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REGULATIONS

for or with respect to

Prescribing the Quality of Materials, Fittings,
and Apparatus to be used in connexion with
" Electrical Installations and the Methods to
be followed in carrying out Electrical

. Installations.

At the Erecutive Council Chamber, Melbourne, the
22nd day of Meay, 1934..
Present: .
His Excellency the Governor. -
Mr. Menzies Mr. Pennington
Mr. Macfarlan Colonel Cohen
Mr. Allan Dr. Shields.
URSUANT to ‘the powers in that behalf conferred
. by the State Electricity Commission Act, His
Excellency the Governor of the State of Victoria, acting
by and with the advice of ‘the Executive Council of that
State, doth hercby, on the recomriendation of the State
Electricity Commission of Victoria, make the following
Regulations for or with respect t6 prescribing the
quality of materials, fittings, and apparatus to be used
in connexion with electrical installations, and the
methods to be followed in carrying out electrical instal-
lations, that is to say:—

o . PRELIMINARY.
1. These Regulations may be cited as the Provisional
Wiring Regulations 1934.

2. These Regulations arc divided into Parts and Sec-
tions ag follows:— - o .
¢+ Part I.—Methods.
Section 0.—Application of and Exemptions from

B Regulations — Wiring ~ Permits —
> Notices — Switehboard Labkel — Fee
, for Tnspections—Supply Connexions
and  Conditions-—Oflences—Defini-
+ tions. -
No. 92.~5736.—P=rIoE 18. 6p. .
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Part I.—Methods—continued.

Section 1.-—General Requirements — Testing -of
Installations.

Section 2.—Arrangement and Control.
Section 3.—Installation of Wiring,

Section 4.—Installation of Apparatus and Appli-
ances.

Section 5.—Earthing.
Section 8.—Special Situations.

Section 7.—High and Extra High Pressure In.
stallations—Extra Low Pressure
Installations.

¢+ Part JI.—Materials, including Fittings, Aocessories,
. Appliances, and Apparatus.

Section 1.—Scope——Génera] Requirements.

Section 2.—Control . Equipment — Composition
" Switchboard Panels.

Section 3.—Cables, Flexible Cords, and Protective
*Coverings.

Section 4.—Apparatus and Appliances.
Section 5,—Earthing—Earth Clips.

3. The Regulations published in the Government
Gazette of the 4th day of November, 1925, pages 3601
and following; and of the 22nd day of July, 1927, page
2247; and of the 14th day of September, 1927, page
2776; and of the 29th day of August, 1928, page 2341;
and of the 3rd day of July, 1929, pages 1897 and 1898;
and of the 18th day of February, 1931, pages 540-542,
and known as the “ Wiring Regulations,” are hereby
repealed: Provided that this repeal shall not affect any
right acquired, or any liability incurred, or any act,
matter, or thing done or suffered under the said re-
pealed Regulations or any of them before the com-
mencement of these Regulations.

4. Save as otherwise expressly provided in Regulat{on
12, these Regulations shall come into operation on the
first day of July, 1834,
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PART 1.—SECTION 0.

APPLICATION OF AND EXEMPTIONS FROM REGU-
LATIONS—WIRING PERMITS—NOTICES—SWITCH-
BOARD LABF]~-FEE FOR INSPECTIONS—SUPPLY
CONNEXIONS AND CONDITIONS—OFFENCES—
DEFINITIONS.

Application of Regulations.

1. (a} These Regulations shall apply to all installa-
tions which are connected or are intended to be con-
nected to supply muins,

{b) Every addition to, or alteration of, an existing
installation shall be deemed to be a new installation,
and all the relevant provisions of these Regulations
shall apply to such alteration or addition.

2. The Regulations of Part II. (Materials, &c.) shall
be read as ome with the Regulations of Part I.
(Methods), and no person shall install as part of or in
connexion with un installation any wire, cable, material,
fitting, apparatus, or appliance which conflicts with the
requirements of the said Part II.

3. (a) Except as provided to the contrary in or pur-
suant to these Regulations, no person siall use or
connect to any supply main, and no supply authority
shall conneet or permit to be connected to its electric
lines any wiring, cables, materials, fittings, apparatus,
or appliances forming part of any installation unless
the said wiring, cables, materials, fittings, apparatus,
or appliances, and all other things which form part of
the said installation and have been installed, fixed, or
fitted after the date of coming into operation of these
Regulations comply with the requirements of these Re-
gulations and have satisfactorily passed the tests
specified in these Regulations.

(b) Compliance with these Regulations shall not ex-
cuse any person from any liability for nuisance or for
negligence under any law or contract of insurance, or
any other contract.

(c} Notwithstanding the provisions of clause (a) of
this regiilation, the supply authority may, in case of
urgency, on the recommendation of its installation in-
spector, permit an installation to be temporarily con-
nected to its supply mains although one or more of the
requirements of these Regulations have not been satis-
fied: Provided that no such permission shall be granted
unless the installation otherwise generally complies
with the requirements of these Regulations and is, in
the opinion of the said inspector, reasonably free from
electrical hazard. Such permission shall be for a period
not exceeding one month, except that, on the recom-
mendation of the supply authority, the electric inapector
may extend such period beyond one month,

On the expiration of the period or extended period
as aforesnid for .which temporary connexion has been
so permitted, the instellation shall be disconnected from
the source of supply, unless before such expiration the
provisions of clause (a) of this regulation have been
fully complied with,

(d) The conmexion of an installation to supply ‘mains
shall not relieve the owner or occupier of any premises
from the obligation to bring any installation into con-
formity with these Regulations if on any inspection
any defect is discovered which renders such installation
electrically hazardous. ,

(e} No person shall connect, and no consumer shall
permit to be or to remain connected to an installation,

any wires, cables, fittings, apparatus, appliances, or .

accessories which are in an unsafe condition. The occu-
pier of any premises shall cause to be completely dis-
conneeted from the supply mains all disused portions of
an installation thereon, and shall cause such discon-
nected portions to' be dismantled entirely. or to a suffi-
cient extent to make it clear on a casual examination
that they no longer form part of the installation.

Ezemptions and Modifications.

4. For a period of six months (or such longer period
as the Commission may decide in the case of any
material, accessory, or apparatus of a specific clags or
type) affer these Regulations are published in the Go-
vernment (lazette, the use of materials, accessories,
fittings, or apparatus which comply with the Regule-
tions hereby repealed,  will be permitteéd in lieu of
materials, accessories, fittings or apparatus which are
prescribed by these Regulations,

5. Where a supply authority changes from one voltage
or system to another, the Commission may. by notice
published in the Government Gazette. make sueh modi-
fication as may be specified in such notice of these Re-
gulationa and their application to the reconditioning
of installations for the purposes of such change-over.

6 In any case where the RElectric Inspector, upon
application being made to him, in writing, by any per-
son proposing to make any installation, is satisfied
that strict compliance with these Regulations would in-
volve expenditure out of proportion to the degree of
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freedom from electrical hazard to be secured by such
compliance, the Electric Inspector may excuse com-
pliance with any requirements of these Regulations,
with or without conditions, and in such ease subject to
the observance of those conditions, the non-compliance
shall not be an offence.

Every such application shall be accompanied by a full
statement of the reasons why such modification is de-
gired and of the nature thereof, and by a ceri}iﬁcfxte
by the supply authority's engineer that the application
is a reasonabie one, and that, in his opinion, such modi-
fication will not lead to serious increase in the electrical
hazard.

Wiring Permits, Notices, and Procedure.

11. (a) Temporary wiring, that is wiring installed in
the manner referred to in regulation 361, shall not be
commenced until a written permit therefor has been ob-
tained from the supply authority. No such permit shall
be granted for a period exceeding one month from the
date of connexion to supply mains. i

(b) On the expiration of the period for which a
permit for temporary wiring is granted, renewals for
such permit for further periods of not longer than one
month at a time may be granted from time to time,

(o) A permit for temporary wiring shall not be re-
newed until the supply authority has satisfied itself by
inspection, testing, or otherwise that the wiring: a.?d
all apparatus connected thereto are in a safe and eatis-
factory condition.

(d) Temporary wiring shall be disconnected and
entirely dismantled immediately after the expiry or
sooner determination of the period of the permit.

12. The following clauses of this regulation, namely—
clauses (a) and (b), sub-clause (i) of clause (d),
clause (f}, sub-clause (i) of clause (g), and clause (4)
—shall come into operation on a date to be announced
by the Governor in Council by notice published in the
Government Gazette, but not sooner than the first day
of January, 1935.

(a) Except as provided by clauses (b), {g) _and_ (_h)
of this regulation, no work of installing electric wiring
shall be commenced until a written permit therefor has
been obtained from the supply authority. .

(d) Notwithstanding the provisions of the preceding
clause {a¢) of this regulation, any supply authority
may grant or renew a permit authorizing a named
wireman working for himself or only while working for
a named employer, or named wiremen only while work-
ing for a named employer, to carry out work of
installing electric wiring in any-or all premises in a
specified area during a specified period, not exceeding
three months,

{¢) No wireman shall carry out or cause to be
carried out or take charge of the carrying out of any
electric wiring unless the holder of an “A” Grade (or,
as the case may be, a “ Bl” Grade licence) under the
Licensing of Wiremen Rules for the time being in force
under the Act, who is in charge of the work, has given
to the supply authority, so as to be received by it
before the commencement of any alteration or addition
to an installation or at least 48 hours before the com-
nmencement of a new installation, notice in writing
which states:

(i) that the said work is intended to be carried
out: and )

(ii} the nature (as ascertained from' the person
requiring the work) of the apparatus to be
supplied by the said wires, fittings, devices,
apparatus; and )

(iii) the size and capacity of the apparatus to be
installed; and

(iv) the maximum demand of the intended instal-
lation; and

(v} the number of heating, lighting, and power
points respectively which are to be installed.

(d) (i) On completion of the work of installing elec-
tric wiring. the wireman in charge of the installation
shall forward to the supply authority written notice to
the effect that the installation is completed and ready for
the carrying out of the requisite tests prior to con-
nexion to supply mains. No installation shall be con-
nected to supply mains until such completion notice has
been received by the supply authority.

{ii) No installation shall be connected to supply
maing until the supply authority has satisfled
itself by testing and examination that the installation
complies with the requirements of these Regulationa.

(e) On completion of an installation, the “ A ¥ Grade
or “Bl” Grade wireman in charge of the work shall
attach to the main switchboard a label giving the
following particulars:—

(i) The name of the firm, company, or person who
undertook to carrv out the installation work.

(ii) The number of lighting points, power points,
motors, and other apparatus installed and/or
other particulars of work done.

{iit} The date of completion.

(iv) Signature of the said wireman,
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The label shall be a printed label not smaller ‘than
5 inches long by 2} inches wide, and shall be ruled
and set out in the manner shown in the diagram below.
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/ NOT TO BE REMOYED EXCEPT BY AX AUTHORIZED INSTALLATION INSPECTOR.

Name and Address of Person or Firm by whom work of installation
is undertaken:

® New | 1lati {
* Extension
* Alteration

* Delete if not applicable.

PARTICULARS OF WORK CARRIED OUT.

N

Lighting | Power Motors
Points Points |- Other Apparatus
No. No No | Totalhp
| :
Wireman [ Licence No. —
Wireman n Charge.. OISR BT 7T Y | I N——

Signature of Wireman in Charge -
Date of C VO /

This label shall be removed from the switchboard only
by an inspector authorized by the Commission or the
supply authority, by whom it shall be kept available
for future reference.

(f) The person who has undertaken to ecarry out or
caused to be carried out any work of installing electric
wiring, notice of the completion of which has heen
given to the supply authority and which is found upon
inspection not to comply with these Regulations in any
respect, shall pay the supply authority the fee of Ten
shillings for every further inspection which is carried
out until the work is passed by an inspector of the
supply authority as complying in all respects with these
Regulations, but the charging or payment of such fee
or the arranging for or making of a further inspection
ehall not affect the liability of any person who has
infringed any of these Regulations to be prosecuted and
convicted for such infringement.

(g) Where a supply authority itself contracts to
carry out any installation for a consumer—

(i) The permit required by clause (a) of this
regulation and the notice required by clause
(¢} of this regulation ghall not be required.

(ii}) If any temporary wiring is to be connected to
the supply mains, the Electric Inspector shall
be notified, but a permit as required by regu-
lation 11 shall not be necessary.

() In a case of emergency due to a breakdown or
other accident, any person being a wireman licensed in
respect of that particular class of wiring work may,
without obtaining a permit as required by these Regu-
lations, begin any work necessary to repair an installa-
tion, but application for such a permit shall be made
to the supply authority within twenty-four hours of
commencement of the work.

Supply Connexions.

14. (a) The supply authority will determine the
point of attachment for the overhead service line or
the point of entry for the underground service line, as
the case may be, and also the position for the location
of the service cut-out or cut-outs, supply meters, and
any other apparatus of the supply authority.

In the case of any doubt as to what position or point
has'been determined in any case, the wireman in charge
of the work shall ascertain from the supply authority
what has actually been determined, and the points and
positions so determined shall be observed by all wire-
men.

(») Sufficient length of cables shall be provided at
these points and positions for connexion to the supply
authority’s service line, service cut-outs, meters, and
other devices. °

15. No person other than a person authorized by the
supply authority to carry out such work shall fix the
service cut-out or cut-outs, or insert a fuse-link therein,
make or dismantle any connexion to the supply autho-
rity’s apparatus, or install the wiring between the
point of entry of an underground service line and the
gservice cut-out or cut-outs.

18. Consumer’s control or protective apparatus
situated on the supply side of a meter shall be metal-
clad and suitable for sealing with the supply authority’s
seal.

Supply Conditions.
21, Except where the multiple earthed neutral system

is used, no conductor normally earrying current in an
installation shall be connected to earth. Where the
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multiple earthed neutral system is used, no earth con-
nexions shall be made to the conductors of the installa-
tion other than those specified in regulation 262.

22. Unless special permission is given in writing by
the authorities concerned prior to the commencement of
work, the circuits of any electric traction system em-
ploying an earthed return shall under no circumstances
be taken into. on, or through any building for light or
power purposes, save in the case of the power and car
houses or other buildings forming part of the system.

23. (1) Except as provided for in clause (2) of this
regulation— , !
(a} No motor, the starting current of which, as
. measured by a damped ammeter, exceeds the
current given in the following table shall be
connected in an installation.

TaBLE REYERRED TO ABOVE.
Three-phase Motors. 400 Volts,
Motors not exceeding 2-brake horse- 13 amperes

power
Motors exceeding 2-brake horse-power
but not exceeding 8-brake horse-
power ower
Motors exceeding 8-brake horse-power 33 amperes plus 2:5
ampen.s per brake
horse-power

6-5 amperes per
brake horses

Single-phase Motors.

200/230
00723 400 Volts.
Motors not exceeding 20 amperes 15 amperes
2-brake horse-power
Motors exceeding 2- 7-5 amperes per
brake horse-power, brake borse-
but not exceeding &- power

brake horse-power

Motors exceeding &- e 13 amperes plus 5

brake horse-power amperes per brake
horse-powor

» The above table is based on a working

pressure of 400 volts for three-phase motors,
and 200 or 230 volts and 400 voits for single-
phase motors. For other pressures the maxi-
mum permissible starting current shall be
varied in inverse ratio to the pressure.

() No alternating current motor shall be con-
nected in an installation unless its power
factor at full load is at least that given below
for a motor of corresponding speed and horse-

power :—
Speed.
=] S B
HP. g 28 | 884 E % g
Bg | F2a io
EREEEAR S E AR E
=4 o | 883
8 |Ac|asd | A% a8
(i} As to three-phase motors—
Exceeding™ 4%h.p. but
not exoeeding 1 h.p. . 82 68 -80
Exceeding 1 bh.p. but
not exceeding 2 h.p. . -64 -66 (70 | -81
Exceeding 2 h.p. but
not exceeding & h.p. -66 08 70 76 -828
Exceeding 8 b.p. but
notexceeding 8h.p. [ -73 75 <77 82 | -85
Exceeding 8 h.p. bu
not exoveding 16
h.p. .. . -5 77 -81 -84 -865
Exceeding 18 h.p, but
not exoeeding 30
h.p. . .. -778) -80 83 88 -88
Over 30 h.p. . -80 83 -85 ‘88 | 90
(ii}) As to single-phase motors—
Exoceeding § b.p.” but
not exceeding 1 h.p. . . . 70 77
Exceeding 1 h.p. but .
not exceeding 2 h.p. - -50 61 72 80
Exceeding 2 h.p. but
not exceeding 6 h.p. +56 | -89 -86 -76 -83
. Exceeding 5 h.p. but ’
not exceeding 8 h.p. -61 -85 68 81 -85
Exceeding 8 h.p. but
not exceeding 16
hp. .. - 65 | -68 -70, -82 86
Exceeding 15 h.p. but
not exceeding 30
h.p. . . -88 <71 75 -84 -87
Over 30 h.p. . ‘70 ) 73 77 84 88
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{c) No welding apparatus shall be connected in an
installation unless its power factor is at least
0.5 at the beginning of the operation, and at
least 0.7 throughout the remainder of the
operation.

(d) No lighting or illumination device, apparatus,

or sign shall be connected in an installation

uniess its power factor is at least 0.85 when
in full operation.

(e} No person shall install or use in any private |

residence, or any separate flat, or any olfice,
Or any premises used as a domestic residence,
or any outbuilding thereof, or in or to be
used for any bathroom which is used in con-

nexion with any such residence, flat, or pre- |

miges—
{a) Any water-heater of which the capacity
of the clements exceeds 3 kilowatts,
unless it is so installed that elec-

tricity cannot be supplied to elements |

of o capacity of more than 3 kilo-
watts during any "hours other than
such hours of the night as are pre-
scribed by the supply authority; or

(b) any water-heater, water-heaters, or
water-heating apparatus of which the
the total capacity of the elements
exceeds 5 kilowatts,

(2) Notwithstanding the provisions_ of clause (1) of
this regulation, the supply anthority may, at its dis-
cretion, permit, either gemerally or in any particular
case, the connexion in an installation of motors with
greater starting currents, or of motors welding appa-
ratus or luminous discharge tube lighting systems with
lower power factors.

26. Every portion of a service line which is on the
consumer’s side of a service cut-out, and which is in-
stalled within a building, shall comply with the pro-
visions of regulation 212.

-
Balancing.

27. (2) In the following cases, unless the consent of
the supply aunthority has been obtained to the contrary,
the lToad shall be halanced as set out hereunder and to
the satisfaction of the supply authority:—

(i) ‘Where the maximum current demand exceeds
15 amperes and electricity is supplied through
a service line consisting of two actives and
a neutral. the lond shall be divided as evenly
as possible between the two actives.

(ii) Where the maximum current demand exceeds
30 amperes and electricity is supplied through
a service line consisting of three actives and
a ncutral. the lond shall be divided as evenly
as possible between the three actives.

{b) Notwithstanding the provisions of clause (a) of
this regulation, individual motors not exceeding 2 brake
horse-power if single phase, or 3 brake horse-power if

contintous current, may be connected between an active

conductor and the meutral.

(¢} Every individual appliance of any description
having & maximum demand more than 15 amperes
and which is connected to the neutral shall be balanced
as laid down in clause (@) of this regulation, unless

permission is obtained from the supply anthority to -

connect it between one active and the neutral.

Bafety Measures.

28. (a) Before any repairs or alterations are com-
menced, the circuits which are to be handled shall be
entirely disconnected from the source of supply, unless
other adequate precautions are taken to prevent electric
shock,

() Any obvious defect likely to be a source of
danger in an installation which is being altered or ex-
tended shall be reported by the “ A” Grade or “Bl”
Grade wireman in charge of the work to the supply
anthority’s inspector. '

Offences. ’ : T

41. Tn regulations 42 to 46 inclusive, “ wires” shall
include cnbles and conductors; “apparatus” shall in-
clude- accessories. fittings, devices, appliances, electrieal
machines, and equipment.

42, No person shall—

(1} rum, lay, fix, or install any wires, materials,
or apparatus for conveying, rontrolling, or utilizing
-electricity supplied or o he supplied hy any supply
authority, whether such wires. materials. or eppa-
ratus are or are not an addition or extension to
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other such wires, materials, or apparatus already
, rum, laid, fixed, or installed for the like or any. other
purpose—

-+ as to- the-

(1) which wires, materials, or apparatus are of

resistance and of the relevant size specified
for the purpose of these Regulations and
the tables and appendix therein referred to;
or

N 3 "
() unless such wires, materials, or apparatus

are designed, constructed, insulated, and
protected in the manner and by the devices
- which are, either specifically or' generically,
by these Rcgulations and the said tables
"and appendix prescribed to ensure against
the leakage of electricity from, or to ensure

the safe and economical- use, conveyance;—

transmission, or control of electricity in or
by such wires, materials, or apparatus; or

(¢) for any purpose referred to in these Regula-
tions or the said tables and appendix unless -

such wires, materials, or apparatus conform
to any requirements of these Regulations or
the said tables or appendix relating to
wires, materials, or apparatus intended to
be used for that purpose; or .

permit of their being used for another pur-

_pose for which these Regulations prohibit_ ___.

Jthe use of wires, materials, or apparatus
«run, laid, fixed, or installed for the first-
mentioned purpose; or ’

T
(e) for any purpose referred to in these Regula-

tions in a mauner which is contrary to the
manner by these Regulations prescribed for
running; laying, fixing, fitting, or installing
wires, materiaTs, or apparatus for any such
purpose; or

(f) in any position referred to in these Regulations,

or the said tables and appendix, unless such
wires, materials, or apparatus, and., the
manner of runmning, laying, fixing, fitting,
and installing the same conform to any re-
quirements of these Regulations or the said
tables or appendix relating to wires;.
materials, or apparatus placed in such a;
}ﬁlosition, or to the running, laying, fixing,,
tting, or installing thereof; or v

{g) In & manner which does not conform to ‘the -

requirements of. these Regulations as to
balancing of installations, or as to other
matters affecting ‘the economical, effective,
regular, or continuous distributing and
supplying of electricity by a supply autho-
Tity; or |

(k) in a manner which.does not conform to all

relevant requirements of these Regulations
manner of conveying, trans-
mitting, controlling, or using of electricity
by means of any wires, materials, or appa-
ratus, or as to the protection of any wires,
materials, or apparatus against outside in-
terference, injury, damage, deterioration, ort
the leakage of electricity therefrom; or -

(i) in 2 manner which fails to ensurc that' the-

supply of electricity to, and the convevance,
transmission, confrol, and utilization of ,
eleetricity by means of any such wires, '
materials, or apparatus is controlled in the ,
relevant manner preseribed in these Regula-
tions, or that the means wherchy such con-
trol is’ ensured are accessible as by these
Regulations required; or '

materials, or apparatus being used for a
purpose which contravenes any .provisions
of these Regulations; or

(k) in any position or in any manner which- is

forbidden by these Regulations; or

a kind, or quality, !

or capacity forbidden by
. these Repulations

to be' run, laid, fixed, or
installed for tlie purpose for ‘which such

' wires, materials, or apparatus .are run,
laid, fixed, or installed; or '

. (m) otherwise than in conformity with any re-

levant conditions

by these Regulations
specified; or .

{2) join,ior connect in any manner other than,

A ‘manner prescribed by these Regulations, or in
any manner forbidden by these Regulations, any

wires which convey

or transmit, or are intended

to convey or transmit electricity, or serve or are

intended to serve, as a medinm for, the conveying -

.or 'transmiitting of electricity; or .

(a) unless such wires be wires of the relevant _

’

(d) for anmy purpose in a manuner which will."

(j) in o manner which will permit of such wires,,,

1
-
1

|

4

'

b
3
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(3) supply, take or use, convey or transmit elec-
tricity from the circuits of any electric traction
system in a manner forbidden by regulation 22;
or

-. . (4) fix or install any apparatus so that it may be
supplied with or use any apparatus supplied with
electricity by a supply authority of which appa-
ratug the maximum starting current exceeds, or
the power factor is less than, the relevant quantity
or ratio indicated by these Regulatious for appa-
ratus of that type or description.

43. Any wireman who shall run, lay, fix, or install
any wires, materials, or apparatus for conveying, trans-
mitting, controlling, or using electricity supplied or to
be supplied by a supply authority shall be guilty of an
infringement of these Regulations unless the holder of
an ' A” Grade licence or permit under the Licensing
of Electric Wiremen Rules, or (where the installation
or-work is of such a nature that it need not be per-
formed under the supervision of a holder of an “A”
Grade licence) the holder of a “ Bl” Grade licence—

(a) has given the supply authority notice of the
work in the manner and within the period
B required under regulation 12 (o);
(b) where a permit for the installing of electric
wiring is required by these Reguiations—
(i) has obtained from the supply authority
a written permit therefor;
(ii) being without a permit therefor, applies
for a permit for emergency repair
‘work within the period stated in
clause (k) of regulation 12.

© 44, Any wireman who shall run, lay, fix, or install in
any premises any wires, materials, or apparatus for
conveying, transmitting, controlling, or using electricity
supplied or to be supplied by u supply authority shall
be guilty of an iniringement of these Regulations
unlesg—. ¢

the holder of an “ A” Grade licence or, permit, or (as
the case requires) a “ Bl1” Grade licence under
thée said rules, who signed the notice to the supply
_authority under regulation 12 (¢} either is present
"*during-the carrying out of the whole of the work or
has for thé purpose of such work inspected and np-
proved of us conforming to the requiremeuts of the
» work and' of these Regulations the said wires,
"‘materials and apparatus, and has approved, aiter a
eareful inspection of the premises concerned, of a
«. specification and/or plans showing—

(e¢) a general arrangement of the installation
and the approximate position of the switch-
board or switchboards and switches, and of
all lighting and/or power points proposed

. to be installed, and the purpose for which
each »uch puint is intended to be used;
' ' and *

.(b). to what extent and by what method or ar-
* rangement (if at all) the installation will
be divided into separate, circuits pursuant

to these Regulations; and

(¢) the proposed means of connecting any portion
R of the installation to earth; and

(d) what (if any) incandescent lamps, heaters,
T and cooking devices are proposed to be used,
and the means proposed to ensure that the
same will be laid, fixed, or installed in com-
“ pliance with these Regulations; and
(e) any special precautions necessary in the cir-
cumstances of the particular case—
and has ascertained from the supply authority the
s+ point” of attachment and positions: for its meters
. and/or other equipment.

s

1]

45. Without prejudice to any other provision of these
Regulations, any holder of an “A” Grade licence or
permit,cor of a “Bl” Grade licence, who has signed
a notice .to the supply uuthority that such work or
installation is to be carried- out who fails to ensure
that—

(@) the'said work or installation is not connected
to the mains of the supply authority until all
requirements of these Regulations are ful-
filled and the installation has been inspected
and approved by the supply authority as con-
forming to the requirements of these Regula-
tions; .
{b) before the said work or installation is con-
nected to the mains of the supply authority,
N any work which has been done in contraven-
.. . tion .of these Regulations, and any material
: ,or thing which has been laid, run, fixed, or

installed in contravention of .theses; Regula-
. tions is removed, amended, or.replaced; and
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(¢) before the said work or installation is con-
nected to the mains of the supply authority,
any act or thing which has, in contravention
of these Regulations, been omitted from the
work or installation is done;

(d} that none of these Regulations are infringed by
any person who performs any part of the
work or installation;

(¢) that any approval, sanction, or authority of
any body which is by these Regulations re-
quired is in due course obtained;

(f} any obvious defect in an installation which
is being altered or cxtended is reported to
the supply authority’s inspector in accordance
with the requirements of regulation 28 (a)—

shall be guilty of an infringement of these Regulations.

46. Any person, whether or not he is the holder of a
licence under the said rules, who commits a breach or
is guilty of an infringement of any of these Regula-
tions, ‘'shall be-liable to a penalty not exceeding £20.

50. The Commission, or any officer appointed in writ-
ing by the Chairman under his hand to represent the
Commission in proceedings before Justices or in any
Court of Petty Sessions may take proceedings in a
Court of Petty Sessions to enforce any penalty for
breach of these Regulations.

DEFINITIONS.

51, Throughout these Regulations, unless the context
otherwise requires, the following terms shall have the
meanings given to them hereunder in this regulation:—,

“ Accessory ” means any device, other than a light-
ing fitting, lamp or appliance, which is used,
or is intended for use, in association with cables
and their protective coverings as an integral
portion of an installation; for example, a switch,
fuse carrier, plug, or similar device.

“ Active Conductor ” or “ Active” means a con-
ductor which is or may he maintained at a
difference of potential from the neutral con-
ductor of the supply system,, or from earth.
Where the supply system does not include a
neutral or earthed conductor, all conductors,
other than earthing conductors, shall be con-
Aidered to be active conductors.

“ Aerial Conductor ” means any bare or insnlated
conductor, which is supported by insulators
above the ground in the open air withont
mechanical protection.

“ Appliance ” means a consuming device {other than
a lamp) in which electrical energy is converted

: into heat or other form of energy for performing
a service.

“Approved ” means approved by the State Elec-
tricity Commission of Victoria, or, in the ecase
of work, means approved by the officer appointed
by the State Electricity Commission of Victoria
for the purpose of giving or withholding approval
of such work.

*“ Authorized Inspector ” means the inspecting officer
authorized by or under authority of the Com-
mission to inspect installations.

“ Bunched ” (cables} means not separated one from
another. All cables enclosed in a single conduit,
pipe, or groove of a wood casing shall be deemed
to be bunched.

“ Busbar ” means a conductor forming a common
junction between two or more circunits each con-
nected thereto.

“ Cable ” means an insulated solid or stranded con-

. ductor, or two or more such conductors laid

np together, and each provided with its own
insulation. The insulated conductor or condue-
tors may or may not be provided with an overall
protective covering.

“Cable, Armoured ” means a cable provided with a
wrapping of metal (usually tapea or wires),
primarily for the purpose of mechanical pro-
tection.

“ Cable, Flexible,” means a cable, the conductors,
insulation, and covering of which are such as
to afford flexibility.

* Circuit Breaker ” means a switech suitable for
opening & circuit automatically under predeter-
nined conditions, such as those of over current
ur under voltage, or by some form of external

. control.

“ Commission ” means State Electricity Commission
of Victoria.

“ Conductor ” means a wire, cable, or other form of
metal suitable for carrying current, hut shall
not include wires, cables, or other metallic parts
directly employed in converting electrical energy
into another form of energy.
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“ Conauctor, Bare” means a conductor not covered
with insulating material. .

“ Conductor, Uninsulated” means a conductor in
which e provision is made for its insulation
from earth or adjacent conducting material.

“ Consumer’s mains ¥ weans those cables included
in the portion of the electrical circuit between
the consumer’s terminals and the main switch-
board.

“ Consumer’s terminals ” means the ends of the con-
ductors situated upon any consumer’s premises
at which the supply of energy is delivered from
the service line, .

““ Cord, Flexible ” means a flexible cable no conductor
of which exceeds .007 sq. in. in cross-section.
*“Core” (of a Cable) means the conductor with
its insulation but not including any mechanical

protective covering.

“Cut-out ” (Fusible cut-out) means a device for
opening a eircuit in the event of over current,

» by the jusion of a specially designed part thereof.
It comprises all the parts which, together with
their mounting, base, and containing case or
cover (if any) form the complete device.

“Damp situation ” means a situation in which
moisture is either permanently present or inter-
mittently present to such an extent as to-be
likely to impair the effectiveness and/or safety
of an installation which conforms to the re-
quirements of these Regulations for installations
not subject to the presence of moisture as afore-
said.

“ Distribution board” means a suitably mounted
assembly of cut-outs, with or without a switch
or switches, arranged for the distribution of
electricity to, and for the protection and/or

¢ control of, sub-mains or final sub-circuits.

‘“ Earthed ” means connected to the general mass of
earth in a manner that will ensure at all times
an immediate and safe discharge of electricity.
Where these Regulations require that any por-
tion of un installation or apparatus connected
thereto shall be earthed, such portion shull be
carthed in the munner laid down by these Regu-
lations for the earthing of such portion.

* Harthing conducior ” means a conductor connect-
ing any portion of the earthing system to the
portion of the installation or apparatus required
to be earthed, or to any other portion of the
earthing system.

“ Earthed situation.”—Any situation is an earthed
situation if there is a reasonable chance of a
person who is touching electrical apparatus, a
fitting or appliance there being in touch with or
coming into touch with a conductive medium
such as metal piping, structural metalwork,
earthen, concrete, tile, or brickwork flooring, tele-
phone wiring, or permanent dauipness, so as to
make an electrical connexion between his body
and the general mass of earth. All parts of a
bathroom, lavatory, kitchen, or a washing room
of a laundry, all places in proximity to metal
piping or structural metalwork, everywhere ex-
ternal to buildings, and all rooms or places
having concrete, tiled, or other conductive floors
shall be deemed to be earthed situations, and,
moreover, in the case of a plug socket used or
to be used for the connexion of a portable fitting
or appliance which is by these Regulations re-
quired to be earthed, the plug socket shall be
deemed to be in an earthed situation.

* Earthing system ” means all those cables and other
conductors, clamps, earth clips and earth plates
or pipes which are installed and/or used for the
purpose of maintaining any portion or portions
of an electrical installation at earth potential,
and shall include any metallic piping system to
which such cables and other conductors, clamps,
or clips are connected.

“ Electric Inspector ” means the Electric Inspector
appointed by the State Electricity Commission
of Victoria.

“ Fitting ” means any device for supporting one or
more lamps, together with lampholders, shades,
and reflectors; for example, a bracket, pendant

. and ceiling rose, electrolier, or portable standard.

“ Fuse link” means that part of a cut-out which is
designed to melt and thus open the circuit.’ 1t
comprises the fusible metal and any end con-
nexions forming part thereof.

“Fuse switch” means a switch in which one or
more fuse links are included in the portion
which, in its closed position, forms the con-
nexion through the switch, .

“Installation ” means all the electrie wiring, con-
trol and protective gear, accessories, consuming
devices and other, apparatus connected to the
wiring, situated on a consumer’s premises. The
installation shall be deemed to commence at -
tho consumer’s termjnals, :
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‘ Insulated ” means surrounded by non-conducting
material or air space, in either case offering
permanently sufficient resistance to the passage
of current or disruptive discharge to prevent
injurious leakage of current.

** Insulation, Double ” means that the insulating
material intervenes not only between the con-
ductor and its surrounding envelope {in the
case of a cable), or its immediate support (in
the case of a bare conductor), but also between
the envelope or the support, as the case may be,
and earth.

“ Live” (Alive).—An object is said to live (alive)
-when a ditference of potential exists or may
normally exist between it and earth. With the
exception of earthing conductors, and neuntral
busbars in installations where the multiple
cdrthed neutral system is employed, all metal
connected to the neutral conductor of the supply
system, even if such neutral be earthed at the
source of supply, shall be deemed to be alive
for the purpose of these Regulations,

“Loop-in system ” means a system of wiring in
which joints are avoided by connecting conduc-
tors together in the terminals of switches, ceiling
roses, plug sockets, and like accessories at
switching and outlet points.

‘“ Magter switch ” means a switch controlling a com-
plete installation, or a self-contained portion of
an installation, or a switch controlling or limit-
ing the operation ‘of a group of switches.

“ Multiple earthed neutral gystem ”
system} means a low or medium -pressure alter-
nating current system, the neuttal conductor of
which is earthed without the insertion of a cur-
rent limiting resistance, a cut-out, or a circuit-
breaker at the source of supply, and at one or
more points along the distribution lines, service
lines, and/or in consumers’ installations.

“Neutral ” (Neutral conductor) means that con-
ductor of a 3-wire or multi-wire system which
is maintained at an intermediate and approxi-
mately uniform potential in regard to the active
conductors.

“Point ” (Outlet) means the termination of wiring
for attachment to a' consuming device or to a
fitting tor one or more lamps,

“Point of attachntent” means the point at which
an overhead service line terminates on a con-
sumer’s building or structure.

“Toint of entry” means the point at which the
service line or the consumer’s mains enter a
building. For the purpose of this definition,
open verandahs shall not be considered as part
of the building.

" Polyphase ” or “Multiphase” means 3-phase
unless otherwise stated.

" Pressure ” means difference of potential between
conduetors at the consumer’s terminals.

" Extra low pressure” means pressure nor-

. mally not exceeding 32 volts alternating

current, or 115 volts direct current.

“Low pressure” means pressure normally
exceeding 32 volts alternating current or
115 volts direct current, but not exceed-
ing 250 volts in either case.

‘ Medium_pressure ¥ means pressure normally
exceeding 250 volts, but not exceeding
650 volts.

“ High pressure” means pressure normally
exceedinF 650 volts, but not exceeding
6,800 volts.

“Extra_high pressure ” means pressure nor-
mally exceeding 6,600 volts.

“Service cut-out ” means a cut-out or other device
installed by the supply authority for auto-
matically interrupting the supply to an instal-
lation in the case of excessive current or earth
leakage. :

“ Service line” means any conductor or group of
conductors through which electrical ener may
be supplied, or is intended to be supplied, y the
supply authority to a consumer, either from
any supply main or directly from the premises
of the supply authority.

“Bource of supply ” means, where used in relation
to any installation, the generator, converter or
transformer (or group of generators, converters,
or transformers) to.which the supply mains
conveying electricity to that particular ‘installa-
tion are connected, and which generates, con-
verts, or transforms the electrical energy so sup-
plied to that installation.

“ Sub-circuit, Final,” means a branch ecircuit
originating at a distribution board or other
distributing centre, and to which circuit lamps

" and/or other consuming devices are directly
- connected.

(M.EN..
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“ Sub-mains ” means those cables included in that
portion of an installation between the main
switchboard and any distribution board.

“Supply main” means an electric line of any
supply authority.

“ Switchboard ” means an assemblage of switch-
gear with or without instruments, and includes
distribution board, but does not include a group
of switches in final sub-circuits where each
switch bas its own insulating base and protec-
tive covering.

“ Switchboard, Main,” means the switchboard from
which the whole supply to an installation, or to
an independently metered portion of an installa-
tion, is controlled, and at which sub-mainsg or
final sub-circuits originate.

“ Switch, Single-pole,” means a switch suitable for
making or breaking a circuit on one pole (or
phase) only.

“ Switch, Double-pole,” means 2 switch suitable for

making or breaking a circuit on two poles (or.

phases) simultaneously.

“ Bwitch, Multi-pole,” means a switch suitable for
making or breaking a circuit on two or more
poles (or phages) simultaneously.

“ Switchgear *’ means apparatus for controlling the
distribution of electrical energy, or for con-
trolling and/or protecting circuits, machines,
transformers, and/or other apparatus. .

“ Switches, Linked,” means switches linked togethe;
mechanically so as to operate simultaneously or
in definite sequence.

“ Supply authority ” means and includes the State
Electricity Commission of Victoria, or any
_council, company, or person who, by an Order
in Council under the Electric Light and Power
Act 1928, or any corresponding previous enact-
ment, is authorized to supply electricity within
any area.

“ 2-wire ” means comprising two conductors between
which the lond may be connected.

“3-wire ” means comprising a neutral conductor and
two actives.

“3.wire 3-phase” means comprising three active
conductors each connected to a different phase
conductor of a 3-phase system of supply.

“3.phase 4-wire” means comprising a neutral
conductor in addition to the active conductors as
in 3-phase 3-wire.

-

STATE ELECTRICITY COMMISSION
OF VICTORIA.

WIRING REGULATIONS.—PART L

SECTION 1.

WORKMANSHIP AND GENERAL
REQUIREMENTS.

101. All electrical wiring work and the installation
and connexion of all electrical apparatus shall be carried
out in a thoroughly workmanlike manner to conform to
the requirements of these Regulations, and otherwise in
accordance with the generally accepted requirements for
sound and safe practice and construction where specific
methods are not laid down.

