Engineering Graphics and Design/P2 NSC DBE/November 2023
A QUESTION 4: MECHANICAL ASSEMBLY
@30 Ea—— 10 _
@20 R15 . 210 *‘ ‘* Given:
220 230 e The exploded isometric drawing of the parts of a coupling
ol @10 ‘ ‘k R | assembly, showing the position of each part reative to all
oL 1| | S : | : the others
B o o ' | © L ] e Orthographic views of each part of the coupling assembly
-~ N : I | | < e B e e
T i 1 T 33
Ql ? © I =l L g ¢ g & SEAL [7] Instructions:
L L v === ] 8 8 g e Answer this question on page 6.
10 40 2 HOLES M10 Iy [ S e Draw, to scale 1: 1 and in third-andle orthographic
= ON 86 PCD — ‘ ‘ 3 projection, the following views of the assembled parts of the
|| T coupling assembly:
BRACKET[1] @40 4.1 A sectional front view on cutting plane A-A as seen
from the direction of the arrow on the exploded
15 |5 isometric drawing- The cutting plane is shown on the
- = left view of the flange (part 6).
25 15 @20 4.2 The left view
NOTE:
FLANGE [6] WASHER [8] e Planning is essential.
e The drawing must comply with the SANS 70771 guidelines.
16 e The convention of symmetry may NOT be applied.
\ e Show THREE faces of the M20 NUT (part 9) on the
) sectional front view.
“ @ e Show TWO faces of the M10 BOLT (part 4) on the sectiond
- T—71T front view.
O % V e NO hidden detail is required. [92]
@40 25 30 39
230 WOODRUFF KEY [5] M20 NUT [9]
_
- | L1518
s |1t
@ | |
1 I I | R10 ‘V/
N s
" Re of
Q _ N — § PARTS LIST
/ 24 - PART QUANTITY MATERIAL
I il 1 | BRACKET 1 MILD STEEL
3 Bk | 2 | BUSH 1 BRONZE
R I N
1L - % 3 | COUPLING 1 MILD STEEL
@30
M10 HEXAGONAL BOLT +
48\ ASHER 1 STEEL
5 | WOODRUFF KEY 1 MILD STEEL
COUPLING 3] 6 | FLANGE 1 MILD STEEL
2 7 | SEAL 1 RUBBER
8. o 2 H« 8 | WASHER 1 STEEL
‘ = 210 9 | M20 HEXAGONAL NUT 1 STEEL
1O E — |
| 4 ) - - - - 25 JUSTICE STREET
U N\ ‘ " " | @20 BOUNTY GLENVIEW
! ! ! ENGINEERING CC www.bounty.ca.za
EXPLODED ISOMETRIC DRAWING 0373457669
WD BOLT T IASHER K COUPLING ASSEMBLY
\
@ ALL DIMENSIONS ARE IN MILLIMETRES, @ S IF
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FOR OFFICIAL USE ONLY
{,\;& INCORRECT ORTHOGRAPHIC PROJECTION
S
INCORRECT OVERALL SCALE

INCORRECT HATCHING

PARTS NOT ASSEMBLED

TOTAL PENALTIES ()

ASSESSMENT CRITERIA
LEFT VIEW
POSJBLE | OBTAINED | SIGN | MODERATED
1 | BRACKET 5
2 | COUPLING 6
3 | FLANGE 51
4 | wonexsor | 33
SUBTOTAL 20
SECTIONAL FRONT VIEW
1 | BRACKET 10 3
2 |BUSH 5
3 | coupLING 18
4 | M1OHEX BOLT 8
5 e | 24
6 | FLANGE
7 | SEAL 2
8w | s)

SUBTOTAL 60

GENERAL
1 | CENTRE LINES 3
2 | ASSEMBLY 9
SUBTOTAL 12
TOTAL | 92
PENALTIES (=)
GRAND TOTAL

EXAMINATION NUMBER

EXAMINATION NUMBER 6
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BACK PLATE [6]

26 “g"'}" M18 x 2
S A
i
1l
13 T

M16 NUT [8]

2 HOLES @6 ON
48 PCD

100

HOUSING [3]

3 | 12FINS
ON 56 PCD

KEYWAY

2x4x12DEEP \

‘816‘

OIL LINE FITTING [9]

118 PCD

28LOTS

(—=— EQUI-

SPACED

A CONVENTIONAL REPRESENTATION OF THE
COMPRESSOR WHEEL

QUESTION 4: MECHANICAL ASSEMBLY

Given:

e The exploded isometric drawing of the parts of a turbo core
assembly, showing the position of each part relative to all the
others

e Orthographic views of each of the parts of the turbo core
assembly

¢ A conventional representation of the compressor wheel
(part 7)

Instructions:

e Answer this question on page 6.

e Draw, to scdle 1 : 1 and in third-andle orthographic projection,
the following views of the assembled parts of the turbo core
assembly:

4.1 A sectional front view on cutting plane A-A, as seen
from the direction of the arrow on the exploded isometric
drawing. The cutting plane is shown on the right view of
the housing (part 3).

4.2 The right view

NOTE:

e Planning is essential.

e ALL drawings must comply with the SANS 7107111 guidelines.

e The convention of symmetry may NOT be applied.

e Show THREE faces of the M16 nut (part 8) in the front view.

eDraw the compressor whed (part 7) as a conventional
representation.

¢ NO hidden detail is required. [93]
PARTS LIST
PART QUANTITY MATERIAL
1 | SHAFT 1 STAINLESS STEEL
2 | KEY 1 MILD STEEL
3 | HOUSING 1 CASTIRON
4 | BUSH 1 BRASS
5 | RUBBER SEAL 1 RUBBER
6 | BACK PLATE 1 ALUMINIUM
7 | COMPRESSOR WHEEL 1 ALUMINIUM ALLOY
8 | M16 NUT 1 MILD STEEL
9 | OIL LINE AITTING 1 MILD STEEL
7 POWER AVE
JVBVWV CORON PARK
ENGINEERING CC www_speedy.co.Za
& 091 345 6147
TURBO CORE
ALL DIMENSIONS ARE IN MILLIMETRES. @@ S IF
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FOR OFFICIAL USE ONLY

INCORRECT ORTHOGRAPHIC PROJECTION

INCORRECT OVERALL SCALE

INCORRECT HATCHING

PARTS NOT ASSEMBLED

TOTAL PENALTIES ¢)

ASSESSMENT CRITERIA
RIGHT VIEW
POSSIBLE | OBTAINED | SIGN | MODERATED
1 Saer 63
2 | cowpressor | 3
WHEEL
3 | mienUT 21
4 | frine 23
SUBTOTAL | 14;
SECTIONAL FRONT VIEW
1 | sHaFT 124
2 | Kkey 2
3 | HOUSING 18
4 | sush 53
5 | RUBBER SEAL 4
6 | BACK PLATE Ky
7 | Gopmresees g
8 | mieNUT 4
9 | e 10
SUBTOTAL | 673
GENERAL
1 | CENTRELINES 3
2 | ASSEMBLY 8
SUBTOTAL 11
TOTAL | 93
PENALTIES (=)
GRAND TOTAL

EXAMINATION NUMBER

EXAMINATION NUMBER
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‘ @24 ‘ _2.‘ R50 QUESTION 4: MECHANICAL ASSEMBLY
190
|
] ; Y Given:
| © e The exploded isometric drawing of the parts of a wobble
| 1) . . s .
engine assembly, showing the position of each part relative
, , - 3 to all the others
hoiy © e Orthographic views of each of the parts of the wobble
230 b - 16 engine assembly
[te) I
o L
e T L | @10 | Instructions:
) i 1] ﬁ ‘ ‘ -
@15 ! : i A8 % 37 @4 e Answer this question on page 6.
| i R8 44 e Draw, to scale 1 : 1 and in third-andle orthographic
ol <12 L. ‘« CYLINDER [8] projection, the following views of the assembled parts of the
PISTON [7] wobble engine assembly:
\ ====7 4.1 ONLY the left half of the front view, by applying the
—‘r convention of symmetry.
70 i 70 ====7 4.2 A sectional left view on cutting plane A-A, as seen
from the direction of the arrow on the exploded
15 1 isometric drawing- The cutting plane is shown on the
“""‘ DETAIL A front view of the base (part 1).
— gl ‘ 20 ‘ = 60 | <10
. Ei B L NOTE:
%§¢ [ e p— % +i+ & o Planning is essential.
45.‘ * - T - '« The drawing must comply with the SANS 107111 guidelines.
B -1 @10 COMPRESSION e The piston (part 7) must be drawn in the highest position.
g‘ + - o SPRING [9] TENSION SCREW [10] * Show THREE faces of the M16 nut (part 5) on the sectiond
R = g . view.
e The compression spring (part 9) must be drawn as a
B I ® conventional representation, at the full extension of 20 mm.
19 © e NO hidden detail is required. [93]
g |1 1
& - — — —_——_—f——— ]
8 B
42 < 28 ] “’i 64 PARTS LIST
o ‘ /——‘—:—\ J_:_‘_:_\i PARTS QUANTITY MATERIAL
L0l | |
= | I | I | | I | I ? 1 | BASE 1 CASTIRON
1 65 | BASE [1] 2 | SHAFT 1 MILD STEEL
3 | KEY 1 KEY STEEL
144
53 4 | M16 WASHER 1 MILD STEEL
- 14 62 50 N ‘ 5 | M16 NUT 1 MILD STEEL
! ”ﬂ“ i 6 | CRANK 1 CASTIRON
F o F—— T ©
L{% N 4@% s @ 7 | PISTON 1 MILD STEEL
% 8 | CYLINDER 1 CASTIRON
SHAFT [2] 9 | COMPRESSION SPRING 1 SPRING STEEL
10 | TENSION SCREW 1 MILD STEEL
»‘ ‘es @32 ﬁm‘« 11 | FLY WHEEL 1 CASTIRON
7 WATT STREET
STEAM PUNK INDUSTRIA
ENG'NEER'NG CC WWW-Steamp-CO-za
@ 012 345 6789
M16 NUT [5]
M16 WASHER [4] WOBBLE ENGINE ASSEMBLY

CRANK [6]

EXPLODED ISOMETRIC DRAWING

ALL DIMENSIONS ARE IN MILUUIMETRES.

