler shall be examined under section 5 unless the notice sent to the Inspector under that section
is accompanied by a Bank receipt for the fee; and the Inspector, if he finds that the right fee
has not been paid, may decline to examine the boiler until it has been paid.

9. An extract from the register of examination fee receipts which is compiled by the Inspector
from the Bank receipts referred to in Rule 8 shall be forwarded by him, monthly, to the Account-
ant-Geeneral who shall verify it by reference to the amount actually received on account of
examination fees during the month to which the extract relates and forward it to the Sanitary

Engineer for record.
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10. The Inspector shall be subordinate to the Sanitary Engineer and shall obey all lawful ' 17. The pressure on plates forming flat surfaces is found by the following formulg : —
orders issued to him by that officer, ' " C x (T + 1) .
Ce—Examinations. ] S—6. = Working Pressure.
11. Esamination fees shall be paid in accordance with the following scale :— ¥ _ . T = Thickness of the plate in sixteenths of an inch. i -
_ RS. L Yoo ; 8 = Surface supported in square inches,
(i) For the examination of each boiler not exceeding 10 N.H.P. SRR ' , i g C = Constant according to the following sircumstances,
.5 i o s g . 0 = 100 when the plates are not exposed to the impact of heat or fl
(i1) ’ » ” i) 9 ”” . s 3 % 4 X 4 T llame, and the stays are
gty % . & > 5 il il { fitted with nuts and washers, the latter being at least three times the diameter of the stay and
(iv) 5 » » ” » PR s To ‘ } two-thirds the zhmkness of the plates they cover.* i
) 4 o b 3 : boﬂ;r e:ceedmg .50 Fhrniti e 1 ﬂttedo wih?guzs ::11[ ;fle plates are not exposed to the mpact of heat or flame, and the stays are
12. Examinations will not be made on Sun ays except in cases of ahsolute necessity ; in @ ;] C = 60 when the plates are exposed to the i .
such cases the fees may be increased 25 per cent., the Insp?ctor and his staff being allowed to ,‘( with the plates, and tbegstuys fitted Evith nuts ai&m£::ﬁefsf tllll?ga(i:egal:gﬁ; m;g ‘;iz.altntlirn 8l
divide the additional fee amongst them in proportion to their pay. / the d(i)amet;: ththe Bltlay ;“22 two-thirds the thickness of thy plates they coger. S ee times
: # , - = waen the plates are ex osed to the impact of s
Iron Boilers. i with the pg:.)tes,h and 1fhe stays fitted &ith nuts only.p * of heat or flame, and stcam = Encinced
: . . = lates are exposed to the i t of h : :

3. The Inspector is required by the Act to fix the pressure to be allowed on boilers. In : when the p P © 1mpact of heat or flame with water in

erfolrgning this vI:'y responsible and onerous duty he must be very careful, asin the event of i3 with éh?_ pg:)tes, and the stays screwed into the plates and fitted with nuts o e
:}a.)ccident it will be necessary for him to prove clearly that he used due caution. On the one hand i with th; lat: hen :zlhe}plates are exposed to the impact of heat or flame, with water in contact
he must be careful as regards safety, and on the other hand he must not unduly reduce the ‘ substantia{) heafl’san the stays screwed into the plates, having the euds nveted over te form

ressure on a boiler. . § : C =36 : :
P o Inspector should fix the working pressure for boilers by e vl aliblohs af | i ' o plgt:sh?i ti}:}hozhglztt:ssare expgse_dtto the impact of heat or flame, and steam in contact
the strength of the va‘ll-ious parts, and according to the workmanship and material. : |H8 . form substantial hénde ye screwed iuto the plates, and having the ends riveted over to
he case of boilers made in India, the [nspector may receive and examine plans and it # — 67 . - 59 :
cu]argrtl)ft b?)i(i{;rg before the commencement of manufacture with the object of preve}:lting quesms Bl nto tl?e ;Ia?ex*a:r?::'tgtl:d};?::& AN Syposed: o Ll gt o heat or flume and the stays are screwed
o the boilers are finished. : : e G O {

anm%%l?efrtxe:he eInspector has received plans and tracings of new boilers, or of alterations of ; the {:te:a:ﬁ:nv;g f:‘l'ﬁo};}:(tie%ar:hstlffenefd by T or L irons, and a greater pressure is required for ;
boilers, and has approved of them, he will, of course, be careful in making his examination, when o cons?dera.tion of the Sonit i f Ee use of the above constants, the case should be submitted for the
the boiler is ready for work, to see that they have been followed out. 'When he has not had the L - ansorhigl 31'5’ ¢ ngineer.

plans submitted, but is called in to inspect a boiler, he will, of course, measure the parts, note the constants should b eflncgdo l:crewed plays are much worn or when the nuts are burned, the
Eetails of construction, and, if necessary, bore the plates to ascertain their thickness, &e., before i present themselves ?ztrth: i pos ol}tint:meg.lgp ecto:-i I.I;H.St aet a‘i’ca’dﬁ“g to the eircumstances that

$ i tificate. I8 5 2oL, and 1t 1s expected that in cases where the riveted

e gl'ir‘%sehlllis(;)(:;tloreshan not deéclare a boiler to be safe unless () he is folly informed as to its il eads of sorewed :(fa',:i In the combusfgm boxes and furnaces are found in this state, it will be

“ nstruction, material and workmanship, or unless (4) he is furnished with g certificate from a ; 2 enTxtlleoeInssm) ¢ - hue;a the constant 60 to about 36,

E?hjef Engin’Ser - Segeim ot Whe L, sl company. He should therefors be very careful \ P 2 ts}gec ;rsso Omllbd not in any case allow g greater compressive stress on the edge of the

how he ventures to give a certificate. ‘ & ; plates than 7, 'per Square inch, which is that used in the following formula :—

15. In the case of new boilers the Inspector may allow a stress not exceeding 7,000 1b, per L - (M) = Working Pressure,
square inch of net section on solid iron screwed stays supporting flat surfaces, but the stress ) y x D
]calould not exceed 5,000 Ib. when the stays have been welded or wor!:ed in the fire, 1l 4 D= _leag,t hopzontal distance between centres of tubes in inches.

. The areas of diagonal stays are found in the following way : Find the area of a dircet stay & d= inside diameter of ordiﬂ_ary tubes in inches,

ded to support the surface, multiply this area by the length of the diagonal stay, and divide || T = thickness of tube plate in inches,

?}?: roduct by the length of & line drawn at right anglos to tho surfacs supported to the end of I8 W = extreme width of combustion box in inches from front of tube plate to back of fire-box

th giavonal stay; theoquotient will be the area of the diagonal stay required. : or distance between combustion bos tube plates wheéh boiler is double ended and the boy
" When gusset, stays are used, their area should be in excess of that found in the above way, ‘ common to the furnaces at both ends,

A stress of 6,000 lb. may be allowed on the net section of iron stay tubes, providing that the net { : 18. The Inspegtor should take care that boilers, the outside of which cannot he see
thickness is in no case less than § inch. When screwed stays are used, and the threads are Jine, the : cleared of all covering and fittings for inspection whenever the Inspector considers it necel;;azl'e
depth of the nuts should be at least 1} times the diameter of the stay. ! It will often be found necessary to reduee. the pressure, unless the boilers are partially clea.réy(’i'

16. When the tops of combustion. boxes or other parts of a boiler are supported by solid , from }::heu' seats to enable the Inspector to judge of their condition. 1f the owners in any special

. S 0q 08 AP e Tope following formula. should be used for finding the working pressure to be 3 i case have any good reasons for not wishing to clear them when the Inspector requires it, the
;(lafo:rj‘elgu;n tlgllofgird,ers assuming that they are not subjected to a greater temperature than the ak! ,Ilflllzpﬁt:r sg?:lrg s‘tbmltl?het“;ll‘]oiehme n detail to the Sanitary Engineer for his 00nsl'dera’tion
> 5 : | us i g ol . . A .

ordinary heat of steam, and in the case of combustion chambers that the ?nds are fitted to the w2 tﬁ?)cmughly s;&‘:f’y (;]eimseff. €1s not to certify as sufficient any boiler respecting which he

edges of the tube plate and the back plate of the combustion box.

i wiheed The Inspector should record in his inspection book the dates on which boilers are inspected

when and to what extent cleared from brick work, and whether the boi]
= ino 3 i i : ; o
e~ = Working Pressure examined, and if not sef, where they were examined. Boilers which havew%:azlfeilg:rerf tsirh?g
N W'dth(zgg-om%um,’;n L i & : H in all cases be subjected to the hydraulic test before the brick work is rebuilt. 23
= 1 8 ‘ \

= Pitch of supporting bolts in inches. a8
]1; — Distance between the girders from centre to centre in inches, : | :ﬁ{:;t:ﬁz l,_:l (fll(l)zeur;lléesruof wor klm‘gl pressure over boilers inferior in any of the above respects, as
R e B g N g terial will be disconraged. . Toy i P1A0¢d at a disadvantage, and good workmanship gnd
d = Depth of girder in inches. ma Wafl : J'ed l_scolnll)‘a_gle - Lhe following rules are therefore prescribed,
= . B ) n eylindrica ; R : s
6 s iicesinn ot b L o, ] o ah theys i Cﬁ B gl ;ﬁlﬂgﬂ?gi l?ftfgia?:?g ;r:;{}l;to?alt wlnthtnflil the rivet holes drilled in place
‘ ; s : of at least five-e : :
N = gz:mb;rooﬁ‘osumoﬁmy bolts. ' { plates they cover, and all the seams at least double riveted with rivetz ‘E’:"ﬁf ;l,],e:l}rléﬁmess Off th:
i hen th mber of bolts is odd. | 3 aving sowance of ng
C = —=—2"— when the nu 1
NA4:1 i ! * If the diameter of riveted washers be at ]
g tt
0 (N + 1) 1,000 when the number of bolts is even f ! plates they cover, the constant may be mcfe:se;ntso 1‘{;8 hirds the pitoh of the $tays, and the thickness not less than the
. : ? : When doubling plates are fittad of the same thickness the plates t * 3 il
. i % : b 1t df the plate between them ShOuld be (7‘ - the P;’;-:h ogthglf‘tﬂ.vs, the constant may be increaged :nqlzz_‘ © plates they cover and not less in width than two-thirdg
The WOI‘klng pressure for‘ the Sl}l)lvnrtll)g 0ilS ana ior P 9 Bamitar e’;}n r;_:“lrng plates cover the whole of the flat surface, the case should e submitted for the consideration X
Cetermined by the rule for ordinary stays, : : o Wpx e i . AN of ‘the
14 ’1
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more than 75 per cent. over the single shear and i :

I A ) ; provided that the boilers h

inspection during the whole period of construction, then 5 may be;eus::ie:: th:;eacl:ginog Ei?et”

The tensile strength of the ironis to be taken as equal to 47,000 lb. per square inch with tge
rain, and 40,000 1b. across the grain. But when the above conditions are not complied with,

the additions in the followin, 1 : i
ot'e e:c 5 1c ;.s v ollowing scale must be added to the factor 5, according to the circumstances

A* 15 To be added when »ll the hole fai i Ty

i . T but dl(11i<lllee¢(11 out of place afte: g:?ldi‘:;. et s atidionk Sms
i s o bea when all the holes fal i itudi

. T li:;n %ﬁllgd (ﬂlt of place before %fa?ldi;g. i o g veanst,
: o be added when all the holes are fai i ol

but punched after bending instead :fl rd;ﬁ%d.gmd . .

D To be added when all the holes are fair and

but punched before bending.

Et+ 75 To be added when all the holes are not fair and good in the longitudinal seams

F -1 To be added if the holes are all fair and i i .
drilled out of place after bending. good in the cirumferential seams, but
G* -15 To be added if the holes are fair and

ot

good in the circumferential seams, but

drilled before bending.
Hes 39 Topl:; :];i;iﬁ fltfertlll):nl(ll('i? are fair and good in the circumferential seams, but
v i Top?lzg}i?de ‘110;;02: %;(gfzgt.ue fair and good in the circumferential seams, but
Po3 mEe et e oo o
> 2 the said seams are lap and double riveted. seams, and:

To be added if double butt straps are not fitted to the longitudi
ki tll:e said seams are lap and treble riveted. 0 be longitudinal seams, and
7 o be added if only single butt straps are fitted to the longitudi

sk the said seams are double riveted. o RS il

‘15 To be added if only single butt straps are fitted to the longitudi

T the said seams are treble riveted. P 0, the Jongitudinal seams and

1-0 oﬁ:e:\;i(;l'ed when any description of joint in the longitudinal seams is single

‘1 To be added if the circumferential seams are fitted with si

are double riveted. s’ s sths and

are single riveted.

To he added if the circumferential seams are fitted with double butt straps and

are single riveted. : i

To be added if the circumferential seams are lapjoints and are double ri

To be added if the circumferential seams are lap joints and are singl: rrilv‘;ette(:il.

5 To be added when the cig:umferential seams are lap, and the strakes of pla.tes

are not entirely under or over.
£+ 3 To be added when the boiler is of such a length as to fire from both ends, or is
of unusual length, as in the case of flue boilers; and the circumfergntial ’seams
fitted as described opposite P, R, and 8, but of course when the circumferential
scams are as described opposite Q and T, V -3 will become V -4.

+ 4 Tobe added if the scams are not properly erossed.

+ -4 To be added when the iron is in any way doubtful, and the Inspector is not

satisfied that it is of the best quality.

Yy 165 To be added if no certificate is produced from a Chief Engineer of a recognized
Boiler Insurance Company or if the boiler was not open to inspection during
the whole period of its construction by the Inspectors of -any recognized Boiler
Insurance Company.

o ioNBil O Q7K
&

oy o> ML T 3
® When the holes are to be rimered, or bored ont 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.

Note.—If the iron be tested and the elongation measured in a length of 10 inches is not less than 14 per cent. with
and 8 per cent. across, the grain, and the Inspector is otherwise satistied as 1o the quality of the plates and rivets, then
45 may be used instead of 5 in which case the minimum actual tensile strength of the plates shall be used in calenlat-
ing the working pressure. :

4 Where marked t the factor of safety should be incressed still further if the workmanship or material is very
doubtful or is very ussatisfactory. ®

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

Welded seams in shells receivers, or domes of iron boilers shall be considered as having a strength not exceeding 70 per
cent. of the solid plate. !

§ The recognition of a certificate under this rule is limited to mew boilers when first licenged and to boilers not more
than 10 years old provided they have not shown any defect during, that period ; should the plates of a boiler have become
pitted or unduly scaled when exposed to the impact of flame or should the material have become deteriorated or should the
boiler be one which was mot subject to periodical inspection® or cannot be efficiently examined internally it will be in the
discretion of the Inspector to increase the factor of safety as above,

good in the longitudinal seams,

"To be added if the circumferential seams are fitted with single butt straps and -

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

i heretofore.
omlttg‘(lilxm;egh of ordinary joints is found by the following method :—

M_‘_‘M;—l Percentage of strength of plate at joint as compared with the solid plate.

Pitch

For the mazimum piteh of rivets, see A ppendiz.

(Area of rivet X No. of rows of rivets) X 100
Piteh X thickuess of plate

=} Percentage of strength of rivets as compared with the solid
plabe-' e

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

preceding scale. A ) ; A4
(47,000 X percentage of strength of joint) X twice the thickness of the plate in inches.

Inside diameter of the boiler in inches X factor of safety = Pressute to be allowed per square inch on the safety-valves.

In the case of ordinary zigzag riveting the strength through the plate diagonally between
the rivets, when diagonal pitch = 1% horizontal pitch + 4 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.

Butt straps must have been cut from plates and not from bars, and must be of as good a
quality as the shell plates, and for the longitudinal seams must be ocut across the fibre. The
rivet holes may have been punched or drilled when the plates are punched 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 the rivet holes in them punched, they must be one-
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
straps are adopted, that the diameter of the rivets should be in excess of the thickness of the

lates.
’ Dished ends must be stayed as flat surfaces; but when they are theoretically equal to the
pressure needed, when considered as portions of spheres, the stays when solid may have a stress
of 14,000 Ib. per square inch of net section, but the stress should not exceed 10,000 lb. when
the stays 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 same
effective sectional area as the plates cut out, and in no case should the plate rings be less in thick-
ness than the plates to which they are attached. The openings in the shells of cylindrical boilers
should have their shorter axes placed longitudinally. It is very desirable that the compensating
rings round openings in flat surfaces be made of L or T iron. Cast-iron doors are not to be

assed.
y The neutral part of boiler shells under steam domes must be efficiently stiffened and stayed,
as serious accidents have arisen from the want of such precautions.

920. New boilers are to be tested by hydraulic pressure according to the following scale :—

Boilers intended to work up to 100 1b. pressure per square inch or any pressure below that
are to be tested to double the working pressure.

; Above 1b. 100 up to 1b. 125 to be tested to'lb. 200 .
125 150 0

” ” 2 230.
i Do | i ks . 250.
a 175 5200 S gty
3 200 ,,° 226 4 290.
b PR Lo . 310.
3 250 , 275 4 330.
Lo TR 8 350. ‘

Any boilers intended for working pressure above these to be tested to not less than 50 Ib.
above such working pressure.

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

91. Circular furnaces with the longitudinal joints welded or made with a butt strap double
riveted or double butt straps single riveted. . .

90,000 X the square of the thickness of the plate in inches
(Length in feet + 1) X diameter in inches

— working pressure per square inch, provided it does not exceed that found by the following
formula: —

9,000 X thickness in inches 1 1 ke
S eter I inohes = Working pressure per square inch.

® If the rivets are exposed to double shear multiply the percentage as found by 1'75.

>
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The second formula limits the crushing stress on the material to 4,500 Ib per square inch.
The length is to be measured between the rings if the furnace is made with rings.

1 the longitudinal joints instead of being butted are lap-jointed in the ordinary way, then
75,000 is to be used instead of 90,000, exce ting only where the lap is bevelled and so made as
to.give the flues the form of a ¢rue circle, when 80,000 may be used.

When the material or the workmanship is not of the best quality, the constants given above
must be reduced, that is to say, the 90,000 will become 80,000, the 80,000 will become 70,000,
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 double riveted with double butt straps, or single riveted with double
butt straps, and the holes drilled after the bending is donme and when in lace and the plates
a}f]terwards taken apart, the burr on the holes taken off and the holes slightYy countersunk fromi
the outside.”

The working pressure for corrugated furnaces, practically circular and machine made, pro-
vided the plane parts at the ends do not exceed 6 inches in length, and the plates are not less
than £5ths of an inch thick, should not be greater than found by the following formula :—

: 9,000 X thickness in inches 2
- Gt = Workin
~ Mean diameter in inches

g pressure per square inch.

The strength of the joints of eylindrical superheaters and the factor of safety are found in a similar
manmer as for eylindrical boilers and steam receivers, but instead of using 47,000 1b. as the tensile

" strength of iron 30,000 Ib. is adopted, unless where the heat or flame impinges at or nearly at right
angles to the plate, then 22,400 Ib. is substituted. '

When a superheater is oims’tructe;i with a tube subject to external préseure, the working pressure
should be ascertained by the rules given for circular furnaces, but the constants should be reduced as
30 fo 47.