102. All fixings, fastenings, and supports shall be of
adequate strength to ensure, throughout the normal life
of the installation, against mechanical failure under the
ordinary conditions of use, wear and tear, and any
other factors which can be reasonably anticipated.

103. All cables, materials, fittings, appliances, and ap-
paratus used in an installation shall comply with the
requirements for such cables, materials, fittings, ap-
pliances and apparatus specified in these Regu ations,
and, where a method (or methods) of installing is laid
down in these Regulations, shall not be installed in any
other manner.

104. No material, cable, fitting, or apparatus which
is defective, either mechanically or electrically, shall be
used in any installation. .

105. Every reasonable precaution shall be taken to
prevent, during installing, interference with the instal-
lation and parts thereof by unauthorized persons.

106. No alteration, addition, or extension to an in-
stallation shall be made which will cause any con-
ductor, accessory, apparatus, or any portion of the
original installation to carry currents in excess of those
permitted by these Regulations, or to be used for any
purpose or in any manner that is not in accordance
with these Regulations.
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SAFETY PRECAUTIONS. )

111. All live parts and all connexions thereto shall
be so made and/or arranged that loosening of contacts
or overheating cannot take place, and so made, arranged
and/or shielded by non-ignitable material that short
circuit or arcing, either between conductors or between
conductors and a metal case, fixing screws, or other
conductive material, cannot occur, and, except where
installed in a room or building which is inaccessible to
unauthorized persons, all live parts shall be so placed,
arranged, and/or protected that no person can .
accidentally make contact therewith.

112. Where cable ends are soldered or secured to

" sockets or terminals—

i 1
(a) The insulating material shall not be removed
farther than is necessary to allow each con-
ductor to enter and extend to the full length
of the hole in the socket or terminal, and to
be properly soldered or connected.
Insulating material damaged by heat dur-
ing the process of soldering shall be cut
away, and that or any other portion of bare
conductor shall be covered with insulation .
equivalent to the original. .
(b) The braid, lead, or other covering over the in-
sulating material, including the tape in con-
tact therewith, shall be cut back well clear
from the end of the insulation.
{c) In the case of paper-insulated cables, the ex-
posed conductor and insulating material shall
be sealed with insulating compound. .

113. Every joint or connexion shall be, at leasat, equal
in conductivity to and have insulation equivalent to
that of the conductors connected. ‘

114. All cables and conductors (other than . earthing .
conductors and insulated cables conforming to the re-
quirements of regulation 2304) and all live parts shall
be insulated by being carried on or supported by in-
sulators or insulating material suitable for the purpose.
The nature of such- insulation and support shall be such
that no live part can come into contact with any con-’
ductive material exposed to personal contact and such
that the requirements of these Regulations with regard
to pressure test and insulation, resistance are complied
with. '

115. (@) All cables and conductors shall be so con-
nected, supported, and/or attached that there is no
undue strain on any connecting terminal, conmexion, or
joint. ,

(b) Every flexible cord shall be so supported and/or
clamped that its conuexion to terminals or internal
conductors is entirely relieved of any pull on the cord.

116, Every cable passing through metal, .unless so
supported that it cannot come within 3 inches thereof,
shall pass through conduit or be separated from such
metal by means of a substantial non-conductive bushing,
tube, sleeve, or duct.securely fixed in position.

117. (a) All connexions shall be made either at ter-
minals or by means of joints or connexions in the
manner required by regulation 326.

(b) Soldered joints shall not be used either in com-y:
ductors or in any part of the installation K where the
temperature rise of the joint can exceed -86° F.
{48° C.).

(¢} Corrdsive fluxes shall not be used in making
soldered joints. . ot

PROTECTION AGAINST DAMAGE..

121, Every part of an installation shall be protected
by its position or otherwise from injury or damage
from water, steam, oil, excessive temperature, chémical
fumes, and/or mechanical or other causes which may
reasonably be anticipated under the conditions of use.

122. All cables other than armoured cables and earth-
ing conductors, unless otherwise adequately protected
from damage by their position, shall be enclosed in ¢
metal conduits, substantial ducts, or coverings wherever.
they are within 4 ft. 6 in. above a floor and in other
places where they are liable to mechanical injury.
Metal conduits or ducts so used shall be bushed at all
cable outlets to prevent injury to the cable covering,
and, if accessible, shall be earthed.

123. Metal conduits and armoured cables run on the
surface of a floor shall be protected by being enclosed
in substantial iron piping or by a substantial wooden
or other durable covering. : '

124. Switches, plugs, and other acqessories mounted
within 6 inches above a floor shall be suitably protected
against mechanical damage, and switches of the tumbler
type shall be so arranged that they cannot -be
accidentally, switched on in the process of sweeping and
cleaning. - -
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Clearances.

125. (a) Conductors not enclosed in a protective
covering shall be #o spaced that adequate clearance is
maintained between the conductors themselves and be-
tween each conductor and any material other than its
immediate connexions and supporting insulators. In
the case of bare conductors used as span wires, this
clearance shall be not less than 3 inches. Lo

(b) Conductors, cables, metallic sheathings and con-
duits shall be supported and/or fixed so that, except
at crossings, a permanent clearance of not less than.
Linch is maintained between them and gas or sprinkler
pipes, telephone, bell, or other cables or metal conduits
not forming part of the installation. In the case of
crossings, unless a clearance of 1 inch as aforesaid is
provided, an insulating crossing specially approved for
the purpose or a durable non-conducting distance picce
not .less than 3-in. thick shall be securely fixed betwecn
the. two, and this distance piece shall extend beyond
pipes, cables, and/or conduits at least 1 inch in all
directions at the crossing.

Protection.’

126. In ‘all places which are not inside buildings, all
fittings, accessories, appliances, and apparatus, unless
completely protected by a verandah or weatherproof
structure, shall be of weatherproof type, and conduit
joints and all parts of the installation in such places
shall be made watertight.

127. Tn all places which are exposed to excessive
dampness,” all fittings, accessories, appliances, and ap-
paratus, and’all, parts of the installation, unless water-
tight, shall' be effectively protected against the entry of
moisture. ' -}

- . ~f )
128. All apparatus shall be so fixed and arranged that -
live parts are adequately protected against the accumuy-

lation of dust and moisture. .

"PROTECTION AGAINST FIRE. o

(141, Wiring and all apparatus shall, as far as prac-
ticable, be kept clear of inflammable materials, and
electrical equipment shall be mounted or fixed in such
a manner that no part which will attain a temperature
exceeding 212° F. (100° C.) is in direct contact with

- any combustible material. .. .

142. (a) The clearances given in the table hereunder
shall be maintained between apparatus and -woodwork
or. other ignitable material which ‘is not covered hy—"

(i) sheet metal not less than No. 20 8.W.G. thick, "
or : .

" (ii) asbestos not less than 1-16 inch thick; or - i
“{iii) ﬁb}l;o-cement panel not less than 3-16 inch
. thick. -

3

Clearance [ Clearance
Measured | Measured

' Clénranco In all
Apparatus. Vertloally | Vertioally | Giier Direcugs.
Apparatus. | Apparatus. <
Inches. Inches. Inches.
Resigtances the energy 24 .12 6 .
consumption of o
which exceeds 60 S
watts ' !

Transformers  other 24 | 12 [ - .
than  oil-immersed v -
transformers  and .
transformars not !
excoeding 1.2 KVA. .
incorporated in
portable appliances
and, apparatus .

Static rectifiers exceed- 24 12 - 6 ..
ing 1.2 kVA. (unless
of fireproof con-

struction) . : ! '
Motors and generators 48 12 12 (except in
exceoding § h.p. . the case of
othor than totally hard wood
enclosed, flameproof bearers on
or.  pipe-ventilated which the
types ' motor or
N . generatoris
mounted}
Any. other apparatus | 24 12 (. 8

the exposed parts
of which during
normal  operation
will attain a tem-
perature in exceas of

212°F. (100°C.)
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(b} A metal plate or tray extending 12 inches be-
yond the ‘base of the machine shall be placed under
every motor, generator, or converting machine which
has an open commutator or slip rings, and which is
mounted on or within 48 inches above a floor consisting
of wood or other combustible material. .

143. {a)" Motors, generators, resistances, control gear,
protective equipment, transformers, and rectifiers,
unless of flamepraof construction, shall be installed only
in well ventilated spaces in which inflammable or ex-
plosive dust or gases caunot normally be present under
conditions capable of causing® or contributing to' an
explosion. . , , . g

() Where explosive gas or dust is liable to be pre-
sent, all apparatus' shatl be of Hameproof construction
and type. . .

te) Where liable to collect an excessive amount of
inflammable dust, motors of other than enclosed types
shall be protected by a case or cover which will exclude
the dust but will not prevent the circulation of air
uecessary. for. elfective cooling of the motor. ‘Portions
of such cases or covers which are not made of fireproof
material shall be lined with sheet-absestos not less than
1-1¢ inch in thickness. .

144. Where passing through party walls or fire-resist-
ing floors or partitions, conduits and other protective
coverings of cables:ghall be close fitting around the
cables, and the:holes through which they pass shall be
piugged with cement, fireclay, or other similar pon-
ignitable. material,-so that no space through which fire
might! spread- is left around the protective covering.

- PROTECTION - AGAINST RISK OF ELECTRIC

! . +*  + SHOCK. . :

151! No fitting, accessory; -appliance, or apparatus
shall be connected “direct to a circuit operating at a
pressure more than 157 above the operating pressure
for which it is manufactured' unless the sanction, in
writing, of the supply authority for such connexion has
previously: been obtained, No such permission shall be
given in the case of medical or dental appliances, radio-
receiving equipment,.or electrically operated’ toys. -

152. In earthed situations—

(a) tumbler and rotary switches shall be of the all-
insulated type. All other' switches shall also,
‘where practicable, be of the all-insulated type,
but if of another type,.all exposéd metal parts
of such switches ‘shall be earthed. '

(b) lammpholders supported: on’ cables or flexible
cords within 8 feet above a conductive floor
or any metal on which a person is likely
to stand, shall be of the all-insulated type.

(c) exposed msetdl parts of all “other accessories,
appliances, apparatus, and portions of an in-
stallation shall be earthed.

154. No addition or extension to an installation shall
be made which will create an carthed situation where
any accessory, -fitting, appliance; apparatus, or other

. portion “of the ‘installation does not comply With the

requirements of these Regulations for such accessory,
fitting, appliance, apparatus, or other portion of an in-

. stallation in an earthed situation.

TESTING, OF INSTALLATIONS. '
181. Every installation shall be capable of satisfac-
torily passing ‘the following tests:—
(1) of insulation resistance as described in regu-
. latioii 162, clause {(a); d .

'.(2) of the insulation resistance of apparatus as

. deseribed- in regulation 162, clause {(b);
(3) of ° continuity of econduit and/or metallic
sheathings as described in regulation 162,

. clause (0); and
(4) rof correct connexion of single-pole switches and
*° neutral link or bar as deseribed in regulation
' 162, clause (d). - : '

162. (a) (i) The insulation resistance between con-
ductors 'and earth 'shall be' tested with all fuse links
and lamps in place, and all switches in the “on” posi-
tion. The insulation resistance between conductors
shall be tested with ‘all*fuse links in place, with all
switches in the “ on  position, but with lamps.removed.

These tests shall be deemed to be satisfied if the insu-
lation resistance is not less in megohms than the result
of dividing the number 30 by the number of points
under test. Appliances and consuming devices may be
disconnected during the tests.

(ii) Notwithstanding the provisions of the foregoing
sub-clause (i), no final sub-circuit shall be required to
have an insulation resistance greater than 1 megohm.

(b) The insulation resistance between the case, frame,
or exposed metal parts and every live part of each
generator, motor, control gear, or other apparatus or
appliance (other than a contact water-heater) shall be
tested. . '

This test shall be deemed'to be satisfied if the insula-

.’ tion resistance is not less than 1 megobm,

St
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(c) Metal conduits, metallic cable sheathings, and
their earth connexions shall be tested for electrical
continuity. . -

This test shall be deemed to be satisfied if the re-
sistance between any and every point on the conduit
or sheathing and earth is low enough to permit the
passage of the current necessary to operate the cut-
out, circuit breaker, or earth-leakage device protecting
the circuit, but does not, in any case, exceed 2 ohma.

(d) (i) A test shall be made to verify that all single-
pole switches operate in active conductors and all multi-
pole switches operate in all the active conductors of
the circuit in which they are inserted, and that no
switch is inserted in a neutral conductor unless it is
linked to a corresponding switch or switches operating
in every active conductor of the same circuit.

(i1} A test shall be made to verify that every neutral
link or.bar is connected to the neutral conductor of the
supply mains.

. PART 1.—SECTION 2.
" " ARRANGEMENT AND—CPNTROL
SIZE OF CABLES.

201. (a) The sizes of cables and conductors used as
aerial cables, bare conductors, and for other purposes
where continuous support is not practicable, shall
comply with the requirements of these Regulations where
minimum sizes are laid down for specific purposes, and
in other’ cases shall be such as to provide adequate
mechanicall strength and rigidity. 4

The sizes of all conductors shall be such that the
following conditions are complied with:— 1

{b) The fall in pressure from the consumer’s terminals
to any and every point in the installation shall not ex-
ceed one volt plus 3 per cent. of the pressure at the said
terminals when the cables are carrying their full load
current. In the case of cables in which allowance for
diversity is permitted in accordance with the provisions
of regulation 204, the full load current shall be.taken
to be that current which corresponds to the maximum
demand determined in accordince with the provisions of
regulation 205. o o

(¢) The current carried or to be carried by a cable
shall in no case exceed that given in Tables A (II.) and
A(II1.), pages 192, 193, for that particular size and
type of cable. Such- current, in the case of cables in
which allowance for diversity is permitted, shall -be
taken as the full load current determined as in the pre-
ceding clause (d) of this regulation.

(d) No rubber insulated cable shall be installed in
any ‘'situation where the ambient’ temperature exceeds
120°F. (48.9°C.).

Where. the ambient temperature is likely to exceed
100°F. (37.8°C.) the maximum current to be carried
by the cable shall be reduced to a value below the limits
specified in Table A (I1.), page 192, such that the heating
efféct of the current cannot increase the temperature of
the‘ cable to more than 120°F. (48.9°C.) for sustained
periods, or to more than 140°F.  (60°C.) at any time.

Note—~Table A(IL) is intended to be applied only
in situations where the ambient, temperature does not
exceed 1009F. (37.8°C.) so that with the normal maxi-
mum temperature rise of 20°F. (11.1°C.) t{he normal
maximum working temperature will not exceed 120°F.
{48.9°C.).

(e)'No paper insulated cable shall be installéd in any

situation where the ambient temperature exceeds 150°K.

(66.5°C.).

.Where the ambient temperature is likely to exceed
100°F. (37.8°C.) the maximum current to be carried by
the cable shall be reduced to a value below. the limits
specified in Table A(IIX), page 193, such that the heat-
ing effect of the current cannot increase the tempera-
ture of the cable to more than 150°F, (65.5°C.) for
sustained periods, or to more than 160°F. (71.1°C.) at
any, time.

Note~~Table A (IIL.) is intended to be applied only in
situations where the ambient temperature-does not ex-
ceed 100°F, (37.8°C.), so.that with the normal maximum
temperature rise of 50°F. (27.8°C.) the normal maxi-
mum working temperature will not exceed 150°F.
(85.5°C.).

MAXIMUM DEMAND.

203. Main and sub-main cables and main control gear
and all switchgear and apparatus inserted therecin shall
be capable of carrying the maximum demand of the in-
stallation, or of that portion of the installation supplied
through: them. The maximum demand: shall be deter-
mined as, provided for; in regulation«205. -
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204. -No diversity shall be allowed in final sub-circuits,
except. that in domestic installations——

,(1}) the maximum demand of & cooking stove may
' be taken as the full connected load up to
10 amperes, plus one-half the load in excess

of 10 amperes;
(ii} general purpose outlets (1,000 watts each) may
be ;onnected in parallel on a power circuit as

. under:—

Minimum 8ize of Number of Qutlets

Conductor. in Parallel,
Yo /020 5
. 1/-064 4
. 3/-036 3

205, For the purpose of determining the size and/or
carrying capacity of consumer’s mains, submains, and
all switchgear and apparatus inserted therein, the
maximum demand shall be computed in one of, the fol-
lowing ways, namely:— 4

(i) By calculation according to the manner Iaid
down in regulation 206; or

{ii) By assessment, as provided for under regula-
tion- 207; or R

(iii) By indicator or recorder, as set out in .regula-
tion 208.

'206. Caleulation of the maximum demand shall be
made from the following:— .

{a) Individual Domestic Installations, tncluding
the'lndwiz’iudl Flats “of a Block—
(i) Lighting:~Two-thirds of connected load.

(i) Fixed keating, cooking, and power, other than
-water heaters.—Full connected load up to
.10 amperes, plus one-half of the load in
excess of this' amount.
(iii) General purpose outlets—Full capacity of
) highest rated’ outlet, plus two-fifths of
capacity_of other outlets. 1

(b} Blocks of Residential Flutsg—

(i) .Lightin'g..—Up to and including Two Mlats:
. Two-thirds of connected load. Remaining
Flats: "One half of connected load.

(ii) Fixed heating, cooking, and power, other than
water heaters.—As in (a) (ii) above for

K highest rated appliance, plus one-third full
load of remaining appliances.

(iii) General purpose outlets.—Full capacity of
highest rated outlet, plus one-fifth of
" capacity of other outlets. .

(¢) Hotels, Boarding Houses, Accommodation
Houses—

" (i) Lighting.—Three-quarters of connected load. .

(ii) Fixed heating, other than water heaters.—
Full connected load of highest rated ap-
pliance, plus one-half of full load of remain-
ing appliances.

(iii) General purpose outlets.—Full capacity of
highest rated.outlet, plus one-half of capa-
city of all outlets in main rooms, such as
dining rooms, lounges, billiard rooms, offices,
&e., plus two-fifths of capacity of other
outlets,

. {iv), Motors (other than lift motors).—Full load
current of highest rated motor, plus one-
half full load current of all other motors.

(@) Shops, Btores, Offices, and Businesa Premises,
other than Factories—

The supply authority may require that the rhaxi-
mum demand-be taken' as the full connected load,
or any lower. figure which shall be not less than the
following:—

(i) Lighting.—Nine-tenths of connected load.

(ii) Fixed cooking appliances.—Full connected
load of highest rated appliunce, plus three-
quarters full load of second appliance, plus
one-half full load of remaining appliances.

(iii) Fixed heating and' power appliances, other-
than motors, cookers, and water heaters.—
Full connected load of highest rated: ap-
pliance, plus three-quarters of full load of
remaining appliances.

(iv) General purpose outlets and special purpose:
outlets.—~Full capacity. of highest rated out-
let,. plus: three-quarters:of capacity’ of other

- outletsr. + K
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(v) Motors (other than lift motors).—Full load
current of highest rated motor, plus three-
quarters of full load current of second motor,
plus one-half of full load current of all other
motors.

{e) Lifts—
First lift motor.—Full load current.
Second lift motor.—Half full load current.
Additional motors.—One-quarter full load cur-
rent.

(f) Water Heaters—

{i) Instantancous and Booster Blements—Re-
sidential premises (including flats, hotels,
boarding houses, &c.).—Full load current
of first and second heaters, plus one-
quarter full load current of all remain-
ing heaters.

Other Premises~—~To be assessed by supply

» * authority.

(ii) Continuous Elements—Full load current in
all cases.

{iii) Off Peak Elements—Two-thirds full load
current where the remainder of the con-
nected load is not less than that of the
off peak element. Full load current in
all other cases.

(g) Order of Calculation—In calculating the
maximum demand as above, lamps, outlets, and per-
manently connected appliances shall be rated in
accordance with the requirements of regulation 217,
and shall be taken in order of rating, the highest

rat. :

(k) Electricity Used for more than One Purpose.

—When electricity is used for more than one pur-
pose, the maximum demand shall be computed by
adding together the figures obtained from calcula-
tions made as above in regard to each such purpose.

207. The supply authority may, from its knowledge
of the operations to be carried on, assess the maximum
demand of a factory installation, but in no case shall
the maximum demand be assessed at less than one-half
of the full connected load. Where the assessment'is less
than would be obtained by the application of clause (d)
of regulation 206, provision shall be made in the mains
for the insertion of shunts‘or current transformers so
that the assessment may be checked at any time.

208. Where a maximum demand indicator or recorder
calibrated to the satisfaction of the supply authority is
installed, the maximum demand shall be the highest
averaged rate of consumption of electricity indicated
or recorded over any quarter-hourly period by this in-
strument. Where such an indiecator or recorder is not
installed, the consumer may install and maintain an
automatic overload circuit-breaker which has been
tested and calibrated to the satisfaction of the supply
authority, and which shall be enclosed in a case or box
sealed by and solely under the control of the supply
authority. Such a circuit-breaker may have a thirty
second time lag at its determined setting, and the load
setting of this circuit-breaker shall be assumed to be
the maximum demand of the installation.

SERVICE CUT-OUTS.

211. (a¢) Where placed within a building, service cut-
outs shall in no case be fixed between an uppermost
ceiling and the roof, or in any other position difficult
of access. They shull not be fixed in a position where
they are likely to be in close proximity to inflammable
gas or material.

(b) The service cut-outs for public buildings shall be
arranged to conform to the requirements of regulation
601 with respect to service cut-outs.

(¢c) Where supply is given from an underground ser-
vice line, the service cut-out or cut-outs, if fixed within
the building, shall be'fixed not more than 10 feet from
the termination of the supply authority’s underground
cable.

(d) Where supply is given from an overhead service
line, unless the service cut-outs are placed on the distri-
bution pole nearest to the premises, or on a service line
pole, they shall be fixed on the outside of the consumer’s
building or structure as close as possible to the point of
attachment, or, alternatively, at a point inside the
premises not more than 10 feet from the point of entry.

(e} In multi-circuit domestic instailations in premises
used as a boarding-house, or in premises intended for
and used by not more than one family, if the service
cut-out or cut-outs are fixed at or in the consumer’s
premises, or on a gervice line pole; or distribution pole
adjacent thereto, the main cut-out or. cut-outs referred to
in regulation 222 shall not be required. .
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CONSUMER’S MAINS.

212. (a) Cables connecting the service line or under-
ground service cable to the consumer’s main switchboard
shall in no case.be smaller than 7/.036 inch.

(b) Where supply is given from a neutral and two
or more active conductors, the neutral main shall be of
sufficient capacity to carry the maximum current under
the extreme out of balance conditions which may obtain
in the installation, and in no case shall it be smaller
than 7/.036”, or its carrying capacity be less than one-
third that of the largest active conductor.

{¢) Unless the supply authority has given approval
for other means to be adopted, consumer’s mains on the
supply side of meters shall be insulated cables enclosed
in steel conduits, or in compound filled troughing or
fireproof ducts containing no other cables.

{d) Where consumer’'s mains between ‘the point of
entry and the goint of attachment are exposed to the
weather, they shall be weatherproof cables.

Where the service cut-outs are outside the premises,
and the distance between either the point of attachment
or the service cut-outs and the point of entry exceeds
2 feet, the consumer’s mains between these points shall
be enclosed in screwed water-tight metal conduits, or
fixed on outdoor type insulators in such a manner that
any unsupported length does not excced 2 feet.

Where, however, the service cut-outs are within the
premises, and the length of consumer’s mains between
either the point of attachment or point of entry and the
service cut-outs exceeds 2 feet, the' consumer’s mains
shall not be enclosed in metal conduit, but shall be—

(i} enclosed by non-conductive, . non-inflammable
conduits or casings; or
(ii) supported on insulating racks or suitable in-
sulators; or .
(iii) . where exposed to the weather, supported on out-
door type insulators,
in such a manner that any unsupported length ghall
not exceed 2 feet.

ARRANGEMENT OF SUB-MAINS AND
SUB-CIRCUITS.

213. (@) Every sub-main and every final sub-circuit
shall commence.at the main switchlboard or at a distri-
bution board.

{b) Where the neutral is earthed at the source of
supply through a circuit-breaker, cut-out, or current
limiting resistance, no circuit other than a two-wire
circuit shall be taken from the main switchboard, except
that for lifts a neutral return may be used for the motor
control gear circuits. In such case, a cut-out located on
the control panel shall be inserted in the active con-
ductor of the control circuit.

(¢} Except as provided for in regulation 218, there
shall be no break of gauge in the wiring of any final
sub-circuit.

(@) Where a sub-main feeds more than ‘one circuit or
distribution board, there shall be no dreak of gauge
throughout the entire length of such sub-main except in
the following cases, that is to say— .

(i) where a distribution board is fed either from
the submain through connecting links with
cut-outs or over-current switches, or through
short open conductors teed off from the sub-
mains behind such distribution board.

{ii) where the supply authority’s service is taken to
a central distribution bvard in a building, and
separate portions of the installation within
the building are supplied through cables which

are protected by cut-outs or by switches with,
earth leakage or over-current releases on such °

distribution board. Such cables shall be
deemed to be sub-mains for the purpose of this
clause (d).

(e) The wiring and control and protective gear for
all lifts which may convey passengers shall be kept en-
tirely scparate from every other portion of an installa-
tion. Consumer’s mains supplying such lifts shall be
callehindependently from the supply side of the main
switch.

LOADING OF CIRCUITS.

216. (a) {i) Except as provided in clause (b) of this
regulation, and in regulation 607 (Public Buildings—
Stage Lighting) the number of points that may be in-
stalled in parallel on a final sub-circuit shall be as
follows:—

Where the total rating of the points supplied from
- a sub-circuit does not exceed 10 amperes, 10 points;
15 amperes, 4 points; 20 amperes, 3 pointa,

]
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(ii) Each lamp or low-pressure appliance rated at
more than 10 amperes, and each medium-pressure ap-
pliance other than motors not exceeding 3-h.p., shall be
supplied by a separate and distinct final sub-circnit.

(iii) In calculating the loading of final sub-circuits
where multi-way switching is employed, the number of
points allowed shall be determined from the current to
be carried as required under sub-clauses (i) and (ii)
hereof by taking the greatest number of points and the
greatest load that can be connected at any one time.

{b) Notwithstanding the provisions of sub-clause (a)
{i) of this regulation:—

(i) The number of permanently connected low-
pressure appliances, apparatus, or lamps on a
final sub-circuit supplying only electric clocks,
relays, signalling lamps and the like, any one
of which does not consume more than 25 watts,
shall be limited only to 50, provided, however,
that the total load on the circuit shall not
exceed 500 watts.

{ii) Where the load on a final sub-cirenit for
temporary lighting (general illumination)
does not exceed 10 amperes, the number of
lamps shall be limited only to 50, and where
temporary lighting circuits are installed for
sign, outline, or decorative lighting, the num-
ber of lamps shall be limited only by the total
load on the circuit, which load, however, shall
not exceed 15 amperes. .

(iii) For permanent sign, outline, or decorative light-
ing, the number of points shall not exceed
that laid down in sub-clause (e} (i) of this
regulation, except that the number of points
on an indoor circuit, the connected load of
which does not exceed 5 amperes, or on any
outdoor circuit, shall be limited only by its
connected load. In the case of outdoor cir-
cuits for permanent sign, outline, or decora-
tive lighting, however, the load shall not ex-
ceed 15 amperes.

The provisions of this sub-clause shall not
apply to sub-circuits supplying concealed
lamps for general illumination purposes.

For the purposes of this sub-clause, a circuit
shall be deemed to be an outdoor circuit only
if it supplies two or more lamps all external
to the building, and all wiring between such
lamps is external to the building.

(iv) Where long outdoor runs.of cable from distri-
bution centres are necessary (as for sports
grounds, wharves, jetties, storage, and loading
yards and the like) a lighting sub-circuit
running independently in one direction may be
8o wired that the total number of points on
the sub-circuit is limited only by the load on
the circuit, which load, however, shall not ex-
ceed 15 amperes.

Where long outdoor runs of cable from
distribution centres are necessary for the
use of one portable appliance only or one
portable power device only (such as a lawn
mower, & truck loading device or a portable
tool), a low or medium pressure power cir-
cuit may be so wired that the number of
outlets is limited only by the load which,
however, shall not exceed 15 amperes unless
cach outlet is individually controlled by a
linked switch operating in all active conduc-
tors and protected by a corresponding circuit-
breaker with over-current releases in each
active conductor.

(v) See regulation G607.
(vi) See regulation 625.

217. (a) For the purpose of calculating the loading
of sub-circuits, every lampholder installed for general
illumination purposes shall be rated at 60 watts or the
actual wattage of the lamp to be installed, whichever
is the greater, and every general purpose outlet shall
be rated at the wattage of the highest rated appliance
to be connected or at 1,000 watts whichever is the
greater, but in the case of domestic installations, diver-
sity may be allowed for general purpose outlets rated
at 1,000 watts, in accordance with the provisions of
regulation 204,

() Every outlet installed for the purpose of con-
necting one special appliance only shall be rated at
the actual wattage of such appliance, but in no case
shall any such outlet be rated at less than 100 watts.
In order that such an outlet shall not be used for any
purpose other than that of comnecting the special ap-
pliance aforesaid, it shall not be capable of accommodat-
ing a plug, adaptor, or connector which can be connected
to the installation at any lampholder, any general pur-
pose outlet, or any special purpose outlet of higher
rating. ' .
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Every outlet other than a general purpose outlet shall
be approved for the purpose, and shall have permanently
marked on it the wattage at which it is rated for the
purpose of calculating the loading of the sub-circuit.

218, The minimum size of flexible cords connected to
or forming a portion of a final sub-circuit shall be in
accordance with the following table:—

Minimum Sire Flexible Cord.

Rating of Final Bub-circult.

Not Fough Tough
Rubber Rubber
Covered. Covered.

Not exceeding § amps.
Not exceeding 10 amps.
Not exceeding 16 amps. .
Not exceeding 20 amps. . )

23/-0076 11/-012
40/-0076 | 16/-012
707-0076 | 28/-012
110/-0076 | 44/-012

In no case shall any flexible cord have a current-
carrying capacity less than the maximum current load-
ing of the apparatus or lamp it connects.

CONTROL OF MAIN SUPPLY AND OUTGOING
CIRCUITS.

221. (@) (1) The main switchboard for every instal-
lation shall be located in a readily accessible position,
and every switchboard at which the supply of electricity
to a consumer is independently controlled shall be
under the control of such consumer.

(2) Where supply is given from-—

(i) a system operating with a circuit-breaker, cut-
out, or current-limiting resistance in the
earth connexion of the neutral at the source
of supply; or

(ii) a system with all conductors insulated from
earth at the source of supply,

or where more than' one consumer is supplied through
a single-service cut-out (or single group of service cut-
outs in the case of supply through more than one active
conductor), the main switchboard shall be placed as
near as practicable to the service cut-outs if such are
placed inside the premises, or as near as practicable to
the point of entry if the service cut-outs are placed
outside the premises. . .

(b) Where the maximum demand of any circuit, (as
laid down in regulations 206 and 207) exceeds 250
amperes, or the full load current in any motor circuit
exceeds 100 amperes, cut-outs shall not be used in such
circuit, but circuit-breakers with over-current releases
shall be installed.

(¢) Where the main supply is controlled by an en-
closed type circuit-breaker, a disconnecting switch (or
links) shall be provided in order that the circuit-breaker
may be entirely disconnected from the source of supply.
Control Equipment.

222. (a) Where the neutral conductor is earthed at
the source of supply without a circuit-breaker, cut-out,
or current-limiting resistance in the earth connexion——

(i) The main supply to every independently
metered portion of an installation shall be
controlled and protected on the main switch-
board by the insertion in each -active con-
ductor of a switch and a cut-out or an over-
current release operating such switch, and
every circuit outgoing from any switchboard
shall be controlled and protected on such
switchboard in a like manner.

(ii) The incoming and outgoing neutral conductors
at any switchboard shall be connected at a
neutral busbar (see regulation 262) where
the M.E.N_ system is used, or at a covered
neutral link on the switchboard (or at a
neutral busbar where 30-in. spacing is pro-
vided for access to the back of the board)
where the neutral is not multiply earthed.

(iii) No cut-out or unlinked switch shall be inserted
in a neutral conductor.

(b) Where the neutral conductor is carthed at the
source of supply through a circuit-breaker, cut-out, or
current-limiting resistance, or where no conductor is
earthed at. the source of supply—

(i) The main supply to every independently metered
portion of an installation shall be controlled
and protected on the main switchboard by
inserting in each conductor a switch, and
in each active conductor a cut-out or an
over-current release operating such switch,
Every circuit outgoing from a switchboard
shall be controlled on such switchboard in a
like manner, and protccted in each conductor
by a cutout or an over-current release
operating the control switeh.
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(ii) No unlinked switch shall be inserted in a

" neutral conductor or in a megative conductor

of an installation connected to a 2-wire d.c.
system of supply. X

(c) Where switches are required under the preceding
clauges (a).and (b) in more than one conductor of a
circuit, the corresponding’switches in cach conductor
shall be linked switches, and shall operate simul-
taneously in all active conductors.

(¢) kxcept in a lift circuit, the switches specified
in clauses (@) and (b) of this regulation for the con-
trol of circuits outgoing from switchboards shall not
be required in the case of any outgoing circuit of less
than- 100 amperes connected load.

(e) Nothing in this regulation shall prevent the
ingertion of a switch in any neutral conductor, provided
it is linked with corresponding switches in all active
conductors of the circuit.

MASTER SWITCHES.

227. Where premises other than those constructed
for and used solely ag single family dwellings are
supplied with electricity through an underground
service cable— : o

(a} A master switch cdapable of intérrupting all
active conductors supplying the installation

c e {(with the exception of any conductors supply-
ing lifts and/or apparatus referred to in
clause (g) of this regulation) shall be,in-
stalled in a positiord proximate to and éasily
accessible from a main éntrance to such
premises. : ' AL

(5) The muster switch shall be clearly identified
by the words “MASTER SWITCH” in

prominent lettera. . o

The supply of electricity to lifts shall be con-

trolled independently of the master switch

v required under: clause (a) hereof by a sepa-

rate master switch capable of interrupting
all active conductors of the lifts circuit and
installed immediately adjacent to .the switch

, marked * Master Switeh,” This switch: shall

be known as a *lifts control switch,” and
shall be clearly identiied by the 'word
“LIFYS ™ in prominent lettering. .,
<« .d} ANl master switches installed as-provided: for
. under clauses (@) and (¢) of.this regulation
shall be arranged for hand operation.
‘e) Notwithstanding the foregoing provisions 'as
© to place of installution, where the complete
layout of an iunstallation has been submitted
to and approved by the authorized inspector,
he may authorize the installation of master
switches as required under the preceding
clauses of this regulation, in specitied posi-
tions remote from a main entrance, provided
that they can be operated at a main entrance

by a remote control switch. E

Provided that the main switches required under

regulations 222 and 431 (i) are in a position
proximate to and easily accessible from a
main entrance, and are identified by lettering
as required for master switches installed in
accordance with the requirements of this re-
gulation, no additional master switch need be
installed.

(g) Notwithstanding the foregoing provisions of
this regulation, all electrically operated fire-
protection apparatus shall be connected to an
independent circuit or cireuits supplied from
the service side of the master switch. Every
such circuit shall be.protected by 2 cut-out
in each active conductor. .

SWITCHBOARDS.

‘251, (a) Switchboard, panels shall consist wholly of
durable non-ignitable, non-hygroscopic materials which,
unless all live parts of apparatus mounted on or in
contact with the panels are adequately insulated there-
from, shall also be insulating materials of permanently
liigh electric strength and insulation resistance.

Marble and slate panels shall be used only provided
all conducting parts to be mounted therecon are insu-
lated from the panel by a coating -of suitable “varnish
or other non-hygroscopic insulating material. All in-
sulating switchboard pancls other than marble and slate
panels shall conform to the requirements of regula-
vion 2251. . N

(b) All material other than metal used as a switch-
board panel shall have n thickness of not less than
} inch.

{¢) Any switchboard panel less than % inch in thick-
ness, unless the matertnl of whieh’ it is constructed
will withstand a mechanical loading at least 100% in
cxcess of that specified in regulation 2251°'(e), shall
be supported all round its edges by a grooved or beaded
{rame, ’ :

(o}

t -

f
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* (&) The minimum allowable thickness of switchboard
panels of material other .than metal shall be in accord-
ance with such one of the requirements of the table
hereunder rpspecting eurrent.and’ area as specifics the
greater thickness. .Should,ilowever, greater mechanical
strength be required on. aceount of the distance between
suppurty, dimensions of panels, andfor nature of appa-
ratus to be mounted thereon, panels of greater thickness
shall be used. . ' =

. o .
THICKNESS OF SWITCIIBOARD PANELS.
Maximum Current | MBI | g0 i 4 ren of Switehboard
takan to Hoard. , | Thickness | HOXBUm Ades of

“ 2

i | Toches. )
Not exceeding 20 $ ' | 2f'square feot
amperes - DR :
Excoeding 20 am- § | 6square feet
peres, but not cote T
exceeding 50 o
amperes T [
Over 60 amperes .. [ .. § ' Not limited where the dis-
R . K tance between supports
P T ET ‘does not exceed 2 feet,

L otherwise 6 square feet

Where any switch |., § +Not limitéd where the dis-
or circuit [ 4+ tance -between supports
breaker exceeds does’ not exceed 2 feet,

100 amperes ; e otherwise 6 square feet

~

252. (a) All apparutus mounted 'on a switchboard
shall be attached theretosby. means of bolts, studs, or
screws' having *metal threads”which' engage in nuts or
suitably: threaded holes in meétal, and -shall be so ar-
ranged that all parts thereof and all connexions thereto
are readily accessible, and so that the course of all
conductors to -all instruments and 'mpparatus can be
readily traced. e e :

Where a switchboard, panel is cunstructed of insulat-
ing material, no-apparatus ghull be mounted within
1 inch’of any edge of the'pahel, and no hole, other than
holes by means of which sich panel 'is fixed, shall be
drilled. closer than 1§ inches’from the edge of the
punel. . S vl

Al nuts”used at the back of a switchboard for the

coilnexion of current-carrying parts shall’ be effectively
locked. ' :
(B (i)'Eicépt in" so far as it'is nécesgary' to alter
Buch order to comply with the requirements of regula-
tion 402 (b), all apparatus shall Le mounted on a
switchboard pancl as tar as practicable in the correct
order of'its insertion in 'the circuit of circuits con-
hected‘toﬂthe punel, commencing either from the top or
from "the "bottom of such panel., ;

(ii) The apparatus protecting and controlling circuits
shall be arranged in such, a manner ,as -to avoid un-
necessary | crossings of conductors, and shall be so
grouped on the switchboard that the apparatus protect-
ing and/or controlling each type of circuit (such as
200-300 volt circuits, 100-460 volt circuits, lighting cir-
cuits, power circuits, water-heating’ circuits) is kept
in o distinct zone and can be,readily identificd. Where
possible, the apparatus within cach such.zone shall be
grouped according to the phase or polarity of the con-
ductor in ,which it is_inserted. \

(iii) ANl apparatus shall be so pluced ‘on a switch-
board that there is.umple room for its safe and effective
operation, and for the safe handling of all such
apparatus which requires handling. o

{(iv) Unless they are effectitely sereened by substan-
tial barriers of non-hygroscopic, non-igunitable insulating
material, the unenclosed live metal parts of switches
and cut-outs shall be so arrunged and placed that no
such live part can come within 24 inches of any other
live part or any exposed metal at different potentinl
where the potential difference does not exceed 250 volts,
or within 3} inches.of any.other live part or.any
cxposed metal where'.the potential difference exceeds
250 volts. . : L .

