(1897) Do

PRNESER

[Despa

W

nay
g‘.@ Cus

Lol

st
WRRISRPE- TR el e,

toh Abstract.]




BUILDINGS AND ROADS.
CIVIL WORKS.

Godernment 118093 of d¥ladras,
PUBLIC WORKS.

Enelosures
1899.

Spare eopies

G.0., No. 1173 W., 2nd May 1899.

Steam-boilers and Prime-movers Act

Notification issuing the revised rules under the — in substitution of those
already published, ordered to be published in the Fort St. George Gazeite,




WM

No. 1178 W., 2xp May 1899. 3

WWMM
6. The Inspector shall keep the following records : —

(a) a register of examination fee receipts ;

() 8 book containing counterfoils of licenses ;

(¢) a register of boilers in the following form which has been prescribed under
section 9 i—

Registry When, ‘When Maximam Time for
N Place where | number and | Nominal | where and Date of | pressure at which this
A boiler is deseription | horse and by | where rant of | which boiler| license is
OF pmnar: situated. |of boiler and | power. | whom last icense. may be to be in
age. made. |repaired. worked. foree.
T B O o L e e et oy 7 T TR , | I IR o g
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(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 licenses susponded 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) ;

(9) 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 Tnspector 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 boilers, and no
boiler shall be examined under saction 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. Au 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, monthiy, to the Account-
ant-Greneral 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 Banitary

Engineer for record.

10. The .Inspector shall be subordinate to the Sanitary Engineer and shall obey all lawful
orders issued to him by that officer. : il "

C.— Examinat ions.

11. Examination fees shall be paid in accordance with the following seale :— |
RS.

(i) For the examination of each boiler not exceeding 10 N %l ARG 12
(ii) ”» n " " 2 20 »” ane 16

(ii.l) 9 » ’ 2 9 30 ”» wen ETTE 2-& '
(iv) t tT) 337 ” Ei] Y 3% 15 6‘0 ” . ‘s o's A iy 32
(v) » ” » . 4  exceeding 90 -, .. . 40

12. Examinations will not be made on Sundays except in asila ‘of inbaobiste ‘naoéssit'_v it
such cases the fees may be increased 25 per cent., the Inspector and his staff being allowed to
divide the additional fee amongst them in proportion to their pay.

Iron Boilers.

13. The Inspector is required by the Act to fix the pressure to be allowed on boilers. In
srforming 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 caution. On the one hand
ho must be careful as regards safety, and on the other hand he must not unduly reduce the

pressur re on & boiler.
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C = 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 cover.

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

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

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

C = 67% when the plales are not exposed to the impact of heat or flame end the stays ave serewed
ento 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 screwed stays are much worn or when the nuts are burned, the
constants should be reduced, but the Inspector must act aceording to the eircumstances that
present themselves at the time of inspection, and it is expected that in cases where the riveted
ends of screwed 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.

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) T x 15,000
‘ W x 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 bs seen, are
oleared 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 Ez%ers' 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. sy R Ll

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 pressure over boilers inferior in ang/ o ve respects, as
unless this is done the superior boiler is placed at a disadvantage, and g« orkmanship 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 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
more than 75 per cent. over the single shear and provided that the boilers have been open to
inspection during the whole period of construetion, then & may be used as the fmﬁ? ?of safety.
The tensile strength of the iron is to be taken as equal to 47,000 Ib. per square i a with the
grain, and 40,000 1b. across the grain, But when the above conditions are mot  .plied with,

= Working pressure.
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The strength of ordinary joints is found by the following method :—

(Pitch — Diameter ofM_ e
Pitch = Percentage of strength of plate at joint as compared with the solid plate.
For the mazimum pitch of rivets, see Appendiz.
(Area of rivet X No. of rows of rivets) X 100 _ y ; 1
Pitoh X thickness of plate — Percentage of strength of rivets as compared with the solid plate.®
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.
(47,000 X percentage of strength of joint) X twice the thickness of the plate in inches Pr
[nside diameter of the boiler in inches X factor of safety = Pressure to be allowed

per square inch on the safety-vulves.
Tn the case of ordinary zigzag riveting the strength through the'plate diagonally between
4 diameter of rivet.

the rivets, when diagonal pitch = 6_ horizontal pitch + 1%
Plates that are drilled in place must have been taken apart and the burr taken off and the

holes slightly countersunk from the outside.
Butt straps must have been cut from plates and not from bars, and must be of as good &

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 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
hlates.
E Dished 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 lb. when
the stays have been welded or worked in the fire.
Pruly hemispherical ends subj octed to internal pressure may be allowed double the pressure
that is suitable for a eylinder of the same diameter and thickness.
All man-holes and openings must be stiffened with compensa
effective sectional area as the plates cut out, and in no case should th
ness than the plates to which they are attached. The openings in
should have their shorter axes placed longitudinally.
rings round openings in flat surfaces be made of L or T iron.
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.
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 Ib. 125 to be tested to Ib. 200.
R | B - 230.
150 175 3 250.
175 200 5 270.
200 225 W 290.
o Ry 250 53 310,
A w260 275 W 330.
» 76500 i 1800 e 350.

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

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

pressure t0 be applied.
91. Cireular furnaces with the longitudinal joints welded or made with a butt strap double
riveted or double butt straps single riveted.
00,000 X the square of the thickuess of the plate in inches
(Length in feet + 1) X diameter in inches

ovided it does not exceed that found by the following

ting rings of at least the same
o plate rings be less in thick-
the shells of eylindrieal boilers
It is very desirable that the compensating
Cast-iron doors are not to be

”
”
bl

— working pressure per squaro inch, pr

formula: —

: 9.000 X thickness in inches Worki .
T diamoter in inches #et, W OERIng, Jrpdsuse St AQUAFY ok
b 2

o If the rivets are exposed to double shear maltiply the percentage as found by 1'75.
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The employment of Bowling rings is beneficial by adding to the strength as well as allowing for
expansion, bul if there is @ diffieulty 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 @ 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 wowld be a decided advantage in allowing for expansion.  When Sflaming 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
siveted, 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 plain furnaces, 10 per cent.

In cases where the Iuspector 18 sutisfied from ftests made on the steel from which the boiler has
Been constructed that vt is of a certain tensile strength per square inch, that strength may be substituted
Sor 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 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 . per square inch of met seetion. Steel stays which have been welded
or worked in the fire have been found to be unreliable ; therefore, they should not be passed.

22 (a). When furnaces are machine-made by The Leeds Forge Company, of the Fox corrugated

and. Morison suspension types, or by Messrs. John

Furnaces corrugated or ribbed and grooved. Brown &‘ Co., Slze]ﬁeld, Of the Purves ribbed and

grooved type, if they are practically true circles,

and the plates not less than Scths of am inch thick, the working pressure s found by the following
formula :—

i L
D

working pressure.

14,000 for Fox's corruguted and Brown’s ribbed and grooved furnaces.

13,500 for Morison’s suspension Sfurnace.

thickness in, inches.

outside digmeter in inches, measured at the bottom of the corrugations when the
Jurnace is of the corrugated or suspension type, or over the plain parts when
it is of the ribbed and grooved deseription.

In Fox's corrugated furnaces, the piteh of the corrugations and the length of the plain parts at
the ends should wot ewceed b inches, and in Morison’s suspension furnaces the piteh 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 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 ribbed and grooved furnaces should be formed by rolling, the ribs should not be less
¢han 1{g inches above 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 stightly thicker tham the plain parts, and not reduced at any part by flanging,
&e., 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.

99 (b). When horizontal Sfurnaces of ordinary diameter are constructed of a series of rings welded

longitudinally, and the ends of each ring flanged
¢ Furnaces made wp of flanged rings. and the rings riveted together, and so Sforming
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 Aanging is performed at one heat by a suitable flanging machine,
and also the conditions which Sollow the formula are complied with :—
9,900 x T (5 Lﬂ) Apna i
5% D e = ing 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 15 inches. The depth of the flanges from
ihe fire side should be three times the diameter of the rivet plus 11 inches, amd the thickness  of the
flanges should be as mnear the thickness of the body of the plate as practicable.  The distance from the
edge of the rivet holes to the edge of the flange should mot be less than the diameter of the rivet, and
the diameter of the rivets at least 3ths of an inch greater than the thickness of the plate. The depth of

3
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The employment of Bowling rings. is beneficial by adding to the strength as well as allowing for
expansion, but if there 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 @ moderate thickness of plate is better than very thick plating. This applies to the
uptakes of all botlers of this type including ordinary vertical donkey botlers. Bowling rings fitted to all
such uptakes would be a decided advantage in allowing for expansion.  When flaming coal is used extra
care is required and extra strength absolutely mecessary.

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 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 plain furnaces, 10 per cent.

In cases where the Inspector 8 sutisfied from tests made on the steel from which the boiler has
been constructed that it is of a certain tensile strength per square inch, that strength may be substituted
Sfor the 47,000 1b. (allowed for iron plates) in the formula given in Rule 19, but in no case is a greater
strength tham 32 tons (71,680 1b.) to be allowed. In other cases, provided there 18 sufficient proof that
the boiler is of steel, a minamum 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 met section.  Steel stays which have been welded
or worked in the fire have been found to be unreliable ; therefore, they showld not be passed.

