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5 W i sl 52 :
AR R e i ) OVEMEER 1898, : P e
= | Bt =" Orom—No. 3009 W, dated 24th November 1898,
3 s The revised rules under the Steam-boilers and Prime-movers Act, 1893, sub-
with his letter No. 1161, dated 12th July 1898 are

mitted by the Sanitary Engineer,
approved and will be published in the Fort St. George Gazette, with the followmg

notification : —
NOTIFIGATION.
of the powers conferred by section 23 of the Madras Steam-bodm and Prime-
2 . , His Excellency the Governor in Couneil ptoposes to issue the following revised
s rules under the said Act, in substitution of those already publish ‘The Government will con=
i sider any suggestions made in respect of these rules which my be reoexved within three months

Buildin

o i ¢rom date of publication hereof.
: A.—Preliminary. _

e K | 1. These rules may be called the Boiler Examination Rnles. e i _f'...{

. Civil Works.

Reap—again the following paper :—
G.0., No. 3104 W., dated 8th Novem CE 9. In these Rules—
5 v embe 1 § . ese Lwaies
S R (2) “The Act’’ means the Madras Steam-boilers and ane'movers Aot, 1893
N (b) ““Section ” means a section of the said Act; :
o o= ‘ (¢) * Examination ”” means the examination of boilers under the Act, and ¢ examina-
tion foes ” means fees leviable on account of the examination of boilers. ’

(i o ORI

BN,

2w

GUOVERNMENT OF MADRAS.

In exercise

PUBLI
| C WORKS DEPARTMENT. T :
! : movers Act, 1893,

—

Reap—also the following papers_. ;
From Messrs. BINNY ANDCO, 00 40 Doveabor 1607, 7 e s e i T
8. The Tnspector shall not undertake any profesmonai mrk unconneeted \uﬂl }ns busmess

nnder the Act except with the approval, or under the orders, of Government.
Gove:nment may detennma u]l exammahﬂn

From A. 8. RUSSELL, : :
Seoretary £6 Govemlqﬁgn’g J?Pc:g;lg Sanitary Engineer to Govemm9nt, to th . T
9th March 1898, No. 319 2 ‘.GWorks Department, dated Fort 5. Georgeo, b ' g 4, The Inspector shall receive such salary as
‘ ' Sk : '_;_,:- fees bemgnredﬂ;ed to Govemment. N o
i : NI Inspeetorshallhnveanofﬁoe

from I;\lz[;fg)g t](;lz;(:;’r (;zndct);se ?e]?:vlgot‘hmig o fand Sth December 1897 on letherv‘ ' ‘

dated 8th instant, from the I’nspector ofeSte:;O-lgo:I:omforwérd copy of lettar, No. 50 ‘ ' B the Act shall be kept. M

2 12 dlhml a reply has been received to a reference which h i : i i, heInepeotor

beng and for the Board of Trade rules, the query regarding F as a as been made to - = C

: properly answered, as there would appear to be some discre numerator cannot
‘ Iormula and the formula commonly used. Pending receipt of imrféy]beit:geen oy

nspector’s recommendation to attach the sketches of the joints to th%};"txle: a]::i to

) : Ll {2 e e
s LA

boiler ig

publish both and allow an extension of time foqcntlelsms, might be given effect to
3. Rule 33 of the emstlng,mles reqmres mﬂ?ﬂdm g a8 follewa o g 18 (
i E AL .

In the first ine—
For “the area per square foot of fire
: grate surface of safet 1 3
Read ¢ the area of ggfety valves per square foot of fire grati :zrgz’e o:; "

p-na

E
From the Sanitary Engmaer to Government, dated 23rd March 1808, No, 604

From J. A. JONES, Esq,mm INST, C.E., F.R.S.E., Sani | |
ment, to the Secretary to Governn;ent, Public Wh:;'yks Dm;g? 0;:::& h

Fort St George, 12th July 1898, No. 1161.
With reference to your memo., No. 17568 C. of 22nd Ma
ation of my No. 319 of 9th March 1898, I have the hono;erhniirgio?;xm c(;nm:;:
approval of Gov;rnment, a draft of the proposed ameﬂhent to the Bmler Ixtz’sp:;tlo:“

2. The rules have been thoroughl nmsed 'mth »
tor’s letter enclosed in mine above qgoted and they :;f:renweb. winth: 3:3;1 ﬁu:pee
alterations and addmons to exzstmg rules bemg ahown for oonvement comrinmo‘z’amxg

¢ 1ta11e8. s
3. Omissions or subst:tutmns cannot be shown in this
m;pxrtance, viz., the substitution of the rules 131;1::&011edwxanyébs.t %T:EI}SIO;I %m;
April 1897, by the new rule numbered 22 (b), whxeh not only covers. tl(:e‘
rule, but is of more general apphcatmn. o ‘ y
. The rules are based on the Board of Traderules,

~ 5. The rules as now submitted mclude of course th i

ose
suggestion in the Fort St. George Gagette of the 15th June audpggth Novem
but which rules were not confirmed—it is in fact due to eriticisms rseeived,

& ?i ﬂw'hter issue of \ovember 18‘47 that these present pmpoeah are now wﬁui:' :
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¢ surfaces is found by the following formula : —
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10. The In tor shall be sy} i : Sy

‘ : Sh 11 : : M

orders issued to him by that officer i Engi | v
2 to th.e San tary agmeer and shall

Ezamination fees gh all b i Z‘*‘Emammationa.