The foregoiig provisions of this clause, however, shall
not apply to those parts of fiXing and/or connécting
screws and studs which project through'the panel on
the side reverse to that on which the switches or cut-
outs are fixed. . o 4.

(v) Cut.outs shall-be fixed in a vertical®position, and
be spaced 8o as to permit the safe and easy withdrawal
of the fuse cartiers. : ’

(vi) Where practicable the, wiring 'for connexions on
switchboards shall be run at tlie back of the board, and
where it i3 necessary ‘for cables to be brought through
the switchboard panel to the {ront of the board, they
shall be brought: through closefitting, holes, a8 near as
possible "to the terminals to which they are to be
connected, .

4}

\

K
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(¢) Switches and cut-outs, or the zones in which they
are mounted, shall- be labelled so as readily to indicate
the consuming devices or circuits which they: control.

(d) Busbars carrying alternating current shall be so
arranged as to conform in all respects to Australian
Standard Specification No. C.13 “ Australian Standard
Marking for Switchboard Busbars and Connexions.”

(e) All bare live conductors shall he rigidly fixed
in such a manner that a clenrance of at least 1 inch
is, maintained between conductors of opposite polarity
or phase and between the conductors and any other
exposed . metal,

{f) Wo cut-ont other than a cut-ont in an instrument
circit shall be fixed on the back of or behind a
switchboard,

. (g) ¥very main switch and every single-pole switch
controlling a circuit outgoing from a switehboard shall
be 8o connected at such board that no corresponding
cirenit cut-out is alive when the switch is in the * off ”
position, .

s+ (k) The connccting conductors to every voltmeter
and its pilot lamp (if any), and to every earth lamp,
shall be protected by a cut-out in each active conductor.

253., (a) Switchboards shall be so arranged as to
prevent -access of acid fumes, and, unlesa of a water-
proof type, shall he placed only in dry and well-
ventilated places. -

- (b} Switchhoards, unless encased or erected in posi-
tions not nccessible to unauthorized persons, shall not
be erected within 4 feet above a floor. They shall nat
be erected above or in the immediate vicinity of gas
stoves or gas meters, or in bathrooms, lavafories, or
the washing-rooms of laundrics, or'in freézing-rooms or
cooling chambers.
¢ (¢) Unless placed in an engine-fooi’ or in a compart-
ment specinlly arranged for the purpose, every switch-
board either shall be enclosed in a protecting case or
all current-carrying parts mounted on the switchhoard
(except the neutral bar in the cnse of M.EN, systems)
shall he permanently covered and protected from per-
sonal contact. o B

(d): Whére a switchboard 'is placed within 6 inches
of -a wooden wall or 18 inches of a - wooden ceiling,
unless tho gwitehboard is completely encased or all ap-
paratus on the switchboard is metal clad, such wall
or ceiling shnll be protected by a sheet of asbestos not
less thar 1-16 inch in thickness, or by a sheet of fibro-
cement not less than 3-16 inch in thickress.

"(e) Where a switchboard is sunk into a wall or

partition not .built entirely of non-ignitable material,

the back shall be enclosed in a case comstructed either

of—
. . ' 3

- (i) metal not less than No. 20 S.W.G.; or

* (ii} hardwood lined with asbestos sheet not Jess
- than 1-16 inch in thickness; or

(iii) hardwood lined with fibro-cement not less than
' 3-16' inch in thickness; or

(1‘v) non-ignitable insuluti:{g materials.

" {f) Glass fronts of switehboard cases shall be clear of
all live parts by not less than 1 inch.

254. (a) (1) Where it is necessary to have accesa
to the hack of a switchboard for wiring purposes, or
where any exposed live metal is mounted on the hack
of a switchhoard. the switchboard shall be so placed
that there is a space: between .the back of the bonrd
and any wall or immovable structure behind the board.
Provision shall be made for easy access to such space.
and the minimum distance from the back of the hoard
to such wall or immovable structure shall be as shown
below. Should any live metal project from the back
of the board, the minimum distance of the board from
the wall or immovable strugture shall be greater than
that shown below by the greatest distance any such
metal projects from the back of the board—

v {i) 1 ,inch in the case of a board carrying not
more than two circuits, the total loading of
e which does not exceed 10 amperes, and the
. greatest dimension of which does not exceed
15 inches,.and 3 inches in the case of all
other boards the greatest dimension of which
. does not exceed 15 inches.
(ii) 4 inches where either the height or the width
+ © « of the board does not exceed 24 inches but
one of these dimensions excceds 15 inches.
(iij) 12 inches where both the height and the
width of the board exceed 24 inches but
. neither of these dimensions exceeds 4 (feet,

.--' and, in addition, the back of the bhoard is.

. - - accessible from both sides or from bollr top

und bottom. If the board is not accessible

N as aforesaid, the minimum distance ‘shall be
30 inches. .
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‘(iv) 30-inches where botl the height and the width
‘of the board exceed 4 feet. In such cases, all
stays and conductors shall be so arranged as
to allow a clearance above floor-level over the
apace Lehind the board of not less than 6 feet
for stays and insulated conductors, and 6'ft.

» @ in. for bare conductors,

(2) LExcept as provided for in sub-clause (3) here-
under, for the purpose of this clause (e), if a switch-
board panel is mounted more than 12 inches from any
other panel, it shall be deemed to be a separate switch-
board, but.if a panel is mounted within 12 inches of
any ,other pancl, such panels shall he deemed to be -one
switchboard. Where further panels are required be-
cause of additions, alterations, or extensions to an in-
stallation. and any such pancl is mounted within 12
inches of an existing switchboard or within 12 inches
of any other such panel. the existing switchboard and
new panels shall be-deemed to be onre switchboard if
their combined height and combined width exceed 24
inches, :

" (3) Where a switcliboard consists of panels which
are hinged or can be independently removed so that in
either case all wiring and all back connexions thereto
are completely accessible without disturbing other
pauels, wiring, or connexions, the space behind the
switchboard need not exceed that required under sub-
clause (1) above for a switchboard of the same dimen-
sions as the largest hinged or removable panel.

(b) Unless such switchboard is situated in a room
accessible only to authorized attendants, the space be-
hind every switchborrd which is required to be spaced
30 inchesifrom a wall or immovable structure shall be
enclosed so a§ to make-it inaccessible to any but autho-
rized attendants, and access to such space shall be pro-
vided by a door or doors each not less than 18 inches
wide and of a height permitting casy nccess. - Such
door or doors shall he kept locked when not open for
access, but shall at all times be capable of being opened
outwards from the inside without the use of a key.

Where pussage room is provided behind a board which
is more’ than 6 feet in length, an access door as de-
scribed, above shall be provided at each end of the

hoard. .
3

(¢) Clear space shall be provided and maintained in
front of every switchboard ample for the purpose of
safely and effectively operating and adjusting all equip-
ment mounted thereon. In the case of switchbhoards
6 feet or more in length, such space shall be not less
than 4 feet wide, measured from the switchboard panels.

255, When any work done or to be done to an instal-
lation requires the alteration or extension of any switch-
board or any addition to be made thereto—

(i) If such switchhoard, in the opinion of the autho-
rized inspector, is in a position unsuitable
. for the safe and effectve control of the circuits
and apparatus to be connected thereto or
- supplied therefrom, it shall be removed to a
- -, position approved by the authorized inspector
' 88 conforming with the requirements of these
+  Regulations. .

(it) If, in the opinion of the authorized inspector,
.- the apparatus comprising the switchboard or
the layout or arrungement of the switchboard
does not provide for the safe and effective con-
* trol of the, circuits and apparatus to he con-
nected thereto or supplied therefrom, it shall
be repliced by a switchboard conforming to
the requirements of these Regulations, or, if
he so requires, shall be reconstructed and re-
arranged so as to provide, in accordance with
the requirements of these Regulations, for
the safe dnd effettive control of the circuits

and apparatus.

" MULTIPLE EARTHED NEUTRAL SYS'TEI\L

261. The multiple earthed neutral system shall be
installed and employed in such new installations as the
Commission may direct by giving notice to the supply
authority. o

As to installations connected prior to the coming
into operation of these Regulations to alternating cur-
rent supply mains one conductor of which is earthed
at the source of supply, the Commission may, by notice
published in the Government Gazette, direct that when
any alteration, addition, or extension of any specified
kind or of any kind whatever is made to imstallutions
generally, or to any installation supplied by a specified
undertaking, or frem a specified transformer, or to any
installation located in a named district or area, the
multiple, earthed neutral system is to be installed and
employed -throughout such installations or installation.
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Before any alteration, addition or extension of a kind
specified in any such notice is made and completed in
any installation to which such notice relates, the person
carrying out the alteration, addition, or extension shall,
ag required by such notice, install the multiple earthed
neutral system throughout the whole installation in
accordance with these Regulations, and where altera-
tions, additions, or extensions are carried out by more
than one person at different times, the person carrying
out that portion of the alterations, additions, or ex-
tengiona which brings the installation under the opera-
tion of this regulation as amplified by any notice
published in the Government Gazette shall be re-
sponsible that the multiple earthed neutral system is
so installed. Any such notice, so far as it relates to
installations in places where the Commission is not the
supply authority, shall be forwarded by the Commission
to the supply authority.

262, Where the multiple earthed neutral system is
used-——

{a) A neutral busbar shall be provided on the main
switchboard, and to this busbar shall be con-
nected the neutral main, the main earthing
conductor, and the neutral conductors of all
circnits outgoing from the switchboard.
Apart from these, no conductor shall be
directly connected to this bushar. Should,
however, the supply authority’s neutral main
be arranged for division at a connecting bar
or link, the main earthing conductor may be
soldered into a cable socket and connected to
this bar or link instead of to the neutral
busbar on the main switchboard, in which
case the connexion shall be made in such a
manner that the opening of the link will not
disconnect the earthing conductor from the
installation.

(5) The neutral busbar shall be made of copper
or highly conductive copper alloy. Its eur-
rent-carrying capacity shall be not less than
that of the neutral main, and itg size not
smaller than § inch wide by 5-16 inch thick.
It shall be visible at all times, and shall be
mounted on the front of the switchboard, ex-
cept that where a space of 30 inches is pro-
vided for access to the back of the board in
accordance with clause (a) of regulation 254,
it may be mounted behind the switchboard.

{0} (i) Except as provided for in sub-clanse (ii)
hereunder, the main earthing conductor and
the neutral main shall be soldered into cable
sockets, and the main earthing conductor
shall be connected to & ferminal at one ex-
tremity of the neutral busbar and the neutral
main to the next adjacent terminal thereon,
or the main earthing econductor and the
neutral main may be connected in any posi-
tion on the neutral bushar, provided such
connexions are, permanently marked or
labelled.

v (ii) Where any main earthing conductor ‘or neutral
main is of a form unsuitable for connexion to
the neutral busbar by means of a cable socket
and terminal as set out in the preceding sub-
clause (i), it shall be connected thereto by
means of a bolt or bolts or a suitable clamp.
The position on the neutral busbar of any
such connexion shall be that required under
sub-clause (i) aforesaid for the main earth-
ing conductor and neutral main respectively.

rd) At every switchboard and distribution board
other than the main switchboard, a neutral
husbar as described in clause (b) of this
regulation shall be provided and mounted in
‘the manner described in the said clause (b).
The carrying capacity of this busbar shall be
not less than that of the neutral conductor of
the sub-mains supplying the switchboard. The
incoming neutral condunctor and the neutral
conductors of all circuits outgoing from such
switchboard shall be connected to this busbar.
Apart from these, no conductor shall be con-
nected to this busbar, except neutral con-
ductors for sub-main metering and bonding
conductors, in the cases provided for under
sub-clause (2) of clause (f) and clause (g)
of this regulation.

The incoming neutral conductor shall be

« gsoldered into a cable socket and connected to
a terminal on the neutral busbar.

Earthing and/o1 bonding conductors (if
any) shall bhe soldered into cable sockets and
connected to terminals on the nentral busbar
on one side of the incoming nentral conductor.
The necutral conductors of all circuits out-
going from such switchboard shall be con-
nected to terminals on the neutral busbar on
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one side of the incoming neutral conductor,
which shall be the side remote from that on
which earthing and/or bonding conductors (if
any) are connected.

(e) The main earthing conductor shall in all cases
be taken from the neutral busbar on the main
switchhoard (or from the supply authority’s
connecting bar or link) directly and without
a break lo an effective earth.

{f} Where the main earthing conductor is taken to
a water supply system—

(1) All subsidiary earthing conductors con-
nected to the same water supply system shall
be considered to be effectively connected to
each other and to the main earthing conductor
hy the piping of such water supply system.
No subsidiary earthing conductor connected
to this water supply system shall be connected
or bonded to any neutral busbar.

(2) Every subsidiary earthing conductor
connected to an independent earth plate or
pipe shall be connected to the neutral con-
ductor by a bonding conductor, which shall
comply with the requirements of regulations
515 and 516 for earthing conductors, and
which shall be taken from such earth plate
or pipe, or from the subsidiary earthing con-
ductor directly to either—

(i) the neutral busbar of a sub-distribution

board; or

{ii) the main earthing conductor.

(g) Where the main earthing conductor is con-
nected to an earth plate or pipe—

Every subsidiary earthing conductor, unless
it is directly connected to the main earth
plate or pipe, or to the main earthing con-
ductor, shall be connected to an effective
earth, and shall also be connected by a bond-
ing conductor (which shall comply with the
requirements of regulations 515 and 518 for
earthing conductors) —

{i) to the main earth plate or pipe; or
(ii) to the main earthing conductor; or

(iii) to the necutral busbar on a sub-distri-
hution board.

(k) Subsidiary earthing conductors and bonding
conductors shall bhe connected to the main
earthing conductor only by means of soldered
joints or suitable approved clamps or clips,
which shall be readily accessible for inspee-
tion.

(1) Except as provided for in clauses (o}, (e}, (f),

and (g) of this regulation, no direct con-

. nexion shall be made between the earthing

system and the neutral conductor of an instal-
lation.

(7} Where the multiple earthed neutral system is
employed in an installation, no cut-out or
unlinked switch shall be inserted in any
neutral conductor, but this shall not preclude
the provision of a bolted isolating link for
testing purposes.

PART [.—SECTION 3.

INSTALLATION OF WIRING.
CONDUCTORS.
Distinguishing Colours or Forms of Cables and Flewible
Cords—

301. (a¢) Where braided rubber insulated cables are
used, black braided cables shall be used for all neutral
cables and the negative cables of 2 wire d.c. systems,
and cables with red or distinctively coloured braiding
{other than black) shall he used for all other cables.

{b) Where rubber insulated cables (flexible cords ex-
cepted) are not identified by impregnated colouring of
the rubber corresponding to the colouring of braided
cables, under clause (a) of this regulation, the cables
of circular-section baving plain exterior surfaces shall
be used as active cables {(or positive cables in the case
of 2 wire d.c. systems) and those of other section shall
be used as neutral cables (or negative cables in the case
of 2 wire d.c. systems).

(¢) Distinguishing colouring of the current carrying
conductors of flexible cords shall not be required, but
only a conductor identified by green colouring (or other
approved means) shall be used ag an earthing conductor.

302. No cable having a conductor of a nominal sec-
tional ares less than 0.0015 equare inch (1/.044 inch
diameter) shall be wused, ' except for the wiring of
fittings, for which a conductor of nominal sectional area
not smaller than 0.001 square inch (1/.036 inch dia-
meter) may be used. -

l
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303. Except in the case of bushars, battery connexions,
and trolley wires, stranded cable shall be used where
the nominal sectional area of the conductor exceeds
0.0032 square inch (1/.064 inch diameter).

304. Except in cases where it is expressly provided
that bare cables may be used, cables shall be of a type
approved or listed under regulation 2304, and shall
comply with those requirements of regulations 2304-2315
which are applicable to that type of cable.

INSTALLATION.

321, Of the types of cables specified in regulation
2304, the following shall not be used for alternating
current:—

(a) single cables armoured with ateel wire or tape

' or encased in a ferrous sheath;

(b) single cables having a conductor of nominal
sectional aren greater than 0.25 square inch
which are encased in a metal sheathing.

Where cables of the types referred to in paragraph
(b) above having a nominal sectional area of 0.25
square inch or less are used for alternating current, the
lead and return shall be placed as near as possible to
each other,

Bunching of Cables.

322, (a) Cables shall not be bunched in wood casing
unless of the same polarity or phase.

(b} The number of cables bunched in wood casing
shall not exceed six if the sectional area of any cable
exceeds 0.007 square inch (7/.038 inch), or ten if
pochca.ble has a sectional area greater than 0.007 square
inch. :

(¢) The casing used shall be of sufficient size to
accommodate the cables without injury, but shall not be
larger than is necessary to accommodate the maximum
number of cables which it is permissible to bunch.

{d) Where installed in or protected by metal con-
duits, wood troughing, or insulating or fireproof ducts,
cables carrying direct current may he bunched whatever
their polarity, but if carrying alternating current, the
lead and return cables of a single-phase circuit and all
phase wires with the neutral wire (if any) of a poly-
phase circuit shall be bunched, except as ia otherwise
provided in regulation 2453 in the case of cables con-
veying high pressure current to luminous discharge tube
signs.

(¢) Notwithstanding anything in clause (d) of this
regulation, cables .energized through separate service
lines or separate groups of service cut-outs or energized
from different sources of supply shall not be bunched
under any circumstances.

(f), Notwithstanding the foregoing provisions of this
regulation, consumer’s mains on the supply side of
meters shall not be installed in conduits containing
other cables, nor shall they be installed in troughings
or ducts containing other cables, unless they are either
armoured cables or are permanently and effectively
separated from other cables.

Access to Wiring.

324. (a) No wiring shall be installed between a roof
and an uppermost ceiling in a space which is sufficient
to permit of mccess unless there is a convenient means
of access thereto available. No aperture, unless it con-
tains a rectangular space not less than 16 inches by
14 inches, shall be deemed a convenient means of access.

(3) Tnspection conduit fittings and conduit draw-in
boxes shall be installed only in positions where they
will be at all times readily accessible for imspection.
Traps in flooring boards shall be deemed a sufficient
means of access to such fittings and boxes if fastened
down by means of screws.

Joints and Connexions.

326. (a) All connexions hetween cables, whether made
by means of connectors or joints, shall be accessible for
inspection or repair, and shall be mechanically and
electrically sound.

Except where they are made in open wiring, all joints
shall be enclosed in readily accessible joint boxes of
sdequate size to accommodate freely the whole of the
joints without rendering them liable to damage.

(b) Sub-circuit wiring, where the cables are rubber
jnsulated cables not larger in area than 0.0032 square
inch (1/.064 inch diameter) shall be carried out on the
loop-in system. In all other cases, the loop-in system
shall be employed where practicable, and where this is
not practicable, connexions between cables shall be made
either by soldered joints or by mechanical connectors
in a manner complying with the appropriate require-
ments of this regulation. .
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(o) Joints between rubber insulated cables, unless in-
sulated and protected in some other approved manner,
shall be lapped with rubber tape to a thickness not less
than that of the insulating material, and the joints so
insulated shall be covered with waterproofed tape so as
to render them wmoisture-proof.

(d) Except in the case of temporary wiring for signm,
decorative, or outline lighting and connexions enclosed
within appliances and apparatus, connexions between
cables and flexible cords shall be made only by means
of a plug and socket, a ceiling rose, or other connecting
device in which the conductors of the cables and flexible
cords are rigidly clamped between metal surfaces, and
which is approved for the purpose. .

Connexions between flexible cords and conductors
within fittings, appliances or apparatus shall be soldered
connexions only if they are completely relieved of
strain.

(e) Every joint in paper-insulated cables and in
armoured cables of all types shall be made in either—

(i) an approved joint box, the protective covering
of the cable being maintained intact up to 2
point inside the box; or

(ii) In a lead sleeve wiped on to the cable sheath-
ings in place of a joint box.

In either case the joint shall be suitably insulated (in
the case of paper-insulated cables, with impregnated
tapes) and the joint box filled with an insulating com-
pound impervious to moisture.

{(f) Cable connectors shall be enclosed in boxes con-
structed wholly of durable, non-ignitable, non-
absorbent materials, and shall be supported by durable,
non-ignitable, non-hygroscopic insulating material in
such a manner that contact between metal parts’ at
different potentials or between live metal parts and
surrounding conducting material is not possible.

(g) Joint boxes shall be so installed that they main-
tain the electrical conductivity of the conduits, cable
sheathings, and/or armourings in which they are in-
serted.

(k) At terminal connexions every cable except flexible
cables and those cables having fewer than seven strands
shall be either—

(i) soldered into a cable socket of such a size
that ‘all strands of the conductor can enter
the socket simultaneously; or :

(ii) clamped in a terminal or binding post; or

(iii) terminated in an approved solderless tag or
terminating device; or .

(iv) made solid by scldering and securely clamped
under a clamping screw or between metal sur-
faces.

(i) Cables shall be connected to a common terminal
only by soldered lugs unless the terminal is of such a
form that all cables are securely clamped at the ter-
minal between metal contacts without the cufting away
of ‘any cable strands. If a single terminal is insuffi-
cient to accommodate all the conductors, multiple ter-
minals or contacts with sufficient clamping devices to
clamp the conductors securely shall be used.

Any common terminal or multiple terminal used for
the connexion of more than one installation shall be
of such a form that any conductor can be removed or
replaced without interrupting the supply of electricity
to any other installation.

AERTAL CONDUCTORS.

331. (a) Every cable installed as an aerial conductor
shall consist of not less than 7 strands, and where the
length of an aerial line does not exceed 75 feet the
minimum size of conductor shall be 7/.036 inch. If
the length is greater, each cable shall be not smaller
than 7/.044 inch. The maximum distance between
points of support shall not exceed 135 feet, except in
the case of bare cables erected in accordance with the

provisions of clause (i) of this regulation.

(b) Aerial cables complying with the requirements
of regulation 2312 shall be used for acrial conductors,
except that—

(i) for spans not exceeding 75 feet, hard-drawn,
weather-proof, rubber insulated, copper cables
may be used; i

(ii) for spans not exceeding 30 feet, soft-drawn,
weather-proot, rubber insulated, copper cables
‘may be used;

(iii) where the multiple earthed neutral system is
used, the neutral conductor shall be bare
copper, and shall be hard drawn if the span
exceeds 30 feet;

(iv)} bare conductors may be used where erected in
accordance with the provisions of clause (i)

. of this regunlation, .
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« {0} Every aerial .conductor shall be etectéd.in a
-manner that will prevent, as far as is reasonably pos-
sible, any part thereof coming within 10 feet of the
ground, or lower than 15 feet above any part:of premises
used by vehicles of any description other than private
passenger motor cars. - .

(d) Aerial conductors shall be suitably supported on
outdoor .type insulators. Bobbin .insulators less than
2 inches in depth or 2} inches in diameter shall not be
used.for this purpose. Conductors shall be termindted
on shackle, strain, or. other approved types.of términat-
ing insulators. . .

Pin-type insulators shall not be used for, supporting
aerial conductors where the pull tends to lift or other-
wise separate the conductors from the insulators.

"(e) Cables .connecting aerial conductors to other

wiring .shall be stranded cables not smaller than
3/.029 inches, and, unless the connexions between such
cables and the aerial conductors are made by means of
mechanical connectors, they shall be soldered to the
acrial conductors away from those parts in tension.
. (f) No aerial conductor shall be capable of ‘¢oming
within 9 feet above any part of any roof which is
accessible for traffic ‘or resort, or, except in the imme-
diate vicinity of a ridge on which outdoor type insu-
lators supporting the.conductors: are mounted, within
4 feet above any other roof.. e

{g) No aerial: line shall’ pass within 3 feet of any
window which can be opemed, any accessible- balcony,
or any similar place of resort, unless it.is protected
in such a manner as to prevent accidental contact there-
with. - , .

(k),Aerial conductors ‘shall .not be erected . over, or
under, or in close groximity to any wirelesa acrial or
any .stay .wire used in connexion therewith, or be in
such a position that, it is possible for them to make
contact with a wireless aerial or stay wire, or for any
person to touch simultaneously any such gerial con-
ductor and a wireless aerial or stay wire. N '.

(i) Stranded, hard-drawn bare, copper conductors not
smaller then 7/.036 inch in spans not exceeding .100
feet, or not smaller than 7/.044 inch in spans net
exceeding 150 feet, or not smaller than 7/.064 inch'in
spans not exceeding 200 feet, may be used as aerial con-
ductors, provided they are erected according to the’pro-
visions of clatises (a), (d), (e), and (A) of this regu-
lation, and, in addition, are maintained at a distance
not’ less than 18 feet above the ground, § feet above
any part of a roof which is accessible for:traffic or
resort, and 7 feet from all other portions of buildings.

(j) In places where lightning storms are prevalent,
aerial .conductors likely to be affected by lightning dis-
chirge shall be fitted with lightning arresters {ou each
pole or phase) placed external to all buildings.

(%) Aerial lines shall be erected in gz'ngnner that
will prevent, as far as is reasonably ‘possible, any part
thereofs coming within 2 feet of'any telegraph or tele-
phone line, ' .

{1) Portions of the supply authority’s service line
attached to and within 7 feet of the consumer’s building
shall comply with and be erected aceording to the pro-
visions of clauses (a), (b), (e}, (d), (f), (g), (h),
and (k) of this regulation, except that the- neutral
conductor of the service line may be bare in all cases.

' BARE CONDUCTORS.

332. (a) Bare conductors shall he.used only with the
sanction, in writing, of the authorized inspector, ex-
cept where they arc used as aerial conductors, earthing
conductors, switchboard connexions, battery connexions,
or trolley wires for travelling eranes or similar appli-
ances.

Except where they are used as earthing conductors,
they shall be used only in positions not ordinarily
accessible to unauthorized persons. o

If they are intended to be. used as aerial conductors,
they shall comply with the provisions of clause (i) of
regulation 331, and if they are intended to be ‘used as
earthing conductors, they shall comply with and be
erected in accordance with the relevant' régulations of
Section 5 (Earthing.) In all other,cases they shall
comply with and be erected in accordance with the
requirements of the following clauses (b).to (e)
inclusive, .

(b) Where adjustment of the strain of conductors is
required, suitable insulating and straining gear shall
be provided at each straining point. '

(o) Except where used as suitchboard connexions or
as secondary battery conmnexions, bare conductors shall
be controlled and protected either by a suitable circuit-
breaker or by a suitable switch and cut-out. {(or cut-
outs) which comply with the requirements of. regula-
tions 221 and 222 for the control and protection of
similar circuits outgoing from switchhoards. Such
circuif-breaker or switch and cut-out or cut-outs shall
be fixed at a convenient accessible position adjacent to
the bare conductors, and the provision of the circuit-
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breaker.cor. switch and cut-out or cut-outs shall not
affect the requirements of these Regulations as to con-
trolling and/or protecting devices on switchboards.

(d) Bare conductors shall in no case be smaller than
0.01 square inches in sectional area, and where used as
collector or trolley wires shall be not smaller than the
sizes laid down in the Australian Standards Associa-
tion's Code for Cranes and Hoists, o

(¢) Where they’ are fixed within buildings - (other
than in battery rooms and switch rooms), suitably
worded danger notices shall be placed in prominent
positions proximate to the conductors at each termina-
tion, and in each room not more than 50 feet-apart along
the run- of the conductors. - . . .

OPEN WIRING. ,
333. (e) Taped- and -braided cables and braided

‘rubber compound insulated eables, such as are specified

in+ regulation 2304 (d) (2), and (d) (9), shall be
used without the further protection of conduit or casing
only in cases for which the previous sanction, in writ-
in%, of an authorized inspector has been obtained, and
gubject to compliance with the following -require-
menta:— . . }

(b) They shall be open to view throughout their
length, except where protected in accordance with the
requirements of clauses (d) and (k) of this regulation.

(¢) They shall be maintained at a distance not less

than { inch from walls, ceiling joists, and other' non-

metallic structures, not less than 3 inches above a&ny

-portion of a structure over which they pass and on

which they are not directly supported, not less ‘than
1} inch below metal ceilings, and 3 inches from all other
metalwork except the conduits required to protect
them under clauses (d) and (k) of this regulation.

(d} In any position- in which they are liable to
mechanical damage, and wherever they are within 6 feet
above a floor, they shall be adequately protected by
metal conduits or non-conducting casing or ducts.

{e) They shall be supported on insulators or secured
by poreelain cleats or by insulating clips,” saddles, or
clamps having smooth or rounded edges which will.not
indent or damage the braiding, and which are fashioned
of non-absorbent, non-inflammable, insulating material
sufficiently robust to preclude the liability of mechanical
failure. Where the cables are not gecured throughout
their length at intervals of 10 feet or less, shackle or

other suitable strain insulators shall be used for ter- .

minations of cable runs exceeding 50 feet.

{f) The distance between supports shall not exceed
that set out in the following table for the relevant size
of cable, means of support, and arrangement of cables:—

—— - ¥ :
N ’ . Distance betweon
.  Supports.
Size of Cable. M 8 X [}
za of Cable. cnnu. of Support. fa%e:_ Cables
. Approx.
ol | vertical
. ' . zontal, © "
A : Feet. Feet,
Single wire con- | Saddles, cleats, clips, b 6
ductor or insulators
3-strand  cable | Saddles, cleats or [ 7 10
not larger than clips ’
3/-036 ) Insulators .. 15 ‘16
7-strand’” cable | Saddles, cleats or 7 10
not larger than clips
. 7/+064 Insulators . 30 30
Stranded cables | Saddles, cleats or 7 10 -
larger  than.| * clips
7/:084 . . | Insulators . 40 40

The above table gives the maximum allowable dis-
tances between supports for clear runs, such as in open
roofs and along walls. Where additional support is
necessary to provide clearances from the building strue-
ture, pipework, or other features, or for any other pur-
poses, additional supporting saddles, cleats, clips, or
insulators shall he provided.

(9) Unenclosed cables shall be spaced sufficiently far
apart to prevent contact with one another.

(k) Where passing through floors, partitions, ceil-
ings, or walls, eables shall be—

(i) protected by conduits or ducts; or

{ii) (except in the casec of fire-resisting floors; parti-
tions, ceilings, or walls, as provided for in
regulation 144) supported in such a manner
that not less than 2.inches clearance is main-
tained between cables and non-conductive
material, and 3 inches between cables and
metal,

EZ
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METAL SHEATHED CABLES.

334. Metal sheathed cables, such as are described in
regulation 2304 (d)} (3), shall be used without the
further protection of conduit or casing only provided
that the following requirements are complied with:—

(a) They shall be run only in dry situations, and
shall in no case come in contact with damp
brickwork or plaster. Where buried in con-
crete, brickwork, or plaster, they shall be pro-
tected by steel coverings or conduits.

(b) They shall be secured by clips, saddles, or
clamps of non-rusting material that will not
set up electrolytic action with the sheathing
and having smooth or rounded edges which
will not indent or damage the sheathing.
The spacing of the clips, saddles, or clamps
shall be such as to prevent appreciable
sagging of the cable, and shall not oxceed
12 inches, except in the cases specified in
clauses (c¢), (d), and (e) of this regulation.

(¢) Where inaccessible. as in dry bollow walls, a
vertical length of cable not exceeding 10 feet
will be allowed between the supports. In
such case, the upper support shall firmly grip
the cable. .

(d) (1) Where the cable is laid between the floor
of an upper room and the ceiling of a lower
room, and does not run parallel with the
joists, unless it is protected at each joist
by a steel plate not less than 0.04 inch thick
overlapping the cable on both sides at least
1 inch throughout the width of the joist, and

. securely fixed thereto. it shall pass from
joist to joist throuch holes in and approxi-
mately at right ancles to the joists. and not
less than 2 inches from the underside of the
floor boards. Tf the distance between such
holes exceeds 2 feet, the cable shall be sup-
ported at intervals not exceeding 2 feet.

(2) Where running parallel with the joists, the
cable—

(i) shall be attached to the side of the
joists not less than 2 inches below the under-
side of the floorboards by clips fixed not more
than 2 feet apart; or

(ii) shall he laid directly on the ceiling
withont further support, provided. however,
that if this method be adonted. the metal
sheathing of the cable shall not come in
contact with metal structural work or metal
ceilings.

(¢} Where run in ronfe acrosa the ceiling joists,
thev chall be attached to the sides of wooden
battens not smaller than 1 inch square, and
where laid parallel with the joists they shall
be attached to the sides of the joists. In
neither case shall the clips, saddles, or clamps
be more than 2 feet apart.

(f) Where there is a change of direction, the cable
shall follow an easy hend of a radius not less
than six times the leneth of the axis of the
exterior of the cable cheathing measured in
the plane of the cable.

{g) The metal sheathing of the cable shall be
earthed and wmade electrically continuous
throughout by means of—

(i) wiped joints; or

(ii) approved bonding clamps of non-
rusting material that will not set up electro-
lytic action with the sheathing, and of such
a form that they will not damage the
sheathing.

Metal conduits or ducts required wnder re-
gulation 122 for the protection of the cable
shall be bonded to the sheathing or otherwise
earthed.

e —

(3) The vrovisions of clause (b) of regulation 326
shall be deemed to be complied with if con-
nexions between cables are made within suit-
able junction boxes forming part of a lead-
covered system of wiring.

(i) Cables with motal sheathing not less than
0.08 inch in thickness shall be installed in
such & manner as tn comply with the require-
ments of this regulation in so far as they.arc
applicable and appropriate,

No. 92.—5736.—2

1259

May 28, 1934

TOUGH RUBBER COMPOUND COVERED CABLES.

335. (a) Vulcanized rubber insulated cables covered
with tough rubber compound, as described in regulation
2304 (d) (6), shall be used without the further pro-
tection of conduit or casing only, provided they are in-
stalled in positions where they are not likely to be
damaged by rodents and in accordance with the require-
ments of this regulation and of clauses (a), (o), (d),
(e}, and (f) of regulation 334.

{b) They shall be secured by clips, saddles, or clamps
of non-rusting material that will not set up chemical
action with the rubber covering and having smooth or
rounded edges which will not indent or damage the
rubber covering. The spacing of such clips, saddles, or
clamps shall be such as to prevent appreciable sagging
of the cable, and shall not exceed 12 inches, except in
those cases referred to in clauses (c¢), (d), and (e), of
regulation 334,

(¢) Where two or more cables of this description are
joined together by a web, the clips, saddles, or clamps
sccuring such cables shall be of such a form as to pre-
vent the screws or nails used therewith for fixing from
damaging the cable covering, and the radius of every
bend shall be sufficiently great to permit of the con-
ductors lying in one plane without kinking or bulging.

(@) The provisions of clause (b) of regulation 326
shall be deemed to be complied with if connexions be-
tween cables are made within sunitable junction boxes
forming part of an all-insulated eystem of wiring.

RUBBER COMPOUXND INSULATED CABLES.

336. Rubber compound insulated cables, as described
in regulation 2304 (d) (9), shall be used without the
further protection of conduit or casing only provided
they are installed in compliance with the requirements
of regulation 333. Where, however, the thickness of the
rubber compound insulation is not less than that re-
quired for vulcanized rubber insulated cables plus that
required for the tough rubber compound covering of
cables, such cables may be installed in the manner pre-
scribed in regulation 335 for tough rubber compound
covered cables.

ARMOURED CABLES.

337, (a) Armoured cahles, as described in regulation
2304 (d) (4), (5), and (8), may be used without
further mechanical protection, only if they are installed
in compliance with the requirements of this regulation.

(b} Unless buried or covered. they shall be securely
fixed and/or supported by suitable supports, clips,
saddles, or clamps. which shall be spaced so as to
prevent-any appreciable sagging of the cable, and where
the run of cables is not horizontal, they shall be secured
in a manner which will adequately support the weight
of the cable, and in no case shall he distance between
supports or fixings he more than 10 feet.

(¢) No armoured cable shall be bent to a radius less
than twelve times its external diameter.

(d) The electrical continuity of lead sheathing and
metal armouring shall be maintained across all junction
boxes and throughout the entire length of the cable
rum, .

ENCLOSED WIRING.

341. Except as mav otherwise be permitted in respect
of eable of any particular class by the provisions of re-
gulations 331 to 337 inclusive, insulated cables, as re-
ferred to in regulation 304, shall be encased in one of
the following protective coverings. according to the re-
spective manner required by regulations 343 to 350 in-
clusive, governing the installation of these several
coverings, that is to say:—

(i) Steel conduits with screw-grip fittings.

(i) Steel conduits with screwed fittings or piping
with screwed fittings.

ii} Wood casing.

v) Wood troughing, with or without compound
filling.

(v} Insulating ducts.

(vi) Fireproof duects.

The protective coverings listed under (iv), (v), and
(vi} above shall not be used for cables other than
lead-covered or lead-covered and armoured cables, ex-
cept with the previous sanction, in writing, of the
authorized inspector,

342. (a) Where more than one tvpe of protective
covering is used in an installation, any change from one
type of covering to another shall he made only at a
distribution board or switchhoard, or at an approved
junction hox or fitting which provides on both sides
for the com»lete protection of the conductor insulation
and for the continunity of any metallic coverings-and
sheathings.

i
i

(
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(b) Notwithstanding the provisions of the above pro-
ceding clause (@) of this regulation, ~however, the
wiring of final sub-circuits for fixed water-heaters,
stoves, motors, and other fixed appliances may be pro-
tected by a covering which terminates at a’suitable ter-
minating box or switeh adjacent to such appliance, the
wiring from such box or switch to the appliance being
protected by flexible conduit or' wire-braided armouring,
which, in either case, shall be securely supported and
clamped at the box or switch and at the appliance.

STEEL GONDUITS.

343, (g¢) The number of V.LR. -insulated cables of
any one size enclosed in any scction of steel conduit
shall not exceed that laid down in Table A (VIL), page
108, for the respective cable and size and -class of
conduit, ’

In the case of V.I.R. insulated cables of different
sizes or of any cables or conducters of different types,
the number of’ cables and conductors shall not cxceed
that which will permit of easy drawing in and with-
drawing "of any" one
conduit, , .-

{b) Conduit &kall not be bent or set in a manner
which - will appreeiably distort the walls from their
original "elrcular section, or open & seam, joint, or
weld in the conduit. ' Where enamel or other protective
coating of tha tonduit is damaged by bending or setting,
the effecliveness' of the original ‘covering shall Lo re-
stored by paint or other suitable protective covering.

Croo .
. (¢} Where erected in positions exposed to the weather

or dampness, all conduit shall be completely painted

after erection, and shall also be protected in any other
riecessary munner against corrosion.

(d) Where -axposed to the action of corrosive fumes
or liquids, conduits and the fittings' for same shull be
galvanized, sherardized, or otherwise treated hy, w
process which' will provide protection againet corrosion
under tha conditions ofruse, and, in addition. they shall
be coated with-acid-resisting paint after ercction, In
all cases where galvanized conduit is used, the threads
where the galvanizing has been removed shall be
adequately protected hWy painting Wwith' white lead, red
lead, or graphite jointjng compound before being screwed
into the fittings.r . .