1In all cases the internal steam pipe should be so fitted that the steam in Sflowing to them will pass
over all the platés which have steam in contact with them, and are exposed to the impact of the heat or
flame. Superheaters should, as regards survey, be deemed to be the most important part of the boilers
and must be inspected inside and outside ; those that canmot be entered om account of their size or
arrangement, must have a sufficient number of doors throwgh which a thorough inspection of the whole of
the interior can be made. Special attention should be patd.to the survey of superheaters as with high
pressures the plates may become dangerously weak and not give any sound to indicate their state when
tested with a hammer ; the plates should therefore be occasion tlly drilled. Drilling of furnace and the
lower paris of combustion box plates, shell piates, &e , should of conrse be dome when considered necessary
in order to ascertain their actual thickness. If flaming 1s found to be of frequent occurrence in any
boiler, extra care must be taken in the survey end in fizing the pressure as 'tn be allowed as the tensile
strenglh of plate when heated is often reduced to about 4 tous per square zu_c/t. Drain pipes must in
all cases be fitted to superhealers in which a collection of w.ter in the bottom is possible.  Superhieaters
that can be shut off from the main boilers should be fitted with a parliamentary safety-valve of sufficient
size, but the least size passed without special sanction of the Sanitary Engineer should be three inches in
diameter. . &

The flat ends, &e., of all hoilers, as far as the steam space extends and the ends of superheaters
should be fitted with shield or baffle plates where exposed to the hot gases in the uptake.

As the uptakes of haystack boilers and others oj_' similar type are es!)ecz'ally liable to injury from
overheating unless careful precantions are taken while steam is beiny raised, the Imgector must in all
cases persuade makers and owners of such boilers to make the strength of uptakes considerably in excess
of that required Sfor ordinary superheatexs subject o external pressures.

_______.—-——"———’ .

# The following examples will serve to show the application of the constants for the different cases that may
gl Furnaces with butt joints and drilled rivet holes—
90,000 where the Tongitudinal seams are welded.

B - 000 3 ., double riveted and ficted with single bitt straps.
30’000 5 3 7 single ” gingle #
90,000 H doubler=: 5 .

£ 1 ” ”
urna ith butt joints and punched rivet holes— jass
o c;;ggu where %‘l;e longibudimd seams are double riveted and fitted with angle butt straps.
75,000 'n ” » ‘i"gle » single ”
85,000 ') ” » 1 ” ” double »
58 with lapped joints and drilled rivet holes—
Fumacsg (‘)‘00 whtla»!; thle longitudinal seams are double riveted and bevelled.
"U’OOO b o e % ,, and not hevelled.
’170)000 g 5 6 single ,, and bevelled.
65,000 4 3 3 ”  and not bevelled.
» b
Furnaces, with lapped joints and punched rivet holes—

75 vher itudinal seams are double riveted and bevelled.
"73‘333 it IODglt’l’l e , andnot bevelled.
b} . »

”» ”
35 single and bevelled.
g'())% o ’,’ ,,’, ,fg :: and not bevelled.
In the case of upright’ " Greboxes of donkey or similar boilers 10 per cent. should be deducted from the constants

given above, appliceble to the respective classes of work,
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The employment ?f Boz.elz'ng rings s 'bemfﬁcial by adding to the strength as well as allowing for
expansion, but if theve is a difficulty in getting these fitted, hoops riveted round, although not so desirable
as Bowling rings; can be employed. to increase the resistance of the tubes against collapse. The use of
Bowling rings with a moderate thickness of plate is better than very thick plating. 'This applies to the
uptakes of all boilers of this type including ordinary vertical donkey boilers. Bowling rings fitted to all
such uptakes would be a decided advantage in allowing for expansion.  When Aaming coal is used extra
care is required and extra strength absolutely necessary.

Steel Boilers.

99. For steel boilers the rules for iron boilers may be varied as follows:—

The constants for flat surfaces when they are supported by stays serewed into the plate and
riveted, 10 per cent. The constants for flat surfaces when they are supported by stays screwed
into the plate and nutted, or when the stays are nutted in the steam space, 25 per cent, This is
also applicable to the constants for flat surfaces stiffened by riveted washers or doubling strips
and supported by nutted stays. 4

The constants for combustion box girders, 10 per cent.

The constants for plain furnaces, 10 per cent.
In cases where the Inspector s satisfied from tests made on the steel from which the boiler has

been constructed that it is of a certuin tensile strength per square inch, that strength may be substituted
Jor the 47,000 1b. (allowed for iron plates) in the formula given in Rule 19, but i no ecase is a greater
strength than 32 tons (71,680 1b.) to be allowed. In other cases, provided there is sufficient proof that
the boiler is of steel, a minimum of 26 tons may be used.

Solid steel serewed stays which have not  been welded or otherwise worked after heating may be
allowed a working stress of 9,000 ib, per square inch of mel section. Steel stays which have been welded
or worked in the fire have been found to be unreliable ; thercfore, they should not be passed.

22 (a). When furnace;s' are machine-made by The Leeds Forge Company, of the Foz corrugaled

and Morison suspension types, or by Messrs. John

Brouwn & Co., Sheffield, of the Purves ribbed and

greoved type, if they are practically true circles

;mi th[p plates not less than Ssths of an inch thick, the working pressure 18 found by the follau‘ing’-
vrmula :—

Furnaces corrugated or ribbed and grooved.

DT :
D = working pressure.
C = 14,000 for Foa's corrugated and Brown’s ribbed and grooved furnaces.
C = 13,500 for Morison’s suspension furnace.
< 4 = thickness in inches.
D =

oulside diameter in inches, measured at the boltom of the corrugations when the
Sfurnace is of the corrugated or suspension type, or over the pluin parts when
it is.of the ribbed and grooved description.

In Fox's corrugated furnaces, the pitch of the corrugations and the length of the plain parts at
the ends should not exceed 6 inches, and in Morison’s suspension furnaces the pitch should not exceed
8 inches, and the length ut the ends 5 inches. In both deseriptions of furnaces the depth from top of
corrugations outside to bottom of corrugations inside should not be less than 2 inches, and the plates at
the ends should not be unduly thinned in the flanging. ‘

The plates of ribled and grooved furnaces should be formed by rolling, the ribs should not be les
than 1y inches above the plain parts, and the depth of the grooves not more than % inch, the leh ’tZ
belween the centres of the ribs not cver 9 inchex, and that of the plain parts at the ends not ore“')}“ 6
inches, and the ends rolled slightly thicker than the plain parts, and not 1ediuced at any part by flangi
&e., below the thickvess of the body of the furnace. i)

If the furnace is riveted in one or more lengths the case should be submi iderati
. g bmitted for econsideration of

92 (b). When horizontal Sfurnaees of ordinary diameter are constructed of a series of rings welded

longitudinally, and the ends of each ring flanged
and the rings riveted together, and so form'z'ng

the furnace, the working pressure i
following fermula, provided the length tn inches between the centres of the j'iagges of t/fe{;zgg ?g fz/;;

greater than (120 T—12), and the Aanging is performed at one heat ] Vg 7
and also the conditions which follow the forﬂ;()]mlr:’ are complied with :—-by Sanal N v,
9,900xT( 1+12) ; ;
Ceroma ot e b working pressure,
T = thickness of plate in inches.
1 = length between centre of flanges in inches.
D — outside diameter of furnace in inches. -

The radii of the flanges on the fire side should be about 1§ inches. T
the fire side should be three times the diameter of the rivet pglus 11 z'nc/ze{s:c Z%ku?{ tt};;glza ssaghipi
flanges should be as mnear the thickness of the body of the plate as pract:‘cab,le. The diséanness s
edge of the rivet Joles to the edge of the flange should not be less than the diameter of Mecf‘f?«‘o 1tn g
the digmeter of the rivets at least §ths of an inch greater than the thickness of the plate 1'/:21221:;/1,2?
2 ¢

3

Furnaces made up of flanged ring;'.
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the ring between the flanges should be not less than three ti ) :

the ring should be about the termination of the eurve of ﬂm,t ?z;??/:'ewtg;;{, thericets, the fire edge of
thickness of the furnace plate. Turned rings are such as may be consider iess ot less tham half the
construction. onsidered a first-class method of

The holes in the flanges and rings should be drilled in place if practicable, but if not drilled
: ) not drilled in

* place they should be drilled sufficiently small, and afterwards when in place rimered out until the hol
until the holes

are quite fair, the holes should be slightly tapered and the lLead: 7
. After all the welding, flanging and heating is complete d8 e‘Z'c ;tll:er:;vet: hzf ;noderate size.
in one operation. ; g should be efficiently annealed

22 (c). 4 ] ]
. Compressive stress on tube plates. be allowe(d)on tug:e;tli’teo:”;{; :‘881"68 (;(t)’g’;b .houhl"i}?o't
) o Wwhich &

(D— d) T x 20,000 that used in the following formula :—
T = working pressure.

D = least horizontal distance between centres of tubes in ¢

d = inside diameter of ordinary tubes in im:l:e{?. g

T = thickness of tube plate in inches.

W = extreme width of ecombustion-box in inches from front
or distance between combustion-boz tube plate{ w/;e:fbi?l’::
box common to the furnaces at both ends.

22 (d). When full allowance 18 wished the rivet section, if iron, in the longitudinal se ;

drical shells should, when those 3eam:2::fkfyhz.
be at leart X3 times the net plate section, andir tos)
. ; ] rw_ets are used, their section should be az le s
the net section of the plate, if the tensile stress of the rivets is mot less than 26 tons and not mast %% o
. ore than

32 tons per square inch. In caleulating the working pressure, the percentage stremgth of the rivet
: s may

be found in the usual way by the Rules, but in the case of iron rivets the percentages found should b
ou ¢

plate to back of fire bow,
18 double-ended and the

Plate and rivet section.

divided by 22, and in the case of steel rivets by 28 , the results being the /
the percentage strength of the rivets by calculation isgless tham the cale:gatei ];’itcc:;ttglﬁs ;‘:qmred. L

plate, caleulate the working pressure by both percentages.  When using the percenta 8t ength of the
plate 45 plus the additions suitable for the method of construction as per Rule 19 forg',e- G rg:‘:" th of the
be wsed as the nominal factor of safety, but when using the percentage streugth of the n.o'; y lers, may
used as the faetor of safety. The less of the two pressures so found s the workin e ik
allowed for the eylindrical portion of the shell. See formule in Appendiz. 9 pressure to be

Boilers— General. »

93. Small boilers must be surveyed and be fitted the same way as the mai ;
have a water and steam gauge, and all other fittings complete, and as fegards s;?::;ﬂ‘:{t‘:m and
eomply with the same regulations as the main boilers. 8, must

94 No boilers or steam chamber is to be so constructed, fitted, or arran

; w0 ged 8o that the
escape of steam from 1t through the safety-valve can be wholly, or partially, int
action of any other valve. : P Y, intercepted by the

A stop-valve must always be fitted between the boiler and the steam pipe, and

more boilers are connected with a steam receiver or superheater, betwegnp each 13:;1};:‘2:13%}(::
superheater or steam receiver. The object of this is obvious, viz.; to avoid the failure of all t.he
boilers through the failure of one. The necks of stop-valves should be as short as i’mﬁcab‘-e 3

95. Each boiler must be fitted with a glass water-gauge, at least two test e

gauge, thatis to say, each boiler must be fitted with all ﬁtt%ngs as complete as i(;o:ll;:r’ea:(fiarzt?l?‘
one boiler. When a factery has more than one boiler, and these boilers are fitted with tll 5
valves, each boiler must be treated as a separate one, and have all the requisite fittings. stop-

96. On every inspection of a steam boiler the Inspector shall, if the boiler i
go inside it, andryllnake a thorough examination of it. - er is large enough,
. When the boilers are net large enough for the Inspector t6 get into, he should see th
tested by hydraulic pressure at every annual inspection at least. The hydraulic test should a?sm
be aEgihed at every inspection if the Inspector consider it ne¢essary. 4

lenever it s ouly removable stays that prevent getting in, he must order their removal,
and he must see them properly replaced before grantingghis declaration.
1f any part of a main boiler near the uptake fire boxes ar 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 special reasons only, the Tnspector cannot go inside a small
boiler, he must distinctly state on the face of his declaration his reasons for not being able to do
80,

97. 1f ghe boiler 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
certificate, until he can make an efficient internal examination.

48, Before testing a boiler the Inspector shall examine it, take the necessary measurements,
and calculate what the working pressure should be in accordance with the regulations, and ouly
tst it with reference to that pressure in accordance with Rule 20, 1f the test is not satisfactory,

1Le pressure must be proportionately reduced.

N
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This course will enable any necessary alterations {o be made by the owners and prevent
delay or disappointment. The Inspeptor who grants the certificate should not increase the
working pressure without first eonsulting the Sanitary Engineer.

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

pressure allowed ~ !

29, TheIn or shall see all new boilers, and boilers that have been cleaned for a thorough
repair, tested by hydraulic pressure, in accordance wit}). Kule 20 previous to the boilers being set,
and before they are covered in, to test tl}e workmanship, &e.; but the working pressure is to be
determined by the strength of stays, thickness of plates, and strength of riveting, &o., 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

:ves a certificate, have them tested by hydraulic pressure to satisfy himself as to any doubtful
art, or of places not easy of access, care being taken in the case of old boilers not to overstrain
them; but the test must always exceed the working pressurs.

The hydraulic test should before a certificate is granted be applied to all boilers that have
not praviously had a working certificate.

When a boiler is partially inspeeted by one Inspector, and the inspection is eompleted and
a cortificate granted by another, it the Inspector, who witnesses the test of the boiler by hydraulic
pressure, has an opportunity of examining it inside and ovtside 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 no 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 workiug pressure
@nd granting a certificate.

he amount of the hydraulie 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. ’

Tnspectors should pay particular attention to the examination and testing of steam pipes and
econormisers.

The working pressure of well-made copper pipes when the joints are brazed is found by the follow-
ing formula :—

6,000 x (T
v D
T = thickness in inches.
D = inside diameter in inches.
p When the pipes are solid drawn and not over 8 inches diameter substitute in the foregoing formula
\s for +5-
N The internal pressure on wrought-iron pipes made of good material, and lap welded, may be
determined by the following formula, provided that the thickness s not less than § inch and the workman-
ship, by hydraulic test, &e., satisfactory :—
6.000 x T
D
T = thickness in inches.
D = diameter inside in inches.

Feed pipes should be made sufficient for a pressure 20 per cent. in excess of boiler pressure.

Tn 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 bein
forced ont of the socket, This regulation should be complied with in all cases of bent pipes ﬁmg
with socket expansion joints. Fixed glands and bolts should be fitted to the expansion joinfg
of straight steam pipes, as cases have oceurred, particularly with small straight pi . g
the ends of the pipes have been forced out of the sockets. 5 PifRb imhish

30. In all boilers in which the Inspector finds that cast iron is employed in such
as to be subject fo the pressure of steam or water, he shall report the ei rm?ms}"cances tou:heasl:::;:::r
Engineer in order that he may obtain instructions how to act. ~Cast iron nust not he used f 4
stays, and the Inspector should discourage the usesof cast-iron saddles for boilers. 14

31. A pressure once allowed on a boiler is not, under any ecircumstances wh

snoveasod nuless the Inspector has previously written for and obtained t;f: Z;x?(iiipg:’ 1:fﬁ })e
Sanitary Engineer. of the

In case the Inspector is of opinion that an increased pressure may with saf

he shall communicate with the Inspector who last ines(feoted the boile);' ; and 182 o(z:rylel;:n?l,lowg},
reasons why the existing pressure was formerly allowed, the Inspector is still of opinion tg ul .:
maybge n;g::ge& he should commu:_xeate all the facts of the case to the Sanitary Engineer ; bult
as above o pre: shall n ' : ¢ ; |
byt , the pressure ot in any case be increased until the question has been decids H

S h 4 |
Th) _ working pressure.

= working pressure.
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39. The I Safety-valyes.
2. The Inspector is instructed that in all new boi
m:rtdei)ti]:m sa.fe:{-vah;e anddSt%P'Véﬂve it be"‘;i)a, ozgleg; ::ﬁiyv:,}:]eréh
t . . . ]
gossiblee.w een; the valye and the flange” which is bolted on to the boj
The Inspector should note that it is not intended by this instruction that old o Lad
ers w

ever a_l; erations can be easily
e boiler ; and the neck, or
ler, should be as short us

have been previonsly passed with such an arra
alterations to be carried out. ngement should be thro
Of course in any case in which the Inspector is of oning PR
have  length of pipe betwoen the boilers and the safoty-salve. 1o Loy EOYely dangerous to
the requisite alterations being made before granting a declaration uty at once to insist on
. The Inspeotor shall doelaro, smongst other things, the limits of the w
the safety-valves, and that the safety-valves are such ; e
of the case demand. “ uch and in such conditio

33. The area of safety-valves per square foot of fire
than one safety-valve on the boiler) the combined area of ﬂmﬁe:;_"‘f:fsegl‘s éw‘:ﬁn there is more
that given in the fqllowm_g ta.l_)les opposite the boiler pressure intended p!'o:r’idedbt(;3 ot Logs s
not less than two inches in diameter. 'his applies to new boilers which ha he valves are
working eertificate. Ve not received a
In ascertaining the fire grate area, the length of the orat
edge of the dead plate to the fr'ont of the bridgg, and thegﬁdiﬁhgglrg E?d?:asu.md from the inner
ou the top of the bars at the middle of their length. 0 side of the furnace
If there is only one safety-valve on a main boiler the I t ;
without first referring the case to the Sanitary Engineer fort?s?::ia?i;};::;gﬁot grant a certificato
In the case of small boilers, if it is wished to fit valves smaller than t;l(s)‘
the case should be submitted for the consideration of the Sanitary Engineer

Safety-Valve Areas.

wn put of work for the

oight to be placed on
n as the circumstances

inches diameter,

Area of valve Area of valve
Boiler per square Boiler per square Boiler Aro: i g
pressure. foot of * pressure. foot of pressure. po S:,l aeee
L fire grate. fire grate. ﬁ,.: Zr:tfe
LB. $Q. INCH. LB. SQ. INCH.
15 1250 62 haitor 109 e o
18 1:209 63 480 110 800
17 1171 64 474 111 297 ’
18 1136 65 468 112 205
19 1-102 66 462 113 299 g
20 1:071 67 ‘457 114 290 £
21 1:041 68 451 115 288 &
23 ‘986 70 441 117 984
. 24 961 71 436 118 281
25 937 72 431 119 279
26 ‘914 73 *426 120 277
27 ‘892 74 421 121 975
28 ‘872 75 416 122 273
29 852 76 412 123 271
30 833 77 407 124 260
31 815 78 403 125 267
32 ST 79 398 126 265
33 781 80 394, 127 ‘264,
34 765 81 390 128 262
35 750 82 386 129 Sl
36 735 83 382 130 258
37 721 84 378 131 256
2 38 707 85 375 132 255
: 39 694 86 871 133 v 253
: 40 681 87 '367 134 951
} 41 669 88 364 135 250
42 857 89 360 136 248
43 646 90 ‘857 137 246
44 635 91 -353 138 245
45 623 92 850 139 243
46 614 93 347 140 241
47 604 94 344 141 240
48 595 95 *340 142 *238
49 585 96 337 143 237
50 576 97 ! 334 144 235
51 *568 98 -331 145 -234.
52 559 99 328 146 232
53 951 100 326 147 231
o4 *543 101 ‘323 148 *230
55 535 102 320 149 228,
56 528 103 317 150 597
57 520 104 315 151 995
58 513 105 312 lfz . 994
59 *506 106 309 S 183 993
60 500 107 ‘307 o 154 921
61 493 108 304" 155 290

-
Y
g0 7 P
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Safety-Valve Areas—cont.
Area of valve Area of valve Area of valve
Boiler per square Boiler per square Boiler per square
pressure. foot of pressure. foot of pressure. foot of
fire grate. fire grate. fire grate.
LB. 8Q. INCH. LB. ! SQ. INCH. LB. 8Q. INCH.
156 219 171 *201 186 ‘186
157 218 172 *200 187 183
158 ‘216 173 *199 188 184
159 215 174 ‘198 189 *183
160 214 175 197 190 182
161 *213 176 196 191 “181
162 211 i i *195 192 ‘181
163 210 178 *194 193 180
164 209 179 193 194 179
165 ‘208 180 ;1192 195 ‘178
166 207 181 191 196 177
167 206 182 190 197 ‘176
168 204 183 189 198 ‘176
169 203 184 ‘188 199 175
170 *202 185 187 200 174

3

84. The Inspector in his examination of the boilers and appurtenances is partie;ﬂa.rly to

direct his attention to the safety-valves, and whenever he cousilers 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
responsibility of issuing a certificate before he is fully satisfied on the point is very grave. 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 underghe 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 ean be worked by hand.

