| (C) ;ﬂi&-:apération of the circuit

(C) cold condition

1. Top
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3. Continuity tester, ohmmeter etc.
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5. Floor plé
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6. Intermediate
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7. 8. 9. 10. Any four of setting out, footings, base, floor, walls, cladding, interior linin B

g, finishing
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Standard switch symbols E)
‘single pole” switches are designed to make or break a circuit in one conductor. . . |

L]
e ‘multi-pole” switches are designed to simultaneously make or break the circuit in more than one
|
conductor
_ Table 1 Switch symbols
Exercise
Idennfy the following switch symbols and draw a free hand sketch of the switch in the space Switching charts
provided in the table. (Note that the symbols shown in the table are sometimes shown with different Switching charts are used when testing switches to determine:
onentation). e closed contacts
I ® open contacts
AS/NZS 1102 symbol Switch description Free hand sketch ° looping terminals
® indicating devices such as neon’s
= Suitable test equipment for testing switch continuity:
T e ohmmeter
_— ® continuity tester
® circuit testers such as combicheck or similar
The following table is an example of a switching chart for a HPM type 770 switch. The X indicates
jr continuity between the switch terminals indicated.
N Terminals Resistance
Toggle up Toggle down
- C=] X
1
L C=IL
1-2
l1-L
_/_ 2-L
Table 2 Switching chart
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Practical exercise: switching charts .
Task ‘

To test switching devices ermine :
convert circuit diagrams Into Wirnng diagrams

determine the terminal configuration of the switches. You will also
to de of t
and connect each circuit.

Objectives
At the comple

e construct swi

tion of this practical you should be able to:
tching charts for various electrical accessories using a suitable test instrument

h chart the terminal configuration for each device

e determine from eac
a wiring diagram and then connect and test the circuit

e convert a circuit diagram [0

Equipment
Your teacher will provide you with the specifications of the equipment to be used.
Specifications .
= AC voltage supply .
* Lamp panel
* Switch panels

* Fuse or circuit breaker panel

* Testing device
* Connecting leads

Procedure
1. Switch 1 - as supplied by your teacher

* Draw in the space below the switching chart for the switch. Remember to take into account

the:
*  number of terminals
*  number of switch positions .

Switching chart - switch 1

* Using a suitable testing devi -
g device, check for continuity between each terminal combination for

each position of the switch topp Place .
indicate continuity. gle. 4 €10s8 In the appropriate square in the table to

115

e Number the switch termin.
rminals on the diagram according to your results

e [rom the results of the :
“ha determine the type or function of the switch and draw the

symbol of the switch. Ny :
biaited mber the switch l€rminals on the diaors :
you obtained. N In€ diagram according to the results

Switch type:

Switch symbol

2. Switch 2 — as supplied by your teacher

® Draw in the space below the switching chart for the switch. Remember to take into account

the:
o number of terminals

®  number of switch positions

Switching chart - switch 2

Using a suitable testing device, check for continuity between each terminal combination for
each position of the switch toggle. Place a cross in the appropriate square in the table to

indicate continuity.

® Number the switch terminals on the diagram according to your results.

* From the results of the chart determine the type or function of the switch and draw the
symbol of the switch, Number the switch terminals on the diagram according to the results

you obtained.

Switch type:

Switch symbol

— —

B



3. Switch 3 - as supplied by your teacher

4. Switch 4 - a Supplied by Your teacher
e ember to take into account
itchi 1 for the switch. Rem :
. w the switching char ® Draw in the space g Tk
e Draw in the space belo tha P below the SWitching chart for the switch. Remember to take into account

the: _ :

» pumber of terminals " .

= pumber of switch positions

number of le€rminals
5 number of sw

itch POSItions

Switching chart — switch 3

Switching chart — switch 4

* Using a suitable testing device, check for continuity between e_ach terrmnatl cimblg?tlon for . . e Using a suitable testin od
each position of the switch toggle. Place a cross in the dppropriate square in the table to each position of the swic
indicate continuity. indicate continuity.

evice, check for con

tinuity betweep €ach terminal combination for
h toggle. Place a cr

Oss in the appropriate square 1n the table to

® Number the switch terminals on the diagram according to your results.
* From the results of the chart determine the type or function of the switch and draw the * From the results of the chart determine the type or function of the switch and draw the
symbol of the switch. Number the switch terminals on the diagram according to the results symbol of the switch, Number the switch terminals on the diagram according to the results
you obtained you obtained.

Switch type:

Switch symbol ‘ .

Switch symbol]
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6. Switch 6 - as supplieq by your teacher

5. Switch §-as supplied by your teacher (0
: ake i N ® Draw in the spac bel :
Wil r the switch. Remember to take into account Pace below the switch: .
e Draw in the space below the switching chart fo the: ching chart for the sWitch. Remember to take into account
the: ‘ = number of lerminals
= pumber of terminals ®  number of switch positions

« pumber of switch positions

Switching chart - switch 6

Switching chart — switch 5 . .
. Rl * Using a suitable testing device, check for continuit ' inati
_ . R ke ~ y between each terminal combination for

e Using a suitable testing device, check for continuity between each terminal combination for each position of the switch toggle. Place a cross in the appropriate square in the table to

each position of the switch toggle. Place a cross in the appropriate square in the table to indicate continuity.

indicate continuity.

d 1 ® Number the switch terminals on the diagram according to your results.
switch terminals on the di according to your results.

e Number the i : _ ® From the results of the chart determine the type or function of the switch and draw the
 From the results of the chart determine the type or function of the switch a-_nd draw the symbol of the switch. Number the switch terminals on the diagram according to the results

symbol of the switch. Number the switch terminals on the diagram according to the results you obtained. .

you obtained.