@& 5
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FOR OFFICIAL USE ONLY
{,\;& INCORRECT ORTHOGRAPHIC PROJECTION
S
INCORRECT OVERALL SCALE

INCORRECT HATCHING

PARTS NOT ASSEMBLED

TOTAL PENALTIES ()

ASSESSMENT CRITERIA
FRONT VIEW
POSSIBLE | OBTAINED | SIGN | MODERATED
1 | ease 53
2 | serew 13
3 | FLY WHEEL 1
4 | NUT + WASHER 4%
5 | toetorer | 5
SUBTOTAL | 141
SECTIONAL LEFT VIEW
1 | ease 133
2 | CYLINDER 10
3 | PIsTON 5%
4 | Sohew 8
5 | SPRING 1%
6 | CrRANK 53
7 | Wasrersnor | 153
8 | FLY WHEEL 7

SUBTOTAL | 661

GENERAL
1 | CENTRE LINES 2
2 | ASSEMBLY 10
SUBTOTAL 12
TOTAL | 93
PENALTIES (=)
GRAND TOTAL

EXAMINATION NUMBER

EXAMINATION NUMBER 6
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Engineering Graphics and Design/P2 SC/NSC DBE/2022
60 12 QUESTION 4: MECHANICAL ASSEMBLY
30 A L6 L 6x3
&,‘ ‘ ‘« 22 25 Given:
| = e The exploded isometric drawing of the parts of a tailstock
il STRAIGHT & 45° CHAMFER
_____ _}l{___ | ©10x38 R23 i KNURLING — H=H \/‘ ] assembly, showing the position of each part relative to all
| DEEP = NS the others
SRND r ° ‘_t ) F— 44+ e Orthographic views of each of the parts of the tailstock
L] /J}K_- © 3 - N T2 = = 3 SLOTS assembl
4__L%;/_ ___| C——f———— 1\ 8 8 = EQUALLY y
' i i \ =1 SPACED
j_ F- - 7 P f L oNPCDS50 16 Instructions:
P —— R12 H — e Answer this question on page 6.
) =i e Draw, to scale 1: 1 and in third-andle orthographic
g M16 x 2 = R5 L . .
- 7 45 | AA 5 — @80 projection, the following views of the assembled parts of
s | S 12 60° the tailstock assembly:
12 @30 30 4.1 A sectional front view on cutting plane A-A, as seen
T @14 from the direction of the arrow on the exploded
\ t | isometric drawing- The cutting plane is shown on the
A 1 ADJUSTING HAND WHEEL [4] right view of the tailstock (part 1).
i . i mr i i . i , 4.2 The right view
_1 Oe6 =
L Ll nal I @30
L . NOTE:
44 ‘ ! ‘ 44 e ¢ Planning is essential.
4 57 | 30 e The drawing must comply with the SANS 10111
100 114 @16 guidelines.
KEY [5] e Align point P on the adjusting stud (part 3) with point P on
—— the tailstock (part 1).
TAILSTOCK [1] A WASHER [6] x e Show THREE faces of the M16 nut (part 7) in the front
12, 42 = view and TWO faces of the M10 locking nut (part 9) in the
‘ ‘ ‘ = right view.
:L — NO hidden detail is required.
12 R11 = : Add cutting plane A-A- [93]
M16 x 2 55
N - - _ _ _
8 . M16 NUT [7] M10 LOCKING STUD [8]
N
SRR -
B \, -
T 216 o — PARTS LIST
84 9
- M10 x 1 PARTS QUANTITY MATERIAL
DEAD CENTRE [2]
M10 LOCKING NUT [9] 1 |TAILSTOCK 1 CASTIRON
2 |DEAD CENTRE 1 ALLOY STEEL
3 | ADJUSTING STUD 1 MILD STEEL
N
§ 40 o 39 - 4 | ADJUSTING HAND WHEEL 1 CAST STEEL
= ‘ _‘ ‘ | 5 |KEY 1 MILD STEEL
— — T 6 |WASHER 1 MILD STEEL
@_/ ; 20 7 |M16NUT 1 MILD STEEL
- 1To 8 |M10 LOCKING STUD 1 MILD STEEL
9 |M10 LOCKING NUT 1 MILD STEEL
ADJUSTING STUD [3] TURNIT 11 SALAH ROAD
MANE
ENGINEERING CC www.turnit.co.za
EXPLODED ISOMETRIC DRAWING TAILSTOCK ASSEMBLY
ALL DIMENSIONS ARE IN MILLIMETRES.
ALL UNSPECIFIED RADII ARE 6 mm. @ E} [5]
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FOR OFHAICIAL USE ONLY
é;& INCORRECT ORTHOGRAPHIC PROJECTION
INCORRECT OVERALL SCALE
INCORRECT HATCHING
PARTS NOT ASSEMBLED
TOTAL PENALTIES ()
ASSESSMENT CRITERIA
RIGHT VIEW
1 | TAlLsTOCK 83
2 ADJUSTII;I\]G WHEEL + 8
DEAD CENTRE
3| LEhLae 64
4 | ADJUSTING STUD 14
SUBTOTAL 241
SECTIONAL FRONT VIEW
1 TAILSTOCK 14
2 | DEAD CENTRE 7
3 | ADJUSTING WHEEL 9
4 | ADJUSTING STUD 16 %
5 |miotockncsor | 63
6 | KEY 1 %
SUBTOTAL 541
GENERAL
1 | CENTRELINES 4
2 | CUTTING PLANE 3
3 | ASSEMBLY 7
SUBTOTAL 14
TOTAL | 93
PENALTIES (=)
GRAND TOTAL
EXAMINATION NUMBER
EXAMINATION NUMBER 6
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Copyright reserved

QUESTION 4: MECHANICAL ASSEMBLY

Given:

e The exploded isometric drawing of the parts of a crane hook
assembly, showing the position of each part relative to all
the others

e Orthographic views of each of the parts of the crane hook
assembly

Instructions:

e Answer this question on page 6.

e Draw, to scale 1 : 1 and in third-angle orthographic
projection, the following views of the assembled parts of the
crane hook assembly:

4.1 The right view.

4.2 A half sectional front view on cutting plane A-A.
Show the right half in section, as seen from the
direction of the arrow as shown on the exploded
isometric drawing. The cutting plane is shown on the
top view of the hook anchor (part 3).

NOTE:

Planning is essential.

The drawing must comply with the SANS 70711 guidelines.
The convention of symmetry may NOT be applied.

Show THREE faces of the M18 nut (part 11) on the right
side and TWO faces of the M18 nut (part 11) on the left side
of the half sectional view.

e NO hidden detail is required. [92]
PARTS LIST
PARTS QUANTITY MATERIAL
1 | CRANE HOOK 1 FORGED STEEL
2 | SUPPORT PLATE 2 MILD STEEL
3 | HOOK ANCHOR 1 MILD STEEL
4 | END BUSH 2 MILD STEEL
5 | BUSH 1 MILD STEEL
6 | COLLAR 1 MILD STEEL
7 | PIN 1 MILD STEEL
8 | UPPER SPACER 1 MILD STEEL
9 | RETENTION CLIP 2 MILD STEEL
10 | LOWER SPACER 2 MILD STEEL
11 | M18 NUT 2 MILD STEEL
LIFTWELL " NDUSTRIA
ENGINEERING CC www.liftwell.co.za
@ 012 345 6789
CRANE HOOK ASSEMBLY
ALL DIMENSIONS ARE IN MILLIMETRES. @ g E
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B AS I C - EDUTCAT I ON

FOR OFFICIAL USE ONLY

INCORRECT ORTHOGRAPHIC PROJECTION

INCORRECT OVERALL SCALE

INCORRECT HATCHING

PARTS NOT ASSEMBLED

TOTAL PENALTIES (-)

ASSESSMENT CRITERIA
RIGHT VIEW
POSSIBLE | OBTAINED | SIGN | MODERATED
1 | CRANE HOOK 2 %
SUPPORT
PLATES +
2 | lower 4
SPACERS
HOOK ANCHOR
3 | ew BUSH 4
RETENTION
4 | CLIP+UPPER 2
SPACER
5 | m1sNuUT 2 %

SUBTOTAL 13

HALF SECTIONAL FRONT VIEW

1 | CRANE HOOK 13
SUPPORT
2 | plaTeS 7
3 | HOOK ANCHOR 11
4 | END BUSHES 7 %
UPPER +
5 | LOWER 8
SPACERS
6 | BUSH 2
COLLAR +PIN 1
2
RETENTION
8 | clps 4
9 | m18NUTS 7
NO HATCHING
10 | (ErThalr 1