Care should be faken that the safety-valves have a lift equal to at least one-fourth their
diameter; that the vpenings 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 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.
oo 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
ample, 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.

Safety-ralves that are spring loaded.—The size of the steel of which the springs are made must
be in accordance with that found by the following formula : -—

/\/ '§__>£ D =d
(%)
8 = the load on the spring in 1bs.
D = the diameter of the spring (from centre to centre of wire) in inches.
d = the diameter, or side of square of the wire in inches.
C = 8,000 for round steel.
O = 11,000 for square ste:l.
The springs shall be protected from the steam and impurities issuing from the valves,
When valves are loaded by direct springs the compressing screws shall abut against metal stops or
washers when the loads sanctioned by the Inspector are on the valves.

The springs shall have a sufficient number of coils to allow a compression under the working load
of at least one quarter the diameter of the valve.

85. 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 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.

4

5 17 Y R v



Lk i e ;
AV TS

fuat

NGO L. o e o

APPENDIX.
(See last paragraph of Rule 22.)
CYLINDRICAL BOILER SHELLS.
Jonts wite Driniep Hovgs.

Formule for ordinary chain-riveted and ordinary siozao.ri o
deseriptions, when every alternate rivet in the outer or :z ;Irgs:jt;t::;l ;,‘:.‘,)‘:’:.ti.'o a.m;mf or. joints of these
Let E = distance from edge of plate to centre of rivet in inches us has been omitted—
IZ = ?ftam bbzween rows of rivets in inches. "
= an ? ° ; A
} Z ndaf5). wecn inmer and middle row of rivets in inches Jor joints J and K (Figs. 18
B = boiler pressure in lb. per square inch,
C = 1 for lap or single butt joints.
C = 175 for double butt joints.
d = diameter of rivels in inches.
D = inside diameter of boiler in inches.
F = factor of safety for shell plates, as by Rules 19 and 22(d)
n = number of rivets in one pitch. v ;.
pp = diagonal pitch in inches.
Py = diagonal pitch in inches between inner and mi , : G
; &= greitest piteh of rivets in inches. o middie rows of ricets in incles for joint .
r = percentage of plate left between holes in greatest piteh
R = percentage value of rivet section. :
R§ = percelztage of combined plate and rivet section.
= tensile strength of material in lb. per square i ;
T = thickness of 1g)la,tefz'n nches. Lt ¥ sestion,
Ty = thickness of each butt-strap in inches. :
% =* least value of v, R, R, as the case may be, divided by 100,

When joints are used in boiler construction other than these shown in ¢
whin any of the rivets are pitched less than two diameters apgt, the ;;ar;,';:kt,:;: Q(;-t t;:fc",f d.s{‘e;cl“;"' 2
be submitted for the consideration of the Sanitary Engineer. ek st ouls
OrpiNarY CHAIN AND ZigzaG RivETED Jornts,

Lron plates and iron rivets or steel plates and steel rivets :
100 (p —d)y _
b4

Iron plates and iron rivets :
100 X a* x ‘7864 x nx C _

oL

Steel plates and steel rivets :
100 x 23 x # ' x 7854 xn x C x F

45 x 2 xp x T

Givex C,d, F,n, T, To FIND p, 80 THAT r AND R ARE EQUAL.

R.

= R,

Iron plates and iron rivets :
d? x *1854 x n.x C

T
Steel plates and steel rivets :
23 X d® x 7854 X n x O X F

o+ d =9,

45 x 28 x T =%
. Givex C, F, n, T, , To ¥IxD p AND 4.
Tron plates and iron rivets :
-0 e
(100 —7r) x 7854 x n x 0
100 X' r x'T

(100 —7) x 786dxnx 0 I
Steel plates and steel rivets :
40 %48 xrx{
Wx (00— x T8 x n X OXx P
100 x45x28xrx T
23 x (100 —7)* x 784 xnx Cx P '
Iron plates and iron rivets or steel plates and steel rivets when d is Sfound first,

then :
1004 _
100 — r =5

d.

G077 oo NG
e O
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BurT-STRAPS. . P

TIron plates and iron butt-straps or steel plates and steel butt-straps :
Double butt-straps :

5XT=T1

Single butt-straps :
ingle butt-strap 9% T_ p
8 - 1

For Distance BETWEEN Rows oF Ravers, &c.

TIron and steel:
o 3 X d o E.

2
Chain-riveted joints \Figs. 2, 4, 6, 9, 11), not less than :
2 X s

] =
See note at the end.
Zigzag-riveted joints (Figs. 8,5, 7,10, 12) :

J/(1lp + 4ai)0(p + 4 _p

Diagonal pitch (Figs. 3, 5, 7, 10, 12) :
6p + 4d _ .
10 D
To DETERMINE THE WORKING PRESSURE.

Sx % x2T _ p
FxD '

CHAIN AND Z16ZAG RIVETED JOINTS IN WHICH EVERY ALTERNATE RivET HAS BEEN OMITTED
v taE OvtEr Row, OR IN THE OuTER AND THE INNER Rows suc# As ARE SHOWN BY THE

FOLLOWING SKETCHES :—
TIron plates and iron rivets or steel plates and steel rivets :
100 (p—d)__ ,.
b

lat d iron rivels :
Iron plates and & g SEANE R C=R.

px T

Steel plates and steel ricets :
eep100x23xd“><'7854x n x C X F=R.

45 x 28xpx T
: ! d steel rivets :
Iron plates and iron rivets or steel plates an ;
100 (p—2d) B _
P n

 BurT-STRAPS.

he inner row is double the number in the outer row—

; vels int /i
ENEre The snber Y 28 or steel plates and steel butt-straps—

Iron plates and tron butt-straps
Double butt-straps :
5xT(®—9_r
8 x (p—2d)

Single butt-straps :
B 9xTo—d_1q

8 x (p—2d) :
When the number of rivets in the inmer row 18 the same asin the outer row—

Double butt-straps :

5 >§ e
Single butt-straps : 9% P X 5
e

For DISTANCE BETWEEN Rows or Rivers, &c.

Iron and steel : Exd: -
i
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Ui 16 No. 2412 W., 197a Sgrramser 1898,
Chain-riveted joints (Figs. 13, 14, 15, 19) :
A/Ulp +4d) (o + 4d) ]

: 10 =V '>Tlce greater of these two values of V to be used. See note at
e or the end.

o ‘ £ X d=Yy J
o For joint K (Fig, 15) :
g .y 2Xxd= Vi 8eenoteat the end.

Zigaag riveted joints (Figs. 16, 17, 18, 20) :
A Hr+d (Hp+d=7.
Diagonal pitch (Figs. 16, 17, 18, 20) :
Yor+d=p,.
For joint J (Fig. 18) :
VAUTES D X T
0 =

Diagonal pitch (Fig. 18) :
p+4d_
10 e De

n

To peTERMINE THE WORKING PRESSURE—

SxyYx2T

F x D = B.

Note.—The minimum value of V or V, Jor chain riveted joints is given as 2d, but M; :
8 more desirable.
Maxmom Prremes ror Rivefkp Jorsts.
T = Thickness of plate in inches. :

p = Mazimum pitch of rivets in inches, provided it does not exceed 10 inches,
C = Constant applicable from the jollo:cing table :— 0 inches

- Nng:iber'of.rivm A Oo;;tant;(for la;; W‘Consun't.s‘for double
: in one pitch. joints, butt-strap joints,
1 1'31 " 175
2 262 3:50
3 347 463
4 414 552
5 Sv— 6:00

(CxT)+13=0p.

When the work is first class, such pitches may be adopled so far as safety is concerne ;
cases it may be well not to.adopt the greatest pitch found by the formula. i fy'lw mazimw;td’p!:’:ih”;hm
not, however, exceed 10. inches with the thickest plates Jor boiler shells, If in any case the pitch is
foafnd to exceed that amo_ed at by the foregoing formula, Jor the particular deseription of joint and
thickness of plate, such pitches should not be passed, but in all cases reported to the Sanitary Engineer.

(True Extract.)

Under Secretary to Government,

To the SBuperintendent, Government Pross.
» the Sanitary Engineer to Government,
» the Local and Municipal Department.

» the Judicial Department.

» Messrs. Binny & Co.
» Messrs, Richardson & Cruddas, Bombay.

Exd. T. K, Narayana Aiyangar.
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Steam-boilers and Prime-movers Act, 1893 S

The revised rules under the —, submitted by the Sanitary Engineer, approved
and ordered to be published in the Fort 8. George Gazette.
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OrpER—No. 2412 W., dated 19th September 1898.

INT OF ] The revised rules under the Steam-boilers and Prime movers Act, 1893, sub-
GOVERNMENT OF MADRAS. /  mitted by the Sanitary Engineer, with his letter Xo. 1161, dated 12th Jilly 1858, are
. ¢ /,5’ approved and wi‘l be published in the Fort St. Gesrge Gazelte, with the following
/ notification : —

NOTIFICATION.
In exercise of the powers conferred by section 23 of the Madras Steam-boilers and Prime-

? movers Act, 1893, His Excellency the Governor in Council proposes to issue the following revised
rules under the said Act, in substitation of those already published. The Government will corn-

PUBLIC WORKS DEPARTMENT.

Buildings and Roads. e | :
: . Civil Works. E o sider any suggestions made in respect of these rules which may be feceived within three months
; i : _ from date of publication hereof. o

Reap—again the following paper :— : '8 A.—Preliminari. 7

G.0., No. 3104 W., dated 8th November 1897, ‘ y ' 1. These rules may be called the Boiler Examination Rules.

“ } 2. In these Rules—
ReAD—also the following papers : — = | (7) “The Act” means the Madras Steam-boilers and Prime-movers Act, 1893 ;
- - (b) ““Section " means & section of the said Act; . |

From Messrs. BINNY axp CO., dated 4th December 1897 " 8 (¢) “ Examination ” means the examination of boilers under the Act, and *“ examina-

| . & | tion fees ”’ means fees leviable on account of the examination of boilers.

FromSA. S.. RUSS(I;‘ LL’_ Esq~> Acting Sanitary Engineer to Government, to t} V'% ; 3 Az ¥ sy :

gcﬁreﬁdr‘y to uvexnmgnt‘, Public Works Department, dated Fort St 2 GO the | 3. The Inspector shall not undertake any professional work unconnected with his business
t arch 1898, No. 31Y. » \reorge, 5; - ander the Act except with the approval, or under the orders, of Government.

In reply to your endorsement No. 5333 (.. - 4. The Inspector shall receive such salary as Government may determine, all examination
from Messrs. Binny & Co., I have the honofu"i i?df§:£4?§ cﬁgnber 1897’ on letter E & feos being credited to Government. . ; _
dated sth instant, from the Inspector of Steam-Boilers, Py of letter, No, 50, ¢ A :ct ':‘lll:eullr)xsplfct':r shall have an office in which all records connected with the working of

ke the all be kept.

6. The Inspector shall keep the following records :—

(a) a register of examination fee receipts ;
(b) a book containing counterfoils of licences ;

2. Nutil a reply has been received to a reference vhi
England for the Board of Trade rules, the query regarding;v Fl(;l; 2:1 i?u::g;o:n <% t(t)"
¥ canno

be properly answered, as there would appear to -be  sor i 1
) : ne discrepancy : z »
formula and the formula commonly used. Pendine recei pancy between this \ i i ' i i ot i
. . g receipt of g . Y i T a register of boilars the toll f roseri i
Inspgctor’s recommendation to attach the sketches of the ?Oims :0 I:LI;I };’ ]the Boiler g & se:%inn 9 :)_ P11T 0 By Eiioni gt SORGRwhin: BT poonr gt st
publish both and allow an extension of time for eriticisms, might be givenuegé;ng to i Y U NS SR
3. Rule 33 of the existing rules requires amending as follows :— < S i T o s Lo TP |8 ¢ Maximum | Tinie for
2 . p Place where | number anc Nomina where a t: o i i .
II] the ﬁI‘St llne— . i of)(r;:v";:r ;f)iler (;s ?ebsciriiptiund horse aug by vghx;re f{r:net. ?;f :vfﬁi:l‘:ugg?zai vlvx le(;\l;:l;;s JE
For * the area per square foot of fire grate surface of safety. valyes, op » 3 R e e e l worke, | “foee! | B
Read “ the area of safety valves per square foot of fire grate surface ;r »" e - ‘ ‘ o
) 3l
From the Sanitary Engineer to Government, dated 23rd March 1898, No. 604 : {
e
From J. A. JONES, Esq., MEM. INST. C.E:, P.RS.E., Sanitary Engineer to Govern 3
ment, to the Secretary to Government, Public Works Department dﬂte(i 1 | [
Fort St. George, 12th July 1898, No. 1161. ? 'i ;
Witk reloritios tich : . . : i | (d) a hook containing & detailed account of every examination made by him;
atigir of my No. ST0 6Btk Masi 1115(,‘)'9;7?85 264 ?h n? March 1898, and in continn- -’». (¢) a diary of the work done by him from day to day ; :

: %'G ’ Mare 8, ave the honour now to submit, for the 8 : ;7/ (f) a register of licences suspended or revoked under section 11 (this register to be pre-
approval of Government, a draft of the proposed amendment to the Boiler Inspection . i pared upon information furnished to the Inspector by the suspending or revoking”
rules. & o authority, i.c., the Sanitary Engineler) ; A g ,

i ’ y b J i . ) a register showing the result of appeals presented under section 12 (this register t
: 2. The I'lllP‘S haye been thoronghly revised with reference to the Boiler Inspec- gl (g tgprepared upon information furnished to the Inspector by the Chief P:égside;oo
t([)r 8 lqtter enﬁlo;e;l‘ in mine above quoted, and they now appear in a complete form, Magistrate) =
alterations and additions to existing rules being § veni i o oF e : . .
iy g eing shown for convenient comparison in 7 7. The Inspector shall fuml:s}, to th; Sa,mtar_vh Engincer, on the third working day of every
ey S 1 ; \ is di tke preceding mouth.

3. Omissions or substitut B2 2 : o month, a copy of his diary for tke preceding
e vie . (i S:Ibls:;li tmtl.lq canfn otthbe slh Hor i t his Vo R ‘bUt there is only one i | 8. All examination fees shall be paid into the Madras Bank by the owners of boilers, and no

| bk Mt B ufion o e rules sanetioned in 3.0., No. 1018 W, of B boiler shall be examined under section 5 unless the notice sent to the Inspector under that secti
10th Aprll 1 69{, by the new rule numbered 22 (b ), which not only covers the ¥ is accompanied by a Bank receipt for the fee; and the Inspector, if he finds that the right f:;
former rule, but 1s of more general application. . 28 has not been paid, may decline to examine the boiler until it has been paid.

4. The rules are based on the Board of Trade rules. : i 3 9. An extract from the register of examination fee receipts which is compiled by the Tnspe

= Th 1 Bk ; : ; : from the Bank receipts referred to in Rule 8 shall be forwarded by him, monrt);hly, tc}; th: Eg&ﬁgg

5. The rules as now su‘ mitted include of course those published for receipt of L 3 ant-General who shall verify it by reference to the amount, actually received on ascount of
suggest.lon in the Fort St. George Gaz:ette of the 15th June and 30th November 18(7, esamination fecs during the month to which the extract relates and forward it o the Sanitary
but which rules were not confirmed - it is in fact due to criticisms received i respect 7 / Engineer for record. ” '
of the later issue of November 1597 that these present proposals are now submitted. "

s,
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10. The Inspector shall be subordinate to the
orders issued to him by that officer.

O.— Ezaminations.

11. Esamination fees shall be paid in accordance with the following scale :—

RS.

(1) For the examination of each boiler not exceeding 10 N.H.P. il 1
(.l.’.) ’” » ” 3} »” ‘20 »” vee =7 16
(1'11)\ ” ” tE ” ” 30 » see fov_ oW
(IV/‘ ” ” » o D 50 » “en bl B
(")} 2, » »  boiler exceeding At o

12. Examinations will not be made on Sundays except in cases of absolute necessity ; in

such cases the fees may be increased 25 per cent., the Inspector and his staff being allowed to
divide the additional fee amongst thew 1n proportion to their pay.

Iron Boilers.

13. The Inspector is required by the Act to fix the prossure to be allowed on boilers. In
performing this very responsible and onerous duty he must be very careful, asin the event of
accident it will be necessary for him to prove clearly that he used due caution. On the one hand

he must be careful as regirds safety, and on the other hand he must not unduly reduce the
pressure on a boiler.

14. The Inspector should fix the working pressure for boilers by a series of caleulations of
the strength of the various parts, and according to the workmanship and material.
In the case of boilers made in India, the Inspector may receive and examine plans and parti-

culars of boilers before the commencement of manufacture with the object of i ti
arising after the boilers are finished. : e e sty Dot

When the Inspector has received
boilers, and has approved of them,
the boiler is ready for work, to see
plans submitted, but is called in to

plans and tracings of new hoilers, or of alterations of
he will, of course, be careful in making his examination, when
that they have been followed out. When he has not had the
s : 1 inspeet a boiler, he will, of course, measure the parts, note the
details of construction, and, if necessary, bore the plates to ascertain their thickness, &e., before
he gives his certificate. » Jenay

The Inspector shall not declare a boiler to be safe unless (2) he is fully informed as to its
construction, material and workmanshi

Chief Engineer of a recognised boiler insurance company. He should therefore be very careful
how he ventures to give a certificato.