(¢) Condnits shall enclose the conductors throughout
their entire length, except where the conductors of a
final sub-circuit pags 'from the ceiling to a switch or to
a lighting or power point not less than 12 inches' above
the floor level,. through a rigid non-conducting hollow
partition the' interior of which is inaccessible for the
fixing of edhduit. o ' "

(f) (1) The ends of conduit terminating at a switch,
lighting, or power point shall be provided with metal
outlet boxes, or, in dry situations, shall terminate in a
wooden block or ‘wooden or fire-resisting .receptacle so
arranged a3 to prevent the end of the conduit from
damaging tht in:ulation of ‘the conductors. * Where,
however, condnit is‘run down hollow partitions, behind
sliirting boards; or nbove ceilings to a switeh, lighting,
or power point, terminating fittings referred to above
may be dispensed with, provided that cach conduit ter-
mination is fitted with an approved bellmouth, flange,
or bushinyg in such @ manner that abrasion of the cover-
ing of the cables "cmeryging therefrom will’ not take
place. N t s

(i) The ends of conduits terminating at apperatus,
applinnees, and metal-elad gear .shall be serewad or
otherwise seeurcly clamped thereto, or clamped to sub.
atantial rubber hose enclosing the conductors to the
apparatus or appliance. Such rubber hose shall be as
short as practicable, and shall be securely elimped to
the apparatns -or appliance. Where, however, it is im-
practicable to comply with the above requirements, the
condnit end shall be bushed and the cables shall be
adequately protected to the satisfaction of the autho-
tized + inspector ‘against’ mechanieal injury and ‘the
accumulation of dust. :

(g} AN conduits shall be sccu::ely fixed at lepst 'e‘vcr,v

6 feet, provided, however, where the supports to which

gondujt is to be fixed ure placed more than 6 fect

apart, the authorized .inspector nay permit them to be

run if they .nre securely fixed to his satjsfaction, All

conduits shall be sécurcly fixed by means of- ’
(1) Metal saddies.

(2) Clips, whero the conduit is run in an angle.
The clips shall be fixed with'serews.
Pipé hooks driven into solid woodwork,
Nails, where the conduit.is run in slots cut
in joigts. The nails shall be fixed in such ‘a
womer thit they will not indent, the con-
duit. : T

Ay
(4)

.
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(L} Metal conduit enclosing conductors .shall not
pass through a metal roof or metal wall where this
is avoidable, but where this is unavoidable the ‘¢on-
duit . ) o
(i) shall be separated from the structural metal
by some durable, non-conducting bushing
effectively secured in position; or \
‘{ii) mey be in contact with sueh roof or wall,
provided that every piece of metal conduit
passing through or in contact with the metal
of such roof or wall is connected to earth by
a direct earthing conductor secured to the
conduit by an earth clip on each’ side of
the roof or wall. : ~

(1) Where liable to severe mechanical damage, con-
duits shall be adequately protected by a substantial

covering.  (Sce. also regulation 123.) .
(7) Conduits shall be mechanically rigid and
mechanically and electrically continuous across all

joints thercin. (Seec also regulation 515.)

Steel Conduits Not Screwed.: .

344. The eections of a run of conduit whicharei not
serewed into fittings shall be joined together by screw-
grip fittings. R ’

Yerewed Condudt. . S

345. (@) Steel conduit shall be of heavy gauge and
screwed - where used as protective covering for cables
in the following positions, namely:— -

(i} Where external to buildings or exposed to the
weather. o o
(1i) In damp positions. .
(iii) Where. exposed to the action of corrosive
fumes or liquids, .
(iv) Where exposed to severe mechanical injury.
(v} Where embedded in conerete,
(vi) Where explosive dust or gas is likely to be
present. . . .
{vii) -Where installed in.lift or hoist shafts.
(viii) Where enclosing conductors any one of which

" carrles or is intended to carry current ex-
ceeding 50 amps. '

(b) In the place of screwed steel’conduit, gvﬂvnnized
or black "iron or steel piping may be used, provided
that— ' .

(i) The internal diameter of such piping is equiva-
. lent to that .required for screwed steel
. conduit. :
« {ii) The walls of such piping are not thinner or of

. lower - mechanical strength than the walls of

. the appropriate screwed steel conduit.
{iii) Such piping and fittings therefor are freed
. from all internal burrs and other projections.
(iv) It is installed in accordance with _all other
requirements under these Regulations for the
. installation of screwed conduit,
. 346. Where screwed conduit is used for the enclosure
of cablea— e
(a) Either— '

(i} the conduits of each circuit.ghall .he erected
complete before the cables are. drawn in, in
which case an adequate number. of inspec-
tion fittings and draw-in boxes shall be pro-
vided to ensure the safe and.easy.drawing-in
of the cables, and all draw-in boxes shall

.+ . .bave apertures sufficiently large .to ensure

against damage to the cables to be'drawn
in; or . . . N

(ii) sections of conduits which contain no fittings

other than bends shall’be completed by run-
. ning threads after the cables.are drawn in,
" and in such case sufficient running threads
shall be provided to permit of the replace-

. ment of any cable contained therein.

(b) Al elbows and tees shall be of the.inspection
type and no hend having a radius less than 23 times
the ‘outside diameter "of the conduit shall be used,
except that— . i -

(1} at the end of conduits imﬁlegﬁately behind or
adjacent to accessories or ‘lighting fittings,

) non-inspection conduit fittings may be used;

(2} in surface wiring where the conduif turns to
pass through a wall, a non-inspection elbow
may be used if the conditions are such that
the use of an inspection elbow or normal
bend would be impracticable;

(3) in an inaccessible position, such. as in a
hollow partition or where conduit is to be

. huried in concrete, a mnon-jnspection elbow
' may be used if it is impracticable to use a

normal hend. . S

ot ' B

.



Victoria Gazette

(c) Where conductors emerge from metal conduits
for attachment to outside conductors, apparatus, or
appliances, the conduit shall be set downward at an
mngle not less than 45 degrees at its exposed ex-
tremity, and there shall be provided with an insulat-
ing bellmouth so arranged as to prevent the entry of
rain into the conduit.

(d) Where taper male threads and/or locknuts are
used with heavy gauge conduit, the length of the
tbread on the conduit shall be sufficient only to engage
all the threads of the fittings or locknuts.

. {¢) In all cases where there is a Hability to exces-
sive condensation, drip outlets shall be provided at
the lowest point of each section of the conduit to
ensurc satisfaetory draining of all moisture. Such
drip outlets shall not exceed % inch in diameter, or
be less than % inch in diameter. The provision of
such drip outlets shall not, however, he required in
the case of underground wiring installed in mceord:

* ance with the provisions of regulation 353.

WOOD CASING.

347. (@) Rubber insulated cables and rubher compound
insulated cables shall be enclosed in wood casing only
if such casing is installed in compliance with the re-
quirements of this regulation.

(b) Tt shall be used only in dry sitnations where
it i= not exposed to rough usage or wear-and tear. In
positions subject to ocensional condensation, such as
bathrooms and washhouses in domestic installations,
casing and eapping, provided they are painted over with
water-resisting paint after erection, may le used on
the surface of walls and partitions.

(¢) Except between a roof and the nuppermost ceiling,
where it is accessible for inspection, it shall be exposed
to view throughout its entire length,

(d) Where continuously supperted, it shall he fixed
to the support or structure at intervals of not.more
than 5 feet, and where not continnously supported, it
shall be fixed at intervals of not more than 2 ft. 6 in.

(e} Capping shall be secured by round headed serews
to the centre fillet of the casing at all ends and between
ends, at intervals not exceeding 2 feet.

(f) Meady access shall he provided to all caliles con-
tained within wood casing. -

(g) Casing and capping shall enclore conductors
thronghout their entire length, except where the con-
ductors of final sub-circuits paes through a non-con-
ductive hollow partition to a switeh or a lighting or
power point not less than 12 inches above floor level.
Tn such cases, the casing and capping shall ferminate
by being seenrely fixed to the wooden wall plate through
which the conductors pass. ’

. (B) Wood casing—

(i) shall not be used where the pressure hetween
conductors exceeds 250 volts, or where any
conductor carries more than 50 amperes.
unless the previous sanction, in writing, of
the authorized inspector has been obtained;

.(ii) shall not be used in 1ift wells, hoiat ways, or

in positions where it is likelv to he damnged
by rodents. In no case shall it be nused within
12 inches above a floor;

(iif) shall not be in contact with gas or water pipes,

or run continuously below water pipes,

WOOD TROUGHING.

348, (@) Wood troughing shall be used for the pro-
tection of cables only where the use of steel conduit
or wood casing is impracticable, and then only with
the previous consent., in writing. of the authorized in-
apector, Wood troughing shall be rconstructed and in-
stalled in compliance with the requirements of this re-
gulation, . o

{5) Wood troughing shall be built up or ent from
jarrah, ‘tallowwaond, hlackwood, or other approved hard-
wood ‘boards. The thickness of the cover, hottom. and
sides of anv tronghing shall be not less than that shown
in the table below for troughing of the respective
internal dimensions listed:—

4

Minimum thickuess of

Internal width or depth of tronghing. I cover, b‘?é.wm, and |
es.

Not more than 4 inches .. «o | % inch I
Not more than 8’inches .. .. | ¥ inch

Nat more than 12 inches .. «o | 1 inch

Not more than 18 inches .. .+ | 14 inches
Above 18 inches . «» | 1} inches

_(¢) Tt shall he V ghaped or rectangular. and shall be
sn conatrueted that the cover fits over and is fastened
down to the sides.
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{d) If troughing is to be filled with compound, the
cables shall be separated and supparted by non-conduct-
ing spacers before the compound is poured in.

(e} Troughing shall be used underground for the
protection of live conductors only if it is filled with
solid insulating compound.

INSULATING DUCTS.

349. (a) Insulating ducts used for the protection of
cables shall be formed or built up of mechanically
strong . fire-resisting material, impervious to moisture,
and so arranged that mo appreciable condensation of
moisture can occur, and no water can lie within the
ducts.

{b) Tnsulating ducts shall he of ample dimensions
for the drawing in and withdrawing of the cable without
damage to such cable, and shall be provided with such
draw-in- boxcs or covered apertures as are necessary
for thie purpose. All cahle outlets shall be sufficiently
smooth or rounded to prevent abrasion of the conductor
insulation. :

(¢) In addition to the foregoing requirements, in-
sulating ducts shall comply with any special require-
ments prescribed by the authorized inspector.

TIREPROOF DUCIS.

350. (@) Fireproof ducts shall he used only for the pro-
tection of tough, rubher covered cables, rubher compound
insulated canbles, lead covered cables, lead covered and
armoured eables. or of cables of other types which are
further protected by stecl conduits, wood troughing, or
insulating ducts.

{b) Tirepraof ducts shall he constructed of fire-
recisting materials, shall he continuous throughout their
entire length, and shall have closed cnds. They shall
be effectively drained to prevent the accumulation of
water. .

(¢) The minimum thickness of the walls, closures,
and cover plates of fireproof ducts ghall be—

43 inches in the case of brickwork or concrete;
3 inclies in the ease of reinforeed concrete;

. % inch in the case of steel plates,
or. alternatively. earthenware pipes embedded in at least
2 inches of conerete may he used. .

{d) The installalion of cables within fireproof ducts
shall be earried out to conform to the methods pre-
scribed in these Regulatinns for the respective type of
cahle, and to any special requirements by the autho-
rized inspector.

* FLEXIBLE CORDS.

351. {a) No flexible cord shall be used unless it is
one of the tvpes specificd in reemlation 2351 and com-
plies with the requirements of that regulation for the
respective type of cord used.

(h) Twisted flexible cords withont overall braiding
chall ‘be nsed onlv for pendants and wiring of fixed
fittings. TIn all other positions. and for all other pur-
poses, only touch rubher covered flexible cords or flexible'
cords made un to a eircular or oval section and braided
overall shall be used.

{¢) (i) Excent as provided for in sub-clause (ii}
hereof. no flexible cord shall he used in which the
nominal sectionl area of the conductor is smaller than
0.001 sauare inch (237.0076 inch). ({See aleo regulation
218 —_Minimum size -of flexible cords in sub-circnits.)

(ii) Where the use of the smallest size of flexible
cord permitted wnder the preceding sub-clause (i) is
impracticable, flexible cord not smaller than 14/.0076
inch may he uced for such purposes only as may from
time to time be approved. .

(d) The mnximm current carried or to be carried by
a flexible eard shall in nn case exceed that given in
Table A (V.), page 193, for the respective size of con-
ductor. :

(¢) Excent for nortions of flexible cords which
are enclosed in fittings or appliances, flexible ecords
chall be open to view thronghout their entire length,
and, excent as nrovided in clause (f) of this regulation,
they shall not be enclnsed in conduit. casing. troughing,
or any similar covering medium.

(f) Where a fexible cord from a fitting unavoidably
nasser inte a eceiling. it may be enclosed in conduit, but
it 'shall terminate in a junction hox fitted as mear as
possible to the point of entry to the ceiling,

(g) A flexible cord rhall not he fixed in position
throueh a denrway, window, wall. or partition beyond
the room in which such flexible cord is connected to the
permanent wiring. and where a flexible cord passes
throneh a nartition within a room or other space, the.
hole through which it passes shall be bushed with porce-
lain tubing.

(k) No flexible cord shall be taken more than 9 feet
across a ceiling. Any flexible cord taken across a ceil-
ing shall be supported by an insulated hook or ingulated
hooks fixed to the ceiling.
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(¢) Unarmoured flexible pendants and flexible cords
in shop windows and show cases shall be kept clear
of shop fixtures and fittings, goods, and materials, and
all slack conductors in such positions shall be placed
only where they are not likely to be damaged. In no
case shall flexible cord be used to support anything
other than the electrical fittings associated with it.

(i) In all premises such as butchers’, confectioners’,
fish, and fruit shops, stables, hide and tallow stores,
hotel bars, public dining-rooms and kitchens associated
therewith, where flexible cords are likely to be exposed
to the action of flies or other insects, they shall be
protected by tough rubber covering or other approved
means,

(k) No joint shall be made in flexible cords. Con-
nexions between flexible cords shall be made only by
means of approved cord connectors with sliding con-
tacts, or by means of approved connectors provided for
the purpose within multiple branch fittings. Connexions
between flexible cords and fixed or portable fittings,
appliances, or apparatus shall be soldered connexions
only if relieved of strain, otherwise they shall be made
only at terminals in which the conductors of the flexible
cords are rigidly clamped between meta] surfaces.

(?) (i) The maximum weight carried by a twin
flexible cord shall not exceed the following:—

Number and Diamester of
Maximum Permissible
Wires compris};
. Gonductora. © Welght.
’ ib.
23/:0076 3
40/-00768 []

The weights given above may be increased by 50 per
cent. for each additional conductor of equal cross-section.

(i1) Where the weight of a fitting exceeds the maxi-
mum permissible under sub-clause (i) hereof, some other
suitable support, such as a metal chain, shall be pro-
vided. :

(m) Flexible pendants shall not be used under
verandahs, in front of exterior doorways, or in any
place exposed to the weather. In all such positions
rigid fittings shall be used.

(n) Flexible cords shall be held in position only by
means of substantial insulated clamps, hooks, or screw-
eyes. TInsulated staples shall not be used for the
purpose.

352. (a) The table hereunder sets out the type of
covering and type of insulation that shall be used where
flexible cords are put to the uses listed in the table,
but cords with coveringa referred to therein under head-
ings (a), (d), (¢), and (d) shall not be used where
the cable or cord is linble to the risk of mechanical
damage, and those with coverings referred to under
heading (e) and having pure rubber insulation, and
those refered to under heading (g), shall not be used
in damp places:—

Heading under 'l‘y?o of
which Type of Insulation
Use. Covering Is referred
referred to in to in
Raule 2852. Rule 2851.
Pendants in dry places (domes- | (a), {4), {(c), (d), | AorB
tio)! o or(f)
Pendants in damp places .. [ (f) .. . A
Pendants carrying lamps 200 | (¢) .. . A

watts or over (in dry places) | or (a) or (5) .. B
Pendants in kitohens (other | (f) or (g) . A
than domestic), shops, din-
ing rooms, stables, hide and
tallow works, and all places
where flies or other insects
are prevalent
Portable lamps and standsrds | (a), (8), (e), (d), A
in dry places e), (f) or {g)
Portable lamps and standards | (e) or (f) . A
in damp places or over con.
ductive floors
Portable appliances in dry
places (domestic or offices)
Portable appliances in damp
laces or over oconductive
oors
Portable appliances where cord
is subject to rough usage

(a), (), (¢}, (4), | Aor B

),
(e) :)!‘ ((f) o (q? . A

(e} (Nor(g) .. A

Trailing cables for lifts o | () in  damp A
places  and
other types

specially ap-
proved in
dry places
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Summary of Classification of Coverings under Regula-
" tion 2352 for reference.

(a) Natural or self-extinguishing
braiding.

(b) Glace cotton braiding.

(¢) Fire-resisting braiding.

(d) Compound hemp, cotton or jute braiding.

(e} Wire armouring.

(f) Tough rubber covering.

(g) Hard cord braiding.

artificial silk

Bummary of Types of Insulation under Regulation 2351
for. Reference.

Type A—High insulation. Type B—Fire-resisting.

() Where flexible cord with protective covering of
the type referred to under heading (e) of regulation
2852 is used for wiring of a portable fitting, appliance,
or apparatus in an earthed situation, the wire armour-
ing. in addition to the earthing conductor of the fiexible
cord, shall be electrically connected at one end to the
earthing pin of the plug, and at the other end to the
exposed metal (if any) of the fitting, appliance, or
apparatus.

UNDERGROUND WIRING.

353. (a) For wiring in the ground or on the ground
under floors, paved areas external to buildings, road-
ways, pavements, or tracks, cables of one of the follow-
ing classes shall be used:—

(i) Hard rubber covered or rubber compound insu-
lated cables enclosed in galvanized iron water
piping.

(ii) Lead covered cables, which shall be enclosed in
galvanized iron water piping or compound
filled troughing unless the thickness of the
.lead sheathing is at least 0.06 inch,

(iii) Lead covered cables the lead sheathing of which
is at least 0.08 inch in thickness, or armoured
lead covered cables, either laid directly in the
ground or enclosed in or protected by con-
duit, piping, or troughing.

(b) All joints in water piping required under sub-
clauses (i) and (ii) of clause (a) hereof for the pro-
tection of cables ghall be made watertight.

(¢) Where installed under roadways, pavements, or
tracks, the cables shall he stranded cables not smaller

‘than 3/.038 inch, and shall be laid not less than 1 foot

below footpaths or tracks, and not less than 2 fect below
roads or ways used by heavy vehicles. Unarmoured
cables not enclosed in galvanized iron water piping shall
be protected under roadways, footpaths, and tracks by a
slab of durable hardwood timber at least 1 inch thick
laid directly over them, and overlapping them at least
13 inches on each side.

(d) All underground wiring and metallic coverings
enclosing undergronnd wiring shall be sufficiently spaced
from undergronnd telegraph and telephone cables or
structures to ensure prevention of mechanical or elec-
trical interference therewith.

TEMPORARY WIRING.

361. Unless installed in a manner complying with the
method laid down in these Regulations for permanent
wiring, temporary wiring shall-be installed in accord-
ance with any special conditions endorsed by the supply
authority on the permit granted for it, and in com-
pliance with the following:— .
{a) All cables used for temporary wiring shall be

stranded rubber or rubber compound insulated
cables, and shall be supported clear of all
structural work on porcelain cleats, knob in-’
sulators, or in such other manner as may be
approved in any particular case by the supply
authority.

(b) Joints of opposite polarity shall be kept at
least 6 inches apart:

(¢} All lampholders and all tumbler switches used
in temporary wiring shall be of the all-
ingulated type.

(@) Temporary wiring shall be connected to per-
manent wiring only at a switchboard or at a
permanent outlet provided for the purpose
and controlled by an adjacent switch and pro-

' tected by suitable cut-outs. Where connected
at a ewltchboard, the temporary wiring shall
be controlled by a linked switch opening all

hd conductors, and be protected by a cut-out in
each active conductor, .
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(e) Except as provided under sub-clause (f) of this
regulation, a final sub-cireuit for lighting shall
not carry more than 10 arsperes, and shall not
supply more than GO lamps. Each final sub-
circuit shall be protected by a cut-out in each
sctive conductor, and shall be controlled by a
linked switeh opening all conductors.

(f) Where temporary wiring is installed for sign,
outline and decorative lighting, festooning
and the like, joints between cables and the
conductors running to individual lampholders
need not be soldered, but shall be adequately
insulated, and the loading of a final sub-
circuit shall not be limited as laid down in
clause (&) of this regulation, but shall not
exceed 15 amperes, irrespective of the number
of points.

(g) Temporary wiring shall not be connected with
the source of supply until the supply authority
is satisfied that it is installed in accordance
with the requirements of this regulation and
of the permit.

PART 1.—SECTION 4.
SWITCHES AND CIRCUIT-BREAKERS.

401. (a) In all cases where a switch or circuit breaker
is provided with a worded or other device to indicate
whether the switch_contacts are open or closed, the
switeh or circuit breaker shall be so erected or fitted
that the indicating device is visible and correct in its
indication.

Where tumbler switches are so erected that the tumbler
knob is in the raised position when the switch is off,
and in the depressed position when on, this shall be
deemed to be a sufficient indicating device within the
meaning of this regulation and of regulation 2401 (c¢).

(b) No switch or circuit breaker shall be fixed in a
manner or position suck that the hand of the operator
can accidentally touch live metal, or be injured by an
arc from the switch or the melting of an adjacent fuse
link. Where a switch or circuit breaker is enclosed, its
handle shall not operate through a slot in the enclosing
case unless adequate protection is provided .for the
operator,

(¢) No multipole switch or eircuit breaker shall con-
nect any active conductor before the meutral conductor
is connected, or open the neutral conductor before all
active conductors have been opened.

SWITCHES.

402. (a) Where switches are not fixed on a switch-
board, the live parts shall be enclosed or protected in
an approved manner by rigid metal, or non-conducting,
non-ignitable material, excepting, however, where a
switch is mounted on or sunk into a wall built entirely
of non-ignitable material, the live parts may be enclosed
in a ease of wood, provided that where the switch is
required to interrupt currents exceeding 10 amperes,
such case is lined with asbestos not less than 1-16 inch
in thickness.

(b) Switches shall be so arranged that their blades
or other moving parts arc not alive when the switch is
in the “off ” position unless this is impracticable, in
which case the arrangement shall be subject to the
approval of the authorized inspector.

(¢) Pendant switches.shall not be used.

(d) Lampholders containing switches may he used
only if they have no exposed metal parts, and provided
they are fixed on rigid supports. Lamps controlled by
switches in lampholders shall, in addition, be controlled
by a wall or ceiling switch in the same room.

(e) Excépt in the case of switchés incorporated in
appliances, switches in earthed situations and in damp
situations shall be either all-insulated switches, or
switches of a type for which special approval has been
obtained for their use in such situations.

CIRCUIT-BREAKERS.

403. Every circuit-breaker shall be so arranged and
placed that no inflammable material is endangered by
its operation, and so that no resulting arc can damage
any object or material which is not part of the circuit-
breaker.

THERMAL CIRCUIT OPENING DEVICES (OTHER
THAN CUT-QUTS).

404, Except where they fully comply with all the
requirements of regulation 2404, thermal circuit-openiny
devices shall be used only in series with fusible cut-outs
or over current releases on circuit-breakers.
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FUSIBLE CUT-OUTS.

405. (a) The ecircuit contacts and terminals of cut-
outs shall be so spaced and/or shielded that an arc
cannot be maintained when a fuse link melts.

(3) Every cut-out which is not mounted on a switch-
board or distribution board shall be enclosed in 2 rigid
metal case, or in a case robustly constructed of mnon-
hygroscopic, non-ignitable insulating material so
arranged that neither the case nor any of its surround-
ings can be damaged by the operation of the fuse link.

Every metal-clad cut-out shall be so erected that the
cover cannot accidentally open or come apart at the
linges, and so that every cover can be fully opened.

(¢} Every cut-out shall be fixed vertically.

{d) Cut-outs shall not be located in ceiling roses, in
switches other than fuse switches, or in plugs or plug
sockets. Where practicable, they shall be grouped to-
gether on switchboards.

(¢) The fuse link shall be of such size that it would
be melted in one minute or less (two minutes or less
in case of a lead-tin alloy fuse link), by a current equal
to twice the maximum permissible current (as given by
Tables A(IL.) and A (IIL), pages 192, 193) of the
smallest cable protected by it; provided that no fuse
link rated to melt at less than 10 amperes need be in-
serted in any final sub-circuit other thun those supplying
small transformers, such as bell transformers and those
used in connexion with luminous discharge tube instal-
lations. (See also Fusing Currents, Table A (VL).

408. No cut-out marked “ AC” shall be used in a
direct current circuit, and no cut-out shall be used
in any cireuit in which the pressure or current exceeds
the pressure or current rating marked on the cut-out,
and for which pressure and current the cut-out has been
approved as satisfying the requirements of regulation
2405 (a).

FITTINGS AND ACCESSORIES.

411. {a) If disused gas fittings be adapted for electric
light, they shall be entirely disconnected from the gas
pipes, and shall be cleared of metal borings and sharp
edges before wiring. Combined gus and electric fittings
shall not be used.

(b) No joint shall be made within a fitting, and no
connexion shall be made within a fitting, except in a
special receptacle incorporated therein for the purpose.

(c) Every fitting and accessory shall be mounted on
an approved base block, except as set out hereunder,
namely :—

(i) A fitting or accessory mounted on a switchboard
panel or metal conduit box;

(ii) A fitting or accessory completely enclosed in

. metallic casing;

(iii) A tumbler switch mounted on a flat architrave
which is not overlapped by the base of the
switeh;

(iv) A cut-out;

(v) A flush-plug socket or flush switch.

413. (a) (i) In situations where explosive or inflam-
mable dust or gas is likely to be present, all lighting
fittings shall be gas-tight fittings, and in such situations
where they are liable to mechanical injury shall be
guarded gas-tight fittings.

(ii) In places where highly inflammable goods are
stored, gas-tight fittings shall be used.

(iii) Every lamp which is near to inflammable
material, and is not in an enclosed-type fitting, shall be
suitably protected by a shade or guard.

(iv) Inflammable shades shall not be used in such a
manner that they are liable to come in contact with
any lamp. Lamp shades or candle tubes made of cellu-
loid shall not be used in close proximity to any lamp.

(b) Where lamp flttings (including arc lamps) are
suspended from pulleys so as to be lowered at intervals
for the purpose of cleaning, re-carboning, or renewal of
lamps, all conductors connected to the fitting shall be
stranded conductors.

CEILING ROSES.

414. (a) No ceiling rose shall be used—
(i} In a position in which it is not open to view;
(ii) For a pressure exceeding 250 .volts between
terminals; or
(iii) For the attachment of more than two flexible
cords, unless it is specially designed for mul-
tiple pendants.
(b) A metal cover shall be securely fixed over every
ceiling, rose which is instailed in a position where it is
liable to mechanical damage.
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LAMPHOLDERS,
415. (a) No lampholder shall be used for a pressure
excecding 250 volts between terminala.
(b) Lampholders .shall npot- be used for a . higher

wattage lumnp or current greater than that specitied
hereunder:—

. G Luxi:xu:x
had Maximum urrent wherg
holder. Wat a0y SppATatus
Type of Lamp] ‘m_a Lt:g;; y ﬂiﬁnﬁ‘g a
conuccted.
watts. amps.
Miniature Standard Bayounet
(M.B.C.} .. .. e 40 0-5
Miniature Edison Screw (M.E.S.) 100 1
Standard Bayonet {B.C.) . 250 3
Edison Screw (£.8.} .. " s 600 5
Goliath Edison Screw (G.E.S.) .. . 10

In every case the lampholder used.shall be of ‘such
construction that there is no excessive heating of the
contacts or adjacent wiring. *

" (¢) See regulation 402 (d).
LAMPHOLDER ADAPTORS.

416. No lampholder adaptor shall be used except for
attachment to pendants or fittings normally used for

,

lighting purposes, and which are controlled by an:

adjaceut switck, and no lampholder adaptor shall be
used for & current greater tham that specified under
regulation 415 for a lampholder of corresponding type.

- PLUGS AND SOCKETS.

421, (a) No plug socket installed in domestic premises
shall bo rated at less than 5 amperes. (Sce regulation
217 (a) and (b) regarding the minimum rating of
general and speciai purpose outlets, and regulation 2421
(a) and (c) regarding the- carrying capacity and
marking of Bockets.) .

(b) No plug socket other than a socket of an ap-
proved type, and. conforming to the requircmenta of
regulation 2421 (e), shall be fixed in or on a tloor.
Plug sockets of other typea niay be fixed on supports
projecting above a floor, provided that no portion of
the socket {or its controlling switch) is less’ than
3 inches above floor level. .

(¢) No plug socket ghall be installed in any earthed
situation unless it is fitted with an earthing terminal.
The earthing terminal of every plug socket installed in
an carthed situation shall be effectively earthed.

.{d) No fitting or appliance having exposed metal
parts shall be connected to any plug socket which is
installed in an earthed situation unless it is connected
thereto by means of a flexible cord or cable containing
an earthing conductor which is connected st one end
to the enrthing terminal of the plug, and at the other
end to the exposed metal of the fitting or appliauce in
the manner set out in regulation 513 (b).

{e) (i) Except as specified in sub-clause (ii) hereof,
every plug socket shall be independently ‘controlled Ly a
fixed switch in a convenient and easily accessible poai-
tion within & feet of the socket.

" (ii) Where used on low pressures, plug sockets
approved as camplying with the provisions of regulation
2421 (d) may be used without the cantrol switch speci-
fied in the preceding sub-clause (i) hereof.

" (f) Every switch controlling a plug socket shall have
a current rating (at its operating voltage) not less
than— .

(i} 5 amperes in the cuse of sockets rated at not
more than 2.5 amperes; . -

(it) 10 amperes, or the rated capacity of the socket,
whichever is the greater, in the case of all
sockets rated at more than 2.5 amperes.

‘e MOTORS.

43l. (@)} (1) In the case of fixed motors (including
motara-secured to alide rails) where conductors are run
in conduit, or wherc metal-sheathed cables are used:—

(i) The conduit or mectal sheathing, as the case
may be, shall’be terminated at and be pro-
perly secured 'either to the terminal box of
the matar, or, if the motor is net provided
with a terminal box, to the frame of the
motor; or

(i1} Conduit may bLe terminated adjacent to the

*  motor, and the conductors enclosed in tlexible
conduit or heavy rubber hose secured in a
rigid and workmunlike manner to the conduit
at one end, and at the other to the terminal
s box, or, if no terminal box is provided, to
the frame of the motor. .
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{2) Notwithstanding tbe provisions of the foregoing
sub-clause (1), the circuit wiring for motors not ex-
ceeding #-h.p. which are fixed in positions where the
wiring thereto will net be. liable to mechanical injury,
may be terminated at 2 connecting box, or other suitable
conuecting deviee, from which the connexion to the motor
shall be made by tlexible cable or flexible cord.

(3) Portable motors shall be connected to permanent
wiriug only by means of & suitable tlexible cable or cord,
which shall be secured at one end to the motur in such
# manner that there is no strain on the terminals or
counexions. Where the full load current of the motor
does not excecd 15 amperes, such tlexible cable or cord
shutl be connected to ihe permanent wiring by means
of a plug and socket, and, where tie tull load current of
the wolur eaceeus 15 awmperes, such conneaion shall be
made either by means ot a plug and socket or at a
switchibourd.

(b) livery motor shall be provided with a suitable con-
trol switch or circuit-breaker for starting aud stoppmg,
citlier so placed that a person operatiug the switeh will
have an uuinterrupted view of the motor, or capable of
being vperated manually or by mechanical or electrical
wmenus trom a positivn convenient for the control and
operation of the motor,

(¢) Readily accessible means for switching off the
motor sball be provided at every machine driven by
such motor if there is no proper wechanical means pro-
vided for stupping the muchine.

(<€) Where a motor is installed in a position remote
from or not visible from the coutrol switch, an isdlating’
switch capable of eutirely discunnecting the wotor from
the suppiy mains shall ve inserted in the motor circuit
adjaceut to the motor. '

(e} (1) Every shunt or compouud wound continuous
current motor over 4-h.p. shall ve controlled by u start-
ing switch fitted® with an under-voltage release, und a
series starting resistance. lhe shuut circuit shalk be so
connected thut the tield shall be fully excited betore any
portivn of the starting resistance is cutv out.

(2) Every series wound continuous curreut motor ex-
cecding 5-u.p. rated output shall be coutrolied by a
starting switch fitted with an under-voltage release, and
8 series starting resistance shall be provided to limit
the starting current to that required by the supply”
authority., Series wound continnous curreut motors not
exceeding 5-L.p. rated output sy be connected to the
suppiy without a series starting resistance, provided
the starting current does mot eiceed three tiwnes full
load eurrent. .

(3) Where the starting current of the motor would
otherwise exceed the maximum sturting current per-
mtted by the supply authority, every alternating cur-
rent motor shail be provided with a suitable sturier for
liiniting the current to the maximum so permitied.

. Lvery _ alternating current motor installation of:
3-h.p. und over ahall be protected against under voltage
in the following manner:— :

(i) In the case of each motor of 100-h.p. or over,

by an under-voltage release fitted to the starter

or circuit-breaker of the motor, .

+  (ii) In the case of motors eaeh less than 100-h.p.,
by an under-voltage release fitted either to tue

starter or circuit-breaker of each wmotor, or

te a circuit-breaker controlling a group of

motors, all of which are easily accessille and

visible from the circuit-breaker. .

For the purpose of this regulution, an under-voitage
release shull ensure that the circuit-breaker will open
all the active conductors of the circuit supplying the
motor gimultaneously in the event of the voltuge falling
to 50 per cent. or less of its normal value, :

*(f) Automatic’ re-closing circuit-breakers shall not be
installed except for the control of lifts, automutic re-
frigerating or pumping plants, or protected faus, with-
out the previous comsent in writing of the authorized
nspector.

{g) All polyphase motors that. may be required to,
run unattended shall be protected against under voltage |
in accordance with clause (e) (3) of this regulation,
and, in addition, shall be fully protected against damage
from single-phase running by thermal cut-outs in at
least two active conductors, or by one or more thermal
relays or equivalent devices.

(h) For the purposes of this regulation, a rotary eon-
verter or a motor converter shall, in respect of its
operation as 2 motor, be deemed to be a motor.

(i) Every electrically operated lift which is intended
to convey passengers shull be supplied by a circuit.
which is independent of any other portion of the in-
stullation, and which is controlled and protected by a
main switch and cut-outs (or cireuit-breaker), which.
are independent of all other switches and cut-outs (or
circuit-breakerg}.  (See regulation 227. (¢)—Master
switch.) .
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(j} Every thotor exXceeding 10-h.p. rated output which
operates a lift, hoist, or cunveyor, shall be controlled
and- protected: by an over-current circuit-breaker, which
will simultaneously open ail active conductors in the
event of a predetermined overload. Groups of .such
motors may be protected by oue such circuit-breaker,
provided esch motor is separately controlied- and pro-
tected as required under this regulation.
©s(k) Seo regulation 221 {b)—Circuit-breakers for
- motor circuits. -

* + CAPACITORS (STATIC CONDENSERS).

. i

432, (a) Where a cuapacitor is installéd in eonjunec-
tion with more than one appliance, it shall be con-
trolled and protected by a circuit-breaker fitted with
ovei-current Treleases, aiso ausiliary contacts and dis-
charge resistors, unless permaneutiy connected discharge
resistors are. incorporated in the capacitor. Cut-outs
shall not be inserted in the conductors between the
circuit-breaker and the capacitor.

(b) Unless .connected and controlled im the: mahner
set out in cliuse {z) of this regulation for a capacitor
installed in conjunction with a group of appliafces, a
capaciter installed iu cenjunction with-an individual
apphance— ' :

"< (i) shall be controlled and protected by the switch
and cut-outs {or over-current circuit-breaker)
which control and protect such appliance; and

{ii) the couductors by which it is connected shull
be of a current-carrying capacity equal to or
greater than that of the conductors through
which the appliance is supplied, and shall be
looped from tie términals of the appliance, or
1rom the outgoing side of the cut-outs or cir-

.o cuit-breaker.

(¢) Notwithstanding the provisions of clauses (a) and
,(b) of this regulation, capacitors not rated at more
than 1 kVA. muy be centrolled by a switch operating
,in .all active conductors with a cut-out in each active
conductor, provided the requirements of sub-clause (b)
(ii) are complied with where-the¢ capacitor is not inde-
pendently controlled and protected.

) R g

APPLIANCES.

441, (a) In premises uséd for residential and/or
‘ domsestic purposes, no appliance other than a cooking
gtove, a fixed water leater, or a motor which is fixed
in position or forms part of a fixed appliance, shalt be
_connected to any circuit other than a low preseure eircuit.
""7(b) No apphance shall be counected to a circuit in
which the pressure dilfers by more than 15 per cent.
from the pressure at which the appliance is rated, and
for, which it was designed and manufactured, except
through an approved transforwer or econverting equip-
ment complying with the requirements of, and installed
in'accordance with, these Regulations. "
(¢) Every appliance shall be connected to the circuit
wiring either— - .
(i) by conductors, the protective covering of which
: shall terminate in #nd be properly secured to
the torminal box.of the appliance; or
(ii) by a flexible cord or calle terminating in a
" "suitable connecting device, or a plug or
" adaptor suitable for connexion to a plug
socket or otlier outlet.

HEATING AND COOKING APPLIANCES.

442, (a) (i) Except as specified in sub-clause (iii)
hereof, cables supplying every stove and fixed heating
or', cooking device shall be carried in metal conduit to
the connexion box of the appliance to which the conduit
shall be secured by screwing or by a suitable clip’ or
arrangement of locknuts. .

(ii) Where a stove is required to be moved within
narrow limits for cleaning, or where the position of the
connecting box on a stove or fixed Leating or cooking
appliance i not suitably placed for the attachment of
rigid conduit, a sufficient length of flexible conduit may
be’used if secured by suitable clips or locknuts to the
appliance and fo the termination of the rigid conduit.

(iii)' Unless connected in the manner specified in the
preceding sub-clauses (i) and/or (ii) of this regula-
tion, the permanent wiring to a stove or fixed heating
or cooking appliance shall terminate at a suitable plug
‘dbeket or multipele switch immediately adjacent to the
appliance. Connexion between the socket or switch and
the appliance shall be made by means of a flexible cable
or cord containing the required number of conductors
of suitable carrying capacity including an earthing
conductor, if one is required, and having a protecting
covering ‘of wire braid which shall be securely fixed in
_position at both ends.

If a plug socket is used, it ghall be of a type which
will permit,of the insertion of the plug in one position
only, and, the connexions shall be so arranged that the
active, neutral, and earthing conductors at the socket
sre conneed#d to the correct terminals of the appliance.

‘

+
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. «(b) Except in -domestic installatiofis; 'électric irons
and similar non-lumihous portable heating appliances
shall be protected by some torm of approved automatic
clit-off, Which {will operaté in the évent of the appliance
exceeding the midximiim' gafe (emperature, or an
approved indicator, ‘duch’ ds 4 red pilot lahp’or’audible
indicator, shail be connected in circuit therewith. All
lampholders used for pilot lamps shall be adequately
shielded if fixed within 8 feet above the tloor.

' (c) Each separate hotplate, and each group of oven
elements, shall be controlled by a single-pole quick-break
switch of dpproved form inserted in the active conductor,
or in cases where heating elements operating at medium
pressure are permitted under these Regulations, by
linked switches inserted in each active conductor. (See
also regulation 2442 (g).}

- PR T

' WATER HEATERS.
443. (a) Water beaters in which the water is heated
by the passage of cirrent between electrodes immersed
thercin, shali mot be installed unless they are fixed in
position, and the previous sanction, in writing, of the
supply authority has been obtained for the installation
in each particulur case. (See also regulation 2443 (d).)

Portable water heaters of the electrode type shall not

be counected to supply mains, .

(b} Conduit protecting conductors near a water heater
shall be'so fixed that, if the heater becume defective, the
water flowing therefrom could not enter the conduit. .