Switch type:
Switch type:

Switch symbol

Switch symbol




Switch 7 - as supplied by your teacher

P switching chart for the switch. Remember to take into account ' . 8. Switch 8 - as Supplied by your teach
v . ac er
the: I ® Draw in th
: In the Spac . ,
= pumber of terminals ol Pace below the SWilching chart for the <w:
= number of switch positions - € switch. Remember to take into account
*  number of terminas

® number of switch Positions

Switching chart — switch 7

* Using a suitable testing device, check for continuity between each terminal combination for ‘ . Switching chart - switch 8
each position of the switch toggle. Place a cross in the appropriate square in the table to _ :
indicate continuity. ® Usinga §l{1table testing device, check for continuity between each terminal combination for
each position of the switch toggle. Place a cross in the appropriate square in the table to

* Number the switch terminals on the diagram according to your results.

* From the results of the chart determine the type or function of the switch and draw the * Number the switch terminals on the diagram according to your results.

symbol of the switch. Number the switch terminal the dia '
you obtained. eSS =R EriEEcorng: to:the results ® From the results t_)f the chart determine the type or function of the switch and draw the
- symbol of the switch. Number the switch terminals on the diagram according to the results
you obtained.
Switch type:
Switch type:
S.WItCh Ayrabol ' . Switch symbol

Have your teacher check your completed practical




o — Conversion of circuit diagram 1o a wiring diagram

Procedure .
1 For the circuit in Figure 4 select suitable switches O perform the switchjng functions shown ip
thoércircuit diacram. Label aach switch with the switch type and place terminal numbers for
B .

each switch on the circuit diagram

O
o N
&

Figure 4 Circuit diagram — switching circuit

2 Convert the circuit diagram shown in Figure 4 to a wiring diagram. Sketch the appropriate
switch and lamp panels to show the layout of the equipment.

Figure 5 Wiring diagram — switching circuit

€ your wiring diagram as a guide. Place the equipment on the bench (0

mzich the layout of the diagram.
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Review qUESﬁOn WEY
: e W ou have learnt in this 1opic. —
<rions will help you revise what you Terminals T et —————
] The following symbols and switching charts represent various switching devices. ldf:nlify 1 -2 | ;( i |
~ which switchiné chart applies to each of the switches and: ; _2 X ]
. : : h as — single pole single throw (SPST) switch, 2-3 - :
e describe the function of the switch, such a gle p E— Switch function:
3-4 X
1 5 l 2 | 2 Switching chart 4
1. L ¢ — 4 TR
! 3 : 4 T 7 \ :
3 ! 4 a—
A o e e N T g Toggle Switch No.:
1 il= a1 R fe 4 = 1 2 3
(1) (2) (3) (4) (5) =5
1 -4 X
_ 2-3 Switch function:
Terminals To;gle Switch No.: 74 %
Up Down ‘ . 3-4 X
] -2 Switching chart 5
1-C X
1-L ‘ _
_C X Switch function: i
L E2: Convert the circuit diagram shown in Figure 6 to a wiring diagram. Draw the wiring diagram
-1 using the layout shown in Figure 7.
Switching chart | AR -,
Terminals Toggle Switch No.: F1
Up Down
- S2
=12 > *_Sl 1\f\ ﬁ LP1 |
=3 </ Xl S
1-4 X
2~3 X Switch function:
2-4
Switching chart 2 T_/Ir X
Terminals = Toggle Switch No.: 34
P Down l‘ P
=t X L
1-3
1 -4 T
i - S . | S5 LP3
9 O i Switch function: i
——d | :
Lo | X o
Switching chart 3 »1"

|
Figure 6 Circuit diagram — lighting control




7 Light circuits 1

Tl Purpose
| i : _ -‘ In this topic you will learn about the wiring of lighting circuits using the ‘loop at the light’ method.
iy r " _ Objectives

| el '  o—(P) At the end of this topic you should be abje (o

o _‘ e - o describe the ‘loop at the light' method of wiring lighting circuits

. : draw the circuit diagram for the lighting circuit of an installation that incorporates one-way.,
e =i : way and two-way and intermediate switching of lightin points, where the ‘loop at the light'
T (o] (P — | :jnéthedofwmngisused ghting = i ,

* determine the cabling requirements for a lighting circuit, which is to be installed using the ‘loop at
“’1111 method of wiring. L

install the accessories and complete the wiring for a lighting circuit incorporating on¢

i BRI e s = ﬁi=way switching of lighting points using the ‘loop at the light’ meﬂmi :
3 — o1 O | © . e
| 1l [ez[g | |o eration of the circuit and test it for compliance mﬂnmﬂwp = v .
a & 1"“ ) i I L|¥ .- -||I- ._.__
- I| — = I 'i [-::_._ a F:I-:_I,‘,. ~ f . I] ~



. the wiring of lights and its associated control is a major part. The When using the | -
s iﬁa_n_ . 1 ’ »ut shown on the floor plan gives no 'mdxcaqen of the actyg) | ‘
‘ sibility of the electrician to determine the wiring required on site

ons and applications, such as: switchboard >

Multi-position switching

door. E - = dahﬁmﬂﬁﬁ'sﬁmwﬂpmﬂhﬂﬁﬂ_MM;m

A
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Fom o T

Convert the circuit diagram of Figure 3 to a wiring diagram on Figure 4 below. Label all TPS twin

- ) AO

_III..II I : NG
Eo




switching but allows ON/OFF control from apy

switches, intermediate switches differ in thej,
als 30 MI and HPM's 770/1 .

