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An Act
Respecting

Stea Boilers

Aaaented to 6th May, 1918.

TJ IS MAJESTY, by and with the ad- 
vice and consent of the Legisla­

tive Assembly of the Province of 
Ontario, enacts as follows :■»—

1. This Act may be cited as “The short title. 
Steam Boiler Act”. 10 Bdw. VII., c.
98, s. 1.

2. In this Act and the Regulations,— interpre­
tation.

\

(a) "Inspector” shall mean an In-“inspector.” 
spector appointed by the Lieu­
tenant-Governor In Council un­
der and for the purposes men­
tioned In this Act;

(6) “Minister” shall mean the Min-“Minuter.” 
lster of Public Works;



“Regula­
tions."

“Steam
boiler.”

6

/

(c) “Regulations" shall mean regu­
lations made under the author­
ity of this Act the Lieuten­
ant-Governor in/Council;

(d) “Steam Boiler” shall mean and 
include a boiler used for gener­
ating steam tor heat or power 
purposes, and every part thereof 
or thing connected therewith, 
and "apparatus and things at­
tached to or used in connection 
with any such boiler, but not

(1.) A boiler in a private resi­
dence, apartment house, of- 

x flee building, church, hotel, 
or public building used ex­
clusively for heating pur­
poses, and provided with a 
device approved by the 

+ Minister, limiting the pres­
sure carried to fifteen 
pounds to the square inch, 
nor

(ill.) A portable boiler, rated at 
‘ 25 horse power or under, or

a boiler used exclusively for 
horticultural or agricultural 
purposes.
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enant-G- 
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3. Upon the recommendation of the Lieutenanv 
linister of Public Works the Lieu- 
enant-Governor in Council may maketioM. >, t0

• construction,
egulatione,— etc., of etesm

boilers.

(а) Respecting the construction of 
steam boilers;

(б) Prescribing specifications for the 
construction of steam boilers, in­
cluding the material to be used, 
the method and order of con­
struction, the tests to be ap­
plied during and after construc­
tion;

(c) For the inspection of every 
steam boiler during its construc­
tion and before it is removed 
from the place of construction; 
and

(d) Generally respecting such other 
matter a# ipay be deemed proper 
to secure a uniform standard of 
strength, safety and efficiency in 
the construction of steam boil­
ers. 10 Edw. VII. c. 98, s. 3.
Amended.
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When to 
come into 
effect.

4. The Regulations shall be pub­
lished In the Ontario Gazette and shall 
come Into force and take effect at a 
date to be named by Proclamation. 
10 Edw. VII. c. 98, s. 4.

Note.—The rules, regulations, etc.,
were proclaimed on 29th January, 1913 
to come into force on 1st July, 1913.

Appointment 5.—(1) The Lieutenant-Governor In 
of inspectors. (j0Uncn may appoint Inspectors of

steam boilers for the purposes of this 
Act and for the enforcement of the 
Regulations, and may designate one 
of thetern to be Chief Boiler Inspector.

6. Nc 
I shall h 
directly 
manufa 
or steal

(2) The Minister may employ any 
boiler insurance company registered 
In the Department of Insurance, or 
any Inspection Company engaged in 
the Inspection of steam boilers, to 
make any Inspection of steam boilers 
during their construction, required by 
the Regulations, and the company 
making such inspection shall report 
upon the same within fourteen days 
thereafter to the Chief Boiler In^peo

7. Ev 
[the pro 
enterinj 
duties, ii 
he will 
form th

8. Foi 
Iprovisio 
nations 
I tor may 
Iupon ai 
where a 

Istructioi

9. An: 
I obstruct 
formanc 
shall in 
150.

tor.

10.—(
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in the n
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6. No person shall be appointed or Inspectors 
shall hold office as Inspector who isj^nu for 
directly or indirectly Interested in the m»chinery. 
manufacture or sale of steam boilers
or steam machinery.

7. Every Inspector appointed under Oath of 
the provisions of this Act shall, before taken.*” ** 
entering upon the performance Of his 
duties, take and subscribe an oath that
he will faithfully and impartitily" per­
form the duties of his office.

8. For the purpose of seeing that the inspectors 
provisions of this Act, and of the Regu- 
lations are complied with, an Inspec­
tor may at any reasonable hour enter
upon any lands or Into any building 
where any steam boiler is under con­
struction, alteration or repair.

9. Any person Interfering with or Obstructing 
obstructing any Inspector in the per-in,pector- 
formance of his duties under this Act
shall incur a penalty not exceeding 
$50.

\
10. —(1) An Inspector may by notice Power for 

in writing require the attendance be-^£^r01l 
fore him, at a time and place named witnesses, 
in the notice, of any person and may
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Penalty for 
neglect to 
attend.

Inspection
certificate.
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examine such person either alope or 
in the presence of any other persons 
as he may think fit as to any matter 
connected with the construction, al­
teration or repair of a steam boiler or 
its removal from any place in which 
it has been constructed, altered or re­
paired.

To administer 
oath.

(2) For the purposes of subsection 
1 the Inspector may administer an 
oath to any person to be examined by 
him.

11.—(1) Upon completion of his in­
spection the Inspector shall issue to 
the owner or manufacturer of the 
bodler an inspection certificate; and 
the owner or manufacturer shall pay 
the Inspector a fee of $5 for such in­
spection and the issue of. such certi­
ficate.

(2) 

glectii 
tor eui 
exceed

(3) Every person who wilfully ne­
glects or refuses to attend before the 
Inspector after receiving notice so to 
do, or refuses to be sworn or to give 
evidence before the Inspector, or to 
answer any question put to him by the 
Inspector touching the matters men­
tioned in Subsection 1, shall incur a 
penalty of $25.

12.— 
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(2) Any owner or manufacturer ne-Penalty for 
I glecting or refusing to pay the Inspec- f^usel pey 
tor such fee shall incur a penalty not 

(exceeding $20.

12.—(1) Any person who la dissatis­
fied with the action of an Inspector or 
with a certificate of inspection Issued 
by him, may within one week after 
the inspection appeal to the Minister, 
who may thereupon cause another in­
spection to be made, by one or more 
(competent inspectors, who shall* report 
to him, and the decision of the MM 

lister shall be final.

(2) Any expenses occasioned by the 
I appeal and second inspection shall be 
| paid as determined by the Minister.

13. All fees paid and all penalties ^>plic*tion 
[recovered under this Act or the Regu-*nd 
lations shall be paid to the Treasurer 
of Ontario.

14. The penalties imposed by or un-Recovery of 
jder the authority of this Act shall be1,611 tlee" 
recoverable under The Ontario Sum-10 Bdw 

\mary Conviction* Act. 'vu- c- 87.



16. This Act shall not apply to

(a) A new boiler In the possession 
of the manufacturer, or of a 
dealer In steam boilers on the 
1st day of July, 1913, nor a boil­
er under construction on that 
date; nor

A second hand boiler in the 
possession of the manufacturer 
or of a dealer in steam boilers 
on that date, unless the same Is 
re-bullt or extensively altered 
after that date. GEOR<

10 Edw. VII. 16. Chapter 98 of the Act passed in 
c. 98 repealed. ^ mh year Qf thQ relgn of ms late

Majesty King Edward the Seventh is 
repealed.

To all

J. J. I 
Al
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J. M. GIBSON.

CANADA.

PROVINCE OF ONTARIO.

GEORGE THE FIFTH by the Grace of God, of 
the United Kingdom of Great Britain and 
Ireland and of the British Dominions beyond 
the Seas, KING, Defender of the Faith, Em­
peror of India. 8 '

To all to whom these presents shall come, or whom 
the same may concern,

Gbbeting.

J. J. Fot,
Attorney General.
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PROCLAMATION.
WHEREAS under the provisions of an Act re­
specting Steam Boilers, being Chapter 98 of the 
Statutes of the Legislative Assembly of the Pro­
vince of Ontario, passed in the tenth year of His 
late Majesty’s Reign, it is amongst other things 
enacted that upon the recommendation of the
Minister of Public Works, the Lieutenant-Gover- 
ior-in-Council may make such rules, regulations 

und specifications as may be deemed proper re­
specting the construction of steam boilers, includ- 
ng the materials to be used, the method of con­
struction, the tests to be applied, the inspection of 
he boiler during Its construction and before it is 
lermitted to leave the place of construction, and 
;enerally such other matters as may secure a uni- 
orm standard of strength, safety and efficiency, 
ind that the rules, regulations and specifications 
shall be published in the Ontabio Gazette, and 
shall come into force and take effect at a date to 

Be named by Proclamation.

EAS it has appeared expedient to
t-Governor-ln-Council that a Proc- 
d now issue naming the first day 
s the day on, from and After which 
nd accompanying rules, regulations 
ms shall come into force and have

Iffect.ffect.
2 17
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NOW KNOW YE that, having taken the prem­
ises into Our Royal Consideration, We, by and 
with the advice of the Executive Council of Our 
Province of Ontario and in the exercise of the 
power in us vested in this behalf by the said in 
part recited Act, or otherwise howsoever, DO by 
this Our Royal Proclamation, HEREBY PRO 
CLAIM AND DECLARE that the following and 
accompanying rules, regulations and specifications 
dated the 21st day of January, 1913, respecting 
the construction of steam boilers, including the 
materials to be used, the method of construction, 
the tests to be applied, the inspection of the boiler 
during its construction and before it is permitted 
to leave the place of construction, and generally 
such other matters as may secure a uniform 
standard of strength, safety and efficiency, shall 
come into force and have effect on, from and after 
the first day of July, 1913.

■ O

OF ALL WHICH PREMISES all Our loving 
subjects and all others whom it doth or may in 
aijiy wise concern are hereby required to take 
notice and govern themselves accordingly.

IN TESTIMONY WHEREOF We have caused 
these Our Letters to be made Patent, and th< 
Great Seal of Our Province of Ontario to be here 
unto affixed.
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Witness: k

HIS HONOUR SIR JOHN MORISON GIBSON, 
Knight Commander of Our Most Distinguished 
Order of St. Michael and St. George, a Colonel 
in Our Militia of Canada, etc., etc., Lieuten­
ant-Governor of Our Province of Ontario, at
Our Government House, in Our City of Tor­
onto, in Our said Province this 15th day of 
February, in the year of Our Lord one thous­
and nine hundred and thirteen and in the 
third year of Our Reign.

. i

By Command.
W. J. HANNA,

Provincial Secretary.
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REGULATIONS
FOR THE

CONSTRUCTION AND INSPECTION 
OF BOILERS.

All
fitting 
after t 
such a

I. GENERAL.

The following regulations for the construction 
and inspection of boilers have been prescribed by 
the Lieutenant-Governor-in-Council in accordance 
with the provisions of section 3 of The Steam 
Boilers Act, said regulations to be in force from 
and after the first day of July, 1913.

1.—Boilers Not Complying with Regulations.

In t 
Depart 
and th 
view t 
i subst 
)pen f< 
;he De 
repair! 
ipected 
md foi

All boilers that do not comply in every par­
ticular with these regulations will be penalised by 
the inspectors by a suitable reduction in pressure 
allowed, their working pressure being calculated 
from the formulae in the following rules with such 
additions as the inspector may deem safe in ac­
cordance with the provisions of The Steam Boilers 
Act.

2.—Unregistered Boilers.

Boilers brought into the Province after July 1 
1913, for which drawings and specifications have
not been submitted and approved nor affidavits toiler
filed will be penalised by a deduction of at leas 
ten per cent, from the working pressure as cal 
culated from the formulae in the following regu 
lations.

5.—F

The 
mininj 
md ac<

lesign
boilei

Mping
cordii

stop i 
desigi
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3.—New Fittings on Old Boilebr.

ION

All new safety valves, steam and water gauges, 
(fittings and parts of boilers attached to boilers 
(after the coming Into force of these rules must be 
such as are sanctioned by the regulations.

4.—Repaired or Rebuilt Boilers.

itruction 
ribed by 
jor dance 
3 Steam 
•ce from

iATIONS.

In the case of repaired or rebuilt boilers the 
)epartment wish to encourage good workmanship 
ind the use of good material. With that end in 
riew the inspectors have been instructed to give 

substantial advantage to boilers which have been 
apen for inspection by an inspector appointed by 
^he Department during the whole period of such 
repairing or rebuilding and have been duly in­
spected by such inspector before leaving the shop 
md for which a certificate has been issued.

ery par- 
ilised byl 
pres8ure| 
ilculated| 
1th sucl 
e in ac-| 
i Boilers

■ July 1] 
ins have 
affidavit 
at least 

s as cal 
ng reguj

5.—Fees for Examination of Drawings and 
Specifications.