15. In the case of new boilers the Ins
square inch of net section on solid iro
should not exceed 5,000 1b. when the

pector may allow a stress not exceeding 7,000 Ib. per
n serewed stays supporting flat surfaces, but the stress
) 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, wultiply this area by the length of the diagonal stay, and divide
the g?oduct 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 ab
A stress of 6,000 b. may he allowed on in the above way.

ress the met section of iron stay tubes, idi t the
thickness is in mo case less than / b, s e o

i inch.  When screwed siays are used, and the threads are fine the
depth of the nuts should be at least 1 times the diameter of the stay. ; ¥

16, Whep the tops of combustion boxes or other
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 in the case of combustion chambers that the ends are fitted to th
edges of the tube plate and the back plate of the combustion box. :

O @vx P

(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 = Liength of girder in feet. :
d = Depth of girder in inches.
T = Thickness of girder in inches.
N = Number of supporting bolts.

parts of a boiler are supported by solid

= Working Pressure,

C = y ; —:,(i()() when the number of bolts is odd.
g = (A T’Vl-i- ;,00() when the number of bolts is even.

The working pressure for the supporting bolts and for the plate between them shonld be
determined by the rule for ordinary stays,

P P e A 7 e P P
Y
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Sanitary Engineer and shall obey all lawful

p, or unless (5) he is furnished with a certificate from a-
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17. The pressure on plates forming flat surfaces is found by the following formula : —

L ST Working Pressure.
S—6 S
T — Thickness of the plate in sixteenths of an inch.
8 — Surface supported in square inches.
C — Constant according to the following circumstances.
(o) — 100 when the plates are not exposed to the impact of heat or flame, and the stays are
ftted with nuts and washers, the latter being at least three times the diameter of the stay and
third i f the plates they cover.*
two-C, =89%1:v§11:1:k:lf:sglates a.Pre not egposed to the impact of heat or flame, and the stays are
i nly. ' \ :
ﬁttedcwfhﬁrt)u::h‘;n )t'he plates are exposed to the impact of heat or flame, and steam in contact
ith th;-pla.tes and the stays fitted with nuts and washers, the latter being at least three times
me diameter of the stay and two-thirds the thickness of the plates they cover. :
O = 54 when the plates are exposed to the impact of heat or flame, and steam in contact
it tes, and the stays fitted with nuts only. ; :
i (t)h6=p18% evsvh:?l the platgs 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. b
C = 60 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, having the ends ;1veted over to form
tial heads. :
subs%nga:%e:hsen the plates are exposed to the impact of heat or flame, and steam in contact
with the plates, with the stays screwed into the plates, and having the ends riveted over to
f bstantial heads.
i (s}uz 6]71% when the plates are not exposed to the impact of heat or flume and the stays are screwed
;i lates and riveted over. ; ; :
- tﬁpcases where plates are stiffened by T or L irons, and a greater pressure is 1"equ1red for
the plates than is allowed by the use of the above constants, the case should be submitted for the
tion of the Sanitary Engineer.
oonm%evl:eno?he riveted endsyof sc%ewed stays are much worn or when the nuts are burned, the
constants should be reduced, but the Inspector mu_st act a,ocordmg_to the circumstances tl{::;
present themselves at the time of inspection, and it is expected that in cases where the :vli‘]rf .
ends of screwed stays in the combustion boxes and furnaces are found in this state, it
to reduce the constant 60 to about 36. ! ‘
OftenTxfxfﬁ:;thor should not in any case allow a greater compressive stress on the ed'ge of the
tube plates than 7,500 lb. per square inoh, which is that used in the following formula :—

(D——d)W,T = ];5’000 = Working Pressure.
X b 4 - -
D = least horizontal distance between centres of tubes in inches.
d = inside diameter of ordinary tllxlbes in inches.
= thi f tube plate in inches.
V%‘ = zzgiie?:idtﬁ of%:mbustion box in inches from front of tube plate to back of fire-box,
or distance between combustion box tube plates when boiler is double ended and the box

common to the furnaces at both ends.

18. The Inspector should take eare that boilers, the outside of which cannot l_)e seen, are
cleared of all 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 cleared
from their 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 should submit the whole case in detail to the Sanitary Engme_er for his opn51der3:.t10n.
The Inspector must recollect thlaft he is not to certify as sufficient any boiler respecting which he

roughly satisfy himself, : g ;
eann?li‘:hz %nsp%ctg'r shoul)(’l record in his inspection book the dates on which boilers are inspected,
when and to what extent cleared from brick work, and whqther the_ boilers were set or not when
examined, and if not set, where they were examined. Bo1-lers whlqh ha.vg been cleared should
in all cases be subjected to the hydraulic test before the brick work is rebuilt.

19. Boilers well constructed, well designed, a.l;d xqa.de .of good material, should have an
advantage in the matter of working pressure over boﬂel:s inferior in any of the above respects, as
unless this is done the superior boiler is placed at a disadvantage, an.d good workmanship and
material will be discouraged. The following rules are therefore preseribed. iy

When cylindrical boilers are made of the best material with all the rivet holes drilled in place
and all the seams fitted with double butt straps each of at l.east 'ﬁve-elgh-ths the thickness of the
plates they cover, and all the seams at least double riveted with rivets having an allowance of not

* If the diameter of riveted washers be atleast two-thirds the pitch of the stays, and the thickness not less than the
h over, the constant may be increased to 150. Lel
pl“tesv;eiyd%ubling plates are ﬁtteg of the same thickness as the plates they cover and not less in width than two-thirds
the pitch of the stays, the constant may be increased to 160. ] ' :
When doubling plates cover the whole of the flat surface, the case should be submitted ,(w the consideration of the
Banitary Engineer. .

Y, .
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more than 75 per cent. over the single shear and provided that the boilers have been open to

iuspection during the whole period of construction, then 5 may be used as the factor of safety.

The tensile strength of theiron is to be taken as equal to 47,000 Ib. per square inch with the

grain, and 40,000 1b. across the grain. But when the above conditions are not complied with,

the additions in the following seale must be added to the factor 9, according to the circumstances

of each case :—

A* 15 To be added when all the holes are fair and good in the longitudinal seams,
but drilled out of place after bending.

B* -3 To beadded when all the holes are fair and

; but drilled out of place before bending. ;

C ‘83 To be added when all the holes are fair and good in the longitudinal seams,
but puriched after bending instead of drilled. y

D "5 To be added when all the holes are fair and good in the longitudinal seams,
but punched before bending. 3

Et 75 To be added when all the holes are not fair and good in the longitudinal seams.

F 2 s

To be added if the holes are all fair and good in the circumferential seams, but
drilled out of place after bending.

good in the longitudinal seams,

G* 15 To be added if the holes are fair and good in the circumferential seams, but
drilled before bending.

H 15 To be added if the holes are fair and good in the circumferential seams, but
punched after bending.

I* 2 To be added if the holes are fair and good in the circumferential seams, but
punched before bending.

It 2 To be added if the holes are not fair and good in the circumferential seams.

K ‘2 To be addedif double butt straps are not fitted to the longitudinal seams, and
the said seams are lap and double riveted.

"1 To be added if double butt straps are not fitted to the longitudinal seams, and
& the said seams are lap and treble riveted.

To be added if only single butt straps are fitted to the longitudinal seams and
the said seams are double riveted.

‘15 To be added if only single butt straps are fitted to the longitudinal seams and
the said seams are treble riveted.
1.

To be ad(;ied when any description of joint in the longitudinal seams is single
riveted.

0
1 To be added if the circumferential seams are fitted with single butt straps and
are double riveted. .

2 To be added if the circumferential
are single riveted.

‘1 To he added if the circumferential seams are fitted with double butt straps and
are single riveted.

‘1l To be added if the circumferential seams are lap joints and are double riveted.

"2 To be added if the circumferential seams are lap joints and are single riveted.

26 To be added when the circumfe

' rential seams are lap, and the strakes of plates
are not entirely under or over.

‘3  To be added when the boiler i
of unusual length, as in the
fitted as described ogposite

4 qH®m W O W O Z B

++

case of flue boilers; and the circumferential seams

: P, R, and 8, but of course when the circumferential
seams are as described opposite Q and T, V -3 will become V 4.

W+t 4 Tobe added if the seams are not Pproperly erossed. '
Xt

‘4 To be added when the iron is in any way doubtful, and the Inspector is not
satisfied that it is of the bust quality.

Y§ 165 To be added if no certificate is produced from a Chief Engineer of a recognized
Boiler Insurance Company or if the boiler was not open to inspection during

the whole period of its construction by the Inspectors of any recognized Boiler
Insurance Company. :

® When the holes are to be rimered, or bored ont in place, the cage should be submitted to the Sanitary Engineer
as to the reduction or omission of A, B, G, and I as heretofore.

Note.—If the iron be tested and the elongation measured in a length of 10 inches is not less than 14 per gent. with,
and 8 per cent. across, the grain, and the Inspector is otherwise satisfied as to the quality of the plates and rivets, then
4’5 may be unsed instead of 5 in which case the minimum actual tensijle strength of the plates shall be used in calculat-
ing the working pressure. :
ing + eWhere n?agked t the factor of safety should be increased still further

tful or is very unsatisfactory. . :
doan ‘;Vhen boilers are comparatively short, the cases should be submitted to the Sanitary Engineer for consideration
a8 to the omission of V as heretofore.

Welded seams in shells roceivers, or domes of irom boilers shall be considered as having a strength not eceeding 70 per
cent, of the solid plate.

pl ; B AT } ; boilers not more
rgnition of a certificate under this rule is lumted' to mew boilers when firat licensed and to 4 :
thanslg};;i; !r])ld p’rWlded they have not shown any defect during that period ; showld the plates of a boiler have become

t
pitted or unduly scaled when exposed to the impact of flame or should the material have become deteriorated or should the

boiler be ome which was mot subject to periodical inspection or cannot be eficiently ezamined internally it will be in the
i‘;:mh'on of the Inspector to increase the factor of safety as above,

if the workmanship or material is very

seams are fitted with single butt straps and o2

s of such a length as to fire from both ends, or is

i

- E‘
=
o
L4
' 5

-
=

| ble riveted or lapped and treble
ferential seams are double strapped and dou : ;
‘When the %mdt;ﬁengths not less than 65 per cent. of the solid plate V, '3 may be
iveted, and the calc : s
:mitted as hemtOfO:f’-o Jinary joints is found by the following method : :
(:::: mnimngth of l'i"’.‘) X 100 =} Percentage of strength of plate at joint as compared with the solid plate.
T .
Y diz.
mazim iteh of rivets, see Appen : ‘
i Z" rivet X ;:‘ °}f"'°"s of rivets) X 100 =} Percentage of strength of rivets as compared with the solid
L (ames ot ENe sl piate,
Pitch X thickness :
o al to 47,000 1b. per square inch and use the smafllern gff:g; t;vl:g
o Then take iron s ;ﬁi of the : joint, and adopt the factor of safety as fou
perce tages as the stren 3
mn, t soint) X twice the thickness of the plate in inches.
4 me(ﬂ,wo X porosn 2% = mng;hn:::t‘::—-) Pre::\llre to be allowed per square inch on the safety-valves.

er in inches X factor o .
of ahefbo‘l:i:uy :gzag riveting the strength thrgggh tt;,he ;}lﬁsefmgonally between
i L = izontal pitech + 7' diameter o X
fhe riI;:s’OWhen diag(fgﬁleslit;hpl;oeﬁn?gézﬁ:ve bgen takexf apart and the burr taken off and the
B ot tsides.
holes sugh:gawu;t:::lﬁlieﬁl?;nﬂ::ﬁ?mm plates anld not from :zali)sé a;:ltz aT;:)ssts bt?l eog g:e go?l(‘lh:
i g he longitudinal seams mu g bre.
galicy oot ohe ;{}:etes, 3:gh§32§ c!iarilledg when the plates are punched ork dnll;d o:llct1 osf1 iplgfle,
iy (lln;:lyl' ?1&?3 pl:oep must have been taken apart and the burr taken off a ghtly
e -
z‘)ﬁnmnk from the outside.

Je butt straps are used and the rivet holes in them punched, they must be one-
‘When single

. they cover. g 3
°ighf’%ht hx&iﬁé&t‘tﬁhﬁhﬁlﬁ:’zts fgust- not be less than the thickness of the plates of which the
e

i lap joints or single butt
it wi found when the plates are thin, or when )
gholl is mad;fo;t:‘zlltt;:g tgz d(':::xlxeter of the rivets should be in excess of the thickness of the
straps are ’ :
i theoretically eqnal to the
i tayed as flat surfaces; but when they are : !
< i sngsv]:lh‘:af (l::u:id)(’a:ed as portions of spheres, the stays when sohddmlzt)yola.av?ba :;:iees;
p?f%goufﬁ ;e’r square inch of net section, but the stress should not excee ‘ ;
4 B : ked in the fire.
5 %haggﬁﬂfpﬁggﬂﬁe&g :f;jeeted to internal pressure may be allowed double the pressure
i 'ytable for a cylinder of the same diameter and thickness. ooty e S
SeoAn holes aud openings must be stiffened with compensating i‘u;’gs_ vl - e
411 mat!;;nal area as the plates cut out, and in no case .shoul‘d the pha. 111: nr;g: e i e
eﬁectg::e:he plates to which they are attaohe:iq. ghe Oﬂe-t:u:g: ;ndzg.;:b 1(:’ th?z : t{l e
e i itudinally. i {
phpuld havg t?;;ﬁ;tg; aac:: Eéﬁzgelsoggl 111113.1(19 o}f' L or T iron. Oast-iron doors are not to be
rings roun

e tral part of boiler shells under steam domes must_be efficiently stiffened and stayed,

The n;;::idengs have arisen from the want of such precautlons.. o %
e boilers are to be tested by hydraulie pressure according to the following bscl ‘: a;, ;

12;0"1(5: ;Lte(:xded to work up to 100 lb. pressure per square inch or any pressure belo

o1 ; :
double the working pressure.
o Above 1b. 100 up to Ib. 125 to be tested to 1b. 200 .
125 1

50 ” ggo'

2 ”»
R ” 50.
» i75 :’ 200 A= 270.
s 200 4 225 % 290.
e i@l o o5 1 310.
- 250 53 275 » 3:_30‘
:: 275 ” 300 22 350.

Any boilers intended for working pressure above these to be tested to not less than 50 1b,
ny boi

abovi:u&l; :;Zkilgolfm‘illr:;s the Inspector must use his own judgment as to the necessary
Press;;e :ir‘;‘:l ;I:'P::;;ces with the longitqdinal joints welded or made with a butt strap double
riveted or double butt strzfmsgnilimﬁ; of the thickness of the plate in inches

— working pressure per squaréLiex:gflh, i;rfgzbigecll) )iiz?i;l:: tflrc; :;!(l;]:;d that found by the following

formula: —

9,000 X thickness in inches

=} Working pressure per square inch.
diameter in inches

@ If the rivets are exposed to double shear multiply the percentage as found by 1'75,

No. 2412 W, 1975 SeeprEMBER 1898. 7
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The second formula limits the crushing stress on the material to 4,500 1b inch
The length is to be measured between the rings if the furnace is n’mde witIl:erﬁ:;:m inch.

If the longitudinal joints instead of being butted are lap-joi 3 .
75,000 is to be used instead of 90,000, exoeﬁégng only mhan i od, s the. onlinary way, then
W.

to give the flues the form of a ¢rue circle, when 80,000 may %ethn:e{:l’ is bevelled and so made as

When the material or the workmanship is not of the b i .
must be reduped, that is to say, the 90,000pwi11 become 80,%830?13113%0&68000‘:;11“’:}:0081“9 above
the 7.0,000 will become GQ,OOO; v;vhen neither the material nor the wc;rkmanshi come 70,000,
gua.hty, such constants will require to be further reduced, according to circumst:s i g et
judgment of the Inspector, as in the case of old boilers. One of the conditions of be:;:es and the
ship is that the joints are double riveted with double butt straps, or single riveted _‘:ﬁrkman.
b?:’: str:dpﬂ,t:;:d the hdetsh drli).lled aft%r tll:e bending is done and when in lac?a an(im thedgllnlslt;l;:
afterward: :
s outsi,d: : en apart, the burr on the holes taken off and the holes slightly countersunk from
The working pressure for corru ated furnaces, practically ci . .
vided the plane parts at the ends dognot exceed 6 inrt)ahes in Iantrﬁnﬁda:gem?c];ne made, pro-
than -2, ths of an nch thick, should not be greater than found by the following formuln e
9,000 X thickness in inches g s

Mean diameter in inches Working pressure per square inch,

The strength of the joints of cylindrical superheaters and the factor of safet : &
manner as for cylindrical boilers and steam receivers, but instead of u{t'ng}f 4% 36%1' olgmf, ;ﬂtz azm:"lqr
strength of iron 30,000 lb. is adopted, unless where the heat or flame impz'ngee’ at or nea I " teﬂ'mle
angles to the plate, then 22,400 lb. is substituted. rly at right

When a superheater is constructed with a tube subject to external pressure, the worki

s s 2 ’ kin,
should be ascertained by the rules or lar furna g pressure
30 40 47. y the rules given for circular furnaces, but the constants should be reduced as

In all cases the internal steam pipe should be so fitted that the steam in 7 :

over all the plates which have steam in contact with them, and are exposed to"tgl?ew:;i,atc‘; t:;mt}z m;l pass
flame. Superheaters should, as regards survey, be deemed to be the most important part of t}fe ::,t or
and must be inspected inside and outside ; those that canmot be entered om account of thes .‘le"
arrangement, must have a sufficient number of doors through which a thorough inspection of tke" ;gm 4
the interior can be made. Special attention should be paid to the survey of superheaters ase ';hok.('f
pressures the plates may become dangerously weak and not give any sound to tndicate their ctw ; b
tested with a hammer ; the plates should therefore be occasionally drilled. Drilling of f“"naca e n:hen
lower parts of combustion box plates, shell plates, &e., should of course be done when considered s
in order to ascertain their actual thickness. If flaming 1s found to be of frequent occun‘e,,;c.e“"'y
boiler, extra care must be taken in the survey and in fizing the pressure as to be allowed as the ‘7 m;’
strength of plate when heated is often reduced to about 4 tons per square inch. Drain pipes m e';“.e
all cases be fitted to superheaters in which a collection of water in the bottom is possible. Su rhu;k;n
that can be shut off from the main boilers should be fitted with a parliamentary safety-valve o}’e su,ﬂi . :
size, but the least size passed without special sanction of the Sanitary Engineer should be three inckec;e:‘ln
diameter.

The flat ends, &e., of all boilers, as far as the steam space extends and the ends super
should be fitted with shield or baffle plates where exposed to the hot gases in the uptake. i heaters

As the uptakes of haystack boilers and others of similar type are especially liable to iny
overheating unless careful precautions are taken while steam is being raised, tklz Iﬂ&peect?rr 'Z’::g/ ;f: ?z’;;
cases persuade makers and owners of such boilers to make the strength of uptakes considerably in emcess
of that required for ordinary superheaters subject to ewternal pressures.