22 (a). When furnaces are machine-made by The Leeds Forge Company, of the Fox corrugated

and Morison suspension types, or by Messrs. John
Furnaces corrugated or ribbed and grooved. Brown &' Co., Sizejﬁeld, Of the Purves ribbed and
greoved type, if they are practically true eircles,
and the plates not less than Siths of an inch thick, the working pressure @ found by the following
formula :—
i XD i werking pressure.
14,000 for Fox's corrugated and Brown’s ribbed and grooved furnaces.
13,500 for Morison’s suspension furnace.
thickness in inches.
outside diameter in inches, measured at the bottom of the corrugations when the
Surnace is of the corrugated or suspension type, or over the pluin parts when
it is of the ribbed and grooved deseription.

In Fox's corrugated furnaces, the piteh of the corrugations and. the length of the plain parts at
the ends should ot emceed 6 inches, and in Morison's suspension furnaces the piteh 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 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 ribbed and grooved furnaces should be formed by rolling, the ribs should not be less
than 115 inches above the plain parts, and the depth of the grooves not more than % inch, the length
betiween 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 reduced at any part by flanging,
&e., below the thickness of the budy of the furnace.

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

99 (b). When horizontal Sfurnaces of ordinary dinmeter are constructed of @ series of rings welded
longitudinally, and the ends of each ring flanged
and the rings riveted 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 00t
greater than (120 7—12), and the flanging is performed at one heat by a suitable flanging machine,
and also the conditions which follow the formula are complied with :—

9,900 x T (5 I+ 12
Szl 60 x T

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 13 inches. The depth of the flanges from
ihe fire side should be three times the diameter of the rivet plus 1% inehes, and the thickness of the
flanges showld be as near the thickness of the body of the plate as practicable.  The distance from the
edge of the rivet holes to the edge of the flange should mol be less tham the diameter of the rivet, and
the diameter of the rivets at least iths of am inch greater than the thickness of the plate. The depth of

o

i

$ Furnaces made up of flanged Tings.

) = working pressure.
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The employment of Bowling rings is beneficial by adding to the strength as well as allowing for
expansion, but if there 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 flaming coal ts used exira
eare 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.

The constants for combustion box girders, 10 per cent.

The constants for plain furnaces, 10 per cent.

Tn cases where the Inspector 15 sutisfied from tests made on the steel from which the boiler has
een constructed that it is of a certain tensile strength per square inch, that strength may be substituted
Sor the 47,000 1. (allowed for iron plates) in the formula given in Rule 19, but in no case i8 @ 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.

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

22 (a). When furnaces are machine-made by The Leeds Forge Company, of the Fox corrugated

and Morison suspension types, or by Messrs. John

Furnaces corrugated or ribbed and grooved. Brown &" Co., Sileﬁeld, qf the Purves ribbed and

ygrooved type; if they are practically true cireles,

and the plates ot less than Sths of an inch thick, the working pressure 18 found by the following
formula :—

Al

b working pressure.

14,000 for Fox's corruguted and Brown’s ribbed and grooved furnaces.

13,600 for Morison's suspension Sfurnace.

thickness in inches.

outside diameter in inches, measured at the bottom of the corrugations when the
Jurnace 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 piteh of the corrugations and the length of the ptain parts at

the ends should wot ewceed B inches, and in Morison’s suspension furnaces the piteh 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 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 ribbed and groored furnaces shonld be formed by rolling, the ribs should not be less
than 1y inches abovr the plain parts, and the depth of the grooves not more than % inch, the length
beltween the centres of the ribs not over 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 reduced 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 Eugineer.

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

longitudinally, and the ends of each ring flanged
' Furnaces made up of flanged rings. and the rings riveted together, and so forming
the furnace, the working pressure s found by the
following formula, provided the length in inches between the centres of the flanges of the rings s not
greater than (120 7—12), and the flanging is performed at one heat by @ suitable flanging machine,
and also the conditions which Sollow the formula are complied with :—
9,900 x T (5 1+ 12
g %D 60 x T
T — thickness of plate in inches.
1 = length between centre of flanges in inches.
D — oulside diameter of furnace in inches.

: The radii of the flanges on the fire side should be about 1% inches. The depth of the Jflanges from
ihe fire side should be three times the diameter of the rivet plus 1% inches, and the thickwess of the
flanges should be as mear the thickness of the body of the plate as practicable. The distance from the
edge of the rivet holes to the edge of the flange should mot be less than the diameter of the rivet, and
the diameter of the rivets at least 3ths of an inch greater than the thickness of the plate. The depth of

3

) == working pressure.
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This course will enable any necessary alterations to be made by the owners and prevent
delay or disappointment. The Inspector who grants the certificate should not increase the
working pressure without first consulting the Sanitary Engineer.

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

pressure allowed.

99. The Inspector shall see all new boilers, and boilers that have been cleaned for a thorough
repair, tested by hydraulic pressure, in accordance with Rule 20 previous to the boilers being set,
and before they are covered in, to test the workmanship, &e.; but the working pressure is to be
determined by the strength of stays, thickness of plates, and strength of riveting, &c., and not
by the hydraulie test.

The hydraulic test should in mno 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 caleulated from the necessary measurements taken from the boiler itself.

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

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

When a boiler is partially inspected by one Inspector, and the inspection is completed and
a certificate granted by another, if the Inspector, who witnesses the test of the boiler by hydraulic
pressure, has an opportunity of examining 1t inside and outside after the test, such Inspector should
determine the pressure to be allowed on the boiler in guestion, 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 working pressure
and granting a certificate.

%‘rhe amount of the hydraulic pressure test, and the date on which it was last applied to the
boiler, should be inserted in the luspector’s certificate, aud recorded in the dimension sheet of
that boiler.

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

The working pressure of wéll-made copper pipes when the joints are brased is found by the follow-

ing formula :—
2"_0.0—’0)%(—1'———415) — working pressure.
T — thickness in inches. ‘
D —wside diameter in inches. : »
When the pipes are solid drawn and not over 8 inches diameter subsiitute in the foregoing Jormula

?5 Jor 35
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 is not less than L inch and the workman-
ship, by hydraulic test, §c., satisfactory :—

6,000 x T_ working pressure.

T= thickness in inehes,
D= diameter inside in inches.

Feed pipes should be made sufficient for @ 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 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 sooket, This regulation should be complied with in all casesof bent pipes fitted
with socket expansion joints. Fixed glands and bolts ghould be fitted to the expensinn 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. : edale hos 4

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

stays, and the Inspector should disebumge the use of cast-iron saddles for boilers.

81. A pressure once allowed on a boiler is not, under any eircumstances whatever, o be
increased unless the Inspector has prev‘rmu‘sly written for and obtained the sanction of the

Janitary tngineer. )
il ﬁ; Tnspector is of opinion that an increased pressure may with safety be allowed,

In case il s
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 inoreased, he should communicate all the facts of the case to the Sanitary Engineer ; but,

as above stated, the pressure shall not in any case be increased until the question has been decided

by him.
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W
: Safety- Valve Areas—cont. P

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. LE. 8Q. INCH. LB.

156 219 171 201 186
157 218 172 200 187
168 216 178 -199 188
169 -215 174 *198 189
160 214 176 197 190
161 -213 176 *196 191
162 211 177 195 192
163 +210 178 +194 193
164 -209 179 <193 194
165 -208 180 *192 196
166 -207 181 “181 196
167 206 182 190 197
168 204 183 :189 198
169 203 184 188 199
170 202 185 187 200 174

f//

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

The Inspector is to fix the limits of the weight to be placed on the safety-valves, and tho
responsibility of issuing a cortificate 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 o 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 nob
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 gtuds and nuts.

The Inspector shall, as far as isin 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 Sollowing formula :—

NEEE.

8 = the load on the spring in 1b. ‘
D = the diameter of the spring ( from eentre to centre of wire) in inches.

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

C = 8,000 for round steel. .

Q= 11,000 for square steel. |

The springs shall be protected from the steam and impurities isswing 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 hnve a sufficient number of coils to allow o compression wnder the workino "~ad
of at least one quarter the diameter of the valve. » , £ \

35. When the Inspector has determined the amount of pressure, he i~/ ;
weighted accordingly and the weights or springs fixed in such a manne ok
bility of their shiiting or in any way increasing the pressure. iz Sk o the
valves is to be inserted in the declaration, and should it at  the Inspector’s
knowledge that the weights or the loading of the valves have b . ,u,{ ¢ otherwise alterod,
or that the valves have been in any way interfered with, s .rease the pressure, without

the sanction of the Sanitary Engineor, he is at once o repr @ facts.

)
§

4
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“

(See last Paragraph of Ruls 22))
CYLINDRICAL BOILER SHELLS.