AP S ] 17. The pressure on plates forming fla
obey all lawful 4 et :
: = XS‘L’GL)‘—: Working Pressure.

teenths of an inch.

T — Thickness of the plate in six

§ — Surface supported in square inches.
U — 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.* ;
t exposed to the impact of heat or flame, and the stays are

C = 90 when the plates are 10

fitted with nuts only. :
O = 60 when the plates are exposed to the impact of heat or flame, and steam in contact

e ‘ » FARE S

1 proportion Inag ector and his staff 3 3 3 with the plates, and the stays fitted with nuts and washers, the latter being at least three times
to thﬂll' < . s 43 p ' -

' ' Pay: sl ; iy s R 4 the diameter of the stay and two-thirds the thickness of the plates they cover.

' { : C = 54 when the plates are exposed to the impact of heat or flame, and steam in contact

with the plates, and the stays fitted with nuts only.
. d to the impact of heat or flame with water in contact

C = 80 when the plates are expose
with the plates, and the stays screwed into the plates and fitted with nuts.

O = 60 when the plates are exp pact 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

~ pressure on a boiler. n the oth o et
: U i) R B ¢ substantial heads.
osed to the impact of heat or flame, and steam in contact

14. The Inspector h i ; :
the strength c Should o e ~ g
: In tﬁeh(,:étgfe bV:ﬁ'lOus. ol 1re . S % iy E g C = 36 when _the plates are expose )
_ culars of boilers bof ers made in India, caleuls : ; ” with the plates, with the stays serewed into the plates, and having the “ends riveted over to
ore the co cement form substantial heads.
O =674 when the plates are not emposed to the impact of heat or flume and the stays are serewed

into the plates and riveted over.
tes are stiffened by T or L irons, and a greater pressure is required for

In cases where pla A
' plans . , ul in ma the plates than is allowed by the use of the above constants, the case should be submitted for the
' ‘gms%?mm cl?t’ 15 called in to inspect a boiler, he wi lowed out.  Whe: : : B consideration of the Sanitary Engineer. )
N tion b odrki ion, and, if necessary, bore th"* he will, of course, mea, f Bk _ When the riveted ends of screwed stays are much worn or when the nuts are burned, the
- certificate. Il e pla ‘ R e : o constants should be reduced, but the Inspector must act according to the ecircumstances that
present themselves at the time of inspection, and it is expected that in cases where the riveted
ustion- boxes and furnaces are found in this state, it will be

' The Inspector shall AR R j
: : not declare a boi Bl i SR DB ]
e a boiler to ba safe unless (2) he is onds of screwed stays in the comb
ive stress onthaedge of the

 arising after the boilers are fini
T boﬂsrvsv'hendthe Inspector hf;”‘b"dr ey /
L v box’l and has approved of them',‘-hé o ~and trac
- er is ready for work, to see that the ;fm careful in

5  have been fol]

] «

often necessary to reduce the constant 60 to about 36.

construction, material il
Chief Engineer of a ~and workmanship, or unless (5) he | fully inform

o of a recognised boiler insurance ess (b) he is furnished w; niormed as to : : fan
!10‘:(. he ventures to give a oerﬁﬂeai{a o ® company, He she kiod with, i 1 ; b 1 The Inspector should not in any case allow a greater com

A0 €. i ahoaldﬂmmf : ; P ‘ 5 .
. 15. In the - e T a9 TRt e , ; tube plates than 7,500 1b. per square inch, which is that used in the following formula:—
(D—4) T x 15,000 _ Working Pressure -
Mah e
tres of tubes in inches.