The following shall be the scale of fees for ex- 
imining designs or revisions of designs of boilers 
md accessories for approval and registration:

)eslgn and specification of each complete
boiler ......................................................... $10 00

Mping for power plant from $5.00 up, ac­
cording to size of plant.

toiler accessories, such as safety valves, 
stop valves, steam gauges, etc., for each 
design ........................................................ 3 00
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The proper amount should be forwarded with 
the drawings and specifications of each boiler or 
part of boiler submitted for approval.

6.—Fees.

The fees payable under this Act shall be paid 
into and form part of the consolidated revenue 
fund.

II. REGISTRATION OF DESIGN.

7.—Drawings and Specifications.

Before commencing work on any boiler to be 
built under these regulations three drawings of 
the same with specification form in triplicate must 
be submitted to the Department for approval of 
the pressure and arrangement of the boiler which 
must comply in all cases with these regulations 
and the Act.

This applies also to designs for safety valves 
and other fittings. Approval or corrections will 
promptly be given or pointed out in the order as 
applications" are received by the Department and 
the manufacturers advised accordingly.

Each’ drawing must show all details and com 
plete dimensions, the material and sizes also being] 
given on specification.

To prevent delay any manufacturer may submit 
for approval standard designs of manufacture 
which when finally approved will be given regis­
tration numbers for the Province and from which! 
boilers may be made by that manufacturer in anyf 
number, full reference being made to the registra 
tion when sworn construction certificates are sent 
to the Department concerning such boilers. An)|
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imp design submitted for approval after any 
in these regulations has been made must 

ic iu accordance with such change.
Three drawings or blue prints of each design 

lubmitted must accompany an application for its 
ipproval, each having a blank or white space on

led with 
boiler or

be paid I1 five by four inches in size; one of these draw- 
revenue Ipgs will be returned to the manufacturer.

Changes in design necessitate submission of new 
Irawings and specifications for approval and fresh 
egistration.

I The specifications to accompany drawings 
hiould be sent in on the regular form, a supply of 
Ihich may be obtained from the Department.
I When a design is approved the Department will 

er to be|llot to the manufacturer a registration number 
wings ofFr tbat Particular design.
ate must! It; Is to be understood that the approval of draw- 
iroval ofFgs wiH not exonerate the manufacturer from 
er whichFy responsibility in connection with boilers and 
;ulationsFtin8s constructed according to these regulations.

y valves! 8-—Identification.

on® WoslEvery boiler buiIt under these regulations shall 
°t andF 8tamPed on tbe Plates of the boiler on the place 
lent fcreinafter indicated as follows in figures at least 

, lie-quarter inch in size:md com- 
Iso being (o) Builder’s name and shop number of boiler;

(6) Provincial letter and registration number 
design;
(c) Lowest tensile strength of any shell plate in 
p hniier with “ S ” for steel and “ I ” for iron; 

The name of the plate manufacturer and 
of plate;
'he dâte of construction, thus: Day of
numerical order of month, last two figures

en regis- 
m which 
r in any 
régir*”" 
are
rs. Ans JCtti .



24

A sample stamping would be as below, It belr 
stamped legibly and fully into the plate of tli| 
boiler itself (not the smoke box):

(а) Smith Boiler Company. 23456.
(б) 0.555 (for Ontario).
(c) 55000.S.
(d) Carnegie “Flange.”
(e) 26.10.13.
The location of stamping shall be as follows:
On horizontal return tubular boilers, on centi]

of front head above tubes.
On portable and locomotive types, on right sid 

of fire door clear of attachments.
On water tube boilers, on the end of steam druj 

above manhole door.
On internally fired boilers with circular ful 

naces, on right side of fire doors, if practicable. \
On vertical boilers, on right side of fire doo|
For boilers where location is not practicable 

above it must be indicated in specification.

1(
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9.—Affidavit to Accompany Boiler.

When any boiler enters the Province it shall 
accompanied by an affidavit of the boiler sh
foreman under whose supervision the boiler w 16 inch

Iditlom 
ameter 
The th

built fully filled out and detailed as per form 
Appendix B, page 88, of these regulations, whl< 
form will be supplied by the Department on i 
quest. When the boiler is delivered to a purchas Ons of s 
the particulars of sale showing the name and a quired 
dress of the purchaser must be filled in on th|rding4 
form by the sales agent and the form forward' 
to the Department.
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Cylindrical portions of boilers, such as shells, 
barrels, domes, drums or reservoirs shall be 

ade as nearly as possible truly cylindrical.
All surfaces formed to a true circular curve, ex- 
pting surfaces otherwise provided for, shall be 

centijicuiated in a similar manner to cylindrical 
ells, but when they or other parts are not so 

right sitflade, or are parts of true cylinders of different 
dii, they must be treated as flat surfaces and 

earn druflayed accordingly, and in any case at the change 
curvatures.

follows 
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III. DESIGN.

10.—Cylindrical Portions of Boilers.

11.—Thickness of Plates.

The minimum thickness of any plate used in the 
nstruction of a boiler under these regulations 
all be y4 of an inch and in all cases the thick- 
ss of boiler heads having a diameter up to 40 

er. ches shall be not less than 5-16 inch; diameters 
er 40 inches and up to 52 inches, not less than 

t shall inch; diameters over 52 inches and up to 60 
lier shi ches, not less than 7-16 inches and not less than 
oiler w; 16 inch additional thickness for every 6 inches 

form ditional diameter for boilers above 60 inches 
as, wbi< ameter. 
nt on i The thickness of all plates in cylindrical por- 
purchas >ns of shells or in drums shall be alike, and that 
e and a quired for the working pressure of any part ac- 
l on th rding to formulae hereafter given, but must not 
orwardfl less than y4 inch.

The minimum thickness of plates in stayed sur- 
ce construction shall be 5-16 of an inch.
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12.—Maximum Diameter of Externally FiredE ^
BoILER- pons

Seventy-two inches shall be the maximul (d) 
diameter of all externally fired boilers. B)oilertoiler! 

n all 
inches 

(e)
13.—Reinforcing Plates. 

(a) For standard pipe connections below thfcoilen 
water line exceeding % inch diameter, and nAy 3V. 
exceeding 2 inches in diameter, and for standarlsvards. 
pipe connections above the water line exceeding (/)
1 inch in diameter and not exceeding 2 inches ifclosely 
diameter, the openings in the boiler shall be ref at 1 
lnforced with a plate securely riveted to the shell 
the threads being made continuous and full sizl^—r 
through both plates, and the pipe fitting tight* 
in both. I

(b) Instead of the reinforcing plates requirel (a)
by the above clause, forged steel flanges, thread*Bubject 
to receive the pipe, may be riveted to the outsidBractio 
of the shell, except at the blow-off outlet.. TliBhese 
threaded portion for pipes up to 1% inches borAith p 
shall have a depth of not less than 1 inch; fofclates 
pipes 1% inches bore the depth shall be not lesBows o 
than 114 inches; and for pipes up to 2 inches borB>e out 
the depth shall be not less than 1% inches. ThB>roperl 
thickness of flange for pipes up to 1*4 inches borBng) to 
shall be not less than 5-16 inch, and for pipes eBjrilled 
ceeding 1% inches bore and up to 2 inches borB>e dril 
shall be not less than % inch thick. Openings iSame s 
boiler shell shall not be more than *4 inch greateBeinforc 
in diameter than the bore of the flange. B (b) 1

(c) For all connections exceeding 2 inches Able boi 
diameter, except at blow-off outlet, flanged nozzleBhicknei 
riveted to the boiler must be used. For workinBctual 
pressures exceeding 100 pounds per square int»lways 
the nozzles must in all cases be of steel. In traelalf an



L.LY FiBEC

maximui

)y
below t 
, and n 
• standar 
exceedln 
Inches i 

iall be ri 
the shel 

i full 
ig tight!

2\
[ion boilers, steel flange bases riveted to the boiler 
tnay be used instead of flanged nozzles for connec­
tons up to and including 3 inches in diameter.

(d) Other openings in cylindrical parts of 
milers, drums or other parts shall be reinforced 
n all cases where their measurement exceeds 2% 
nches by 3% inches. f

(e) All openings in flat or cambered surfaces of 
rollers, drums or other parts exceeding 2% inches

3% inches shall be reinforced or flanged iu- 
ards.
(/) All reinforcing rings or plates must be fitted 

losely to the plates they reinforce, and must be 
at least the same thickness.>f
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4.—Reinforcing Plates Where Brackets are 
Attached.

(a) In all cases where brackets or other fixtures 
lubjected to any working strain are attached to a 
raction or portable boilep^the plays to which 
hese brackets are attached shall be reinforced 
vith plates of the same 'thickness as the outer 
dates and properly riveted together, the outer 
ows of rivets attaching reinforcing plates must 

>e outside the bracket. All brackets shall be 
iroperly fitted (without white metal or other fili­
ng) to the plates, flat or curved, with stud holes 
irilled to suit the holes in brackets, which must 
e drilled to templets and the studs attaching 
lame shall be tapped through both plates where 
einforced. (No cap screws will be allowed.)

(ft) When the shell plates of a fraction or port- 
nches Able boiler are at least 20 per cent, in excess of the 
1 nozzle hickness required by these Regulations for the 
workin ictual working steam pressure, and provided 
are lut il ways that the said plates are not less than one- 
In traflwlf an inch in thickness, and that the studs
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attaching the brackets or other fittings referred t amet
in this section have not less than twelve threat 
per inch, the reinforcing plates under bracket a 
jtachments may be omitted

15.—Manholes.

Hori

ot les 
fn 

lell a 
bove i 

the

-M.
All boilers shall be provided with the prescribe 

number of manholes of standard size, strengthene 
with reinforcing ring cut from boiler plate of 
least the same thickness as the shell and equa 
exclusive of rivet holes, to the area of section ci 
from shell in line with its longitudinal axi 
riveted around the manhole opening.

A flange formed inwards on the reinforcii 
plâte to receive the door is required. The rei 
forcing plate must be placed on the inside [ateria 
boiler, except in boilers under 42 inches diametep 
when it may be placed outside.

All manholes in flat surfaces must be flang<
from solid plate inwards. ich th

All manhole flanges must have a ring not le ouhds
200 ] 

less
than % x 1% inches securely shrunk aroui 
flange, which shall be faced to form a joint.

The rivets holding reinforcing rings to ahefcapecti 
must be sufficient for caulking purposes, but the -e usee 
area in no case shall be less than 120 per cei mge n 
above the net sectional area of part cut from sh^mbine 
in line of its longitudinal axis.

16.—Location of Manholes.

ss thaï 
ates n
(a) M 

Dits at
There shall be a standard manhole in the upp^ouidg,. 

part of the. shell of a fire-tube boiler 42 inches a: 
above in jfliameter, excepting vertical flre-tu 
boilers, where the furnace or tubes prevent accegrewe^ 
to the interior of the boiler.
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Horizontal cylindrical boilers 48 inches in 
ameter and upwards shall contain two manholes 
)t less than 10 x 15 inches in the clear, one in 
te front head below the tubes and one in the 
tell above the tubes. In boilers 66 inches and 
)ove in diameter manholes shall be 12 x 16 inches 
. the clear.

prescribe 
rengthene 
plate of i 
and equa 
section ci 
linal axi

.—Manhole and Handhole Doors, Bolts and 
Bridges.

