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Notification issuing the revised rules under the — in substitution of those
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2 No. 1173 W., 2xp May 1899. : No. 1173 W., 2xp May 1899. 3
g ﬁ . 6. The Inspector shall keep the following records : —
R ‘ . e (@) a register of examination fee recei{:ts ;
o : B i (b) a book containing counterfoils of licenses ; : , &
e B e (¢) a register of boilers in the following form which has been prescribed under BT 236"
- ' . I 4 section 9 ;— ¢
b | | . 4 ] Beg:ry'*’f——-_ﬁ n “,_ 7W—hﬁ“—# 1 i :
D g (N N Place where | number and | Nominal :?;?el an:im Date of pre;mﬁ w'fnl'l:x‘:fg;s s
%' 1 A e boiler is | desoription  hore | and by | where | grant of which boiler| licenseis | &
, S Spner, situnted. |of boiler and | power. | whom last cense. | may be to bein g
9 age. made. |repaired. worked. force. g
Nt T
& il
GOVERNMENT OF MADRAS.
PUBLIC WORKS DEPARTMENT, “
3 SOPUC—— M (d) a book containing a detailed account of every examination made by him ;
o (¢) a diary of the work done by him from day to day ;
"o (f) a register of licenses suspended or revoked under section 11 (this register to be pre-
Buildings and Roads, e pared npon information furnished to the Inspector by the suspending or revoking
5 p Civil Works, 3,48 R authority, i.e., the Sanitary Engineer) ;
E 1 - (9) a register showing the result of appeals presented under section 12 (this register to
s ) ! . be prepared upon information furnished to the Inspector by the Chief Presidency
Reap—again the following paper :— ' B Magistrate). -
: & ! 7. The Tnspector shall furnish to the Sanitary Engineer, on the third working day of every
G.0., No. 3009 W., dated 24th November 1898. _ A month, a copy of his diary for the preceding month.
' 8. All examination fees shall e 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 aooomgeuied by a Bank receipt for the fee ; and the Tnspector, if he finds that the right fee
Oznee—No. 1173 W., date d 2nd May 1899. has not been paid, may decline to examine the boiler until it has been paid.
v : > ‘ y ; - P 9. An extract from the register of examination fee receipts which is compiled by the Inspector
Ordered that the following notification be published in the Fori Si. George { from the Bank receipts referred to in Rule 8 shall be forwarded by him, monthly, to the Account-
Gazelle :— ;) . 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
NOTIFICATION. SN e for eccl.
Adverting to the notification Ppnblished at pages 1221 to 1234 of the Fort 8t George ‘ " oraerlso{“zﬁ t{,m hp::t gr stl;;ltl :&:;bordmate to tho Sanitary Engineor and shall obey all lawfal
Ga=eite of the 13th December 1898, Part I, and in exercise of the powers conferred by section 23 j , » g
of Act IIT of 1843, the Madras Steam-boilers and Prime-movers Aet, His Excellency the Governor v 1 G o (300 et 58 5
in Conneil is pleased to issue the following revised rules under the said Act, in substitution of | T ATAT 0N,
those already published :— g 11. Examination fees shall be paid in accordance with the f&llowing scale 1—
A.—Preliminary. --'{;;5 | “f. (i) For th RS,
e . (i) For the examination of each boiler not exceeding 10 N.H.P. bon . AP
1. These rules may be called the Boiler Examination Rules. : 5‘ L 1) B = 2 (n i * | pptissestdmetigial
2. In thesaRU]ea— ! «I §- b_ .‘ F ((lil;) :: - :: : ” » 2(0) " ---' ‘..-. g;
(@) * The Act ” means the Madras Steam-hoilers and Prime-movers Aect, 1893 ; "' ('g » » » 3 e;eeeélin,:g 50 :: 7 . 40
(h) “Section ”” means a section of the said Act ; v - .
(¢) ** Examination” means the 9xaminatiou of boilers under the Act, and * examina- 54 -1{—"-{ 12. Examinations will not be made on Sundays except in cases of absolute necessity ; in
tion fees”’ means fecs leviable on account of the examination of boilers. “3 m;o]'x cases the fees may be increased 25 per cent., the Inspector and his staff being allow'eci to
i divide the additional fee amongst them in proportion to their pay. .
B.—The Inspector. ‘ “
The Inspector shall not undertak fessional work ccted E ' ‘ W s ' |
3. The or not undertake any professional work unconn with his business S e : . o i : ‘ IR |
ander the Act except with the approval, or under the orders, of Government.* B el 18, The Inspector is required by the Act to fix the pressure fo be allowed on boilers. In
: % ' 2 S A ﬁarlormx ng t_lm very responsible and onerous duty he must be very careful, asin the event of
4. The Inspector shall receive such salary as Government may determine, a “"‘M ¢ . “aceident it will be necessary for him to prove clearly that he used due caution. O thie" enahisnd
foss being credited to Government, i SARN e e . e must be oalr)efxill as regards safety, and on the other hand he must not unduly reduce the B
5. The Tnspector shall have an office in which all records connected with the workin #H ‘ R PR ; ol
the Act shall be kept. i - . 2
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fitted with nuts are not exposed to the ;
owo-thinds the thigkuer ™ tho lattor Being at loas throo time .