jon of two-way
Unlike two-way

[ntermediate switching 1s an extens
the manufacturer, such as Clips

of three or more switching positions.
allocation of terminals, depending on

, inals Toggle B
Terminals Toggle Termina g
Up #E Down Up oun
] | X ] -2 T me
1-—3 1-3 ¥
| —4 X 1-4 X B
53 X 2-3 X *‘“--*’
2-4 2-4 X
3-4 X 3-4 -___-—7'
Table 1 HPM 770/1 Table 2 Clipsal 30 MI
3 N
{ 0
Sl S2 S3
Fl
- 2 3 4 ]
L)/ Q.T\"-;P - E
N/
C S |
o 1
1 1 _,I_ 4 2 . LPI
N
o)

LP1

A complete lighting circuit

Exercise

Draw the circuit diagram for the followi
OWin

. : : : g circuit s o
lighting point 1 is controlled by switch l uit description:

lighting point 2 i

B EPp IS controlled by Switches 2 and 3 (two-

. “.' r‘ = |

ighting points 3, 4 and 5 are controlled by swirch ay switching)
' switch 4

lighting points 6 and 7
dre controlled by switches 5. ¢ and 7 (int
' Intermediate switching)

Figure 7 Complete lighting circuit
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Multiple lighting points

Exercise

From the circuit diagram of Fi

Figure 9 and indicate on your drawing all TPS twin and earth, TPS twin and SDI cables.
on )

A I I

}—3\ S1 "\ S2 = 83

LP] @Lm

N o
Figure 8 Circuit diagram — multiple lighting points
A O
0)
NO 5 5
EO )

LPIl

g.og:o gL co QL co
02 02

Figure 9 Wiring diagram for Figure 5

8 below of multiple lighting points, develop the wiring diagram

S4 10
oL CO
02

(@

To use TPS cables to wire 4 lighting CIrcuit usine
=

the “loop at the light” method of wiring.
Objectives

At the completion of this Practical yoy should be able t
0:

e use TPS cables and the ‘|oq Wi
Sl P at the light .
controlled by individual ks ENt method of WINng to connect two lighting points

AS/NZS 3000

Equipment
Your teacher will provide you with the specifications of the equipment to be used

Specifications
= Hand tools

= TPS twin and earth cable

® TPS twin cable

= TPS single double insulated

® Three BC batten holders and mounting flanges

* [Four standard pattern single gang switches

® Four standard pattern mounting blocks

® Cable clips and pin clips

® Test lamps to suit voltage supply

®* Insulation resistance tester

* Danger tags

Procedure 1: Two lighting points individually controlled

1. Before starting work in the work area, confirm that the supply being used is isolated and danger

tagged.

2. The drawing of Figure 10 shows the layout of the circuit being constructed. Obtain the necessary

equipment using the diagram and parts list as a guide.
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-

Batten holders on mounting flanges

pattern switches on
D | mounting blocks

Single gang standard I
i

Figure 10 Equipment and cable layout

3. On the above diagram. mark the location dimensions as indicated by your teachér. Also mndicate

4. In the space below draw a completed wiring diagram of the highting circuit using the ‘looping
from the light” method.

: Figure 11 Wiring diagram |

. Install your wiring and asse-

SSESSOTIAT 2
'\_Dtle_- as lngtrUC]_'E:j b"r v oOuT

assist you: JOUT t=acher. The following points may

e leave approximately 100 mm of
e approximately 15 mm of sheath
use tWO SCrews (o mount a]| ace
twist the stranded conductors of the earth wire

twist conductors together when more than one
g i
double back the conductor where

cable tajl behind each a
should Iemain mside
€350res

CCEessory
the accessory

cable is to be installed in 2 terminal
only one cable is to be inserted into a terminal

. Before connecting the to the supply test the

_ , msulation resistance of 2R
switches in both the off and on Nositiors: sistance of the circuit with the

¢ 1nsulation resistance between the active and neutral conductors
° insulation resistance between the active and earth

= insulation resistance between the neutral and earth conductors

your teacher for assistance

- With the supply isolated, correctly connect the circuit to the supply terminals. Remove the

anger tag and tumn on the supply.

. Confirm that the circuit operates correctly. If not, follow the teacher’s instructions to diagnose

the fault.

Have your teacher check your completed practical

. Isolate the circuit and fit a danger tag to the isolating device. Confirm circuit isolation using

test lamps or a multimeter.



Procedure 2: Adding a lighting point co
layout of the additions to the circuit to be installed. Obtain

1. The drawing of Figure 12 s!
the necessary equipment using

ntrolled by two-way switc hing

hows the | _
the diagram and parts list as a guide.

= LP3
From LP1 = ®
®
[ | i
S2 S3 S4

2. On the above diagram, mark the location dimensions as indicated by your teacher. Also indicate

Figure 12 Equipment layout — two-way lighting circuit

which are twin and earth and twin cables.

3. In the space below draw a comp

from the Light’ method.

leted wiring diagram of the lighting circuit using the ‘looping

. Before connecting the to the supply test the

137

4. Install your w

Iring and ACCessor: :
: Ories as
assist you: Histructed by your teacher. The following points may

leave aPproximately 100 mm of cable tai]
approximately 15 mm of sheath, should |
use two SCrews to mount gl accessories
lw?st the stranded conductors of the earth wire

behind each accessory
rf€main inside the accessory

. . i 1 3 " - .
switches in both the off and on positions. nsulation resistance of the circuit with the

o fnsulatfon I'ES}S[anCE: between the active and neutral conductors
° insulation resistance between the active and earth

- insulation resistance between the neutral and earth conductors

e ——————————————————
‘)

your teacher for assistance

. With the supply isolated, correctly connect the circuit to the supply terminals. Remove the

anger tag and turn on the supply.