{¢) (i) lvery electric geyser or bath heater shall
be permancntly connected to the installation, . and, if
water is supplied to it from a metal pipe system, shall
also be permanently connected by metal piping to such
pipe system. ..

(ii) Except in so far as such connexion is inconsistent
with the preceding sub-clause (i) hereof,’ and with
clause (d) of this regulation, connexion to fixed: water
heaters shall be made in the manner laid down in regu-
lation 442 (a) for stoves and fixed heating or cooking
devices; provided, however,, that where the heater is
installed 1 a voof space, a cupboard, or other position
wlere such connexion is not.likely to be damaged, hard
rubber-covered flexible cord or cable may be used instead
of wire-braided cord or cable as laid down in sub-clause
(a.) (iii) of the said;egulation 442,

i - .

(¢} Conductors in which appreciable heating due to
their- proxhmity to a water heater is likely. to occur
shall be enclosed in metal.conduit, but where the con-
ductors are subject to temperatures exceeding those
specified in regulution 201, such conduit shall terminate
in an approved junction box fixed in an accessible posi-
tion near the heater. Approved heat-resisting condue-
tors shall be used betwcen such junction box and the
heater. .-

(e} All external metal portions of a fixed water heater
shall be earthed.

(f) Lvery water heater shall be controlled by 2 multi-
pole switch or switches fixed in an accessible position
near the heater, or by a multipole switch incorporated
in the heater structure. Such switches shall open all
conductors connected to the elements of the water heater.

Where a water heater is installed in a roof or other
similar remote place, an isolating switch or ‘switches
capuble of opening all conductors connected to the
elements shall be installed immediately adjacent to the
heater if the control switch referred to in the preceding
paragraph lereof does mot comply with this require-
ment as to position. .

ARC LAMPS.

446. (a) Lamps with exposed arcs shall be used only
where this is essential for the work required (such as
photographic work). "In such cases, the floor imme-
diately underneath the lamp, if of combustible materisl,
shalt ‘he protected from falling particles of carbon by
non-ignitable trays. . ’

(b) Arc lamps shall not be installed in positions
where inflammable or explosive dust or gas is likely to
be present under normal conditions.

(¢) See regulation 413 (b).

. ELECTRIC SIGNS. -

447. (a) Every sign shall be readily accessible for
tnspection and attention. ] ’ .

(b) Where luminous discharge tubes are used in com-
junetion with signs employing incandescent lamps, the
wiring for the tubes and the lamps shall be identified
by ‘permanent labels or other permanent markings.

(¢) Mechanical switching or flashing apparatus shall
be installed in a non-ignitable enclosure.
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(d) The exposed metal of ev
earthed situation shall be earthed,

(e} The loading of circuits shali not exceed the limits
laikl down in regulation 216 (&) (ii) for temporary
sigus, and regulation 216 (b) (iii) for permanent
signs.

sign which is in an

,

LIFTS.

451. (a) Every lift installation shall comply with
the provisions of the Standards Association of Aus-
tralia Lift Code (S.A.A. Publication No. C.A. 3) and
the requirements of these Regulations,

(b) See regulation 628.

(¢) See regulation 213 (e).

(d) See regulations 227 (o) and 431 (f), (£), and
(7).

RADIO EQUIPMENT.

452. («) This regulation shall apply to all radio
receiving and transmitting equipment. The provisions
of clauses (b), (c¢), and (d) shall also apply to all
clectro-acoustic equipment and to all rectifying ap-
paratus not exceeding 1,200 volt amperes rated input
which is to be used for charging storage batteries and
similar purposes, and for the purposes of these clauses
the term radio equipment shall be deemed to include
electro-acoustic equipment and such rectifying appa-
ratus. (See also regulation 2452.)

(b) Electricity from supply maina shall be conveyed
to radio equipment only through permanent wiring or
through an outlet, such as a plug socket or other con-
necting device, complying with the requirements of these
Regulations,

(c) Every exposed part {(including earth conmexions
and connexions to external speakers) shall be com-
pletely isolated from the supply mains by suitable in-
sulation, condensers, or transformers.

(d) In all earthed situations, exposed metal contain-
ing cases, covers, and frames (including transformer
frames) ghall be effectively connected to earth through
suitable terminals provided on the case, cover, or frame
for that purpose. = Such terminals shall be distinctly
marked “ Earth,”

Except where the earthing of the radio equipment is
carried out in a manner which complies with the re-
quirements of regulation 513 (3), earthing conductors
shall be of stranded copper not smaller than 7/.029 inch
(7/22 8.W.G.}, and shall comply in all respects with
the requirements of the relevant clauses of regulations
511-517 inclusive, except that where they are exposed
to personal contact within buildings they shall be

. vovered with insulation of not less than 250 wvolt grade.

(e) Antennm» within buildings shall be so placed and
constructed that they cannot come into contact with

wires or apparatus {other than the radio equipment)
connected to supply mains.

(f) Both inside and outside of buildings, a distance
of not less than 12 inches shall be maintained between
antenng or leading-in wires and electric light and power
conductors unless a continuous and firmly fixed non-
conductor maintains permanent separation between
them. This non-conductor shall be in addition to any
insulation on the conductors.

(g) Antenns and leading-in wires shall be covered
with insulation of not less than 250 volt grade—
(i) within buildings; and
(ii} within a distance of § feet from radio equip-
meut where they are external to buildings.

(k) Leading-in wires shall be brought into a building
through a non-combustjble, non-absorptive, insulating
bushing, so arranged as to prevent the entry of mois-
ture. Kach leading-in wire shall be provided with a
lightning protective device‘(lightning arrester) of ap-
proved pattern, which shall be fixed outside the build-
ing near the point where such wire is brought into the
building. The protective device shall be mounted on a
non-combustible base away from inflammable material,
and shall include an air gap net exceeding 0.005 inch
between aerial and earth connexions,

(é) The use of an antenna earthing switch shall not
obviate the necessity for the protective device required
by clause (k) of this regulation. If such a switch is
installed, it shall form, in its closed position, a shunt
round the protective device. If separate from the pro-
tective device, it may be placed within the building.
Where sithated within reach of the radio apparatus,
such earthing switch shall be of the all-insulated type.

(7) Any cut-out inserted in the antenna circuit shall
be placed so that it cannot interrupt the circuit from
the antenna to ground.
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LUMINQUS DISCHARGE TUBE LIGHTING
BYSTEMS. ’

453. (@) Every luminous discharge tube lighting
system operating at a pressure in excess of 650 volts
(unless the system is to operate at high frequency)
shall comply with the appropriate general requirements
of these Regulations, with regulation 24563 with respect
to the construction and assembly of the equipment, and
with the following special requirements with regard to
the installation thereof:— .

(b) A control switch capable of entirely disconnect-
ing the step-up transformer, transformers, or other pres-
sure increasing equipment from the supply ains shall
be fixed in an easily accessible position immediately
adjacent to such transformer, transformers, or equip-
ment. This switch shall be permanently marked Bign
Control Switch,” and shall not be contained in the same
case as the pressure increasing equipment or high-
tension cables or apparatus,

(¢) A suitably -worded danger notice, consisting of
red lettering on a white ground, shall be fixed in a
prominent position adjacent to the transformer or trans:
formers and control switch, This notice shall have the
word “DANGER” printed in bold letters as a head-
ing, and shall contain a warning thet the system
operates at a dangerous electrical pressure, and that
no portion of the system shall be touched unless the
system is disconnected from the supply mains by means
of the control switch,

SECONDARY BATTERIES,

456. (a) Where electricity is supplied to apparatus
from secondary batteries, the apparatus and all con-
nexions thereto shall comply with the provisions of
these Regulations, and the work of connecting such
apparatus to the batteries shall be carried out in a
manner prescribed in these Regulations for similar work
where electricity is obtained from generators or supply
mains at the same pressure.

(5) A battery shall be installed oan in a room which
is thoroughly “ventilated, particular y at the ceiling
level, and in which the ventilating system is in direct
connexion with the open air, and so arranged that gases
or fumes from the accumulators cannot penetrate to
any other portion of the building.

(¢) Every battery shall be so arranged that unless
adequate protection between cells is provided the
potential differences between adjacent cells does mnot
exceed 50 volts, and that each cell is readily accessible
from the top and at least on one side for the purposes
of examination, refilling, and removal,

Where the battery pressure exceeds 50 volts, the con-
tainer of each cell shall stand on insulators, In the
case of glass cells, the centres of the supporting in-
sulators shall be not more than 15 inches apart.

{d) All battery connexions shall be rigidly supported,
suitable insulators being used where necessary.

(e) The battery connecting bolts, unless of the non-
corrosive type, shall be covered with protective jelly -
or compound where acid is used as an electrolyte.

(f) ALl portable leads in battery rooms shall be
circular type flexible cords with tough rubber coverings
as defined in regulation 2310,

Lampholders on portable leads shall be of the all-
insulated type or entirely protected by an insulating
guard.

TRANSFORMERS.

457. (a) The installation of every transformer other
than an instrument transformer, a bell transformer, or
a transformer not exceeding 1,200 volt amperes input
rating incorporated in radio equipment, a battery charg-
ing rectifier, or luminous discharge tube lighting ays-
tem, shall be carried out in accordance with the require-
ments of this regulation.

(b) High or extra high pressure connexions of a
transformer used for transforming energy from low or
medium pressure to high or extra high pressure shall
conform to the appropriate requirements of Section 7 of
these Regulations.

(¢) Where a step-up transformer is used to raise the
Pressure above that at which electricity is supplied at
the consumer’s terminals, no connexion other than that
made by an earthing conductor shall be made between
the primary and secondary windings. Unless all wiring
and terminals at the higher pressure are enclosed by
an insulating ‘or earthed metal cover, such transformers
shall be installed only in places inaccessible to un-
authorized persons. .
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{d) No auto-transformer shall be used to reduce to
low or extra low pressure the pressure of electricity
to be conveyed through the general wiring in buildings,
Jor to any circuit or apparatus in which, or connected
to which, there is live metal exposed to persoual con-
tact.

(e) Unless encased, transformers shall be carried on
supports of incombustible material.

(f) Every protecting case or enclosure containing a
transformer shall be of incombustible material.

(g9) Every transformer shall be so installed that per-
sonal contact cannot be made accidentally by unautho-
rized persons with any part of windings other than
extra low pressure windings.

(k) Every transformer or bank of interconnectel
transformers shall be supplied through an independent
circuit controlled by a multipole circuit-breaker with an
over-current release in each active, or by linked switches
with a cut-out in each active.

(¢) If the secondary pressure is low or medium, the
wiring on the secondary side of the transformer shall
be protected by a cut-out in each active conductor, or by
a circuit-breaker with an over-current release in each
active conductor.

CHOKE COILS.

458. (a) The expression “transformer” in clauses
(e), (f), and (g) of regulation 457 shall be deemed
to include also choke coil and any resistance other
than a resistance used for the control of a motor or
generator,

{b) Choke coils and resistances shall not be used
for reducing the pressure to portable appliances, battery
chargers with exposed live terminals, medical or dental
appliances, or electrically operated toys and other ’p-
pliances which are liable to be handled in normal use.

‘STATIC RECTIFIERS.

469: Static rectifiers installed in rooms used for pur-
poses other than the housing of the rectifying equipment
shall be so installed that ‘any injurious glare from the
valves is shielded from view.

BELL AND SIGNALLING CIRCUITS.

460. Bell and signalling circuits (except telephone
cirenits) may be operated from supply mains only
if—

(a) they-are connected to the secondary side of
transformers having a secondary pressure not
exceeding 12 volts;

{b) each transformer is mounted on a distribution
board or on an independent lire-resisting base
in an easily accessible position;

{e} the conductors of the secondary circuit are
either—

(i) approved insulated cables as defined in
regulation 2304 (d); or

(ii) tinned copper conductors not smaller

than 1/.0368-in. diameter (No. 20
S.W.G.) ingulated with vulcanized
indiarubber insulation of not less

than 300 megohm grade; or

(iii) (if the circuit is operated by a trans-
former which is capable of withstand-
ing satisfactorily the test specified in
regulation 2460 (b)) rubber or
enamel insulated double cotton
covered copper bell wire not smaller
éhs.n 1/.036-in. diameter (No. 20

) ’

PART I.—SECTION 5.
EARTHING.

SpECIFYING WHAT SHALL BE EARTHED.

501. The following shall be effectively carthed in ac-
cordance with the Regulations of this Section and to
the satisfaction of the authorized inspector:— .

{a) The mectal sheathing and metallic armouring of
cables and all metal boxes and uccessories
forming part of the wiring system.

(b) Metal conduits enclosing conductors of an,
type, except that isolated lengths of conduit
which are meither conmected to any other
Iength of conduit mor in any part accessible
to personal contact need not be earthed.

(c) The bedplates and frames of all electric gene-
rators,
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(d) The frames of all motors of i horse-power or
over and their starters and/or controlling re-
sistances and, in earthed situations, the
frames of all motors under } horse-power and
their starters and/or controlling resistances.

(e) All exposed metal cores, cases, irames, and/or
enclosures of transformers, choke coils, resist-
ance units, and fixed rectitiers.

(f) One point of the secondary winding of trans-
formers used in connexion with extra low
pressure circuits.

(g) Metal cases and metal framework (if any) of
metal-clad switchgear and exposed metal
frames of switchboards in earthed situations.

(h) The ironclad elements and frames of all electrie
covking stoves.

(¢} The exposed metal framework of electric signs
which are installed in earthed situations.

(j) The exposed metal case, cover, and/or handle
of any switch if such switch is—

(i) in an earthed situation; or

(ii) within 6 feet of the metal case, cover,
or handle of any switch which is in-
serted in a conductor of different
phase or polarity.

(k) All exposed metal parts {other than name-
plates, screwheads, covers, or plates which
are supported on and/or attached to and/or
in contact with substantial non-conductive
material only, and in such & manner that they
cannot become alive in the event of failure of
the insulation of live parts) of appiiances
and apparatus in bathrooms, and in all other
earthed situations.

(i) Where electrical apparatus is mounted on
machinery, e.g., cranes and lifts, the metul
covers aud frames of such apparatus, and Lue
metal conduits or sheathings of the cou-
ductors, shall be connected to the machinery
which shall itself be earthed. In the casc
of cranes, transporters, and the like, metut
wheels and metal rails on which they run
shall be deemed to constitute a part of the
machinery.

{m) All exposed metal liable to become alive from
any cause when such metal is in a damp situa-
tion or in any earthed situation.

(n) The earthing terminal of all plug sockets in
earthed situations.

METHODS OF EARTHING.

511. (a) Runs of cable sheathings and envelopes and
metal conduits which run to or from switchboards shail
be earthed at the cuds udjacent to such switchboards.
At these boards all such sheathings, envelopes, and con-
duits leading to or away from the board shall be
bonded together and bonded to an earthing conductor
complying with regulation 516, Each separate run of
metallic conduit, sheathing, or envelope in an installa-
tion shall be so connected to eurth that no conduit,
sheathing, or envelope of one run shall be used as the
earthing medium for another run of conduit, sheathing,
or envelope.

All other metal to be earthed shall be connected to
earth by an earthing conductor conforming to the re-
quirements of iegulation S10.

No length of conduit, or cuble sheathing, or cnvelope
shall be used ug an earthing conductor.

(5) In  buildings containing  steel construction,
earthed metal forming part of the installation shall be
earthed independently of the structural steelwork, but
may be secured to it, provided thut such steelwork is
itself earthed. \Where structural steelwork is not
earthed, metal which is not earthed aud which is
liable to become alive should the insulation become
defective shall be separated from the structure by
durable non-conducting muterial.

(c) The neutral conductor of any installation shall
not be used as an earthing conductor, but the neutral
conductor of the submains between switchboards may
be used, as laid down in regulation 262 (f) and (g), as
a bond between earth pipes or plates where the M.E.N.
system is used.

512. (o) Every main earthing conductor shall Le con-
nected to an effective earth plate or plates, earth pipe
or pipes, or other suitable metallic device or metallic
piping system in direct contact with the general mass
of earth, and every subsidiary earthing conductor which
is not earthed in the manner provided for the earthing
of the main earthing conductor shall be clamped or
soldered to the main earthing conductor or to another
subsidiary earthing conductor which is so earthed.

1f connected to the piping of a water supply system,
the main earthing comductor shall be connected ag close
as practicable to the point of entry of the water supply
system into the building, and, where practicable, witEin
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the building, to a section of water pipe of sufficient size
to carry the maximum current likely to tlow to earth
under extreme fauit conditions. Where connexion of an
earthing conductor is made to & pipe or plate outside
a building, such connexion shall be adequately protected
from the eflects of weather by a sealing evmpound or
paint which will prevent corrosion of the contact sur-
taces,

Where an effectively earthed water supply system is
not available, & galvanized-iron water pipe or pipes,
as required by the authorized inspector, each of not less
than 3 inch internal diameter, shall be driven ver-
sically at least 4 feet into the ground, or to such greater
depth as will ensure adequate contuct wilh the moist
sub-soil. Not less than 4 feet of each such pipe shall
be bLuried under the ground. Alteruatively, an-earth
plate or plates approved by the authorized inspector
shall be used.

(b) Earth pipes and plates shall be installed, where
possible, in permanently damp places. Where installed
1 positions that are likely to beceme dry, provision
shall be made for watering. Where more than one earth
pipe or plate is instulled, they shall be spaced not less
than ¢ 1eet apart.

If more than one earth plate or pipe, or if a piping
system and one or more earth plates or pipes are em-
ployed in the earthing system of an installation, they
shall be effectively and permanently connected together
by a bonding conductor or conductors. Kvery bonding
conductor shall comply with the requirements of regu-
lation 651G for earthing conductors. !

Where the multiple earthed neutral system is em-
ployed und the bonding of conductors is carried out in
accordance with the provisions of regulation 262 (f)
and (g), the neutral conductor between neutral busbars
on awitchboards shall be considered to be an effective
bonding conductor for the purposes of the preceding
paragraph hereof.

{0)- Earthing conductors shall be so protected or
fixed or placed in such pesitions and be attached to
the pipes or plates in such a manner that they cannot
be accidentally damaged or cut.

(d) Where an earthing conductor is buried, it shall
be protected from mechanical injury in the same man-
ner as insulated cables installed under’ similur condi-
tions, except that wood troughing laid underground
for the protection of earthing conductora need not be
tilled with compouad.

{e) All connexions of earthing conductors to the in-
stallation and to the eurth p:fatc or pipe shall be
readily accessible.

(f) Sprinkler pipes or pipes conveying gas, hot water,
or an inammable liquid shall not be used as part of
any earthing system.

(g9) Wheré the metal cases of switches, distribution
boards, or other apparatus are required to be earthed,
any special precautions required by the authorized in-

speetor shall be-taken to guard against the risk of |

shoek or burning to any one working on live conductors
in or adjacent to such apparatus.

»

EARTHING OF APPLIANCES.

513. (a) Exposed metal parts of every fixed appliance
which is used in an earthed situation shall be earthed
by an earthing conductor which complies in all respects
with aud is connected in accordance with the relevant
clauses of regulations 511 to 517 inclusive.

(b) All exposed metal parts of & portable fitting or
appliance used in an earthed situation shall be con-
nected to earth by means of an earthing conductor con-
tained with the current-carrying conductors within the
flexible cord. This earthing conductor shall be con-
nected at one end to the earthing pin om the plug, and
at the other end shall be connected either to the earth-
ing contact of the inlet plug of an apparatus conneclor
as described in regulation 2422 or, if the curreut-carry-
ing conductors of the flexible cord are fixed to terminals
on the fitting or appliance, to the earthing terminal on
the fitting or appliance,

In all cases where a portable fitting or appliance is
carthed, the connexion to earth of the frame of the
titting or appliance shall be made automatically when
the plug is connected to the supply, or (in the case of
a fitting or appliance provided with an apparatus con-
nector) when the plug is connected to the supply and

* the inlet plug of the apparatus conmector is fitted in

position in the inlet socket. The connexion to earth
aforesnid shall be broken automatically when the plug
is disconnected from the supply, or (in the case of
a fitting or appliance provided with an apparatus con-
nector) when the plug is disconnected from the supply
or the inlet plug of the apparatus connector is with-
drawn froor the inlet socket. - ' :
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(¢) Where' the flexible cord has metal armotring,
such armouring, in addition to the earthing conductur,
shill be étfectively conmected eleetrically at one end to
the metal frame of the litting or appliunce, and at the
vther end to the earthing terininal ot the puug.

, 514, Where: the multiple earthed neutral system ia
used, the main earthing conductor shall be taken from
the neutral busbar of the main switchboard {(or from
the supply authority’s connecting bur or link) without
a break to on etiective earth; aud all conduits, sheath-
iugs, and envelopes of cables leading to or from this
switchboard shali be bonded together and bonded by an
earthing conductor to the main esruung conducter.
The earthing throughout the installation shail be
carried out 10 comply with regulation 262.

REQUIREMENTS OF EARTHING SYSTEM.

515, (a) (i} The combined resistance ‘of W conduit,
metallic sheathing, or envelope of cables and the earth-
ing system shall be low enough to permit, in coujunction
with the earthing comnexion at the source ol supply,
the passage of the current necessary to operats the
fuse iink or the ‘over-current or earth leakage retcase of
the circuit-breaker protecting the cireuit. The total
resistance between any point on the conduit or metallic
sheathing or envelope of cables and any point on the
earthing system shall not exceed 2 ohms.

{ii) Every joint in conduit, cable sheathing, or
envelope shall be so made tbst the curremt-carrying
capacity of the joint is not less than that of the earth-
ing conductor required under regulation 516 for earthing
such conduit, cable sheathing, or envelope.

(b) Earthing conduclors shall be as short as pracl-
ticable.

EARTHING CONDUCTORS.

516. (a) (i) Except as provided in sub-clauses (ii)
and (iii) of this cluuse (o), every earthing comducior
“shall be of high conductivity copper and shall be bare.
Where exposed to excessive dampness or to corrosion, it
shull be protected by tinning, pauinting, or other means
which will effectively prevent corrosion under the con-
ditions of use. .

(ii) Galvanized solid ironm or steel wire or rad, the
conduetivity of which is not less than that of the
copper earthing conductor required under these Regula-
tions and not smaller than No. 5 S.W.G., may be
used for earthing conductors under the ground or im-
mediately adjacent to the ground.

{iii) Earthing conductors for radio equipmesnt shall
comply with the requirements of regulation 452, and
earthing conductors contained within a fexible cord
may be insulated or covered. . .

(b) Copper earthing conductors shail be—
(i) stranded cables; or

(ii) flat strip not less than § inch wide Ly No.
. 18 guuge; or

(iii) circular or rectangular bar not smaller than
0.15, square inch in ecross-section.

Except as provided in clause (¢) of this regulation,
the mmimum cross-sectional area of any stranded
earthing conductor shall be 0.0045 square inch (7/.029
inch) which shall be dcemed sufficient for installations
not exceeding 50 amperes connected load. Where the
connected load of an installation exceeds 50 amperes,
the earrying eapacity of ary earthing conductor (as
determined from Table A (1L}, page 192, for a cable
of equivalent cross-sectional area) shall be not less than
one-third of the carrying capacity of the largest con-
ducter to be protected thercby, and not less than one-
third of the foll load current of any motor, fitting, or
appliance carthed thereby, and, where the multiple
earthed neutral system is employed, the cross-sectional
area of the main carthing conductor ghall be not less
than half that of the main neutral conductor.

(¢) 1f the cross-sectional area of the Iargest live
conductor of a flexible cord used with a portable appli-
ance is smaller than 00045 square inch, the cross-
sectional area of the earthing conductor in the flexible
cord shall be not less than that of such live conductor.

(@Y The ends of all earthing conductors which are not
conneeted to earth clips complying with regulation 2517
and which have seven or more strands shall be soldered
into cahle sockets or (except in the case of earthing
and/or honding conductors connected to neutral busbars
where the M.E.N. system is employed) be otherwise
connected in accordance with regulation 326 (h).
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LEARTH CLIPS.

517. {(a) Where an earthing conductor is connected
to a pipe, conduit, cable sheath, armouring, or other
cylindrical metal scction, a substantial earth clip, which
firmly grips and muakea good contact with both the
metal section and the carthing conductor, shall be used.

(&) Paint, ensmel, compound, and vther non-conduct-
ing material shall be removed from the surface of the
wetal section to which the carth eclip is atiuched to
permit of effective contact between the clip and such
surface.

(¢} Earth clips of the minimum dimensions specificd
in clause (b) of regulation 2517 shall Le used only
for connecting to cylindrical sections earthing con-
ductors not Jarger than 7/.064 inch i the clips are
made- of copper or highly conductive copper alloy, or
not lurger than 7/.044 inch if the clips are made of
other metal. For the econnexion of an earthing con-
ductor larger than those above mentioned, a clip ot such
material and cross-section that the couductivity-of the
clip is not less than that of the earthing conductor
shall be used. :

(d) Larth clips connected to the armouring of
armoured cables shall tivmly grip all the wires or strips
of the armouring without damage to the lead sheuth-
ing (if any), but where connected to lead-sheathed
armoured cables, the principul contact shall be with
the lead sheathing.

PART [.—SECTION 6.
SPECIAL SITUATIONS.
PusLic BulLbiNGs.

Note~—Attention is directed to the FPublic IHealth
Commission's Building Regulations (Part ILL—Light-
ing—aud Part 1V., Division 1V, Regulativn loi—
Llectriec Light and Power (Cinematograph Projector
Cabins) ) aud to any modifications or amendments of
or additions to such Regulations.

Extract from Public Health Commission’s Building
. Regulations—Purt L, ;—

“¢5. (1) Before the installation in any building of
any system of lighting or warming therefor or of power
mstallation therein or of any work or apparatus in
connexion therewith and before any alterations to an
existing installation are commenced the approval of the
Commission* for what is proposed to be done shull be
shtained.

For this purpose pluns and specifications together
with full particulars of the work it is proposed to
carry out including drawiugs of proposed switchboards
shall be forwarded to the BSecretary* to whom also
record copies of the drawings as approved shall on
demand be supplied o completion ot the work..

(2) A copy of the approved drawings showing the
arrangement of all switchbourds and a key to the lay-
out ¢f the wiring and the positions of all switchbourds
shall be posted as suon as practicable after approval
in a promineut and approved position on such premises,
and kept therein in good order and condition.

' (3) In ull cases in which it is intended to install
temporary lighting sufficient notice in writing of
such intention shall be given to the Commission* and
its approval shall be obtained before the work of

installation is commenced.” .

! . REGULATIONS.

601. Every electrical installation in a public building
shall be carried out in accordance with the require-
ments of these Regulations, subject to any modification
thereof by regulations 602 to 613 inclusive.
laing and Service Cut-outs.

602. No service line, service cut-out, or consumer’s
mains for any public building shall be used for the
supply of eleetrivity to any other electrical installation.

603. (e) Where required by the Public Health Com-
mission, not less than three separate sets of*service cut-
outs shall be provided—

A for the stage and power purposes;
B and O for the auditorium, passages, exists, and
all parts of the premises open to the public;
and each of the groups of circuits for A, B, and C
respectively shall be kept scparate and distinet through-
out the installation.

Where a three-wire or four-wire service is given, the
groups of circuits A, B, and C shall be balanced to the
satisfaction of the Public Health Commission and the
supply authority.

(b} Eaeh. group of circuits under elause (a) hereof
shall be supplied from a separate service cut-out or cut-
outs, and, where practicable, from a ceparate set of
supply mains. Such service cut-out or cut-outs shall
be effectually sealed, and such seals shall be broken
only by ‘an authorized oflicer of the supply authority.

* Public Health Commission.,
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(¢} The groups of circuits B and C shall be so
arrenged that approximately half the lights in each
division of the auditorium and half those in each
passage, exit, and other plaee open to the public, shall
be connected to circuits of group B, and the other half
to circuits of group C, and, as far as practicable, the
lights shall be connected on circuits ot group B and
group C alternately. In no case shall any portion of a
circuit of one group be combined in one fitting with
or enclosed in the same box, conduit, casing, or other
enclosure as any portion of a circuit, of another group.

Switchboards.

604. (¢) Main switchboards shall be placed in posi-
tions approved by the authorized inspector. Every
theatre switchboard shall be installed in a compartment
of fire-resisting censtruction, which shall be properly
lighted and ventilated and used solely for that purpose.

(b) Chauge—o{'er switches shall be used ouly if ap-
proved for the purpose.

(¢) Switchboards shall be fized in readily accessible
positions, but not su a8 to obstruct passuge-waiys or exit-
ways. . . .

Where a switchboard fs placed in an exposed position,
it shall be wholly enclosed in o fire-resisting fock-up
case,

Each switch and cut-out shall be permanently labelled
in sn approved manner or identifled by figuring or
lettering painted in an approved manner on the board
to show the cirenit controtled thereby. ¢

The switchboard used for the control 'of sigmal light
or other circuits shall be kept clear of beils, telephoute,
and similar apparatus, .

(d) The groups A, B, and C, shall be controlled by
separate main switches and cut-outs. T .

Sub-circuits.

605. (a) Circuits for power or heating purRo‘ses. shall
be kept distinet and separate from lighting circuits.

{5) Exit and entrance lighting circuits shall be con-
trotled solely at the main switchboard.

(¢) The general lighting of the auditorium ghall,
under no circumstances, be controlled solely from within
any cinematograph cabin.

Where switches to control the whole of tke suditorium
lighting are placed in any such cabin, the switches con-
trolling a suilicient number of lights to illuminate effec-
tively the,whole of each division of the auditorium
ghall be wired in parallel with switches on the muin
switchboard, or on a switchbourd in an approved posi-
tion near the main entrance door to the stalls.

Conductors and Insulation—PFizing, Support, and Pro-
teciion.

606. (@) The approval of the Public Health Commis-
sion shall be obtained for the use of any means of in-
sulation of eonductors other than that permitted under
these Regulations. ‘

{b) Flexible conductors shall be insulated with pure
and vuleanized indiarubber, and shall be protected on
the outside by a stout braiding and rubber fube where
necessary, or they shall be protected by means of tough
rubher compound or other suitable covering which will
resist abrasion or other injury.

(c) No joints shall be made between flexible conduc-
tors. :

(d) Where necessary, special precantions shall be
iaken to protect conductors from chemical and other
injury.

(¢) Conductors and cables covered with lead, tough
rubber, or other soft or easily fused material, shall not
be used unless protected by external armour of iron,or
steel, or enclosed in substantial iron or steel tubing, or
other approved covering, up to a height of not less than
8 feet from the floor.

(f) Approval shall be obtained from the Public Health
Commission for the use of any means of fixing or pro-
tecting conductors which is not permitted under these
Regulations. .

(g) 1f wood casing or wood troughing be used, it shall
e constructed of jarrah, or other approved hardwood,
and shall be run in such a manner that it is open.to
view throughout its entire length., Conductors contained
thercin shall be always accessible.

In no circumstances shall conductors of opposite
polarity be laid in the same groove in wood troughing,
nor shall the conductors of the same polarity belonging
to the different groups of circuits A, B, and C described
in regulation 603, be:laid .in the same groove of wood
casing or wood troughing.
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(k) Except where sanction in writing has been ob-
tained from the Public Health Commission to run open
conductors on insulators external to buildings, all con-
ductors external to buildings (other than underground
cables) shall be enclosed in iron piping or steel conduit
protected where necessary from mechanical injury and
securely fixed and supported. Such conduit shall be
run in such a manner that any condensation will auto-
matically drain therefrom. ‘

(¢) Underground wiring shall consist of stranded
cables and shall be carried out in accordance with the
requirements of regulation 353.

Stage Lighting and Switchboards.

'807. (e) A switchboard fitted with all switches, cut-
outs, and other fittings necessary for the control and
regulation of the stage lighting shall be fixed in an
approved position from which the operator can overlook
the stage or in some other approved position provided
that the controls are so placed that the operator can
see all parts of the stage. This switchboard shall be so
arranged that a fire occurring on it cannot readily spread
therefrom. The stage lighting final sub-circuits shall
te c(clontrollod solely by the apparatus on this switch-

oard.

(b) A metal hood extending the full lengtfl of the
board shall be fitted at the top of the switchboard to
protect it effectively from falling objects.

(¢) Except where remote control is used, a platform
with suitable means of access to the switchboard shall
be provided for the switchboard operator. The plat-
form shall be of fire-resisting material, with a hardwood
or other non-conducting floor. The handrail of the plat-
form shall be constructed of jarrah or other approved
hardwood.

Where the stage lighting is controlled from any posi-
tion other than the stage lighting switchboard, the con-
trol panel shall be in an approved position and accessible

.only to authorized persons.

(2} The circuits for the auditorium lighting shall be
80 arranged that it is not possible to control the whole
of the auditorjum lighting from the switchboard plat-
form or control panel referred to in clause (c) above.

(e) Lamps on footlights or battens, proscenium lights
and when required by the Public Health Commission
other lamps shall be protected by stiff wire guards so
arranged that no inflammable material ean come in
contact with any such lamp or light. No readily com-
bustible material shall be placed in such proximity to
any lamp as to entail risk of such material becoming
ignited.

(f) Every lamp consuming more than 200 watts
shull, when used for stage lighting, be securely supported
in a suitable non-combustible fitting attached to an
adequately secured metallic fixture.

(g) In the case of any temporary installatién used
for stage purposes, all connexions with the permauent
installation shall be removed-immediately after each per-
formance unless the permission of the Public Health
Commission for their retention has firgt been obtained.

(k) (i) Stage sockets or wells shall be of a type
approved by the Public Health Commission and shall
be substantially constructed of marble, slate, hardwood,
or other material. approved by that Commission, and
shall each be protected by a pair of cut-outs having a
maximum capacity of 20 amperes.

(ii) Stage sockets or wells shall be installed in such
a2 manner that dirt and dust cannot accumulate in the
socket or well, and so that the contact surfaces cannot
readily be short-circuited.

() Plugging boxes shall be constructed of hardwood
or other approved material, and shall be so used that
no live metal is exposed.

(#) (i) The conductors to bunch lights, portable arc
lamps, battens, movable lengths, or portable strips, shail
be suitably insulated and protected particularly at the
points where they adjoin the fittings.

Sufficient length shall be allowed to prevent the eon-
duetors receiving any injury through movement of the
fittings, and all conductors shall be protected from
mechanical injury by means of leather or stout water-
proof canvas hose or other covering approved by the
Public Health Commission.

{ii) Cables connecting suspended battens shall be of
one of the following classes of cable, namely:—

(1) Flexible cables covered with tough rubber com-
pound. .

(2) Vulcanized rubber insulated cables containing
not less than seven strands for each conductor
and enclosed in canvas hose.

i
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{3) Insulated flexible cables covered with slow-
burning braiding.
(4) Insulated flexible cables covered with ashestos
or fire-resisting braiding.
(5) Insulated flexible cables covered with hard cord
braiding.
(iii) Cables connecting suspended battens shall be
supporied in such a manrer that no pull can be applied

‘by the conductors to any terminals to which they are

connected.

(iv} Each batten shall be suspended by means of wire
ropes attached to insulators on the battens to the satis-
faction of the Public Health Commission.

(k) Incandescent stage lighting, including footlights,
border lights, and proscenium side lights, shall be so
wired that the maximum current on each circuit does
not exceed the limits laid down  in regulation 218,
except that the number of points on any final sub-
circuit of 10 amperes or less shall be limited only by
the loading,

(I} No electric fitting, apparatus, or appliance of any
description shall be so fixed or arranged that it can
in any eircumstances become damaged by the lowering
of the proscenial curtain or of the safcty curtain of the
proscenium opening of the stage.

Arc Lamps.

608. Arc lamps shall not be used without the per-
mission of the Public Health Commission.

Where an arc lamp is used, it shall be—

(i) provided with an approved double-pole switch
placed within easy reach of the operator, and
the conductors within a distance of 2 feet
from the lamp shall be covered with a fire-
resisting material. In no case shall such a
lamp be suspended by the conductors.

(ii} enclosed in a suitable cover or box substantially
constructed of metal not less than No. 20
S.W.G. (0.036 inch) so designed as to provide
proper ventilation and prevent sparks or
heated particles of carbon being emitted there-
from and so arranged that live parts of the
lamp cannot come into contact therewith.

Every frame for holding a coloured medium ard every
masking shutter shall be of metal.

Resistances and Choke Coils.

609. (a) Resistances and choke coils for regulating
the pressure for lights or motors, or for other purposes,
shall be mounted on incombustible bases. They shall be
60 protected and placed at such a distance from any com-
bustible material that no part of the resistance or choke
coil, if broken, can fall on such material, or vice versa.

(b) Resistances for arc lamps shall be placed in ap-
proved permanent positicns and wired with their con-
necting terminals on the underside.

(¢} Liquid resistances shall be placed in a fireproof
room reserved for the purpose. Liquid resistances with
side or bottom connexions shall be mounted on frames
and shall be provided with effective trays.

(d) All dimmer resistances shall he connected in the
active conductor of the circuit, and a suitable control
switch for interrupting the current shall be connected on
the supply side of the dimmer. All dimmers shall be
suitably insulated, and where two or more dimmers
are installed in close proximity on different or active
conductors, they shall be of the all-insulated type or
shall have all exposed metal parts bonded together and
connected to earth.

Where, however, the previous comsent in writing of
the Commission has been obtained, dimmers may be
installed in the neutral conductor of the circuit, pro-
vided such dimmers are of a type which” will not open
the circuit, and o double-pole switch is inserted in the
conductors of the circuit on the supply side of, and in
cjose proximity to, the dimmers.

All metal work of dimmer frames shall be effectively
connected to earth.
Switches.

610. The ‘minimum distance between live metal parts
of opposite polarity shall be 2% inches, unless such
parts are separated and screened by insulating material
to the satisfaction of the Public Health Commission.

Fittings.

611. ANl electric fittings shall be suspended or fixed
in & manner upproved by the Public Health Commission.
Transformers.

612, Transformers shall be placed only in positions
approved by the Public Health Commission,
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Oinematograph Cabins.

Note—~The approval of the Public Health Commisgsion
must be obtained for the installation of any electrical
resistance within a cinematograph cabin, and an elee-
trical resistance installed outside a cinematograph cabin
must be installed in a position approved by that Com-
mission.

613. (a) Resistances installed within any cinema-
tograph cabin shall be so designed and arranged that
the maximum temperature of any part does not exceed
212° F. (100° C.). . -

They shall be so arranged that the heat radiated
shall not injuriously or inconveniently affect the
operator. . '

(5) The general lighting of the auditorum shall not,
under any ecircumstances, be controlled solely from a
cinematograph cabin.

Switches controlling auditorium lighting may be
placed in the,cinematograph cabin, provided that where
the whole of the auditorium lighting is controlled by
switches in such cabin, the switches controlling a suffi-
cient number of lights to illuminate effectively the whole
of each division of the auditorium are wired in parallel
with switches on the main switchboard, or on a switch-
board in an approved position near the main entrance
to the stalls.

No switches or cut-outs, except those required by the
operator during a performance, shall be installed within
a cinematograph cabin,

(¢) Every switchboard, circuit-breaker, motor gene-
rator, rotary converter, and all other apparatus installed
in a einematograph cabin, shall be so safeguarded as to
protect effectively the projecting apparatus and the
film from the effects of short circuits, electrical earths,
and other electrical faults. ’

(d) Every electric fan used exclusively for ventilating
a cinematograph cabin shall be controlled by a switch
placed within the cinematograph cabin and near the
entrance door thereof. ,

(e) All cables in a cinematograph cabin shall be en-
closed in stecl conduit. Such conduit shall not be laid
on the surface of the floor of the cabin.