plates thay cover, the constant Wwashers be at least two-
the piteh of the stays,
Engineer,
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When the Inspecto
boil r has .
the boﬂ:rn;ia h,::dap }’::":‘:rf :hmd- 11'3: cznu‘:,:‘““b; 1gs of new boilers, or of alterations of
. ¢} L . - ons
plans submitted, iqt is calleq gn‘etz that they have been m&ﬂ adu; :tmkwh};:: lel:a:inuio;, wheon
not had the

ot a boiler, he will, of
g » of course, me
Ty, bore the plates to ascertain thai:ll zﬁom.’:,"ﬁ nm

a boiler to bhe
Workmangh; safe unless (@) he is fully i v

how he ventures to gll'vmge amﬂec'l Boiler ﬁmee& (6) he is furnished with{ ﬁme‘?,“ its

mpany. He should therefore be very mfn:

of new hej
square inch of i e %
et section Inspector may allow a strees not exceeding 7,000 Ib. per

iron
3 - When the ggq Serewed stays supportin
et gt R a2 P et e
the product by the laygth e’ 3™ tho fallowing way : Find the area of a di
the diagonal stay s the °f,ﬂhnq S Y the length of the d; ofadn'ootllt.ny
When gusset st 122 Will bo the arel ht angles to the et agonal stay, o
ys are of the diagonal supported to the end o
4 stress of 6,000 23, may stay required.
o s238 0 cgee lesg Manbei ?m;.md v om O that found in the above way.
; , .
Pth of the muts should be at (e ’1"; }fm:r?}‘;z serewed ,gay?';::”u::‘y tubes, providing that the net
16. When the topg diameter of t e and the threads are fine, the
fi
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rectangular girders, the fo]], o rustion box

allowed on the girders ollowing formulg 1. OF other partg of 3 ”
ordinary heat of steam andm}ng that th:v. l;:-e '3 ““58 ﬂond'ml;n:zr are supported by ”l;s
edges of the tube plate and ¢ t1°, ©Ase of comp ", 2 ubjected to ® working pressure (0,8

—_— :
W= W (W—P) D x 1, ~ Working pressure,
4 f ];thglth of oombustion box in i
= Pitoh of supporting balty  grgie®
L b e T e
= er in f, il in §

!([‘i = Depth of ggclller in in?e's, g s
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2V e er of supporti L :
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T e when the number of bolts is odd
0 — (N + 1) 1,000 e

T ey when the number of bolts is epen,

The working pressure for th :
determined by the rule for ordinar; :;};};‘ortmg bolts and for the Plate between th sh
em should

17. The pressure on plates formi surfaces is f.
rming flat i J W
( A g 18 found by the follo ing formula :—

S—6 = Workin g pressure,

T = Thickness of the in si
plate in sixteent A
8 = Burface supported in squaro incﬂe]:,s of an inch,

C = Constant accordi ;
C = 100 when tho plae s ollowing o

bo

tlm“ the di ame, and the stayﬂ are

f the plates they cover.* ameter of the stay and

* 1f the diameter of riveted
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O — 90 when the plates are not exposed to the impact of heat or flame, and the stays are

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 eover.

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.

O — 80 when the plates are exposed to the impact of heat or flame with water in contact
with the plates, and thegtays screwed into the plates and fitted with nuts.

O = 60 when the plates are exposed to the impact of heat or flame, with water in contact
with the plates, and the stays scrowed into the plates, having the ends riveted over to form

substantial heads.
O — 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 = 674 when the plates are not exp
into the plates and riveted over.
iffened or L irons, and a greater pressure is r uired for
fhe p{:tecﬁfazlﬁtﬁlgt:isg;ethf lefse of 1};1{: };)ove lc-;onﬂtants, the cglf: shou]l)d be submithed for the
consideration of the Ranitary Engineer. :
h worn or when the nuts are burned; the

the riveted ends of screwed stays are muc | '
Whe!slhmleld b‘; reduced, but the Inspector must act according to the circumstances that

t themselves at the time of inepection, and it is expected that in cases where the riveted
g;edsse gf scrowed stays in the cumbustion boxes and furnaces are found in this state, it will be

often necessary to reduce the constant 60 to about 36.

“Inspector should mnot in any case allow a greater compressive stress on the edge of the
tube g}‘;‘tes tslll);n 7,500 Ib. per square inch, which is that used in the following formula :—

(D—a) T x 15,000 _ Worki
e = ng pressure.
W x D Sy

D = least horizontal distance between centres of tubes
. 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.

osed to the tmpact of heat or flame and the stays are serewed

constants

in inches.

d take care that boilers, the outside of which cannot be seen, are
for inspection whenever the Inspector considers it necessary.
Tt 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
oase 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. S s ik hich bo
i T tion book the dates on which boilers are inspected
The Inspector should record in hus In9peo vk, and whether the boilers were set or not when

when and to what extent dleared from brick wo ; ;
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 nfatter of working pressure over boilers inferior in any of the above respects, as
unless this is donagthe superior boiler is placed at a disadvantage, and good workmanship and
material will be discouraged. The following rules are therefore prescribed.

When cylindrical boilers are made of the best material with all the rivet holes drilled in place
and all the soams 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
more than 75 per cent. over the single shear and provided that the boilers have been open to
inspection during the whole period of construction, then 5 may be used as the factor of safety.
The tensile strength of the iron is to be taken as equal to 47,000 1b. per square inch with the
grain, and 40,000 1b. across the grain. But when the above conditions are not complied with,

2

18. The Inspector should
oleared of all covering and fittings

L RS g T



. when al] : ;
1 o bo udded if tho holos anp s1 fe s 801 800d in tho longit

g rilied out of place after bending.
be added if tbs‘ holes are fair gad good in the ¢
, e circumferenti

o g before
H 15 To bo added if the hejs

BO
(o)
D
: = le' - e iy 5 an
: gf a8 %‘ﬁ* Banched before bending, ate fair and good in the lon
G*

a length
fitted as deseri -

Wt s T:el?em axe a8 desoribed opposi
: added if ¢ Pposite Q and 1", V -3 will ha
id % To be added wh:; ff:?s are not properly crossed‘.w“ become V -4,

. rho e -
. satisfied that it is of t_hcoll)le:z: ;!:l:ﬁ%'way P

Insurance Company.

i ferential
nv?ted, and the o - seams are dogh]
omitted as herotofars "0 Feu8th not losg reb- piﬁr‘"éi‘

* When the holes
a8 to the reduoti are to be rimered, )
Note.—I1 thoeni::nm;;“w“ of A, B, G";fngt){od out in g)rl:oo

b NDootes & ina length . 2
working pressare. : xl:l"_;;tior is otherwise satisfieq :fs ltg n}\lches 15 not less than 14
2 t Where marked + the e ! Bum ‘actual tensilo gtre the quality of the
onb:e%or i.b‘:ry "wﬁlfuctort;r of safety should be inoreased
en boilers are ¢q 5 . still far
as to the omission of V¥ a8 hfrf‘;:}hm]y short, the cases el
v EN00E ssams in - ould be
of the solid plate.