SUBTOTAL 65

GENERAL
1 | CENTRELINES 3
2 | ASSEMBLY 11
SUBTOTAL 14
TOTAL | 92
PENALTIES (-)
GRAND TOTAL

EXAMINATION NUMBER

EXAMINATION NUMBER 6




Engineering Graphics and Design/P2 SC/NSC DBE/2021
QUESTION 4: ASSEMBLY DRAWING
M20 x 2 15
10 - 260 Given:
— | @30 | e The exploded isometric drawing of the parts of a pressure
R il T " I | pump assembly, showing the position of each part relative
5 k}—‘—ﬂ N I 8 H to all the others
L LlFT I B "e e Orthographic views of each of the parts of the pressure
*ﬁfi*i*iﬂifi Lo S “ pump assembly
iw ii @J«'L h WELDING SYMBOL * A welding symbol
i — = A . ‘ Instructions:
] T e Answer this question on page 6.
16 84 8 RS e Draw, to scale 1 : 1 and in third-angle orthographic
1 i - L . .
116 RUBBER SEAL [2] 210 o projection, the following views of the assembled parts of
[ = the pressure pump assembly:
CYLINDER [1] —10_45° 4.1 A half-sectional front view on cutting plane A-A, as
‘ ‘ ‘ seen from the direction of the arrow on the exploded
@50 50 ) isometric drawing. The cutting plane is shown on the
50 right view of the cylinder (part 1).
T 114 15, 230 HOOK [6] 4.2 The top view
‘ ‘ | M @10 4.3 The right view
2 e o ———— 8 50 50
8 e —— B N I I —— . 0 - - NOTE:
0
t @10 L ! | — e Planning is essential.
— - H . } ‘ e The drawing must comply with the guidelines as contained
in the SANS 107111.
10 BUSH [4 3 /L\ n
= USH 4l ‘ e The convention of symmetry may NOT be applied.
PLUNGER [3] 4 S I . Place the head of the plunger (part 3) inside the rubber
seal (part 2).
§ e Place surface P on the rubber seal (part 2) against
15 40 L] R22 \‘T/ R33 surface P on the inside of the cylinder (part 1).
5 5 32 e Show THREE faces of the M44 nut (part 9) in the front
= R view.
4 BRACKET [7] e The hook (part 6) must be welded onto the bracket (part 7).
7751 Draw, to the given size, the complete welding symbol in
[l S— - 3 the correct position on the right view.
s g o X —I e NO hidden detail is required. [90]
8w > T 3 266
[ i N n
- .
B
J ' PARTS LIST
5 |
- ‘ PART QUANTITY MATERIAL
GUIDE [9] ” s 1 CYLINDER 1 ALUMINIUM
] 2 RUBBER SEAL 1 RUBBER
WASHER [8] 3 PLUNGER 1 MILD STEEL
4 BUSH 1 BRASS
~20 5 GUIDE 1 ALUMINIUM
M44 x4
6 HOOK 1 MILD STEEL
7 BRACKET 1 MILD STEEL
. 8 WASHER 1 MILD STEEL
/> 9 M44 NUT 1 MILD STEEL
) 102 OAK STREET
WESTO PUMPS DINALEDI PARK 1020
ENGINEERING (PTY) LTD www.westopumps.za
M44 NUT [9] PRESSURE PUMP
ALL DIMENSIONS ARE |  ALL UNSPECIFIED
EXPLODED ISOMETRIC DRAWING IN MILLIMETRES RADII ARE 3 mm @ S [5]
A
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B AS I C - EDUTCAT 1 ON

FOR OFFICIAL USE ONLY

INCORRECT OVERALL SCALE

INCORRECT HATCHING

PARTS NOT ASSEMBLED

TOTAL PENALTIES (-)

ASSESSMENT CRITERIA
RIGHT VIEW
1 | SHAFT+BUSH | 13
CYLINDER +
2 | BRACKET + 4
HOOK
3 | Guoe 6
SUBTOTAL 1113
HALF-SECTIONAL FRONT VIEW
1 | CYLINDER 12
2 |RUBBERSEAL | 23
3 | PLUNGER 5
4 | BUSH 2
5 | GUIDE 113
o Bmoer
P e
SUBTOTAL 46
TOP VIEW
1 | CYLINDER 53
2 | o
3 | GUIDE + SHAFT | 43
o
SUBTOTAL 171
GENERAL
1 | CENTRE LINES 3
2 | ASSEMBLY 8
o moe
SUBTOTAL 15
TOTAL | 90
PENALTIES ()
GRAND TOTAL

EXAMINATION NUMBER

EXAMINATION NUMBER 6
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EXPLODED ISOMETRIC DRAWING

Copyright reserved

M28 NUT [1]

‘

AN EXAMPLE OF THE CONVENTIONAL
REPRESENTATION OF A BEVEL GEAR

2
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240

@32
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=
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_16_

_ pi v — —
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7,‘101 65 18| 43

142
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16
||

ol by

o 4

2

Q

SPACER [8]

12 x @8 BALLS
33
28
<,\// 17
o\
R —
AT
© B e IR=10%
S T rrsss
| I N R
U I R
\A I
22
BEVEL GEAR [9]

BAS I C-EDUCATION

BEARING [7]

2 x2 KEY WAY

QUESTION 4: MECHANICAL ASSEMBLY

Given:

e The exploded isometric drawing of the parts of a shaft
assembly, showing the position of each part relative to all the
others

e Orthographic views of each part of the shaft assembly

e An example of the conventional representation of a bevel
gear

Instructions:

e Answer this question on page 6.

e Draw, to scale 1: 1 and in third-angle orthographic projection,
the following views of the assembled parts of the shaft
assembly:

4.1 A half-sectional front view on cutting plane A-A. Show
the top half in section, as seen from the direction of the
arrow on the exploded isometric drawing. The cutting
plane is shown on the right view of the bearing housing
(part 6).

4.2 The right view

NOTE:

e Planning is essential.

e The drawing must comply with the guidelines as contained in
the SANS 10111.

e The convention of symmetry may NOT be applied.

e The surfaces marked V on the shaft (part 4) and the right
bearing (part 7), must be aligned with the surface marked V
on the inside of bearing housing (part 6).

e Show THREE faces of the M28 nut (part 1) in the half-
sectional front view.

e Draw the left bearing in detail and the right bearing as a
convention representation.

e Add cutting plane A-A.

e NO hidden detail is required. [93]
PARTS LIST
PART QUANTITY MATERIAL
1 | M28 NUT 1 MILD STEEL
2 | OUTER FLANGE 1 MILD STEEL
3 | INNER FLANGE 1 MILD STEEL
4 | SHAFT 1 TOOL STEEL
5 | WOODRUFF KEY 1 TOOL STEEL
6 | BEARING HOUSING 1 PEWTER
7 | BEARING 2 TOOL STEEL
8 | SPACER 1 MILD STEEL
9 | BEVEL GEAR 1 TOOL STEEL
G S P (I:'\](LINDER STREET
DUSTRIAL PARK
SHAFTS AND GEARS www.shaftsgalore.co.za
SHAFT ASSEMBLY
ALL DIMENSIONS ARE IN MILLIMETRES @E» E
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f ¢ FOR OFFICIAL USE ONLY
é\?g\/ INCORRECT ORTHOGRAPHIC PROJECTION

INCORRECT OVERALL SCALE

INCORRECT HATCHING

PARTS NOT ASSEMBLED

TOTAL PENALTIES (-)

ASSESSMENT CRITERIA
RIGHT VIEW
1 |BobY 41
2 | sHAFT 13
3 | M28 NUT + FLANGE 3%
SUBTOTAL 9}
HALF SECTIONAL FRONT VIEW
1 | BoDY 13
2 | SHAFT+KEY 16
3 | BEARING + SPACER 9
4 | FLANGES 13
5 | mzsNUT 41
6 | GEAR 11
SUBTOTAL 66;
GENERAL
1 | CENTRELINES 4
2 | CUTTING PLANE A-A 4
3 | ASSEMBLY 9
SUBTOTAL 17
TOTAL | 93
PENALTIES (-)
GRAND TOTAL

EXAMINATION NUMBER

EXAMINATION NUMBER 6
Sy NN
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AN EXAMPLE OF THE CONVENTIONAL REPRESENTATION 8 HOLES @8 CSINK QUESTION 4: ASSEMBLY DRAWING

OF A SPUR GEAR

AT 90° TO @14

Given:

e The exploded isometric drawing of the parts of a gear and
sump assembly, showing the position of each part relative
to all the others

e Orthographic views of each of the parts of the gear and
sump assembly

e An example of the conventional representation of a spur
gear

60°

Copyright reserved

BAS I C-EDUCATTION

262 .
| | Instructions:
/ T T \ © e Answer this question on page 6.
N [ P L\ “t e Draw, to scale 1 : 1 and in third-angle orthographic
S| Y7Tr7T v o orrrT(e projection, the following views of the assembled parts of
* \ i i / f the gear and sump assembly:
2138 A 252 - 28 4.1 A half-sectional front view on cutting plane A-A.
b11s 272 Show the left half in section, as seen from the
| g | ‘ ‘ | ‘ ! direction of the arrow on the exploded isometric
S mi HLﬂ,'ﬁJ,r““*:T'+“:*"“'L“T,"”' ! 1 j - COLLAR PLATE [6] drawing. The cutting plane is shown on the top view of
Fﬁ ﬂf:frJ'TJ1L““*:*'f“:*"“'r“*"“. | R the spur gear (part 3).
' - ' 4.2 The top view. Show only the top half of the top view
M20 NUT [1] WASHER [2] % gg;g's HAVE BEEN OMITTED by applying the convention for the presentation of a
FOR PURPOSE OF CLARITY symmetrical object.
SPUR GEAR [3] NOTE:
e Planning is essential.
| ‘ - e ALL drawings must comply with the guidelines as
2x15DEEP | e = T = gl contained in the SANS 10111.
Fpe 1 e Show THREE faces of the M20 nut (part 1).
@14 CSINK AT . .
90° e Draw the conventional representation of the spur gear
- COLLAR[7] (part 3) in both views.
,\tH; S f e NO hidden detail is required. [93]
. e : = }
. | 66 | PARTS LIST
M8 SCREW [11] PIN [8] PART QUANTITY MATERIAL
~ R40 8 x HOLES M3 1 | M20 NUT 1 MILD STEEL
- 2 | WASHER 1 MILD STEEL
o 3 | SPUR GEAR 1 CAST IRON
4 | SHAFT 1 CAST IRON
P S QT 5 | BUSH 1 MILD STEEL
6 | COLLAR PLATE 1 MILD STEEL
7 | COLLAR 1 MILD STEEL
8 | PIN 1 MILD STEEL
9 | SUMP 1 CAST IRON
216 10 | PLUG 1 CAST IRON
P 11 | M8 SCREW 8 MILD STEEL
&+ )H
@ 98 BROAD STREET
M10 CASTFO R I\/l MIDDELFONTEIN
] - 4070
‘ ; ENGINEERING (PTY) LTD www.foundry.co.za
o %o
$4 [ GEAR AND SUMP ASSEMBLY
fo
EXPLODED ISOMETRIC DRAWING ALL DIMENSIONS ARE |  ALL UNSPECIFIED
BUSH [5] PLUG [10] SUMP [9] IN MILLIMETRES RADII ARE 3 mm @ 6 5]