D = least horizontal distance hetween cen
d = inside diameter of ordinary tubes in inches. bia
T = thickness of tube plate in inches. ‘ , AR St

W = extreme width of combustion box in inches from front of tube plate to back of fire-hox,

or distance between combustion, box tube plates when boiler is double ended and _the box

common to the furnaces at both ends. e
18. The Inspector should take care that boilers, the outside of which cannot
cleared of all covering and fittings for inspection whenever the Inspector conside
Tt will often be found necessary to reduce the pressure, unless the boilers are pal
from their seats to enable the Inspector to judge of their condition. 1f the owne
ishing to clear them when the Inspector :

case have any good reasons for not wi _ I
it the whole case in detail to the Sanitary Engineer for

seen

edgeﬂom¥&m§ﬁ%esm’ ang mtheme;: oy are not subjooted : ng e il | Tnspector should submi suffi boil
. edges of the tube plato and ho bask plate 0 chamben 1o < hver temperature than the . G The O st rocollect that he is mot to certify as suficient any boiler
M plate and the back plate i tbers that the 0t e S cammottfl"“omtngmy phive e " Y o
A ; : The Inspector should record in his insﬁecﬁon book the dates on W
when and to what extent cleared from

examined, and if not set, where they were examined.
in all cases be subjected to the hydraulic test before the brick
2 ng bolts m 1n 19. Boilers well constructed, well designed, and mad
of il rorn cent pioy % I : advantage in the matter of working pressare over i
" 'd = Depth of g'lrdéi- ! 7 Y% centre in inches, S Pnless this is done the superior boiler iu.{piaoed»_at:a.
i Th!eknessg; ler 1n inches. e s TR R Piei'<. : ‘ ;maﬁ_erial_wﬂllge digoouraged. The following rules
N Nk of girder in inches. .. P v oLl gyl : i When cylindrieal boilers are made of the best m:
i er of supporting e g R IR T e L gt and ell the seams ftted with double butt straps each 2
x 1,000 ; : = 2 3 ~ plates they cover, and all the seams at least double riveted wi

X AR

s 17 the diameter of riveted washers b ablonst two-¢hirds the piteh of the sk

NE1] wmw”mbgrg O RS I s
S i SN 38 O,
s A 11000 F gl s ‘ \
S . when | f~»"'~.‘—f-’ ERERET - plates they cover the constant may be increase d to 150. s
# ) = £ u WE”I i - p A
e TS G i S e . the pitch of the stays, the constant may be increased to 0D s
T T3 When doubling plates cover the whole of the flat surfuce, the case ghould p
Bamitary Engineer. » i il i

dotorind by e rs for ey o0 bolt and for the platebetween thecy ] |
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No. 3009 W., 24ta Novemnzr 1898.

more than 75 per cent. over the single shear and provi i
inspection during the whole period of constmctioﬁ Otl;g:(?’) ;hgt gl
The tensile strength of the iron is to be taken as e . :
grain, and 40,000 lb. across the grain. But w ]
the additions in the following scale must be added to the
of each case :— )

A*
B*
C
D

Ef
F

G*
o

-
*

ﬁmw@wozgrg:

<
e

v~

s "HTREE
ers have been open to
may be used as the factor of safety.
qual to 47,000 1b. per square inch with the
hen the above conditions are not cowplied with,
factor 5, according to the circumstances

‘15 To be added when a1l the hol ai : itadi
but drilled out of place a?tg: ﬁ:x)ld%:‘l;. e N ey
‘3 To be ad_detl when all the holes are fzir
bus drilled out of place before bending.

‘3 To be added when the hol : ; : gzl
but punched after bendingoizsstl;::i f(?i} rd:'li?l(eldg%d o fhe ingldialsin

‘5 To be added when all . !
= bglt P&idn e‘gledh bgf:re &gdﬁlol?s are fair and good in the longitudinal seams,
. 0 be a when all the holes are not fair and good i itudi s
b 3 . the 1 t % § g
1 Todlfutlxd&led if the holes are all fair and good in gthe cﬁcun:feorggzizggzmst ;
W g o L !
drillod before beg diz ;ﬂ are fair and good in the circumferential seams, but »a
15 To be added if the holes are :
i pll)mt;l(lﬁl after bending.
2 ed if th : N g 5
Top ;)31 cl(li?id ;)(iidre G;)e llllczllie:;re fair and good in the circumferential seams, but
2 o be added if the holes are not fair and good in the circumferential ‘
. & 5 i)
2 To be addedif double butt straps are not fitted to the longitudxiln:ll sseams’eams and y 35; E
1 ’:
3

and good in the longitudinal seams,

fair and good in the circumferential seams, but

o téw Sgiid ;qt}m; aﬁ lap and double riveted.

o be added 1t double bult straps are not fitted t itudi

- the sai«li sez:.fms If.lre lap and treble riveted. P Ho longitmirial s, it

o be added if only single butt straps are fitted to itadinal seams i
the said seams ax'?; dogble riveted. i s i S
‘15 To be added if only single butt straps are fitted to the longitudinal seams and
the said seams are treble riveted. - i

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

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

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

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

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

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

To be added when the circumferential seams are lap, and the strakes of plates

are not entirely under or over.

To be added when the boiler is of such a length as to fire from both ends, or is
of unusual length, asin the case of flue boilers; and the circumferential seams
fitted as described ogposite P, R, and 8, but of course when the circumferential
seams are as described opposite Q and T, V -3 will become V -4.