JorNts wiry Dririxp Howvgg,
Formule for ordinary chain- iveted s g
deseriptions, when every alternate rivet in the outer or in the outer anfidi?{:'etf;'az:rd llaafo;eej m“'t‘:fdme“
Let E = distance from edge of plate to contre of rivet in inches, belgua g
V = distance between rows of rivets in inches
1 = distance between in
and 15).
B = boiler pressure in . per square inch,
= 1 for lap or single butt joints.
C =17 Jor double byt Joints,
d = diameter of rivets in imehes.
= nside diameter of boiler in inches.
F = factor of safety for shell Plates, as by Rules 19 and 22(d).
% = number of rivets in one piteh.
Po = diagonal pitch in inches.
v = diagonal piteh in inches between inner and middle rowg of rivets
= greatest pitch of rivets in inches.
T = percentage of plate left between holes in greatest pitch,
= percentage valye of rivet section.
L = percentage of combined plate and rivet section,

= lensile strength of material in 1p, Per square inch of seetion,
T = thickness of plate in inches,

T\ = thickness of each butt-strap in inches.
7 = least value of 7y R, Ry, as the case may be, divided by 100,

n tnches Jor joint .

an. those shown in the abached skefches, op
when any of the rivets are pitched less than tuwy diameters 7

‘ apart, the particulars of sych Joints should
be submitted for the consideration of the Sanitary Engineer.

ORDINARY Crarx AND Ziazae Riverep Jornts,

Iron plates and iron rivets or steel Plates and stee] rivels :

L0gigprainle i

»
Iron plates and 1ron rivetes
Oxdzx'7854xn><0

P =&
Steel plates and stool rivels :

100x23xa"x°7854xnx0xF_
45 x 28 x PP =8
Givex Q, 4, F, T 1

Zron plates and iron rivets :

7 +d=p, .
Steel plates and stoel rivets :
23xd’x'7854xnx0xF+d_
T gy e L
Given 0, ¥ oo T 7y TO FIND p ANp 4.
Tron plates and iron rigets

100 x »r % 7 o
(100 — ¥ S TIRsd o nix O LES
Steel plates and steel ripets -

45 X8 xrx T e ELURRHE R
23 x (lOO-—-r)x'7854xnx0xF %

; 100x4'5‘x28xrx1' Ml
23 x (100 —7)7 x 854 X nx Ox B

Tron plates and. iron vivets or stecl plutes 13 sigel rivets when d is found firet, -
then ; 4

1004
00y s

L e PR 1 STV ST T B ST
B W~y L L TS TR R

%

SrAE

£
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i,
A
1334)

b
v ._I.
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Burr-STRAPS.
Iron plates and iron buti-straps or steel plates and steel bati-straps ;
Double butt-straps :

YL o
8
Single butt-straps :
9 ); E 22 Tl

For Distance BErweeN Rows or Rrvers, &c.

Iron and steel ; Th ;

et et L

2
Chain-riveted joints (Figs. 2, 4, 6, 9, 11), not less than :
2xXd= V.
See note at the end.
Zigzag-riveted joints (Figs. 3, 5,77, 10, 12)=
1/(111a+:.1.a;)0(p + 4d)_ o

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

S = 9D,
10 E

To DETERMINE THE' WORKING PRESSURE.

§x °/><2T=3_
S H D

; - RIVET HAS BEERN OMITTED
y 7 S IN WHICH EVERY ALTERNATE Rrv gpdtims . ek
g ANDO ZIWGROI:;T??NJ%T Ourer aAND THE INNER ROWS SUCH AS ARE SHOWN
v THE OUTER A : | ‘
; HES :—
 FOLLOWING SKETC A
;i ] teel plates and steel rivets ;
tes and tron rivets or §
Tron pla 100 g ) s
Vg

7 d tron rivets : ‘ i
ITO"PW“” 100 X dﬂ e '7854 X,_” x-as.: B.

P E IR B "
Steel plates ond steel rivets = s
i 100x 23 X d* x 1854 x nx OX F_ p
it "4.5)(—28‘)(?)(47——

. Iron plates and iron vivets or steel plates and sieel rivets -
i |

100 p—24) B _ 5 o S e s
N e it e R 1 SRR

@ 5t BU!’T—SW- G Han eyt i

L

| . : m”.‘ tbe um&sf of rivets in the inner rou is daubktﬁemm&erm the outer row—

Zron plates and iron bult-straps or stecl plates and. steel butt-straps—

8X (Pogio o b BRETeee e
gl j-‘ v " '._‘.. A 50k BN i’nmww it
of rivets in the inner row is the same as wber 7

TS VRV R e R EC W Bt BN T TOW~~ t
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For DISTANCE BETWEEN Rows or Rivers, &e. 2k
Iron and steel : P -k
x , - t
e . g o
-& ’,

Chain-riveted joints (Figs. 18, 14, 15, 19) :

10 =V \ The greater of these two values of V to be used.
Fig. 7

B ? ki See note at

2Xd=V J
For joint K (Fig, 15) :

2 x d= V1. 8See note at the end.
Zigzag riveted joints (Figs. 16, 17, 18, 20)
N B2+ D Gop+ d) =T, k]

Diagonal pitch (Figs. 16, 17, 18, 20) : ‘M
Taﬁ.p + d:pD. .' «5‘
For joint J (Fig. 18) : T
A/ P T80 (1+89
20
Diagonal pitch (Fig. 18):

3p+4d _
10 g

e o S
(%) effg-ﬂ@ ©

O 00 © ©
© O 0 @

XE2

yiRy Xy
4

(Ex V xE}

$
>

=T,

To pErERMINE THE WoRrkmiG PrEssurg—

BT
Fxp =B

Note—~The minimum value of V or Vi for chain riveted joints i
ed ; 4d + 1
is more desirable. Jomta i given as 2d, but

0@@0@@@;;. o

Maxmom Prremes ¥or Riversn Jorxts,

I = Thickness of plate in inches.
p = Mazimum pitch of rivets in inches, provided it does not excee

O = Constant applicable from the followmg table :— @ 10 inches.
et Se Constante for lap Constants for doubl
in.one prieh. . joints, butt-stra
; a P joints,
1 131 3
2 el 463
a ks : 552
5 WS o .
(Cx T)+ 12 =p. l\

When the work is first class, such pitches may be adopted so far as safety g
cases it may be well not to adopt, the greatest piteh found by the formula. TI:: m M‘“ ml
not, however, exceed 10 inches with the thickest plates for boiler lhette ‘If"‘mmb"m il
found to exceed that arrived at by the foregoing fomula Jor the

i e i
thickness of plate, such pitches should not be passed, but in all cases reported to the Bam'ﬂnry m
(True Extract.) e K o

VEX Vi ZEE VEEN

To the Superintendent, Government Press.
the Sanitary Engineer to Government.
the Local and Municipal Department.

»
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,, the Judicial Department. ' A e i
»» Messrs. Binny & Co. ARk 4

", Richardson & Cruddas, Bombay. it
Exd. Md. Pahilvan. ‘; 3
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; U =it ol :_.)
For pistance BErweEN Rows or Rive , &o. et | et vy W :
TIron and steel : s DO QO )

ERVEIVRY XEY
\Taeaw

3xd ]
T = E. y L\/\/\_/—\_/\/
Chain-riveted joints (Figs. 13, 14, 15, 19) :

A/ +40)p + 4d) I
i0

= '>lee greater of these two values of V to be used. See note at
or {  the end.

X d=¥ )

For joint K (Fig, 15) :

2 x d= Vi 8eenoteatthe end.
Zigzag riveted joints (Figs. 16, 17, 18, 20) :

AN Brtd Gept+a)=7.
Diagonal pitch (Figs. 16, 17, 18, 20) ;

ort+d=p,

For joint J (Fig. 18) :

A/ TP T80 (p+84)
20 =

Diagonal pitch (Fig. 18):

3p 4 4d
7 LT Po.
To peTERMINE THE WoRrkmG Pressurg—
Ry AESE e
R SR i

Note.—The mivimum value of V or Vy

Jor chain riveted joints s gipe 4d + 1
i8 more desirable. gwen as 2d, but

2

Maxmvum Prrcmrs ror Riverep Jorwrs,

T = Thickness of plate in tnches.
2 = Magimum pitch of rivets in inches, provided it does ot

O = Constant applicable from the Sollowing table .— eaceed 10 inches,
Number of rivets Constants for 1
in one pitch. foiatn . - O“gm_“mjgge
" a :
i 131 g
- 262 : %‘gg .
3 347 463
4 414 ; 552
v P 600 : 3
(OX Iy +13=p.