Please turn over
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&

N

{) FOR OFFICIAL USE ONLY
& INCORRECT OVERALL SCALE

INCORRECT HATCHING

PARTS NOT ASSEMBLED

TOTAL PENALTIES (-)

ASSESSMENT CRITERIA
TOP VIEW
1 | GEAR 6
2 | COLLAR PLATE 1
3 |Wnsher | 42
4 | SYMMETRY 1
SUBTOTAL 12
SECTIONAL FRONT VIEW
1 | SumP 163
2 | PLUG 7
3 | COVERPLATE 4}
4 | BUSH 3
5 | COLLAR +PIN 5
6 | SHAFT 9}
7 | GEAR 10
8 | Washer 6}
9 | M8 SCREW 6
SUBTOTAL 68
GENERAL
1 | CENTRE LINES 3
2 | ASSEMBLY 10
SUBTOTAL 13
TOTAL | 93
PENALTIES (-)
GRAND TOTAL
EXAMINATION NUMBER
IS A EXAMINATION NUMEER 6
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QUESTION 4: MECHANICAL ASSEMBLY

58
104 10 Given:
15 43 19 - T e The exploded isometric drawing of the parts of
15 . T 10 ~ r a float control assembly, showing the position
‘“‘ 2 N 11l ‘_L‘ e of each part relative to all the others
S I O r ~ e Orthographic views of each of the parts of the
r 1 s2] ™ (B I I
i | : x 3 F---n x : ot gl g 2 float control assembly
! | . P 2 q =t P 3 : 1T &8 = P
N O A = I = i — - —1 o
o34 {1 A 1 | Instructions:
R M s *I “*4 - e Answer this question on page 6.
RETAINING RING [7] { geli11]| PLUG [4] - b 20 eDraw, to scale 1 : 1 and in third-angle
@ __ 811 \ |22 16 orthographic projection, the following views of
‘ 20 the assembled parts of the float control
assembly:
INLET [1] 4.1 A sectional front view on cutting plane
VALVE BODY (F) [5] A-A, as seen from the direction of the
arrow shown on the exploded isometric
104 drawing. The cutting plane is shown on the
38 41 right view of the inlet (part 1).
8 4.2 The right view
/| 1 42 - @30 4.3 The bottom view
N Pl I B S| e Planning is essential.
T i 2320 E e ALL drawings must comply with the guidelines
‘ 5 ¢ T ) 220 as contained in the SANS 10711.
= 29 ‘ | ‘iﬂ e e The convention of symmetry may NOT be
| applied.
" SEAL RING [2] « Show THREE faces of the inlet in the bottom
“—" JET [3] view.
e The plug (part 4) must be placed against the
jet (part 3).
e Add cutting plane A-A in the right view.
e NO hidden detail is required. [94]
R10 R7 »‘ ‘——4
@6 | _20 A W - f
Q[ = gL RO 1 © o PARTS LIST
= {8 o PART QUANTITY | MATERIAL
* \_1_5.\‘] 6 1 | INLET 1 PLASTIC
PIN [8] -—
2 | SEALRING 1 RUBBER
FLOAT TRIGGER [9] 3 | JET 1 LTA PLASTIC
4 | PLUG 1 PLASTIC
5 | VALVE BODY (F) 1 PLASTIC
6 | VALVE BODY (R) 1 PLASTIC
RETAINING
7 | RING 1 PLASTIC
8 |PIN 1 PLASTIC
9 | FLOAT TRIGGER 1 PLASTIC
8 QUARRY STREET
FRQ WR DELTA PARK 1807
NT \/| PROJECTS www.waterproducts.co.za
By, EXPLODED ISOMETRIC DRAWING — 5 = 012 543 6879
FLOAT G
CONTROL @ |€

RO O A r—

Copyright reserved
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B AS Il C-EDUCATTI1 ON

FOR OFFICIAL USE ONLY

INCORRECT ORTHOGRAPHIC PROJECTION

INCORRECT OVERALL SCALE

INCORRECT HATCHING

PARTS NOT ASSEMBLED

TOTAL PENALTIES (-)

ASSESSMENT CRITERIA
RIGHT VIEW
1 | INLET + JET 4
2 | VALVE BODY 2
SUBTOTAL 6
SECTIONAL FRONT VIEW
1 | INLET 14 %
2 | SEALRING 2
3 | RETANING KNG 22
4 | JET 6 %
5 ELFg_PL\JTG TRIGGER + PIN 9
SUBTOTAL 54
BOTTOM VIEW
1 | INLET 93
2 | ReTAnnerNe+ | 93
JET
SUBTOTAL 19
GENERAL
1 | CENTRE LINES 4
2 | SECTIONA-A 3
3 | ASSEMBLY 8
SUBTOTAL 15
TOTAL 94
PENALTIES (-)
GRAND TOTAL

EXAMINATION NUMBER

EXAMINATION NUMBER
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232

EXPLODED ISOMETRIC DRAWING

56

Copyright reserved

130
| 50 0, 50 . 40 24 & 624 8 AN EXAMPLE OF A CONVENTIONAL
T ~ REPRESENTATION OF A WORM GEAR
N - of ol A R < ASSEMBLY
O — EEC e © i O
BN - @20 »H o T 21
BUSH [1] WORM SHAFT [2] M14 RETAINING BOLT [3]
o o RS R6
8 8 W (=9
i
F— L2
DETALT g 3 g Y
QI Q
SPLIT BUSH [6]
68 18
3 PINS @6 $6‘« »m_ *‘6« ﬂek ‘
= | & 73%
20 ‘
8 3
PUMP PLUNGER [4] i it p12 AL Ris
© ‘ P S LH w
- t: : i o o ‘ s H 12
8 o S - 212
& il \I‘\,L Fi-
T \ L1
= —+ 6 1 10
(L oCles | o3
‘ " 210 B SR RE
— R34 g [
| {:} _*3‘
PUMP HOUSING [7] TN 2
COVER PLATE [8]
A
126
33 34 | 14,25
3 HOLES 26 6 | 6,15
|

140

PUMP BODY [9]

B AS I C-EDUTCAT I ON

QUESTION 4: MECHANICAL ASSEMBLY

Given:

e The exploded isometric drawing of the parts of an oil pump
assembly, showing the position of each part relative to all the
others

e Orthographic views of each of the parts of the oil pump
assembly

e An example of a conventional representation of a worm gear
assembly.

Instructions:

e Answer this question on page 6.

e Draw, to scale 1: 1 and in third-angle orthographic projection,
the following views of the assembled parts of the oil pump
assembly:

4.1 The front view as seen from the direction of the arrow
shown on the exploded isometric drawing.

4.2 A sectional right view on cutting plane A-A. The cutting
plane, which passes vertically through the oil pump
assembly, is shown on the front view of the pump
body (part 9).

NOTE:

e Planning is essential.

e The drawing must comply with the guidelines as contained in
the SANS 10111.

e Show THREE faces of the M14 retaining bolt (part 3) in the
front view.

e Draw a conventional representation of the worm gear
assembly in the sectional right view.

e Add cutting plane A-A.