(f) The conductors supplying electricity for cinema-
tograph projectors and accessories shall be taken as a
separate circuit from the motor generator, rotary con-
verter, or tranmsformer terminals, or from some other
suitable source of supply. Switches and cut-outs
suitable for controlling and protecting such circuit shall
be inserted at the point from which the supply is taken,
and, in addition, a double-pole switeh shall be fitted in
the circuit within the cinematograph cabin.

(9) Each final sub-circuit supplying a motor driving
any portion of the cinematograph apparatus shall be pro-
tected by the cut-outs (or other apparatus) required
under regulations 221 and 222 for the protection of
similar ecircuits.

(k) Portable lamps on flexible cords shall not be used
in any cinematograph cabin.

(%) Lampholders on pendant flexible conductors shall
be of the all-insulated pattern.

OUT-DOOR LIGHTING.

621. Where long out-door runs of cable from distribu-
tion, centres. are necessary (as for sports grounds,
wharfs, jetties, storage and loading yards, and the like),
lighting and power circuits may be loaded in accordance
with the provisions of sub-clause (iv.) of clause (a)
of regulation 216 (d).

, HAZARDOUS LOCATIONS.

622. (a) Outside buildings:—
(i) Screwed conduit only shall be used and where
exposed to excessive moisture the conduit sys-
tem shall be made watertight.

* (it) Plugs and sockets shall be of the weatherproof
) type and shall be provided with effective
means for keeping the socket weatherproof

«  when the plug is removed.

(b) Rigid ﬁ‘ttings only shall be used under verandahs
and in any places exposed to weather or wind.

{c) Where conduit is used’ on wharfs, jetties, and
other places where it is liable to be corroded by the
action of sea water, it shall be treated by galvanizing
or other means to prevent corrosion.
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Damp Situations.

623. The following requirements shall apply in situa-
tions in which there is excessive, dampness, and shall
be observed in addition to those requirements under these
regulations relating to earthed situations:—-

(a) Except where completely enclosed in a water-
tight non-hygroscopic casing, no switch, ceil-
ing rose, plug socket, or other accessory or
fitting, shall be mounted, either directly or on
a wooden block, upon any surface likely to be-
come excessively damp. Switches, ceiling
roses, and other accessories mounted in the
basement of brick or concrete buildings, or in
any other positions subject to a degree of
dampness, but where the use of water-tight
fittings is not required, shall be mounted on
blocks of durable non-hygroscopic materials,

(b} The covers and knobs of all wall switches which
are installed in a bathroom or other damp
situation and are used to control lighting.
points, continuous bath-heater elements or
plug sockets shall be made of mechanically
strong insulating material. For other purposes
in such situations, metal-clad switches with
carthed cases, or other switches forming part
of appliances whose exposed metal parts are
effectively earthed, may be used.

(¢} Plug sockets installed in bathrooms or in other
places where the floor is likely to become wet shall be
fixed not less than 1 foot above the floor.

(d) Every lampholder installed in a bathroom or other
damp situation shall be of the all-insulated type or
of other approved type which will preclude the possi-
bility of any external metal portion becoming electrically
charged.

(¢) The lampholder of a flexible pendant in a bath-
room or other damp situation shall be at least 8 feet
from the floor, and, wherever practicable, shall be out
of reach of & person standing on or in a bath.

(f) No flexible cord shall be used in a bathroom or
other damp situation unless it be made up to & circular
or oval section by the use of non-hygroscopic material.
Such flexible cord shall be of a type approved for use in
such situations. (See regulation 352.)

(9) In butchers’ chopping rooms, dairies, breweries,
stables, and all other places where the conduit is likely
to become wet through hosing or any other cause,
screwed conduit only shall be used.

(k) Where internal condensation is likely to take
place effective drainage of conduit shall be provided.
{See regulation 346 (f).)

INFLAMMABLE AND EXPLOSIVE SURROUNDINGS.

624. (a) Distribution boards, switches, circuit-
breakers, motors, starters, and resistances in situations
where inflammable materials are stored or worked (such
as timber yards, wood-working shops) shall be provided
with covers coustructed of or lined with non-ignitable
material.

(b) In explosive factories and places: where highly
explosive dusts, vapours, or gases, are likely to be
present all apparatus shall be of flameproof construc-
tion. Where plugs and sockets are used, each plug shall
be intherlocked fully with and controlled by a flame-proof
switch,

(o) In places where inflammable or’ explosive dust
or gas is liable to be present, incandescent lamps, to-
gether with their holders and wiring, shall’ be enclosed
in gas-tight fittings.

PETROL SERVICE PUMPS, ETC.

625. The electrical equipment of petrol pumps, and
of closed-in buildings accommedating petrol- service
pumps, shall comply with the requirenients of this
regulation. .

(a) (i) Flame-proof fittings shall be used-in every
room or enclosed part of a building in which
a pump is installed. In all other places,
flame-proof fittings or ventilated fittings of a
type approved for the purpose shall be used.

(ii) Where inflammable or explosive gas is
likely to be present, or where the .side lamps
are enclosed in the pump casing when the
pump is closed, gas-tight fittings shall be
used.

(b} Where the pumps are situated in a building in
which inflammable or explosive gas is likely to
be present, all conduit and fittings shall be
made gas-tight. ' '
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(¢) Where the metal nozzle at the.end of the filling
hose is likely, under normal conditions, to
come in ¢ontact with a lamp when the nozzle

. is being replaced in the holding-up clip, the
lamp shall be protected against breakage either
by means of a heavy glass outer globe or by
2 metal guard. N

. (d) A separate lighting circuit shall be run to
pumps exposed to the weather.

{e) Sevéral pumps m'ay be connected to one circuit,
.. o provided the 'maximum number of points
therein does’not exceed that laid down in
regulation 216, and "in applying regulation

) . 216, each pump may.be regarded as one point.
t  {f) The wiring inside the pump and.to the lamps
el on the pump shall be enclosed in screwed con-
. duit or piping. The whole of the conduit and

fittings shall be gas-tight.

* {g) In cases where the conductors in the pump are
* * - joined to the conductors from the switch-
board, they shall be joined by means of
* goldered joints, or by means of a socket and
plug within the pump. Such socket and plug

! shall be of a type approved for the purpose.

. (k) No switches other than flame-proof switches
shall be used in or on petrol pumps.

SPRAY-PAINTING BOOTHS.

. 626. The requirements of this regulation shall be ob-
served in ‘spray booths and rooms where pyroxylin and
similar highly inflammable paints and finishes are used
or stored otherwise than in gas-tight containers:—

.. {a) No electrical.appliance shall be used unless all

T current-carrying parts thereof are completely

. .enclosed within a gas-tight metal casing suffi-

" ' ciently strong to resist internal gas explo-
siona.

dr

Yoo ‘e Y.
~ ,{b) All conductors shall he completely. enclosed in

. serewed metal conduit right up to the appli-
ance to which- the conduit shall be rigidly
attached by being screwed into the connexion
hox of the appliance. .

(c) Switches, resistances, and other control gear
shall be completely enclosed in gas-tight metal
cases which shall be rufficiently strong to.re-

. sist internal gas explosions, and which shall
’ he secured to the conduit encloring conductors
in' the manner described in clause (b) of
this regulation. P ‘

{d) Lamps shall be of the incandescent type only,

-+ -and the fittings used in eonnexion therewith
shall be of strong construction having air-tight

. external globes of thick glass capable of with-

. standing temperatures ‘likely to arise when
the lamp is'in use.” Where any, such fitting is

in a position exposed to mechanical injury,
' it shall be protected by a substantial wire

guard.
. fe) Every electric motor* shall he of the totally
‘ enclosed type or pipe-ventilated K type with

piping 8o arranged ‘that hoth inlet and cxhaust
are external to the building,
“* {f) No cut-out, ‘generator, arc lamp, mercury
. vapour lamp, portable appliance, or plag and
socket shall be used or installed either inside
or within 10 feet of the entrance to the booth
' or room, - S

[ERI

OTHER SITUATIONS.

827. No conductors, other than those required for the
supply and use of current, therein, shall be taken
through or be installed ‘in freezing chambers or cool
stores. and switches which ‘eontrol lights or appliances
in such places rhall be gremped outside of and adjacent
to a dnor. Switchboards shall not be fixed in freezing
or cooling chamhers. Where cables can be adequately
protected by other means. condnit and casing shall not
be used for enclosing wiring in freezing, and cooling
chambers, N :

628.- Fixcept in special cases, such ag chemieal works
and cold stores, all cables in lifts and hoist shafts
{except trailing cables) shall be armoured or shall
be enclosed in serewed metal conduit. In the special
cases referred to ahove, the cables shall be run in a
manner approved by the authorized inspector.

629..No switeh or plug socket, unless of the flame-
rroof tvpe, shall be placed at a height less than 4 feet
from the floor in commercial. garages or similar places
where petrol-driven conveyances are stored or operated.
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PART I.-SECTION 7. . Lot

HIGH; EXTRA HIGH, AND EXTRA LOW PRESSURE
INSTALLATIONS., .’

HicH anp Extra HiGH PRESSUBE INSTALLATIORE. -

701. (a) Installations which are to be conmnected to
high or extra high pressure supply mains shall comply
with the following regulations 701-727, inclusive, and,
subject thereto, with such provisions and requirements
of the foregoing sections of these Regulations as are
appropriate and do not conflict with .good and "safe
practice. (Sce regulation 706.)

{) No lighting system operating at high or extra
hioh pressure, other than a luminons discharge tube
lighting system, shall be installed within a building or
be attached to the walla of a bunilding without the pre-
vious sanction, in writing, of the authorized-inspector.

+{¢) Unless the system is to onerate at high frequency,
every luminous discharge tube lighting system operdting
at a pressure in excess of 650 volts shall be installed
in compliance with the requirements of regulation 453.

(d} Circuits operating at pressures in excess of
29 000 volts between conductors shall not be-installed
in buildings other than gencrating stations, suh-atations,
and other premises used solely hv-supply anthorities
for or for purposes incidental to the gencration. trans-
formation, control, and/or distribution of electricity.

708. At least seven days hefore the commencement of
the work of installing anv high or extra hich pressure
wiring (or anv extensinn or alteration thereto), in any
premises, notice, in writing, shall be given to the supply
anthority. Such notice chall be fecompanied bv plans,
drawings, and particulars. commletely describing ' the
layont, arrangement, and operating conditions of the
installation (or of the oxtension or addition, as the
case may be), and work shall not be commenced until
the snupply authority has given permission, in' writing,
for the work to be procerded with. The supply autho-
rity may require any alterstion in the prapaeed work
as shown on the plans, drawingg, and particulars sunb-
mitted. Anv narty agorieved or affected by such  re-
anirement of the supplr anthority may appeal to the
Commission for its decision as tn the manner in which
the wark iz to he earricd ont. and the Commiacion mav
decide finally whether the requirement of the sunply
authority is to be insiated on, and may  alen, if it
thinks fit, alter any other portion of the plans, drawings,
or particulars.

Except pursuant to a decision of the Commission, no
high or extra high pressnre wiring shall he earried out
unless it be. in conformity with .plans, drawings. and
partienlars approved hy the snnply authoritv. Tf ‘the
Commission has required anv alteration in plana, draw-

- ings, or partienlars as aforeeaid, the work shall  be

carried out only in conformity with plans, drawings,
and particulars as so altered. . ot '

'
R . . o oun

WIRING.

. ) N .
" 711, (@) Tn’all premises. other than those set ont in
reginlation 701 (d2), all eondunits or duets enclosine high
or extra high pressure eonductors: shall he hroueht into
and he secured to the housings covering the terminals of
the motor. generator, or other machine or apparatus
to which the conductors are comnected.

(b) Tn all places, other than the premises set out in
regulation 701 (d), or in generator, transformer, switch-
ing, or motor rooms, all cables wsed in high or extra
Ligh pressure installations shall consist of .multiple
conductor metnl-rheathed cables approved for the pmre
pose. {('able will be apnroved onlv if it is of 4 class
and size listed in Australian Standard Snrecification 'No.
C. 50 for nse at the pressure of the cirenit for which it
ig reanired. and enmplies with the requirements of that
epecifieation relating to cahles of that size and elacs,
Sueh eahles shall he armoured or. be enclosed in suitable
cableways or duets, or shnil he carried. on racks or

Jbrackets, and otherwise effectively protected egainst

mechanical damage.

(¢) Joints between cables shall be made at suitable
junction boxes. which, will ensure electrical continuity
of the metal sheathing and armouring, if any, and pro-
vide for effective and permanent insulation ofrconductors
contained therein, and for the exclusion of moisture.

(@) All connexions shall be made by means of eahle
sockets and/or rigid mechanical clamps. Where a cable
emerges from its sheath,.the insulation of the several
conductors shall he thoroughly protected from- moisture
and mechanical injury by a cable end box or equivalent

device, Dol TR
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{e) Open wiring and open busbar connexions of asuit-
able mechanical rigidity and current-carrying capacity
rupported on glass or poreclain insulators may be used
instead of imsulated cables in situations accessible only
to authorized persons, provided that—

(i) they are so placed, arranged, and protected as
to avoid risk of accidental contact to the
person or persons normally having access to
those situations; and

{ii) suitable protection is provided which will pre-
, . vent the access of vermin thereto.
Where open_ wiring is used, the clearances shown in
the table below for the respective pressures shall be
maintained, except at apparatus and devices:—

CLEARANCES.
l )é;n.lmum Minlmgeu‘x Aaist-
tal
Pressure, betweea | conduotor aad
conductors. any sarface.
nches. inches.
Not exceeding 3,300 volts 6 3
Not exceeding 11,000 volts 9 4%
Fxoeeding 11,000 volts o 12 [

714. Where an overhead service line enters a building,
either the conductors shall be carried on insulators in
an aperture protected against the entry of raim, or
ench conductor shafl be hrought through a separate
waterproof insulating tube or bushing. In%)oth cases, the
conductors shall be inclined downwards from the build-
ing so that water cannot run along the conductors into
the building.

Conductors passing from a service line into a building
shall be one of the following:—

{a) Insulated conductors, which shall be brought
into the building in the manner  described
above. In such cases, eflective drip loops
shall be provided in the econductors where
there is- a space surrounding them through
which water. could enter.

(&) lusulated cables, which shail -be enclosed in
screwed conduit, all external joints in which
shall be made weatherproof,

{c)} Conductors of a lead sheathed cable.

The termination of the conduit or lead sheathed cable

outside the building shall be equipped with a suitable
fitting or end box iitled with insulating compound.
+ 715. Where the pressure exceeds 3,300 volts between
eonduectors, underground service cables shall terminate
in suitable end boxes, which shall be filled with in-
sulating compound.

' TRANSFORMERS.

721. Transformers and high or extra high pressure
apparatus on consumer’s premises (including capacitors,
but excluding transformers used exclusively to supply
current to switchboard instruments and control cir-
cuits) shall be installed in accordance with the require-
ments of this regulation:—

.{a) Transformers and apparatus ghall be located
as near as pructicab?e to the point at which
the high or extra high pressure conductors
enter the building.

{b) Air-cooled .transformera shall be installed in
enclosures of incombustible material, and an
air space of at least 6 inches above and on
-ell sides of the transformer shall be pro-

. vided. All such enclosures shall be thoroughly
oy ventilated, preferably through chimneys, flues,
' or vents to the outside air.

“'t¢) Transformers immersed in inflammable liquids
shall be enclosed in fireproof chambers con-
siructed of concrete not less than 6 inches
thick, of reinforced concrete not less, than
5 inches thick, of brick not less than 9 inches
thick, or of other material equally robust
and of an equally fire-resisting nature and

-, - approved by the authorized inspector.

The chambers shall be provided with means
of ventilation which will prevent the develop-
ment of ambient temperatures in excess of
those at which the transformers may be safely

. operated. Al ventilating openings, cxeept
those in external walls or those conneeting
with chimneys or flues, shall be provided
with automatic or manually controlled

. _dampers to prevent the emission of smoke and
fire. Such dampers, if manually operated,
shall be, controlled from a point outside the
chamber. All  doorways to .the chamber,
other than those opening from the outside of
the building, shall Le fitted with tight-fitting
fire-doots.
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Where practicable, a suitable drain sh-all be
provided which will carry off all the oil and
water which may, under any conditions,
accumulate in the chamber. The floor and
drain shall have a pitch not less than } inch
per foot for drainage purposes. Where such
a drain is not constructed, means shall be
provided to prevent effectively the escape of
oil from the chamber.

,CONTROL AND PROTECTIVE EQUIPMENT.

722, (a) Every installation operating.at a high or
extra, high pressure shall be cquipped with an oil-
immersed main eircuit-breaker, which shall be installed
as close as practicable to the point of entry, and which
shall be of a type and rupturing capacity approved by
the supply authority, and fitted with protective devices
which ‘shall be adjusted only by the supply authority.

Such eircnit-breakers shall be manually operated from
a point which is readily accessible. They shall be ot
a type which cannot be held in the closed position
under overload conditions, and shall incprporate a de-
vice indicating clearly whether they are open or closed.

(b) In addition, an air-break disconnecting switch
or air-break disconnecting links, in either case fitted
with automatic safety catches to prevent opening under
conditions of overload, shall be provided on the supply
side of the circuit-breaker, as close as possible to the
point where the service line or conductors therefrom
enter into the building. These disconnecting links shall
at all times be accessible only to qualified attendants.

(o) Where rel]uired by the supply authority, an ap-
proved type of lightning arrester shall be installed on
each conductor of an overhead service line on the supply
side of all other service equipment. ' :

723. Every motor and ecvery other device operating
at high or extra-high pressure shall be controlled by an
automatic, oil-immersed, cirenit-breaker fitted with
inverse time-current releases, which shall open within
three seconds all active conductors in the event of the
current in any one active conductor exceeding 150 per
cent. of the full load current of the motor or device.
This circuit-breaker shall he manually operated from an
accessible position adjacent to the motor or device it
controls, and shall be of a type that cannot be held in
its clozed position under the nbove conditions of over-
load.

Where only one motor or consuming device is .in-
stalled, the circuit-breaker described in regulation 722
may be used as the controlling circuit-breaker for the
motor or device, provided it is installed in such a
position as to comply with the requirements of this
regulation and regulation 722,

Where a capacitor is installed in parallel connexion
with a motor or other consuming device, no separate
circuit-breaker shall be required for the capacitor.

724. The supply authority’'s connexions to a trans.
former supplied from an alternating current network
system (solid system) shall be exempt from the require-
ments of regulations 722 and 723, provided that, in the
opinion of the authorized inspector, ample protection
is assured by the apparatus included in the network
system,

725. All live parts, including conductors which are
connected to circuits operating at high or extra high
pressure shall be enclosed or isolated so as to be
accessible only to authorized persons. The enclosures,
if of metal, shall be effectively earthed.

Generator, switch, transformer, and motor rooms shall
be kept securely locked, except while a qualified operator
is present in charge.

728. Comspicuous danger notices, which shall be per-
manently maintained in a legible condition, shall be
erected in the vicinity of all high tension apparatus.
Every such notice shall contain the word “ DANGER”
in bold letters, and ghall state the pressure at which
ihe apparatus operates.

OUTDOOR SUB-STATIOXS.

727. (e@) Every transformer sub-station located on a
consumer’s premises out of doors shall be so placed
that it will not interfere with operations of firemen,
and shall be so constructed that it is inaccessible to
unauthorized persons.

"“{b) Unless isolated by elevation, it shall be sur-
rounded by an earthed metal or strong permanent
wooden fence extending from the floor or ground to a
height of at least 7 fect. No aperture in this fence
shall exceed 13 inch in width unless it be closed by &
door or a slide, which shall be kept locked.
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(0) Access to the sub-station by climbing shall be ob-
structed by suitably placed barbed wire or other effee-
tive means and warning notices indicating the highest
operating pressure shall be fixed to the fence on all sides
in such positions as to be easily readable.

(d) Suitable arrangements shall be made for draining
away from adjacent buildings and combustible materials
any oil which may overflow.

EXTRA LOW PRESSURE INSTALLATIONS.

761. (¢) An installation wihch is intended to operate
at extra low pressure shall be supplied with clectrical
energy from supply mains only by medium of a trans-
former (or transformers) with independent primary
and secondary windings, a rotary converter or statie
rectifler used in conjunction with such a transformer
(or transformers), or by means of a motor gencrator.

(d) Where the pressure exceeds 50 volts, extra-low
pressure installations shall be carried out in accordance
with the requirements of Sections 1 to 6, inclusive, of
Part 1. of thesg Regulations, Where the pressure does
not exceed 50 volts, low pressure installations shall be
carried out in accordance with the requirements of the
above-mentioned sections of these Regulations, except
in so far as they are modified by regulation 752.

752. Conductors in dry places may be fixed with
cleats or they may be fixed to insulators, provided that
no insulator (other than a multiple-way cleat or mul-
tiple-way insulator) shall ecarry more than one con-
ductor. In all cases they shall be fixed at least 4 inch

clear of brick, cement, or ironwork and all damp sur- -

faces.  Conductors which may be subjected to
mechanical damage shall be provided with additional
protection to the satisfaction of the authorized inspector.

STATE ELECTRICITY COMMISSION
OF VICTORIA.

WIRING REGULATIONS.—PART IL

Materials, including’ Fittings, Accessories,
Appliances, and Apparatus,

SECTION 1.
SCOPE.

2101. Regulations under this Part, which shall be
read together with the regulations of Part I., set out
the requirements for or with respect to materials,
fittings, appliances, and apparatus of classes and types
which are used in or in connexion with, or are intended
to be used in or in connexion with, electrical installa-
tions, and, in so far as they relate thereto, shall apply
to materials, fittings, appliances, and apparatus used
in or in connexion with any electrical installation which
is connected or is to be connected to supply mains.

GENERAL REQUIREMENTS.

2102. In the comstruction of all electrical fittings, ac-
cessories, appliances, and apparatus, all materials shall
be selected and/or formed, and all fittings, accessories,
appliances, and apparatus, and all parts thereof, shall
be comstructed, secured, placed, and proportioned in a
manner that will ensure, as far as is reasonably possible,
against mechanical or electrical failure of the material,
fitting, accessory, appliance, or apparatus, or any part
thereof, under normal conditions of wear and tear, and
any other depreciating factors which can reasonably be
anticipated.
carried out in a thoroughly workmanlike fashion con-
forming to the appropriate requirements of these Regu-
lations, and the generally accepted principles of sound
and reliable practice.

2104. The Commission may require that any kind of
material, fitting, accessory, appliance, or apparatus,
before it is used in or in connexion with an electrical
installation, be approved as complying with the require-
ments of these Regulations.

Where approval as aforesaid is required, or where
approval for a specific purpose is required by these Regu-
lations, written application therefor shall be made to
the Commission.
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Application for approval shall be accompanied by—

(i} samples sufficient, in the opinion of the Com-
mission, for examination and/or testing pur-
poses ;

{ii) a sufficient description of the kind of material,
fitting, accessory, appliance, or apparatus;

(iii) a report from a recognized testing authority
(such as the National Physical Laboratory)
in the case of any cable submitted, as to the
behaviour, properties, and life of the insulating
materials employed, and, in the case of any
other material, fitting, accessory, appliance, or
apparatus, a detailed report from an
all:]thority as aforesaid where such is avail-
able;

and the Commission may, after such examination and
testing &s it thinks desirable, and after alteration, if it
so requires, of the description, grant or refuse the
application. Approval may be provisional or not pro-
visional, and may be limited to use during a stated.
period.

In the case of approval being given, the Commission
may lay down such conditions with regard to the use
of the material, fitting, accessory, appliance, or ap-
paratus, as it may think fit, and any such conditions
shall be fulfilled and observed. No approval shall be
deemed to have been given unless it is in writing signed
by the Electric Inspector.

2111. All terminals, contacts, and other live parts
shall be so arranged that short circuit or injurious
arcing, either between live parts or between any live
part and other conductive material, cannot take place,
and so that no part other than an easily replaceable
contact can be appreciably damaged by an arc or over-
heating arising from the normal operation of the
apparatus. Holes for fixing screws shall be so placed
that no such short circuit or arcing can occur when the
screws are in position.

2112. (a) Except in the case of motors and appliances
to which the connecting flexible cable or cord is per-
manently attached, terminals suitable for connexion to
conductors, or contact pins suitable for connexion by
means of a connector, shall be provided on each ap-
pliance or apparatus.

All terminals and pins shall be of such material, form,
and proportions that a connexion made thereto will not
slacken off or overheat under the normal conditions of
use.

(b) Every appliance or apparatus with exposed metal
parts (other than name plates, screw heads, and metal
covers or plates which are only supported on and/or
attached and/or connected to substantial non-conduc-
tive material in such a manner that they cannot hecome
alive in the event of failure of the insulation of live
parts) shall be provided with means for the connexion
of any earthing conductor which may be required under
these Regulations, in one of the forms following, that
is to say:—

(1) in the case of appliances to which connexion is
to be made by an apparatus connector, an inlet
socket as described in regulation 2422 (d); or

{2) in the case of other appliances and apparatus,
a terminal suitable for the connexion of such
earthing conductor, This terminal shall be in
effective electrical connexion with all exposed
metal parts of the appliance or apparatus,
other than those parts above mentioned.

In the case of electrical machines, a substantial screw
or bolt, or nut on a bolt or stud, shall be deemed a
suitable earthing terminal, provided it can be slackened
oft without affecting the assembly or fixing of any por-
tion of the machine.

2114. (¢) All conductors and live parts, unless they
are— . - ’
(i) busbars;
(ii) battery connexions not requiring insulation or
further supports; or
(iit) cables of an approved type,

shall be insulated by being carried on or supported by
suitable insulators or insulating material. Such in-
sulating material shall be non-hygroscopic, except in
the case of insulating supports for heating elements and
resistances, and shall be incombustible, except in the
case of material for switchboard panels conforming to
the requirements of regulation 2251. ’

The nature of the support and insulation shall be such
that no live part can make contact with any conductive
part exposed to personal contact, and such that the re-
quirements of these Regulations with regard to pressure
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test ‘and insulation resistance are complied with. (See
regulations 2161 and 2162-—Insulation Resistance and
Pressure Test.)

(b) All-insulated accessories shall be of such con-
struction that, under the conditions of use, all conduec-
tive parts are completely covered by mnon-hygroscopic
incombustible insulating material. In the case of all-
insulated accessories with removable covers, however,
the metal heads of fixing screws may be exposed, pro-
vided the screws engage in threads in the insulating
material of the base, .or metal inserts therein, and are
not in contact with any other internal metal.

2115. (a) Unless a suitable means of clamping the
cables is provided on an accessory, fitting, appliance, or
apparatus, all terminals intended for the connexion of
cables shall be of adequate mechanical strength to with-
stand the pull of the conductors to be connected.

() Every accessory, fitting, appliance, or apparatus
intended for -connexion by means of a flexible cord or
flexible cable shall be provided with a clamp or grip
which will effectively relieve the connexion of any pull
on the cord or cable.

2116. Every cable, flexible cord, or .conductor passing
through the metal frame, or through any structural
metal part of an appliance or apparatus, shall be
separated therefrom by a substantial non-conductive
bushing, tube, or sleeve .securely fixed in position.

2117. (a) Every joint or connexion shall be at least
equal in conductivity to, and shall have insulation
equivalent to,"that of the conductors connected.

(b) Where soldered joints are used, they shall be
made without the use of fluxes containing corrosive sub-
stances.

Soft soldered joints and soft soldering shall not be
‘used for the connexion of conductors, or in the con-
struction of any apparatus (other than containers for
heating liquids) where the temperature rise of the joint
or soldered part can exceed 86° F. (48° C.).

2118. Every electrical appliance and apparatus shall
he 8o designed, constructed, and/or arranged, that its
normal operation will not give rise to avoidable inter-
ference with radio ‘reception. ’

_ In the case of any appliance or apparatus which, in
its normal operation causes or is capable of causing
radio interference to such a degree as to constitute a
source of annoyance to the legitimate users of radio re-
ceiving apparatus, the Commission may require that
it be modified .or reconstructed or fitted with an inter-
ference suppressing device, or may prohibit its use.

PROTECTION AGAINST DAMAGE.

2121, Materials, accessories, appliances, and apparatus
shall be of such type, design, and/or construction as will
provide adequate protection against mechanical and
electrical failure which may reasonably be anticipated
-to result from mechanical injury, weather, water, or
excessive dampness, corrosive fumes, dust, steam, oil,
high temperatures, or any other conditions to which

they will be exposed under -the circumstances of their
use.

2123. (a) Except in the case of insulation of cables,
those ‘portions of every fitting, accessory, appliance, or
apparatus which are in contact with, or immediately
gurround live parts, shall be ‘made of durable non-
ignitable material.

.{b) Cut-outs and (except for their operating handles)

switches and circunit-breakers, and close-fitting contain-
ing casés therefor, shall be constructed entirely of non-

ignitable, non-hygroscopic material which will not
readily carbonize.
2124. All motors, generators, -and fully enclosed

metal-clad apparatus shall be provided with snitable
glands, screwed apertures, or clamps for securing thereto
the protective covering of the connecting cables or with
euitably -bushed apertures for the entry of conductors.

2128. (e) Every fitting, appliance, or apparatus of the
weatherproof type shall be constructed entirely of non-
hygroscopic materials, and shall be of such form and
construction that when fixed in a position exposed to
the weather it will effectively prevent the entry of
moisture into the conduit or cable to which it is
attached. Screwed aperfures or watertight glands
suitable for the attachment of the apparatus to conduit
or cable shall be incorporated in the fitting, appliance,
of apparatus.

(b) Weatherproof plug sockets shall be provided with
an effective means for keeping the socket weatherproof
when the plug is removed.

. 2129. Where the rated current is sufficiently large to
cause damage to contacts, or any other portions of ap-
paratus, suitable arrangement shall be made for the
easy replacement of the .parts which are likely to be
damaged by arcing or other effects of the ourrent.

No. 92.—5736.—3
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PROTECTION AGAINST FIRE.*

2141, (a) All apparatus shall be so designed, propor-
tioned, and constructed that it will carry its rated load-
ing at all times without heating to an extent which will
cause risk of fire or breakdown of insulation.

(b) Where practicable, materials used in the con-
struction of any accessory, fitting, appliance, or ap-
paratus shall be non-ignitable. Where the use of
ignitable material is necessary, such niaterial shall not
come in contact with any part the temperature of which
exceeds 212°F. (100°C.), and unless adequately
separated therefrom by fire-resisting material, shall be
maintained at a distance from all parts in which this
temperature is exceeded sufficient to avoid any risk of
fire.

(¢) Resistances, control gear, and all apparatus, other
than apparatus designed and intended -for heating and
cooking purposes, shall be so arranged that in normal
operation no accessible part of the enclosing case can
rise to a temperature exceeding 176° F. (80° C.).

(d) The connecting terminals of every apparatus in
which heat is generated ghall be so arranged that con-
necting cables are not exposed to temperatures in excess
of those permitted under these Regulations for the class
of insulation to be used, the terminals being situated to
facilitate the connecting conductors entering from below
where this is necessary to avoid exposure to any such
excess temperatures.

2143. Every flameproof fitting, accessory, appliance,
or apparatus shall be fully enclosed, and the enclosing
case shall be capable of—

(i) withstanding, without injury, any explosion
which may_ occur within it under the conditions
of operation within the rating of such fitting,
accessory, appliance, or apparatus, and recog-
nized overloads, if any, associated therewith;
and

(ii) preventing -the tranemission of flame such as
would 'ignite any inflammable mixture which
may be present in the surrounding atmosphere.

PROTECTION AGA’INSTORISK FROM ELECTRIC
SHOC :

2151. Every electrical fitting, accessory, appliance, and
apparatus shall be constructed so that by its normal
operation the user, or any other person, is not exposed
to risk of injury, and, except in the case of apparatus
intended for use only in a position which is not acces-
sible to unauthorized persons, so that when in position
and/or in normal operation, it is not possible for any
person accidentally to come in contact with any live
part.

TESTS.

2181. (a) The insulation resistance between any live
part of apparatus (other than a water-heating device
in which the element is in direct contact with the water)
and the case, frame, or .exposed metal of the apparatus
or earth, shall be not less than 1 megohm. In the case
of heating appliances in which the element is mounted
on hygroscopic material, the insulation resistance shall
be measured after the element and insulating material
have cooled down subsequent to its connexion to the
supply for one minute.

(b) The resistance between the element or electrodes
of any water-heating device in which the element or
any electrode is in contact with the water, and any
exposed metal or earth, shall be not less than 25,000
ohms.

(¢) For the purposes of the foregoing clauses (a})
and (b} of this regulation, the insulation resistance
shall be measured at a pressure of 1,000 volts d.c.

2162. {a) Except in the case of fractional h.p. motors,
and ‘the isolating condensers of radio and similar equip-
nent, all appliances and apparatus shall satisfactorily
withstand for two minutes the application of a pressure
of 1,500 volts a.c. between any live part and exposed
metal or earth, .

(b) Fractional h.p motors shall satisfactorily with-
stand the test set out in sub-clause (a) hereof, except
that the pressure applied shall be 750 volts a.c.

(¢) Condensers used for the isolation of live parts
of radio ‘and electro-acoustic equipment shall satisfac-
torily withstand for two minutes the application of a
pressure of 1,600 voits d.c., and, for ome hour, the ap-
plication of a pressure, at 50 cycles, equal to 1.5 times
the supply pressure, across the condensers.

2163. Every fitting, accessory, appliance, or apparatus
having exposed metal parts (other than name. plates,
screw heads, and metal covers or plates which are only
supported on_ and/or attached and/or connected to sub-
stantial nop-conductive material in such & manner that

.
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they canndt become alive in’the event of failure of the
insulation of live parts) shall be tested to ensure that
all such exposed metal parts are directly connected
without appreciable resistance to the earthing con-
ductor, terminal, or contact. L

1 2164, Whether the tests described in regulations 2315
and 2351 (¢) bave or have not heen carried out by or
at the instance of the manufacturer on any cable or
flexible cord, the Commission may carry out such tests
in respect of any such cable or cord, and for this pur-
pose the Yerson proposing the use of any such cable or
-cord shall supply to the Commission, on demand and
free of cost to the Commission, samples which shall,
in its opinion, be ample.for the proper carrying out of
the aforesaid tests in respect of such cable or cord.

STANDARD SPECIFICATIONS.

2371. ANl materials, wires, fittings, accessories, and
apparatus of a type for which a Standard Specification
has been drawn up hy the Standards Association of
Australia, or, failing this, by the British Engineering
Standards Association, shall conform to the requirements
;)f such specification, except as modified by these Regu-
ations.

The following talle shows the Standard Specification
with which the items listed shall comply:— |

item. Specification.

Busbars and connexions—
Standard marking’ .. .. | A8S8.No.C.13
Construction . . .. | AS.8. No. C.52
Cable scldering socketa . .. | A.8.8. No. C.56

Cables (see conductors).
Cichujt breakers—
or voltages not exceeding 660 volts :
Air-break . . .
Air-break flameproof .. .
Air-break totally enclosed .
Oil-immersed switches and Circuit
breakers for A.C.
Conductors-—Insulated annealed copper
Conduits and fittings (steel) .. .

Controllers (ses resistances).
Cut-outs—Type O .. .

w

.S. No. 88 as
odified by these
ations

Enclosures—Flameproof, and tests .. | B.S.8
Fittings—Watertight, for incandescent |-B.S.S.

No. 97
lamps
Insulating materials—
Moulded insulating materials B.S.S. No. 488
Slate slabs .. .. .. | AS.8. No. C.19
Lamps—Tungsten filament .. .. { BS.S. No. 161 °
Lamp caps and lampholders—
For voltages not exceeding 250 volts :
- Bayonet .. .. « .. { B.8.S. No. 52
- Goliath .. .. .. | B.8.8. No. 98
Motors and Generators —
Industrial, with class A insulation, | A.S.S. No. C.34

Performance of .
Resistances— ‘
Controllers, and resistances for use
theroewith, for motors (D.C. and A.C.
slip ring}—
- Contactor (excluding controllers
for traction purposes)
Drum . .. .
Face plate .. . .
Rheostats-—
Field, for Generators, Motors, Synch-
ronous Converters and Balancers
Rotary converters—
(Continuous rating permitting over-
loads, performance of
Starters—
Anto-transformer (hand operated)
for motors {A.C. induction without
slip rings) ' .. .
For motors (D.C. and A.C. 3-phase
induction with slip rings)—

A.8.8. No, C.32

A.S.. No. C.30
AS8. No. C31'
B.S.S. No. 280

BSS. No. 172"

B.8.8. No. 167

Contactor .. .. | A.8.8. No. C.49
Drum . . .. | A.8.8. No. C.33
Liquid . ‘e A.8.8. No. C46
Switches—
Air-break, for voltages not exceeding | .
660 volta : . . .
Knife and Laminated Brush A.8.8. No. C.23
Flameproof .. . .. | A8.S. No.C.25
- Totally enclosed . .. | A.8.S. No. C.28
Transformers— : Co
" For power lighting ..’ .. | A.8.8. No. C.61
For X-ray purposes - .. | B.8.S. No. 328

-
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-Every miateridl, wire, fitting,. accessory, or apparatus
to which there is no Standard Specification applicable
shall be so designed, made, formed, and/or constructed
a8 to comply with the accepted requirements of sound
und safe practice, and shall not be used if .any defect or
feature cxists thercih which, in the opinion of the
Electric Inspector, would render it unsafe or liable to
cause interference with supply to other consumers.

v MARKING.- ~ e

2181. Where marking is required under these Regula-
tions, it shall be legibly and indelibly formed, stamped,
embossed, engraved, or imprinted either on the material
or apparatus itself, or on a marking plate perg:nanen‘tly
secured to the maferial or apparatus: Such marking
shall be visible'at all itimes, except in eases, \v_here it is
specifically stated ;thut. visibility ;of {he-marking at all
times is not required. . S SN

2182. Except -that danger notices-for radio receiving
equipment may be plates or permanent, labels marked in
the manner specified in'the.preceding regulation|218l,
danger notices shall be either enamelled plates, or shall
be painted on a suitable board or, other. surface.
Danger notices shall inelude the word ‘** DANER,”
which, except in 'the cas¢ of radio receiving equipment,
shall be in white lettering not smaller than 3 inches
high on a red background. =,

‘PART 11.—SECTION 2. y
COMPOSITION SWITCHBOARD PANELS.
2251. Composition switchboard panef™ shall be of
uniform thickness, with smooth- even surfaces. The
material of which they are.made shall. be capable of
satisfactorily passing the following tests:—

(a) A strip I inch wide, supported on V edges
. 10 inches apart, shall withstand, without frac-
i ture, excessive bending or permanent. distor-

~* - -tion, the, central .loading given below:~

15 b in the case of a strip ¢ inch thick;
60 1b. in the case of a strip § inch-thick; or
135 1b. in the case of a strip 3 inch thick.

(d) (i) There shall not be any appreciable expul-
sion of the binding matter. when a sample
is heated to 130% F. and the foundation
material shall not carbonize at a temperature
lower -than 300° F. X

(ii) A 3-in. x 3-in. sample of the material shall
not ignite when held in a'candle flame for
fifteen gecondsr N .

{c) The water absorption shall not exceed .5 per
cent. by weight after 48 hours’ immersion in
water at 60° F.. e,

(d)} The absorption of raw linseed oil shall. not
exceed .5 per cent. by.weight after ‘48 hours’
immersion: in such oil at’ 60° “F. D

(e} The resistance between point contacts on oppo-
site faces of -1-in. material when measured

. . at,1,000 volts d.c. with the material.in a dry
state, and also immediately, following each
of the absorption tests required under clauses

(¢} and {d) hereof, shall be not less than

' 100 megohms,

(f) The material shall gatisfactorily withstand in

.. its, dry. state a pressure test of 20,000 volts

-+ ac, {80 volts a.c, per mil) between points

on opposite faces of a sample } inch thick

and a pressure test of 15,000 volts a.c. {60

volts a.c. per mil) immediately following the

. above water and oil-absorpti’on tests, .