Manhole and handhole doors must be well fitted
ad faced off to form a good tight joint. The 
assible lateral motion must in no case exceed %• if» • wooium latciai rnuuuu muoi iu nv taac CAbCCU /S

Vh 01 CeiWcll‘ ^ast iron manh°le doors of good design and 
i Q MFe Zhen of ample thickness and a good quality of 
ins ae Baterial may be used for boilers carrying a prés­

ure not exceeding 100 lbs. Doors not exceeding
m x 16 inches to be made of steel plate at least 1 

be thick, or of approved pressed steel design %
Bch thick, for pressures from 100 pounds to 125 

g not lefcunds pressure inclusive; and from 125 pounds 
k aroum 200 pounds pressure inclusive, these shall not 
joint. le less than 1% inches and 11-16 inch thick 
j to shAgpectively; if two flat plates riveted together 
but thel-e used for manhole doors, the plate forming the 
per ceAnge must not be less than % inch thick and the 

from shAmblned thickness of the two plates must not be
ss than 1 inch and 1% inches respectively. The 
ates must be well riveted together.^)
(a) Manhole doors are to be provided with two

■alts at least 1% inches in diameter, having a 
the uppftoulder on the outside, screwed through the door 
aches aftd riveted to the inside. For pressed steel 

fire-tutors less than % inch thick the bolts must be 
;nt acceJrewgjj through the door, nutted and riveted over.
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(ft) For working pressures up to 100 pounds in 
elusive cast Iron handhole doors may be used when 
of good design and material, and may be made of 
cast malleable for pressures exceeding 100 pounds 
when not over 2% x 3% inches. When exceeding 
2% x 3% inches and a pressure of over 100 pounds e 
is carried steel plate doors must be used ; th 
thickness of door flange to be at least the thick 
ness of surrounding shell plate.

ant
(c) Handhole door bolts must be not less than 

% Inch in diameter for doors 2% x 3% inches, 
at least % inch when exceeding that size, all 
being screwed through the door and riveted to 
inside.
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(d) All bridges used for manhole and handhole 
doors must be wrought iron or of pressed stee 
design and of ample strength to withstand th< 
stress put upon them. Bridges used for doors not 
exceeding 2^ x 3^ inches may be cast malleable 
iron.
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18.—Handholes and Washout Plugs.

All cylindrical horizontal boilers less than 42 
inches in diameter must be provided with a hand 
hole in each head below the tubes ; not less than 
3 inches by 4% inches, which must be flanged in 
wards or reinforced.

All other types of boilers must be provided with 
sufficient mudhole or handhole and washout plug 
openings to provide for properly cleaning and in 
specting every part of the boiler. When mudhol 
openings are threaded for plugs the plugs must ii 
all cases be of brass.
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—Handhole and Washout Holes in Loco­
motive Type.

|a locomotive type boiler shall be provided with 
Ifflcient handholes and washout plugs to allow 
|e whole of the interior to be inspected and for 
ishing out.

|ln no case shall there be less than six handholes 
less than twelve such openings in all, the whole 
be located as approved in design and due regard 

[d to facility of access when the machinery or 
1er attachments are mounted on the boiler, 
;at care being given to secure the best arrange­
ant for cleaning the Interior of the boiler. Wet 
:tom boilers must have a plug in the lowest 
•t of shell and have a drainage tube in bottom 
drain ashpan.

20.—Firehole Doors.

i'ireholes in portable, traction and locomotive 
^box boilers and in vertical boilers exceeding 
inches in diameter must not be less than 10 

15 inches, or equivalent area if the maximum 
biension is not less than 14 inches, in the clear,
I allow for examination of firebox.

21.—Handholes in Vertical Boilers.

l11 vertical flretube bodlers shall have not less 
^n 7 openings for cleaning out purposes, located 
follows: One at the water line 4x6 inches, 

|ee in line with the lower tube sheet, two at 
Itom of water leg, one small plug under the 
|hole door; boilers exceeding 36 Inches in 
Imeter shall contain two 4 inch x 6 Inch hand­
les located at the water line and spaced opposite 
|one another.



22.—Minimum Diameter of Stay.

No stay less than % Inch as measured over 
threads shall be used in the construction of 
boiler.

23.—Screwed Stays to Have Substantial Hej

Screwed stays (not fitted with nuts) must] 
thoroughly fitted to the sheets, be well set up, 
the ends well riveted over to form good substam 
heads, but standing not more than 2% or 
than 2 threads above the sheet at their cent 
The number of threads per inch shall not ex 
12 or be less than 11 in any plate or shell i 
boiler except for standard steam and w 
pipe sizes. The use of the Whitworth type- 
thread is recommended.
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>5.—V
24.—Maximum Working Stress- on Stay

st

sect k

The maximum working stress on stays shall 
as follows:

(o) Iron—For screw stays and other 
which have been welded 5,000 pounds per sqii 
inch net section will be the maximum stress 
lowed. For screw stays and other stays 
welded, 7,000 pounds per square inch net 
will be the maximum stress allowed.

(6) Steel—For screw stays and other 
less than 1% square inches net sectional 
8,000 pounds per square inch will be the maxin 
stress allowed. For all other stays 9,000 
per square inch net section wjll be the maxin 
stress allowed. /

(c) Steel stays may be upset at ends but 
welded in any way. Longitudinal stays mus 
secured to heads by nuts and washers and

daxin 
me co 
follow

pou k

a. of 
inch

st k

ie

Studs 
pped t 

stuc

3



33

STAY.

ired over 
iction of

NTIAL He.

its) must 
11 set up, 
d substan 

2% or 
heir cent 
11 not ex 
)r shell i 

and w 
)rth type

on Stay! 
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other sti

^ted over on the sheets, excepting that where 
ends of longitudinal stays if secured by nuts 
washers, would be exposed to the action of 
fire; as in the case of the back ends of the 

'ttudinal stays below the flues of horizontal 
|ular boilers, they may be attached to angles, 

plates or tee bars riveted to the boiler head 
having an ample water space between them 
the head of the boiler.

loles in sheets for stays not screwed into or 
ited to plates must be not more than 1-16 of an 

Ih larger than the diameter of the stay and to 
1 finished by reaming or by rose cutter, or 
(lied.
stays must be arranged so as to admit of free 
less to the interior of the boiler.

p.—Working Stress on Studs and Bolts.
1

Maximum stress on studs and bolts used for 
le covers, flanges and accessories will be taken 
follows:

imPstressla- of Bolt or stud-
stays 
net sec!

other 
tional 
ie maxin 
1,000 pou k 
ie maxin

nds but

Allowable Stress, 
inch...................... 3,000 pounds per sq. inch.

......... 4,000 “

......... 5,000 “

......... 5,500 “

........... 6,500 “7 rtnrt ««

Studs'screwed into plain flanges, etc., must be 
pped to a depth of not less than the diameter of

lys mus#e stud, 
rs and

3
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26.—Domes on Cylindrical Parts of Boilers a^ 
Openings for Other Purposes.

Any opening for domes, manholes, handholes, 
for other purposes oa, shells or cylindrical parts 
boilers must have its shorter axis in line with tl 
longitudinal axis of same, and when that is ovd 
2% inches be reinforced by a plate riveted aftq 
careful fitting to the shell, around the openinj 
The reinforcement must be equal in cross sectic 
and strength exclusive of rivet holes to the sectic 
of plate cut out of shell or covered by the dome 
line with its longitudinal axis. The combine 
area of rivets securing the reinforcement to she 
must be exclusive of those necessary to hold doi 
to shell, 120 per cent, in excess of the area of se 
tion so removed or measured.

27.—Maximum Working Pressure Allowed on
Boiler.

The maximum working pressure to be allow» 
on the shell of a boiler constructed of steel 
wrought iron shells or drums shall be determin» 
from thç minimum thickness of the shell platei 
the lowest tensile strength stamped on the plat» 
by the pjlate manufacturer, or as established bl 
authoritative test, the efficiency of the longitu» 
inal joint, the inside diameter of the outsi» 
course, and the lowest factor of safety allowed bj 
these rules, the formula being:

B = 2T x S, x K

= Di
the 

Ithe al 
|gitudi 

K in 
fe by i

Dr xF
B = Maximum allowable working pressure 

pounds per square inch. '
T = Minimum thickness of shell plate in inches.] 
S = Tensile strength of plate in pounds.
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Efficiency of longitudinal joint. See sections 
34 to 39).

The inside diameter of the outside course of the 
shell or drum expressed in inches 

[Lowest factor of safety allowed by theee 
regulations.

28.—Efficiency of Ligament.

rhen a shell or drum Is drilled for tube holes In 
ine parallel to the axis of the shell or drum, 

efficiency of the ligaments between the tube 
?s shall be determined as follows:

ten the pitch of tube holes on every row is 
lal the formula is:

-dr

Pi
= Efficiency of ligament.

fi = Pitch of tube holes in inches.
= Diameter of tube holes in inches.
the efficiency of the ligament as calculated 

Ithe above rule is less than the efficiency of the 
|gitudlnal riveted joint it shall be substituted 

K in calculating the maximum working pres­
se by the formula given in section 27.

29.—Factors of Safety.

loilers well designed, well constructed and 
le of good material should be allowed a higher 
rking pressure than boilers inferior in any of 

above respects, and unless this is done the 
i>erior boiler is placed at a disadvantage, and 
)d workmanship and the use of good material 
|1 be discouraged.
'o provide for the above, the following rules 
irdlng factors of safety for cylindrical boilers 
cylindrical parts of boilers have been adopted.
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When cylindrical shells of boilers are made] 
the best material (either iron or steel), with 
holes drilled in place, from the solid plate, 
plates afterwards taken apart and the burrs 
moved, and all longitudinal seams fitted w| 
double butt straps, each at least five-eights 
thickness of the plates they cover, the seams beil 
double riveted with rivets having an allowance! 
not more than 75 per cent, over the single she 
and having the circumferential seams construe! 
so that the percentage is at least one-half that) 
the longitudinal seams, and provided that 
boiler has been Inspected by inspectors authorid 
by the Act during the whole period of constructij 
in accordance with these regulations, then 
may be used as a factor of safety. But when 
above conditions have not been complied with, 
additions in the following scale must be added! 
the factor of safety, according to the circumstanj 
of each case.

To be added to factor of 4.50:
A. .10 Holes in .longitudinal seams, fair

good, but drilled from solid out| 
place after bending edges of plates

B. .20 Holes in longitudinal seams, fair
good, drilled from solid out of pli 
before bending edges of plates.

C .20 Holes in longitudinal seams, fair a 
good, punched, after bending edges 
plates and reamed after assemblln 

D .30 Holes in longitudinal seams, fair a 
good, punched before bending ed| 
of plates and reamed after asset 
ling.

B .07 Holes In circumferential seams, fair a 
good, drilled from solid out of pli 
after rolling plates.

.1

.E



37

.10 Holes in circumferential seams, fair and 
good, drilled from solid out of place 
before rolling plates.

.10 Holes in circumferential seams, fair and 
good, punched after rolling plates and 
reamed after assembling.

.16 Holes in circumferential seams, fair 
and good, punched before rolling 
plates and reamed after assembling.

.70 In longitudinal seams, if double .butt 
straps are not fitted, and the said 
seams are lap and double riveted.

.50 In longitudinal seams, if double butt 
straps are not fitted, and the said 
seams are lap and treble riveted.

.60 In longitudinal seams, if only single 
butt straps are mtted, and the said 
seams are double riveted.

11.00 In longitudinal seams, when any de­
scription of joint is only single riv­
eted or when double butt straps are 
used and only one row of rivets is in 
double shear.

.60 Holes or rivets in longitudinal seams, 
not fair or not good.

.20 Holes or rivets in circumferential seams, 
not fair or not good.

.40 Holes in any seams not properly spaced 
in crossing.

.40 When material is doubtful and not prop­
erly certified in accordance with regu­
lations.

.60 If Joints are not close fitting, the plates 
being open when boiler Is finished or 
workmanship unsatisfactory.
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R .60 If boiler has not been inspected by | 
spectors authorized by the Act dur 
the whole period of construction in| 
cordance with these regulations.

Where marked * the inspector may according 
circumstances increase the factor given, and I 
the event of satisfactory information not be| 
obtainable the inspector shall use a basic fac 
of safety of five (6) with such additions as 
judgment may dictate.

In the foregoing A, B, C, D, E, F, G, H must| 
used separately, but may be added, when justif 
to either I, J, K, L, M or N separately, and tol 
P, Q or R separately, or to the whole four latf 
when calculating the efficiency of a Joint.
8 Where any boil€r has been subjected I 

overheating, strained by forcil 
crystallised by age or otherwise 
paired, the factor of safety shall 
increased according to the discret^ 
of the Inspector.

Nothing in these regulations shall be constru 
as requiring the department to provide for 
inspection of boilers outside of the province.

30.—Maximum Pitches fob Riveted Joints.!

P„= (CxT) + lg.
When

T=Thickness of plate In inches. ,
PM = Maximum pitch of rivets in inches (not to exce 

ten inches) immediately inside the cat 
edge or edges.

C=Constant applicable from the following tabll
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imber of rivets 
|in one pitch.

1 ......................

Constant for 
lap joints.

.... 1.31 .... 

.... 2.62 .... 

.... 3.47 .... 