¢ NO hidden detail is required. [96]
PARTS LIST
PARTS QUANTITY MATERIAL
1 | BUSH 1 BRONZE
2 | WORM SHAFT 1 ENS
3 | M14 RETAINING BOLT 1 BRASS
4 | PUMP PLUNGER 1 BRASS
5 | CRANK GEAR 1 EN 19
6 | SPLITBUSH 2 BRONZE
7 | PUMP HOUSING 1 BRASS
8 | COVER PLATE 1 MILD STEEL
9 | PUMP BODY 1 STAINLESS STEEL
101 FLAMINGO
B VJ INDUSTRIAL PARK
www.BVJ.co.za
PROJECTS CC @ 012 345 6789
OIL PUMP
ALL DIMENSIONS ARE IN MILLIMETRES. @ G IF

Please turn over
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FOR OFFICIAL USE ONLY
&
ég INCORRECT ORTHOGRAPHIC PROJECTION

INCORRECT OVERALL SCALE

INCORRECT HATCHING

PARTS NOT ASSEMBLED

TOTAL PENALTIES (-)

ASSESSMENT CRITERIA
FRONT VIEW
1 | COVERPLATE 8
2 | PUMP BODY +BUSH 5
3 | WORM SHAFT 23
4 | M14 RETAINING BOLT 43
SUBTOTAL 20
SECTIONAL RIGHT VIEW
1 | COVERPLATE 144
2 | PUMP BODY 13

3 | CRANK GEAR + SHAFT 17

4 | PUMP PLUNGER 7
5 | SPLITBUSH 3
6 | PUMP HOUSING 10
SUBTOTAL 60
GENERAL
1 | CENTRELINES 4
2 | SECTIONA-A 3
3 | ASSEMBLY 9
SUBTOTAL 16
TOTAL | 96
PENALTIES (-)
GRAND TOTAL

EXAMINATION NUMBER

EXAMINATION NUMBER 6
N
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A

——r— 2HOLES @ 16

ELLIPSE

180
@62
|
T
I
I
|
I
|
I
j\,
140

2100
262

DETAIL S

100

BASE [1]

%,
L,
53

EXPLODED ISOMETRIC DRAWING

98

SLEEVE [2]

@80

@80
220

15

BUSH [6]

4

WASHER [8]

=Y
(=]

M20 NUT [9]

Copyright reserved

4 HOLES @10

234

220

B AS Il C-EDUCATI ON

\ @68

BUFFER [3]

3

‘ ‘

g

268
@20

SEAL [5]

\_;_/

GUIDE [7]

SLOT2x2 @

i

%ﬁ

GRUB SCREW [10]

QUESTION 4: MECHANICAL ASSEMBLY

Given:

e The exploded isometric drawing of the parts of a
sleeve valve assembly, showing the position of
each part relative to all the others

e Orthographic views of each of the parts of the
sleeve valve assembly

Instructions:

e Answer this question on page 6.

e Draw, to scale 1 : 1 and in third-angle orthographic
projection, the following views of the assembled
parts of the sleeve valve assembly:

4.1 A sectional front view on cutting plane A-A,
as seen from the direction of the arrow shown
on the exploded isometric drawing. The cutting
plane is shown on the right view of the base
(part 1).

4.2 The right view. Show ALL hidden detail.

NOTE:

e Planning is essential.

e ALL drawings must comply with the guidelines as
contained in the SANS 10111.

e The convention of symmetry may NOT be applied.

e The sleeve (part 2) must be placed against the
base (part 1) and welded in place. Show the given
welding symbol on the sectional front view.

e The plunger (part 4) must be drawn in position
against the buffer (part 3).

e Show THREE faces of the M20 nut in the front
view.

e Add cutting plane A-A.

e NO hidden detail is required on the front view. [90]

WELDING SYMBOL
NOTE: DRAWN TO SCALE

ALL DIMENSIONS ARE IN MILLIMETRES

PARTS LIST
PART QUANTITY MATERIAL
1 | BASE 1 STAINLESS STEEL
2 | SLEEVE 1 STAINLESS STEEL
3 | BUFFER 1 RUBBER
4 | PLUNGER 1 STAINLESS STEEL
5 | SEAL 1 RUBBER
6 | BUSH 1 BRASS
7 | GUIDE 1 STAINLESS STEEL
8 | WASHER 1 STAINLESS STEEL
9 | M20 NUT 1 STAINLESS STEEL
10 | GRUB SCREW 1 STAINLESS STEEL
Wi(;‘ FAR'I\\I/IAE'\I}F!gEAS
PATENTS WWW.Nampo.co.za

FILLETS ARE R3 AND ROUNDINGS ARE R5

TITLE @
SLEEVE VALVE £
5]

Please turn over
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FOR OFFICIAL USE ONLY

INCORRECT ORTHOGRAPHIC PROJECTION

INCORRECT OVERALL SCALE

INCORRECT HATCHING

PARTS NOT ASSEMBLED

TOTAL PENALTIES (-)

ASSESSMENT CRITERIA
RIGHT VIEW
1 | BASE 6
2 | SLEEVE 1
3 | PLUNGER 1
4 | seAL %
5 | GuiE 1
6 | NUT + WASHER 3
7 | HIDDEN DETAIL 6 %
SUBTOTAL 19
SECTIONAL FRONT VIEW
1 | BASE 7
2 | steeve+Grusscrew | 114
3 | BUFFER 5
4 | PLUNGER 14
5 | SEAL 3
6 | BUSH 2
7 | GuiDE 3
8 | NUT + WASHER 6
SUBTOTAL 513
GENERAL
1 | CENTRE LINES 4
2 | ASSEMBLY 9
3 | CUTTING PLANE 3
4 | WELDING SYMBOL 3 %
SUBTOTAL 191
TOTAL 90
PENALTIES (-)
GRAND TOTAL

EXAMINATION NUMBER

EXAMINATION NUMBER
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126

63

60
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24
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90
42

]
AL B

I
I
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PLACE (S) HERE
/ R15

S
20

A

32
<12

|——

146

<,

I~
Z,

EXPLODED ISOMETRIC DRAWING

Ny

8

2 |

FRAME [2]

|16

]

——

——
‘
|
I
Iy

.
;|

JAW [5]

o
8 @20

126 !

LEVER [8]

S x
o8

=

42

|

K

| 4

26

PIN [3]

8

214

|~

HOOK [4]

0

‘ ‘

M1
©
1%}

O

‘ AF15

- ‘

M10 BOLT [6]

@10

\NL,

220

:

WORM SCREW [7]

Given:

e The exploded isometric drawing of the parts of a
pipe clamp assembly, showing the position of each
part relative to all the others

e Orthographic views of each of the parts of the pipe
clamp assembly

Instructions:

e Answer this question on page 6.

e Draw, to scale 1 : 1 and in third-angle orthographic
projection, the following views of the assembled
parts of the pipe clamp assembly:

4.1 A half-sectional front view on cutting plane
A-A. Show the left side in section, as seen
from the direction of the arrow shown on the
exploded isometric drawing. The cutting plane
is shown on the top view of the base (part 1).
4.2 The top view

NOTE:

e Planning is essential.

e ALL drawings must comply with the guidelines as
contained in the SANS 10111.

e The convention of symmetry may not be applied.

e The worm screw (part 7) must be completely
screwed into the frame (part 2) so that point S will
be at the indicated position.

e The lever (part 8) must be placed in the centre of
the worm screw (part 7).

e In the top view, draw only the right-side M10 bolt.
Show TWO faces of the bolt.

e Add cutting plane A-A.

¢ NO hidden detail is required.

QUESTION 4: MECHANICAL ASSEMBLY

[96]

PARTS LIST

PART

QUANTITY

MATERIAL

BASE

1

CAST IRON

FRAME

1

MILD STEEL

PIN

2

MILD STEEL

HOOK

MILD STEEL

JAW

TOOL STEEL

M10 BOLT

TOOL STEEL

WORM SCREW

HARDENED STEEL

LEVER

HARDENED STEEL

ALL DIMENSIONS

ARE IN MILLIMETRES

DRAWN: WILLEM
DATE: 10/11/2016

WR
PROJECTS

8 VON WHEILIG STREET

ALIES PARK 1791
www.sn_king.co.za
& 069 313 1574

ROUNDINGS ARE R5

FILLETS ARE R3 AND

DRAWING PROGRAM:

CAD 2016

TITLE

PIPE CLAMP

©l=]E

Copyright reserved

B AS Il C-EDUCATI1 ON
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FOR OFFICIAL USE ONLY
&
éﬁz INCORRECT ORTHOGRAPHIC PROJECTION
INCORRECT OVERALL SCALE

INCORRECT HATCHING

PARTS NOT ASSEMBLED

TOTAL PENALTIES (-)