{g) The .cleaned surface ‘of the dry material shall

satisfactorily withstand for 30 seconds a sur-

face leakage test of 10,000 volts a.c. between
point electrodes 1 inch apart. .

©° PART IL=SECTION'3. - -
CABLES, FLEXIBLE CORDS, AND PROTECTIVE
. COVERINGS. :

. DISTINGUISHING COLOURS OR FORMS OF
-+ - CABLES AND FLEXIBLE CORDS.  °

. 2301. (a) Braided rubber-insulated cables shall be so
coloured by impregnation of the braiding that active
and. neutral cables may be distinguished in the manner
provided for  in.regulation 301 (a), that is 'to say,
, black for all ncutral ‘cables and negative cables con-
nected to two-wire d.c. systems, and red or other dis-
tinctive, colour. (other than black). for all other active
.cables. . L '

(b) Unless identified by impregnated colouring of
the rubber corresponding to that provided for under
‘ clause’ (@) above, rubber insulated cables without Braid-
Jng"shall have their outer surfaces shaped or formed
in” a manner approved  as_sufficient to provide dis-
tinction between active and ‘néutr‘ul‘ cables (or Pposi-
tive “and 'negativé cables' in''the cdse of two-wire d.c.
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systems) and the overall section of cables to be used
as active cables (or as positive cables in the case of
two-wire d.c. systems) shall be ecircular, and the ex-
ternal surface plain, except for figuring and/or letter-

ing, and the overall section ‘of cables to be.used as-

neutral cables (or as negative cables in the case of
two-wire d.c. systems) shall be of another form readily
distinguishable from circular unless the word “ neutral ”
or “ negative,” as the case may be, is formed on the
outer surface continuously along the length of the
cable, :

(¢) The coverings of the current-carrying conductors
of flexible cords may be coloured identically throughout,
but: the covering of the earthing conductor of a multi-
core flexible cord shall be distinctively coloured green
by impregnation or by a cotton wrapping or other
approved means.

CABLE SPECIFICATION,

2304.. (¢) All types of cables which have copper.con-
ductors shall conform to Australian Standard Specifi-
cation No. C.50 in so far as it applies to copper cables
generally and/or to the particular type of cable.

(d) Except in the case of bare conductors, annealed
copper cahles only shall be used for internal wiring.

(¢} Where the conductor is immediately surrounded
by insulation containing sulphur, each sfrand shall be
so protected with a uniform coating of tin free from
all impurities that it will withstand satisfactorily the
following tinning test:—

Samples of the tinned wire, taken from' the
stranded conductor either before or after vulcaniza-
tion, shall be selected and bent. into loops, the
radius of the loops being not less than twelve and
not more than fifteen times the diameter of the
wire. After cleaning by immersion in benzine and
‘rubbing with a pad of clean cotton wool or filter
paper to remove any grease, the samples shall be
dried in oir, and the part to be immersed in the
‘test solution shall not handled. °

Each sample shall then be immersed for one
minute in hydrochloric acid having a specific
’gravity at 60°F. (15.6°C.) of 1.09. The sample
shall then be washed in ‘clein water, wiped dry,
and immersed for half & minute in a solution of
sodium polysulphidé having a specific gravity at
80° F, of 1.14, and again washed in clean water
and wiped dry. This cycle of operations shall be
performed three times. B )

The sample ghall then be examined under a band
lens to ascertain if copper exposed through openings
¢ » in the tin coating has been blackened by the action
,- of the sodium polysulphide. The sample shall be
considered to have failed if exposed copper is re-
vealed by any such blackening.

In the event of only one sample of a group giving
results widely dissimilar from the remaining
samples, this sample may be disregarded at the dis-
cretion of the Electrie Inspector.

In carrying out the above-mentioned test, a portion

of hydrochloric acid solution having & volume of 180 ec.c.

- shall be considered exhausted when there have been im-

mersed in it the number of test samples as shown in
the following table:— .

B

, Maximum number
Diameter of Wire. to be tested in
: 180 c.c. of acid
. solution,
“Up-to and including 0+048 inch . "20
Above 0:048 inch, up to and including,

0080 inch . .. . - 12.
Above 0080 inch . . . 8

The sodium polysulphide shall be made up by dis-
solving about 25 grammes of pure sodium sulphide
crystals (Na,8.9H,0) in distilled water and making up
to 100c.c., and boiling for about 1 hour with ocecasional
stirring. The solution shall then be cooled, and filtered,
and diluted with distilled water to a specific gravity
of 1.14 at 60° F.

Solution which has been stored shall be tested before
use to ensure that it will thoroughly blacken a piece of
clean untinned copper in five seeond{;. .

- (d) Except where the Commission has approved of
the use of a type of cable for any specific purposa” (with
or without restrictions as to such use ‘and/or as to
the methods of its installation), no insulated cable shall
be used unless it is insulated and/or covered as set out
hereunder for the respective type of cable. Every cable
.80 insulated and/or covered shall be subject to any pro-
vision of these Regilations requiring or prohibiting its
-"use in any particular circumstances:— -
© " (1) Insulated and-taped as specified in regulation

"''2306' and compounded.
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Insulated 'and taped as specified in regulation
2306 and braided.

Insulated and taped as specified in regulation
2306 and sheathed with a closely fitting seam-
less covering containing not less than 95 per
cent, of commercially pure lead and of
uniform radial thickness and having a smooth
exterior surface.

Insulated and taped as specified in regulation
2306, and lead covered as in (3) above, and
bedded and armoured, with or without serv-
ing or braiding over the armour.

(5) Insulated and taped as specified in regulation
- .2306, and bedded and armoured, with or with-
out serving or braiding over the armour.

Insulated as speciﬁed‘ in regulation 2306, and
covered with tough rubber compound, as speci-
fied in regulation 2310.

Insulated as specified in regulation 2308, and
sheathed with a closely fitting seamless cover-
ing containing not less than 95 per cent. com-
mereially pure lead and of uniform radial
thickness and -having a smooth exterior sur-
face. .

Insulated as specified in regnlation 2308, and
lead covered as in paragraph (7) above, and
bedded and armoured, with or without serving
or braiding over the armour.

* (9) Insulated as specified in regulation 2309, either
with or without tape and/or braiding.

T -
N

3

—

(4

e

(6

(7

8

2305. The name of the manufacturer and the grade
or class of insulation shall be legibly and continuously
printed on the tape surrounding the dielectric of vul-
canized rubber insulated taped cables. In the case of
cables having an outer protective covering of tough
rubber in accordance with regulation 2310, where the
tape is omitted, the name of the manufacturer and the
grade or class of insulation shall be clearly marked on
the cable at intervals not exceeding 3 feet.

2308, Vuleanized rubber (V.LR.) cables
shall be. insulated either— L
(a) with a layer of pure rubber:next to the con-
duclor, an intermediate layer of vulcanizing
rubber, and an outer layer of vulcanizing
rubber; or .
+(b) provided that the quality of the tinning is
such that there is no corrosion of the tinning
N in the finished cable, and that the tinned con-
. + ductor of the finished cable will withstand the
. tinning test given in clause (¢} of regulation
. 2304, with homogeneous vulcanized rubber ap-
. - plied in one or more layers.

insulated

The insulating material shall be surrounded by a
layer of tape, and the whole shall be vuleanized to-
gether, provided that in the case of cables having an
outer protective covering of tough rubber conforming
with regulation 2310, the tape may be omitted.

2307. Braided cables shall have an exterior braiding
of hemp, cotton, or jute, thoroughly impregnated with
o protective compound of a nature that will not have
any deleterious -action on the rubber or armouring, as
the case may be, and the finish of the braiding shall
be smooth and uniform. .

2308. Paper insulated cables shall be insulated with )
a covering of paper impregnated with a chemically
neutral insulating’ comipound. ~ -

2309. Rubber cumpound insulated cables shall be in-
sulated with one or more layers of homogeneous rubber
compound of high tensile strength and dielectric resist-
ance, and eapable of offering a high degree of resistance
to abrasion, acids, oils, and alkalis. The radial thick-
ness of this insulation shall be not less than that spec-
fied in Australian Standard Specification No. C.50 for
rubber insulated cables,

2310. Where the protective covering of vulcanized
rubber insulated cables or flexible cords is tough rubber
compound, this compound shall- form a closely fitting
sheath filling the external irregularities of the laid-up
cores of multi-core cables, and concentric with the con-
ductors of single-core cables, and shall be capable of
offering a high degree of resistance to abrasion, acids,
oils, and alkalis, .

2311. Weatherproof cables shall be rubber or rubber
compound insulated cables complying.with the require-
meants of Ausiralian Standard Specification No. C.50
for rubber insulated ecables, and shall be covered with
impregnated material in such a manner that the cables
will not be affected-to an appreciable extent by exposure
to the weather. (See tests for' Weatherproof Cables,
regulation 23156 (e).)
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12312, Aerial cable shall consist of seven or more
strands of hard-drawn copper, which shall be either—

. (@) covered by three braidings of ‘two-fold cotton p

B - pcomplying with the- following table as to the
o thickness of braiding and size of cotton:—

Size of conductor. Thickness of Bize of
each brald, Cotton.
7/-036" .. . .. | 20 mils 2/22
Ahove 7/-036" up to and includ-
ing 7/ 084" . o 20 mils 2/14
Above 7/-064” up to and includ-
ing 19/-084" .. . 26 mils 2/14
Above 19/-084" . . 30 mils 2/12

Each braiding shall be thoroughly impreg-
pated with a dense moisture-resisting and
preservative compound which will not erack

. or exude under extremes of temperature, and
the whole shall have an external finish of
special wenther-registing compound not less
than 5 mils in thickness, and with a smooth
surface; or

(b) insulated and/or covered in such a manner
‘as may from time to time be approved by
the Commission.

TESTS OF CABLES.

2315. {a) Cables insulated with vulcanized rubber or
impregnated paper shall be capable of withstanding the
voltage test and other tests specified in Australian
Standard Specification No. C.50 for the respective class
of cable, and .such of the other tests hereunder in this
regulation described as are applicable to the class of
cuble to be tested.

(b) Subsequent to the above voltage test, and whilst
the cable is still immersed in water, the insulation re-
sistance at a temperature of 60° F. (15.6° C.) after
one minute’s electrification at a -pressure of at least
500 volts shall be not less than that given in Table
A (IV.), page 194, for the respective class of cable.

The insulation resistance of each insulated conductor
of a multi-core cable, measured to earth or sheathing
and between cores, shall be that required for single con-
ductors of the same scctional area, and that of the
dielectric separating any conductor of a concentric cable
from any other conductor or from metal gheathing or
earth shall be that required for single conductors %mv
ing the same overall diameter as the inner conductor.

(o) A sample of the vuleanized rubber, not less than
4 inches in length, shall be removed from the cable in
tubular form. Marks shall be placed on the sample
2 inches apart. The sample shall be stretched until the
marks are 6_inches apart, and then immediately released.
One minute after such release, the distance between
marks shall not cxceed 23§ inches. The sample shall
. then be stretched, and shall not break before the marks
are at least 9 inches apart.

(d) In addition to the tests deseribed in clause ,(b)
hereof, Tubber compound insulated cables shall be cap-
able of withstanding the voltage test and other tests
specified in Australian Standard Specification No. C.50
for vulcanized rubber insulated cables.

(e) In addition to the tests described in clause (b)
hereof, weatherproof cables shall be capable of with-
standing the voltage test and other tests specified in
Australian Standard Specification No. C.50 for rubber
insulated cables, and the following tests:—

(i) The longitudinal insulation resistance of a
length of 8 inches between bare wire lappings
round the outer covering (the cable conductor
heing used as a guard wire) shall be not less
than 8,000 megohms at a test pressure of
500 volts from a battery. The wire lappings
shall consist of three turns of No. 36 S.W.G.
under a tension of 1 oz.

(ii) After the cable has been immersed in water
for 24 hours and the surface moijsture re-
moved with a dry cloth, the insulation shall
give a minimum resistance of not less than
10 megohms when tested in the manner in-
dicated in sub-clause {i).
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(ili) The cable shall be subjected to a heat test in
air at 180° F. for five days. After heating,

the insulation shall show no signs of cracking,

or softening, and the ouler covering ghall have

a smooth hard surface, and show no signs of.
disintegration, and the sample shall be gene- .
in such a condition as will indicate the .

rally
suitability of the cable to withstand exposure
to weather without excessive deterioration.

(iv) After the heat test required under (iii) hereof
has been carried out, the insulation resistance
test described in clause (b) of this regula-
tion shall be repeated, and, on application of
the test pressure, the insulation resistance
shall be not less than two-thirds of that given
in Table A (IV.), page 194, for the respec-
{ive class of cable. .

CABLE CONNECTORS, JOINT BOXES, AND
TERMIN.

2326. (a) Cable connectors shall be of an approved
type, in which the eables can be rigidly and effectively
clamped hetween metal contacts, Such contacts shall
be supported on durable, non-ignitable, non-hygroscopic,
insulating material, so fashioned that contact between
metal parts and surrounding conducting material is not
possible.

(8) Joint hoxes shall be constructed wholly of
mechanically  strong, non-ignitable, non-absorbent
materials, and shall be of such a form as to enclose
completely the joint or joints. The insulating material
used in joint boxes shall be of permanently high electric
strength and insulation resistance.

Every joint box, which is intended to be used for the
connexion of cables having metallic coverings, shall be
provided with adequate means for maintaining the elec-
trical conductivity of the conduits, coverings, or cable
sheathings, in which it is to be inserted.

(¢) Terminals and binding posts shall be constructed
of highly conductive metal, and where used with cables
containing seven or more strands, shall be of a form in
which the conductor can be clamped either in a cylin-
drical hole by means of a suitable binding acrew or
screws, or between the cheese head of a screw and a base
provided with walls or projections which will prevent
the conductor from slipping or spreading.

(d) Solderless tags shall be constructed entirely of
metal, and shall be of a form which will prevent spread-
ing of the strands of the conductor. They shall be suit-
able for clamping under the head of the screw used for
the purpose. '

STEEL CONDUITS.

2343. All steel conduits and conduit fittings, including
saddles, clips, and pipe hooks, shall comply with -Aus-
tralian Standard Specification No. C.66. In the case
of fittings made of steel stampings, the minimum thick-
ness shall be that given in the above-mentioned speci-
fication for fittings made out of tube.

~

Every screw-grip fitting shall be of & type which will
securely grip the conduit in such a manner as will
ensure mechanical rigidity and electrical continuity
without damage to the conduit or distortion of the con-
duit from its circular section, and shall ‘be provided
with a stop which will prevent the conduit 'projecting
into the fittings sufficiently far to damage the covering
of conductors enclosed therein. :

Clamping screws shall be of steel not less than
3-32 inch diameter, with Whitworth Standard threads,
and shall be provided with snap or cheese heads with
a suitable slot for turning. Those portions of clamping
screws which come into contact with cables contained
within the fitting shall not be threaded.

2345. The walls of galvanized or black iron or steel
piping used in place of steel conduit shall bé not less
in thickness and mechanical strength than that required
for screwed steel conduit of the same internal diameter,
and all fittings to be used with such piping ghall have
radii of curvature not less than those set out in the
Standard Specification cited for similar conduit fittings.

2346. Every insulating bellmouth shall be of approved
type and dirmensions, and shall be made of or lined
with durable non-hygroscopic insulating material so as
to prevent abrasion of the conductor insulation result-
ing in contact between the conductor and the metal
conduit or any metal portion of the bellmouth.
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Every bellmouth constructed solely of hard-moulded
insulating material shall conform to the dimensions
given in the drawing and the table hereunder for each
‘respective size:—

C
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may be applied in one layer. Thig insulation shall, in
addition, be immediately surrounded by a continuous
woven sleeve or wrapping of asbestos or other approved
fire-resisting covering of a thickness mnot. less than
025 inch, X

The foregoing requirements of this regulation with
respect to- insulation and fire-resisting covering shall
apply only to those conductors of a flexible cord which
are normally intended to carry current. An earthing
conductor contained within a flexible cord, if not so in-
sulated or covered, shall be covered by a wrapping of
cotton or other material in a manner which will pre-
vent the adhesion of rubber and deterioration of the
tinning (if any).

{¢) Flexible cords shall be capable of withstanding
the tests specified hereunder for the particular class
of cord.

The insulation of multi-core flexible cords, except in
the case of high insulation (Type A) cords’ with vul-
canized rubber insulation, shall withstand for 15
minutes the application between conductors of 1,500
volts alternating pressure at 50 cycles, the flexible cord
being in a dry state at the time of test.

The insulation of high insulation (Type A) cords
with vuleanized rubber insulation shall be tested during
immersion in water, which shall have continued for ab
least 24 hours at the time of test, and shall withstand
for 15 minutes the application between each conductor
and earth of 1,000 volts alternating pressure at 50

|
%‘;ﬁ" per A B N D B F oGl H cycles, the conductor or conductors not under test being
Cond. | Imch, ] Min. | Max. | Min. | Mis, | Min. | Min. ‘ | Min.  earthed. . . .
-~ Subsequent to such voltage test, the insulation re-
. sistance between conductors of flexible cords; at a tem-
inch, inch, inch. fnch. fach. inch, inch. inch, pernture of 60°F. (15.G° C.) after one minute’s electri-
a 18 | */s | 38 /s (Vs O | s ®/ss  fication at 500 volts, shall be not less than that given®
. in the table Lelow for the respective size and type of
*/s 1 18 l i | ‘49‘ 1 il Vol /s l /18 g’l 5/52 eord. In the case of high insulation (Type A) cords
5‘, with vulcanized- rubber insulation, this test shall be
*a | 16 i /s l 60 I 11/, l 15/g I /s I /59 |°§-I 5/ss  made between each conductor and earth whilst still im-
q « mersed in water, the conductor or conductors nof under
1 t 18 [ /s | -85 | 13/ (1%, I /s | /s |8| ®/s2 test being earthed.
11, ‘ 18 ’ /s | 1-10 ‘ 1 3/4 ‘ 21/, ‘ 11/, /s g ’/u Insulation resistance per mile at 60°F. (15-6°C.).
-
11, | 14 |-o baees| 2 |2 o |B) 2 '
o2 ] i /s l ‘ . I /‘l [ /“ * / bad Conductor. m?g?m‘:s. m{mé‘s.
2 ’ 14, { */a ' 1-80 [ 2 5/5 183/ [ Y | e /1 | ;
23/-0076 or 11/:012 . 1,250 300
40/-0076 or 16/-012 .. 1,250 300
' WOOD CASING. 70/ 0076 or 28/-012 . 1,250 300
2347, Wood casing shall be made of well-seasoned, 110/-0076 or 44/-012 . 1,250 300
straight, fine-grained timber of a non-resinous nature, 162/-0076 or 65/-012 . 900 300

free from shakes, knots, and other flaws,

It shall be so constructed that each fillet between
grooves is at least # inch wide and the outside walls
of the casing are at least } inch in thickness,

The thickness of capping shall in no case be less than
}-inch, except at mouldings, where the minimum thick-
ness ghall’ be not less than 3-16 inch.

FLEXIBLE CORDS.
. 2351. {(a) The conductors of flexible cords shall be
stranded copper wires (or in the case of flexible cords
covered with tough rubber compound, stranded copper
and stéel. wires) complying with the requirements for
such’ conductors of Australian Standard Specification
No.. C.50. ’

(b Flexible cords shall be one of the following types,
and shall comply with the requirements of this regula-
tion as to cords of that type, ie.:—

{i)f Type A.—High Insulation Type.
(ii) Type B—Fire-resisting Type.

i‘ype A.- .

{1) If each conductor is composed of plain coppet
wires, it shall be lapped with cotton,. insulated with
pure rubber not less than .024 inch in radial thickness,
applied in two layers, and overlapped with cotton;
otherwise .

(2) The wires of each,conductor shall be effectively
and uniformly coated with tin free from. all impurities,
and each conductor shall be insulated with one layer
6f pure rubber and two layers of vulcanizing’ rubber.
The radial’ thickneds of such rubber insulation shall be

riot! less than is-shown in Column 4, Table A (V.), page
Ay

195, Flexible Cords, Dimensions.

Type B.;

The conductors of .flexible cords of the fire-resisting
type-shall be insulated as for Type A under (1) above
for plain copper wires, or as under (2) above for tinned
copper wires, except that the radial thickmess of the
rubber insulation shall be not less than .020 inch in the
cdse-of pure rubber insilation, or than that shown in
Golumin' 6, Table A (V), page 195, Flexible Cords,
Dimensions in the case of pure and vuleanizing rubber
insulation:, In the latter case, the vulcanizing rubher

2352. Flexible cables and cords shall be provided with
one or other of the following protective coverings fitting
closely over the insulation:—

(@) Natural or gelf-extinguishing
braiding.

{b) Glace cotton braiding.

(¢) Approved asbestos or fire-resisting braiding.

(d) Hemp, cotton, or jute braiding’thoroughly com-
pounded, . .

(e¢) Wire armouring, comprising a flexible braid-
ing of galvanized steel or phosplior bronze:
wire, in addition to a thoroughly compounded
braiding of hemp; cotton, or jute.

(f) Tough rubber compound, in accordance wWith
regulation' 2310, applied directly to the in-
sulated core, or to two or morée such cores
laid up together. .

(g) Hard cord braiding, in addition to a thoroughly
compounded braiding of hemp, cotton, or jute.

PART IL.—SECTION 4.
SWITCHES- AND CIRCUIT-BREAKERS:

2401, All switches. (including fuse switches; except in
regard to tleir operation as fuses) shall comply with
the requirements of this regulation, and of regulation
2402,

All circuit-breakers shall comply with the require-
mentst of this regulation, and of regulation 2043,

(a) All contacts shall be so'formed, and all parts shall
Ue 0’ proportioned that when thie normal working current
flows through the contacts continuously, their tempera-
ture shall not rise above that of the surrounding air
more than 36° F. (20°'C.) in the case of switches rated
helow 100° amperes, and: 54° F. (30° C.) in the case of
switches rated at 100 amperes or above.

(b) Every switch® and circuit-breaker shall be so con-
structed and arranged' that it cannot accidentally be'
left in' partial contact, and so thdt, when placed in' thé
“off " position; it cannot accidentdlly’ be moved' suffi-
ciently to-close- thie circuit.

artificial silk
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Every multipole switch or circuit-breaker which in-
cludes a switch in the.neutral shall be so constructed
that it will not connect any active conductor before the
neutral, or open the neutral before all active conductors
have been opened. R -

{c) Except in the case.of ceiling switches and mul.
tiple way switches, or where the contacts of a switch
or circuit-breaker are visible, a specially worded device.
indicating clearly whether the switch or circuit-breaker
is on or off, shall be provided if the position of the
operating handle does not indicate whether such switch
or circuit-breaker is on or off, and no switch or circnit-
breaker shall be so constructed that it can remain in
either the “on” or “off ” position unless the worded
device or the position of the handle correctly indicates
the position of the switch. ’

(d) The maximum working current and voltage at
wlich it is intended to operate shall be marked: on
every switch and circuit-breaker in such a position that
the marking shall be legible when the switeh or circuit-
breaker is fixed or mounted in position. This require-
ment shall be deemed to :be satisfied in the case of
switches marked 20 amperes or less if the marking i3
visible only when the cover is removed, provided that
there is some form of external marking or branding on
the switch sufficient for the identification of its type
and make. '

2402. (g) Air-break knife switches and laminated
brush switches shall conform to Australian Standard
Specification No. C.23, flame-proof air-break switches
to Australian Standard Specification No. C.25, and
totally enclosed air-break switches to Australian Stan
dard Specification No. C.28.

(b) Switches incorporated in appliances which can be
used on alternating current circuits only, and are
marked accordingly, shall be capable of interrupting
at 10 per cent. excess pressure alternating currents 50
per cent. in excess of their rating. Al other switches
shall be capable of interrupting at 10 per cent. excess
pressure direct currents in a non-inductive circuit 50

‘per cent. in excess of their rating.

Switches shall withstand a mechanical test OF 2,000
consecutive -operations, each consisting of closing and
opening the switch, and, in addition, shall operate
satisfactorily under the tests for breaking laid down
in the previous paragraph of this regulation 100 times
conseeutively within a period of ten minutes without
the formation of a sustained are, and without appre-
ciable damage to the contacts. .

No double-pole, triple-pole, or four-pole switch shall
be used for making or breaking two or more separate
circuits unless it will successfully withstand, under the
actual conditions of use, the breaking and endurance
tests set out in this regulation.

(c) Unless other effective means is provided to pre-
vent partial contact or arcing which will result in burn-
ing of contacts under the conditions of use, every switch
intended to be used for opening a circuit shall open
with a rapid action independent of the rate of movement
of the operatirg knob or lever,.and every switch rated
at not more than 30 amperes, unless it is un open koife
switch mounted on a switchboard, shall close with a
rapid action independent of the rate of movement of
the operating knob or lever.

(d) Metal-covered switches of rating greater than
5 amperes shall be fitted with an effective insuluting
lining unless the covers are eflectively earthed. Such
lining shall be securely attached to the cover, and shall
be clear of all live parts and all internal mechanism.

(e) Switch covers shall not be held in position by the
switch operating knob unless this is so fitted that opera-
tion of the knob in either direction will not release the
cover.

(f) Every metal-clad switch with & removable or
hinged cover shall be so constructed that the cover can-
net be removed or opened when the switch is in the
closed position.

(g) Time switches, automatic sign switches, and
similar apparatus, shall be of approved type, and shall
be enclosed in robust cases made of non-ignitable in-
sulating material or metal. .

(k) Mercury tube switches shall comply with the re-
quirements of clause (b) of this regulation, and where
incorporated in appliances or apparatus, they shall be
enclosed in or completely protected by substantial non-
ignitable coverings, and shall be operated by mechanism
suitable for the purpose.

CIRCUIT-BREAKERS. '

2403, (a) Air-break circuit-breakers shall conform to
Australian Standard Specification No. C.24, flame-proof
air-break circuit-breakers to Australian Standard Speci-
fication No. (.26, totally enclosed air-break circuit-
breakers to Australian Standard Specification No. C.27,
and oil-immersed circuit-breakers for alternating cur-
rents to British Standard Specification No. 116.
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(&) Every circuit-breaker shall be capable of comp}y-
ing with the interrupting tests for cut-outs operating
under similar conditions, and, in addition, shall® be
capable of withstanding the tests specified in Australian
Standard Specification No. C.24, C.26, C.27, or British
Standard Specification No, 116, whichever is applicable
and appropriate to.the particular type of circuit-breaker.

{¢) Every over-current circuit-breaker shall be pro-
vided with suitable means of adjustment and indication:
for determining and indicating, within the range of such
adjustment, the current at which it shall open auto-
matically, and shall be so made that it cannot remain
in the closed position when this current flows. The'
maximum setting of the adjustment of any circuit-
breaker shall not exceed its rated current-carrying
capacity by more than.100 per cent.

{d) Every circuit-breaker shall open with a r.apid
action independent of the rate of movement of the
operating knob or lever.

THERMAL CIRCUIT OPENING DEVICES.

2104. (@) Every thermal over-current time-lag circuit
opening device (other than a cut-out) shall comply with
the requirements.of this regulation, and also, in so far
as they are applicable and appropriate, with the require-
ments of regulations 2401, 2402, and 2403.

(b) If the circuit opening device—

(1) does not incorporate an over-current release
which will open the circuit immediately on

short circuit, or within one minute .when 100

per cent. excess current fiows; or

(ii) will not satisfactorily withstand the breaking
capacity test specified in regulation 2406 for
the corresponding type of ordinary duty cut-
out,

such device shall be used only in series with the cut-out
or over-current release specified in regulation 222 for a
circuit of the type in which it is to be used. .

(¢) Any portions of any such device in which the
temperature rise exceeds 54° F. (30° C.) shall be pro-
tected in such a manner that no risk of fire is liable to
arise. . .

FUSIBLE CUT-OUTS.

2403, (a)} Every fusible cut-out shall conform to the
requirements of British Standard Specification No. 88,
except that—

(i) the ambient temperature for temperature rise
tests may cexceed 26° C.; . .

(ii} a cut-out intended for use in a circuit in which
the pressure between conductors exceeds 250
volts shall conform to the requirements of
regulation 2405 () as to marking and break-
ing capacity; )

(iii}) a cut-out-shall not be required to pass the
breaking capacity test specified in clauses 12
and 15 of the above-mentioned specification,
provided that it is to be used on alternating
current circuits only, is marked “"AC,” and is
capable of passing the test laid down in regu-
lation 2406 (b) if of ordinary duty type, or

. that laid down in regulation 2406 (d) (i)
if of heavy duty type. .

(b) Every cut-out shall be rated at and marked with
the current rating of the circuit in which it is to be
used, except that where there is no standard size of
cut-out of the same rating as the circuit, the cut-out
shall be rated and marked at the next higher standard
rating.

All marking of cut-outs required under Section V.,
clause 17 (e¢) of the above-mentioned speciﬁcation, or
under the -provisions of these Regulations, shall be
plainly and indelibly marked on both base and carrier
in such positions that it-will be legible when the cut-out
ig fixed or mounted in position.: - :

(¢} The carrier for the fuse link shall be easily re-
movable for fuse link replacement, and the cut-out shall
be so made that the blowing of the fuse link durin,
replacement of the carrier will not result in persona)
injury.

(@) Ironclad cut-outs shall be so constructed that the
covers cannot accidentally open or come apart at the
hinges, and so that the bushings for the protection of
conductors remain fixed in position when the cover is.
open. .

2406. (a) Every cut-out intended for use in a circuit
in which the pressure between conductors exceeds 250
volts shall be marked 500 V. instead of 250 V., as re-
quired by clause 17 (a) of the Standard Specification.



Victoria Gazette

aforesaid. It shall be tested for breaking eapacity in
the manner specified. for cut-outs of its type, but the
test voltage. shall he not less than 500 volts, and the
metal case (if any) shall be connected through a resiet-
ance not exceeding .5 ohm to the midpoint of the test
battery or to the neutral point of the test transformer.

. (b), Every ordinary duty. cut-out intended for use in

alternating current circuits only shall be plainly and per-

manently marked *“ AC,” and shall be capable of passing

a breaking capacity test identical with that specified in

clauses 12 and 15 of British Standard Specification No.

88, except that the source of enmergy shall be a trans-

former not smaller than 100 kVA. capable of giving

the short circuit current required. The test shall be
carried out at ‘a frequency of 50 cycles.

-t (¢) Every ordinary Quty cut-out not so marked or

intended for use in other than alternating current cir-

cuits, shall be capable of passing the breaking capacity
test as laid down in the above-mentioned Standard

Specification. .

(d) Livery heavy duty cut-out shall be marked “ Heavy

Duty,” and— . .

(i) if intended for use in alternating current cir-
cuits only,.shall be plainly and permanently
marked “ AC,” and shall be capable of passing
the breaking capacity test specified in clause
(b) hereof, except that the series resistance
in the cireuit shall be sufficient only to limit
the current to 3,000 amperes in the case of

, 250-volt cut-outs, or to 6,000 amperes: in the
case -of 500-volt cut-outs. o .

(ii} if not marked “ AC,” and intended for use on

circuits other than alternating current cir-

cuits, shall be capable of passing 4 breaking
capacity test identical with that laid down in

British Standard Specification No. 88, except

that the series resistance in the circuit shall

be sufficient only to limit the current to 3,000

amperes in the case of 250-volbt cut-outs, or to

6,000 amperes in the case of 500-volt cut-outs.

.. -LIGHTING . FITTINGS—GENERAL.

2411. (@) Where conductors are to be threaded
through tubes or channels formed in the metal work of
fittings, such tubes or channéls shall be of ample size,
and shall have no sharp angles or projecting edges which
would be liable to dumage the insulating material of a
conductor. Open ends through which conductors pass
shall be bushed. - ! :

(6) No joint.shall bé' made within a fitting, and no
connexion shall be made within a fitting except in a
special receptable incorporated therein for the purpose.

(¢) Inflammable .shades shall not be used in such a
manner that they are liable to come in contact with any
lamp. Lampshades or candle tubes made of celluloid
shall niot be used in close proximity to any lamp.

. . .' HANDLAMPS. .

2412. Every handlamp shall be so constructed that the
lamp, cap, the -metal parts of the lampholder, and any
metal in contact therewith are shrouded by insulating
material, which will prevent contact between any such
metal and any other metal or any person holding or
bandling the handlamp. In addition, every handlamp
shall have a substantial guard, which, if of metal, shall
be insulated from metal parts of.the lampholder and
metal parts in contact therewith, - - ..

The handle of every handlamp -shall be made of
treated wood or of some suitable non-ignitable com-
posite insulating material capablé of withstanding
rough usage in service, -

SPECIAL LIGHTING FITTINGS.

2413. (a) Gas-tight fittings shall’ be of substantial
construction, and shall be fitted with external globes
of thick glass .bedded on gaskets in such & mauner as
lo ensure against entry of air from without.

(b) Guarded gas-tight .fittings shall, in addition, be

fitted with substantial guards which will adequately -

protect the glass'against breakage:

(¢) Enclosed fittings shall be provided- with o re-
movable glass réceptacle, so arranged 'as to enclose the
lamp completely,' and of *such size and/or construction
a8 not to cause cxcessive heating of the lamp, of any
part of the fitting, or of any conductor within or
adjacént to the fitting. o

' CEILING ROSES.

‘2414, (a) The bases 'of ceiling roses shall ‘be of non-
hygroscopic non-igmitable insulating ~ material. = The
covers of ceiling roses may be of rigid. metal, provided
they have a’ clearance of not less than % inch from alil
live parts; otherwise they shall be constructed of non-
hygroscopic, non-ignitable insulating material.

' (b} Terminals' and |contacts shall hbe ‘permanently
fixed; and shall be so arranged that the flexible cord
or cords can be removed from the ceiling rose without
disturbing the connexion of any other conductor which
is- connected at the ceiling'rose. ' s
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LAMPHOLDERS,

2415, Lampholders shall be of ome of the following
forms, namely:—

(i) Cord grip, for direct attachment to flexible
cords;

(ii) Batten holder

(or hackplate)
plune suriaces;

for fixing to

(iii) Screwed, for direct cou'pling to .ﬁttings, screwed
conduits, or piping;

and of the type required in the following table for use
with Jamps of the wattage given. ‘I'iey shall be con-
structed entirely of non-ignitable: non-hygroscopie
materials which will not readily carbonize.

' Type'of lampholder required
Size of Lamp. YRe O Rorowith,

Miniature Standard Bayonet
(M.B.C.)

Standard Bayonet (B.C.)

Miniature Edison Screw (M.E.S.)

Miniature Edison Screw
(M.E.8.) or

! Edison Screw (E.8.)

Not exceeding 40 watts

Standard Bayonet (B.(i) or
Edison Screw (E.S.)

Exceeding 250 watts but | Edison Screw (E.8.) or Goliath
not exceeding 600 watts (G.E.8.)
Exceeding 600 watts Goliath (G.E.S.)

Exceeding 40 watts but
not exceeding 250 watts

(b) Lampholders containing switches shall be of the
all-insulated type, and shall be serewed or provided
with back plates for fixing to rigid supports.

LAMPHOLDER ADAPTORS.

2418, Lampholder adaptors shall be robustly con-
structed of durable insulating material which will not
readily carbonize, and which completely encloses all ter-
minals and metal, other than the contacts and catch
pins. : '

PLUGS AND SOCKETS.

2421, (a). Plugs and sockets rated at or above 10
amperes shall be capable of carrying continuously
currents 50 per cent. in excess of those for which they
are intended without the temperature rise in any part
exceeding 36° F. (20° C.). Plugs and sockets rated
at less than 10 amperes shall be capable of ecarrying in
a like manner 100 per cent. continuous overload current.

(b) The clearances between conductive parts shall be
such that an are cannot be maintained if the plug is
withdrawn while carrying the overload currents stated
in the above preceding clause (¢) in a non-inductive
circuit at 50 per cent. excess pressure. This test shall
be carried out with direct current.

(¢) Every plug socket to be used as a general pur-
pose power outlet shall be rated at and marked in
amperes or watts with the rating to be used for the
purpose of calculation of the loading of the sub-circuit
to which it is to be connected, and, in such marking,
& amperes shall be deemed to be the equivalent of 1,000
watts, and any multiple of 5 amperes the equivalent of
the same multiple of 1,000 watts,

Every special purpose plug and/or socket shall be
rated at not less than 100 watts, and the socket shall
have permanently marked thereon the wattage at which
it is to be rated for the purpose of calculating the
loading of the sub-circuit.

The mdrking required under the preceding paragraphs
of this regulation shall be so placed that it is visible
when the socket ig fixed in position.

(d) Switch plugs shall be so arranged and con-
structed that the action of inserting the plug or remov-
ing the plug from the socket automatically (by means
of a spring control or otherwise) makes or breaks the
circuit with a definite and rapid action, operates a
switch in the active conductor or (by some definite
means when the plug is inserted in "and withdrawn
from the socket) prevents the formation of an arc or
confines the extent of any arc formed, so that risk
of fire or shock is eliminated and damage to the con-
tacts will not result from its continued use. They shall
be capable of satisfactorily withstanding tho tests apeci-
fied in these Regulations for switches and for plugs
and sockets for corresponding uses,
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(e) Every floor socket ghall be fitted with a stromg,
hinged, incombustible, close-fitting cover, which shall be
capable of withstanding rough usage. This cover shall
Le so arranged that it will automatically close over
the contacts when the plug is withdrawn from the
socket.  In addition, the socket shall be so arranged
that no dust or water can accumulate therein.

(f) A plug and socket provided with an earthing
contact shall be so constructed that the connexion of
the earthing pin with the earthing socket is made not
later than the comnexion of the live pins, and is not
broken before the disconnexion of the live pins.

The earthing terminal and/or contact on a plug or
socket shall be marked * earth.”

APPARATUS CONNECTORS.

2422, (a) Every connector used for making a detach-
able connexion bBetween a flexible cord and'an dppliance
or apparatus having exposed metal parts shall consist
of an inlet' plug attached to the cord and am inlet
socket lixed Lo the appliance or apparatus.

(b) The inlet plug shall be of u form in whick the
live conductors are connected to spring contact tubes
enclosed in a robust body of non-ignitable insulating
material, which is provided with an effective cord grip
and meanhs for keeping the conductors of the flexible
cord separate from one another throughout those por-
tions likely to attain a temperature exceeding 120° F.
(48.9° C.). .

A spring metal guard shall be fitted' over the fiexible
cord where it enters the inlet plug in such a manner
as to prevent the cord from being bent at a sharp angle.
This guard shall be so formed, and at one end so
secured to the inlet plug, as to prevent' abrasion of
conductor insulation. At the other end, the guard
shall be provided with a suitably fixed durable non-
combustible insulating bush which will prevent con-
tact between the guard at this point and the conductors
of the flexible cord should their insulation become de-
fective. This spring guard shall be in metallic con-
n;:xion with the carthing contacts (if any) of the inlet
plug.

{c) Where the inlet plug is to bé used for the con-
nexion of an appliance or apparatus in an carthed
situation, it shall be provided with external rubbing or
sliding contacts, which will make effective connexion
with the hood of the inlet socket when the plug is
inserted in the socket in any position, before contact
‘s made between the live contacts of the plug and the
pins of the socket. ILffective means shall be provided
for the connexion of the earthing conductor of the
fiexible cord to such rubbing or sliding contacts.