. per cent, with

ngth of the plates and riy, q
Plates shail ke " Tivets, th

l‘b«. used in onlou]nﬁ::

ulol' lf tho Wolkﬂumhl or ma t‘ll&l 18 'G!’
p t
/ Bubﬂ“ttﬁd to the S«mltﬂly Engmocl l\)l C‘"uﬂ‘dﬂl‘tmn

oonsideyed ]
as having o strength ot exeeeding 70
U per eent,

. : d or should i ]
wernatly it will b in the d.wn;a::“q‘;

unched after bending, are fair aud good in the'drORmféroniial seams

tful, and the Inspector is not

 porre but punched aftent e boles are fair sud good-in 4he: lests. st
5 To be added wl:::“ aub?fmm‘ofdﬂm. ""..*"'""“‘F‘W seams,
il s, |

and good in the oiroumfmm‘ldim' .“.;-:_‘ A
seams, but

al seams, but =

PP~ \ .

SN
&
=

' ' Sl R
i ~‘ added if the hal : bnt
70y b g o Bee Dalnee bonding. 0 €04 in the citoumferoutial soums, but
'K 2 'To by addd it o holos are not fai : ¥
added i air and good i :
¥ the paid seamh g oy "L S4T8DS aro ot fitted to tpe peoraforential scams
L 1 To be added it do:ﬁe &b};&ni double riveted. longitadinal seams and
t . stra : .
M P O li.ee‘?dgedmif g nz;re lap and trgglea:?vzf:ftm to the longituding] seams, and
N T:Iigs:(l;?{ seams age.ﬁgﬁeb:i?e:?ps FpBidad b the longitudina]
od if . . al sea;
. e gk the said seam Y, Single butt straps are fittod : g
0" 10 'Tobo adied whes are treble riveted, to the longitudinal seams
P 50 4 e % any description of joint in the longitud; i
o be add adinal. sohms iy
- 4ol g dou%(}elfﬁi}:,e circumferential seams are fite 4 with ams 1is single
; 0 be added i . i single butt
2 e abre Rk rlifvz}tfdmreumferenhal seams are fitted with ging] g
0 be added i y { single but
B i “ﬁﬁ"i"gele o sireamferential soams aro fitted with doupy e
, : 0 be added if the o ¥ ouble butt stra
. 11; 2 To be added if th;3 :ﬁuszemntfal seams are lap joints -
25 To be added when the ;m:r‘;’g‘:e&l L?ep.ma are lap joints :’;3 :l‘rz double riveteq.
Vi i gm0 Ut entirely nnder or over, " 8% 1aD, and the strabus of

of unusual | ]
A el}fth’ 88 in the caso of fly. A as to fire from both ends, or ig

ed opposi and i i
pposlte P! R) and S, bUt Of'coﬁrsotgig;rilﬁ?ﬁ?::nhal A
umferentia]

A S S A T RO NI

No. 1173 W., 2xp My 1899.

-———————

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

(Pit.cl-: — Dia:;a:::: of rivet) X 100 __ Percentage of strength of plate at joint as compared with the solid plate.
For the mazimum pitch of rivets, see Appendizx.

(Area of rivet X No, of rows of rivets) X 100 Percentage of strength of rivets a3 compared with the solid plate.®

Pitch X thickness of plate v
1b. per square inch and use the smaller of the two

Then take iron as equal to 47,000
percentages as the stren;qth of the joint, and adopt the factor of safety as found from the

preceding scale. e kgt
47,000 X pere: of strength of joint) X twice the thickness of the plate in inches
: e Ter of the boiler in inches X factor of safety Pressure to be allowed

Tuside dinme!
riveting the strength through the plate diagonally between

per square inch on the safety-valves.
horizontal pitch + % diameter of rivet.

In the case of ox'di;lla.ryt zlilgzagﬁ
e e aifisd i gl ¢ have been taken apart and the burr taken off and the

Plates that are drilleéi flrn plzﬁe mn':si -
i tersunk from the outside.
holes};}:gh:gapo:u;::: have been cut from plates and not from bars, and must be of as good a
as the shell plates, and for the longitudinal seams must be cut across the fibre. The
ve been punched or drilled when the plates are punched or drilled out of place,
have been taken apart and the burr taken off and slightly«

quality
rivet holes may hav
but when driflled 1{: plat?dmust
uk from the outside. ) v
oount%rsh:n sirfgle butt straps are used and the rivet holes in them punched, they must be one-
i i than the plates they cover. :

mght;}‘lh&ah:?il:;ete: of thle: rivets n{ust not be less than the thickness of the Rla.tes of which the
thin, or when lap joints or single butt

t will be found when the plates are
d be in excess of the thickness of the

1 i de, but i
SEMERS 0 diameter of the rivets shoul

straps are adopted, that the

Plafes. @ 1 ends must be stayed as flat surfaces; but when they
1 s § :

i D of spheres, the stays when solid may have a stress

ure needed, when considered as portions
oﬁz,ooo Ib. per square inch of net section, but the stress should not exceed 10,000 1b. when

he stays have been welded or worked in the fire.
;58 B'liztx?'uly 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 sti ) the sa
offaotive sectional area as the plates cut out, and in no case should the plate rings be less in thick-

than the plates to which they are ‘attached. The openings in the shells of eylindrical boilers
:lgg?xld &hn've t,]reir shorter axes placed longitudinally. It is very desirable that the compensating
rings round openings in fat surfaces be made of L or T iron. Cast-iron doors are not to be

assed. g .
7 The neutral part of boiler shells under steam domes must be efficiently stiffened and stayed,
havs arisen from the want of such precautions.

a3 serious accidents
90. New boilers are to be tested by hydraulic pressure according to the following scale :—
ch or any pressure below that

Boilers intended to work up to 100 lb. pressure per square in
are to be tested to double the working pressure.

are theoretically equal to the

Above 1b. 100 up to Ib. 125 to be tested to 1b. 200.
RS T e L 230.
EEIRS S (T SN i 250.
5 176 5, 200 v 270.
o @00 e b 3 290.
5 226 250 5 310.
9 260 -5, 275 5 330.
poilt BB 3. 1000 5 350.