ASSESSMENT CRITERIA
TOP VIEW

1 | BASE 8
2 | FRAME 5
3 | HoOK 5
4 | JAW + M10 BOLT 63
5 X\é(\)/Fég SCREW + 4

SUBTOTAL 281

SECTIONAL FRONT VIEW

1 | BASE ol
2 | FRAME 8
3 | PINS + HOOK 3
4 | JAW +M10 BOLT 9l
5 | WORM SCREW ol
6 |LEVER 3
SUBTOTAL 43

GENERAL

1 | CENTRE LINES 103
2 | ASSEMBLY 9
3 | CUTTING PLANE 5

SUBTOTAL 24}
TOTAL 96

PENALTIES (-)
GRAND TOTAL

EXAMINATION NUMBER

EXAMINATION NUMBER 6
Copyrght reserved RO O A
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A QUESTION 4: MECHANICAL ASSEMBLY
B
36 o Given:
! ‘ ‘ ; e Orthographic views of each of the parts of a
‘ {3 swivel pulley assembly
! | g‘ e The exploded isometric drawing of the parts of
8, é a swivel pulley assembly, showing the position
! of each part relative to all the others
- b——
‘c_,f | N ) Instructions:
o LY 70 |  Answer this question on page 6.
=l 2 228 ! | @34 <24 234 SR 1 @34 e Draw, to scale 1 : 1 and in third-angle
3 : ‘ : orthographic projection, the following views of
Pl o NI 1 g#if::: Ef the assembled parts of the swivel pulley
] S I S assembly:
@14 s \ 718 @14 <25, o 4.1 A sectional front view on cutting
11 1| L E—\ \« 27, <L>l \A plane A-A, as seen from the direction of
M14 NUT [1] WASHER [2] | the arrow shown on the exploded
R9 SPACER [4] BUSH [5] M14 SHAFT [6] isometric draW|.ng. The cutting plane is
L] shown on the right view of the bracket
29 |<8 A——] R30 (part 3).
4.2 The right view
-
S| NOTE:
e Layout planning is essential.
e ALL drawings must comply with the guidelines
as contained in the SANS 107111.
e The convention of symmetry may not be
applied.
© Lol |-< | e Place the M14 shaft (part 6) at point P in the
i ﬁk: ? centre of the slotted groove of the bracket
J E==m N\ | ° (part 3).
8 L © e Show THREE faces of the M14 nut in the front
1 , i | view.
© b ¢ No hidden detail is required.
s ! e Add cutting plane A-A. [88]
33 \
SWIVEL ARM [7] PARTS LIST
PART QUANTITY MATERIAL
@34 @16 1 | M14NUT 1 MILD STEEL
2 | WASHER 1 MILD STEEL
3 | BRACKET 1 MILD STEEL
o4 PULLEY [8]
222 e ‘«¢ 4 | SPACER 1 MILD STEEL
oO—|— 5 |BUSH 1 BRASS
16 °°$ 6 | M14 SHAFT 1 MILD STEEL
= - 7 | SWIVEL ARM MILD STEEL
— — 1 EX
i | i - ‘ < = NGl A@ 8 |PULLEY 1 CAST IRON
~ -~
bl Q@é\ 9 |BUSH 1 BRASS
| |
DOWEL PIN [11] EXPLODED ISOMETRIC VIEW < 10 | PIN 1 MILD STEEL
BUSH [9] i 11 | DOWEL PIN 1 MILD STEEL
— T ALL DIMENSIONS ARE IN | DRAWN: JOHAN APULLEY R
o MILLIMETRES DATE: 10/11/2016 MANUFACTURING WW.apM.CO.2a
FILLETS ARE R3 AND DRAWING PROGRAM: | TITLE
PIN [10] ROUNDINGS ARE R5 CAD 2016 SWIVEL PULLEY [5]

Copyright reserved

* B ASIC-EDUCATTION*

Please turn over
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FOR OFFICIAL USE ONLY
ég& NOT IN THIRD ANGLE
INCORRECT OVERALL SCALE

INCORRECT HATCHING

PARTS NOT ASSEMBLED

PARTS DRAWN IN FREEHAND

PENALTY TOTAL (-)

ASSESSMENT CRITERIA
RIGHT VIEW
1 | BRACKET 7
2 | SWIVEL ARM 2
3 | PULLEY 4
4 | M14 SHAFT 2
SUBTOTAL 15
SECTIONAL FRONT VIEW
1 | M14NUT 5
2 | WASHER 2
3 | BRACKET 14
4 | SPACER 2
5 | BUSH 2
6 | M14 SHAFT 9
7 | SWIVEL ARM 83
8 | PULLEY 53
9 | BUSH 2
10 | SHAFT +PIN 4
SUBTOTAL 54
GENERAL
1 | CENTRE LINES 6
2 | ASSEMBLY 10
3 | CUTTING PLANE 3
SUBTOTAL 19
TOTAL 88
PENALTY(-)
GRAND TOTAL
EXAMINATION NUMBER

AR .
Copyright reserved %8B A'S T C ~E D UCATTION
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|
|
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.

1L

BUSH [6]

224

g
N’

-
i
-

|

|
| 6
20
S
L

PULLEY [7]

‘

220

M12 BOLT [5]

5 ‘« »‘ 5 )
50 20
HOUSING [1]
5 - — @10
. i
- I‘I | |
Jd < | * L
2 g :i: LIS
— N
\ T \
[Te]
20 4
R15 o
R
N
- - - ii — 1 .
: ' j
@12 | I @18
\
"
105 |
FORK [2]
@10
@10
PIN [3] SPRING [4]

=
|
\

12

&

Ti,
L

) ]

%

260
212

WASHER [8] M12 NUT [9]

EXPLODED ISOMETRIC DRAWING

QUESTION 4: MECHANICAL ASSEMBLY

Given:
e Orthographic views of each of the parts of a tension pulley
assembly

e The exploded isometric drawing of the parts of the tension
pulley assembly, showing the position of each part
relative to all the others

Instructions:

e Answer this question on page 6.

e Draw, to scale 1 : 1 and in third-angle orthographic
projection, the following views of the assembled parts of
the tension pulley assembly:

4.1 The front view as seen from the direction of the
arrow shown on the exploded isometric drawing
4.2 A half-sectional top view on cutting plane A-A.

Show the front half in section, in accordance with
the cutting plane that is shown on the left view of
the housing (part 1).

4.3 The left view

NOTE:

e Planning is essential.

e ALL drawings must comply with the guidelines contained
in the SANS 10111.

e The convention of symmetry may not be applied.
The spring (part 4) must be drawn in convention and in
neat freehand.
Show THREE faces of the M12 nut in the top view.
Add cutting plane A-A.

NO hidden detail is required. [92]
PARTS LIST
PART QUANTITY MATERIAL
1 | HOUSING 1 MILD STEEL
2 | FORK 1 CAST IRON
3 |PIN 1 MILD STEEL
4 | SPRING 1 SPRING STEEL
5 | M12 BOLT 1 MILD STEEL
6 | BUSH 2 BRASS
7 | PULLEY 1 CAST IRON
8 | WASHER 1 MILD STEEL
9 | M12 NUT 1 MILD STEEL
" TENSION PULLEY
54 PEARL ROAD
GENERAL PERSEVERANCE
6000
ENGINEERING WORKS .
041 335 1600
ALL DIMENSIONS ARE |  ALL UNSPECIFIED
IN MILLIMETRES. RADII ARE RG. 5]

Copyright reserved
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FOR OFFICIAL USE ONLY

INCORRECT ORTHOGRAPHIC PROJECTION

INCORRECT SCALE

INCORRECT HATCHING

PARTS NOT ASSEMBLED

TOTAL PENALTIES (-)

ASSESSMENT CRITERIA
FRONT VIEW
1 | HOUSING + PIN 3
2 | FORK 4
3 | PULLEY 1
. mg ﬁgg + WASHER + 6
SUBTOTAL 14
SECTIONAL TOP VIEW
1 | HOUSING + PIN 7
2 | FORK 104
3 | M12BOLT 7
4 | BUSH 4
5 | PULLEY 73
6 | WASHER + M12 NUT 43
SUBTOTAL 403
LEFT VIEW
1 | HOUSING 43
2 | FORK 14
3 | SPRING 2
4 | BUSH 1
5 | PULLEY 41
B mg El(a_II__T+WASHER+ 81
SUBTOTAL 22
GENERAL
1 | CENTRE LINES 63
2 | ASSEMBLY 9
SUBTOTAL 153
TOTAL | 92
PENALTIES (-)
GRAND TOTAL

EXAMINATION NUMBER

EXAMINATION NUMBER 6
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PCD 80 19 EXAMPLE OF THE APPLICATION
‘ 15 OF THE CONVENTION FOR THE
M 12 PRESENTATION OF A
= SYMMETRICAL OBJECT
/ = \
2x@40ILHOLE [~ 777" "777 ~= “““/ji NI N
152 8 10 38 110 8
19
ST I E
— + T = o
E 7 I 7 7 :{E“ & 3 214 M8 BLIND
3 | T 2 == 29| HOLE
| . | | | o [ / L
N~
19
76
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M16 x 2

QUESTION 4: MECHANICAL ASSEMBLY

Given:

e Orthographic views of each of the parts of a tool holder
assembly

e An example of the application of the convention for the
drawing of a symmetrical object

e The exploded isometric drawing of the parts of the tool
holder assembly, showing the position of each part relative
to all the others

e The top view centre line and reference point S on page 6

Instructions:

e Answer this question on page 6.

e Using the given centre line and reference point S, draw, to
scale 1 : 1 and in third-angle orthographic projection, the
following views of the assembled parts of the tool holder
assembly:

4.1 A half sectional front view on cutting plane A-A. Show
the right side in section, as seen from the direction of
the arrow shown on the exploded isometric drawing.
The cutting plane is shown on the top view of the base
(part 1).

4.2 The top view. Show only the front half of the top view
by applying the convention for the presentation of a
symmetrical object.

NOTE:

e Planning is essential.

e ALL drawings must comply with the guidelines as contained
in the SANS 10111.

e Apply the convention of symmetry only to the top view.

e Show THREE faces of the M16 bolt (part 8) in the front view.

e In this drawing the M16 bolt (part 8) must be completely
screwed into the tool holder (part 7) .

e Add cutting plane A-A.

M16 BOLT [8]

¢ NO hidden detail is required. [88]
PARTS LIST
PARTS QUANTITY MATERIAL
1 | BASE 1 CAST STEEL
2 | M16 ADJUSTING SCREW 1 MILD STEEL
3 | PLATE i MILD STEEL
4 | SLIDE GUIDE 1 MILD STEEL
5 | SLIDE BLOCK 1 CAST IRON
6 | SPACER 1 MILD STEEL
7 | TOOL HOLDER 1 MILD STEEL
8 | M16BOLT 1 MILD STEEL
13 BALLACK STREET
B VJ NEW GERMANY
www.bvjpro.co.za
PROJECTS CC % 031BMUNICH

TOOL HOLDER

ALL DIMENSIONS ARE IN MILLIMETRES.
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FOR OFFICIAL USE ONLY
{33& INCORRECT SCALE
INCORRECT HATCHING
[l | B B - B ] PARTS NOT ASSEMBLED
[l S| |
TOTAL
ASSESSMENT CRITERIA
TOP VIEW
1 |BODY 54
2 | ADJUSTING SCREW 6
3 |PLATE 1
4 | SLIDE BLOCK 24
5 | SPACER 3
6 | TOOL HOLDER 1
7 [M16 BOLT 24
SUBTOTAL| 19
SECTIONAL FRONT VIEW
1 |BODY 13
2 | ADJUSTING SCREW 10
3 |PLATE 3
4 |SLIDE GUIDE 33
5 |SLIDE BLOCK 43
6 | SPACER 3
7 | TOOL HOLDER 10
8 |M16 BOLT 8
SUBTOTAL| 55
GENERAL
1 | CENTRE LINES 3
2 | CUTTING PLANE 4
3 | ASSEMBLY 7
SUBTOTAL| 14
TOTAL| 88
PENALTIES (-)
GRAND TOTAL
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QUESTION 4: MECHANICAL ASSEMBLY

Given:

e The exploded isometric drawing of the parts of a steam valve
assembly, showing the position of each part relative to all the

others.