*4  To be added if the seams 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. :

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,

; i
X = O

R O e
ot bt

o]

* When the holes are to be rimered, or bored out in place, the case should be submitted to the Sanitary Engi
as to the reduction or omission of A, B,’G. and I as hmg,fo,.e‘ e Sanitary Engineer

Note.—If the iron be tested and the elongation measnred 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 satisfied as to the quality of the plates and rivets, then 3
4'5 may be used instead of 5 in which case the minimum actual tensile strength of the plates siiall be used in caleulat-
jng the working pressure. v : : ) ey 3
4+ Where marked 1 the factor of safety should be increased still further if the workmanship or materialis very
doubtful or is very unsatisfactory. : : i S A B e
1 When boilers are comparatively short, the cases should be submitted to the Sanitary Engineer for consideration
as to the omission of V as he iy ; il =
deed s;m in shells racaivers, or domes of iron boilers shall be considered as having a strength not exceeding 70 per
cent. of the solid plate. % LR T S e e PO
§ The recognition of a certificate under this rule is limited to new boilers when first licensed and to boilers not more
than 10 years old provided they have not shown any defect during that period ; should the plates of @ boiler have becom
pitted or unduly scaled when exposed to the impact of flame or should the material have become deteriorated or should the
oiler be ome which was ot subject to periodical inspection or cannot be eficiently ezamined internally it will be in the
discretion of the Inapector to increase the factor of safety as above, S S

b

.&-

#  When the circumferéntial seams are double strapped and double riveted or lapped

A e DAY SR
No. 3009 W., 24re Novemser 1898.

and treble
not less than 65 per cent. of the solid plate V, ‘3 may be

siveted, and the caleulated strength
omitted as heretofore. %
The strength of ordinary joint
e ofiret) X 22 ’-} Percentage of strength of plate at joint as compared with the solid plate.
Pitch
For the mazimum pitch of rivets, see Appendiz.

(Area of rivet X No. of rows of rivets) X 100 =} Pebaiegs bt stve A L R
Pitoh X thickuess of plate ngth with

s is found by the following method :—

pmte“:rhen 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

i le. : : e
preoedlng sca 000 X percentage of strength of joint) X twice the thickness of the plate in inches.

(471 =
Taside diameter of the boiler in inches X factor of safety == Pressure to be allowed per square inch on the safety-valves.

Tn the case of ordinary zigzag riveting the strength through the plate diagonally between

o horizontal pitch + % diameter of rivet,

: diagonal pitch = _
o nﬂf:féﬂ%i’f a;gg&)rilleg in plac;n must have been taken apart and the burr taken off and the

ightl tersunk from the outsides. _
holesggﬁh:tg'a;:u;ust have been cut from plates and not from bars, and must be of as good a

: hell plates, and for the longitudinal seams must be cut across the fibre. The
gil::aé]tu}{oﬁs gl:ysh:.ve I{)::en 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

k from the outside. . :
countWhersueg singlz butt straps are used and the rivet holes in them punched, they must be one-

i i than the plates they cover. e
elghi;Thht;l :%ilz‘:;ete: of thg rivets xZust not be less than the thickness of the plates of which the
“but it will be found when the plates are thin, or when lap joints or single butt
ted, that the diameter of the rivets should be in excess of the thickness of the

shell is made,
straps are adop

pl8‘1;(-;§E(;3isshed ends must be stayed as flat surfaces; but when they m :

+o needed, when considered as portions of spheres, the sta,
g;eﬁ?ooo 1b. per squareinch of nef section, but the stress shor
the stays have been welded or worked in thefire. . . .
Truly hemispherical ends subjected to internal pressure ma be
that is suitable for a cylinder of the same diameter and -th;gkg :
All man-holes and openings must be stiffened with compe
offective sectional area as the plates cut out, and in no case sho
ness than the plates to which they are attached. The ope
should have their shorter axes placed longitudinally.
rings round openings in flat surfaces be made of L

passed. : S Eer R A i el
he neutral of hoiler shells under steam domes must icie
as segous aooideng:llfave arisen from the want of ‘spob preosu‘h?m.

20. New boilers are to be tested by hydraulic pressure mding; o t

Boilers intended to work up to 100 1b. pressure per square )
are to be tested to double the working pressure. . .~
Above 1b. 100 up to 1b. 125 to be tested to.
126 75 1805 2n s

9 73 £
& 150 7 tE R0 FiiE S
» . 175, 2005 S35
’ 200 ’T) ] 225 ‘ . : ; < ”l’
» 225 i) 200 1t
en . L e SRR

» B gy =20 300 3

Any boilers intended for working pressure above th

1 h workin b e SRy g

anofoi;n t‘l;e case of?o d boilers the Inspec stor masf nse hfl

pressm,tobea.ppl;ed. o A e Lo
~ 91. Circular furnaces with the -

viveted or double butt straps
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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 ordinary way, then
75,000 is to be used instead of 90,000, excepting only where the lap is bevelled and s6 made as
to give the flues the form of a #rue cirele, when 80,000 may be used.