. Confirm that the circuit operates correctly. If not, follow the teacher’'s instructions to diagnose

the fault.

Have your teacher check your completed practical ‘

. Isolate the circuit and fit a danger tag to the isolating device. Confirm circuit isolation using

test lamps or a multimeter.

. Carefully dismantle the equipment, remove the danger tag and return all equipment to its

proper place.



| 38

i estion ey
Review qu ise what you have learnt in this topic.

These questions will help you re)

1. Briefly explain what is meant by the ‘loop at the light” method of wiring.

Questions 2 to 7 are about the circuit described below

A lighting circuit consists of the following:
e lighting point 1 controlled by switch 1

e lighting point 2 controlled by switch 2
e lighting points 3 and 4 (parallel connected) controlled by switch 3

e lighting point 5 controlled by switches 4 and 3 (two-way switching)

e lighting points 6 and 7 (parallel connected) controlled by switches 6, 7 and 8 (two-way and
intermediate switching)

e lighting point 8 controlled by switch 9

2. Draw the circuit diagram for the lighting circuit.

3. Complete the diagram of Figure 14 by drawing the cable arrangement for the lighting circuit. TPS
cables and the ‘loop at the light’ method of wiring are to be used. On the diagram clearly show the

types of cable to be used (eg SDI twin, twin and earth).

= L2 L3 L4 Ls L6 L7 L§
LR O R S T C e O
_ N B .
ol o] ] [ellE]fE][e] o] [=
i} 2 5 ;—l s s s7 S8 59
L

Figure 14 Lighting circuit cable arrangement

10
co
Dl-m / 82

Fi s _a » : -
gure 15 Wiring diagram for lighting point 2 and switch 2 ‘ .

LTS _—”

139

5. Complete the wiring diagram of B
- " dlIr) ‘.}f Nira 1£
points 3 and 4 ang AR EIE«.UTL 16 by drawing the connect; ' 1113
2« Also show (he INComing and o:l}g: 'mqmreg i
Ing conduciors.

®)
8 L
O
O
LP3 LP4

0
QL co
02/ s3

Figure 16 Wiring diagram for lighting point2 3 and 4 and switch 3

6. Complete the wiring diagram of Fi -
: _ gure 17 by drawing the connecti . g B
point 5 and switches 4 and 5. Also show the incoming and outgoing}zso;il?;ii g

EOL
6 &

O
LPs

10 10
gL cO QL co
02 02
S4 S5

Figure 17 Wiring diagram for lighting point 5 and switches 4 and 5

7. Complete the wiring diagram of Figure 18 by drawing the connections required at lighting
points 6 and 7 and switches 6, 7 and 8. Also show the incoming and outgoing conductors.

The intermediate mechanism should be a HPM type.

@)
O : 5 L
5 @ O
® o
LP6 LP7
10
10 03 40 oL co
QLDSO Q1 20 02 S8
S6 S7

Figure 18 Wiring diagram for lighting point 3 and switches 4 and 5
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The ‘loop at the switch® method is
) —_"—- ' n, A an alle |
._Fﬁ-ﬂcu]aﬂy useful wiring meth Ve (o the
example, where a two storey buj|ding.is‘::fe 18 little spgce for cables at

A | floor, generally giving little s Structed with ¢ the lighting point. For
ahout the wirine of lighting circuits using the ‘loop at the switch' methog : pace for cables in the ceiling ;PO l]f:(jiuw fl on the ceiling of the lower
S oL e er tloor

This method is not used to the same €Xtent a

behind switches that are moun S the loop at the light meth

ted on dogr architraves od due to the lack of space

the lighting circuit of a _=_'_-; allation that incorporates one-way, two.

[ il e .

. =3 ;1_*: S - ..-;.'.'."'r 1.'_;:l_‘:..._:_..‘_k .. S "i -'__‘: - .
e » - " E 1 | i i .

s1ale SWIHCHhINnE O6 HENUnE
| - el - oy T S e W |

: hat incory drates one-way, two-
ere the ‘loop at the switch’

____________

_________
=== it e o d M S e e e = S T
oy

______

Figure 1 Cabling arrangement ~ ‘loop at the switch' method

A L Wl
cable u

cable us ed and earth, SDI)

) th ?. ring diagram on Figure 2 for ‘loop at the switch® method of wiring. Indicate each type of




N Toyiled lichting points using ‘loop at the SWitch’
. _"'“ =1 _.; b '||_Lf."'"-1|:,. £ F‘:'"IEE.!--_. mm — =l hng pn

Two-way and intermediate SWltching

N MRt T

~ Exercise 4

Draw the wiring diagram of Figure 5 for ‘loo e
L e in switching controlling ope Jighi s ¢ S¥ileh' method

z f wiring for two-way and
inten ng one lightip . of wiring y an
~ and earth, SDI, separate earth). ghting point Indicate each type.
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Practical exercise: The loop at the switch method of wiring |
“ Batten holders on mounting flanges

Task | e
itch® method of wiring. ’