¢ Orthographic views of each of the parts of the steam valve

assembly.

Instructions:

e Answer this question on page 6.

e Draw, to scale 1: 1 and in third-angle orthographic projection,
a sectional front view on cutting plane A-A, as seen from
the direction of the arrow shown on the exploded isometric
drawing. The cutting plane, which passes vertically through
the centre of the assembly, is shown on the top view of the

valve base (part 1).

e ALL drawings must comply with the guidelines as contained in

the SANS 10111.

NOTE:
¢ Planning is essential.

e The M12 bolts (part 12) which connect the filler piece (part 2)
to the valve base (part 1) are not shown and not required to

be drawn.

e The M8 bolts (part 11) which connect the filler piece (part 2)
to the split piece (part 3) are not shown and not required to be

drawn.

e The spacing bolt (part 8) must be placed through the split
piece (part 3) so that point S will be at the indicated position.

e Show THREE faces of the M18 nut.

¢ NO hidden detail is required. [98]
PARTS LIST
PARTS QUANTITY MATERIAL
1 | VALVE BASE 1 CAST IRON
2 | FILLER PIECE 1 CAST IRON
3 | SPLIT PIECE 1 CAST IRON
4 | HAND WHEEL 1 MILD STEEL
5 | VALVE CAPS 2 STAINLESS STEEL
6 | SPRING 1 SPRING STEEL
7 | CONNECTING ROD 1 STAINLESS STEEL
8 | SPACING BOLT 1 TOOL STEEL
9 | WASHER 1 MILD STEEL
10 | M18 NUT 1 MILD STEEL
11 | M8 BOLT 2 MILD STEEL
12 | M12 BOLT 4 MILD STEEL
17 MAIN ROAD
WEST COAST VELDDRIFT
MANUFACTURING 736
WWW.WcCe.Co.Za
TITLE
STEAM VALVE ASSEMBLY

ALL DIMENSIONS ARE
IN MILLIMETRES.

ALL UNSPECIFIED
RADII ARE R3.
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FOR OFFICIAL USE ONLY

/j;z& INCORRECT SCALE

INCORRECT HATCHING

PARTS NOT ASSEMBLED

TOTAL PENALTIES (-)

ASSESSMENT CRITERIA
SECTIONAL FRONT VIEW
1 | VALVE BASE 163
2 | VALVE CAPS 83
3 | SPRING 13
., | CONNECTING g
ROD 2
5 | FILLER PIECE 15
6 | SPLIT PIECE 11
7 | SPACING BOLT 8
8 | HAND WHEEL 9
9 | WASHER 2
10 [ M18 NUT 5
SUBTOTAL 85
GENERAL
1 | CENTRE LINES 3
2 | ASSEMBLY 10
SUBTOTAL 13
TOTAL 98
TOTAL PENALTIES(-)
GRAND TOTAL

EXAMINATION NUMBER
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/) « QUESTION 4: MECHANICAL ASSEMBLY
& M24 048 )
15 216 Given:
| ‘H‘ e The exploded isometric drawing of the parts of a bearing
o puller assembly, showing the position of each part relative
§¢ 8.75“’7’7’7’7’7’7’ :‘[} ﬁl B B D to all the others
! ‘ 15_| 120 JEEN o2 | e Orthographic views of each of the parts of the bearing

puller assembly

['e)
] . "1 LEVER [2] Instructions:

- | A e Answer this question on page 6.
— eDraw, to scale 1 : 1 and in third-angle orthographic
o! PLACE@ HERE projection, the following views of the assembled parts of
@ the bearing puller assembly:
‘C) PLACE(T)HERE 4.1 A half sectional front view according to cutting
® PLACE ® HERE plane A-A. Show the left side in section, as seen from
the direction of the arrow shown on the exploded
isometric drawing. The cutting plane is shown on the
top view of the beam (part 4).
4.2 The top view.
e ALL drawings must comply with the guidelines as
contained in the SANS 10111.

30
|
|
|
\
|
>

15

M24 @8 HOLE
1

7
38

il
‘616

4t

e

100

END RING [3] 75 | 75

NOTE:
BEAM [4] e The two strong arms (part 5) must be placed against the
cylindrical part of the beam (part 4) so that points R and T
8 will be at the indicated positions.
12 e The worm screw (part 1) must be completely screwed into
T the beam (part 4) so that point S will be at the indicated
position.
e The lever (part 2) must be placed in the centre of the worm
screw (part 1).
e Draw only the rear M8 bolt, as indicated by the exploded
isometric drawing.
e Show THREE faces of the head of the M8 bolt in the front
view.
¢ Add the cutting plane A-A to the drawing
¢ NO hidden detail is required. [96]

12
.
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19

WORM SCREW [1] |

12

38
62

2

A~
| |
|
[
[
N
136

PARTS LIST

~ PLACEMENT OF PARTS QUANTITY MATERIAL
¥ STRONG ARMS

1 | WORM SCREW 1 HARDENED STEEL

»
-

v — F= :}: = LEVER 1 HARDENED STEEL

END RING 1 MILD STEEL

BEAM 1 HARDENED STEEL

STRONG ARM 2 HARDENED STEEL

o |l ||l w DN

M8 BOLT 2 MILD STEEL

8 VON WHEILIG STREET

W R ALIES PARK 1791

- www.sn_king.co.za
Emd
f ‘ AF12 SN KING CC @ 069313 1574

M8 BOLT [6] BEARING PULLER

EXPLODED ISOMETRIC DRAWING ALL DIMENSIONS ARE IN MILLIMETRES. @ E |_
AR A A AR :

Copyright reserved Please turn over

‘ = - ‘f




Engineering Graphics and Design/P2 NSC DBE/November 2015

FOR OFFICIAL USE ONLY

d\;& NOT IN THIRD ANGLE

INCORRECT OVERALL SCALE

INCORRECT HATCHING

PARTS NOT ASSEMBLED

PARTS DRAWN FREEHAND

TOTAL PENALTIES (-)

ASSESSMENT CRITERIA
TOP VIEW
1 | WORM SCREW 33
2 | LEVER 4
3 | END RING 3
4 | BEAM 4%
5 | STRONG ARM 10
6 | M8BOLT 7

SUBTOTAL 32

SECTIONAL FRONT VIEW
1 | WORM SCREW 15

2 | LEVER 7

3 | END RING 3

4 |BEAM 53

5 | STRONG ARM 103

6 | M8BOLT 9

SUBTOTAL 50

GENERAL
1 [ CENTRE LINES 3
2 [ ASSEMBLY 6
3 | CUTTING PLANE 5

SUBTOTAL 14

TOTAL 96

TOTAL PENALTIES(-)

GRAND TOTAL

EXAMINATION NUMBER
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/7 « QUESTION 4: MECHANICAL ASSEMBLY
S [
‘ ‘ e =D Given:
230 — e The exploded isometric drawing of the parts of a distribution
_____ box lock assembly, showing the position of each part relative
" N to all the others
— T 9‘ R e T = e Orthographic views of each of the parts of the distribution box
_____ “ lock assembly
" 18
T Instructions:
12 15 ‘ ‘ 12 20 e Answer this question on page 6.
58 e Draw, to scale 2 : 1 and in third-angle orthographic projection,
the following views of the assembled parts of the distribution
SEAL [2] SHAFT[1] box lock assembly:
4.1 A sectional front view on cutting plane A-A, as seen
from the direction of the arrow shown on the exploded
11 @4 isometric drawing. The cutting plane, which passes
— vertically through the centre of the assembly, is shown
— on the right view of the base (part 3).
— 2 4.2 The right view
34 e ALL drawing must comply with the guidelines contained in the
| GUIDE PIN [4] SANS 10111.
NOTE:
rrrT _} 7 e Show THREE faces and ALL necessary construction of the
L] <4 | - M12 nut.
s o g 1l o e Show ALL necessary construction of the ellipse.
A | S e Show ALL necessary construction of the triangle.
1 ; ¢ Add cutting plane A-A to the drawing.
L I I I = « NO hidden detail is required. [94]
3!
N 28
PARTS LIST
PART QUANTITY MATERIAL
1 | SHAFT 1 STAINLESS STEEL
2 | SEAL 1 RUBBER
LOCKING LEVER [3] 3 | BASE 1 CAST IRON
4 | GUIDE PIN 1 MILD STEEL
5 | LOCKING LEVER 1 MILD STEEL
10 2 6 | WASHER 1 MILD STEEL
! | e 7 | M12 NUT MILD STEEL

EXPLODED ISOMETRIC DRAWING

M12 NUT [7]

Copyright reserved

B ASIC-EDUCATTION

I

WASHER [6]