‘When the material or the workmanship is not of the best qual
must be reduced, that is to say, the 90,000 will beecome 80,000, th
the 70,000swill 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 Inspactor, 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 §)lace and the plates

afterwards taken apart, the burr on the holes taken off and the holes slightly countersunk 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 5ths of an inch thick, should not be greater than found by the following formula :—

: 9,000 X thickness in inches
Mean diameter in inches

ity, the counstants given above
e 80,000 will become 70,000,

= Working pressure per square inch.

The strengthof the joints of eylindrical superheaters and the factor of safety are found in a similar

manner as for cylindrical boilers and steam receivers, but instead of using 47,000 lb. as the tensile
strength of iron 30,000 1b. is adopted, unless where the heat or flame impinges at or nearly at right
angles to the plate, then 22,400 b, is substituted.

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

should be ascertained by the rules given for circular furnaces, but the constants should be reduced as
30 f0 47. T

In 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 eontact with them, and are exposed to the impact of the heat or
flame.  Superheaters should, as regards swrvey, be deemed to be the most important part of the boilers
and must be inspected inside and outside ; those that cannot bé entered om account of their size or
arrangement, must have a sufficient number of doors through which u thorough inspection of the whole of
the interior can be made. Special attention should be paid to the survey of superheaters as with high
pressures the plates may become dangerously weak and not give any sound to indicnte their state when
tested with a hammer ; the plutes should therefore be occasionally drilled.  Drilling of furnace ard the
lower puarts of combustion boz plates, shell plates, §e., should of course be done when eonsidered neeessary
in order to ascertain their actual thickness. If flaming is found to be of frequent oceurrence in any
boiler, vaira care must be taken in the survey and in fizing the pressure as to be alloece_d as the tensz_le
strenglh of plate when heated is often reduced to about 4 tons per square inch. Drain pipes must in
all cases be fitted to superheaters in which a collection of water in tlze.bottom is possible, S"perhea{erx
that can be shut off from the main boilers showld be fitted with n parliame ntury safety-valve of guﬂiczent
size, but the lenst size passed without special sanction of the Sunitary Engiveer should be three inches in
diameter.

The flat ends, §e., of all boilers, as far as the steam space extends and the ends of superheateis
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 of similar type are especially liable to injury from
overheating unless careful precautions are tahm while steam 18 being 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 for ordinary superheaters subject to external pressures.

# The following examples will serve to show the application of the constants for the different cases thgtw i

arise i— ¥ es with butt joints and drilled rivet holes— :

itudi welded. : £ :
gg'%.)? whe;l"e o longlt’:ldmal seam:are double riveted and ficted with single bntt"ltmp..
80,000 3 w  single singlo ",
o e bt ind punched rivet holes— e pms . B
: S {isRie 5
!’ 85. (;5;)t l:vl)x,::: il;z::gn‘gimgr;l seams are double riveted and fitted with single tmttt&nps.
75.000 G - single 3 single .,
Foioni e ts and drilled rivet holes— > < e
i d joints aud dri f -
c:g :ggh;l?sge thJe longitudinal seams are double riveted and bevelled.
70,000  » " SR A . and not hevelled.
70,000 . % 5 single  , and bevelled.
- 65,000 ~ ..aj bed ”'wat ho’; » and not bevelled.
i oints an uched r leg— -
Furnac;go?‘;l:vlsgge ?hje longitndix‘::l seams are double riveted and bevelled.
70,000 - » S350y ; 3 » . n andnot bevelled.
85000 ot . single  , and bevelled.
00:000 » 5 »  and not bevelled, i

In the case of upright fireboxes of donkey or similar boilers 10 per cent. should be dedacted frow tho ocnstaats

given above, applicable to the respective classes of work.

- rpansion, but if there is a difficulty in get

No. 3009 W., 2'4T1'1"'Novnunm 1898.

s beneficial by adding to the stremgth as well as allowing Jor

zst,.,,y these fitted, hoops riveted round, alti:ouguab not s;%edeewabl}
: ; ; d to inerease the resistance of the tube:s agams_t eollapse. e use

as Bowling ":ﬁ;t ]iaz fneo tz’{;l;’é/et}gickms of plate is better than very tlnck platnfg.. This appttlt;;z izkli

Bowling rm,;]l boilers of this type including ordinary vertical donkey boilers. Bowlgng rings, fi

uptokit 9.4 ‘il be a decided advantage in allowing for ezpansion.  When flaming coal is used extra

Fres woul
::ﬁf s:!p :fqm'red and extra strength absolutely neoessary./

The employment of Bowling rings

Steel Boilers.