To use TPS cables t0 wire a lighting circuit using the ‘loop at the sW

Objectives

At the completion O
e use TPS cables and the ‘Joop at the switch’ method

controlled by individual switches
t the switch’ method of winng to extend an existing light circuit

t controlled by two-way switching

Single gang standard
pattern switches on

use TPS cables and the j‘looP -
by adding an extra lighting poin

e test these circuits for correct operation and compliance with the testing requirements of _
AS/NZS 3000 mounting blocks
Equipment
Y our teacher will provide you with the specifications of the equipment to be used.
Specifications "
= Hand tools ; , — E
Twin and earth .
T
= TPS twin and earth cable RTHEIRS BTl
= TPS twin cable
e e Figure 6 Equipment and cable layout
s  Three BC batten holders and mounting flanges _
»  Four standard pattern single gang switches 3 On the above diagram, mark the location dimensions as indicated by your teacher.
» Four standard pattern mounting blocks 4. In the space below draw a completed wiring diagram of the lighting circuit using the ‘looping
= Cable clips and pin clips from the switch’ method.
* Test lamps to suit voltage supply
= Insulation resistance tester
* Danger tags |
p _ | 9
rocedure 1: Two lighting points individually controlled
1. Before starting work in th :
tagged. : in the work area, confirm that the supply being used is isolated and danger
2. The drawing of Figure 6 show
: s the layout of the circuit being co .
ing t - nsiru i
equipment using the diagram and parts list as a guide. ¢ cted. Obtain the necessary
{
i
Figure 7 Wiring diagram

- B——
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ur teacher. The following points May assjg, l
.’ 1. The drawing of Figure 7 shoys the layout of
0

the necessary equipm . ‘ the additinn _
¥ €quipment using the diagram 3 lions to the CIrcuit to be installed. Obtain

s Install vour wiring and accessories as instructed by yo
nd parts Jjst a5 , siiide

g leave approximately 100 mm of cable tail behind each accessory
approximately 15 mm of sheath should remain inside the accessory
From LP1 Lp)

yse two screws to mount all accessories

L ]
L]
L

e rwist the stranded conductors of the earth wire

e twist conductors together when more than one cable is to be installed in a termina]
L ]

double back the conductor where only one cable 1s to be inserted into a terminal

6. Before connecting the to the supply test the insulation resistance of the circuit with the switches in

both the off and on positions:
insulation resistance between the active and neutral conductors
Twin and earth

insulation resistance between the active and earth
insulation resistance between the neutral and earth conductors.

' Al

| ? If you obtain a reading of less than infinity, ask ' [
vour teacher for assistance |
Twin and earth Tt:]_;]nd Twin
7. With the supply isolated, correctly connect the circuit to the supply terminals. Remove the anger E 7
tag and turn on the supply. = %
5. 7s SDI
8. gc:ﬂnfrm that the circuit operates correctly. If not, follow the teacher’s instructions to diagnose the 52 53 54
Figure 7 Equipment layout - two-way lighting circuit

2. On'the above_ diagram, mark the location dimensions as indicated by your teacher. Also indicate
which are twin and earth and twin cables.

}solale otrh: ;u:lmt an[:r fit a danger tag to the isolating device. Confirm circuit isolation using test
amps timeter. 3. In the space below draw a completed wiring diagram of the lighting circuit using the ‘looping
from the light’ method.

Figure 8 Wiring diagram




d by your teacher. The following points may

4. Install your wiring and accessories as Instructe

assist you:

Jeave approxi
approximately
use two screws to mou
twist the stranded conducto
twist conductors together W
double back the conductor where

test the insulation resistance of the circuit with the

f cable tail behind each accessory

mately 100 mm 0
ide the accessory

15 mm of sheath should remain 1ns
nt all accessories

rs of the earth wire
hen more than one cable is to be installed in a terminal

only one cable is to be inserted into a terminal

5 Before connecting the to the supply

switches in both the off and on positions:
e insulation resistance between the active and neutral conductors

insulation resistance between the active and earth

[ ]
insulation resistance between the neutral and earth con

e ductors.

? i you obtain a reading of less than infinity, ask

your teacher for assistance

With the supply isolated, correctly connect the circuit to the supply termi
‘ t
anger tag and turn on the supply. pply terminals. Remove the

7. Confirm that the circuit operates correctly. If not, follow the teacher’s instructions to diagnose

the fault.
Have your teacher check your completed practical ]

8. Isolate the circuit and fit a dan ' '
er la i . 5 s
toxt larices et ger tag to the 1solating device. Confirm circuit isolation using

9. Carefully dismantle the equi
me
S equipment, remove the danger tag and return all equipment to its

” | Briefly explain what is meant by (he

Review question

¢ questions will he s
These 4 Ip you revise whyy o
ALIn this top;

S lopie,

loop at 1ght’
P at the ligh method of wiring

Questions 2 to 7 are about the cirens
rcuait described
below

A lightipg circ.uit consists of the followino-
o lighting point 1 controlled by switch I}g.

o lighting points 4 is controlled by switches 3and 4
nd 4 (two

| e lighting point 5 and 6 (par | “way switching)
parallel connected) are controlled by switches 5
Y SWILChes 5 and 6 and 7 (two-

I| # " -
and intermed ;
1ate switchin g) way

e lighting points 7 controlled by switch 8

|
‘. 2. Draw the circuit diagram for the lighting circuit

3. Complete the diagram of Fi
gure 8 by drawin
& . : g the Cable . -
cables and the ‘loop at the switch’ method of wiring are gﬂg:;zsﬂgﬂh t:ed}lghtmg (;in:uit. TPS
- lagram clearly show

|
the types of cable to be used (eg SDI, twin, twin and earth)

L1 12
: L L6 L7

=
* O o I

[] [ N e ) O

S4 S3 S6 S7 S8

S1 S2 S3

‘. Figure 8 Lighting circuit cable arrangement

igure 9 by drawing the connections required at lighting points 2

4. Complete the wiring diagram of F
nductors.

and 3 and switch 2 . Also show the incoming and outgoing ¢o

|
|
: @
E L
| 6 O
| O
J LP2
|
10
oL €O) ¢
02
Figure 9 Wiring diagram for lighting points 2 and 3 and switch 2
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Total marks available for this test are 10

student equipment required

Non-programmable calculator

e Pens, pencils, erasers
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W]uch of the followin
g IS Nnot an €xa am
Ple of
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| d:‘, tuon A — = pIC[Ol’i
al *
(a) 1SOmetric d""“’lngz

(b orthogonal
(c) axonometric
(d) oblique

| . 1 | *UW I ..L:.':v ,-I-,E.Ji v
SRR alist .
L‘ ' I ' Bad. .7 I T.h& dl’ann tha[ Co
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| - i - of an object is called a/zp- )’Slemallcally arr j
BRLIE ™ (B) | anged views of the faces
. ) = (A)  oblique drawing
- B orthogonal drawing

(C axonometric drawing
- (D)  chevalier drawing
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14.