# The following examples will serve to show the application of the coni i
T P PP constants for the different cases that may
Furnaces with butt joints and drilled rivet holes—
gg,% where the longitudinal seams are welded.
90, » br " double riveted and fitted with single butt straps.
80,000 » » » Bingle ”» single e
goyom_’ ¢ R ” » » » double
Furnaces with butt joints and punched rivet holes—
85,000 where the longitudinal seams are double riveted and fitted with single butt straps.
75,000 » ”» » linglﬁ ”» Singlo »
85100.0 FE) i ” ¢ R ”» » donble »
Furnaces with lapped joints and drilled rivet holes—
80,000 where the longitudinal seams are double riveted and bevelled.

»

70,000 » ”» » » ”» and not bevelled.
70,000 » ” ,,  single ,, and bevelled.
65,000 » ,» and not bevelled.

Furnaces with lapped joints and punched rivet hoi,es—
75,000 where the longitudinal seams are double riveted and bevelled.

70,000 » » * “ ,»  and not bevelled.
65.000 » ! 2 single » and bevelled.
60,000 ,, and not bevelled.

In the case of npﬁght"ﬁrebOIEC of"donkey or similar boilers 10 per cent., should be deducted from sh
given above, applicable to the respective classes of work. m $he constants

N
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The employmeﬂt of Bowling rings is beneficial by adding tq the strength as well as allowing for

iom, but if there is a difficulty in getting these ﬁt'ted, hoops riveted round, although not so desirable

at Bowk";y rings, can be employed to increase the resistance of the tubes against collapse. The use of

Bowling Tings with a moderate thickness of plate is bette_r than very thick plating. This applies to the

s of all boilers of this type including ordinary vertical donkey bodlers. Bowling rings fitted to all

such uptakes wowld be a decided advantage in allowing for expansion.  When Aaming coal is used extra
care is required and extra strength absolutely necessary.

Steel Boilers.

99, For steel boilers the rules for iron boilers may be varied as follows :—

The constants for flat surfaces when they are supported by stays screwed into the plate and
riveted, 10 per cent. The constants for flat surfaces when they are supported by stays serewed
into the plate and nutted, or when the stays are nutted in the steam space, 25 per cent. This is
also applicable to the constants for flat surfaces stiffened by riveted washers or doubling strips,
and supported by nutted stays.

The constants for combustion box girders, 10 per cent.

The constants for pluin furnaces, 10 per cent.

In cases where the Inspector is satisfied from tests made on the steel from which the boiler hos

constructed that it is of a certuin tensile strength per square inch, that strength may be substituted

Jor the 47,000 . (allowed for iron plates) in the formula given in Rule 19, but in no case is a greater

strength than 32 tons (71,680 b.) to be allowed. ~ In other cases, provided there is sufficient proof that
the boiler is of steel, a minimum of 26 tons may be used.

Solid steel serewed stays which have not  been welded or otherwise worked efter heating may be
allowed a working stress of 9,000 ib. per square inch of met section. ~ Steel staysachich have been welded
or worked in the fire have been found to be unreliuble ; therefcre, they should mot be passed.

ot

22 (a). When furnaces are machine-made by -essvss The Leeds Forge Company, of the Foz
corrugated and Morison suspension types, or by
Messrs. John Brown & Co., Sheffield, of the Purves
ribbed ani grcoved type, if they are practically
true circles, and the plates not less than f5ths of an inch thick, the working pressure ts found by the
JSollowing fornula :—

Furnaces corrugated or ribbed and grooved.

¢ );) Lo working pressure.
C = 14,000 for Foz's corrugated and Brown’s ribbed and grooved furnaces.
(4] = 13,500 for Morison’s suspension furnace. b
Y 4 = thickness in inches. :
D /
e

— outside diameter in inches, measured. at the bottom of the cm?‘ugations when the

Sfurnace is of the corrugated or suspension type, or over b

it is of the ribbed and grooved description.

In Fox's corrugated furnaces, the pitch of the corrugatiols and the length of the plawn ports at
the ends should not exceed 6 tncles, and in Morison’s suspension furnaces the piteh should not ewceed
8 inches, and the length at the ends 5 inches. In both deseriptions of furna tl:e$ depth from top of
corrugations outside to bottom of corrugations inside should not be less than W, and the plates at
the ends should not be unduly thinned in the flanging. :

The plates of ribbed and grooved furnaces should be formed by rolling, the ribs should not be less
than 145 inches abuve the plain parts, and the depth of the grooves not more than % inch, the length
between the centres of the ribs not cver 9 inches, and that of the plain parts at the ends not over 6
inches, and the ends rolled slightly thicker than the plain parts, and not veduced at any part by flanging,
&ec., below the thickness of the body of the furnace. -

If the furnace is riveted in one or more lengths the case should be submitted for consideration of
the Sanitary Engineer. '

92 (b). When horisontal furnaces of ordinary diameter are constructed of a series of rings welded
longitudinally, and the ends of each ring flanged
and the rings riveted together, and so forming
GG e the furnace, the working pressure is found by the
following formula, provided the length m_mches between the centres of the flanges of the rings is not
greater than (120 T—12), and the flanging is performed at one heat by a suitable flanging machine,

plain parts when

Furnaces made up of flanged rings.

and also the conditions which follow the formula are complied with :— #
9,900 x T (5 B s 127)'_ i
A x D U X working pressure.

T — thickness of plate in.inches.
1 = length betwern centre of flanges in inches.
D — outside diameter of furnace in inches.

The radii of the flanges on the fire side should be about 1} inches.  The depth of the flanges from
the fire side should be three times the diameter of the rivet plus 1§ inches, and the thickness of the
flanges should be as mear the thickness of the body of the plate as practicabie. The distance from the

edge of the rivet holes to the edge of the flange should mot be less tham the diameter of the rivet, and
the diameter of the rivets at least $ths of an inch greater than the thickness of the plate. The dez;th of

3
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the ring between the flangex should be not less than three ti : 5
the rkt'ng should be about the termination of the eurve of ﬂZ::;Z,”;iz g‘;‘/:zette;i: }{' ﬂiﬁz r;uv;teé t/lilﬁ-"f ;dloe ;’f
thickness of the furnace plate. Turned rings are such as may be o not less than half the
construction. considered a first-class method of
The holes in the flanges and rings shonld be drilled i <
: - n place > : - .
place they should be drilled sufficiently small, and afterwarda}:vhen :ﬁ l';'(lagwqble, gl e o syt
are quite fair, the holes should be slight.y tapered and t..e heads o PImeea oul waislithe, Aule

After all the welding, flanging and heating is ¢
in one operation. ; eating 8 completed,

of the rivets of moderate size.
each ring should be efficiently annealed

22 (¢). A greater com ;i
pressive stress should not
be allowed on tube plates than 10,000 ., which is

(D &5 T % 90,000 . that used in the Jollowing formula —
T AEVEY = working pressure,

D = least horizontal distance between centres

d = inside diameter of ordinary tubes in inc/zoej;.tubes

T = thickness of tube plate in inches.

W = eatreme width of combustion-box in inches from

Compressive stress on tube plates,

i inches.

Jront of tube plate to back of fire boz,

boz common to the furnaces at both enda.plate& when boiler is double-ended and the

22 (d). When full allowance is wished the rivet section, if iron, in the longitudinal seams of eyl
' y " i
g:zcal shells xhquld, when those seams are la;ype:
at least 32 times the net plate section, and if xtee;

rivets are : .
the net section of the plate, if the tensile stress of the rivets is "t:)ste ?éa?f;;f gﬁw”t::: ':zlzdbfwatt e 333 =
more than

32 tons per square inch. In calculating the working pressur, 3 .

be found in the usual way by the _Rules, but in the gaze of '.:‘;Tf’;: vI:‘;’; cte,:ztag:r :f;rtnyth of the rivets may
divided by 3, and in the case of sieel vivels by 33, the resulfs being the pores s n ho shonld be
the percentage strength of the rivets by caleulation is less than the caleulated p‘:- ¢ ges required. If
plate, caleulate the working pressure by both percentages. When using ¢ I:ep : ‘Z’:ﬁt“g’ strength of the
plate 45 plus the additions suitable for the mcthod of construct.on as per Rulepfg f age strength of the
be used as the nominal factor of safety, but when using the percentage strengih of ¢ ;'7" ron boalfra, may
used as the factor of safety. The less of the two pressures so found is the tcorke' rivets 4'5 may be
allowed for the cylindrical portion of the shell. See formule in Appendiz. ’”9. pressure to be

Plate and rivet section.

Boilers— General.

23. Small boilers must be surveyed and be fitted the same : s
have a water and steam gauge, and all other fittings complete, and ;ali;;r;:z:?xl{ I;IO!len, and
cuaply with the same regulations as the main boilers. y-valves, must
924. No boilers or steam chamber is to be so constructed, fitted
escape of steam from it through the safety valve can be Wholly,, = ;&}t(i);llt;rr?:gfd 8o that the
action of any other valve. » Intercepted by the

A stop-valve must always be fitted between the hoiler and the steam Pipe, and, where two or

" more boilers are counected with a steam receiver or superheater, between each boiler snd tl
0

superheater or steam receiver. The object of this is obvious, viz., to avoi i
boilers through the failure of one. The neeks of stop-valves should b::va(.)sl (:htilr: :,:l;:-;‘:,t?:a%llle he

95. Kach boiler must be fitted with a glass water-gauge, at least two te
gauge, that is to say, each boiler must be fitted with all fittings as complete :: if;O:}l::;eand steam-
one boiler. When a factory has more than one boiler, and these boiler were only

. . 8 are fitted with sto
valves, each boiler must be treated as a separate one, and Lave all the requisite fittings P
26. On every inspection of a steam boiler the Inspector shall, if the boiler i
o inside it, and make a thorough examination of it. er is large enough,

When the boilers are not large enough for the Inspector to get into, he sh
tested by hydraulic pressure at every annual inspection at least. The hyd;'auli: t:::dahsoetfld'bcl}m
be applied at every mspection if the Inspector consider it necessary. 135

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. al,

If any part of a main boiler near the uptake fire boxes or furnaces is so constructed that the
Tnspector carnot examine it, he is not to give a deglaration, but shall report the case to the
Sanitary Kngineer. . .

If, for special reasons, and for special reasons only, the Inspector cannot go inside a small
boiler, he must distinetly state on the face of his declaration his reasons for not being able to do
80,

97. If the boiler is too hot for the Inspector to exanlline the inside efficiently, and with
safety and convenienee, he should decline to examine the boiler, and absolutely refuse to grant a
certificate, until he can make an efficient internal examination.

48. Belore testing a boiler the Inspector shall examine it, take the necessary measurements,
aud calculate what the working pressure should be in.accmdunce with the regqlutions, and ouly
tost it with reference to that pressure in docordance with Iule 20. - If the test is not satisfactory,

the pressure must be proportionately reduced. .

S

5

.

c
vt

R

No. 2412 W., 19tu SepreMBER 1898. 11

ot

? alterations {o be made by the owners and prevent

This course yill' en:b 1?1",’,?13:0”3? who grants the certificate should not increase the

delnx s . without first eonmmg the Sanitary Et}gineer. 3 : :

working P““"”[ ector who grants the certificate must examine the boilers thoroughly, and, in the

& ;l;wof qm.lmntmohons from the Sanitary Engineer, will be held responsible for the

a

pressure allowed. ; :

5 all new boilers, and boilers that have been cleaned for a thorough

.29;[;2311; Eydm:ﬂzl:,m in accordance with Rule 20 previous to the boilers being set,

' ’ i test the workmanship, &c.; but the working pressure is to be
3nd befo?;lt{)‘;yt::e oohenveredgth ::;’:t.;ys, thickness of plateg, and strength of riveting, &e., and not
etermin 5
by the pdiusan mtm should in no case exceed twice the calculated working pressure of the
to be applied until the boiler has been examined and until the strength has
the necessary measurements taken frqm the box}er 1t§e1f. ,
When the boilers are set the Inspector may, at any time he thinks it necessary, before he
i certificate, have them tested by hydraulic pressure to satisfy himself as to any doubtful
. b of places not easy of access, care being taken in the case of old boilers not to overstrain
5:;’,? l.bnt ‘i);he test must always exceed the working pressure. W 1
The hydraulic test should before a certificate 1s granted be applied to all boilers that have
not previously had & workjng ogrtlﬁcate. p 2 ise

When a boiler is partially inspeeted by one Inspector, and the inspection is completed and
a certificate granted by another, if the Inspec_ato:_', who witnesses the test of the boiler by hydraulic

ressure, has an opportunity of examining it inside and ovtside after the test, such Inspector should
determine the pressure to be allowed on tl}e bm‘ler in question, takmg 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. Tu the event of the origiral Inspectors havirg no cpportunity
to examine the boiler inside and out a.ftfer_the hydrostatic test, the Inspector must re-test the
boiler by water and examine the boiler inside and out before determining the workiug pressure
and granting a cirtificate.

'he amount of the hydraulie 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. :

Tnspectors sheuld pay particular attention to the examination and testing of steam pipesand

€conomisers. ) &7 i
The working pressure of well-made copper pipes when the joints are brased is found by the follow-

ing formula : —
a2 ]gT— 18) — wcorking pressure.
T — thickness in inches.
D = inside diameter in inches. 3 - ; : :
When the pipes are solid drawn and not over 8 inches diameter substitute in the foregoing formula

37 Jor %
The

» infernal pressure on wrowght-ir ' . !
determined by the following formula, provided that the thickness is nod less than § inch and the workman-

ship, by hydraulic test, &., satigfactory : —
i S working pressure.

T = thickness in tnches.
D — diameter inside in inches. 4
Feed pipes should be made sufficient for a pressure 20 per cent. in excess of boiler pressure.
In all cases in which a socket expansion joint is fitted to a bent steam pipe, the Tnspector
ghould require a fixed gland and bolts to be fitted, in order to prevent the end of the pipe being

forced ont of the socket. This regulation should be complied with in all cases of bent pipes fitted

with socket expansion joints. Fixed glands and bolts 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 instractions how to act. Clast iron must not be used for
stays, and the Inspector should discourage the use of cast-iron saddles for boilers. :

81. A pressare once allowed on a boiler is not, under any circumstances whatever, to be

inereased unless the Inspector has previously written for and obtained the sanction of the
i ingiueer,

San‘t?;ycalzg %he 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; bu,
as above stated, the pressure shall not in any case be increased until the question has been decid, |

by him.

-on pipes made of good materiul, and lap welded, may be
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Safety-valves.

32. The Inspector is instructed that in all new boilers, and whenever al’erations can be easily

made, the safety-valve and stop-valve should be placed directly on the boiler; and the neck, or
pm.bbel;w1 een the valve and the flange which is bolted on to the boiler, should be as shoit us
e. - - -

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. i

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 dut e
the requisite alterations being made before granting a eolaration.m s duty at once to insist on

e Inspector shall declare, amongst other things, the limits of the weight to be placed
the safety-vnms, and that the safety-valves are such and in such oondition‘ga the oiro?xmatsn:el:
of the case demand.

33. The area of safety-valves per square foot of fire te surface .
tan i mioy et ot ) Uo St e f (s ey e o ok e
that given in the following tables opposite the boiler pressure intended, provided the valves are
not less thatg two inches in diameter. 'This applies to new boilers which have not received a
working certificate. & . A

1n ascertaining the fire grate area, the length of th t ;
edge of the dead %la.te to the front of the brid g e grate should be measured from the inner

, and the wi i :
on the top of the bars at the middle of their length. R 9 fnm vide daubide ot the SRS

_If there is only one safety-valve on a main boiler the Inspector shoul i
without first referring the case to the Samwﬂ Engineer for BI?::ialri:s fmgti‘):t. 'gmnt a certificate

In the case of small boilers, if it is wished to fit valves small : :
the caso should be submitted for the consideration of the Sanitary ;}'ng:; two_inches dismeter,

Safety- Valve Areas.

Area of valve Area of
Boiler per square Boiler e ::lve 4 Areaof valve
: Per square Boiler per square
pressure. foot of Ppressure. oot of s ’ :
fire grate. five grate. . oot of
i fire grate.
LB. §Q. INCH, . 3 g+
15 1250 £ 5 .g%\ - N 8Q. e,
16 1209 7 29 ‘852 | ! 43 669
18 1-136 (4 3% 815 | - 646
19 iz |/ [ 32 Sl /4 635
20 1071 33 . R R T 625
21 o4l / 34 w68 ||/ } & 614 .
22 1013 35 a1V / o 604 /
23 9 36 21 N o 595 -
24 ‘961 37 . / 50 :535
26 'gsl};v /'/ \ 89 B ‘694 f A 52 %
274 ' 40 “681. S g
SR B EC BAE L 8
. 56 . *5. : 104 . 315 153 5
§ 56 528 105 313 1 ot
) 57 +620 y 54 +221
3 106 309 155 3
N : 58 /518 107 7 307 188 220
N 69 *506 108 -304 1% 219
% 60 -500 109 808 = 218
N : \ 61, ‘403 - 110 800 159 g "le
3 63 *480 112 208 o 214
) T B4 474 118 292 168 213
£ 65 468 114 200 163 211
4 . % 210
66 462 115 288 104 ;
67 457 116 \ w288 2 209
68 451 117 984 166 %
70 441 119 279 168 208
71 436 120 277 160 -
72 *431 121 75 170 Ko
73 *426 128 *278 171 201
I *421 123 271 172 S
9 75 416 124 269 173 199
1 76 412 125 -267 174 ey
¥ '/H 407 126 & 265 175 197
d 78 403 127 264 176 oo
¥ 79 *398 128 262 177 1
iy 80 *394 129 *260 178 *194
81 390 130° 258 179 —
83 382 19 ° 2566 181 191
84 ‘378 133 253 182 190
86 371 135 250 184 ‘188
87 867 136. ‘248 185 187
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8afety-Valre Areas—cont.

Area of valve Area of valve Area of valve
Boiler _.per square Boiler per square Boiler per square
pressure. foot of pressure. foot of pressure. foot of
fire grate. fire grate. fire grate.
LB 8Q. INCH. LB. © 8Q. INCH. LB. 8Q. INCH.
1f 88 364 |1/ 187 246 186 286
/89, ., *360 138 245 187 185
/w0 357 139 243 188 184
mear] *353 140 241 189 183
: 92 350 141 ‘240 190 182 ‘/J
g 93 -347 142 +238 191 181
/ 94 . 344 | 143 237 192 W Ry }Qy/’ A
| 95 *340 144 235 193 ' 180 A
f 96 337 145 234 194 179
97 *334 146 232 195 178
98 - 331 147 231 196 177 o
99 328 148 *230 197 176
100 326 149 228 198 176
101 -323 150 227 199 ‘175
# 5102 320 A 151 *225 200 174

34. The Inspector in his examination of the boilers and appurtenances is particularly ’to
direct his attention to the safety-valves, and whenever he cousiders 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
responsibility of issuing a certificate before he is fully satisfied on the point is very grave. The
Tunspector 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 hand. : ‘

Care should be taken that the safety-valves have a lift equal to at least one-fourth their
diameter; that the upenings 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 diain 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
ample, 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. :

Safety-valves that are spring loaded.—The size of the steel of which the springs are made must
be in accordance with that found by the following formula : —

,{/S-XUD it

8 = the load on the spring in lbs.