Any boilers intended for working pressure above these to be tested to mot less than 50 Ib. .

above such working fressnre.
In the case of old boilers the Inspector must use his own judgment as to the necessary

pressure to be applied.
21. Circular with the longitudinal joints welded or made with a butt strap double
riveted or double butt ®raps single riveted. :

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

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

/ hi in inch :
S e o Working pressure per square inch.

diameter in inches

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




i

No. 1173 W., 2x5p May 1899.
R TR A s

; : SRy wi . = : »»» g
75,000 is to be used instead of 90,000, only whm‘-‘io :
to give the flnes the form of a frue cire n%o,ooomwma.»

mm. lmm ) 3 P 4 g “..l;lli'i.v..v:‘ill‘- ’_"-A.fr." i

the 90,000 will become 80,000, the 40,000 w1 E.reD
; when neither the material nor the workmanship is of

;fur‘n?i.?" taken apart, the burr on the holes taken off and the holes slight
the’l’h;.kipmnmf rrugated furnaces, practically circalar and machine mad
he working or 6o ces, practi circular and machine o, pro-
vided the plane at the ends do not exceed 6 in!:shes in lanth, and the plates are notliees
than ;ths of an inch thick, should not be greater than found by the following formula ;—
g'g’oo“:%?}::;:“mn;nﬁ::' = Working pressure per square inch.

é The strength of the joints of eylindrical superheaters and the Jactor of safety are found in a similar
manner as for eylindrical boilers and steam recefvers, but instead of using 47,000 . as the tensile
strength of iron 30,000 lb. is adopted, unless where the heat or Aame impinges at or nearly at right
angles to the plate, then 22,400 b, is siubstituted,

When a superheater is constructed with a tube subject to ewternal pressure, the working pressure
should be ascertained by the rules given for circular Jurnaces, but the constants should be reduced as

double riveted with double butt straps, or single rivetod Witk okl

judgment :
ip is that the joints are

In all cases the internal steam pipe should be so fitted that the steam in Slowing to them will pass
over all the plates 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 cannot be entered om account of their size or
arrangement, must have a sufficient number of doors through which a thorough nspection 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 indicate their state when
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 course be dome when considered necessary
n order to ascertain their actual thickness. 1If faming is found to be of [frequent occurrence in any
boiler, exira care must be taken in the survey and in fiwing the pressure as to be allowed as the tensile
strength 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 wuter in the bottom is possible.  Superheaters
that can be shut off from the main boilers should be fitted with a parliamentary safety-valve of sufficient
;;e, but the least size passed without special sanction of the Sanitary Engineer should be three inches in

Tle flat ends, &e., of all boilers, as far as the steam space extends and the ends of su
should be fitted with shield or baffie plates where exposed to ?/Ze hot gases in the uptake. s v

As the uptakes of haystack boilers and others of similar type are especially U N
: ) especially liable to inyur
overheating unless careful precautions are taken while steam 1s being vaised, the Inspector n{us;/i{;n;’;;
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 exam

Prince ples will serve to show the application of the constants for the d

Furnaces with butt joints and drilled rivet holes— '
gg,oogg where the longitudinal seams are welded,

ifferent cases that may

1 4 o b double riveted and fitted with gingle butt straps
&1%) ” " » single ”» single » X
Furnaces with butt joints lr[d, ,pnnohed rivet holes— i g
+ 85,000 where the longitudinal seams are double riveted and fitted with single butt straps
ggs% » " » single " single » d
Furnaces with lapped joints and drilled rivet holey— x TS
80,000 where the longitudinal seams are double riveted and bevellad, .
’;’3,&‘0)((; » ” " o » and not bevelled.
Y » " ’ single ”» >
85,000 " g and bevelled.

» n b s " " wl Ot‘ . h
Furnaces with lapped joints m;d punched rivet holeg— § e

75,000 where the lo gitudinal seams are double riveted and bevelled,

g:% : ’ »  and not bevelled.

L »

60,000 " » ling‘le » and hevelled.

In the case of upright’ﬁreboxel of'.doukey or :imilu l';oilm
given sbove, applicable to the respective classes of work,

» 8ud not bevelled, .
10 per cent. should be dedusted from the constaut®

expansion, but if there 12 @ &I . e b
il etk e Ot thickness of plade s better than very . Wi epl o e
f;;:keg o?:gl boilers of this

riveted, 10 per cen

and the holes drilled after the bending is done and when in rlace and t!x'o!-‘? - g
into the plate and nu

y countersunk from

Howed a working &
:,- worked in the fire

and the plates not less than F5ths of

: adding to the strength as well as allowing Jor
of Bowling rings i WW gd, hoops zveted round, although not so desirable
ey ) in ﬂdt‘“gmﬁ istance of the tubes against collapse. T]«'erwe of
d to increase the Tess lating. ‘This applies to the

A oriica nkey boilers. : :
type including o (imary g for ;zzm, When flaming coal is used extra

o e e dre:gﬂl absolutely necessary.