.... 4.14___

Constant 
for double butt 

strap joints.
.......... 1.75
.......... 3.50
.......... 4.63
.......... 5.62
.......................... 6.00 —

When work is first class such pitches may be 
lopted, so far as safety is concerned, yet, in 
line cases, it may not be well to adopt the great- 
ht pitch found by the formula. The maximum 
Itch should not exceed ten inches with the thick- 
it plates for boiler shells.

31.—Lap Outside Rivets.

The lap outside rivets measured from the rivet 
|ole to edge of plate must be at least equal to 
lameter of rivet hole.

32.—Minimum Diameter of Rivet.

The minimum diameter of rivets in riveted 
lints shall be % of an inch after driving and in 

to case less than the thickness of any one plate 
joint.

33.—Rivet Heads.

The button head or partly spherical form of 
Ordinary rivet heads is recommended made to 
le sizes given below:

ring tab!



Size Button Heads Countersunk

Diameter 
of rivet 
before 

driving
Height Diameter 

at Base Depth
Diameti 

at outsj 
of she«

6/8"
3/4"
7/8"

1"

16/32"
9/16"

21/32"
3/4"

1 1/8"
1 5/16"
1 1/2"
1 3/4

5/16"
3/8"
7/16"
1/2"

1"
1 3/16" 
1 3/8"
1 9/16"

ider 
Dllere 
lit i 

Unts 
ructl

Providing conical head rivets are used the 
lowing proportions should be followed: the 
of the head at eacn side of shank should be abc 
14 Inch for % Inch rivets, 6-16 Inch for % in| 
rivets, and % Inch for 1 Inch rivets.

The height should not be less than three-qu^ 
ters of the diameter of the rivet

34.—Efficiency of Riveted Joints.

The efficiency that a unit of length of a rivetl
joint has to the same unit of length of the sol|
plate of which that joint Is composed shall
calculated by the following formulée:

In the following formulée the strength of rive
In double shear Is taken as being 1.75 times
strength In single shear.

„ . . Shearing strength of rivets per sq. in.!L—a constant^ ~—n—1---- -—-——--------- ------1Tensile strength of plate per sq. in.
and may be taken as:

.85 for Iron rivets In Iron plates.

.70 for steel rivets In steel plates.

.65 for Iron rivets In steel plates. f

a = a

kt —

la = a
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I Chain riveted Joints are prohibited for use 
ider these regulations which allow for use in 
idlers only the staggered types of riveting and 
lit the number of rows of effective rivets in 

tints to three whether in lap or butt strap con­
duction.

: = efficiency of joint, 
it = efficiency of plate in joint.

= efficiency of rivets in joint.
,t = efficiency of combined plate and rivets in joint.

= Kt.K, or Kst, whichever is least.
1 =s Pitch of rivets in inches in outside row when 

calculating the efficiency of joints.
I — Diameters of rivets after driving, equal 

diameter of rivet holes in joint.
' = Thickness of plate in inches.

35.—Single Riveted Lap Joint.

■t =
P—<1

xC
P X T

a = area of one rivet in single shear.

36.—Double Riveted Lap Joint. 

P-d
•t —

x C
P X T

a — area of two rivets in single s^ear.
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37.—Treble Riveted Lap Joint. 

P-d

»c
P x T

3a = area of three rivets in single shear.
Single, double or treble riveted butt strap joint] 

t with single butt straps shall be considered equal 
respectively to single, double or treble riveted la( 
joints.

38.—Double Riveted Butt Joints with Equai) 
Straps and Equal Pitch of Rivets in Eaci 
Row.

rz _ P-d

: X C
P x T

3.5a = area of two rivets in double shear.

39.—Treble Riveted Butt Joints With Un equai 
Straps and Each Alternate Rivet Omittei 
in Outer Row.

Kt = P—d

K. =
PxT

x C

8a—area of four rivets in double shear plus one| 
rivet in single shear.

v _ (a x C) + [(P—2d) x T]
’l---------------p^T---------

a=area of one rivet in outer row in single shear]
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40.—Distance Between Rows of Rivets.

t/ (IIP + 4dXP + 4d)
10

!

Minimum distance 
in inches between 
ows of rivets for lap 

joints and double 
riveted butt joints 
with straps of equal 
width, when every 
other rivet is 
omitted in the outer 
row, and treble riv­
eted butt joints with 
straps of equal width 
and with full num­
ber of rivets in all 
rows.

-P + d
Minimum dis­
tance in inches 
between rows of 
rivets in double * 
riveted butt Joints, 
with equal straps 
and with full 
number of rivets 
in all rows and 
between outer 
and middle rows 
of rivets for 
treble riveted butt 
joints when every 
other rivet is 
omitted in the 
outer row.
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V'i = v ( HP + 8d ) ( P > 8d)_ 
20

Minimum dis- 
tances in Inches 
tor treble riveted 
butt joints be­
tween inner and 
middle rows when 
every other rivet 
is omitted in 
outer row.

Pd = 3P + 4d 
10

Minimum diagonal pitch in 
inches for treble riveted butt 
joints between inner and middle 
row when every other rivet is 
omitted in outer row.

p _ 6P + 4d
--------ÏT~=

Minimum diagonal pitch in 
inches for all rows in double and 
treble riveted lap joints, also for 
double and treble riveted butt 
Joints, with full number of rivets 
in all rows.

Pb= r»p + d=
Minimum diagonal pitch in 
inches between outer and middle 
rows of treble riveted butt joints 
when every other rivet is 
omitted in outer row. x

41.—Butt Straps With Full Number Rivets in 
all Rows.

Ti = Thickness in inches for butt straps.
Ti for double butt straps =!L^_T

O

Ti for single butt straps =? * ^

42-
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142.—Double Butt Straps fob Joints with Un­
equal Straps when every Alternate Rivet 
is Omitted in Outer Row.

_ 5xTx(P—d)
8 x (P—2d)

1

43.—Longitudinal Seams.
)itch in I 
ted butt 1 
d middle 1 
rivet is I

All longitudinal seams of horizontal cylindrical
1 shells of boilers shall be above the centre line of
I boiler. No longitudinal seam of any boiler shall
I have a continuous length of more than 10 feet.
I The difference in location of adjoining long-

•itch in 1 
uble and 1 
also for I 

ited butt I 
of rivets I

1 itudinal seams (where more than one) on the'
I cross section of boiler shall, where practicable, be
I not less than 30 degrees.

1 44.—Cylindrical Heads, Either Dished or Flat.

itch in I 
1 middle 1 
tt joints I 
ivet is I

X
Convex heads when dished to a radius equal the

1 diameter of the shell or drum to which they are
1 attached, or less, and when they are also true
I portions of spheres do not require staying if their
I thickness is 1-16 of an inch more than the shell or
I drum plates as found by the formula in section 27.

mers IN 1
The pressure allowable on heads which are

I dished to a radius greater than the diameter of
I shell to which they are attached is as follows:
I Being limited to that allowable for the shell to
I which they 'are attached and stayed as flat sur- 
1 faces when thickness of head does not make “B"
1 to equal that allowed for shell; but the resistance
I to rupture or collapse as found by the following
1 formula may be considered when calculating the
1 stays reqqlred.
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B = —1) x St 
R x 56

B = pressure allowable in pounds per square inch., 
t = thickness of plate in sixteenths of an inch.
St = tenpile strength of plate per square inch.
R = radius to which head is bumped in inches, 
h = camber or height of bump measured from chord in| 

t inches.
c = diameter of spherical portion of head exclusive of | 

of rradius at flange in inches. h*

45.—Radius to which Head is Bumped.
6 /

•R-(àc)»+h2 /
2 h

will give rhdlus to which a head Is bumped, care| 
being taken to measure b and c correctly.

The 
bead

ITl

Wh
^tayec
Shall

t 46.—Cox cave Heads.

Concave heads are to be considered as only 601 
per cent, of the strength of convex after calcu­
lating as above. The circumferential joints for| 
all such heads should be carefully calculated, be­
ing at least 55 per cent, the value of the solid I 
plate, and double riveting used where practicable. | 

Flat heads should be stayed preferably by longl 
tudinal stays having substantial upset ends and I 
fitted with nuts and washers, the area to be stayed 
to be determined as follows: When* the head is | 
flanged and riveted to the shell, a portion of it be­
comes stiff enough to carry the boiler pressure I 
without depending upon the braces. The distance | 
that thus becomes self-supporting may be deter­
mined by the following formula:

The 
lin wt 
rivete 
them 
lot sta
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The allowance In Inches for shell as stay to 
head to equal

112 x (»
B

or radius of curvature of head flange 
whichever is greatest.

= thickness of head In sixteenths of an inch. 
— working pressure.

cclusive of | 
..

PED.

ped, care |
r.

only 60 
r calcu- 
>ints for I 
ated, be- 
he solid I 
LCtlcable. | 
by longl- 
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e stayed 
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pressure 
distance 
>e deter

48.—Abba of Head to be Stayed.

When the area of any segment of a head to be 
Stayed Is required, one of the following formulae 
bhall be used:

h5 2c x h 4h* .= — 4- —-— or—— 
2c 3 3

.608

= height in inches of segment to be supported. 
: = length in inches of chord of segment to be 

supported.
. = area of the segment in square inches.
=radius of inches in segment to be supported.

49.—Pitch of Stays in Head.

The pitch of stays is governed by the manner 
lin which they are attached to the head. When 
Iriveted to the head, the area of rivets attaching 
Ithem must be 20 per cent, in excess of the area 
lot stays required. „

IN — number of stays required.
I A —area of head requiring staying in square 

inches.
|B = working pressure, 

x B=total stress on stay.
A x B
N x C

= area of one direct stay.
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60.—Maximum Stress Allowed on Stats. 1

C = constant for maximum stress per square lnclj 
on stays.

= 9000 for steel stays of 1.6 square Inches nei| 
sectional area or over.

= 8000 for steel stays If under 1.6 square lnche 
In net sectional area.

= 7000 for Iron stays not welded.
= 6000 for Iron stays that have been welded

61.—Diagonal Stats.

Diagonal (round or square) stays must be in] 
creased In area to an amount which shall be not 
less than the area that would be required for

Ha direct stay multiplied by -L

62.—Rivet Area fob Stats.

I The i 
lys ol

When 
ates 1 
ea shi 
r dial 
ed in 

kould 1 
(The i 
kali be
ISwt x

When H equals the length of diagonal stays,
L equals the length of a line drawn at right 

angles from the surface to be supported to a pointl 
on this line at right angles to the end of the dif 
agonal stay.

The angle which a diagonal stay makes wlthl 
the shell shall not exceed 30 degrees and should| 
be as much less as possible. The welding of crow­
feet or plain ends on stays is prohibited.

The rivet area attaching stays of all kinds to a 
head or shell shall aggregate 20 per cent greater | 
than the stay area. If, however, the ends are at­
tached to angle or tee bars the bolt or pin being 
in double shear may have an area of 26 per cent, 
less than the stay, but no allowance is to he made 
for value of the bars as stays in this or any other 
case.

I The i 
ipport< 
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All st 

I which 
lise pr<

IWorku
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■53.—Minimum Diameter ok Rivets in Stays.
|The minimum diameter of rivets attaching 
lys of all kinds shall be % of an inch.

54.—Gusset Stays.

I When gusset stays (which must be attached to 
lates between two angle irons) are used their 
lea shall be 10 per cent. In excess of that required 
!r diagonal stays, but as diagonal stays can he 

ed in most cases where gusset stays can, they 
kould be given the preference.
The working pressure allowed on gusset stays 

jail be calculated as follows:
ISwt x W k T v L

1

E
X -

H .9 = B.
rhere
E = area in square inches of surface supported.

|Swt = working tensile stress in pounds per square 
cL
’ = width In Inches of web of stay at narrowest 

part.
1= thickness of web in inches.
| = as for diagonal stays.

:as for diagonal stays.

66.—Flat Subfaces.

I The maximum stress allowable on flat plates 
Imported by stays shall be determined by the 
flowing formula:
All stayed surface formed to a curve the radius 

I which Is over 21 Inches, excepting surfaces other- 
|ise provided for, shall be deemed flat surfaces.

lur i • C X t*I Working pressure = - ■ -
P

/

4
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Where v
t = thickness of plates in sixteenths of an inJ 

where doubling plates are used, for) 
take .75 of the combined thickness of bo 
plates.

p=pitch of stays in inches when equally spac 
• in both directions.

C = 112 for screw stays with riveted heads, pla 
seven-sixteenths of an inch thick 
under.

C = 120 for screw stays with riveted heads, plaJ 
over seven-sixteenths of an inch thick.