; iron boilers may be varied as follows:—
99. For steel boilers the rules for iron o pendebdy TR T :
The constants for flat surfaces when they are supported by stays screwed mto the g
iveted e1((’) or cont. The constants for flat surfaces when they are sup; o ’m{fsﬁ’i‘?&uu e
rivet e lalt)e and nutted, or when the stays are nutted in the steam BP::;;» “ Pm‘im AR
ﬁ:g :p:)l?cable to the constants for flat surfaces stiffened by riveted washers or dou g strips,
tted stays. el il s , ¢l o
e %ggomgt: ‘flor combustion box girders, 10 per cent.

L) c:giz;i::éf ::eplnspCctor is sutisfied from tests made on the steel from which t::bofkrkﬂl i
soon oo it fhat it is of a cortain tensile 8*;‘-”'57,”‘ sl ipldre fook Dl et e @'"ﬁ;-m“‘ .
. (allowed for iron plates) in the formula giwen n S o A i
iy o83 tons (71 850 10 fo e alboweds dn afle oty Srinded dan i MREWEE Y T
el St inimum of 26 tons may be us ' i 33 : TR TR L
he bf’é(,"{,-d",{feftfffﬂ’ L i S et been welded or otherwise worked after heating
allowed a working stress of 9,000 lb. per squave inch of mel section, Steel stays which

or worked in the fire have been found to be unreliable ; therefore, M‘?"‘W‘d!‘"

" 22 (a). Wihen furnaces are machine-made by
% W‘corrugated or ribbed and grooved. =
 and the plates not less than <Siths of an inch thick

farm_tfla:‘ o 3 e e

Ued slightly thick




the ring should be about the tenm'm;tz;),
thickness of the Jurnace piate
constructkion,

The holes in the Aange
Place they should be drilled
are quite fair, the holps g

After all the wely;.

m one operation.

v 0f the eurge ,

il U Jiange, and he
t - Adrned rings qre Stich as may be ooy

when in plage
: and the hegds of the ripety of moderats fize
g i3 Completed, eaeh Ting should be

22 (e). 4 greater compressipe &ty
ed on tube plages than 10,000
that useq in the follua'my Jormula - —

= working Pressure.,

D . {hstam ktl{' D WOy
d = mside diameter of Ordinary tibb’;,c‘;:t;:j/‘g fubes in inches.
L = thickness of tube piate iy inches : j
= extreme widt), of eombustipy, boa‘: in & ; ex
: ¢ a nehes from Jront of tube pi ¢ o
or distance betireen : e plate to baek
box common #, the fi S, cube plates. when boiler ts double g,

Urhaces at bot), ends.,
22 (d). W/l(mfull allowanee g wished the rivet section, if

Compressive stress om tube plates,

(D— a)

Plate and rivet section,

the net section of the plate, if the tensile
32 tons per square ineh, U
be found in the usual way b

 plate 45 plus the :
be used as the no factor of safety, but when using the per,
used as the factor of safety.  The less of the two pressures
@llowed for the cylindrical portion of the shell,  Sep Jormule in dppendiz

G Botlers— General,

23. Small boilers mnst be surveyed and be fitteq the same w.
have a water and steam gauge, and all other fittings complete, and as regards safety-
comply with the same regulations as the main boilers, . :

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

escape of steam from it through the safety-valve can be wholly, or partially,
action of any other valve, ;

A stop-valve must always bo fitted between the hoiler and the steam pipe,
more boilers are connected ‘with 5 steam receiver op superheater, between each hoile
superheater or steam receiver. The object of this is obvious, viz., to avoid the failnre
boilers through the failure of one. The necks of stop-valves shogld be as short as practi

25. Each boiler must be fitted with a glass water-gauge, at least tiwo

gauge, that is to say, each boiler must be fitted with all fittings as com

one boiler. When a factory has more than one boiler, and these baﬁ

valves, each boiler must be treated #8 a separate one, and Kave all the ¢ v
26. On every inspection of g steam boiler the Inspector shall, i .

go inside it, and make a thorolygl;-enminaﬁon of it. A Sl
When the boilers are not larg nspector to e 'B

valves, must

ged 5o that the
intercepted by the

and, where two or

ge enough for the T l
tested by hydraulic pressure at every annual inspection at least. T
be api h{d zt every 1}:13 ection if the Inspector considers it_»q‘ =388
henever it is only removabl}e»::?’s etti
d he must see them properly replaced b e gra
. If any part ofamkinbm'?lver-n‘eqtkq‘uptaieﬁmbe !
Inspector capnot examine it, he 'mvnbt;»éb-give;a-_ ‘declaration, hat -
S . En < eor‘,-.: : ',." 4 , 3 S e o 3
rml?}ry,for sgg:rial reasons, and for special reasons only, the Ipspeotor‘ cannot go 7
- boiler, he must distinetly state on the face of his deeluration his reasons for not -