Steel Boilers.
7 follows :—
» . boﬂen may bﬁ mmd as 1 o ﬂ
lmﬂeﬂﬂmmlmformm ; d by stays screwed into the plate an
'21‘2;; F:;::“ for flat suxfaces Whoo = :;:f:o‘:agpv(;ﬁ:n thyey aZe supported by stays screwed
e o

t. The constants for flat steam space, 25 per cent. This is

ol wh«;n tg:tﬂzxyr?;?; nmég {)l;ferivebed washers or doub}ing strips,
or

constants

licable to the
and supported by nutted staye.

ts : : ;
The conm” Sfor plain furnaces, el cef?f)m tests made on t’hetsxls{r"::;tzhg:y tbb:::btslf‘;“:‘;
. ! ware nch, A 1
In cases wkirkit it is of a certain tensile "fﬁiﬁmﬁg’m in Rule 19, but in no case s a gre:ktz
const iron plates) in ided there is sufficient proof

%’nﬂm 4;1'1,00033. t{s’aikwdfor ”‘?) to be allowed. In other cases, provt
h than .
17:'5%” is of steel, a min

(71,{580 b PRk ' | 5
o I‘:{cl? (l;mt:emn:; ybeen welded or o_therwzse worked a{tizb ;,:g?inﬁ‘:ym )
Solid stee! Spd :)00 ib. per square inch of met section. Stgel stays tw b:a -
| m};“ Ofbgeﬁ fmm;ipto be unreliable ; therefore, they should no - :; Vg o
= 1 ds Forge Company, o, _
naces are machine-made by TZ:c"dIﬁir Sk gsp Al typ:z,eo; & %%Jm
vown & Co., Sheffield, of urves 2
ribbed and grooved- g:z;z:d&type, if they c’a_"e rasisiily ’zw l‘;‘;ﬁfa
an inch thick, the working pressure Sfound by the following

22 (a). When fur

Furnaces corruguted or

14.000 for Fox's corrugated and Brown’s ribbed and grooved furnaces.
13:500 for Morison’s suspension Surnace.

AAsciomten s Sdets ttom of the corrugations when the
ide di i easured at the bottom ;
oufsuk ((fgn’:zt:fr t‘:e”;zhr?;;glged or suspension type, or over the plain parts when
f::r': of the ribbed and grooved deseription. o ol
ted furnaces, the pitch of the corrugations and the kngth‘oj;l tlz;a pl;zdw; gata il
Ty Mis's corr;lynmd 6 inches, and in Morison’s suspension furnaces the pitch shou :
WOt ex o

the ends shauldl length at the ends 5 inches. In both descriptions of furnaces the depth from top of
he

sy g fw ide to bottom of corrugations inside should wnot be less than 2 inches, and the plates at
5 7

corrugations o duly thinned in the fanging. 4 / PPN
vl should not I{G g houwld be formed by rolling, the ribs shqu %0 s,
@ m;'/“’ plaits of niPes aud potscy 'C;l:;czz? fie;:h of t';e grooves not more than 2 inch, the length

7 F ] 't8 5
than 1 ""’"“;f,'";f Zti I;al‘ll:;”;ﬁ:;’ n;;er 9 inches, and that of the plain parts at the ends not over 6

mﬂ H:; t(l’:;nem{s rolled slightly thicker than the plain parts, and not yeduced at any part by flanging,
‘. o . .
; ! s of the budy of the furnace. :
¥ %:fet;‘,:rg‘a‘gf??:i:éed in wfi ojr: more lengths the case showld be submitted for consideration of
the Sanitary Engineer. '

99 (b). When horizontal furnaces of ordinary

hnun

SNaS

] e ] lded
diameter are constructed of a series of rings we
longitudinally, and the ends of each ring flanged
and the rings riveted together, at_zd 50 form;nhg
the furnace, the working pressure is Jound by

in i the flanges of the rings is not

; ; ided the length in inches between the centres of " ' Bese

folbz:'%hj:: ’?rg(')’ ﬁtlﬂz)’ and the flanging is performed at onui't :efat by a suitable flanging machine,
i;zl also the conditions whick follow the formulu are complied :

?’—QM( -—KIG*—.X—I%.) = working pressure.
T < 1
— thickness of plate in inches. el
71' = Ie::;th between centre of ﬁang_ee .mhmckes.
D = outside diameter of furnace in inches. : e i
1 . 11 inches. The dep ;
it on the fire side should be about : B R g b

th ﬁz;k ;i;:d;;)z{clgieﬂ‘txm? times the diameter of the rivet plus 1% inches, and
en

icable. The distance from the
hould be as mear the thickness of the body of the plate “’ft”}"'“f:’t‘;;b diameter of the rivet, and

55 ;II;W ] t'héles to the edge of the flange should not be kssth";'
:I‘fgii?:mefc:' :; the rivets at least 3ths of an inch greater than the thick

Furnaces made up of flanged rings.

ness of the plate.  The depth jf
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Hanges ehould be mot loas' tham three
‘ of the curve
A

f Range, and
may be considered a

he diameter of the yivets, the fire et o
P alf the.

f pritcticable, but if wot drilled
-3 lace mvmflw holes
*hould be oficiently anneaked

than 10,000 lb., whieh i

the rivets of
s each ring

CWM&WM

between contreq

tubes in inches, | CNes

‘ Plate and rivet section,
the net section of the plate,

if the tensile stress
In calewlating the
sual way by the Rules, but in ¢),
s and in the case of steel rivets
centage strength of the rivets by
late the working pressure
plate 45 plus the additions suitabls
be used as the nominal factor of safi
used as the factor of safety. The
allowed for the cylindrical portion o

pressure, the
e case of iron

by 3% , the re

by both percentages.
Jor the method of

ety, but when using t
less of the two pre
f the shell.  See formule in

Botlers—General,

23. Small boilers must be surveyed and be fitted t
ve a water and steam gauge, an

comply with the same regulations as the main boilers,
24. No boilers or steam ochamber is to be so o
ugh the safety-valve can

he percentage strength
Jound t'a the

of the rivets 45 yg
working M’ ol

he samo way as the main boilers,

plete, and as regards safety-valves,

d all other fittings com

onstructed, fitted, or arran
be wholly, or partially,

he boiler and
eiver or superhea
this is obvions, viz., to g
of stop-valves should be

r-gaunge, at least t

escape of steam from it thro

action of any other valve.
A stop-valve must always be fitted between ¢

ed with a steam rec

ged so that the
intercepted by the

the steam pipe, and, where two or
ween each hoiley and the
void the failyre of all the
as short ag Practicable,
ks, and steam-
here were onl
€rs are fitted wi
quisite ﬁttiugs.