When the work is first elass, such pitches may be adopted so far as safety is o T DR g
cases it may be well not to adopt the greatest pitch found by the fomwlawgw m yet i”‘m
not, however, cxceed 10 inches with the thickest ‘plates for boiler shells, ~1If in any wgg:" hould M
found to execeed that arrived at by the foregoing formula, for the particular deserintis of joint. and
thickness of plate, such pitches should not be passed, but in all cases reported to the 5:: M"..' B Betis

(True Extract.) T

| XEX v ZES ViSS

To the Superintendent, Government Press.
the Sanitary Engineer to Government.
the Local and Manicipal Department.
,, the Judicial Department.

e ‘

i

.
+

. Binny & Co. 4 s b S S S *ll’l‘
. Mefm Richardson & Craddas, Bombay. P O B9 © 4 =
Exd, Md. Pshilvan. | @,@4’@ @ @ ;
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U UUSS E IS : ~No. 3009 W., 24tH Novemser 1898 — — vy -
Pas Rl 0 el i2 IR ; i
% No. 30 il e S
‘MMNN“"“”‘“‘:%L'?}ZE ﬁTH'N OVENBER 1893 ERae - aen 0T ! . 17. The pressure on plates forming flat surfaces is found by the following formula ;—
10. The Inspector shall b::": bonds S Rn e L - _(.’_i..(_l_i_li = Working Pressure.
orders issued to hi tbordinate to the . BRI e S S5—6
m by that officer Sanlt&ry Eng; 2 Sy : :
- & § 8ineer and ghyl] obey all T = Thickness of the p_lnte in mx}eepths of an inch.
11. E 0-~Ea:amz}aatiam 4 lawfal 8 = Burface supported in square inches.
famination fees shall he paid in ; = Constant according to the following sircumstances.
< (i) T accordance with, the follow; : C = 100 when the plates are not exposed to the impact of heat or flame, and the stays are
i) or the examination of each boile IS " fitted with-nuts and washers, the latter being at least three times the diameter of the stay and
it o i A T not exceeding 10 N | P RS, two-thirds the thickness of the plates they cover.* :
(iv) » » ‘s & » 20 12 O = 90 when the plates are not exposed to the impact of heat or flame, and the stays are
t) a2 » ke i » L 16 * fitted with nuts only. .
” » N Boiles ot 50 :’ 24 C = 60 when the plates are exposed to the impact of heat or flame, and steam in contact
12. Examinationg will not v 50 32 with the plates, and the stays fitted with nuts and washers, the latter being at least three times
such cases the foes ma be in ot be n‘lade on Sundays exce ¢ o 40 the diameter of the stay and two-thirds the thickness of the plates they cover.
divide the additional fee amocl’eﬂ-sed 25 per cent o Pt 1n cases of absolute 3 \ C = 54 when the plates are exposed to the impact of heat or flame, and steam in contact
ngst them in Proportion to ?ﬁg Or and his be eﬁ'ﬁmty ; in ! with the plates, and the stays fitted with nuts only. : i :
I pay. 8 allowed ¢o g C = 80 when the plates are exposed to the impact of heat or flame with water in contact
10 Tho T s . Iron Boilers, ! with the plates, and tlie stays screwed into the plates and fitted with nuts. B
performing this i};ic O 18 required by the Act o fix ~ | C = 60 when the "plates are exposed to the impact of heat or lame, with water in contact
accident it will bo ny Peﬂp:;lsflblt;n and oneroug daty heemﬁz:”g"e to be alloweq on bojl ’:‘ Wi‘[t)h the H’:te?], and the stays serewed into the plates, having the ends riveted over to form
& must ecessary for him to r e Vo 3 ers, ‘ substantial heads. =5 :
Prossure 33 :abpc?iflglr 4s regards safoty Bgdogz cilzitﬂZtﬁhat he used du!y;: mﬁlg)’ ﬂ's()m the evept on; e C = 36 when the plates are exposed 0 the impact of heat or flame, and steam in contact
g 1 Inspec.t - e hand he mygt not ; dul hiegne hand with th}e)a ‘rﬂatrzsi }wirg the stiys screwed into the plates, and-having the ‘ends riveted over to
or should fix : uce form substantial heads. o e : S ! ey
the Bﬂe?}g;rgh of the various parts, :}:3 ::cr(il:l] 8 Pressure for boilers b = r O = 675 whken the plates are not exposed to the impact of heat or. flume and the stays are serewed
culars of 03:53 of hoilers made i dia ;‘118 to the workmanslup andmes of ulationg of ' into the plates and riveted over. S e I RN i D
arising after tll;se bdficl)re the mmm@ﬂoeman’t of miﬁput}etor Ay receive and e’:tlte.nal. 0 i {1 i} In cases where plates are stiffened by T or L irons, and a greater pte%um 1s ?equired for
& o Whon the Tnee e finished, nuiacture with the object flmne Plans ang parti oL 3 the plates than is allowed by fhe use’of the @hove constants, the case should be submitted for the
boil Bspector hag venti gqueaﬁ(,m; : £ consideration of the Sanitary Engineer. - A T S it
« When tha riveted ends of screwed stays are much worn or when the nuts are burned, the

1 ors, has received lans e :

the ‘boﬂ::-u'i _aPProved of them, he Wl‘i £ and E‘fwmgs of new boi :
i 18 ready for work, t, : 0% eourse, be carofy] ; ilers, or of ;

, plans submitted, hut is ealicq o 180 they have been fofys 2 Making hig gyt oTotions of
TS details of construction, anq ifm..to 1nspect a boiler, he will, of A he”‘ll:“ﬂatlom when
‘ he gives his certificate, | C09S8AIy, bore the plates 1o . CCUTSe, Measure tha - 106 had the 4
- The Inspector shall : PIa%68 to ascortain theiy gy o POTtS, note th
T ! ’ the
f construction, mateﬁz,laanlclloﬁiehre a boiler to ho gafs unless () 1 ks, &e., before -

4 a T F
Chief Engmle;i:sotfoa g’iecognise d bkmanoile S1p, or unloxi; ;Eb) ha i}sI f'll‘llish(:xl] vflgﬂly nformeq ay to its

Ve a certificate, any. He gh, cortifi

15, In the case of new hoi . ould therefors [Tt

constants ‘should be reduced, but the Inspector must act according to the ecircamstances that
present themselves at the time of inspecfion, and it is expected that in cases where the riveted
ends of screwed stays in the combustion boxes and furnaces are found in this state, it will be
often necessary. t6 reduce the constant 60 to about 34, ’
The Inspector showld not in any case allow a greater compressive stress on the edge of the
tube plates than 7,500 Ib. per square inch, which is that used in the followiug formula:—
(D—d) ' 'x 15,000
Wascih) :
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 dou ended and the box
 common to the furnaces at both ends. TR v

% 18, The Inspector should take care that boilers, the outside of wkioh eannot !)o:peen. 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

= Working Pressure.

of that foqné'in the 4

thickness i in no case lpgg than } tneh, net section of iron stay tubes, .

depth of the nuts should j, ot legst hen serewed giqys are RS, Providing 4 3 : o i 73 LA B Gy .
: g 1} 4 Ty ug ' g tha m their seats to enable the Ins r to judge of gheir condition, If the owners in any special
. 16. When the tops of oombusg Vg diamater of b a,“ﬁd’ e th"‘m’iﬁv“ | - havé any good reasons for ﬁe::owiahgng%g- cl;‘}1 them when the Inspector requires it, the = -
- rect : girders, the followiny £ boses or other parts ot bt S PR e g %eam 'shoulg submit the whole case in detail to the Sanitary Engineer for his consideration.
slrﬁwoz tltae 1g!ird.sm, assuming th: g, should™ findin @ t"i;;g En%ode acdl % 'The h,gef,to, must mﬁ?mict gh?: he is not to certify as suz@;mnt any boiler respeeting which he
1eat of steam in the cale e 1ot sub € work; vt/ 2 nnot thoroughly satisfy himself, L5 A ,. L :
. edges of the tube plate’a;l:idtﬁ%:é, piof combastion s bezt:: ?f:“?@r temperaty, o : y c&nm’%he Inspgakg; shoul):i record in his inspection book the dates on which boilers are inspected,
r | C x a2 “0% Plate of the combustion box. " t the ends are fi, when and to what extent eleared from brick work, and whether the boilers were set or not when
“ i TR ; ; , ' s examined, and if not set, where they were examined. Boilers which have been cleared should
B oL o (W~P_15_><T = Working Pressure, e Ra in all cases be subjected to the hydraulic test before the brick work is rebuilt. =~
s ‘W = Width of combustion Boe fo:d o e LB AR 19. Boilers well constructed, well designed, and made of good material, should have an
5. P = Pitch of supporting boIﬁ;x 0. nches. D0 gl T S 2 advantage in the matter of working pressure over boilers inferior in any of the aboveyrespects, as
D = Distance between the g'h‘-dm inches, S 20 oo G o unless this is done the superior boiler is placed at & disadvantage, and good workmanship and
L = Length of girder in fest. érs from centre to centrs 30 inoheg, f45H B material will be disconraged. The following rules are therefore prescribed. -
d = Depth of girder in inghs . 2 A5 ’ g AL W When cylindrical boilers are made of the best material with all the rivet holes drilled in place
T = Thickness of girder in in:}; e ' Les 1 and all the seams fitted with double butt straps eaph of at least five-eighths the thickness of the
N = JJVVumber of supporting bolts vy e L a5 " plates they cover, and all the seams at least double @veted with rivets having an allowance of not
_ &N x 1,000 N P4 . \ Ges '
N +’ 1 when the number‘ / _’ L * 1f the diameter of riveted was{:rs be at};;n:t tl\;gi’t.hitds the pitch of the stays, and the thickness not less then the
ATy e 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 nof less'in width than two-thirds

; the piteh of the stays, the constant may be increased to 160
© o When doubling plates cover the wiole of the flat surfuce, the case should e submilted for the comsideration of the