D = the diameter of the spring (from centre to centre of wire) in inches.

d = the diameter, or side of square of the wire in inches.

C = 8,000 for round steel.

C = 11,000 for square steel. ‘ :

The springs shall be protected from the steam and impurities issuing from the valyes,

When valves are loaded by direct springs the compressing serews shall abut against metal stops or
washers when the loads sanctioned by the Inspector are on the valves.

The springs shall have a sufficient number of coils to allow a compression under the'working load
of at least one quarter the diameter of the valve.

85. 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 possi-
bility of their shifting or in any way increasing the pressure. The limits of the weight on the
valves isto 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.

4
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APPENDIX.
(See last paragraph of Rule 22.)
CYLINDRICAL BOILER SHELLS.
Jorxts wite Drruiep Hovgs,

Formule for ordinary chain-riveted and ordi sigzag-riveted jor ot
deseriptions, when every alternate rivet in the outer m thfmfter mdfmo::dmfwum:?{u?:’
Let E = distance from edge of plate to centre of rivet in inches
V = distance between rows of rivets in tnches. ' :
14} dtaat;‘z:cizsl;e.lwem inner and middle row of rivels in inches for joints J and K (Figs. 18
B = boiler pressure in lb. per square inch,
C = 1 for lap or single butt joints.
C = 175 for double butt joints. : "
d = diameter of rivets in inches.
D = inside diameter of boiler in inches.
F = factor of safety for shell plates, as by Rules 19 and 22(d).
n = number of rivets in one pitch.
pp = diagonal pitch in inches. :
P, = diag mal pitch in inches between inner and middle rows of rivets in inches i
p = greatest pitch of rivets in inches. Ltgere-: o ok e
r = percentage of plate left between holes in greatest pitch.
R = percentage value of rivet section. -
R, = percentage of combined plate and rivet section.
8 — tensile strength of material in lb. per square inch of section.
T — thickness of plate in inches.
Ty = thickness of each butt-strap in inches.
% = least value of v, R, Ry, as the case may be, divided by 100.
When joints are used in boiler construction other than those shown in the attached sketches, or

when any of the rivets are pitched less than two diameters apart, the particulars of such joints should
be submitted for the consideration of the Sanitary Engineer.

OrpiNARY CHAIN AND Zi16zAG RIVETED JoINTs.

TIron plates and iron rivets or steel plates and steel rivets :
100 (p—d) _
P
Iron plates and iron rivets :
100xd’x-7854x‘nx0__R

p-x T

Steel plates and steel rivets :
100 x 23 x d® x ‘784 xn x Ox F _ p
45 x 8 xpx T T

Gvex O, d, F,n, T, T0 FIND p, S0 THAT 7 AND R ARE EQUAL.

Iron plates and iron rivets :
d’x-7854xnx0+d_

: T =P
Bteel plates and steel rivets :
23 X d* x ‘1854 x n x O X F B
45 x 28 x T e

Givex O, F, n, T, r, TO FIND p AND d.
Iron plates and iron rivets :
rx'T =
(100 — r) x 7854 x n x U
100 x r x T gl
(100 —7)* x "7854xnx C
Steel plates and steel rivets :
43 x B xrxl e
23 x (100 —r) x 7854 X n X U X P
100x45x28xrx T § i
23 x (100 —7)? x 7854 x n x Cx 3o
Iron plates and iron rivets or steel plates and steel rivets when d 18 found first,

_ then:
100d _
T

d.

-

¥

No. 2412 W., 197H SEPTEMBER 1898. 15

BuTT-STRAPS.

Iron plates and tron butt-straps or steel plates and steel batt-straps :

utt-straps :
Double butt-sirap 5"T=T1

8

Single butt-straps : g
8
For DiSTANCE BETWEEN Rows or Rivets, &c.

Iron and steel:

3 x dzE-

- _riveted joints (Figs. 2,4,6,9, 11), not less than :
e gt axd= V.
See note at the énd.
= z,‘gug-ﬂ’wted joints (Figs. 3, 5, s l}O, 12) :
: N{UEXT) Dy

- onal pitch (Figs. 3,5, 7, 10, 12) ¢
Diagonal pitc ( 6p+4d=p.
D

10

To DETERMINE THE WORKING PRESSURE.

Sx ZX2T=B.

FxD

»
‘ srip JOINTS, TN (WEICH SVERT ALTERNATE RIVET HAS BEEN OMITTED

CHAIN “‘E)Z;::A %OI:‘:VOB 1y THE OUTER AND THE INNER ROWS SUCH AS ARE SHOWN BY THE
i e Ov i A s ve ‘

i ivets or steel plates and steel rivets :
Iron plates and iron rive 4 (p——d)=,.
Ao "
] jvels : =
Im?wmmﬁ?id’x%&xnxa;ﬁ
px T :
nd steel rivets :
Steelpkﬁ)esax 2?3 x d x ‘7864 X n X 0 x F’.R-
45 X 28 xpxT CUF S SRS

Iron plates and iron rivets or steel plates and steel r'u'veta ¢
p .

BurT-STRAPS.

Where 7 - double the number in the outer row—
rivets in the inner row 8 do o oem
Iron pliﬁz?db:rro:fbutwtmpc or steel plates and steel butt-straps—

t-straps :
B e il

8 X (p——2d

1 tt-straps :
i &ﬂﬂ'—;%) =T :
B (r— : '
When the number of rivets in the inmer 7010 is :t]ue sam.c ds in the outer row—

Double butt-straps :

..

5__X._T= T 258 ‘;
8 -

-

Single butt-straps: o

.——8——— 1

FoR DISTANCE BETWEEN Roivs o Rivers, &o.
Iron and sieel : 3xd_ ,E.

2
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Chain-riveted joints (Figs. 13, 14, 15, 19) ;
‘i A/ ULz + 4d) (p + 4d) ] : p s
10 = ‘>T}ze greater of these two valies of V 10 be wsed. 8See note at
or the end. A .
2xXd=V J 4

For joint K (Fig. 15) : : ‘
2xd= Vi. 8eenote at the end.." . o .

Zigzag riwtfd Joints (Figs. 16, 17, 18, 20) ;
A HP+d (hp+d=F

Mgomlpttch (Ege 16, ‘17)-18’ 20) :'k o
T%-P ¥ d=PDo e "\ .
For joint J (Fig. 18) : b

Ex VXV

NP E8d G189
20 s

g‘
'3

Diagonal pitch (Fig. 18) :
3p + 4d

10 =P 4
To vETERMINE THE WORKING PRESSURE—
SxYx2T :
. T e :
b : ¥ RS T 4d+ L I
Note—The minimum value of V or V; Jor chain riveted joints is given as 2d, but o o
s more desirable. S <[
Maxruoy. Preénes ror Riveren Jorwts. o4
- T'= Thickness of plads in inchep. . o
P = Maximum pitch of nbrts":}ma', provided it does not ezeeed 10 inehes. o
C = Constant applicable from the Jollowing table :—
Number of‘rivet’l # bonuﬁau for lap Constants for dfmble
in one pitch. " _joints, butt-strap joints.
& -
1 1:31 175
, 350
: 2 463 ‘
4 4 4 5562 ~
| o k: “ 6:00 A
=S ¥ i ;

& ToxnE=r
When the work is first class, such pitches éay be adopted so far as safety is concerned, yet in some
cases st may be well ot to adopt the greatest Jound by the formula. The magimum pitch should
not, however, exceed ‘10 inches with the thi lest plates for boiler shells,  If in any case the pitch is
found to exceed that arrived at by the Joregotng formula, for the particular deseription of joint and

thickness of plate, such pitches should not be nassed, but in all cases reported to the Sanitary Engineer. : ‘ _ L : : 2 |
| : . | 0006000004
Under Secretary to Government, = : =3  wf ‘ : e )@ -6 @~ ?Q 000 0
TO :he g:p;grnmgdent’ Govmment : . ! ". % : ’ : (A ",‘ AR A l,,\v ( y .1.
e Danitary Engineer to Go S % NP Sl
:: the Local and Municipal De;miatf : # Y M .
y» the Judicial Department, h.t_‘ sl :
» Messrs. Binny & Co. 3 i
» Messrs. Richardson & Cruddas, Boml ay,

o

Exd, T. K. Narayana Aiyangar, ) 3
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The Sanitary Engineer to Govt.,
Fort St. George.

No.1161

Dated 12th. July 1898.
Reveived - /3~ L7 L
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Spare copies

« SUBJECT.

Madras Steam-boilers & Prime-movers

Act III of 1893,

Subnitting for approval a draft

of the proposed amendment t0 the rulesd |

issued under the
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Bomlbay-Castle, 5th dugust-1596,

framed under Section 85 (a) of
under the said section, for s
d under the said Act, and publishe

Government 2PPOY o P tion
G'M}fr\w gy f.‘:’;‘tbaf: Pa;es 450. mentione the margin,* are published for on,
4““”_ 3 that is to say,

i 1 .L— ’
“ddd to Rule #. of the said Rules,
- The constants for plain furnaces 10 per cent. }

In cases where the Inspector is satisfied from tests made on the steel from which the boiler has
been coustructed that it is of a certain tensile strength per square inch, that strength may be substituted
for the 47,000 lbs. (allowed for iron plates) in the formula given in Rule'%, but in no case is a greater
strength than 32 tons (71,680 1bs.) to be allowed. In other cases, provided there is sufficient proof that
the boiler is of steel, a minimum of 2% tons may be used,

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

allowed a working stress of 9,000 lbs. per square inch of net section. Steel stays which have been

welded or worked 1n the fire have been found to be unreliable, therefore they should not be passed,

When furnaces are machine made by Messrs. The Leeds Forge Company, of the Fox corrn-

3 gated and Morison suspension types, or by Messrs, John Brown & Co.

grf:v’:f“ SSihanind ov, shbed jand Léhetﬁeld, of the Purves ribbed avd grooved type, if they are practi-

: ¢ cally true circles, and the plates not less than +g inch thick, the
working pressure is found by the following formula:

Q.I);—T = working pressure,
C = 14,000 for Fox's corrugated and Brown’s ribbed and grooved furnaces,
C = 183,500 for Morison’s suspension furnace.
T = thickness in inches,

D = outside diameter in inches, measured at the bottom of the corrugations when the furnace

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

In Fox’s corrugated furnaces the pitch of the corrugations and the length of the plain parts at the
ends should not exceed 6 inches, and in Morison’s suspension furnaces the pitch should not exceed

8 inches, and the length at the ends 5 inches. In both deseriptions of furnaces the depth from top of *

corrugations outside to bottom of €orr gations inside should not be less than 2 inches, and the plates at
the ends should not be unduly t.hinneg in the flanging,

The plates of ribbed and grooved furnaces should be formed by rolling, the ribs should not be less
than 1% inches above the plain parts, and the depth of the grooves mot more than § inch, the length
between the centres of the ribs not over 9 inches, and that of the plain parts at the ends not over

- B inches, and the ends rolled slightly thicker than the plain parts, and not reduced at any part by flang-

ing, &c., below the thickness of the body of the furnace.

If the furnace is rivetted in one or more lengths the case should be submitted for consideration.

When horizontal furnaces of ordinary diameter are constructed of a series of rings welded
longitudinally, and the ends of each ring flanged and the rings rivetted
together, and so forming the furnace, the working pressure is found
by the following formula, provided the length in inches between the centres of the flanges of the rings
is not greater than (120 T — 12), and the flanging is performed at one heat by a suitable ﬂanoi;f’g
machine, and also the conditions which follow the formula are complied with : o

Furnaces made up of flanged rings.

9900 x T I + 12 j 3 )
3x D €0 x 1T ’1‘) == working pressure, |

T = thickness of plate in inches,
! = length between centre of flanges in inches,
D = outside diameter of furnace in inches,

The radii of the flanges on the fire side should be about 1} inches. The depth of the flanges from

the fire side should be three times the diameter of the rivet plus 1} inches, and the thickness of the flanges
should be as near the thickness of the body of the plate as practicable.

rivet holes to the edge of the flange should not be less than the diameter of the rivet, and the diameter

of the rivets at least § inch greater thz}n the thickness of the plate. The depth of, the ring between the
flanges should be not less than three times the diameter of the rivets

about the termination of .t.he curve of flange, and the thickness not less than half the thickness of tle
furnace plate. Turned rings are such as may be considered a first class method of construction,

The distance from the edge of the

, the fire edge of the ring should be

[
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3 . if
. : in boi i her th hose sl in th hed sketches, or i
b > 5 d in boiler construction other than those shown in the attac ed sketches,
: i : 3 . B 1 g tJ t;:«]etiit;is“:ree'pitched less than two diameters apart, the particulars of such joints should be
The holes in the flanges and rings should be dtilled ia place 'if practicable, but if not drilled in ‘% B n len-anydOf r the consideration of the Senior Inspector.
place they should b drilled sufficiently small, and afterwards when in place rimered out nutil the holes W submitted fo _
are quite fair, the holes should be slightly tapered and the heads of the rivets of moderate size. } T ORDINARY CHAIN AND Z1GZAG RIVET1ED JOINTS.
. After all welding, and after all Hangine and heatinoe e: L : ’ i e Z ¢ fioes
operation. g ol BpPLng sash S Shpuid be efﬁcxeutl) pEER ahey Y : ,Z Iron plates and iron rivets or steel plates_ and steel rivets:
Compressive stress on tube plates, A greater C‘""Pres-%i"g stress shonld not be allowed on tube pt “__ 7 . 100 (P"' 2 = 7.
x plates than 10,000 Ibs,, which is that used in the tollowing formula: ¥
(D—d) T x 20,000 ; Iron plates and iron rivets : : -
WxD == working pressure, i 100 x d? x ‘7854 x n x C :
D == least horizontal distance between centres of tubes in inches, T : g
« = inside diameter of ordivary tubes in inches, .
T == thickness of tube plate in inches, . e Steel plates and steel rivets: A
= extreme width of combnstion-box in inches from front of tube plate to back of fire-box, or {3 100 x 28 % Jﬂ LB B B IO 'F.=R -,
distance between combustion-box tube plates when boiler is donble-ended and the box SR 45 X 28 x p X T ' :
commmon to the farnaees at both eunds, T fql Fa T R e AL
When full allowance is wished the rivet section, if iron, in the longitudinal seams of cylindvical i s s N G otbmied 1) e Nt Aot
Plate and rivet section. :lt::“:e :‘;)!]m:g, w};.en tho::ie‘ t?eamls are lapped, dbe at - least 2 times ’ {5 : Iron plates and iron rivets:
: ate seetion, and if steel rivets are used their seetion shounld
be at least 33 of the net section of the plate, it the ensile stress of the rivets is not less than :w— tons 2.4_/» i oL % iBPhak & X C+ d = p.
and not more than 32 tons per square inch. In calculating the working pressure, the percentage ¥ -' *
strength of the rivets may be fonnd iu the nsual way by the Board of T'rade rules, but in the ease of iron s { :
rivets the percentages found should be divided by 17, and in the case of steel rivets by 3§, the results %9 ; 4 Btool platek Sa Uiy} S
being the percentages required. If the percentage strength of the rivets by calenlation is less than [ . 23 x d? x ‘7854 x » x C xF
the calculated percentage strength of the plate, ealenlate the working pressure by both pereentages. f?“ e 15 % 98 x T + d =p.
When using theb per}centagie s;trepgth‘ofl the plate 45 plus the additions sunitable for the method ot ‘:’5}} s £ 0
construction as by the rules for iron boilers, may be uscd as the nominal faetor of safety, but when S ’ :
nsing the p:rcemage strength of the rivets 4'5 may be used as the factor of safety., The ]eys’s of the two !“f'- IR T T
pressures so found is the working pressure to be allowed for the cylindrieal portion of the shell B (8 ; :
i otherwise in aceordance with the formulx in Appendix. ; o e A Iron plates and iron rivets: _
4 : - _;_ it 1 rx T
: : Add as an Appendix to the said rules. . T (100 — 7) X *T8¥34 X n X C
s £ ' . A :
s s AFPENDIX. _ i o 100 % # x T L
| 7 A% 2 (See last paragraph of Rule #6%) 22 . :, i (10U — 7)? % *7854 X » X U °
& CYLINDRICAL BOILER SHELLS. f B i Steel plates and steel rivets : 4
‘f} "oy . Joints witek DRiLiep HoLEs, ' i ) 45 x 28 xrxT ol i
T Formulz for erdinary chain rivetted and ordinary zigzag rivetted joints, and for joints of these - £ 1 1A, yar). % 1856 %.0.%, G X ¥
descriptions, when every alternate rivet in the outer or in the vuter and inner rows have been omitied : : R ! 100 X 45%x28 x r x T & p
Let E = distance from edge of plate to centre of rivet in inches. . R 23 x (100 —7)* X 7804 x # X O % F oo
? V = distance between tows of rivets in inches. . 5 : {‘? Iron plates and iron rivets or steel plates and steel rivets when d is found first, '
V! = distance between inner and middle row of rivets.in inches for joints J. and K. . 3 s then : ;
(Figs. 19 and 15.) , 5 5 i O 4
B = boiler pressure in lbs, per square incly, W 1 e
; C = 1 for lap or single butt joints. ; Peied .
& ' C = 175 for double butt joints. ' Prang oA t p P e
/1 e d = diameter of rivets in inches. : 4 Iron plates and iron butt straps or steel plates and steel butt straps-
s D = inside diameter of boiler in inches. £ ¢ ? V i
b ¥4 ; & 1 ! Double butt straps :
F = factor of safety for shell plates, as by clause 87 or clause 103. : i
. ; 3 1t ! ) - . 5§ X T
™ m = number of rivets in one pitch, ? - e oy e
po = diagonal pitch in inches. 8
Pr = diagonal pitchr in inches between inner and middle rows of rivets in inches fer ‘ i Single butt straps: |
% joint J. R Ixgte T |
p = greatest pitch of rivets in inches. } 3 &
r = percentage of plate left between holes in greatest pitch. i | . 4
R = percentage of rivet section. / . FoR DISTANCE BETWEEN Rows oF Rivers, &c.
"Rt = percentage of combined plate and rivet section. 3 /,/' N Tron and steel:
S = tensile strength of material in Ibs. per square inch of section, ; i A 3% d
; : S5t ' ol — =, ;
T = thickness of plate in inches, . ' N & ST i
" T! = thickness of each butt strap itr inches. B i Py
5 % == least value of 7, R, R, as the case may be, divided by 100, . | i o
i
i

IR o Sie
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Chain-rivetted Joints, Figs, 2, 4, 6, 9, 11, not less than -
2xd=V,

See note at the end.
Zigzag rivetted joints, Figs. 3,5,7, 10, 12
y £y AU, .