C = 120 for screw stays with nut outside she 
plates seven-sixteenths of an inch thi| 
and under.

C = 125 for screw stays with nut outside she 
plates over seven-sixteenths of an in| 
thick and under nine-sixteenths of 
inch.

C = 135 for screw stays with nut outside she 
plates nine-sixteenths of an inch thi 
and over.

C = 176 for stays with double nuts having one
on the inside and one nut on the outsil 
of plate, without washers or doublll 
plates.

C = 160 for stays fitted with washers or doublij 
strips which have a thickness of at le/ 
the thickness of the plate, and a diametj 
of at least .5 of the greatest pitch of 
stay, riveted to the outside of the plat) 
and stays having one nut inside of 
plate and one nut outside of the wash) 
or doubling strip. For t take 72 per ceq 
of the combined thickness of the pla 
and washer or plate and doubling strlp.l

C = 200 for stays fitted with doubling strips whl) 
have a thickness equal to at least 
thickness of the plate reinforced,
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of an ini 
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nths of

bside she

covering the full area braced (up to the 
curvature of the flange, if any), riveted 
to the inside of the plate, and stays hav­
ing one nut outside and one inside of the 
plates. Doubling plates to be substanti­
ally riveted. For t take 72 per cent, of 
the combined thickness of the two plates. 

200 for stays with plates stiffened with tees 
or angle bars having a thickness of at 
least the thickness of plate and depth of 
web at least one-fourth of the greatest 
pitch of these stays and substantially 
riveted to the plates, and stays having 
one nut inside bearing on washers fitted 
to the edges of the web, that are at right 
angles to the plate. For t take 72 per 
cent, of the combined thickness of web 
and plate.

56.—Unequal Pitch.
inch thi rhen the pitches of stays are unequal,

Ing one 
the outs 
>r doubli

l8 + w1 is to
aken instead of p8.

l = the pitch of stays in inches in one row. 
w—distance in inches between two rows of 

stays.
>r doubli 57—Ibregular Staying.
of at lea
a diamet i case of irregular staying as in figure below' 

is to be taken instead of p8.the plati 
side of 
he wash 
12 per cei 

the pla 
ng strip 
trips whi 
t least 
irced, ai

8



58.—Tube Sheets. of i 
she<

The minimum thickness for a tube sheet of Is Bta-
la, wtsize shall be 5-16 of an inch.

pou
59.—Support Given by the Tubbs.

The rectangular area covered by the tubes! 
tube sheets shall, in accordance with the follow*:lea8t 
formula, be considered as stayed by the tubes, ■ t 
no value is to be allowed for beading as stayl insidt 
its use being only to protect ends of tubes fX. thicl 
fire or rust. tdist

<
1 112 x V
"2 V ; B

A. = distance in inches from ed|
hhe ar 
e of tx 
BUfflcil 
e plat

2 tube-hole to outside edge 
rectangular area stayed by] 
tubes.

t = thickness in sixteenths of inch. ■ y
dr = outside diameter of tubes.
B—working pressure.

60.—Minimum Size of Ligaments. ft.bo.^
■the lo<

The minimum size of ligament between any ft*?* 
tubes shall be .3 square inches in section or g 
less than % of a lineal inch measurement whg.8 ,
ever is greatest, for boilers with horizontal tug t e a 
For vertical boilers the minimum size shall beeL 
square inches in section or % of a lineal » 
measurement which ever is greatest. ■—Inte

Boili
, 61.—Compressive Stress on Tube Sheet. ■ subji

A greater compressive stress should not be»he fu 
lowed on the upper edges of tubesheets w*d fun 
crownsheets are supported by girders, and gr, if i
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sheet of

ÜBES.

he tut 
he follow 
ie tubes, | 

as staj 
tubes fij

from eda 
ide edgei 
itayed by I

of such girders rest on the upper edges of 
sheets, the girders not being supported by 
stays, than as found by the following for- 

la, which limits such compressive stress to 
fo pounds per square inch of sheet between

ts; ^ pX = working pressure

: least horizontal distance between centres of 
tubes in Inches.

: inside diameter of tubes in inches.
: thickness of tube plates in inches.

: distance in inches between tube sheet and 
opposite side of combustion or firebox.

['he area of the tube sheet between the upper 
of tubes and the bearing point of girder must 

sufficient to transmit, without distortion of the 
|e plate, the stress above dealt with.

62.—Belly Stays.

INTS.

aen any 
ition or 
nent wl 
ontal tut 
i shall 
lineal ii

Sheet.

I not bel 
eets w| 
s, and

boilers 36 inches and upwards in diameter, 
the locomotive type with straight firebox tube- 
ets, the portion between bottom tubes and top 

bolts in throat sheet must be stayed, as for 
surfaces, by belly stays riveted to the barrel, 

lir ends arranged to receive staybolt from tube- 
let.

-Internally Fired Furnaces or Parts of 
Boilers (other than ordinary firetubes)
SUBJECTED TO COMPRESSION.

The furnace plates in plain circular internally 
furnaces, not exceeding 42 Inches in diam- 
if not found sufficiently strong must be
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stayed as flat surfaces, allowing In the calculât! 
for such 75 per cent, of the value of the resist^ 
to collapse as found by the following fori 
the pitch of stays being computed by the rulel 
flat surfaces, but the pitch shall In no case exJ 
eight inches on the furnace plate. For furnj 
over 42 inches In diameter no allowance for vj 
of resistance to collapse shall be made, 
must be taken not to reduce the efficiency of | 
riveted joint when applying these stays.

r* _ C x T1
(L, + 1) Dr

Where—
Dr = outside diameter of furnaces in inches.
T = thickness of plate in inches.
Lt = length of furnace in feet, or length betv 

rings.
B — working pressure per square inch, wl 

must not exceed that found by the liij 
ing formula, as follows:

10,000 x T
Dr

= B

)6,00l
leted
>7,501

eted.

>,900 :

C = constant according to the following circ 
stances:

Furnaces with butt joints and rivet 
punched small and reamed out in place.

112,500 where the longitudinal seams are don 
riveted, and fitted with single butt straps.

100,000 where the longitudinal seam is sin 
riveted, and fitted with single butt strap.

112,500 where the longitudinal seam is si 
riveted and fitted with double butt straps, | 
where seam is welded.

Furnaces with lap joints and rivet holes punc 
small and reamed out in place:

Hues 
chai 

| a con 
ill be 

|lowlng

965.62
D

wort 
Lthickn 

(
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ie calculât! 
the realstj 
Ing fori 
y the rulel 
10 case exq 
For furnj 
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clency of | 
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ches.

ngth betv

Inch, wl 
)y the lid

ring circj

rivet hq 
e.
; are dou 
aps. 
n is sin 
P.

is sin 
straps, |

es punc

16,000 where thé longitudinal seams are double 
feted.
)7,500 where the longitudinal seams are single 
feted.

64.—Adamson Type Fubnaces.

l’or furnaces of the Adamson type, which do not re­
staying:

1,900 xT /, 1. + 12 \ , .wr* ( ~ wtt )= workmg pressure-
' = thickness of plate in inches, 

pr = outside diameter of body of furnace in inches.
= length between flanges in inches.

x T
65.—Corrugated Furnaces. 

= B for steel furnaces.
Dr 

lere—
' = thickness in inches.

X = Outside diameter in inches, measured at the 
|tom of the corrugations.

66.—Truncated Cones.

Hues used in vertical boilers as upper combus- 
In chambers formed in the shape of a frustrum 
]a cone when new and made to true circles, 
ill be allowed steam pressure according to the 

|lowing formula: -

965.625t-53.045l!
D,

working pressure in pounds per square inch, 
^thickness of cone in sixteenths of an inch 

(not to be less than 5-16 of an inch).
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Dr = outside mean diameter in inches.
I, = length of cone in inches which must not exct 

(135 x thickness of cone plate in inches)—12.

When the mean diameter of a frustrum of 
cone exceeds 36 Inches the cone shall be deemj 
a flat surface and must be stayed accordingly.

67.—Crown Sheets in Locomotive Type 
Other Boilers.

68.—Flat Crown Sheets on Traction ah 
Portable Boilers.

Perfectly flat crownsheets shall not be allow* 
In traction and portable engine boilers, and tb 
camber of same as measured from the extenslo

If side 
rown i 

Irebox

6!

When the tops of fireboxes or of combustiq 
boxes are flat (unless the outside sheet is paralll 
to the same) they may be supported by glrdej 
properly fitted to the edges of the tube plate 
the back plate or to the side plates, as the 
may be, by chipping and filing so that a go<j 
bearing may be effected on the edges of the 
sheets and also upon the flanged curve of tb 
crown sheet. When the tops of fire-boxes or coq 
bustion boxes are curved they may be stayed 
radial or direct stays, which do not enter the she 
at more than 5 degrees from a right angle to j 
tangent on sheet at point of contact, the pitch 
strength of the stays being determined by formuli 
The several rows of longitudinal stays on crov 
sheets must make equal angles from vertic 
centre line with the corresponding rows on opp 
site side, and their pitch shall be determined 
the formula for flat surfaces. No stays shall 
permitted to pass between the tubes.
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not exed 
)—12.

Bf side sheet to meet the curvature of centre of 
Brown sheet shall not be less than the width of 
Brebox X .14.

trum of 
De deemj 
dingly.

1
69.—Girder Stays on Crown Sheets.

I The working pressure on girder stays support­
ing the top of fireboxes or combustion boxes shall

Type Be calculated by the following formula, the pitches 
Bf girder stays and bolts in same being deter-

ombustid 
is paraît! 
)y girde 
plate an 

i the ca< 
at a goa 
of theJ 

ve of d 
:s or con 
stayed n 
the she 

ngle to 
pitch an 

j formuli 
on crowj 

vertia 
i on opm 
mined b| 
i shall d

■lined by formula for staying flat surfaces: 
Cxg’xT _p

(W—p) x D x L,
Bv = width in inches of combustion or firebox in 

line with girder.
B = pitch in supporting bolts in inches.
B) = distance in inches between girders from 

centre to centre.
B, = Length of girder in feet.
■—.depth of girder in inches at centre.
B[ = number of supporting bolts.
B1 = thickness of girdér in inches.
■ = ^ when the number of bolts is odd.
I N + 1
B _ 1200 (N + 1) wjjen nuInber of bolts even.

N + 2
I If the girders are made of steel the value of C 

Bs to be increased 10 per cent.

ION AS
70.—Water Spacè.

e allows 
, and tn 
extensio

I The water space outside the furnace of any in- 
Bernally fired boiler shall not be less than 2 inches 
Bn the clear. When the tops of fireboxes are 
Supported by girders there shall be a clear Water- 
Bay between the girders and crownsheet of not 
Bess than 1% inches and preferably 1% inches.
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71.—Wagon Tops.

The portion of backhead In a locomotive ty 
boiler not stayed to firebox will be stayed und 
the formula for flat surface.

73.—Throat Sheets.

Throat sheets in locomotive type boilers mb 
not be thinner at any point than the sheets th 
are attached to at the barrel connection. Th 
must be double riveted at barrel connections.

74.—Hydrostatic Tests.

When hydrostatic tests are applied to boilej 
built according to these regulations they will 
made in the ratio of 150 per cent, of the worklj 
pressure.

75.—Tensile Strength.

When the actual tensile strength of steel 
wrought Iron shell plates Is not known, It sh 
be taken at 65,000 pounds for steel and 45,0| 
pounds for wrought Iron, provided sample of 
terlal cut from boiler will pass prescribed bendlj 
test.

76.-

Wagon tops or saddle sheets of boilers are pij 
ferably made in one sheet with outside sheets 
water legs. When radial stays from crownshe 
enter the wagon top at any point at an angle 1«| 
than 65 degrees from a tangent to the wagon 
at point of contact the camber of crownshel 
shall be Increased to bring the angle within 
limit and ensure full threads of stay in wagon td
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76.—When Special Formula is Necessary.

If It occurs that there are parts of any type of 
aller for which formula has not been provided In 
lese regulations, the case shall be submitted to 

|he Department.

IV.—MATERIAL. 

t7.—Plate Maker’s Name and Tensile Strength.

Boilers! Every steel plate intended for the construction 
f boilers hereafter built for operation under 

mtive tySheae regulations must be stamped by the makers 
ived und vlth thelr names and the tensile strength. The 

itamps must be so located that they are plainly 
dsible after the boiler is constructed.
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78.—Steel Plates.