¥

_ 27If fbe boﬂerI m toohot forthe Inapooto: : , to .éxamine the inside eﬁol : ,m&*iﬁi
~ safoty and convenience, he should decline to examine the ‘boiler, and abeolutely refuse to grant,
- gertificate, until he can make an efficient internal i examingfion. ¢ iSRS =
Sy T estin ﬁbmlertkslmpeotershall examine it, take the necessary
s el v vk e ol e
st it with referenoe’tbthut.p&ﬁw' I ac
 Hie pressure must be proportionately reduced, :

'ts, the fire edge of | -
t less than balf 170:) e 3
st-class method of '

if ;)ractzbcghk?, but. if not drilled in
Timered. out untii the holes

Piciently annealed

‘e85 should not
ib., whick is

ay as the main boilem; and :

AR

A

i

No. 3009 W, 24 Noveusen 1898,

 §:

' that hoiler.

This course W n y Ty i ¥y wners and prevent

rations to be mgde by the owne : G

R ablel‘al;n Iﬁz;izzizr :ﬁf}e grants the certificate  should not inerease th j
ment. The

. int g : Engineer. . :
delag’_ ;rp(ri:::gfg l\sithout first consulting the Sanitary r.l;;g; the boilers thoroughly, and, in the
workin ;

sertificate must exami ; 30, in o
o Inspec.tolr.wlgugclt?:;: tflxlgnblerttllle Sanitary Engineer, will be held respon
absence of special ins

orough
pressure allowed. 1see all new boilers, and hoilers that have been t‘j)lm"%ofﬁ’;: ltging s%t,
29. The Inspector sh'ﬂl SZ§sme in accordance vnt%l Sty A I?:l?o‘vl:orking pressure is o
repair, tested by hydraullecdpil;] to test the workmanship, &0;1; :“;ngtfl of riveting, &o., and not
and bef.or?it‘[};e{}?; esiggsgth of stays, thickness of plates, and str R
= g essum e

deten;n}?edmaie test. 3 o exceed twice the ealel?:ll_l,téd workin, s oh has
by the hy lic test should in no cas H been examined and until the strengt

T A s nover to be applied until the boiler has frote the Beilirial o ..
boiler, and it is ?eﬁrthe necessary measurements taken toiﬁe ho thinks it necessary, before he
been%}f;}a;gg bzglers are sot the Inspector may, at an):ue to satisfy himself as to any ol

:ves @ certificate, have them tested by hydraulic press the case of old boilers m’t‘tomm
v ’ _ :

f access, care being tgken in i
rt, or of places not easy O’ X tho worklng_' pressure. ‘ : fiottoe thae: Yhise
ti?en,l; but tge tfﬁt zégtsi?::llﬁ):?ﬁg a certificate is granted be applied to all e
The hydraulic g P . :
iou KioR orre i d the inspection is completed
P o iyt b o ot and the e o
4 r, if the Ins ) . A . n ‘
e m“ige}ifui?g;lﬁéiaminingé i e oviifs ahe o,y st Tipprtinky
ressure, has an ed on the boiler in g > 2 Gt : |
i it al e is ultimately to grant a certificate, what p
determine the pressurg tho Tnspoctor who ib ultimately to e e
' ol i of the original Inspectors havirg no
owners, or _agents, an it. Tn the event of the orginal il gt P
e ‘Ogml(:crl; bebgggy fxii(g; 19.11d out after the hy, d"’it%iffeorieﬂ;&m% he wor
{,0 '?xml])]}l'n;ate: and examine the boiler inside aﬂﬁ ou SR
oller i ] e ST S Bt iy
24 ertificate. h s b
h?:;ggu:; of the hydraulic P'eﬂs‘“’e',;wz’e :t,ggca}:l :, j
boiler, should be inserted in the Inspeetori 5 IR vt g
; . : X T ey L LT AT ;
Tnspectors should pay particular attention to the
eoow;]hf ?-:rkmg ﬁéészfre of well-made :

ion is completed

SR
T = thickness in"inches
s ‘:gh—-”.fnﬁlfé diameter in




32. The Inspector is inst
made, the safety-valve and st

part between the valve and the flang

possible.

the r%qbuisite alterations being m

e Inspector shall declare,

the safety-valves, and that the
of the case demand.

In ascertaining the fire
edge of the dead plate to the

Op-v:

before granting a declaration
amongst other things,

safety-valves are such a

No. 3009 W, 24 Novexerr 1893

grate area, the len
front of the brid

20, and the width

and whenever alterg
Y on the boiler ;
boiler, shoul,

the limitg of the
nd in such conditi

azzgsss&saa:a&tssgsggzasssg

eesge

is his d

gth of the grate should be measured from th
from side to side of the

positively dangerous to
uty at ouce to insist on

weight to be placed on
on as the circumstances

on the top of the bars at the middle of their length.
- If there is only one safety-valve on a main boiler the Inspector should not grant g
without first referring the caso to the San; Engineer for special instructions,
In the case of small boilers, if it is wished to fit valves smaller thay two inches
the case should be submitted for the consideration of the Sanitary Engineer,
Safety-Valve Areqs,
® .
Aren of valye ’ Area of valve Area of volye
Boiler per square Boiler .. Per square Boiler PET 8quare
Ppressure. foot of Pressure, foot of Pressure. foot of
fire grate. ; fire grate. fire grate.
g . INCH. LB. - INCH, .3
s 1250 6 s R i
16 1:209 A 480
17 1171 64 474
18 1186 | 65 468
19 oo S G el
20 R e e il T
21 POLITTg g g
22 1018 69 A6
; 23 986 70 7oL
24 R
s &gt
26
27
28