017 +4d) (5 +49)_y
10 &

Diagonal pitch, Figs. 8, 5,7, 10, 12:
vy ’ 3

6p + 44
o ="

To DETERMINE THE WORKING PRESSURE

SXx ¥x2T
T -

CHAIN AND ZiczA :
G RIVETTED J
BEEN OMITTED IN THE OINTS IN WHICH EVERY AL
BUCH AN ANRARI OUTER Row, OR IN THE OuUTE TERNATE RIVET Has
N'BY THE FOLLOWING SKETCHEs, | C LNVER Rows

Iron plates and iron rivets or steel plates and steel rivets :
100 (p—a)__ :
MR T,

Iron plates and iron rivets -

100 x d* x 7854 x n x C
pxT —_—

Steel plates and steel rivets :

& 100x23xd’x-7854anCxF
; 45 X WX px I i

Iron plates and iron -rivets or steel plates and steel rivets -
W’#’u?:m
. BUTT STRAPS,
g)e:.: the number of rivets in the inner row js double the number iy the outer

Iron plates and iron butt-st
-straps or steel plat
Double butt-straps ; plates and steel

5% T (p-d)
8 X (p—24)
Single butt-straps :
9 x T (p=d)
8 X (p—24) T

When the number of rivets in the inner row is the sa
Double butt-strapsi:

butt?straps,

=TI,

me as in the outer row.

Single butt-straps ;

For DISTANCE BETWEEN Rows OF RIVETS, &¢
Iron and steel : in

i ';._ AT iR N
R il et

CXy

5
Chain rivetted joints, Figs. 13, 14, 15, 16:
____'_—.———————,__——‘
: J(-u_p’-!-_;“;)_(p + 4d)_y Tle greater of these
10 two valuesof V to
- be used. See note
B R at the end.

For joint K. (Fig. 18):
92 % d=VL. See note at the end.

Zigzag rivetted joints, Figs. 17, 18, 19, 20:
J@p + @) Gp + )=V
Diagonal pitch, Figs. 17, 18, 19, 20:
190 + d=p0.
For joint J. (Fig. 19):
JO 3 G ¥ 8
20

Diagonal pitch (Fig. 19)
3p + 4d
=0
To DETERMINE THE WORKING PRESSURE.
8 x ¥ % 2T=B
e

MaxmuM PircHES FOR RIVETTED JOINTS.

T—Thickness of plate in inches.
p=Maximum pitch of rivets in inches, provi
C—Constant applicable from the following table :

ded it does not exceed 10 inches.

BRI i DL B o 4 AT
Number of Rivets Constants for Lap Constants for Double
in one Pitch. Joints. Butt Strap Joints,

1 131 1'75

2 2:62 350

3 347 463

4 414 552

5 - 600

C xT) + 1§=p.

When the work is first class, such pitches may be adopted so far as safety is concerned, yet in some
cases it may be well not to adopt the greatest pitch found by the formula, The maximum pitch should
aot, however, exceed 10 inches with the thickest plates for boiler shel]s.. If in any case the pitch is
found to exceed that arrived at by the foregoing formula, for the particular description of joint and
thickness of plate, such pitches should 7ot be passed, but in all cases reported.

Note.—The minimum value of V or V! for chain rivetted joints is given as 24, but 2d ; 1 is more

desirable.”’

By order o)’ His Exeeliency the Right-Honourable the Governor wn Council,
A. C. LOGAN,

- Acting Seeretary to Government:

Sl TR e ""’T"
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GENERAL DEPARTMENT.
Bombay Castle, 21st May 189}

No. 1877 A.—In exercise of the power conferged
by Section 35 {a) of the Bombay Boiler Inspection
Aet, 1891, the Governor m Council is pleased to
frame the following rules for settling the duties of
Inspectors 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, ipcluding 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 onerous duty
he must be very careful, as in the event of accident
it will be necessary for him to prove clearly that
he used due cantion. On the one hand he must
be careful as regards safety, and on the other hand
he must not unduly reduce the pressure on a boiler.

2. The Inspector should fix the working- pres-
sure for boilers by a series of calculations of the
strength of the various parts, and according to the
workmanship and material,

Tn the case of boilers made in India, the Boiler
Inspection Department may receive for examin-
ation 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 Inspector should
receive and report gn any plans of boilers intended
for use in Bombay or the districts that may 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 called in to inspect a boiler, he -

will of course measure the parts, note. the details
of construction, and, if necessary, bore the plates
to ascertain their thickness, &ec., before he gives
his certificate.

No Inspector shall declare a boiler to be safe
unless {a) he is fully informed as to its construe-
tion, material and workmanship, or-unless (4) he
is furnished “with a certificate from. a Chief
Engineer of a recognised boiler insurance company.
He shouldtherefore be very careful how he-ventures
to give a certificate.

3. In the case of new bhoilers the Inspector
may allow a stress not exceeding 7,000 Ibs. per
square inch of mnet section on solid iron screwed
stays supporting flat surfaces, but ‘the stress should
not esceed 5,000 1bs. when the stays have heen
welded or worked in the fire.

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

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

4. When the tops of combustion boxes or other
parts of a boiler are supported by solid rectangular
girders the following formula should be used for
findingsthe 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 in the case of combustion chambers that.
the ends are fitted to the edges of the tube plate
and the back plate of the combustion tox.

Cxd2xT
(W—P)DxL
W = Width of combustion box in inches.

P = Pitch of supporting.bolts in inches.

= Working Pressure,

D = Distance between the girders from centre to cgntre
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 sup-

porting 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 shouald be deter-

mined by the rule for ordinary stays.

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

O x (T + 1)

S—6
T = Thickness of the plate in sixteenths of an inch.
8 = Surface supported in square inches.
C = Constant according to the following circumstances.

‘= Working Pressure.

C = 100 when the plates arenot 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 thick-
ness of the plates they cover.*

C = 90 when the plates are not exposed to the impact of
hexlz.t or flame, and the stays ave 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 washers, the latter
being at least three times the diameter of the stay
and two-thirds the thickness of the plates they
cover.

C = b4 when the plates are exposed to the impact of heat o
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 h
or ﬂalie, with water in contact with thg ]at?es, ue:;
the s screwed into the plates and fll)tted with
nutg ™ .

* It the diameter of riveted washers be at least
piteh of the stays, and the thickness not less than thaf:d;]:i;l;:
they cover, the constant may be increased to 150,

When doubling plates are fitted of the same thi k
the plates they cover and not lessin width thanlcir(f:' tl::
pitch of the stays, the constant may be increased to 160,

-
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‘when examined, and if not set,

*C = 60 when the plates are exposed to the impact of heat

or flame, with water in contact with the 1
the stays screwed into the plates, having? ta.hb:é,é:a(:
riveted over to form substangial heads,
C = 36 when the plates are exposed to the i t of
or flame, and steam in contact mutl;F aichc»: Opl;\eat

with the stays screwed into the plates i
the ends riveted over to form seu t;i:lnge:\lssv.lqg

¢ In cases where plates are stiffened by T or L
irons, apd a greater pressure is required for the
plates than'is allowed by the use of the above
constants, the case should be submitted for the
consideration of the Senior Inspector, .

~ When the riveted ends of acréwéd stays are
~much worn or when the nuts are burned, the const-
ants should be reduced, but the Inspector® must act

- according to. the circumstances that resent

themselves at the time of inspection, and it j
expected that In cases where the riveted ’éndz ;;
serewed stays in the combustion boxes and furnaces
are found in this state, it willk be often necessa
to reduce the constant 60 to about 36, ‘

The Inspector should not in any case
g case
greater compressive stress on the edge of - ﬂ’?{l}]ozlvlb:
plates than 7,500 lbs. per square inch, which ig
that used in the following formula :—
(D—d) T % 15,000

3 = W k. -
W x D Working Presgm-e »
e leaislf hl:gﬁlgntal distance between centres of tubes :

d = inside diameter of ordinary tubes in inches,
T = thickness of tubé plate in inches,

W = extreme width of combustion box in
front of tube plate to back of ﬁ(::';’nglz)i-hgl tirom
between, combustion bos tube plate when bafes
is double ended and the -
naces at both ends. - ' Sofmmon to. the fur-

8.  Having regard to man . in ‘whi
serious defec]i% havg:been discove{cdca:ﬁ: IIII: Whlt.zh
should.take care that boilers, the outside of B s
cannot be seen, aré cleared of al] coveri algd
ﬁttn_a fc_)r mspection | whenever the I:g
considefs 1t necessary. It .will often be founs
necessary to reduce the pressure, unesg the hoilers

. are partially cleared from their seats to enable the

Inspector to judge of their condit
owners in any spec%al case have an t;;;i gsétﬁe
for not wishing to clear them when the Inspecto:

- requires it, the Inspector should submit the whole

case mdetall to the Senior Inspector £ .
sideration. The Inspector must reco]lgzth’:shagoﬁ;

"1is not to certify as sufficient any boiler r

which he cannot thoroughly satisfy himsefgpecﬁng

The Inspector should record in his ; .
ook the dates on which oilers' are jaebect "
when and to what extent cleared from brick
work, and whether the boilers were set or n(:)t
where ]
examined. Boilers which have beextlheg,lezgg
should in all cases be subjected to the hydraulie
test before the brick work is rebuilgp

7. Boilers well constructed i

and made of good material should dezxngn:g:
vantage in the matter of working pressure ovey
boilers inferior in any of the above respects as
unless this is done the superior boiler is plz’uced
at a disadvantage, and good workmanship and
material will be discouraged. The following
rules are therefore prescribed, *

-~ shear and provided that

-

en cylifidrical boilers are made of the best

material with'al] the rivet holes drilled in pl
S« M ace

xgh a(l)lf tl;elsemns ﬁtted with double butt s{m
tl‘: east five-eighths the thickness of the
gouble 16y cover, and. all the seams at least
v nveted with rivets baving an allowanece
more than 75 pertﬁent;. over the single
! e boilers have been
gop:::trb: c;inspectlon during the whole period of
e 'I?}?’ then 5 may be used as the factorof
o ta.{ ¢ tensile strength of the iron is to
S t}e]n as equal to 47,000 Ihs, per square inch
o © grain, and 40,000 Ibs, geross the in
ut when the above conditions ptled

with, the additions in the following scale must

be added to the § . . mu
cumstances of 2%??;‘;05’_ according to the cir-

At 15 TOg ob;dn:]r:’ig “ihen.all the holen' are fair and
By s b
oo he gt ek
: out of place beg)te ben(li:;'m, Fhms:
D7 Mgl vhen i the b ar i s
S Dending bt of e P

)5 Ik,
5 To be added when all the holes are fair and

good in the longimdinal seams, but punch-

ed besore bending,
To be added when all th i
whe ¢ hol t fair
. and good in the longitudizssi::l:o
- - .
1 - To be addet_i if the holes are all fair and

in the circumferential t drilled
out of place after bendin;wm' e

Gt 215 T lbe added if the holes are fair and good in
b endin. ferential seams bift drilled befo
g.
H A .

3 T?nb: ;dgim}he h(_)l'm are fair and gmex(il
£ after ‘;t‘l\ding,tmm’ml seams, but punch
I | T(i) J)el.'ul(!ed H'the 1idkes ‘ire Halé'End good

n the circumferential, seams, but punche d
efore bending,
To e added if the holes are not fair and good
In the circumferential senms,

K 2 1 be added if double butt straps are not

. M

J*- .2

fitted to the longitudinal seamis, and the

R said seams are lap and double riveted, *
Toﬁbe added if double hutt straps are not
tted to the longitudinal seams, and the
o . 8aid seams are lap and treble riveted.
oy 3  Tobe added if only single butt straps are
ﬁt.tul to the Jongitudinal seams, and the
B T Tsald seams are double riveted.
4 0 be added if only singlé’ butt stgaps are
fitted to the longitudinal seams and the
+  Said seams are treble riveted, :
1 Tobe added when any description of joint in
+ + the longitudinal seams is single riveted,
‘1 To be added if the circumferential sears are

fitted with single butt straps and are.

double riveted,

Qe 2 Toﬁlt):e;dd'eg if the circumferential seams are
wi e

o 1single butt straps and are single

R 1 "Tove added if the circumferential seanis are

: fitted with double buts straps and are

single riveted,
*3 11 be added if the circamferential scams are
lap joints andwre double riveted,
T .2 T4 be added if the circumferential seams are
lap joints and are single riveted.

U 256 To be added when the circumferential sesms

are lap, and the stakes of
entiregy under or over, % Poter toyyiwoh

 out in place, t

- omitted as heretofore.

“scale.

v : Vi '3} To be added when the boiler is of sucha

ngth as _to fire from both ends, or is of
l:nnma;s length, ‘as in the casq’ of flue
boilers ; and the circumferontial seams

described opposite P, R, and §,
gz?d ofuconlse when the'cuénmferentml

. seams are as described opposite Q and T,V -

< -3 will become V 4. -
“w# -4 To be added if the seams are not properly
crossed.

. added when the iron is in any way
« . Tgonibl;,tfut, and the Inspector is not satisfied
w that it is of the best quality. : ~csd
*To be added if mo cetificate is produ
o p 'fxgom a Chief Engimeer of a_recogniz
. Boiler Insurance Company or if the boiler
was not open to imspection diring the

La

whole period of its construction by the .

Inspectors of any recognized Boiler In-
surance Company. 3 .

* Where marked* the factor of safety should be

- nereased still furthet if the workmanship or

. Ina&

ial is very, doubtful or is very pnsa.t.isfa.c-

. holes are to be rimered, or bored
S th?le %:sse shduld be submit:ted to the

jor Inspector as to the reduction or omission

.of A, B, G, and I as heretofore.

s boilers are comparatively short, the
Y Wllxlsgld ble submitted to the Senior Inspector

cases s e o
‘for consideration as to the omission of V as here

tofore. St

When the cix"gllmfg :
trapped and dowble rivete
f‘ivelggd, and the calculated streng
65 per cent. of the solid plate

rential séams are double
d or lapped and treble
th not less than

' The strength of ordinary

the following method. A SR

bk st o e 2 plate at joint as compared
with the solid plate. i
- x5
Pergentage of
00 { s?ringtl of rivets

Pitch

. rivets) ‘X 1 ¢
Aren of rivet X No. of rows of _-_‘{ as compared with
" i—,“d tch x thickness of plate { thesolid plate.§

jron as equal tg 47,000 1bs. per

g‘?ﬁﬁz‘lﬁeﬂﬁ use the smaller of the two per-
trength :

:ﬁ:t:a%iz:f)ftg:festy as found from the preceding

of s.tren h of joint) x twice the
L 5§f§3¥of the plate in inches

e Bt e ks
Inthe case of ordinary zigzag riveting the
strength through*the plat‘q dla.gonarlly bgtweez;
he rivets, when diagonal pitch =  horizonta
pitch + {4 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.

Butt straps must have been cut from plates
and’ not- from bars, and wnust be of asgood a
qualiﬁy as thg shell plates, and for the longitudi-
nal seams must be cut across the fibre. The

ivet holes may have been {mche@ or drilled.
-&Ei; t(l)lgsplatgs are punched or drilled out of

. but when drilled-in" place must have been
licb(:l a.;art and the burr taken off and slightly
countersunk from the outside.

§ If the rivets are exposed to*double shear, multiply the

percentage as found by 175. e

V, '3 'may be,

joints.' is f9und by -

of the joint, and adopt. i

When single butt straps are used and the rivet
holes in them punched, they must be one-ﬂfghth
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 straps

. areadopted, that the diameter of the rivets should

be in excess of the thickness of the plates.

Dished ends must be stayed as flat surfaces;

" but when they are theoretically eqiual to the pres-

sure neéddd, when considered as portions of
spheres, the stays when solid may have a stress
of 14,000 lbs. per square inch of net section, bus
the stress should not exceed 10,000 1bs. when the
stays have'been welded or worked in the fire. -

Truly hemispherical ends subjeeted to internal
pressure may be allowed double the pressure that
-1s 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 same
effective sectional area as the plates cut out, and
in no case should the plate rings be less in thick-
ness than the plates to which they are attached.
The openings in the shells of cylindrical boilers
should have their shorter axes placed longitudi-
nally. Tt is very desiraple that the compensaﬁn% &=
rings round openings in flat surface be made o
L or T.iron. Cast-iron doors are not to be
passed. :

The neutral part of boiler shells under steam
domes must be efficiently stiffened and stayed,as

serious accidents have arisen from the want of.
such precautions.

8. , New,boilers are to be tested by hydraulic
pressure according to the following scale,

Boilers intended to work upto 100 1bs. pressure
per square inch or any pressure below that are to
be tested to double the working pressure.

Above Tbs, 100 up to Ibs. 125 to be tested to Ibs, 200.
< 12 50 230,

”» 5 n > n

-~ 150 175 :
T e i Py
¥ 200 - 4 226 " ‘e 290,

23 226 250 " 310,
# G easshelianie. 1 Abieas Sl b
» 275 » 300 =4 350. *

Any boilers intended for working préssure
above these to be tested to not leds.than 50 lhs,
above such working pressure, :

In the case of old boilers the Inspector must,
use his own judgmentas to the necessary pressure
» to be applied. "

9. Circular furnaces with ‘the longitudinal
joints welded or made with a butt strap. -
90,000 X the square of the thickness of'the.plate in inches
(Length in feet + 1) x diameter in inches G

=working pressure per square inch, provided it
does not exceed that found by the fo owing for-
mula : . :

8,000 x thickness in inches { Working Eessm-e per
diameter in inches. ~ 1 square inch.

The second{oi'mula limits the crushing stress
on the material to 4,000 Ibs per square inch,




The length is to be measured between the
rings"f the furnace is made with rings.

. If the longitudinal joints instead of being butted
are lap-jointed in the ordinary way, then 75,000
is to be used instead of 90,000, excepting only
where the lap is bevélled and so made as to give
the flues the form of a #rue circle, when 80,000
may be used. :

‘When the material or the workmanship is not
of the best quality, the constants given above
must be reduced, that is to say, the 90,000 will
become 80,000, the 80,000 will become 70,000,
the 70,000 will become 60,000 ; when neither the
material mor 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

ilers. One of the conditions of best workman-
ship is that the joints are double riveted with
double butt straps, or ingle riveted with double:

- butt straps, and the holés drilled after the bending

is done and when in place and the plates after-
wards taken apart, the burr on the holes taken
offand the holes slightly countersunk from the
outside.* -

The working pressure for corrugated furnaces
practically circular and machine made, provided
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
Mean diamenter in inches

— | Working pressure per
% % - square inch,

* The following examples will serveto show the applica-
tion of the constants for the different cases that may arise :

(90,000 where the longitudinal seams are

welded. : ;

90,000 where the longitudinal seams are
double riveted and fitted with single

Furnaces with butt straps,

::;t ‘f‘;’iiln:;{ 80,000 where the longitudinal seams are -

- single riveted and fitted with single butt
rivet holes. Shrs &

Ps. ;
90,000 where the longitudinal seams are
single riveted and fitted with double butt

_ straps.
. (85,000 where the longitudinal seams are
gouble riveted and fitted with single
& - butt straps.

Tl;:;t-"‘:“:nﬂ 75,000 where the longitudinal seams are
x ] ed) ' Single riveted and fitted with single
% etP"m"h butt straps, ;

holes. '85,(?00 where the longitudinal seams are
single rivetted and fitted with double
_  butt straps, e,
2 FSOé)Oob;vhere::: l%ngitudmal' seants are
: oukle riveted and bevelled, g
F\}r:weswztg 70,000 where the longitudinal seams are,
b adil { . double riveted and not bevelled.

drilled rivet | ¢ %000 where the longitudinal seams are

4 . 0 : single riveted and bevelled,

65,000 where the longitudinal seams
le rivetted and n%)lt bevelled, <

“

: : double riveted and bevelled.