Banttary Engineer.
' 2

o~ (¥+1) 1,000 ¥
%7 W— when the number of fo

The working pressure for th : Fern
determined by the rule for O’di“‘“; :f;:mng bolts aud for fhg Plate betweon thep, should be £
: uld be
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more than 75 per cent. over the single shear and provided that the
inspeetion during the whole period of eoustruction, then 5 may be
The tensile strength of the iron is to be taken as equal to LT,!Z
grain, and 40,000 1b. across the grain. But when the above
the additions in the following scale must be added to the
of each case :—

boilers have been open to
used as the factor of safety.
JO 1b. per square inch with the
we couditions are not complied with,
tactor 9, according to the circumstances

A* 15 To be added when all the holes are fair

ded ‘ and good in the longitudinal
but drilled out of place after bénding. i 3 e

o 3 rrobﬁ: gi?ﬁ(}l ‘;xlxl:x:):lg]at:} 1}3?3; ?ft;dfu:g and good in the longitudinal seams,
0 3 Tobuuiolshnal U by S s s e it e
D L ro}ﬁﬁ;ﬁiﬁﬂ:ﬁﬁ:ﬁi lt'»ﬁﬁzlﬁ?é‘.gs are fair and good in the longitudinal seams,
BT b e i, LG are sk i . ot i thoLvgikdion e,

the circumferent;
drilled out of place after bending. © direumierential seams, but
G* ‘15 To be added if the holes ar

e fair and good in the circumferent;
drilled before bending. B e

H 15 To be added if the holes are fair and ood in the i nti
: p;)mched iSebniies. gooc e circumferential seams, hut
I* 2 0 be added if the holes are fair and good in the ci f i
s - puiiched before bending. . Vice T S Tl
| S 0 be added if the holes are not fair and good in the cireumferentia)
K 2 To be addedif double butt straps are nof fitted to the I itudi TN i
1 ) t{; o said seams are I“E and dmﬁ%le riveted. e netudinal soty i
3 o be added if double butt straps are not fitted to the longitudi
% e the said seams are lap and treble riveted. L el e
. 0 be added if only single butt straps are fitted 10 the longitud;
N TJthe said seams are double riveted. nettudinal seams and
‘15 To be added if only single butt straps are fitted to the longitnd; '
i the said seams are treble riveted. ¢ ngttudinal scams anq
o 10 be added = Teld i
‘ori)geitd.e when any deseription of joint in the longitudinal seams is single
P 1 To be added if the circumférential seams are fitted with si :
are double riveted. . straps and
Q 2 To be added if the circumferential seams are fitted with singl '
are single riveted. o Hetps fugl
B ‘1 To he added if the circumferential seams are fitted with double butt straps and
are single riveted. i pub e
8 "1 To be added if the circumferential seams are lap joints and are double tiveted. 4"
T 2 To be added if the circumferential seams are lap joints and are single riveted. “i '
U 25 To be added when the circumferential seams are lap, and the strakes of platee %
are not entirely under or over. ; RS
Vi 3  Tobeadded when the boiler is of such & length as to fire from both e s

of unusual length, as in the ease of flue boilers; and the circumfere s
fitted as deseribed opposite P, R, and 8, but of course when the eire
seams are as described opposite Q and T, V -8 will become V 4.
Wt 4 To be added if the seams are not properly crossed.

Xt 4 To be added when the iron is in any way doubtful, and the I npecbir i

satisfied that it is of the best quality.

Y§ 165 To be ndded if no certificato is produced from a Ohief Engineér of a recognized

Boiler Insurance Company or if the boiler was not open to inspection

uﬁ ] --J-L:\.. Ly
the whole period of its construetion by the Inspectors of any recognized Boﬁ ; v.“ o

Insurance Company.,

® When the holes are to be rimered, or bored out in place, the case should be sabmitted to the Sanitary Engincer
ag to the reduction or omisgion of A, B, G, and 1 as heretofore. B ¥ /

o 08 S fas
Note.—If the iron be tested and the elongation measnred in a length of 10 inches is not Tess than 14 per cent. with,

and 8 per cenk. across, the grain, and the Inspector is otherwise satisfied as 10 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 aniouing.

i king pressure. g .

ing t*hp“:vh?;e‘n?agked 1 the factor of safety shonld be increased still further if the workmanshi
| is very unsatisfactory.

d"“bg !urgz':sb“;ﬂé” are "On'mﬁ"e,)' short, the cases shonld be snbmitted to the Sanitary Engineer for consideration

as to the omission of V as heretofore.

p or material is very

Welded sema in shells raceivers, or domes of iron bailers shull be considered as having a strength mot exceeding 70 per

cent. of the solid plate.

§ The yecequition of a certificate under this rule is limited to mew boilers when first licensed and to boilers not moraie )

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 sealed when exposed to the impact of flame or should the material have become deteriorared or should fral

boiler be one which was mot subject to periodical inspection or cannot be efficiently ezamined internalty 3¢ will be in the
discretiom of the Inspector to increase the factor of sajety as above.

plate.*

utial seams
umferential .;‘:,.fé 2.
L ket I

At wd or double butt straps single riveted.

 — working pressure per Squaro
e

i PP i
R R o
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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
omitted' as heretofore.

& strength of ordinary joints is found by the following method :—
FR - Disndetor it o 1< L =} Percentage of strength of plate at joint as compared with the solid plate,

Pitch ;
For the mazimum pitch of rivets, see Appendiz.

(Asvaiof sivet. X No. of rows $f xivers) X Ae5 =§ Percentage of strength uof rivets as compared with the solid
Piteh X thickuess of plate

i 7 inch and use the smaller of the two
- tak n as equal to 47,000 1b. per square me
p@rcegx‘r:fostzsetlxl? streng(%h of the joint, and adopt the factor of safety as found from the
= o

precedmg scalt?:w 000 X percentage of strength of joint) X twice the thickness of the plate in inches.,

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

In the case of ordinary zigzag riveting the strength t}xra}lgh ::: g)fla.nl?:et'dmgonally between
the rivets, when diagonal pitch = % horizontal pitch + %5 diame A
Plates that ave drilled in place muést:;mve been taken apart an ‘
holesg&gh:gaggu;tg\srﬁ;;l;ef !i?elgnﬂ::itoﬁ'os; e;iates. and not from bafé and must 'l:g“;;ifi ::e go(%ih :
Jity as the shell plates, and for the longitudinal seams must !f:td aerg::l Y- P oo,
‘l\l,nt fyolee may have been punched or drilled when the plates are puze t:,rk a ] gliléhﬂ ;
{fn;f wllxenL drilled in place must have been taken apart and the burr taken off

side. A
cmmt%ﬁgksif;;;z tliftt(;n;::clmes are used and the rivet holes in them punched, they must be one-

g thl%‘ker tt}:;;nn}: hfhglﬁzzttsh guzzvxf& be less than the thickness of the plates of _whllchbfl};:
ur‘?he ¢ (liim%ut it will be found when the plates are thin, or when hp{]:ﬁgts or su;i e:)f o
:]tlreapést:?: ad’opted, that the diameter of the rivets should be in excess o thickn :
ph&teﬁ' hed ends must be stayed as flat surfaces; but when they are theoriqif‘nic;llay El?a‘;zlat: t:;z
T; uee&ed, when considered as portions of spheres, the stays whten 50 g myooo o
g;elsiu(lmo Ib. per square inch of net sectimﬁ, 'gut the stress should not exeeed 1V, when
- or worked in the fire.
o s%::l;: aﬂfﬁiﬁiﬁﬁfmﬁ subjected to internal pressure may be allowed double the pressure
that is suitable for a eylinder of the same diameter and thickness. LR L ATHEE L
All man-holes and openings must be stiffened with com iy theg e Hate
fective sectional area as the plates cut out, and in no case shoul g Eh éllhnng'of  F il batlers
fmss than the plates to which they ave attached. The openings in the s t cy!

itadi i desirable that the compensating
St their shorter axes placed longitudinally. It is very ; ¢ kb M
V :ﬁﬁ’g:drggﬁ' o;::lﬁngs in flat surfaces be made of L or T iron. Cast-iron doors are e

£l t-lfylﬁ-"' Fipha

Passef(fliie nentral part of boiler shells under steam dqmegbmustﬁbeﬁﬁ e Mm sn e
as serious accidents have arisen from the want qi .sneh precau om- f};[ i Lt s 2

20, New boilers are to be tested by hydraulic ) 0 i uilgoi\m pressure below that
Boilers intended to w&fk “Pktf’ 190 16, gossuxe; per SIRR BIEE R . 2

o to be tested to double the working pressure. Lo
b Above Ib. 100 up to Ib. 125tobeaeatedt9mgg'.
1 150 e i A

” 2» e T ‘
150 e B e T RN ¢

KOG 1 Sl iy, s | R

B0 s DB e S PO S = e

NPT SR R T R

a,. 2081 975 AT IR gﬁ. i,

Pl aes A As e 9h0 : 50.

12 /! it

Any boilers intended for working. pressure above theaa mb& tested tonﬁi less than 50 vl}‘;.A BN

s TP, G ot st v i o gt (ke sy

In P X e
P”ew;;e gi:u;ipfmnaees with the longitudinal joints welded or made @thwa. 'tmtt strap double

(Length in fect + 1) X diameter in

90,000 X the square of the thickness of the muin inobel ) el
inch, provided it does not excced that found by the following

9,000 X thickness in inches =}.Working pressure per square inch.
3 RPN L dianmoter in inches 1L

P T SR exposed to double shear multiply the percentage as found by 175.