-t

tions can be easily
aud the neck, or
d be as short as

tion that ol boilers which
thrown out of work for the

e

S T iy

| ' ' 13
o o W.. 24mn Novissr 1898.
e BT .

No. 300

M
& —cont.
I e Safety-Valre Areas—00
A Aven of valve
Area of valve Boiler per square
: t of
ARG Avon ot v:::e Boiler Pe:ooa??ére pressure. ﬁ::ogr:te.
Boiler Pe;o;?,“of' pressure- fire grate.
pressure. fire grate.
8Q. INCH.
A . 8Q. INCH. it ik
FNISESE s LB, 186 186 :
8Q. IN 2 201 e 185
219 . 200 = ‘184
218 1’;3 199 188 183
216 }74 ‘198 190 : ‘182
.2}5 5 '197 191 38%
214 e 196 168 181
*213 s 1198 10§ i Ao raTiag
211 sos 104 194 179
. 210 & 193 o8 78
209 s 83 - 196 i
208 181 s 197 176
207 182 190 108 ,.
166 206 = 189 1oa 175
167 204 o4 188 s Ca7a
s = L B e
170 : ' AL ! S {
. Koo gt m]ﬂ‘lz to
: a g appurtenances is particularly to
g : s examination of the boilers ““?‘de,‘;*’it necessary, he is to_satisfy
ke 1o or in his axi1 ves, and whenever he cousi ' i iE
T v : ; ey

] y e safety-
oot his attention to the
&reot his a

iré e : ressure on the s Tl ey ] _UBd‘-‘ .
i 1; is to fix the limits of the weight to bo placed o8
e Tspmedt L o valves, weights, and.
4 ibility of 1s8UIDg hole of the valves, ki 3
- YespOnEIDL] to examine the whole ;

~ Inspector 18 .

 The respon:

onsibility of secing to.theh:ﬁ"‘

boiler by actual trial

Ly satis

a certificate before he is

S
% ’

sl
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T " aps or steel plates and steel butt-straps :

Iron plates and ron butt-str

P 4 : i # : %
: APPENDIX ‘ : Double mt-straps. Bk T g
(See last paragraph of Rule 22.) Sanesl | : : 8
CYLINDRICAL BOILER SHELLS. g =7 38 Single butt-straps *
Jornts wite Dritiep Hovgs, ; |

Mula or ordinary chain-riveted and ordinary zigzaq-ri ted jou ot i | v WEE
f Y migzag-riveted jownts, and for joints of these : For DisTANCE BET i

descriptions, when every alternate rivet in the outer or in the outer and inner rows has been omitted—

Let E = distance from edge of plate to centre of rivet in inches. ] Iron and steel:
|V = distance between rows of rivets in inches, ; v : ; e
Vi = distance between inmer and middle row of rivets in inches for joints J and ] S )¢ loss than ;-
and 15), forianted ed K (Mg 16y = : S e P,k B 911 mob et <
boiler pressure in Ib. per square inch, , : ) Chain-riveted JOUIT3 9 s Bl g e
C =1 for lap or;ingle butt joints. L S See note at the end. — :
C = 175 for double butt joints. i 25 . soints s B 5, TR0, 1 T
d = diameter of rivels in inches, B W : Zigsag-riveted joints (Fige e 77 i ‘)f e
D = inside diameter of boiler in inches. ; - R B U TR R
F = factor of safety for shell plates, as by Rules 19 and 22(d). £F R e ; '
n = number of rivets in one pitch.
Py = diagonal pitch in inches. :
Py = diagonal pitch in inches between inner and middle rows of ri ts in ¥ ioi
9 = greatest pitch of rivets s snches. i it ok Jor joink o
r = percentage of plate left between holes in greatest piteh,
R = percentage value of rivet seetion. ;
By = pereentage 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.
7 = least value of r, R, Bx, tus the case may be, divided by 100,

9 x T;-Tx

Rows or Rivers, &c.

cof

 When joints are used in boiler construction other than P :
. when any of the rivets are pitched less than two diameters apart, the ;‘;:nwm! ;

OrpiNARY CHAN AND Ziazac Riveren Jorxts,

Tron plates mw;e ricets or steel plates and steel ripets »
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