Furnaces m‘t‘lixv 70,00 where the longitudinal seames are

la EP g d4{ , double riveted and not Levelled.

join hm 4 165,000 where the longitudinal seams are

pu n; le " single riveted and bevelled,

rivet holes. | 60,000 where the longitudinal seams are
L single riveted and not bevelled,

In the case of upright fireboxes of donkey or similar
boilers, 10 per cent. should be deducted from the constants
given above, applicable to the respective classes of work,

(75,000 where the longitudinal seams are :

Steei Boilers, .

10.  For Steel Boilers the rules for iron boilers
may be increased as follows : —

The constaits for flat surfaces when they are

* supported by stays serewed into the plate and

riveted, 10 per cent. The constants for flat sir-
faces when they are supported by stays screwed
into,the plate and nutted, or when the stays are
nutted in the steami space, 25 pér cent. 'ghis is
also applicable to the constants for flat surfaces
stiffened by riveted washers or doubling strips,
and supported by nutted stays.

The constants for eombustion box girders, 10
per cent. o

Boilers—General.
11. Small boilers must be surveyed and be

fitted the same way as the main_boilers, and have .

a water and steam gauge, and all bther filings
complete, and as regards safety valves, must
comply with the same regulations as the main.
boilers.

12. No boilers or steam chamber is t6 bes
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 superheater, between each bdller and the super-
heater 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.

13. 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,  * .

14. On every inspection of a steam hoiler the
 Inspector shall, if the boiler is large enough, go
inside it, and make a thorough examination of it.

When the boilers are not large enough for the
Inspector to get into, he should see them tested by
‘hydraulic pressure at every annual inspection at
least.” The hydraulic test should also be applied
“at every inspection if the Inspector consitﬁar it
necessary.

Whenever it is only removable stays that pre-
vent getting in, he must order their removal, and
he must see them properly replaced before grant-
ing his declaration. -

If any part of a main boiler near the uptake ;

fireboxes or furnances is so constructed that the
Inspector cannot examine it, he is not to give'a
decl[;.ration, but shall veport the case to the Senior

Inspector.

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

15, . If the boiler is too hot for the Inspector
to examine the inside efficiently, and with safety
and convenience, he should deeline to examine

o =i
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' fuse to grant a certi-
{tibc:tl;m {;e;iﬂ“ge‘t;lu:ﬁ:e an efficient internal

e . hoil he T tor

! , testing a boiler the Inspec

sh:lg‘e'ul:if:;cit, take the necessary mousuremenps,
and caleulate 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.

is course will enable any mnecessary altera-
tiorﬂ1 ltsocl())::1 made by the owners and prevent delay
or disappointment. The Inspector who gxia(apts
the certificate should not increase th‘c wor 1Ing
pressure without first consulting the Senior In-

spector, =
peThe Inspector who grants the certificate must

ine the boilers thoroughly, and in theabsence
g?:m;::]iiltigstructions from the Senior Inspector,
willpbc held responsible for the pressure allo.wed.
17. The Inspector shall see all new boilers,

and boilers that have

i tod by Lhydraulic pressure, in accordance
repair, tested by hydraulic p d

ilers being set, and
1 » § previous to .thc boi g set,

Wl: ; Rtlﬂz nlrc covered in, to test the workman-
ot he working pressure is to be de-

ship, &e. bat & { stays, thickness of
i the strength ot stays,
telzmte;ntf;lgs;trcngth of riveting, &c., and not by
£

the hydruulic test. .

lic tes L
twril;ge &idr;ﬁc}ulutcd working pressure of the

it 1 or to be applied until the
boiler, an%e;; ;;a?mq:](:(‘l and untillpthe strength
b hascalculated, from the necessary measure-
= lt::etlzliken from the boiler itself.
me,’th the boilers are set the Inspector may, at
Jae he thinks it necessary, before hg gives
gy e have them tested by hydraulic pres-
r oertlﬁcatt?’f himself as to any doubtful part, or
SERe 0 18t;ycws;y of access, care being t.aken in
of gipeee mf) old boilers not to overstram them ;
{‘)h:, t(iln:e tgst must always exceed the working
u .

sl e 1o before a certificate is
The 1 dl:uhl(i:e(t{’ﬁ)d:l)iﬂ%oilers that have not
grm't;(llsly hx?({) a working certificate.
B boiler is partially inspected by ong
When‘ and the inspection is 99mplctod and .1
Inancbol, t: nted by another, 1t the Inspcct?},‘
ourlionts b“; the test of the boiler by hydrau {(,
i \vxmesx?e n oppor(unity of examining 1t 1!181(1 ?
P 'l(llab l;tx.’:r the test, such Inspector slm}i d
o (iluc sressure to be allowed on the blgx -er
deteriminio l‘.lkin(r care to inform the ma (ixt 5,
in question, " © and the Inspector \vl:z ::i;gﬂ:i
OWNers, " pressur
> of
’.ntl{ﬁi’yo‘(;u%;z be ullowe(i ving ,ml I:,p;g';tﬁﬁ?; to
?}110 origgnal In?PCCFO:iSdcl;:n(l out after the hydro-
sl or must re-test the boiler

xamine the y RS
:t\utic test, the e the boiler inside and oub

nine ! i s
by wa.te(i‘ Mdciilil\lv‘f e working pressure &
rm o

pefore determif o
ranting o cortific'e draulic | :
g The amount of the h}-(lla;ﬂt appied to the boiler,
, on which 1t WiE By s certificate
the 340 Ol}n‘::rtcd in the ‘Iuspeﬁ:t?tl osf tha boilel':
should be llc({ in the dimension ee s
acorde : ey
el tors should Pay Parn? 12':03111 pipes and
~ Inspe€ 'u;;tioﬂ and testing ©
the examuile
ccouollllSCI'S-
B 19112

sressure test, and

been cleaned for a thorough |

t should in no case exceed -
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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 cases of Lent pipes fitted with
socket expansion joints. Fixed glands and bolts
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.

18, In all beilers in which the Inspectors find
that cast iron is employed in such a manner as to
be subject to the pressure of steam or water, they
shall report the circumstances to the Senior In- -
spector, inorder that they may receive instruetions
how toact. Cast ironmust not be used for stays,
and Inspectors should discourage the use of cast
iron saddles for boilers.

19. A pressure once allowed on a boiler is not,
under any cireumstances whatever, to be increased
unless the Inspector has previously written for
and obtained the sanction of the Senior Inspec-
tor,

In case an Inspector is of opinion] that an
increased pressure may with safety be,fallowed,
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 Inspectoris still of opinion that it may be
increased, he should communicate all the facts of
the case to the Senior Inspector ; but, as above
stated, the pressure shall not in any case be in-

. creased until the .question has bepn decided by

him.
Safety-valves,

20. The Inspectors are instructed that in all
new boilers, and whenever alterations can be eacily
made, the safety-valve and stop-valve should be
placed directly on the boiler ; and the neck, or
part between the valve and the ftange which is
bolted on to the boiler, should be as short as pos-
sible. :

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 casc in which an 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 re.
quisite 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 required by the Act,

21. The area per square foot of fire grate sur-
face 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 valvesare not less
than two inches in diameter. This applies to new
boilers which have not received a working certi-
ficate,



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 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 granta certificate
without first referring the case to the Senior
Inspector for special instructions.

In the case of small boilers, if it i.g wished to
fit valves smaller than two inches diameter, the

case should be submitted for‘the consideration of.

the Senior Inspector.
SA¥ETY-VALVE AREAS.

i .
IA rea of Valve

‘;Arm of Vﬂlve[

Boil "Am 0'\::‘!‘0“ Boiler per square
Boiler | persquare iler per sq \ 8 looto}
Pressurt.‘ anrc::oz :":tc. Pressure, | Fi::ol: r(a){c : il‘rcssurt. f g e
| I

Ibs, | 8q, inch.I Ibs. | Sq. inch.
77 | 407 | 139 | 243
78 403 | 140 [ 241
79 *393 121 *240
80 *394 142 +238
81 *390 143 237
82 -356 144 235
83 *352 146 | 234
84 378 %146 *230
85 375 147 *231
86 371 [% 148 230
87 -367 | *-149 *228
g8 ' *364 150 ot
89 | *360 151 225
90 *357 862 . [No1224
91 2 353 153 223
92 *350 154 | 221
93 *347 155 | 220
94 344 156 | 239
95 *340° 157 *218
96 337 168 | 216
97 *334 159 | 216
98 331 160 214
<99 | ‘328 161 *213
100 | 326 | 162 211
101 | 328 | 163 | 210
102 | 320 164 | *209
103 | 317 | 166 08
104 | 315 | 166 207
105 812 | 167 *206
106 309 ’ 168 204
107 307 169 203
108 304 | 170 *202
109 302 L .11 *201
110 300 " a2 200
111 297 N,173 -199
112 b 0% Tl i GLS MR T
3 200N 1R L 197
115 | 288 1571 195
116 236 | 378 | - 194
117 288 | 179 | +193
118 81 | 180 ! 192
119 o s 1Y S GRS )
320 =77 | 188 190
121 20 | 183 1 189
122 38 | 18 | *188
123 271 1856 | +187
124 269 186 | 186
125 | 267 187 185
126 | 205 | (1837 184
127 %4 | ~189%] 83
128 | 262 | 190 182
129 | 260 191 181
130 | 258, L\ 192 181
1811 " 25 | 198 1180
189 | 255 | 191 179
133 | 253 | 195 178
134 | 251 196 | 177
135 | 250 197 | a7
136 | %248 | 198 | - 176
137 | 246 199 175
138 | 245 200 374

e __1“,. Rt

22. The Inspector in his examination of the
boilers and appurtenances is particularly to direet
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 plac.e.d on the safety-valves, and the respon-
s1b_1h§y of issuing a certificate before he is fully
satisfied on the point is very grave. The law
places on the Inspector the responsibility of < de-
claring” that the boilers are in his judgment
sufﬁmentz with the weights he states. The In-
spector is to examine the whole of the valves,
weights, and springs at every inspeetion.

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 s?)
that it can be worked by hand, 2

Care should be taken that the safety-valyves
have a lift equal to at least one-fourth theiy
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 part.
In the case of lever valves, if the leyer is not,
bushed vith Lrass, the pins must be of brass ;
iron and ircn working together must, not be pass:
ed. Too much care cannot he devoted to seeing
that there is proper lift, and free means of escape
of waste steam, as it is obvigus that unless the
lift and means for escape of waste steam are
ample, the effect is the same as reducing the areg
of the valve or putting on an extra load. The
valve seats should be secured by stdds and nuts,

The Inspectors are, as far as is m their power
to make these points generally known to the
owners of Steam Boilers,

23.  When the Inspector has determined the
amount of pressure, heis to see the valves weight-
ed accordingly and the weights or springs fixed
in such a manner as to preclude the possibility of
their shifting or in any way increasing the pres-
sure. The limits of the weight on the valves is
to be insertedin the declaration, and should it at
any time come to an 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 Senior Inspector, he is at once to report
the facts,

By order of His Lrcellency the Right
Honourable the Governor in Couneil,

G. W. VIDAL,

Acting Chicf Seeretary to Government,
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Qs S. E. 1,1'(1)_.—0‘.-12-97.
. 6.
\ Y :
Na ,/ é / { P GoOVERNMENT oF MADRAS.
3 y‘ = & g‘ !
. » © e, Orrice oF SANITARY ENGINEER,
o o
: 3 »
: g Fort St. George,% 18958~
I ‘““"1 ~ q _,{ : ———— &
*§ iUl i ! L2 £ : , 1
ST R ! e, R «
i | Q i
T : s & 2%
1 d “\, ‘ K,
. From |
- : & BB
3 J. A. JONES, Esq.,, MEM. INST. C.E., F.R.8.E., { |
SRESEI { |
,{’f:—f:f~ . SANITARY ENGINEER T0 (GOVERNMENT, L |
,‘4(\5 ; g |
: N \ ‘ L |
: & 93 ! : < re 4
E i :
o~ F-' 2 A ~ o ~
- a2 The Secretary to Government,
3 [l
1 4 Public Works Department., ‘
-l o
X .
k' |
; . ,
3 ! 0 S1Rr, ¥ i
e [ % £
%‘: 1l . With reference to your Memo No,l17t58 C. of 22nd, 1'
; 4 i\ X " ’ & < i g - B
¢ jﬂ; [Y72 > March 1898 and in continuation of my VNo.319 of 9th,March 189@, §
" [D 1 \
'g g ¢ I have the honor now to submit for the approval of Government
Lé ,E' a draft of the proposed amendmentato the Boiler Inspection
g -1 Rules.
b4
E, l; 2 The rules have been thoroughly revised with
5 35 | S
& {i reference to the Boiler Inspector’s letter enclosed in mine
P
3 ~ s { ]
‘é ;i above quoted and they now appear in a complete form,altera-
¥ 'i‘ Tl :
£l » y Jf tions and additions to existing rules being shewn for conve-
f% I8 nient comparison in italics.
o
W‘ S5 Omissions or substitutions cannot be shewn in
'1({ . > -
.;': : 2 i ‘\
g:%' '8 tnls way but there is only one of importance,viz,the substitus
L A e £ >
-. ’ tion of the rules sanctioned in G.0.Fo0,1018 .W. of 10th,April &
T | 1897 by the new rule numbered 22.(b) which not only covers S
0y
E . .
¥ él the former rule but is of more general application, k.
i i & The rules are based on the Board of Trade rulaﬁx\
¥
?

5. The rules as now submitted include of course

those published for re&?ipt of suggestion in the Fort Saint

—)

George Gazette of the 1ltth.June & Zoth.Fovember 1897 but

.
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I have the honor to be,
Sir,

Your most obedient servant,,

el

Sanitary Fnginesr to Government.
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SUBJECT.
"
'Q Nadras Steam-hoilers and Prime-moverds
‘ Act 1o.ITIXI of 18935,

submitbting his remarks on eerta,\in

voints in conmmection with additions

t.0 the rules under the
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P S ———

o e S g 7

No.

S333e
Z/aq hA
2¢ 69 »
33362
3/3¢4 ¢
Ay 44
/&/S/ By
i An
2162 H~

I Date.
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No. i

" ‘/l:
s and Prime-Movers , Madras

g \L QwW’Qrzv\ |
TE N | steel & 6.65 for iron but,
VLL L A ?

.

Txtract from letter No.S50 dated 8th.March 1898

from the Inspector of Steam-Boilers

A o the Ag:Sanitary Engineer to vaernment.

Wwith reference t,0 jyour endorsement. on No.5555.C.of ?
3

4th.March 1898 from the Under Secretary',P.W.D.regarding.addi— 8
Madras Steam-Boilers & Prime- \

t+ions toO the rules unaer the

J[F. yiovers Act,l have the honor to st

referred to in Messrs,Binny & Corg*let
N

a boiler become pitted or

r i if the material

ate that the word "l1ess"
ter ought to he "more?
and that the plates of vnduly

4 to the impact of flame,o

gscaled when expose
etion of the Inspectr

] :
v has deterlorated;!t will be in the discr

Vol
et
N p b or to apply the rules & increase the factor up to 8.15 Tor

voilers that cannot be

ud o A

in case of

mined internally the rules shall be applied

\)/" R o ) x : R .
O LA 3 }perloalcally exa
iv\f"i . ¥l af e * ]
R T |as above gtated. If covernment, considers it necessary the
) |
DS ?
ered 1in this WaYy.

rule can be alt
In reply to the second duery of Messrs.Binny % GO sb
ferred to are those in the

Jney were quoted

have to gtate that the clauses Tre

Board of Trade Ingtructions 0 Surveyors,
.The words w3 by Rule 19 of exishling rules"

// erroneously
\ \ should appear in place of the Jords "aa by clauses 87 or
i
1 regret 0 83y t+hat the information regarding P

clause 103.
cannot be fully

formula
)

a numerator in
S received from the

in rivet section’as
he replie

lear.l have therefore

explained ab preseni70W1D8 to b

or of Boilers,Bombay,not being C

Inspect
f the Roard of

written for copies O Trade rules(British) to
} verify the numerator F & the additions
‘ information arrives I will forward it, on.This is the cause

ering the questio

,and as soon as the

n under reference

of delay in answ
In reply toO the third query 5 % forward sketches of
erred to0.1hey should have heen attached td the

the joints ref
nd the time exten

rules & may now bve published a ded for the
4

reception of criticisis.

While writing on this subject I have the nonor %tO

araw
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draw attention to errors in the existing PuleS(printérg errdf;j’“
Kule 2¢- the last lin A 5;} inch thick" should be "5/16ths. of

an inch thick" »
Rule 28~ The reference ought to be to "Rule 20" & not to "Rule g"

as printed.
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No. 3 , ﬂj F GOVERNMENT oF MADRAS,
Orrice or SaNITARY ENGINEER,

Fort St, George, 9th.March 1895 .

Bechol) /0P BrorakBIE.

From
A.S.Russell Esq., :
J. A. JONES, Esq., MEM. INST. C.E., F.R.8:8.,
Ag: SANITARY ENGINEER 10 GoVERNMENT,
To
‘o
The Secretary to Government,,
Public Works Department.

SIR,

In reply to your endorsement No.5555.cudatei
8th.December 1897 on letter from Hlessrs.Binny & Co.,I have

the honor to forward copy of letter No.50 sdated 8th.instant

Trom the Inspector of Steam-Boilers.

g Until a reply has been received to a refer—

ence which has been made to England for the Board of Trade
rules ,the query regarding F as a numerator cannot be rrop i.
ly answered ,as there would‘appear t.o be some discrepancy
between this formula and the formula commonly used.Pending
receipt of a reply,the Boilér Inspector’s recommendation to
attach the sketches of -the joints to the Ru1e§’& to publigh
both and allow an extension of time for criticisms ymight, bhe
given effect to,.

3. Rule 33 of the existing rules requires amend-
ing as follows:- In £he Tirst line a_

For "The area per square foot of fire grate surface of

safety valves, or"

Read

|
|

i
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ves per square foot of
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I have the hono
Sir,
Your most obedient, servant,, gﬁ
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Engineer to Govt e
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?ubl:lo Works Department,
Vaea d r a 8.

o to Notifieation in ths ¥ort St Qeorge Gazette Q’- W@

With referene
he rules undar tho \harn Stum

aining additions to t
We have the

honor to ask for inf

: '—}:‘noim- and Prime Movers Aet.
ho following points. :
® 19 Y,is the 4th word,2nd line,"1gss® not 3% ‘

boi this mean that when a boiler is ten yeers old an;‘ gm der'otl li.mp;lir

-""'contilt of pitting,that the Tnspector

are elauses Bj’,ﬁﬂi

numerator? an& mt :
-ttion are not ;ppoM .

| SKETQMES Qv RIVETTED JOINES mentioned in the notifi

We have the honor to be,

+ obedient Serva
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