[\ £




The length is to be measur

If the longitudinal joints instead
75,000 is to be used instead of 90,000
to give the flnes the form of g frue o

0005 wh
quality, such constants will require to he
Judgment of the Inspector, as in the
ship is that the joints are double ri

utt straps, and “the

holes drilled after
afterwards taken apart, the burr on the
the outside.*

The working Pressure for e
vided the plane parts at the ends
than 2:ths of an inch thick,

9,000 x thickness in i
Mean diameter in in

Jor eylindrical boileps und steam
strength of irom 30,000 b, is adopte
angles o the plate, then 22,400

When a
should be agcer
80 f0 47,

In all cases the internal steam
over all the plates whic),
flame.  Superheaters should, as
and must fe mspected mside an

arrangement, must have q Suffici
the interior can be made,
pressures the plates may be
tested with a hammer s the
lowcer parts of eombustion
in order to ascertain thesy actual thickness.
boiler, catra care must be take
strenglh of plate when heated
all cases be fitted 4o super
that can be shut off from
size, but the least size
diameter.
The flat ends, &e.,
should be fitted with shield or baffte p
As the uptales of haystack boilers
overheating unless careful precautions ¢
 cases persuade malkers and owners of sucl
of that required for ordinary superheater,

tained by the rules given for

d outside ;

o
come dangerously
plates should

box plates, shell

passed without specigl g

of all boilers, as Jar

* The following exa
e Furnaces with butt
80,000 where
90, »
80,000 -,
m’%h b lt’
Furnaces i unched
85,000 where the longitudinal seam,
5,0 2

‘»

jnints and drilled rivet
the longitudinal seams
gy o

3 »

8
'y

B (o i L
85,000

”»

” LIk T : 9 =t
urnaces lay joints and drilled rivet holes— g =
5 0 ae'rl:,»egh"e longitudiual seams are doubls riveted and bevelled,

80,000 wh
70,000
70,000
65,000
Furnaces with Ia
75,000 wh
70,000
65-900 ” I
601000 ” I
In the case of upright fireboxes of
given above, applicable to the respective

£
n

»
»
»

»

» ” »

dy unless where the
. 48 substituted,

superheater is constructed wit},

therefore be oecasionlly drilled
plates, §e., should

nin the Survey
18 often reduced

heaters in which o oo
the main boilers shou

& subject to ext,

mples will serve to show the ‘application of the oo

t joints nnd"pnnched rivet holes—

22 el

» ; LN »
d joints and punched rivet holes—
g‘?&hg’l‘ongitndizsl seams are double riveted and bevelled,

donkey or stmilar botlers 1
classes of work,

ue circle, w

nohes
chies

Jound in o n'mi(ér
0 1. as the tensile
or nearly gi right

Teceivers, but ingteqd

of

using 47 .00
heat or flame

impinges ai

a tube subject to external Pressure,

. the worlin
cireular furnaces, byt the comstants

g pressury
should be

reduced qy

Pipe should be g0
have steam in contact with ),
regards survey,

em, a
be deemed to
those that canmot

of doors through whi

shonld be payd

weak and nof give any sound {o §

of eourse be d
If fluming is found be
and in fizing the pre
to about 4 tons per .
Uection of water in the bottom is p
ld be fitted with a pa '
netion of the Sunitary

ome when o
of frequent
s&ure us to be ally

msidered necoss
VeCurrence iy |
wel ag the ten

(]

as the

ernal pressures.

nstants for the different case

holes— !

are welded,
double riveted and fig
single

ted with singlo butt straps,
0 single g ;
~double

fitted with single buit straps,
S e T o
~ double Crss =

»
»
are double riveted and
Bingle iy
Al T g -2

5 and not hevelled,
»  ond bevelled, =~
» - aad not, bevelled. :

"
single

and not bevelled.

and bavelled.
- and not bevelled, ‘
ber cent. should be deducted

bl
EE

sin’éle
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the ring between the flanges shonlq be not Jps e 41 :

the ring should be about the termz'—nm‘z}ni talfx;/iillé;tiﬁ 7&5”& ;;”?M 4 Ilmnwkﬁof bhe rivets, the Jir

thickness of the furnace plate, Urned rings ape i, ange; and fhe t{til.‘fn‘)iua’-? 20t leg

construction, j 4idered a. first-o
The holes in the flanges omd rings. shoul,

place they should be drilled .s*r(ﬂimbné/_;/ smal], :

are guite fair, the fioles should pe slightly t(q’u:Ml ind
After all the welding, Hangi A

W one operation.

M.MM._ o~

e edge of

L f/{!'i.‘ /ul(f !/tt‘

ch ag may be pon 335 sethod of

1 be dritleqd

ut if nog drilled in

: : YUt until the lioles
the ripets of Moderate size,

Ting shoylg p, WWficiently annealed

22 (¢). 4
be alloweq on ty
that useq iy the

Compressive 8ress on tube plates,

(D—ay 7« 20,000
\W\t working Pressupe,

D= least horizonta) distance botyeen centres of tube

= mside digmete) of Ordinary tupes 0 inglies

L = thickness 0}7 Lube plate in thelies, %

W= citreme width of Combustion-hozy

or distanee

3.0 inches.

0 tnehes Trom fropg of tut
betieon com/)ustwn-bax tube plates zr/mnfl)az'k?‘lz)' ooty
boz Common gy t/zefm’mwes at bot), ends :
22 (@) When Sull allowange 55 wished the Tivet section if drom, i the longituding
e 5’/ Ly 17/ € ongituding] Seams of ey lin.

ol shells shoulg, when thoge seam ,

sho . SCAMS are lapmy g
ffv”ft leaxt ~’R-’;ltmms the net plate Section, ang 17}' ﬁ!’é‘/’
' ‘ - DELS e Wsedd ’ Yo
the net sestion of the plate, if the tensil, 2 ripets s natl lcjs- than 26 ¢
$2tira Per square ineh, In c((,/(:ulul'e'ny the working ppegs erooningy st T
be found in the usual way &y
divided by & and i the cas

28 J . :
the pereentage strength of the ripets by ca/cu/(tz‘z'f;",{z ?.s-rl(,fssﬂl;/za’:sz;zig cff/‘m%,; .h g DT orniages
plate, eatenlits the wOrking pressyre by both percentages, e )
Plate 45 plus the additions suitable for the method of construetion ge R me b’e‘(ctrz‘qg sirengt); of the
be used as the nominal fuetor of safety, but lien using ge Dol Pf”‘ Wie 19 foy on boilers
used as the factor of safety.

The less of the o’ pressures g 1 4 T dis may be
wllowed for the eylindrizal portipn ot 1y shell. . Seo formus iy jﬁ,j‘uﬁifdfi I pressure 4y po
i Boilors— General,

23. Small boilers must he surveyed and be fitted the same Way as the mas
ave a water and steam gauge, and all other fittings complete, and i
comply with the same regulations as the majy boilers,

24. No boilers or steam chamber is to be so constructed, £
escape of steam from it through the safety-valve can be wholly, o
action of any other valye,

A stop-valve must always be fitted between

more boilers are connected with g

of fire boz,
duublu—mz::lfd and the

Plate and rWel section,

tted, or arra ed. 80
T, partially, illllg%reept

ed by the

the hoiler ang the steam pj '
¢ steam receiver op superheater, betweg)npee;a:ndﬂovhe
superheater or steam receiver, The object of thig i obvious, viz., to avoid the failure of al] :
boilers through the failare of one, The necks of stop-valves should he ag short as practiéagle th?-
25. Each boiler must be fittod with o !
gauge, that is to say, cach boiler must bhe §
one boiler. When g factory has more t)
valves, each boiler must he treated ag a g

go inside 1t, and make g thoronoh e

tested by hydraulic pressure at every annual inspection a4 least.  The h o
B be applied at every wspection if the Inspector considers it necessary
. Whenever it 1s only removable stays that prevent getting in he m ast order thais e g
and Lie must seo them properly replaced hefore granting his declaration. : :
1£ sty part of @ Al Sy Lo ¥ uptake fire hoxes or furnaces is g0 constructed that the =~
Inspector capnot examine it, he is not to give : P hi6 ones 4 s
Sanitary Engineer. :
If, for special reasons, and for special reasong only, the Tng

boiler, he must distinctly state on the face of his declaration his
80,

pector cannot g0 inside g small
reasons for not being able ¢4 do

27. If the boiler is too hot for the Inspector to examing
safoty and convenience, he should decline to examine th
certificate, until he can make an efficient in

28, Before testing a boiler the Ins

the inside

e boiler, angd absolut,

eﬂiciently, and with
ternal examinatigy.

ely refuse 1o grant g

| test it with veference to that pressure in secord

.