Steel plates are to be homogenous, made by the 
>pen hearth process and having the following 
ualities:

t

9.—Qualities of Plates and Limits of Same.

Shell plates or plates on which flanging is to be 
one may have from 65,000 to 65,000 (maximum) 
founds per square inch tensile strength, elastic 
imlt not less than one-half the tensile strength, 
longation not less than 22 per cent, in 8 inches, 
old and quench bends 180 degrees flat on itself 
without fracture on outside of bent portion. 
Maximum phosphorus .04 per cent., maximum 
ulphur .04 per cent.

80.—Firebox Steel.

Firebox plates shall have from 52,000 to 62,000 
maximum) pounds per square inch tensile
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strength, elastic limit not less than one-half th 
ultimate strength, elongation not less than 26 pa 
cent, in 8 inches, cold and quench bends 180 dj 
grees flat on itself without fracture on outside 
bent portion. Maximum phosphorus .035 per cent] 
maximum sulphur .035 per cent.

81.—Rivet Steel.

Steel for boiler rivets shall have from 45,00 
to 55,000 pounds per square inch tensile strength 
elastic limit not less than one-half the tensilj 
strength, elongation not less than 28 per cent.
8 inches, cold and quench bends 180 degrees fla 
on itself without fracture on outside of bent poi| 
tion. Maximum phosphorus .04 per cent., max 
mum sulphur .04 per cent.

It must test hot and cold by driving down on 
anvil, the rivet being held in a tool ; the head musj 
flatten until its diameter is 2% times the diamete 
of the shank (hot test), and 1% times the dial 
eter of the shank for cold test; all without d«| 
veloping cracks or flaws.

82.—Wrought Iron Plates and Bars.

The elastic limit will be % the tensile strength!

83.—Braces, Stays and Stay Bolts.
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Wrought iron, where used, must stand the samj 
bending tests as steel when bent lengthwise 
plates or bars, but the tensile strength will be 2| 
per cent, less, also the elongation. X

lle’st

All braces, stays, and stay bolts àre to be mad 
of iron or mild steel specially manufactured fo 
the purpose. Iron shall have a tensile strengiii 
not less than 46,000 pounds per square inch, elastif 
limit not less than 26,000 pounds, elongation nd 
less than 22 per cent, in a length of 8 inche
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teel to have a tensile strength of not more than 
2,000 pounds and not less than 52,000 pounds, 
lastic limit not more than 33,000 or less than 
6,000 pounds per square inch, elongation not less 
ban 25 per cent, in 8 inches.

/
84.—Stay Bolt Bending Test.
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Material for stay bolts must be smoothly rolled 
ad free from slivers, depressions, seams, crop 
ids and evidences of being burnt.
Iron for stay bolts must stand the following

[ests: Double bending test; close in both direc- 
ions without a flaw; nick and break test; a bar 
licked all around to a depth of not less than 8 per 
ent., and not more than 16 per cent, of the dlam- 
ter of the bar, and broken, shall show a clear 

fibre entirely free from crystallisation.
Steel for stay bolts must stand the following 

bending test: a bar taken at random full threaded 
lust bend cold 180 degrees around a bar of its own 
llameter without showing any cracks or flaws. 
The use of the Whitworth type of thread is recom- 
lended for stay bolts.

85.—Tubes.

Tubes, of whatever material manufactured, 
lust be truly cylindrical in form and meet the 

following physical tests:
For iron and steel the percentage of elongation 

Imust be not less than 22 per cept. in 8 inches the 
Itensile strength, elastic limit, etc., must agree 
|with that given for rivet bars.

Any tube must when cold stand without crack­
ing, expanding on a mandril bv repeated blows 

ith a hand hammer until it is % larger than 
its original diameter.



A piece cut from the tube must flatten closely 
without cracking, and a piece cut lengthwise froi 
a tube and flattened, must bend back on itself both 
cold and after being heated to .a red heat and| 
quenched, without cracking.

86.—Malleable Ibon Castings.

Malleable iron castings, where used, must bel 
clean and free from cracks. Samples from mal 
terial Intended for use in boilers constructed under! 
these regulations must stand repeated blows when| 
cold from a hammer without fracture.

87.—Rejection of Material.

In cases where tests show that for stay bars! 
rivet bars, tubes or malleable Iron castings, three! 
pieces (or in cases of lots of 100 or more, 3 per| 
cent.) of those subjected to test fail to meet the 
foregoing requirements, the whole lot so submitted) 
may be rejected.

88.—Cast Ibon.

89.—Steel Castings.
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It is desirable that the use of cast iron in boiler! 
construction under the provison of these régula-1 
tions be discontinued.

It may be used for manhole plates, handhole | 
plates, and nozzles for pressures not exceeding 1001 
pounds, but its use for manhole rings, steam| 
domes or like purposes, is prohibited.

It must be clean and of a soft gray texture.
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May be made by the open hearth or basic pro­
cess, but must receive such heat treatment as will 
produce a fine grained, homogenous and tough
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atal, free from slag, cracks and cavities, ln- 
rlous blow-holes and surface or other defects. 

[Tensile strength per square inch not below 
1,000 pounds.
[Elongation In two Inches not below 23 per cent. 
Reduction In area not below 30 per cent. 
Phosphorous not over .06 per cent.
Sulphur not over .06 per cent.

V. WORKMANSHIP.

90.—Goon Workmanship Essential.

| The manner in which punching, swaging, cut- 
lg and caulking or beading tools, whether hand 
machine used, are maintained, also the charac- 

kr of the workmanship generally, will be taken 
^to consideration when determining the factors 

safety. No leaks will be permitted to continue.

, 91.—Plates.

I The edges of all plates must be neatly planed, 
beared, rolled, bent or chipped without damaging 
hem in any way.
I All plates requiring scarfing must be properly 
one.

92.—Caulking.

[Caulking is to be done by hand or pneumatic 
immers and round-nosed tools; caulking edges 
te to be carefully prepared, the edges being bev- 
lled sufficiently to hold the caulking. The fit of 
pe joint must be made in laying of the plates, 
id excessive caulking avoided, and the lower 
late not nicked or damaged by caulking tools.

/



93.—Butt Straps.

I

Butt straps must be pressed to correct shi 
and edges of sheets forming joints bent aft< 
marking (but before holes are made) to ensui 
good fitting when assembled and correctness 
form. The edges of butt straps must be plam 
and the joint at connection be protected. T1 
scarfing of butt straps must take in the circui 
ferential rivets. : ,

94.—Holes in Sheets.

The drilling of rivet and stay bolt holes iron 
solid after plates are fitted is preferred, but the 
may, if not less in diameter than the thickness d 
the plate, be punched small before rolling afte 
the edges of the plates are bent, and drilled 1 
line after assembling. If holes are punched the 
must, for rivet holes up to 13-16 of an inch 1 
diameter, be punched % inch less, and for riv( 
holes over 13-16 of an inch in diameter be punchei 
3-16 inch less and reamed after assembling to en 
sure exact size and good, fair holes (all materia 
damaged by punching being entirely removed).

All burrs must be removed, the plates bein 
separated for this purpose.

95.—Scarfing.
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All plates requiring scarfing must be properl 
prepared in order to allow the joint to be we 
fitted and set up.

The lap over rivets on edge of scarfed portio 
must be at least equal to the diameter of the rivet 

Joints must be examined while assembling be 
fore any riveting is done. When assembled, joint 
must be close and well-fitting, being brought to
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jgether by fitting up bolts In holes specially pre- 
ired. The bringing of plates together by rivets 
forbidden. Holes In flanged plates must not be 

punched or drilled on inner plates until plates are 
(assembled when holes are to be marked off from 
(outer plates, the holes then made and reamed after 
(again assembling.

96.—Holes to be Faib.

After reaming, all holes for rivet seams must be 
[fair, punch marks obliterated by it, and so formed 
I that rivet heads will lie fairly to the sheet and be 
Iconcentric with the rivets.

Holes for stays and stay bolts must be left 
Ismail for reaming to ensure the threads in both 
(sheets being full and in a straight line.

97.—Drift Pins.

Drift pins may be used with light hammers to 
I pull the plates into position, but they must not be 
driven with such force as to disturb the metal 

[about the hole.
98.—Templets.

The use of permanent steel templets for stand- 
lard work is recommended. For other work it Is 
considered good practice to prepare one set of 
plates from which while flat a second set is marked 
off and assembled, the first set if correct being used 

[as templets for the rest.

99.—Rivets. ' _

Rivets should be driven wherever possible by 
I power rivetters; ak hammers may be used where 
I practicable. Rivetr must be heated their whole 

5
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length, and be of such length as to fill*the holes! 
by upsetting and form full heads, being left to| 
cool under pressure of rlvetter until black.

100.—Flanging Sheets.

101.—Tubes.

All t 
nay be 

^mall i 
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rent d
Flanging or forming should be done at onel 

heat, where two or more heats occur the whole I 
plate should be heated at the conclusion of the! 
flanging and left to cool slowly and equally, be [ 
lng covered and unexposed to draughts of cold air, I 
the same treatment being given plates flanged in| 
one heat, in which case reheating is not necessary. 
Sharp corners in flanges must not occur; the mlni-l 
mum inside radius allowed in flanges is one inch. I
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Tubes must fit the holes in tube sheets asi 
nearly as possible before expanding, the end near ! 
est fire being a driving fit when applied. The! 
ends must be prepared for this, and the holes in I 
sheets be truly round, with edges slightly rounded | 
and true to size.

The hole in sheet where the tube is entered is I 
to be only large enough to allow free entry of | 

' tube.
Tubes must be expanded by roller expanders.
The ends of tubes must not extend more than I 

three-sixteenths to one-quarter inch beyond sheet, 
according to the thickness of tubes, and then be | 
beaded against the tube sheet without cracking, 
to ensure which the ends of tubes must be an­
nealed.

The hand welding of tubes is prohibited.
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102.—Tube Sheets.

All tube holes must be truly round. The holes 
aay be punched three-sixteenths of their diameter 

small and bored to size with a rose cutter. The 
iges of holes are to be slightly rounded to pre- 

rent damage to tubes.

103.—Stays.

All screwed stays must have full, clean threads, 
true to size, and where riveted they must be neatly 

land carefully finished, the centre of stay in no 
:ase standing more than two and one-half or less 
than two threads above the sheets and be free 

|from cracks after riveting.
Where stay nuts are used they must have true 

land smooth bearing on the sheets or washers when 
(brought up, all threads being true to shape and 
leize.

ets as| 
id near-1 
d. The 
loles in 
ounded

ered is 
itry of |
I i

ders.
•e than I 
l sheet, 
hen be| 
acking, j 
be an-

VI. FITTINGS.

104.—Quaoty and Strength. *

The material of all mountings and fittings must 
|be of good quality and sufficient strength to with­
stand strains from internal pressure and work for 
their respective uses; those attached to boilers 
carrying over one hundred and twenty-five pounds 
of steam shall be of the class known as extra 

| heavy.
The nipples attaching same, when over one inch 

I in nominal diameter and screwed conhections are 
permitted, must be made of pipe, the walls of 
which are at least fifty per cent, thicker than 

| ordinafÿ standard steam pipe,
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105.—Mode of Attaching. at, si 

•ate $
Fittings or their bases when riveted to a boil® 

must be carefully flitted to the boiler before rive® 37,= 
ing, and in case of cast iron a caulking strip ®~ -g- 
soft steel or iron inserted between the boiler a® 
cast iron. The thickness of the flange of any irclrhere„ 
casting riveted to a boiler must not be less thag 
three times the thickness of the sheet to white A=a 
it is riveted. ■

Fittings must be provided for every boiler ® G=a 
follows: ■ B=v

106.—Safety Valves.

Every belief shall be provided with a lock pol 
safety valvÿof approved design under the folio® Whei 
ing conditions: Shall b

The springs and valves are to be cased in, ®t leas 
that they cannot be easily tampered with. Snd 9t0 

Provision is to be made to prevent the valv®Jre ex 
flying off in case of springs breaking. W the

Lifting gear is to be provided to ease all valve®1 tutec 
The springs must have a sufficient number ® 

coils to allow a compression under the working 
load of one-eighth the diameter of the valve. ■

Each valve is to be provided with a cap f<® All l 
safely protecting its adjustable parts, and fitte® lnche 
in such a manner that it can be efficiently sealeealves 
by the inspector. ealves,

With valves over two inches in diameter flang®111111 .c 
connections must be used. eccoraa

107—Area of Valve.