if the boiler i large enough,

more boilers are connect
superheater or steam receiver,
boilers through the failure of one,

25. Each boiler must be fitted with a

i wo te .
gange, that is to say, each boiler m est coc

ust be fitted with
more than one boiler,
d a8 a separate one,

8 steam boiler the [

and these hoil
and have all the re

nspector shall,

valves, each boiler must be treate

26. On every inspection of
go inside it, and mak

et into, he should seo them

be applied at every ydraulio test should also

Whenever it is on y

and he must see them p;
If any part of a main |
pector eannot e
Sanitary Engineer.

oiler near the upt, or fy )
. - : ! ITNACes 18 8o con
xamine it, he is not to gi

structed that the
on, but shal] report

ve a declarati the case to the

27, If the boiler is ¢
safety and conve
certificate, nntil

) 00 hot for the Ins
mence, he shonld 4
he ean make an effi

ting a boiler the Iy
working pressy
that préssure in
oportionately red

examine the hoiler
rnal examination

48, Before tes spector shal] ex

and caleulate what
test it with reference to
the prvssure must be pr

examine it, take the n
n accordance with tl
with Lule 20. If the

COCSEATY measurements,
regulations, and only
test 1s not satis factory,

11
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and ent
This course will enabls S8 LG eho gran'e the oertice e
~delay or dlﬂmmtﬁnt consulting 2:6 b;m“mine the ﬂ!l)o%grshzlllgfzgpozaible for the
. working press rants the itary Bngineer, W
The Lnspector who g from the Sanitary X it
bsence of special instructions J : 4 been cleaned for a thoroug
;ma::eoallg:oed- boilers, and boilers tba;oha::vioﬂﬂ to the boilers being ?%t'
The Inspector shall see all new acoordance with Rule bt the working pressure is o t
ropin ated by hydsslic roenrs 1,05 ok P o strengh o rivetog, &, aud no
’ m, 2 o P £
and before they are cOVEEE" stays, thickness : essure of the
. detmm{ﬂg:# case exceed twice the mlﬁgmﬁoﬁgg strength has
by the y - t.“t ahou.‘d in no - boiler has baen oxa - . elf .
The hydraulic lied until the ken from the boiler itseil. before he
b, e th sty mseseomett 90, P Uy i . sy, toor b
anlogabie boilers are set the hydraulic pressure to satmf)‘r)l d boilers not to overstrain
When 'theto have them tested lg,eybeing taken in the case of 3
ives @ , f access, s essure. ! ilers that have
avr?; s of %ﬂw&tﬁyufmy 81:::?8& :hoee:s}ir;?;g isprgmnted be applied to all boilers
them ; but the B8 L " hould before
hydraulic : ;

. tond leted and
king certificate. sector, and the inspeetion 1§ comp draulio
not previously had & WORRIS L ected by one e tmusaes tho test of tho R
ted b A I;sil::eiorfgiﬁe and outside after the test, suc pos
 a certificate gran unity of examinin

: the makers,
Y Sy et ion, taking care to inform
ure, has an Opport bey allowed on the b?é}:;aﬁl; ‘ieosg::nt a oeftlﬁc' ate, what pressure should
a

i rtunit
. il e T 2 ety
allowed on it. the hydrostatic best, the % orkiggg pressuro
I;J.ebeboﬂ"r ke tﬁdb?)‘illf;raiﬁ:irde a.ndy out before determining the w ‘
examine
boiler by water 87

ificate. . test, and the
n a cert: ulic pressure
~and ﬁe‘m‘lﬂt of the hydra F’

% plied to the
hich it was last applied
iﬁ: (:-I;oZrd?d in the dimension sheet of

A tor’s certificate,
inserted in the lospec : . ipes and
blt:ﬂ: réms'lllg'uld 381 articular attention to the examination and testing of steam pip
tha %
Tnspeckors should P27 7 joints are brazed is found by the follow-
economisers.

' pipes when the
: essure of well-made eopper
The working pr
*'gfomul:;’éu—_é p (T—- 'llq') — utorkl.ﬂg presmrc-
£ 6,000 x (Z—3%
D

. in tnches.
T = thickness th CRES. : s 78 NG I
] d‘“’"j:;" dm ::’:ndc not over 8 inches diameter substitute in the foregoing Jorms
e8 Areso T

] ‘W%enthﬂ’"? 1 Ided, may be
- ops p ; terial, and lap welded,
vi ﬁ;“h 'l‘t”t I pressure on wrought-iron pipes made of s ”;aless t/z’an L incn and the workman-
¢ interna

l ' mined by the following formula, provided that the thickness is no
| "thfi by hydraulic test, §c., satisfactory :—

6,000 x T_ working pressure.