{(d) The inlet socket on the appliance or apparatus
shall contain, for the connexion of the live conductors,
two brass contact pins, each 3-16 inch diameter by
4 inch. long, and spaced % inch apart between centres.
Jhese contact pins shall be centrally spaced within a
surrounding hood of the internal dimensions given. in
the following drawing:—
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The hood shall be made of metal not less in thickness
than No. 24 S.W.G. if of tubular form, and not less
than No. 20 S.W.G. if split. The metal shall be
adequately protected against corrosion, and shall be
securely fastened to the case of the appliance or appa-
ratus, and in effective electrical connexion with all ex-
posed metal parts of the appliance or apparatus, except
with labels and screws, which are secured solely to
substantial insulating portions of the appliance or
apparatus,

(e) Where connectors are used for the connexion of
appliances having no exposed metal parts—such as
electric boiling jugs—the inlet plug shall be of the form
described in clause (b) hereof, except that the spring
guard shall be omitted. Contact pins 3-16 inch in
diameter, and spacing not less than } inch apart be-
tween centres shall be provided on the appliance, and
the inlet socket hood shall be omitted.

The contact pins shall not exceed § inch in length
inless they are mounted’ on a recessed portion of the
applitnce in such a manner that a person' using the
appliance cannot touch a live contact pin when it is in
connexion with a contact of the plug.

MOTORS.

2431, (a) Every motor of a type and output covered
by Australinn Standard Specification No. C.34 shall
conform to that specification, or shall be of such design
and construction that it will, in the opinion of the
Electric Inspector, perform, under the conditions of its
use, in & manner not less satisfactory than a motor of
the same type which complies with the suid specifica-
tion.

(b) Every motor, unless it be provided with connect-
ing terminals. mounted on a suitable terminal board or
boards, and protected against. accidental contact by a
suitable cover or housing, shall be provided with con-
necting cables brought out in a' manner complying with
the appropriate requirements of these Regulations, and
which will permit of connexion to the installation by a
means prescribed . in these Regulations..

APPLIANCES,

2441. (a) Every electrical appliance shall be con-
structed in a mauner which will ensure, as far as prac-
ticable, freedom from electrical failure, and shall be of
adequate mechanical strength to withstand the condi-
Lions of use and trcatment to which such an appliance
is- normally subjected.

(b) The current-carrying parts shall be so arranged
that they are not more exposed to personal contact
than is necessary for their efficient working, and, where
possible all live parts shall be protected and/or shielded
8o that it is impossible for the person using the appli-
ance to< touch them or make contact with them
accidentally.

(¢} Every electrical appliance shall be marked with
the information set.out. below. The items shall be
grouped either on the nameplate or, if the marking
be made on the appliance, on a portion of the appliance
reserved: for. such marking:—

(i)' The name of. the manufacturer,

{ii) The maker’s designation number or catalogue
number.

(iii) The pressure at which the appliance is intended
- to operate.

(iv). The consumption of the appliance in watts or
kilowatts, or the full load current of the
appliance in.amperes,

There shall also be provided on the- nameplate or
portion aforesaid of the appliance a' clear .space, not
smaller than } inch x % inch, suitable for any branding
or marking which may be required by any approvals
anthority.

(d) (1) A'baking oven’ or' cooking stove shall be con-
nected to a medium pressure sub-circuit' only if each
individual hotplate and each individual group of oven
elements operates at low pressure and is protected by
an independent cut-out inserted in the active conductor
and mounted on: such-oven or stove. The grouping of
the eleménts of an oven or stove so connected shall
be arranged in sich a manner that neither two groups
of eléments-in one oven nor the elements of any two
hot-plates on one cocking hob are connected to different
active conductors unless such. elements: are completely
enclosed by substantial metal containers which are

. securely screwed or bolted to the framework of the oven

or stove in such a manner that no difference of potential
can exist between such containel:s and framework,
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(2) In’ premises used for residential and/or domestic
purposes—
(i) every fixed water heater and every motor which
is fixed in position or forms a portion of a
fixed appliance shall operate at low or
medium pressure;

(ii) every electrical appliance other than those pro-
vided for under the preceding sub-clause (i)
and under sub-clause (1) above shall operate

- at low pressure.

{e) (i) No_ portable appliance, battery charger with
exposed live terminaly, medical or dental appliance, or
electrically operated toy shall operate from supply
mains through a resistance, auto-transformer, or any
apparatus for reducing the pressure, other than a trans-

_former with independent primary and secondary
windings., '

(ii) Woven contact mats and electric tablecloths shall
operate only at extra low pressure.

(f) Where single-pole switches are fitted on any fixed
appliance, the terminal or contact to which the active
conductor is to be connected shall be marked “ Aetive.”

HEATING AND COOKING APPLIANCES.

244%. (a) The clements of heating and cooking apphi-
ances shall be so arranged that they can be readily
replaced. N

(b) As far as practicable, every heating and cooking
appliance shall be so constructed and/or mounted that
its supports. and those parts which are handled in the
operation of such appliance cannot normally become
heated to a temperature exceeding 130° F. (54° C.).

(¢) The junction between the elements and other con-
ductors or switches shall be effected without solder by
connectors or terminals of approved type, which shall

e so placed! that their temperature cannot rise above
176° F. (80° C.): .

.(d): All connexions between elements and all con-
necting conductors, unless self-supporting or rigidly
fixe¢ in position, shall be continuously insulated with
guitable non-ignitable material or beads.

(e} Except where contained in_ an enclosure pro-
vided with an interlocking device which prevents access
to live elements, the elements shall be adequately guarded
for the prevention of accidental contact. In the case
of hot plates . (whether incorporated in stoves or other-
wise), horizontal toasters, grillers, and similar cook-
ing appliances, the guards shall. be .of such construction
that cooking utensils cannot be accidentally brought
into contact with the elements.

. Aperturcs-in clement guards for such appliances shall
not be larger than }-in wesh. In the case of elements
fitted at the tops of ovens, apertures in guards shall
be not larger than $-in. mesh. X

(f) Each hot plate or group of oven elements shall
be controlled by a single-pole quick-break switch of ap-
proved form inserted in the active conductor, or, in
cases where heating elements operating at medinm pres-
sure are permitted under these Regulations, by linked
switches inserted in each active' conductor.

(g) Every cooking stove rated at more than 2 kW.
shail have & cut-out inserted in.the active conductor to
each sepurate hot plate or group of oven clements. All
cut-outs on a cooking stove shall be conveniently located
together.

(A) The elcetrically operated portion of a combined
gas und electric cobking appliance shall- be separated
from the - gas-burning portion by substantial- non-
ignitable insulating material not less than } inch
thick. N

(i) Lvery electrically heated warming. pud, cushion,
or blanket “shall be-so designed and constructed that—

(i) if wrapped in white paper and entirely en-

) closed im blankets for a period of twelve hours
while connected to the supply with the
thermostat (if any) short-cireuited it will' not
char the paper; -

{ii) a.possible breakdown or short-circuit. in the
heating element will not cause the appliance
to overheat or fail to comply with the re-
quirement of the preceding sub-clause (i);

(iiiy if the outer covering of the appliance is
damped’ with saline matter, it shall not be
possible for a 'person in an earthed situation
to- récsive an’ electric shock from any part of
such covéring when the appliance is connected

" to- w low-pressure alv. eireuit with one con-
ductor edrthied.
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WATER HEATERS. .

2443. (a) Every water Heater shall be so arranged

that the water cannot enter into it or issue from it at
a potential difference from earth exceeding 1 volt.

(b) Where water heating elements are in direct con-
tact with the water, the resistance between the elements
and. the water ‘entering or leaving the heater shall be
not less than 25,000 ohms.

{¢) All water heaters for general use, and all port-
able water heaters, shall have elements of the resistance
type. -

(d) Water heaters in which the water is heated by
the passage of current between electrodes immersed
therein shall be constructed to meet the requirements
of the supply, authority from: which permission for the
use of this type of heater has been obtained in each
particular case.

(e) Where a portable water heater (Such as an elec-
tric jug) has an insulating container, the material of
such insulating container shall be of such u nature that
the potential difference between the outer surface of
any sich container and earth shall not exceed 30 volis
when measured with a voltmeter of 50,000 ohms resist-
ance. The' design shall be such that it shall be im-
possible for a person to make contact with the water or
any Jive part of the appliance while the current is
flowing, and the material, construction, and mechanical
strength of all parts of the appliance shall be such as
will ensure compliance with this requirement at all
times, .

Where porcelain is used for containers, it shall be
vitreous porcelain, and glazing shall not be relied upon
to prevent absorption of water.

(f) Every electric geyser or hath heater shall be
arranged for permanent connexion to the installation,
and if water is to be supplied.to it from a metfal pipe
system, shall also be arranged for permanent connexion
by metal piping to such pipe system. In every case
where there is éxternal metal, an earthing terminal con-
nected- to such metal shall be provided.

{g) Conductors within or proximate to:water heaters,
where they are subject to temperatures exceeding those
specified in regulation 201 (d), shall be an approved
heat-resisting type. -

’

INCANDESCENT LAMPS.

2444. (¢) Lamp caps of the bayonet and Goliath
Fdison Screw types, shall be of the dimensiona specified
in British Standard Specification No. 161, “ Tungsten
Filament Electric Lamps,” Appendices II. and IIL

(b) Manually operated switches shall not be: fitted
in lamp caps.

MERCURY VAPOUR LAMPS.

2445, The resistance and solenoid of every mercury
vapour lamp shall be completely enclosed in a metal
case, and apertures in the case for ventilating, if any,
shall be on the sides only, and shall be covered with
strong wire gauze of fine mesh.

ARC LAMPS.

2446. (a) Arc lamps shall have the whole of their
live parts insulated from the frame- or case.

(b) Except where an exposed arc is essential for a
particular purpose, every arc lamp to be used’ directly
over a floor of inflammable material, or in a position
where falling particles might constitute o .danger to
persons walking underneath, shall’ be provided with d
globe or lantern arranged to intercept falling particles.
Globes of 12-in.. diameter and over shalli be contained
within wire netting of a mesh- not greater. than 3 inches,
and so arranged as to prevent pieces of. bfoken glass
falling therefrom. '

(¢) Every open inverted arc lamj which is to be used
where inflammable material is located shall have a
metal reflector rigidly attached beneath the aic, which
at all times shall be below the level ‘of thé' upper edge
of such reflector. This reflector shall project! radially
at. least 15 inches, andi in hazardous riske 21 inches;
measuredf horizontally beyond the arc:. .

o . ELECTRIC SIGNS. .

2447, (@) Every’ electric sign' shall be so constructed
that all parts likeiy, to require. atténtion arefaccessible:
- (&) The' loading of sub:circuits shall not' exceed theé
limits® laid down in regulation 216, .

(¢) Automatic switches shiall conforni to the require;
thents of regulation 2402 (g). .
(d) All' portions of an outdoor electric sign which
contain or carry electric wiring, fittings, lamps, or
apparatus, shall be constructed wholly of non-ignitable
materials, except that for letters and’ designs approved
hardwoods may be used.
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) LIFTS,
2451, See regulation 213 (e). . .

' Every electrically operated lift shall comply with the
requirements of these ‘regulations, subject to any modi-
fication or amplification thereof hereunder:—

{a} (i) All electrical connexions to the lift car
** shall be made’ through trailing cables, which
shall be installed in such a manner that there

is no undue mechanical strain on the condue-

tors. Trailing cables shall be of such'a

length that they will not come in contact with

: the bottom of the lift-well, when the lift car

, is at tho lowest point of its over-run.

¢+« (it} Each core of a lift trailing cable shall be
flexible, and not less than .0017 square inch
in. cross-section.

(ifl) Separate trailing cables shall be provided
for the lighting, power, and indicator circuits
in the lift car.

(b) Notwithstanding the provisions of regulation
. 222, under-voltage protection shall not be
.i.. -required— . -
1 ’ (i) where a lift is controlled by a car
. _switeh, except in cases where a
. e -motor generator supplies electricity
o : to the lift motor. In such cases,
. * -under-voltage protection ghall be
+'.  provided for the motor of the motor
. generator.

(ii} for the motor. of an automatic lift,
" provided that ncither the lift mofor
nor: the miotor gencrator (if any)
will start prior to the pressing of
any operating butfon subsequent to

» restoration of supply.

RADIO AND .ELECTRO-ACOUSTIC EQUIPMENT
© " AND SMALL RECTIFYING- APPARATUS,

. 2452, (a) The provisions of this regulation ghall
apply to every rectifying apparatus not exceeding 1,200
volt amperes rated input, which is to be used for charging
storage batteries and similar purposes,-and to all radio
receiving or tramsmitting and electro-acoustic equip-
ment connected or to,be connected to supply mains.

. {b) Live parts connected to supply mains shall be
isolated by means of— . :

(i) insulation; or

-(ii) one or more condensers; or

(iii) one or more transformers having independent

primary and secondary windings, .

from all exposed metal, and from metal which is not
completely covered by insulating material adequate to
withstand satisfactorily, at all times, the supply pres-
sure.

{¢) Where isolation as required ‘by clause (b) hereof
is obtained by means of insulation or transformers,
the apparatus shall be capable of ‘satisfactorily with-
standing for two minutes the application of a pressure
of 1,500 volts a.c. between the supply connexions and
nny exposed or inadequately insulated metal, and where
such isolation is obtained by .means of condensers, the
apparatus shall be capable of satisfactorily withstand-
ing for two minutes a d,c. pressure of 1,500 volts, and,
for’ one hour, an a.c. pressure at 50 cycles, equal to 1.5
times the supply" pressure, the pressure in each case
being applied as ajforesaid.

(d).Where a metal chassis or framework is to be
at any time in connexion with a supply main, it shall
be enclosed within a non-conducting case of such con-
struction that personal contact cannot be made with the
chassis or framework while the apparatus is connected
to such supply main.

(¢) Where the maximum voltage at any terminals
exceeds 100, such terminals shall be of the insulated
pattern, and shall have the extreme voltage distinctly
marked thereat. All live terminals directly connected
to supply mains, or{ energized directly or indirectly
from supply mains to a pressure exceeding 100 volts,
shall either be enclosed or be protected by a cover.

(f) All radio equipment shall ‘be provided with a
suitably worded danger notice, which shall be per-
manently fixed on the inside of the lid, cover, or door
by which access is obtained to the interior of the radio
equipment. This notice shall contain the heading
“DANGER” in bold letters, and the words, * This
equipment operates at a dangerous electrical Ppressure.
No adjustment to the interior apparatus is to be made
unless disconnected from the supply mains.” .

(g) Where & terminal is provided for the connexion
of any portion of the apparatus to earth, it shail be
distinctly marked “Earth”” . .
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LUMINOUS DISCHARGE TUBE LIGHTING
SYSTEMS (L.D. SIGNS).
2453. See regulation 453.
See regulation 218.
See regulation 453,

Every luminous discharge tube lighting system
operating at a pressure in excess of 650 volts shall
comply with the requirements of this regulation—

(@) Transformers used to increase the electrical pres-
sure for luminous discharge tubes shall have independent
primary and secondary windings with suitable high in-
sulation between windings. These windings shall not be
inter-connected. The transformer secondary open cireuit
voltage shall not exceed 15,000 volts.” Where the
sccondary open circuit voltage exceeds 7,500, the mid-
point of the secondary winding shall be connected to
earth, Transformers, and all other high voltage equip-
ment, unless of weatherproof construction, shall either
be enclosed in approved cabinets or be placed within
metal enclosures provided for the complete assembly.
Each transformer shall bear a name plate showing the
manufacturer’s name and address, the primary rating in
volts, amperes, and kilovolt-amperes, and the secondary
operating voltage and milli-amperage.

(b).Other voltage-increasing devices, such as com-
binations of choke coils and condensers, shall operate
at a pressure not exceeding 7,500 volts from earth
potential, and shall comply with the provisions of the
preceding clause (a) with respect to enclosure and
name plate. .

(¢) The connexions to luminous discharge tubes shall
be made at approved connectors, and all current-curr{-
ing metal parts throughout the system shall be suitab y
insulated or otherwise protected against personal con-
tact.

(d) Conductors connecting transformers with Iuminous
discharge tubes shall be either approved insulated high-
tension cables which comply with the requirements of
sub-clause (1) below, and are installed as required by
sub-clause (2) below, or bare or insulated conductors
installed as required under sub-clausc (3) below:—

High T'ension Cables.

(1) (i} The conductors of high tension cables shall
be tinned high conductivity copper not smaller than
19/.012 inch if stranded, or 1/.083 inch if single wire,
and shall be'insulated with pure and vulcanized
rubber, vulcanized rubber, or rubber compound, the
insulation for cables for 2,000 volts and above being
protected from the effects of ozone. A

(ii) Cables-ghall be finished in one of the following
ways:— .

{aa) Insulated as reqlfire(l by the preceding sub-
clause (i) hereof, without further protection.

(bb) Braided and compounded. .

(cc) Proofed taped, braided, and compounded.

(dd) Metal sheathed.

(e0) Proofed taped and metal sheathed.

(ff) Braided and-compounded, and wire braided.

(gg9) Proofed taped, braided and compounded, and

wire braided. .

(iii) The working voltage to earth, the radial thick-
ness of the insulation and of the metal sheath, and the
size of the braiding wire, shall be-in accordance with
the following table:—

Nominal working Méﬁ‘c’i‘;’i‘m“‘ o (Eppimum, Size of
R Valles, | Inautation (ex- | IUAKER L | bratalng wire.
volts. inches. inches, inches.
Not exceeding:

' 1,000 o ©ot070 - ‘05 <010
1,600 - . 085 06 . 010
2,000 .. -10 <06 +010
4,000 L. +14 <06 +010
6,000 . 17 07 012

Exceeding 6,000 * -21 i -07 <012

° (iv) Every cable shall be capable of satisfactorily
withstanding the following tests, i.c.:—

(A) The application for five minutes between the
. conductor of each core and earth of three times
. the working pressure, the test being carried
.+ out with alternating current of approximately
-, sine wave form at a frequency between 25 and
100 periods per second during immersion in
water, which ghall have continued for at least

24 hours at the time of test.
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(B} In the case of cables other than metal sheathed
and bare rubber cables—

{ea) no compound shall drip from a-10-in:
sample suspended vertically for one

hour in an oven maintained at a tem- -

perature of 156°F, (69° C.); and

(bb) flame shall not spread on a sample «~

of the cable supported horizentally

on supports 8 inches apart, more than

2 inches on either side of a point mid-
way beiween supports, and to which
point the 5-in. flame of a 4-in. bunsen
burner with a 14-in. blue cone- has
been applied for 30 seconds, -

(2) High tension cables which "are not metal
sheathed or wire braided shall be used only as inter-
connexions between sections of tube unless they. are
contained in the metal case enclosing the complete
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sign equipment, or are enclosed in screwed conduit

+ or metallic coverings or ducts which are effectively
connected to earth. Where cables are enclosed in
metal conduits, separate conduits shall be used for the
high tension cireuits originating from each trans-
former. .

(3) Bare or insulated conductors (other than high
tension cables which conform to the requirements of
sub-clauses (1) and (2) hereof with respect to in-
sulation, comstruction, and installation) " shall be
adequately supported on suitable insulators in such a

manner that there is a space of at least 4 inches be- -

tween conductors of opposite polarity, and of at least

2 inches between conductors and all metal or earthed

surfaces. They shall also be so enclosed or protected

that accidental personal contact therewith is not

possible. RO !

(e) Tubes shall be substantially .supported at a suffi-
cient distance from the.'sign face to ensure against
arcing from the tube to any other portion of the sign,

and shall be so installed as to be free from contact with

inflammable material unless such material is so isolated

as to prevent risk of fire.. They shall not be unduly

exposed to mechanical injury.

TRANSFORMERS.

2457. Except in the case of instrument transformers,,

bell transformers, transformers incorporated in lnminous
discharge tube lighting systems, and transformers not
exceeding 1,200 volt amperes input rating incorporated
in radio-recciving equipment or battery-charging recti-
flers, every transformer installed on the consumer’s
side of the consumer’s terminals ghall—

(i) comply with the requirements of Australian
Standard Specification No. 61;

(ii) have primary and secondary windings which
are entirely separate (except for any common
earth connexion) if the transformer is to be
used for raising or reducing the pressure more
than 15 per cent. from that at which it is
supplied at the consumer’s terminals.

BELL TRANSFORMERS.

2460. (a) Transformers to he used for the operation
of bell and signalling eircuits— .
(i) shall operate at a secondary pressure not ex-
ceeding 12 volts;

‘

May 28, 1934

(ii) shall have independent primary and secondary
windings, and shall be provided with terminals
by means of which one point of the secondary
winding and all exposed metal can be earthed;

(iii} shall have those terminals which are in direct
connexion with supply mains covered by a
shield of insulating material or metal.

(b) The maximum possible input of such of the above

transformers as are to be used in connexion with
sccondary circuits consisting of rubber or enamel
insulated double cotton-covered bell wire, shall not ex-
ceed 50 watts, and every such transformer shall be
capable of satisfactorily withstanding the following
test, namely:—
i The primary winding of the transformer shall be
energized from supply mains at the rated operating
voltage, and the secondary terminals shall be con-
nected to one another through 20 feet of 1/.036 inch
ribber or enamel insulated double cotton-covered
copper bell wire, and when such connexion is main-
tained indefinitely, neither the bell wire nor the
transformer shall attain ‘a temperature which will
damage its insulation or give rise to risk of fire,

. PART IL—SECTION 5.

-

‘ ' EARTH CLIPS.
2517. (a) Earth clips, unless made of metal which will

’ not readily corrode, shall be tinned or pgalvanized in a

manrer which will effectively- protect them against cor-
rosion under the conditions of use.

(b} Earth clips for counexion to cylindrical metal
surfaces shall be not less than No. 18 S.W.G. in thick-
ness, and if made in one piece, shall be not less than
2 inch "wide, and if ‘made in two pieces, shall be not

"less than 1 inch wide.

Earth clips of the above.dimensions shall be deemed
to be, suitable for connecting to cylindrical metal sec-
tions, earthing conductors not ‘larger than 7/.064 inch
if such clips are of copper or highly conductive copper

- alloy. If the clips are of other metals, they shall not

be used for. connecting earthing conductors larger than
7/.044 inch. Any earth clip to be used for the connexion
of an earthing conductor larger than those above-men-
tioned shall be of such material, and of such ecross-
sectional area and form, that the conductivity of the clip
and of its contact with the cylindrical metal section is
not less than that of the earthing conductor to which
it is to be connected.

{(c). Earth clips to be used with metal sheathed cable
skall be of 2 type which will not damage the cable
sheathing, and shall be at least equal in conductivity
to the sheathing or the earthing conductor with which
they are used, whickever is the lower.

For armoured cables, earth clips shall be so made as
to grip firmly the whole of the wires of the armouring
without damage to the insulation.

For lead sheathed armoured cahles, the prineipal con-
tact of earth clips shall be with the lead, but the clip
shall be so made as to grip the armouring firmly without
damage to the lead.

; 0
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APPENDIX.

Tables.

TABLE A (L).

DmENSIONS, WEIGHT AND RESISTANOE OF SOLID AND STRANDED CIRCULAR
: CONDUOCTORS.*

Viatoria: Gazette

1. 2. 8. 4. 6. 8. 7.
Number and|- : Standard !
ou Dinmeter | Overan | Siaodatd | wesianes
Nominal | Standard' | Effective | of Wires [ Diameter °1g000 ‘per 1,000
rea. N.W.G. Arca. Gé):np;@slggy gf Cton- I;'E:rd's of 3;%3’ ;t
(Rearost), Conductors, | C 0% | Conduetor. | (50’
s‘fﬂ:}‘;" sﬁluc’;f‘“ Inches. Inches. Ib. Ohma.
0-0010 1/20 0-001018 1/-038 | 0-036 11-77 | 23:59 '
. 0-00156 1/18 0-001521 1/-:044'} 0-044 17-58 | 15-79
0:0020 3/22 0-001943| 3/-029'| 0-082 23-37 | 12:36
9-0030 3/20 0-002994( 3/-0368 ° 0-078 36-02 [ 8-019 \
90030 1/16 | 0-003217| 1/-084 | 0084 | 37-20 | 7°463 ot
0-0045 7/22 0-004546 7/:029 0087 54-39 5-281
0-0070 7/20 0007005 7/-036 | 0-108 83-81 3:427
0:0100 7/18 0:01046 7/:044-. 0-132.( 125-2 2-284 . ‘ ’ H
0:0145 /17 0-01462 7/-052 0156 174-9 1-643°
0-0225 7/18 0-02214 7/-064 0-192 284-9 1-084
0-0300 7/14 002840 19, 044 0-220 340-4 0-8488
00400 19/17 003960 197052 0:260 |- 475°5 0-6063 i .
0-0600 19/16 0-05999 |, 19/-064 0-320 720-3 04002 ) .
0-0750 19/15 007592 | 19/-072 0-360 | 9il-6 0-3162 .
01000 19/14 0-1009 19/-083 0-415 | 1211-0 0-2380 R T R
0-1200 |* 37/16 01168° 37/-064 | 0-448 | 1403-0 0-2056
01500 37/15 0-1478 37/-072 0-504 | 1776:0 0-1625
0-2000 37/14 0-1964 37/-083 0-581 | 23600 0-1223
02500 37/13 0- 2465 37/-093 0-651 | 2963-0 009738
0+3000 37/12 0-3024 "} 37/-103 0-72Y | 3635-0 007939
0-4000 61/13 0-4064 61/-093 | 0-837 | 4886-0 0-05908
0-5000 61/12 0-4985 61/-103 0:927 | 5994-0 0:04816
0-6000 61/-112 | 0-6062 91/-093 1:023 | 7290-0° 0-03961 .
0-7500 91/-101 | 0-7435 91/-103 1-133 | 8942:0 003229
0-8500 .. 0-8459 127/-093 1-209 |10175-0 0-02838
1-0000 127/-101 | 1-0376° | 127/-103 1-339 1124810 0:02314

* Bee Australian Standard 8pecification No. C.50,

TABLE A (IL).

CurrRENT CARRYING CAPAcITY (SUBIECT TO VOLTAGE DROP) AND
) CORRESPONDING FALL IN PRESSURE.
Vulcanized Rubber Cables.
1. 2. s. 4. ‘B [
. Approximate Total
Number and’ Ige
ewol | Dlmesr| G cometre| Mo | ond S Rafwmtor
N n in -volt Dro

ductor. g“’)‘;’ J‘c‘t}o“rg Pairs. Cable. Cable. Permissible Curtent, -

R * (Column 3). ,

slql:‘c?"_“ Inches. | Amperes. | Amperes Awmperes. | Féot.! .,
0-0010 1/-036 41 41 41 30 )
0-0015 1/-044 61 6-1 61 30
0-0020 3/-029 7-8 7-8 7-8 30
0-0030 3/-036 | 120 12:0 | 12-0 29
0-0030 1/-064 | 12-9 129 | 12-9 29
0-0045 7/-029 | 18-2 175 | 16-0 28
0-0070 7/:036 240 22-0 19°6 33
0-0100 7/-044 31-0 26-0 23-3 39
0-0145 7/-052 | 370 31-0 | 270 45 .
0-0225 7/-064 | 460 385 | 330 55
0-0300 | 19/-044 [ 53:0 460 | 390 61
0-0400 19/-052 64:0 530 47-0 71 -
0-0600 | 19/-064 | 83-0 69:0 | 61-0 83
00750 | 19/-072| 97-0 80-0 | 71-0 90
0-1000 | 19/-083 | 118:0 96-0 | 87-0 98
0-1200 | 37/-064 | 130-0 | 108-0 | 990 103
0-1500 | 37/-072 | 152-0 | 125-0 ~| 115-0 112
0-2000 | 37/-083 | 184:0 | 150-0 | 1400 123
0-2500 | 37/-093 | 214:0 | 178-0 | 1650 132
0-3000 37/-103 | 240-0 200-0 .. 145
0-4000 81/-093 288-0 244-0 . 162
05000 61/-103 332-0 280-0 . 172
06000 91/-093 3840 . . 181
07500 91/:103 461-0 . 185
0-8500 | 127/-093 | 512-0 . 190
1-0000 127/-103 595-0 . 200

NoTe.—See Regulation 201, particularly with regard to limitation of the capacity of

conductors by the permissible drop {n volts,
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TABLE

A (HL).

CurBENT CARRYING CAractTY (SUBJSEOT TO VoLTAGE DBOP) AND
CORRESPONDING FALL IN PRESSURE.

Impregnated Paper and Lead-covered Cables.

1. 2, 8. 4. b. - 6.
Approximate
Number and
Nominal Diameter Single Concentrie {Lead and

Area of of Wires Cabllnag un | or ‘Twin Thée;—leom fl,shlx{n :3'

Conductor. Com‘l)mmg in Pairn. Cable. able. oty

Conductor. : mum Permis-

sible Current

{Column 38).
BSquare inch. Inches. Amperes. Amperes. Amperes. Feet.
0-0010 1/-036 . 4-1 4-1 30
0-0015 1/:044 6-1 8-1 6-1 30
0-0020 3/-029 7-8 7-8 7-8 30
0-0030 3/-036 12-0 12-0 12-0 29
00030 1/-084 129 12-9 12-9 29
00045 7/-029 18-2 18-0 180 28
00070 7/-038 28+0 260 23+0 27
0-0100 7/°044 ' 42-0 360 316 27
0-0146 7/+052 570 450 4140 28
0-0226 7/-064 760 800 58-0 - 32
00300 19/-044 87-0 710 66-0 35
0-0400 18/-052 1040 86-0 780 41
0-0800 19/-064 136-0 114-0 101-0 48
0-0750 19/-072 15670 130-0 117-0 52
01000 19/-083 191-0 167-0 142-0 57
0-1200 | 37/ 064 210-0 174-0 . 181-0 60
0-1500 37/-072 246-0 2000 186-0 66
02000 37/-083 208-0 242-0 227-0 72
0-2500 37/-093 3430 280-0 266-0 78
0-3000 37/-103 385-0 322:0 304-0 .86
0-4000 61/-093 4640 394-0 . 96
0-5000 81/-103 5400 457-0 . 100
0- 8000 91/-093 624-0 . . 105
0-7500 91/-103 738-0 . 109
0-8600 127/-093 815-0 . 118
1-0000 127/-103 932-0 . 121

TABLE A (IV.).

* INSULATION RESISTANOR OF CABLES.

Note.—See Regulation 201, concerning the Mmitations of capacities In -certain
circumstances, - :

1. 2 8. . 4. 8.
Minimum Insulation Resistance, Megohms for
Conductor. a Mile Length at 60°F. (15°6°C.). :
: Rubber Insulated for Pressures. P '
} ‘Number and aper
No&?’éﬁ:ﬁ.’u Diameter of Wires. - InlﬂlﬂCam:d
e Up to 260 volta. | g %1 G,
8quare Inch. Inches. M Megoh Megoh:
0-0010 1/-036 2,000 6.000 140
0-0016 1/:044 - 2,000 5,000 140
0-0020 3/-029 1,260 4,600 140
0-0030 3/-036 1,250 4,600 140
0-0030 1/-064 2,000 5,000 140
0-0045 7/-029 1,260 4,600 140
0-0070 7/+036 900 4,000 140
0-0100 7/-044 800 4,000 140
0-0145 7/-052 900 4,000 140
0-0225 7/-084 900 3,600 150
0-0300 19/-044 760 3,600 . 126
00400 19/-062 760 3,000 116
0-0600 19/-064 750 3,000 100 .
0-07560 19/-072 600 3,000 .86
0-1000 19/-083 800 3,000 80
0-1200 37/-064 600 3,000 75
0-1500 37/-072 600 3,000 . 60
0-2000 37/-083 600 2,600 56
0-2600 37/-003 600 2,600 50
03000 37/-103 600 2,600 50
04000 61/-003 800 2,600 50
0-5000 61/-103 600 2,500 45
06000 91/-083 600 2,600 40
0-7600 81/-103 800 2,600 40
08500 - 1277003 - 600 2,600 36
1-0000 '’} 127/-108°' 800 .. 2,800 ! 35
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TABLE A"(V)! "
ki ‘Frextbe-Comps, /v ' P v

"' Dimensions.  *

ot

Vidforik® Gazette

1 l 3. | 4. l 5. | 8. 7. l 8. l 9. 10.
2 N ' .. .
R T T ¢ ) lexible Cords with Tough Sheathl
- ‘_ 'ol-d[nary Flexible Corda. ‘.If. Minimum Thlckness of 0"05 Inoh.
S dMimmum Thickaess of Dicicetrie. Overall Diameter. Maximum
Nominal | o000 and 7 Nuu{l{er and = + P%rlrlnri:es;lt)lo
A t u . {:High Insidation Type. Insulated and Fire-
Con?:u‘:or. (R":ﬂge& g + . Resisting Type. ([Dn':r?;;;c& (s{igljf:::o
m;ﬁ Y Cox‘:iﬁ; 2507volts. | 660 volts. prop)
i | 5 N 3
f:‘m):msmf Class. Class. Conguctoﬁ'g, . .
' AL | Az,  13.1. B2 C N
N - .

Square Inch. 2Inch, Inch. Inch, Inch, L Inch. ¢ Inch. Amperes.
0-001 23/-0076 |. 0-024 0-034 0-020 0028 11/-012 0-216 .| . 0-258 30
00017 40/-0076 | 0-024 0-035 0:020 0-030 16/-012 0-227 0-269 50
0-003 70/-0076 | - 0-024 0-036 0:020 0-031- 28/-012, | 0-248 | \0-200 8-5
0-0048 | 110/-0076 |+ 0-024 0-038 0-020 0:032 44/:012 ;| 0-268 0-308 130
0-007 162/-0076 |, 0-024 -0-039 0-020 0-032 65/-012-1 0-290 | ,0-330 17-0

PR
LT ]

For resiftance sco Tabie' A (L) for eagdhc'bom of the sainé nominal ares. o
. P P I .

. et L N

0 P . o -

T t TABLE A. (VL) Lo [FE

. CE! vt ol
ApproxmMaTE FusiNe Data FOR COPPER, LEAD-TIN Arroy AND Pourr
. K Tin Fuse Wiges. O . o

= 7 g

" size. ' Copper;’, (iﬁa}?%%?'rﬁ%yﬁ%). Fure Tin,
7o - T tu )
. uiva- [ Fusi Maxtmum * % p Maxivium Fusl
pisméter. | “honr | - Pome ponte | ¢ Point. e ¢ | Point "
.‘ Gauge. (approx.) | . Current, '(ipprox.) . Current, (:p?r?x.)
~;Inch. - [ . B.W.G. Amperes.'| rAmperes, .| Amperes. | ‘Amperes. |, Amperes.
‘0076 [, 36 . . .. e ~1-09
00092 34 8-8 4-3 .. . 1-456
0-010 33 98 4-9 . . .
00108 32 11-0 55 . .. 1-84
00120 .. 12-8 64 .. .. .
0-0124 30 13-5 68 . .. 2-27
0-0148 28 17 8-6 . 2:96
0-018 26 22 (. ;11“ ' .. 3-97
0-020 25 26 13 3 20 5-00
0-022 24 30 , |, . 15,, v 286,123 5-36
0:024 23 34 17 4 28 .
0-028 22 . 41 21 5 . 33 7-69
0-029 ~ .. 43 22 R ‘L.
0-032 21 80 30 8 4-1 10-00
0-036, .. 20 L.62 s 310 7 4-8 11-21
0-040 O E: I R S 37 .. e 1500
0-044 .. 86 43 .. .- .
0-048 18 .98 49 10 7 17-26
0-052 . 111 58 . Lot 20:00
0058 17 126 63 el - oo
0-084 16 ‘166 418, . 18 110 26
0-072 15 191 . 96 .. .- 30
0080 ° 14 229 115 .e . 37
0-104 i2 . . R 65
0-128 10 .. s .. L e 76
0-160 . 8 HE .. . 17

Note—Table A. (VI.) refors to wires in free air and of the followi
lengths :—Copper, 24 to 3} in. for wires up t0:0-018 in. diameter, an
not lesg than 4 in. for larger wires. Lead-tin Alloy-and Tin, 24 to 34 in.

The values given in the table may bo taken to be correct whel'\e,’the,fwse
wire passes through an asbestos tubo and does not closely touch the tube,
but they do not apply where a substantial length of the wire is in contact
with a porcelain holder. The tendenny of the latter design is to increase
the working capacity of the fuse,'i.e., more currént is required to meélt the
fuse, and if greater accuraoy is‘required the fusing current should be
determined for the fuse-holder in ‘question. R Coa

) tiaty i IO 1P
For-copper wires, the values of tho currents given'in the tablo are those
necessary to fuse the wire in one minute, and are not-appreciably different
for other periods (the.current required to fuse the wire in two hours being,
in general, over 90 por cent. of that required to melt the.wire in one minute).
For the lead-tin alloy, the currénts given in the tabls are thosd Hecéssary
to fuse the wire in two minutes. v :" ’ -
In every case the relation between the fusing ourrent and the maximum
aafe running current is based on values which will not produce an excessive
temperature under ‘normal running conditions. The actual temperature
rise at the hottest part of the fuse wire will be from 100° to 150°.C. for
copper, and 50° to 75° C. for the lead-tin alioy.
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TABLE A (VIL).

Maxmiom NumBer oF V.LR. CaBLES PERMITTED IN CONDUITS.
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External Diameter of Condult.
Stzo of 4 inch. § inch. # Inch. 1 tnch. 1} Inch. 1} inch. 21nch.
(New

Standard), Class. Class. Class. Class. Class. Class. Class.
A, B A B. A. B A B. A. B A B. A, B.
1/:044 3 . 5 4 7 6 12 10 20 16 30 26 50 46
1/-064 2 . 4 3 6 4 10 8 16 14 24 20 40 36
3/:029 2 . .4 3 6 5 12 10 20 16 30 26 50 46
3/:036 2 . 3 2 4 4 8 6 14 12 20 16 32 30
7/-029 1 2 2 4 3 8 6 i2 10 18 14 24 22
7/-036 1 1 1 3 2% 8 5 10 8 14 12 18 16
-1/-044 1 1 1 2% 1 4 3 6 6 8 7 12 10
7/-052 .. 1 . 1 1 2¢ 2+ 4 4 8 5 9 8
7/+064 . 1 1 1 2* 2* 4 4 6 5 9 .8
19/-044 . .. .. . 1 1 2* 1 3 3 5 4 8 6
19/-062 . .. 1 1 1* 1 3 3 5 4 8 6
19/ 064 . . . .. .. 1 1 1 1 2 P 4 4
19/-072 .. . . 1 1 1 1 2 2 4 4
19/-083 . 1 1 1 1 2% 1 4 4

Note.—The external diameter 1s that by which the sizo of the condult is known. For wires having radial dlelecsric thickness of
62 mils, take one size larger up to and including 7/ 052.
* In thess cases two addittonal conductors may be inserted, provided the external diametor does not exoeed ono-half the diam oter
of the conductors mentioned in the Table.

The common seal of the State Klectricity Commission of Victoria was hereunto affixed in the
presence of—

Dated this second day of May, One thousand nine hundred and thirty-four.

(SEAL)

F. W. CLEMENTS, Chairman.
THOMAS R. LYLE, Commissioner.
D. J. McCLELLAND, Commissioner.

W. J. PRICE, Secretary.

And the Honorable Ian Macfarlan, His Majesiy’s Minister in Charge of Electrical Undertakings
for the State of Victoria, shall give the necessary directions herein accordingly.

C. W, KINSMAN,

Clerk of the FExecutive Council.

By Authority . 1I. J. GreeN, Government Printer, Melbourne