The area of any safety valve, measured at the Safet 
inside point of contact between the valve and th®ftst ire
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■at, shall be proportional to the size of the fire 
■ate according to the following formula:

37.5 x G
B + 15

■here—
1 A=area of valve in square inches at point of 

contact between valve and seat.
’ boiler a I Gz=area of fire grate in square feet.

1 B=working pressure in pounds per square inch.

\
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108.—Testing Valves.

I When considered necessary, the safety valves 
■hall be tested under full steam and full fires for

sed in, a 
h.
the valve!

Et least fifteen minutes with feed water shut off 
End stop valve closed; if the accumulation of pres­
sure exceeds 10 per cent, of the working pressure 
flf the boiler, a larger safety valve must be sub-

all valva 
lumber d 
i workinj 
valve, 

a cap foj 
and fitted 
tly sealej

Etituted.

109.—Twin Valves.

I All boilers requiring safety valves to be over 
1 inches in diametër are to be equipped with twin 
Balves instead of one large valve. Where the twin 
Ealves, or more than one valve are used, the mini-

ter flangjEmm combined cross sectional area shall be in 
Eccordance with the formula in section 107.

ed at tW 
î and tm

110.—No Cast Ibon Seat Allowed.

I Safety valves having either the seat or disc of 
East iron shall not be allowed.
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111.—Maximum and Minimum Diameter or 
Valve.

The diameter of a safety valve used on a boilerl 
shall not be less than 1 inch or more than 3| 
inches.

112.—Location of Valve, Escape Pipe, etc.

All safety valves are to be flitted independently! 
of any other connection to the boiler, and must bel 
placed immediately at the boiler, and no valve of I 
any description shall be placed between the safety! 
valve and the boiler, nor on the escape pipe be-1 
tween the safety valve and the atmosphere ; the I 
escape pipe shall have an open-ended drain at its I 
lowest point. The safety valve shall be located! 
so as to be accessible and must not be connected! 
to an internal pipe in the boiler.

113.—Fusible Plug.
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Every boiler shall be equipped with at least 
one fusible jjlug, which shall be kept in clean! 
and eflhcient condition. The body of the plug! 
shall be composed of brass with a taper hole! 
through its centre, the smallest diameter of this! 
hole to be at least % of an inch and to be filled! 
with good banca tin to efficiently protect the fire 
line when the water faljs below the minimum 
level prescribed by these regulations, and shall 
project through the sheet not leas than % of an 
inch and be located as shown and approved in 
design. All fusible plugs must be renewed at | 
least once each year and examined at each wash­
out.
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114.—Steam Gauge.

Every boiler shall be provided with a correct 
pressure gauge of proved reliable make, which 
shall be tested by the inspector at the time of 
inspection, and must be set to correspond with a 
standard test gauge and placed so as to be plainly 
visible by the operator. Traction and portable 
boilers shall be provided with a steam gauge 
having double tube type.

115.—Dial of Gauge.

The dial of the steam gauge shall be graduated 
to not less than 1% times the maximum pressure 
carried on the boiler, and for dark hours shall be 
well lighted.

116.—Syphon and Cut-out Cock.

All steam gauges shall be connected directly 
to the boiler and shall be fitted with a syphon or 
equivalent device sufficiently large, to fill the 
gauge tube with water, a cut-out cock with T or 
lever handle to be placed between the syphon and 
the boiler, to which it is to be directly coupled 
unconnected with any other fitting.

117.—Inspector’s Test Gauge Connection.

A 14 inch size pipe connection must be provided 
on every boiler to permit inspector’s gauge to be 
connected above the cock on syphon pipe, for the 
purpose of testing in service the working steam 
gauge on boiler.

118.—Gauge Glass.

Every boiler shall have at least one water 
glass not less than 6 inches in length (as mess-
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ured between the gland nuts), the visible bottom 
end of which shall be at least 2 inches above the 
flneline which in vertical unsubmerged tubesheet, 
flretube boilers shall be y3 the height of tubes, 
and for other boilers the highest point of crown- 
sheet or flretube.

All water gauges must be capable of being op­
erated from floor of boiler room or working plat­
form of a traction engine or portable boiler, and 
in dark hours must be well lighted.

119.—Gauge Cocks.

Every boiler shall have two (and in boilers 
exceeding 30 inches in diameter) three gauge 
cocks, with % inch pipe thread connections to 
boiler and minimum bore of % of an inch located 
within the range of gauge glass, the lower cock 
to be placed in the same plane as the bottom of 
the glass and the others at least 2 inches apart, 
measured vertically. In traction or portable boil­
er the gauge cocks must be inserted within reach 
of operator in the face plate or in a water column 
attached to same. The cock must be so made 
that the passages can be cleaned out without re­
moving cock from boiler. In stationary boilers, 
where gauge cocks cannot be conveniently operated 
a second gauge glass may be used instead of gauge 
cocks, provided the second gauge glass Is separ­
ately connected to the boiler.

120.—Water Column and Connections.

The Internal diameter of any water column and 
pipes attaching the same to the boiler shall be as 
follows : '
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Least Least
Internal Internal

I Diameter of Boiler. Diam. of Pipe. Diam. of Col. 
fp to and including

36rin................................. 1 in. 2 in.
Lbove 36 in. to 54 in.. 1% in. 3 in.
pove 54 in........................ 1% in. 3 in.

Straightway stop valves or cocks of correct size 
re to be fitted at the top and bottom of the col­

imn. The fittings at the connections to the boiler 
ill be as short as possible, and conveniently 

Irranged with tees or crosses, having brass plugs 
for cleaning out. The waste pipe and valve at 

îe bottom of the column shall be at least % the 
llameter of conecting pipes from boiler to column, 
^nd the end of the waste pipe plainly visible, so 
lat the discharge may be noted.

>

121.—Feed Water Supply.

Each boiler of 15 horsepower in capacity or 
t>ver shall be equipped with two separate means 
apable of'supplying feed water, while the maxi- 
lum steam pressure is carried on the boiler. 
Mrect pressure to the boiler from a waterworks 

hhall not be considered as one of the two means, 
sufficient reserve supply of water for feeding 

oiler must, in all cases, be provided for use with 
Injectors or pumps.

in and 
be as

122.—Feed Arrangements.

Each boiler shall have a feed pipe fitted with a 
I check valve and also a stop valve between the 
I check valve and the boiler. The feed water should 
I be fed at the coolest part through an internal pipe 
[where possible, buit never near the parts of a boiler
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that are exposed to the direct heat of the fire (Mervatic 
through the blow-off connection—mud pans aKmiat be 
water level at end of internal feed pipe are reconKractica 
mended, but they must not rest on the tubes. ^>ipes oi

123.—Stop Valves on Steam Mains.

Each steam outlet for a boiler (except safetj 
valve connections) must be fitted with a st.o 
valve immediately at the boiler, in addition 
the stop valve at engine. Any stop valve 3 inche 
in diameter or over used on a steam main cari 
ing a pressure exceeding 80 pounds per squar 
inch shall be equipped with the outside screw anij 
yoke type gate valve.

The use of angle valves at the end of a long) 
steam main is not permissible.

124.—High Pressube Fittings.
All high pressure boilers, that is boilers carryin 

or intended to carry a pressure exceeding 15 
pounds per square inch, must be equipped wit 
heavy fittings.

125.—Steam Mains.

Provision shall be made for the expansion and 
contraction of steam mains connected to all boil­
ers, by substantial anchorage at suitable points,! 
to prevent perceptible vibration on the boiler] 
shell plates.
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126.—Drains. 128—S

All steam mains shall be efficiently drained.I 
Where traps are connected to high pressure drains■ The 
the discharge end of trap shall be open for ob-J ting of
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he fire <Mervation at all times. All drain cocks and valves 
pans agnust be accessible, and so placed as to render It 

ire recongracticable to drain any portion of the steam 
tubes. Kjpes or chests in connection therewith.

ts. I 127.—Blow Off Pipes and Valves.

Pt safe™ Each boiler must be provided with a substantial 
h a stoBblow-off pipe and straightway valve or packed 
dition tlcock, the minimum diameter of which shall be 
3 inchegl inch and the maximum 2% inches. The pipe 

in carrjBand valve or cock must be adequately protected 
r squarlrom the products of combustion. Globe or angle 
crew angvalves shall not be used for this purpose. Each 

■blow off pipe in a battery of boilers shall be con- 
f a lonenected independently to the drain, or open to the 

■atmosphere.
The valve or cock is to be connected to the 

■ boiler at the lowest point; if above one inch in 
I diameter, a reinforcing plate is to be riveted to 

carrying™ the shell of the boiler, and the blow-off pipe or 
ling 12» cock attached to it. For externally fired boilers, 
ied wit» such as return flue and return tubular, the blow- 

loff connection must be made to the bottom of the 
I shell, and to the mud drum or header for water 
I tube boilers at the back end.

An opening in brick work for the blow-off pipe 
lion andl shall be fitted with an ample cast or wrought iron 
all boM sleeve, to provide for free expansion or contrac- 
pointsB tion. A bottom blow-off oock Shall be protected by 

$ bo il erg a guard or gland. The end of a plug shall be dis­
tinctly marked in Line with its passage.

128.—Side Lugs and Settings fob Horizontal 
Cylindrical Boilers.

The following rule shall be observed in the set­
ting of cylindrical externally fired boilers:

irained. 
i drains 
for ob-1
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(a) No boiler shall be suspended from thi 
crown or allowed to stand on a pedestal at t 
back end.

(b) All externally fired boilers up to and i: 
eluding 12 feet in length may be supported uponl 
four cast-iron brackets resting upon substantial 
plates set in the brick work, an<^ the back lugsl 
resting upon rollers between the lugs and plate 
to provide for the expansion of the boiler.

(c) Boilers over twelve feet and under sixteen 
feet long shall be suspended at the back end from 
single side lugs placed on each side. The front 
end shall .be supported by steel brackets resting 
upon a substantial plate let into the brick work. 
All such plates must be carefully levelled to fit 
the brackets.

(d) Boilers sixteen feet long and over shall be 
suspended at the front and back by side lugs set 
in pairs. All lugs in brackets shall be located 
at each side above the fire line and properly fitted 
to the curvature of the shell. The shearing stress 
on rivets attaching same must not exceed 8 per 
cent, of the shearing strength.

(e) All lugs must be of steel plate and, when set 
in pairs, so designed and located as to allow an 
equal stress on each lug.

(/) Suspension, when required by the preceding 
clauses, shall be from wrought iron or steel beams 
which shall be carried by and secured to iron or 
steel columns (preferably cast iron), having bases 
bolted to substantial foundations. (See figures 
1 and 2.) Suspension beams or supporting col­
umns shall not rest on the side walls of the brick 
setting.

129.—Back Abch.

Back arches shall be set in such a manner as to 
allow for the free expansion of the boiler, and 
placed clear of the fusible plug.
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All flues and back settings shall be constructed 
rith doors in the lower part of the setting not 

lless than sixteen Inches by sixteen Inches, so ar- 
jranged as to be easily accessible at all times.

Distances from back head of return tubular boil- 
lers to the back wall shall not be less than the 
Ifollowing:

20 Inches for boilers 30 inches to 42 inches di- 
lameter.

24 inches for boilers 44 inches to 60 inches di- 
lameter.

28 inches for boilers 60 inches to 72 inches di- 
lameter.

130.—Boiler Room Doors.

It is recommended that all exits from the boiler 
I room should open outwards.

as to 
, and

VII. INSPECTION.

131. —For the purpose of carrying out the pro­
visions of the Steam Boiler Act as to inspection 
the following provisions shall apply.

132. —Every inspector shall keep a true record 
of all boilers inspected by him, and shall render 
annually a concise report to the minister of all 
inspections made by him during the preceding 
year.

133. —(1) No boiler which has been in use for 
two or more seasons shall be sold or exchanged 
for subsequent use as a boiler unless it is accom­
panied by an inspection certificate issued within 
one year next preceding the date of such sale or 
exchange.



(2) Nothing in subsection 1 shall affect anjl 
arrangement «that may be made between a manul 
facturer and a purchaser in respect of an ex-1 
change of an old boiler in part payment for a nevl 
one and the subsequent sale of such rebuilt boilerl 
or the retaking possession of a boiler under a I 
lien and the subsequent sale thereof.