= ik 'M';;L‘ m 17 C,IGB
1)_‘ dla meter 1 U ' . ‘20 grcent. 'n PXCESS beoiler p"f&?ﬂ C.
F I DeS 8} Ould be made suﬂietentjbr a p’ essure p L
('C‘d plpt’ (] 7

i ipe, the Inspeetor

i i ion joint is fitted to a bent steam pipe, Hosposs
Jap o E;hﬁﬁd?ngexﬁf 22811;)0 fgtted, in ordmo p;r«;::t :lllwe::e(f oc;f b:;l:lz gllgzs o eﬁ
y i i d be complied w s iped

;g:ﬁg org?%f s 'Ttln:.m rﬁg:lﬁtlgﬁmfna bolts should be fitted to the expansion join

| 1 i , in which
2 b e ]:.smmes have occurred, Pﬁrtikc;lsuly with small straight pipes
: e .
(t)lfxea ?ﬁh:fﬁﬁzn;igeg%have been forced out of the soe

- ; r
t iron is employed in such a manne

; . £ Tnspector finds that cas ; : to the Sanitary

i 30. Ir;?‘itb&ﬂﬁ ll?r;sl:::: otth;mm or water, he ;haltre;p‘;rt ﬂé:;miron :;z?anot b Aaedl fon
as to be subje btain instructions how to act. )

Engineer 1n or%er th;t)rh:ht;mnﬁ dxseoo' urage the use of cast-iron saddles. for boilers el

stays, and the Lnspec llowed on a boiler is not, under any m?umsmg‘;f;.sa‘;dtion éf \he

o Pfess“t”}ieo?gp:ctz? has previously written for and obtained o

inorolsec, 1i'ees 4 ro may with safety be allowed,

Sanitary F.ngineer. E s b i g mcrgased pressuxe may 3 (8 il the

18 oasé the I.nstp: c::irt t‘.xst(}):feo xlxz;gctor who last ms&-iect:ﬁle t}l‘!‘l’sgggg;’i:tﬁﬁ of opinion tLghah it

s Shan:—?:;?t;? ;(;Kaisting pressure was formerly a\izzz of the case to the Sanitary Engineer ; but,

reasons ;

: icate all the f : A tion has been d,emd,ud.
ey & incmagctihh;i‘l;’s‘ii ?l::l?ggt in any case be increased until the ques
as above stated, the

by him.
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Bafety-valres

&mtnw‘ 2 ¥
"Vﬂ".:imm“h‘u e

Ay case m whi wn out
&““‘Pﬁ‘dmmm*ﬁfﬂmmrkaw ion that it is posi kbl
e Soilers and the sadety-valve, it is his daty. et Locc i bros L0
smongst othor thing, the S aty at once to insist on

e limits °fﬂ’°wei3m
to be placed on

«of the case dm'::’nrd that the safety-valves are such and i h
i m suoe. mﬂiﬁon ikbe of
A circumstances

edge of the dead plate to e AR easured from
the front ri Ry inner
on the top of the at the middl: fo?;%;:‘ (lige’ o ‘eg;?gat;hglz tl?d':‘o side of s

> side of the furnace

If there is onl certificate
y one safety-valve on a main bhoiler the Inspector
should mt*gnn\‘.‘ poe
a ce 3

without first referring the case
In the case of sn )el o, f’o'th.Sanjt - t

the case should b:submi boilers, if it is wished :osmﬂt ]!m- special instructions,
tted for the consideration of th? veai smaller than two in gt

Safety-Valve Areas,

Area of anve
per square Area of valve
foot of per square Aren of valve
fire grate, foot of per square
fire grate, 5 2 foot of
re grate,

$Q. INCH.
1-250 : 5Q- INCH,
1:209 487 8Q. INCH.
1-171 v 480 302
1:136 474 300
1'102 g ‘468 *eo7
1°071 462 *295
1041 457 203
1013 451 2
‘8686 446 288
‘861 441 286
937 436 -
914 - 431 ]
‘802 446 270
gz% ‘421 - 277
‘852 - 416 275
‘833 412 22 .ﬁ.’:;
‘815 407 : ‘ 2;'1
il "408 oF 269
781 308 D 2=
765 804 : ; ’;‘:f
730 0 =
:132) '386 262
ZZ[ 382 P "’o‘.(}
7 378 - s
‘694 '. 375 3 ':-;;g
651 371 . 255
669 : ‘867 3i 258
2 364 , 351
- 250

657
j'%:i{i : 860
:::f" ‘857
695 { i 2
614 - 850 e
- 244
604 : 847 a8
A , 243
HOS 8
i o i 241
ORS 310 ; ‘240
837 : 288
237
‘235
A L
282

948

578

"ok 334

‘959 481

551 . 328

o 326

535 328 —

528 brred 23

! - ¢ 230

520 .817 > 298

‘513 815 : -

*506 - 812

600 309
3

463
= 304

+187

ces is particularly to
sary, he is to satisfy

boilers and appurtenan
he considers it neces

laced on the safety-valves, and the
e

examination of the
safety-valves, and whenever
on the boiler by actual trial.

o limits of the woigﬁt to be p > saf ‘
o certificate before he is fully satisfied on the point is very grave.

the whole of the valves, weights, and springs at every inspection.
pility of seeing to the efficiency of the mode by which the valves are fitted so
as practicable ander the control of the Engineer when steam 15 up, rests with
d be fitted with lifting gear, which should in all cases be arranged 80

o a lift equal to at least one-fourth their

afety-valves hav
to and from the valves, including the waste
ired, and that each

for the passage of steam
have an area not less than the area of valves required,
pe fitted at its lower part. Tn the case of lever valves, if the lever is not
P must be of brass; iron and iron working together must not be passed.
be devoted to seeing that there is proper lift, and free means of escape
vious that unless the lift and means for escape of waste steam are
tra load. The

steam, as it is ob .
:in ;f:tzhee:gwt is the same as reducing the area of the valve or putting on an ex
P & soats should be secured bY studs and nats. :
The Inspector ghall, as far as 1811 his power, make these points generally known to the
owners of steam boilers. uded.—The size of the st el of which th
{ rat are spring laded=— ¢ size of the steel of wiue e springs are made must
Safety-valees tha L by the following formula :— s

be in accordance with that found by
2 /8 x D
T

ecannot

— the load on t -3
8 = the loa of the spring (from eentre to centre of wire) in inches.
of the wire in inches.

D = the diameter of the
d = the diameter, 0T gide of square
¢ = 8,000 for round steel.
0 = 11,000 for square steel.
The springs shall be protected from the steam and impurities issuing from the valres.
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 Jawe a sufficient number of coils to allow @ 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 accordingl and the weights or springs fixed in such a manner as to preclude the possi-
asing the pressure. The limits of the weight on the
time come to the Inspector’s

biligy of their shifting or in any way inere
i in the declaration, and ghould it at any
ves have been shifted, or otherwise altered,

valves is to be inse
knowledge that the weights or the loading of the val
« 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.