ain Boﬂem, s
8 rogards sat‘ety-valves, maul:: i

that the

P e

et

0B T QT odaos in whidh's soakbl ek pansion el e et

B el Skl sacksh expansion joints. Fixed glands and bolts should he

A A A
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ey

ade by the owners and prevent
i ill enable any necessary alterations to be mad :

s dcizzl;g?o:al’gngl?sb ?.l"heyInspeetor who grants the certificate should not inecrease the
deh.lg' & inssrlilu without first consulting the Sanitary Ex_lgmeer.b i e S o
iy 'll?hg Plqu weetor who grants the certificate must examine the' 11? ’Emheld ' resg i i

bsouceeof BII)LUal instructions from the Sanitary Engineer, w e po
absenc pec
pressure allowed,

29, [he Inspector shall see all new boilers, and boilers that have been gmggoﬁ);g&rgﬁ? :
.29% ,t:(i by }rl)xv(ix-aulio pressure, in accordance with Rule 20 pr:gw:i A s o
repm;‘,f .Jﬂ pjmi) covered in, to test the workmanship, &e. ; but ﬁ . 'vegn Pyl
311;1 l;eli;)l jblyf};he strength of stays, thickness of plates, and strength of ri g, o, 4
eter 4 8 O -] A
by the hydraulic test. ; d twice the calculated working pressure LA
Y i hould in no ease excee L : , i
e gxgri:ﬁ;ieieﬁ l;)eoapplied until the boiler has been examll)nciald a.x.).g 1]1;11:11 the strengt .‘
boiler, :}n l'lted from the necessary measurements taken from th];a ‘t(l) _‘ezl;; if x;eeessary s v
been ‘c\f;hcn Lt b Lotlarn af dokithe Inspector may, at any time A fun et & a.n’y it
i (?(:‘tiﬁcato have them tested by hyd_muhc prefsur}f; t°_ sgtu} Zldlunbomﬂers ¥ bRt
gm;s osxl' of places not easy of access, care being I:g.ken in | :e case o d
i %ho tos - always exceed the wor ing pressure. § e Vi
them '1" 5}3“1‘5 Jffﬁnfﬁiﬁ ;r;;?tsﬁ:gg before a certificate is granted be applied to all boilers tha
o rorking certifieate. x s Jolod ani
not prev 1ou515{b O}Hﬁ ?"-‘;’?:“t::‘ﬁ y inspeeted by one Inspect_or, and thet n;;sp;o&(;n b;?leiog;phydraulie
When a ats S snokhi 1Pt Inspector, who witnesses the b el ot Inspector should
a cerhﬁcalte gra ST ty of examining it inside and outside a.fte_x: o te i Silogh the msk e
gri?g&@l?i :: %1‘9};2'@ to be allowed on the 111)10tﬂer fml ngégf‘;xr?& ?ﬁéﬁﬁﬁ b whatttasunse
s he Inspector who is ultimately 0g s
ta ke Oif]ﬁ;%l};?hﬁgizgeou 6 T ks e 01;1 d&: &n%,ma{ §5i‘ffi§$&ﬁi§’&f€?& Saky
in his op s R, : rdrostatic test, t ‘ A S|
: de and out after the hy A e
{,0 ’?;Ml?x{ngs:t}c:: ﬂ)&le:xls’ti;ineeﬁm boiler inside and out before detmmmg the »Wofklnﬁ press 2
oiler . S L A s
it i te. ' ich it was last applied to the
PAGENIAL S e gio Iraulie pressure test, and the date on. which it w i
Y he : S 5 AT 4 ) &et Qf
boil fh(;l?cﬁ?(lll rll)taoiflg::tgldyga&e I?mpector’s certificate, and recorded in the @eqmn ‘ :
oiler _. : S
oi d : ‘ nnts ing of steam and
i ?ﬁﬁ:&m should pay particular attention to the exafiination and testing s | s |
eConomisers.

ang formula :—
6,000 x (T—h) working pressure.

I‘: Thickness in inches,

T £y

= ingide diameter in tnchos, g FYR R o W jitute
W;,e,z.,);ﬂm pipes are solid drawn and not aver 8 inches g g
o7 for 1.

e foreging frrmis

ok

% determined by the following formula, provided M e s r"‘”f“‘j’-,‘*h i
b, by dydralis e, G, ontnfavtory s~ GRS
SO X T = working prowure, 1 e
P — thivkness in mcktf&_ 5 B LT
o aRER g ] e in évess

Foed pipes should ba nads suficient for & preseure 20 per cent, i sasest of

and e

a

gt

ok e

ed, in order to prevent the end of th pip

. shonld require a fixed gland and bolts to be fi Meq

forced out of tho socket. This regulation should be coraplied with in all

" of straight steam pipes, .”;@“f?“gf:ff%‘;zgé m:t&‘d" ly _.“".‘”h' : ,ﬂﬂm’w_ i, Ve e
' ‘ ST &3 h L i = (m . 0u A ' ’ ’ o~ ‘ >‘ ‘.',-, AT » g S ' FaR % ‘,‘
e S hat oot Tron I emploed in ouh o masace
Iy e s M e rdigsindogl be used for
i ‘ > ; tain instru ; e oy oy e B
il Engineerdlzh‘;“ﬁg;;ﬁzh?ﬁﬁ 3isoonr:'ge the use of oast—lmnsaﬂdleaforh‘)’fleﬂ haas .t ‘
sﬂayﬂ;;mA pressure once allowed on & boiler ‘is not, wnder any circumstances whatever, to bo

B e e pressuro may with safety bo allowod,
LR e b il s s boilor ; and if on learning the

. J

mmunicate all the facts of the case to the Sanitary Engineer ; bug,
ma, Yb;": %ammeﬁehgrﬁﬁsﬁn né’fﬁ“ any case he inereased until the question 8 been devidu

}‘ [ I,

4

.""l

pes 1 joints are brazed is found by the fallows
The working pressure of well-made copper pipes when the joints are: brqzed #foun ¥ Y J

> k1 - Wy bl L i i

o oo ‘iAo DR e A e, el e
The internal pressure on wroughi-iron pipes made of good material, and g e workmans il

increased unless ‘the Inspector has previously written for and ob&aiue@tho éanoﬁbq of the |

reasons why the existing pressure was formerly allowed, the Tnspector is still of opinion that o
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32. The Inspector is instructed that : 5 y ¢
e, the stetyralns . sapabe S e oot
e .
- possible. valve and the flange which is bolted mfc: l
The Inspector should note that it i :
TREOE vl Fhins it 18 not intended by this i A
alter‘(‘)téons to be carﬁe?laii. ey frrangement ehe»ullntimbl;1 :;‘x%nw:bat ot Doilers which
course 1m any case in which the Inspector is of opinion that it 3
9 18 p

have a length of pipe | > iy ;
g Pipe between the boilers and the Sﬁfetg"vzdva AR duomtmly dangerous ¢

the requisite alterations bej
ons being made before granting a declaration. % at_once to insist o

The 1T
e Inspector shall declare, amongst other things, the limits of the

. the safety-valves, aud that
of the case demand. R saloty-valves aro such and in such conditi

33. The area of safety. 1
fhan oo mloty-vlve on e D) s i
4 ;
s ikt v c;n gl:?snii taylesec;ppom}:? the boi}or Pressure intended el .t less thae
e runtimehii diameter, ‘Chis applies to new hoilers wl'ul;;lo 1‘::1‘::1 ’th'? g
i DOE received g

1n ascertaining the fire
edge of the dead plate to the gfrrate area, the length of the grat
Sdirien : grate shonld be . b £
i thfftﬁp i l]mrs i mjdtzl 4 :Oftﬁpli)rnﬂgaéthand the width from ﬁd?m?gﬁzxﬁetMer
3 16re 18 only one safety- \lin heh 5
: mth(iuttflilrst b vl th:a;; :.s g' t\;ag: é)a.nn,?t mcfz'i} boiler the Ins :
n the case of small boilers, if it is wis ed to fit valves

whenever alteration
z ome con be pass
0); 1tlm l::)he boiler; avnd the ne:igug
@ boiler, should be a8 short as

weight to be pl
on as the circpummm ‘;:

th X s
e case should be submitted for the consideration of the Sunjﬂmallar than two inches 4 X6 e
ik leer, L

Safety-Valpe Areqs,

; ) Aren of valye : " T K =
Boiler . e B Area of valve ‘ s ;
Dressure. | Mook ot | poiek Per square Bollesig, | o oL valve
' five grate, | e foobof . L. pressure, | P Suate.
Lsop i fire grate. | . : ﬁfm of !
: re grato. %
B, ek v R Moy S 2l
15 EQ]!;;‘;OR. ] ‘LB, BQ- lNGﬂ. L i PR o Lo ! T8 »
18 1208 62 487 6 B of B bioyy, AW
18 PR ) Al W4 11 i
19 i g (L 468 o e
20 1071 e s {TEES Bl 2
21 o4 i v T1 7Pl o ok
- 1018 P b I \
il R e ) S R
25 B L A % 436 Jegs iy b - "284
26 ‘914 ! it FRTTRE D SR Lo
27 ‘892 2 O Epr g ST yive- 4l
28 872 o . dal OB ek v L
29 AT L 1, it el o
30 R o R T 123 A
3t 51 v UC i BRIy L B = 2R
. 815 e 408 ‘ 124 i IOt
e m‘ R 398 . 5 15 cediny
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57 ot sl 1 e
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Ares of valve Area of valve Area of valve
Boiler per squere Boiler per square Boiler per square
pressure. foot of pressure. foot of pressure, foot of
fire grate. fire grate. fire grate.