(3) Any person, company or agent who sells I 
or exchanges a boiler shall within thirty days! 
after such sale or exchange notify the minister In I 
writing by registered mail of such sale or exchange! 
stating the name and address of the person to! 
w’hom such boiler has been sold or exchanged I 
and shall in case such boiler has been inspected 
by an inspector from and after the first day of 
July, 1913, state the number stamped on such 
boiler at such inspection by the inspector.

134. — (1) An inspector may at all reasonable 
hours examine boilers in course of construction 
or undergoing repairs and refuse to grant a cer­
tificate of inspection for any boiler found to be 
improperly constructed or repaired or of which 
permission to make such inspection has been re­
fused.

(2) In order to satisfy himself as to the thick­
ness of the plate or Its internal condition an in­
spector may cut holes or may order holes to be 
cut in the same and in the latter case the owner 
shall forthwith see that such orders are complied 
with.

135. — (1) The ow'ner or operator of any steam 
boiler in which alterations or extensive repairs 
are being made shall allow the inspector free 
access to the same; and shall furnish water and 
fill the boiler to permit of the hydrostatic test 
being made and when necessary shall remove any 
jacket or covering from the boiler as directed 
by the inspector; he shall also assist the inspector



t>'iy

JK1 a■

ect any 
a manu' 

an et 
r a new
it boiler
Inder a

10 sells 
y days 
ister in 
:change 
•son to 
hanged 
spected 
day of 
\i such

onable 
notion 
a cer- 
to be 

which 
en re­

thick- 
in in­
to be 
iwner 
iplied

team 
pairs 

free 
and 
test 

I any 
kted 
ktor

Fi
g.

 1—
Fr

on
t E

le
va

tio
n 

an
d P

ar
tia

l S
ec

tio
n o

f S
us

pe
nd

ed
 B

oi
le

rs
.



«V if.
«V ' :r4~5i



m*t.K»**



( 1

1 r

t I

I !

V

/ /
L

feet tha 
the bol 

1th.
|(2) Bef. 

hydro 
that 11 

1 hand!
all so 

le boile 
furnai 
and tl

(3) She 
above 

have 
Iwner.

136.—(1 
use v 

Bt day < 
ardance 
Ding regi
(2) Foi 

ardance 
shal 

of h< 
turn tubu 
of heatln 
type.

137.—E 
a fusible 
flues or ol 
from the 
below the



81

making his Inspection and shall point out any 
feet that he may know of or believe to exist 
the holler or the machinery connected there- 

1th.
I(2) Before a stationary holler Is subjected to 

hydrostatic test the owner or operator shall 
that It Is opened tor Inspection, the manhole 

Dd handhole plates removed, the flues cleaned 
nd all soot removed; and In the case of a port- 
ble holler the owner or operator shall see that 
jie furnace grates and straw burners are taken 
it and the fire box thoroughly cleaned.
(3) Should any owner refuse or neglect to have 

he above provisions compiled with the Inspector 
nay have the work done at the expense of the 

Iwner.

136. —(1) Every new holler sold or exchanged 
lor use within the Province from and after the 
first day of July, 1913, shall be constructed In ac­
cordance with specifications set forth In the fore­
going regulations.

(2) For the purposes of rating hollers In ac­
cordance with the foregoing regulations the stan­
dard shall be: One horse power for each twelve 

Ifeet of heating surface on all stationary and re- 
Iturn tubular boilers or for each nine square feet 
I of heating surface on all boilers of locomotive 
(type.

137. —Every steam boiler shall be supplied with 
la fusible plug of good banca tin Inserted In the 
I flues or other portion of the holler exposed to heat
from the furnace when the water therein falls 
below the limit allowed by these regulations.
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APPENDIX A. %igM (
Hajnetei 
nlcknes

Specifications. Bhlcknee
MtodiUS iDetails to be shown on form submitted witB~^ ;

each design as required under Section 7 of thFyl vpr 
foregoing Regulations. lumetei

Note.—Manufacturers are requested to use onl*ia™ { 
the regular form supplied by the Department fo*,yle ? . 
the purpose of submitting these specifications, r aI?e^ .
Make of boiler ..................................... ................... Method <
Rated horse power ....... ....................................... y86 8110
Designed to carry......... pounds working pressur
To accompany drawings No.
Record No......... (To be filled in at Department)Llength .

Shell. midth . -
Diameter ....................................................................
i£SS : ; : : : : : : : : : : : ; : : : ; ; : : ; : ; ; ; ; : ; ; ; ; ; ; ; ; ; ; ; $££
Thickness of plates ..................................................Khitvneai
Thickness of cylindrical shell ...............................E8*®?no»
Thickness of side sheets................. ....................... •!« *Qat
Thickness of throat sheets........... V.........................In* ~at
Thickness of back sheets .........................*..............
Style of longitudinal seam .....................................|« t hot
Number and thickness of covering plates ............ In *Jat
Number of rows of rivets ............... ....... ................gQreates
Pitch of rivets ...........................................................(Diameter
Size of rivet holes..................................................... |NuDSh o
Distance centre holes to edge of plate ................ „
Circumferential seam .............................................. I®6 tL,
Number of rows of rivets ....................................... |Number
Size of rivet holes...............*.................................... | 5®
Pitch of rivets ......................................................... |Riveted
Distance centre of holes to edge of plate .............|Thlckneei
Thickness of heads ......... . T......................».......... |Arrange
Number of side lugs and method of suspension.., ■ 6



Steam Dome ob Drum.

tted wit 
7 of tl

use onh 
ment f0| 
tions.

pressura 

'tment)

■eight or length ...........................................................
nameter ...........................................................................
lickness of plate .......................................................
lickness of head ........ ................................................
lius in inches to which head is bumped............

pie of longitudinal joint...........................................
[lumber of rows of rivets.............................................
piameter and pitch of holes.......................................
tyle of joint at flange.................................................
diameter and pitch of holes.......................................
iethod of staying head ...............................................
pize and pitch of stays.................................................

Combustion Box ob Fibbbox.

ngth.................................................................................
idth ...........................;....................................................
eight.........................'.......................................................
rate area in square feet.............................................
hickness of crown sheets...........................................
hickness of back sheet.................................................
hickness of tube sheets .............................................

thickness of side sheets .............................................
[Greatest pitch of staybolts (horizontally) ...............
Greatest pitch of staybolts (vertically ..................
Diameter of staybolts at base of thread ...............
State how crown sheet is stayed................................
Greatest pitch of radial stays ...................................
Diameter of radial stays at base of thread..........
Number of girders .........................................................
Length of girders ...........................................................
Depth and thickness of girders ...............................
Number, diameter, and pitch of supporting bolts

per girder .....................................................
Riveted or nutted ...........................................................
Thickness of tube plates ......................................... ...
Arrangement of tubes ...................................../...........

6
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Least horizontal distance between centre of tube*
Inside diameter and thickness of tubes.........
Number and length of. tubes ..........................
Outside diameter of main flue.......................
Thickness of main flue...................................
Style of jetitt of main flue ..............................
Pitch of rivets main flue..............................
Size of rivet holes main flue..........................

Furnace if Circular.

length < 
dumber 
ength < 
rhicknei 

iSize of a 
Number 

stay 
iNumber 

stay: 
Pitch of 
MaxlmuiType of furnace ..................................................

Number of furnace..............................................
Outside Diameter ................................................
Outside diameter at bottom of corrugations ...
Thickness of plates ................................................. „„Length of furnace ....................................................IS^v v
Length between rings ..............................................I
Style of rings........................................................
Style longitudinal seam....................................... -
Pitch and net diameter of stays In furnace.........I Nunmer
Distance between rows of stays............................. ■ Where u■ Nozzles,

Stating.

Height of segment above tubes...........................
Total area of surface supported above tubes......... g Type ani
Total area of surface supported below tubes......... I Location
Number and smallest diameter of through stays .. “
Pitch of through stays .........................................
Double or single nutted.........................................
Washers or doubling plates..................................... a
Thickness and diameter of washers........................ I Internal
Thtcknees of doubling plates ................................. I Size of P
Pitch of rivets In doubling plates and washers.. I Size of v 
Number and driven diameter of rivets, doubling I Size and

plates, and washers ...........................................I Blow off
Greatest pitch of diagonal stays..............................I Blow off
Number and smallest diameter of diagonal stays..



of tube

.ys
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ength of stays and lines...............................................
dumber of gusset stays....................................................
length of gusset stays and of lines..........................
Thickness of web, and depth of narrowest part-----
Size of angle Iron and stay pin.....................................
lumber and driven size of rivets at head end of

stays ................................................................................
lumber and driven size of rivets at shell end of

stays ................................................................................
IPitch of rivets in crow feet...........................................
(Maximum area supported by one stay........................

Fittings.

[Ordinary, or extra heavy.................................................
Safety valve, maker’s name .........................................

| Diameter of valve at point of contact between valfe'
and seat .........................................................................

Number of valves ..............................................................
Where locate ........................................................................
Nozzles, steel, iron or malleable...................................

Fusible Plug.

Type and Size .......................................................................
Location of Plug ..............................................................

Wateb Gauoe Fittings.

irs.. 
îling I

ys..

Internal diameter of water column............................
Size of pipe connections to boiler................................
Size of water gauge mountings.....................................
Size and number of try cocks .....................................
Blow off cock, type and size ...........................................
Blow off cock, location of connection at boiler....
Steam gauge, maker’s name and size........................
Steam gauge, single or double tube..........................
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MATERIALS TO BE USED IN CONSTRUCTION.

Shells. I ^ensili
Maker's name ............................................................. I Elastic

Elongation in eight Inches....................................... I Maxim
Maximum sulphur ..................................................... I Maxlm

♦ i I BendlD
, , Heads.

Maker’s name ...................................
Tensile strength ...............................
Elastic limit ............................ ■.........
Elongation in eight Inches ............
Maximum sulphur .........................4.
Maximum phosphorus ......................

Fttbnace and Flues.
Maker’s name ...................................
Tensile strength ........................................................ I State
Elastic limit ............................................................... I size, 01
Elongation In eight Inches ..................................... I latter,
Maximum sulphur ..................................................... I
Maximum phosphorus .............................................. I Rlvet

1 I Tubeb
Tubes. I Holes

Maker’s name ............................................................ I dr
Lap or butt weld ................................................ I
Solid drawn ............................................................... I Hole^e1

Stats and Stay Bolts. | Remar
Tensile strength .................
Elastic limit ........................
Elongation In eight inches 
Bending test................. .......
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Rivet Steel.

\-i 1 Tensile strength ........................................................
Elastic limit ................................................................

.........  I

i 1

Elongation ...................................................................
! Maximum sulphur .....................................................

Maximum phosphorus ..............................................
Bending test ................................................................

— I

WORKMANSHIP.

Method of Prepabing Holes.

State whether holes were drilled from solid to 
size, or punched small and reamed to size, and if 
latter, give size of punched hole.
Rivet holes .................................................................
Tube holes...................................................................
Holes in circumferential seams, punched (or 

drilled) before or after bending......................
Holes In longitudinal seams, punched (or drilled) 

before or after rolling.......................................
Remarks re manufacture .........................................

Signature of firm .........................................

v
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APPENDIX B.

with ">
grees
ruptur

Affidavit of Shop Foreman.
(e)

best œ

Required under Section 9 of the foregoing Regu­
lations.

to the 
compl

I The i

CANADA:
(Or country where oath is taken.)

Provii

Swori
Province .............................................. in t 

this
or State of ,,.............................. s ...

To wit:

the boiler shops of the ...........................................

make oath and say:
(o) That boiler No.............. manufactured in the

above shops under my supervision, and shipped

has been built in all respects true to Drawings

which have been approved by the Department of 
Public Works of the Province of Ontario.

(6) That steam gauge attached to this boiler 
has been tested by our Cotnpany with a standard 
test gauge and is correct.

(c) That safety valve has been tested on the
boiler and is set to relieve the pressure at.........

(d) That a hydrostatic test of............................
pounds per square inch has been applied, and the 
pressure maintained for at least thirty minutes

Thl 
who 
and ^
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with water at a temperature of or about 60 de­
grees Fahrenheit, without developing any leak or 
rupture. \

(e) That the construction has been done In the 
best manner of workmanship throughout, and that 
to the beet of my knowledge and belief the boiler 
compiles In all particulars with the provisions of 
The Steam Boilers Act and Regulations of the 
Province of Ontario.

Sworn before me at..........................
In the Province (or State of)......
this............. day of................. 19...

Shop Foreman.

A Commissioner. J.P. or N.P.

This holler has been sold to........
who lives at .......................................
and whose post office address Is ....

Sales Agent.

I