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

Jorvts wite Drniep Hoves,
.Ibr_-mulc Sor ordinary chain-riveted and ordinary zigzag-riveted
te rivet in the outer or in
vel in inches,

V= dlstanu kfm»’_‘mc of rivets in inches,

Vi = &a‘::;c:;)dm nner and middle row of rivets in inches for joints

B = boiler pressure in 1. per square inch,

O = 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, ag Ruleg 19 22(a).

" = number of rivets in one pitch. ¥ e v
Po = diagonal pitch in inches.
Py, = diagonal pitch in inches beticeen

T = percentage of plate left between holes in greatest priteh,
R = percentage value of rivet section,
Ry = percentage of combined plate and rivet seetion,
8 = tensile strength of material in b, Per square inch of section,
T = thickness of plate in inches,
T = thickness of each butt-strap in inches.
i': least value of r, R, Ry, as the case may be, divided by 100,
Joints are used in boiler eonstruction other than these show
when any of the rivets are pitched less than two dia

meters apart, the p,
be submitted for the consideration of the Sanitary Engineer,

OrpiNary CuAIN AxD Z1azac Riverep Jornrs,

Iron plates and iron rivets or steel plates and stcel rivety -
100 (p — ) _ 5

r
Tron plates and iron ripetes J
100xd‘x-7854xnx0
T N T A e B
e i
Steel plates and steel rivels :
100x23xd’X'7854xnx0xF'

X Wxpx T
Givexy C, 4, F, n, T, To ¥inp 2,

=R

d’x-7854><nx0

7 + d = .
Steel plates and steel rivets :
23xa"x~7854xnx0xF i
5 x W% T e
g Givex C, F, n, T, r, 10 ¥ixp P AXD d,
3 Iron plates and iron yipets :
i Al 5
0 =05 TBsd x w0 = %
: 100 x » x 7 i
(100 —7)* x 7854 x n g =P
Steel plates and steel rivets :
5 XBxrxp )
Bx 10— x B5Ex a x o5~ *
100 x 45 x 28 x yy T

X (100 —r)T % 7858 x n x O 7 = 2
Iron plates and iron yivets oy steel plates
then :

.
Y
'
S
ik 5
-,
[e

1004 :

—

100 —p D

Y e Joints, and for soints of these
5 ¢ outer and inner yo tted—
¥ = Gitance from dge of plate to eentre of vy "er Totes has been omitte

J and K (Figs. 18

0, 12)
i93~ 3’ 5' 7’ :

. . - gt + 4 d i PD-
mner and middle rouws o rivets in snches for joi 6p =
P = greatest pitch of rivets in inches. 4 Jor joint J, I

Diagonal pitch (F

ESSURE.
{NE THE WORKING FE
M
To DBTE

M=B-
FxD

o Eﬂn‘i NER Bows SUCH AS

BEEN OM““‘;.
sHOWN BY TH

, tED JO
n in the attached skelches, or Rolgv p
articulars of such Joints shouid OUTg“erﬁEs ok steel plates and steel rivets :
is or

Tron plates ond M,.j) 3

,7854 X n X C: .R-

L A

5 C....?f-'-l-?:R'

Iron plates o

7854 X N
2% T8
100x43z_5x23x9>‘T

s or steel plates e
100 (—28) 4=

nd
: v S0 THAT 7 AND R agp EQUAL, Tron plates @
Ironglates and iron ripets -

8.
BurT-STRAP :
is double the number m
" ool butt-straps—

the outer row—

Where the num
Tron plates and

Dauble butt-stﬂ‘}’s :5 % T (p-‘d) — Tl.
5% (@ —20)

T(—9% =T
FX =

the number of rivets in
Double butt-straps :

iron butt-strap

Single bubt-straps :

. ner row i8 the same a8 %
in

5)( T_-: T\-

and steel rivets whend is found first,

Single Bufl-straps: o T _ o
¥E

; “ 3 "l‘ .."“-1 ,. ) ragid
T it S REaS
mdue e Ei C

s 'f—

yui AL J‘
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For pistance BETWEEN Rows op Rivers, o,
3xd

— —

e Ec
2
Chain-riveted joints (Figs, 18,‘ 14, 15, 19) -

A/ U +3d ¢ 4d)
1 —
i

e The greater of these two vaiy, | )
}Meend. €8 of V to be used, See mote at

Iron and steel :

2xd=p
For joint K (Fig, 15) :
2xd=W,. See note at the end,
Zigsag riveted joints (Figs. 16, 17, 18, 20) . ik
N B+ GrFa =T
Diagonal pitch (Figs. 16, 17, 18, 20)
P+ d=p.
For joint J (Fig. 18) :
VAUrEa T ey vl

Diagonal pitch (Fig. 18);

7.

4d
3P1-g = Po.
4 To pETERMINE THE Worrma Pressurg—
SxYxa2r
TRl

Note—The minimum value of Vor Vi for chain riveted joints s given as 24, hys b i )
¥8 more desirable,

2

»
-

Maxmom Prremes PoR Riverep Jornrs, y
o T = Thickness of plate in inches.
2 = Mazimum pitch of ripets in inches, provided it does

not exzceed 10 {nehes,
C = Constant applicable Jrom the following table -—

Number of rivets

Consbahta for lap
in one pitch,

Constants for double

joints, butt-strap joints,
e TSI
1 1:31 175
2 2:62 350
3 347 463
4 414 552
5 —_— 6:00

(CXT)+12=p,
When the work is first closs, such pitches may be adopted so far as safety ds
cases it may be well not to adopt the greatest piteh found by the Jormula,
not, however, exceed 10 inches with the th
found to exceed that arrived at by the foreg
thickness of plate, such itches should not be

(True Extract.) -
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