19,

16.

17.

18.

19.

ting that consists of a continuous reinforced concrete pour around the

of foo
ez L ] walls is called:

building is a base for the externa

(A) concrete slab footing
(B) strip footing

(©) stumped footing

(D) pier and beam footing

External walls of brick with an internal timber frame are called:

(A) feature walls
(B) double brick walls
(C) stucco walls
(D) brick veneer walls

When working in the scrawl space of a roof it 1s essential to walk only on the:

(A) rafters
(B) ceiling joists
(C) purlins
(D) battens

The sub floor timber used to support the floor joist is called:

(A) the bearers

(B) the piers

(C) the bottom plate
(D) the studs

The vertical members of a imber framed wall are called the:

(A)  studs
(B)  noggings
(C) braces
(D)  lintel

The honzontal pieces of timber fixed between studs are called:

(A)  studs
(B)  noggings
(C)  braces
(D)  lintel

The weight of the roof of a building is supported by:

(A)  the external walls

?8 :cemumm! walls
oo hsniis s

(D) the roof pnﬂﬂg

gection B

Answer the following questions i the space proyig

for each question are as indic: :
Indicated This sect YOUr aNSwer sheet. Marks

On 15 worth 20 marks.

Questions 1 to 7 refer to the draw

ASSEMBLY. N8 itled SWITCH Box pErasr

2 1, What drawing methods have pe
€N Used to produce this drawing sheet?
1 2. What is the drawing number?
1 3. State the reason for showing the exploded view
1 4. How are the ends joined to the body of the switch box?

2 5. Could you manufacture the switch box from the i ‘
e informatio { no?
Yes/NO. Supply two reasons for your response. g

1 6. What type of dimension is indicated by (2) on detail B?

2 7. How many holes are required to be cut in the switch box?

Questions 8 to 15 refer to the drawing titled AIR PLLUTION CONTROL SYSTEM
SCRUBBER DETAIL ASSEMBLY.

2 8. Name the type and thickness of material used to manufacture the scrubber.

1 0. The thickness of material used to manufacture the mounting brackets is?
1 10. What is the length of item H?

1 11. State the after-weld treatment given to the inside of the vessel.

2 12. Why is the drawing classed as a detailed assembly?

[ * . q
1 13. How many drawing sheets are there relating to the air pollution control system

1 14, What was the length of item H on the original drawing”

1 15. What do the letters UNO indicate?

g —




2 holes 100 | 150 \ /—\4 holes

290 Hinge

Rear View Front View

Right Side View

S N
; = |
Detail B
Section A - A
Exploded pictorial assembly
TITLE

SWITCH BOX DETAIL ASSEMBLY

@G DREAWN BY | ORDERED BY | SCALE | DATE DRGN° _
ASC we NTS [z27.2.98 =17
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we NTS [27208 46217

.@ - DRAWN BY | Or
-(_j_, ASC / DERED BY | SCALE | DATE / DEG N°
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= ‘_\ > \

/mz200 0D
2800 D flange

DO NOT SCALE

' RIGHT HAND SIDE VIEW

300

9200 0D
800
(
.

|
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100 dO:s I
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iy P —— '
25 50 0300 0D I p— —
’\ 2400 0D e 018
. : o
S
Notes:
' 1. Material 5 mm low carbon steel plate. (UNO)
'on 862 0 ' Xi_ﬁ_ 2. Completed assembly to be hot dipped galvanished.
o Detall “B” gt grL 150 -l & ° % All seams either MMAW or GMAW welded and ground flush on the
inslde of the vessel.

50 x50 x 6 LL.S angle
DETAIL "A"

I5SUED FOR PRODUCTION

Mounting bracket

UNLESS NOTED OTHERWISE
TOLERANCES ARE:

LINEAE Nominal
ANGULAR

MANUFACTURING AND ENGINEERING

DIVISION
AIR POLLUTION CONTROL SYSTEM
SCRUBBER DETAIL ASSEMBLY

MATERIAL

AS LIGTED
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SIZE|DRGN™ pg71-3
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Section C
. o pach auestion 1s worth 10 marks
The following questions require freehand drawings Ll_“h q,l~ ing and the use of 'k
Mu Lt 11 be awarded of atiention to detail, correct proportiOniis | ' Correct
arks wi awardec
. _, [
line types.

Question |
[Ise the orthogonal views showi

provided on your answer sheel.

, below to produce an isometric sketch in the space

PO NOT dimension the drawing.

P25 — | "
_*\ —————
| HIE
{8
~
S
Top view
3 64 n 20
W R . : o
| L N
I
Q
8 . | | [~—0220

Front view

Question 2

Use the isometric view shown to produce a freehand-dimensioned orthogonal sketch in the
space provided on your answer sheet,

2y
OLESe
8.~

\

gection D

rks Answer the follow; B A a3
M i clarhis mgqnu.lmmmllnr SPace provic
arks lor each question are gg indicated Provided on your answer sheet.