LB. §Q. INCH. LS. SQ. INCH. LB. 8Q. INCH.
156 219 171 201 186 186
157 218 172 200 187 ‘185
158 216 173 -199 158 184
159 215 174 ‘198 189 183
160 214 175 187 190 182
161 <213 176 196 191 181
162 211 177 195 182 181
163 210 178 194 193 180
164 *209 179 193 194 179
165 208 180 192 185 178
166 207 181 191 196 177
167 *206 182 100 197 176
168 ‘204 183 ‘189 1988 176
169 203 184 188 199 175
1701 202 185 *187 200 174
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Safety- Valve Areas—cont.

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

responeibility of issuing a certificate before he is fully satisfied on the point is very grave. The
ine the whole of the valves, weights, and springs at every inspection.

Inspector is to exami
The responsibility of seeing to the efficiency of the mode by which the valves are fitted so
as to boe 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 ean 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, inclading the waste
steam pipe, should each have an area not less than the area of valves required, and that each

In the case of lever valves, if the lever is not

valve-box has & drain pipe fitted at its lower part.
d iron working together must not be passed.

bushed with brass, the pins must be of brass ; iron an :
o devoted to seeing that there is proper lift, and free meaus of escape

Too much care cannot
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 : ==t
3 g

TR L R
4/ e 2 §

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.

O — 8,000 for round steel.

C = 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 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.

35. When the Inspector has determined the amount of pressure, he is to see the valves
and the weights or springs fixed in such a manner as to preclude the possi-
The limits of the weight on the

bility of their shifting or in any way increasing the ugdmﬁean iy i ;
it at any o the Inspector’s

weighted accordingly
jnserted in the declaration, and sho

valves is to be !
the weights or the loading of the valves have been shifted, or otherwise altered,
have been in any way interfered with, s0.as to increase the pressure, without

knowledge that
or that the valves
. the sanction of the Sanitary Engineer, he is at ~nce to report the facts.
4
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APPENDIX.
(8ee Tast paragraph of Ryl 22)
CYLINDRICAT, BOILER SHELLS,

JoNTs wrTh D

Formule for ordinary chain.
deseriptions, when every alternate r

RILLED Hopgg,

riveted and ordinary zigs y

Tives ; ] and for joints .

wet in the outer or wn the outer ang nner r’o Tk T

B = boiler pressure in 1, per square inch,
C=1for lap or single butt joints.
=175 Jor double butt joints.
d = diameter of rivels in inches,
D = inside diameter of boiler in inches.
F = factor of safely for shell Plates, as by Rules 19 and 22(d).
n = number of rivets in one piteh.
Py = diagonal piteh, in inches,
Py, = diagonal pilch in inches betieon inmer and midgdl vets in ¢ Ths
P = greatest pitch of rivets in inelies. e rous of rivet o mc/lesfor;o;m =
7 = percentage of plate left beticeen
B = percentage value of rivet seetion.
By?= percentage of combined plate ang rivet section,
= tensile strength of material in I, per square el et
T = thickness of plate in inches, i i V.
Ty = thickness of each butt-strap in'‘inches.
70“,: least value of 75 B, Ry, as the gase m,

"

ay.be, divided by 100,
Whensoints are used in boiler construction other than these shown i the
when any of the rivets are pitehec

Lless than we diameters apar the ticulay
be submitted for the consideratio ks gER A

attached akelc/aee, or
7 of the Sanitary Lingineer,

of such JOtnts shoyld
OrDINARY Cmars AND Zi6zae Riverep Jornts,

Iron plates and iron rivels or steel plates and steel ripets .

p—d) -
2
Tron plates and dron ripets -

100 X o x 7854 x ' x SIS
W‘* L

Steel plates and steel ripats :
100x23xd3x'?854><nx0x17‘
49 x 8 x p x T
Given C, dF, 0, T, 10 o P

Iron plates and iron Tivets ;

2 - e
d? x 785§'xnx0+d=p‘

Bteel plates and steel rivets :

23xd2x‘7854><nx0x‘F
45 x 28 x T

= R.

S0 THAT  AND B app EQUAL,

= d=sp:

Gwvex O, F, n, T, r, 10 ¥xp P AND 4.
Iron plates and tron ripets :

A i 2
(100 — 1) X785 xnxg &
) Xir % g 54
~ (100 =7y X 785 xn 0 =~ P

Steel plates and steel rivets -
45 x 8 xrx e

X (W00—rx T8 x nx Ox &

100X 45x98 xrx T B4

23 x (100 —7)® x ‘7854 x o x Ox 7~ P

Iron plates and iron rivets or
then : : ek
100 = 7., 7

steel plates and stec] ripets when d is found Sirst,

holes in greatest piteh, T A

A PR A Akt
e L P
D SO

R e
e P i -
e

N0, - 8009 W 2418 Novemerr 1898—— 15
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Burr-81RAPS. ki

Tron plates and iron buti-straps or steel plates and steel butt-straps :
Double butt-straps :
5x T

=N
8
Single butt-straps : 9x T #
Tt

For Disrance BerweeN Rows or Rivers, &c.

Iron and steel:

3x d o
2
Chain-riveted joints \I;zg; 42,—_:1, g, 9,.31), not less than :

See noe at the end. 3
Zigzag-riveted joints (Figs. 8, 5, 7, 10, 12) :

Vlp+4dd) p + &) _

10
Diagonal pitch (Fzg;i, i:i 7,—1}(7), 12).:
105 5 pf
To DETERMINE THE WORKING PRESSURE.
8x 7x2T 3-)
FxD IS

J - - BEEN OMITTED
C. ND ZIGZA.G RIVETE.D OINTS IN WHICH mRY LLTERNATB RIVET HAS
HAIN A

 Single butt-straps :

i
|

Double butt-straps :

3
i

SHOWN BY THE
Ouvrer Row, or 1§ THE OUTER aND THE IxnErR Rows SUCH AS ARE SH

IN THE .

FOLLOWING SEKETCHES }—

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

100 (p—-d)=: 7.
r

ron rivets
Iron plates and mmlOO s &P X 7854 % n x C_ R

pxX T

‘ d steel rivels :
swelpizlzaega: B XPX T84 xnxCOxF

I5XWRpX T :
Iron plates and iron rivets or steel plates and sizel rivets :

=R

100 (p—2d) B _ 5
P n
Bourr-8tRAPS.

in the @ ;i g the ouler row—
rivels in the inner row is double the number in
\ﬁbﬁéﬁmﬁszw@e or steel plates and steel butt-straps—

Doubles traps : - | i
. i D R |
| =" ‘

5 {-straps ;'
e i 5 T(p—d)_ g
Bx p—24)

When the numb,er.of rivels in the inner row is the same as in the outer row—

: o
For pistance BerwreN Rows or Rivems, &c. : ]

Iron and steel : 3 xd:E. ' :

2

(.r-}
.
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' X Chain-riveted joints (Figs. 18, 14, 15, 19) . ~ .
g l\/(llp-l- 4d) (p + 4d) ]
e i0 e \ The greater of these tico valyes of Vo be used. See note at
or the end.
2Xd="VF J
For joint K (Fig, 15) : o Fig. 5.
2Xd= Vi 8eenoteat the end. ‘
Ziigzag riveted joints (Figs. 16, 17, 18, 20) : | Lo
NBPFD Ghpta=T. | ™ o are O
Diagonal pitch (Figs. 186, 17, 18, 20) : oF Py 2, o O
52+ d=p, 3O L
For joint J (Fig. 15) : | D0 O O
AU 238D p 18 it
4 i TR =W o |
Diagonal pitch (Fig. 18): » & B 1
e P 1
T R :
To pETERMINE THE WorkING Pressopg—
: Bxgxer
S PxDp B ' Y O %
i i) z £ .
Note.—The minimum calue of ¥ or ¥, Jor chain riveted joints is gigen as 2d, byt 4+ 1 N v L’\M/\_/_J i
18 more desirable. Wi ’ : p i
Maxmom Prremes wor Riverep Jornys, : ¥ > !
T = Thickness of plate in inches = ey
B ¢ P = Mazimum piteh of rivets in inches, provided it does not exeeed 10 wnehes,
b o C = Constant applicable from the Jollowing table —
I ' : Number ofA rivets Constants for lap Constants for double : Y’
in one piteh, joints, butt-strap joints, : i
—_— - Fig. 8, -
1 1 175 LT e s
: i e - Hoooeodo : )
A R » ! 5 e Sy T PO OO0 OO >4
e 2 ' T e SO -~ >
S (Ox T) + 18 =p. S Py s
i e h, T > /_ 4 >
When the work is first class, such pitches may be adopted so far as safety is concerned, yet in_gome
cases it may be well not to adopt the greatest pitch Jound by the fc

the formula,  The magimum pitch shoulg
not, however, exceed 10 inches with ‘the thickest plates for boiler shells, If in any case the piteh is
found to excced that arrived at by the foregoing formula, for the particular description of Joint and
g thickness of plate, such pitehes should not be passed, but in all cages reported to the Sanitary By cer.
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