Question 1 - 10 marks

Draw the AS/NZS 1102 symbol for the followi ng:

) (A) Electric range

) (B) Flood light

2 (C) Double 10 A socket outlet
9 (D) Two way switch

2 (E) Light dimmer.

Question 2 - 10 marks

The following questions refer to the electrical layout shown on the house plan
on the next page. Answer each question in the space provided on your answer

sheet.

(a) What type of clock is shown in the kitchen?

(b) What type of lighting is used in the garage?

() What type of switch is used to control the wall light at the entry”
(d) Two socket outlets are labelled W.P. What does this mean?

(e) Where is the switch board located?







gample theory test 2

Time allowed 45 minutes

Total marks available for this test are 100

Marks

/15

/10

/10

/35

Section
Section A

Section B

Section C

Total

Non-programmable calculator

Pens, pencils, erasers

Student equipment required
Rule
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10. 'The most suitable electrical diagram for constructing or assembling electrical equipment

18 the:

(A) architectural diagram
(B) block diagram

(C) circuit diagram

(D) wiring diagram

The electrical diagram containing information relating (o the physical layout and

11.
connection of a circuit 1s the:

(A) architectural diagram
(B) block diagram
(C) circuit diagram

(D) wiring diagram

12. The moving arm of a normally open switch is drawn at an angle of:
(A) 15°
(B) 20°
(C) 30°
(D)45°

13. When developing a wiring diagram for a lighting circuit that contains an unknown type
of switch, you should first develop a/an:

(A) block diagram

(B) switching chart for the switch
(C) circuit diagram

(D) electrical schedule

14. A circuit diagram shows:

(A) the location of items in a building
(B) every conductor and lermination in a circuit
(C) the operation of the circuit

(D) the relationship between sections of a circuit

15, Circuit diagrams are always drawn in the electricall y:

(A) energised condition
(B) hot condition

(C) cold condition

(D) on condition

gection B — 10 marks

e the answers (o the following QUESLIONs in the SPACE Provide
dliSwer

er 1s worth one mark

Wri
| cong.c[ answ

o ow In a circuit dia : :
If the power fl gram is from |efy 10 right thep the seque f
s€quence g Op€ration is fr
om (])

o _(2)

A (3) 1sa suitable test instrument for determjning

th ' 1tch
€ action of 2 SWitch in relation tg Its

tefminals-_

The two major diagrams an electrician would yse during the construction of a dwellj
welling are

) and (5)
A (6) switch 1s used with two-way switches to achieve three-way switching

There are appro?(imatcly 8 constructional phases associated with a residential dwelling. One
of these phases is the roof. Any four other phases are (7) . (8)

© and (10 AT

Section C — 10 marks

Draw your answers to the following questions in the space provided on the answer sheet. Each
Correct answer 1s worth 2 marks.

T Draw the Australian Standard symbol for a signal lamp

2 IRl A 1 <tra i Standard symbol for a normally closed push-button switch

. T itch.
3. Draw the Australian Standard symbol for a single pole single throw switc

4 Draw the Australian Standard symbol for a time delay switch.

ral diagram)

, : itectu
3 Draw the Australian Standard symbol for a spot light (archite
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End of Module Practical Test 1

:. _B'béer;e safe working practices during
o, this practical test

Instructions

e Total marks for this test is 30

®  All tasks are to be attempted

e Marks for each task are as indicated

» No part marks for each task will be awarded
e You have 30 minutes to complete all 4 tasks
e All answers to be entered on the answer sheet provided
e All work to be performed on an individual basis
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rt for that switch, the
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gk 2 - Single position switching - 5 ., .

. i"Hll_jl ent (to be provided by your teacher)
wit ch panel

L ';,ﬂ; p‘mel

i" tq lpmellt

,“, . nng leads

- 1— |
rocel uf IE

. (On your answer sheet, design a lighting circuit (o contr
|2 m,\:} frﬂm a single switch position. ol two paralle| Connected 24 V

Using the appropriate switch and light panels connect the circuit with 4 mm |ead
4 d ! : s'
Have your teacher check your circuit operation.

Task 3 - Two-way switching - 6 Marks

L :; ymer (ta be provided by your teacher)

Switcl aﬂel
Lamg :‘:-1*3; anel
Test equipment
Cc H!ﬂ;:J g leads

i'_._1 I;.:“i E ",r .
o _

)n your answer sheet, design a lighting circuit to control a single 24 V lamp from two
sitions using two-way switching.

sing _,_L‘. 1 :,gpprnate switch and light panels connect the circuit with 4 mm leads.

Have your .@gaqhgr check your circuit operation.

4 — Two-way and intermediate switching - 10 Marks

guipment (to be provided by your teacher)
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‘i'-_ri-i.]ﬂa!f‘q‘_i_b !
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. ishﬁﬁl design a lighting cirult control a single 24 ¥ 1
OS1110ns l' rh f-'ql.'f u‘ww md ]ntamedlale swltchmg ]ﬁads
ircuit with 4 mm

ec
appre uuvw ts switch and light panels connect h -
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hﬁ‘m n y@u have completed the job, ask your

POWER TO THE CIRCUIT UNTIL 17

snh wm‘ﬁiﬁﬁ praetrces during
. eﬂﬂl fest

' structions il
|f ®  Total marks for this testis 35.

| »  To obtain maximum marks for this test, ﬁ:. _
| e ﬁﬁmmlmm:ﬁ . Batten holders op
| F k | Mounting flanges
|

\

|

T

52

o ﬁ.—"

--'-.""' ' i T;--
i[l;wn{& tltklltl :.:.Jl ..-.I.'r-.'l ST i vy | il
lJ ".-I =

—_——T

Single gang standard pattern
switches on mounting blocks

Figure 1 Lighting circuit layout
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Answers
Review questions

1. Mechanical drawing interpretation
L. (a) Assembly |
~ (b) Wheel puller
©7
(d) 11
(e) Third angle
() Symbol in title block
(2) 97-503
15-10-97

2. (a) Detail
@35

4. Centre line -

11 ||l B -
'_' 1 1|—.
N B

, .
1

- [ |
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Q==
D =
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gk m o
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(k) telephone installed on wall
(1) wall telephone outlet

6. (a) d

v O=

(c)

(d) DB
() MB
() R
(2) EF
(h) @
(i)

: I5A
e
7. Usually determined by the Supply Authority

8. “Standard drawings” may be produced for project homes for the same outlay

9. Underground mains. Overhead mains, main switchboard, distribution boards, temporary builders
supply, submains, etc.

10.  The electrician in conjunction with the architect/builder

4. Building structures, materials and sequencing
1. foundation, footing, floor, walls and roof
2. Itacts as the footing as well as the floor, is far stronger and less labour intensive
3; ﬂmjnist—.atimhermcmberzpannin ' /i
loc . m Ing between wall
Bearers ~ a subfloor timber supporting the floor jm’; =

Pier - a column or post supportin ‘beams
Floorboard — material used in floor construction; the slu:f:fe underfoot

other supports

8.

0.

_—

177

Studs — the vertical members in the wall framework

Top plate — the top horizontal member of 4 timer framed wall

Bottom plate — the bottom horizontal member of a timber framed wall to which the studs are fixed
re fix

Noggings — a horizontal piece of timber fixed het
Braces — a length of timber or metal fi ween studs

xed at an : : ¢ Y e o
structure angle across other timbers to give ngidity to the
Single brick wall — wall framing of timber or met
brickwork (one brick deep)

Course — a row of bricks

Feature wall — usually an internal wall to highlight some feature of the brick
Rendered wall — a layer of cement mortar is applied to the face of the wall

al 1s enclosed externally by a veneer of

Approximately 50 mm
To provide insulation against dampness, heat, cold. etc.
Tile — terracotta or cement, steel sheets, fibrous cement sheets. malthoid on timber frame, etc.

To span large distances without supports

10,Plasterboard, fibrous cement sheets, hardboard, lath and plaster, etc.

11.Weatherboards, fibrous cement sheets, stucco, sheets of brick tiles, treated metal panels, plastic

112

13.

14.So that the surface of the cables do not provide a path

15.

16.

wallboards, etc.

(a) Switchboard, cabling, wall brackets etc are installed
(b) Accessories and appliances are connected — ready for inspection.

(1) roof

(11) ceiling

(111) walls

(iv) floor

(v) sub-floor

(vi) footings

for moisture from the external wall to cross

the cavity to the internal wall.

Setting out
Footings
Base

Floor

Roof
Cladding
Interior lining
Tiling
Painting
Finishing

First fixing — after cladding
Second fixing — after painting
(a) installation of switchboard, wall boxes. conduits, point of attachment, €tc
(b) Plasterer - bring cables through ]?lasterboard
(¢) Concreter — installation of conduits or underground cable runs



(d) Plumber — location of hot water pipes, installation of cables away from hot water pipes, 6. Circuit diagrams

zone areas in bathrooms, laundries etc, equipotential bonding . .

: : l. Sw!lchfng chart | Switch No. 3 Single pole doub
3. Electrical drawing Switching chart 2 Switch No. 5 lmempd_ ouble throw

Switching chart 3 Switch ' ediate
Saar - No.
3 et dagram Swidhngihun 4 Suang } ol FoEchmgoe
- . Switching chart 5 Switch No. 4. Single pole thr & i

2. (B) Wirning diagram P €e position

)

3. (C) Block diagram

4. (B) Wiring diagram A @‘
N

D (A) Circuit diagram AC supply +®—O—

6. (D) Architectural diagram i

7. (C) A wiring diagram

8. (B) Wiring diagram . . ———o (P

9. (D) Physical layout of the equipment is determined
10.(B) Standard symbols Y ! TO! 1 11
, oo |9]| o0 12| FToe 8| o2 [Bf] Ao: o
11.(a) — (b) — (c)_@_ | o4 3T O+ 353 0s 53 O« = -
. s NN i

7. Light circuits 1

1. The supply cables incorporating active, neutral and earth are run to each lighting point. All cables
are looped from each lighting point to the next.
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8. Light circuits 2

l. The supply cables incorporate active,
looped from each switch to the next
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Theory test 1 7. Nine (9)
Section A . . 8. Low carbon steel, Smm
1. (A) assembly drawing
0, 10 mm
10.300 mum

~J

(B)  detail drawing
|1.Welds to be ground flush

(C) 1.0m"

L)

4. (D) chain
The drawing shows how :
i 6 S NOW the scrubber js assembled and a][ the details needed
needed to ma :
13.Eight (8) nufacture it

3. (A) diameter

6. (C) 9] mm
14.290 mm

15.Unless notes otherwise.

7. (B) orthogonal

8. (B) orthogonal drawing

9. {C) third angle projection . . AREHOn G
10.(C) isometric projection 3

11.(A) sectioning

12.(B)  section plan
13(C)  millimetres
14.(B)  strip footing

15.(D) brick veneer walls

16.(B)  ceiling joists
2.

I17.(A) the bearers

18.(A)  studs
o0

19(B)  noggings

20.(B) the internal walls

Section B
I. Orthogonal and exploded pictorial {
2. 46217 |
3. To provide clarity of assembly w
4. Fillet and butt welded | 7
T
’ 4

6. An auxiliary dimension