312

]
' P W 123 STRUBEN STREET
PRETORIA
0001

www.jpwengineering.co.za
B 0123456789

ENGINEERING CC

DISTRIBUTION BOX LOCK

ALL DIMENSIONS ARE | ALL UNSPECIFIED @ 6
IN MILLIMETRES RADII ARE R3. |—
5

Please turn over
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PENALTIES
{,\;& NOT IN THIRD ANGLE
INCORRECT OVERALL SCALE
INCORRECT HATCHING
TOTAL PENALTIES (-)
ASSESSMENT CRITERIA
SECTIONAL FRONT VIEW
1 | SHAFT 174
2 | SEAL 2
3 | BASE 184
4 | GUIDE PIN 23
5 | LOCKING LEVER 7
6 | WASHER 23
7 [ M12 NUT 637
SUBTOTAL 56 3
RIGHT VIEW
1 | SHAFT 5
2 | M12 NUT 4
3 | WASHER 1
4 | LOCKING LEVER 43
5 | BASE 9
6 | GUIDE PIN 1
7 | CUTTING PLANE 3
SUBTOTAL 271
GENERAL
1 | CENTRE LINES 4
2 | ASSEMBLY 6
SUBTOTAL 10
TOTAL | 94
TOTAL PENALTIES (-)
FINAL TOTAL
EXAMINATION NUMBER

ANERIAAURRRR ¢
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QUESTION 4: MECHANICAL ASSEMBLY

F Given:

e The exploded isometric drawing of the parts of a one-way
valve assembly, showing the position of each part relative to all
the others

e Orthographic views of each of the parts of the one-way valve
assembly

WELDING SYMBOL
NOTE: DRAWN TO SCALE

Instructions:

., e Answer this question on page 6.
3 e Draw, to scale 1 : 1 and in third-angle orthographic projection,
the following views of the assembled parts of the one-way
- valve assembly:
L 4.1 A sectional front view on cutting plane A-A, as seen
| gégﬁ'ﬂ?'éiicm from the direction of the arrow shown on the exploded
o* isometric drawing. The cutting plane, which passes
© @100 vertically through the centre of the assembly, is shown on
M20 NUT [2] @90 the top view of the cylinder (part 1).
o 4.2 The top view
o ‘ | N 4.3 The left view
238 | i;i L'T“T """" ! """" :‘ﬁ'“r' | 9# e ALL drawings must comply with the guidelines contained in the
ST T SANS 10111.
. ‘ / 3 x @6 HOLES
i ] NOTE:
@20 o* ‘ \ ‘ e Proper planning is essential.
w - @80 e Draw only ONE socket head bolt in the hole marked X.
B P E— 2100 e The outlet pipe (part 9) fits into the cylinder head (part 7) and
VALVE PLATE [4] f | 2130 must be welded in place. Show the given welding symbol on
WASHER [3] the left view.
CYLINDER [1] e Show THREE faces and ALL the necessary construction for
the M20 nut.
e Show TWO faces of the inside of the socket head bolt.
@40 e Add cutting plane A-A to the drawing.
PCD 115 ¢ NO hidden detail is required. [95]
"
X PARTS LIST
PART QUANTITY MATERIAL
N g ‘ 1 | CYLINDER 1 CAST IRON
$:. x 1 2 | M20 NUT 1 STAINLESS STEEL
% M20 3 | WASHER 1 STAINLESS STEEL
DIAPHRAGM [5] FLANGE STUD [6] 3 x @6 HOLES 4 | VALVE PLATE 1 CAST IRON
5 | DIAPHRAGM 1 RUBBER
@40
@12 230 6 | FLANGE STUD 1 STAINLESS STEEL
@ﬁ @30 ‘ 7 | CYLINDER HEAD 1 CAST IRON
] T 8 | SOCKET HEAD BOLT 3 STAINLESS STEEL
= 220 ‘
v% ‘ ‘ W L 9 | OUTLET PIPE 1 STAINLESS STEEL
— [ — SHRHIN 1 R | I: W 123 STRUBEN STREET
[ 0 [ V Hl| PRETORIA
Bk IEER , =
7‘ ‘ Vo | @ 90 | N ENGINEERING CC Véww.jpwengineering.co.za
| . o 012 345 6789
’ puTErarE B — ONE-WAY VALVE
SOCKET HEAD -
0 W\ 1 VIE BOLT [8] CYLINDER HEAD [7]
RON ALL DIMENSIONS ARE | ALL UNSPECIFIED
EXPLODED ISOMETRIC DRAWING F IN MILLIMETRES. RADII ARE R4. E

Copyright reserved | I|I||I| |II|| |I|I|I ||I| I||I| ||| ||III|I ||||I |II |||III| ||I|| |I||II ||I| I|I|I| |||I| I| I|I| Please turn over
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PENALTIES

THIRD-ANGLE (TA)

Y
S
S

INCORRECT SCALE (IS)

NUT CONSTRUCTION (NC)

HATCHING (H)

TOTAL

Carry the TOTAL over to the penalties row under GENERAL.

ASSESSMENT CRITERIA
SECTIONAL FRONT VIEW
PosSBLE | osTANED |  siGN | MopERaTED
1 | CYLINDER 12
2 | M20 NUT 6
3 | WASHER 2
4 | VALVE PLATE 91
5 | DIAPHRAGM 23
6 | FLANGE STUD 63
7 | CYLINDER HEAD 93
8 | SOCKET HEAD BOLT 8
9 | OUTLET PIPE 4
SUBTOTAL 60
TOP VIEW
1| CYLINDER HEAD 33
2 | SOCKET HEAD BOLT 14
3 | OUTLET PIPE 1
SUBTOTAL 6
LEFT VIEW
1| CYLINDER 4
2 | CYLINDER HEAD 3
3 | SOCKET HEAD BOLT 14
4 | OUTLET PIPE 1 %
5 | WELDING SYMBOL 2
6 | CUTTING PLANE 3
SUBTOTAL 15
GENERAL
1 | CENTRE LINES 6
2 | ASSEMBLY 8
SUBTOTAL 14
PENALTIES (-)
TOTAL 95

EXAMINATION NUMBER

Copyright reserved
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20
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44

M16

M16 BOLT [1]

EXPLODED ISOMETRIC DRAWING

KEY [5]

COLLAR [3]

230

@22

BUSH [6]

T

|
1
M16

24 l 24 l 32 38 22
Instructions:
CAM SHAFT [4] e Answer this question on page 6.
e Draw, to scale 1 : 1 and in third-angle orthographic projection,
256 @16 »H .2 the following views of the assembled parts of the cam-pulley
assembly:

4.1 A sectional front view on cutting plane A-A, as seen
from the direction of the arrow shown on the exploded
isometric drawing. The cutting plane, which passes
vertically through the centre of the assembly, is shown
on the left view of the side plate (part 2).

4.2 The left view

SPACER [8] e ALL drawing must comply with the guidelines contained in the
32 SANS 10111.
12
NOTE:
@30 264 e Show THREE faces and ALL the necessary construction of
777777 the M16 nut in the front view.
B e Show TWO faces and ALL the necessary construction of the
M16 bolt head in the front view.
S . e lIsert cutting plane A-A.
¢ NO hidden detail is required. [95]
s L
10 =
R 2
N 6} 6} F====a PARTS LIST
S I {ib‘ T Ve
‘°¢ ] PART QUANTITY MATERIAL
dej-32 | 32 18] 208 1. | M16 BOLT 1 MILD STEEL
\ 96 | |8 64
\ \ 2. | SIDE PLATE 1 CAST IRON
3. | COLLAR 1 MILD STEEL
4. | CAM SHAFT 1 MILD STEEL
9 5. | KEY 1 BRASS
@32 H
6. | BUSH 1 CAST IRON
7. | BRACKET 1 MILD STEEL
216 8. | SPACER 1 MILD STEEL
9. | PULLEY 1 CAST IRON
WASHER [10]
10. | WASHER 1 MILD STEEL
11. | M16 NUT MILD STEEL

PULLEY [9]

QUESTION 4: MECHANICAL ASSEMBLY

Given:

e The exploded isometric drawing of the parts of a cam-pulley
assembly, showing the position of each part relative to all the

others

e Orthographic views of each of the parts of the cam-pulley

assembly

i
BN

M16 NUT [11]

@ JDW

ENGINEERING CC

123 STRUBEN STREET
PRETORIA

0001
www.jpwengineering.co.za
B 0123456789

CAM-PULLEY

ALL DIMENSIONS ARE
IN MILLIMETRES.

ALL UNSPECIFIED
RADII ARE R4

© e
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ASSESSMENT CRITERIA
SECTIONAL FRONT VIEW
1 | BRACKET 73
2 | SIDE PLATE 4
3 | CAM SHAFT 10
4 | BELT PULLEY 133
5 | coLLAR 33
6 | M1eNUT 5
7 | m16BOLT 8
8 | BUSH 2
9 | sPACER 1
10 | KeY 13
11 | WASHER 1
H | HATCHING 133
SUBTOTAL 703
LEFT VIEW
1 | SIDE PLATE 5
2 | BRACKET 2
3 | coLLArR 3
4 |BoLT 1
5 | CAM SHAFT 2
6 | PULLEY 1
SUBTOTAL 113
GENERAL
1 | CENTRE LINES 8
2 | ASSEMBLY 5
SUBTOTAL 13
PENALTIES (-)
TOTAL 95

EXAMINATION NUMBER

EXAMINATION NUMBER
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< 114 QUESTION 4: MECHANICAL ASSEMBLY
@ | g4 | 4 HOLES @12 .
e Given:

r

e The exploded isometric drawing of the parts of an air pump
assembly, showing the position of each part relative to all
the others

e Orthographic views of each of the parts of the air pump
assembly

73
65
!

116
87

Instructions:

e Answer this question on page 6.

e Draw, to scale 1 : 1 and in third-angle orthographic
projection, the following view of the assembled parts of the
air pump assembly:
A sectional front view on cutting plane A-A, as seen from
the direction of the arrow shown on the exploded isometric
drawing. The cutting plane, which passes through the
vertical centre of the assembly, is shown on the top view of
the crank case (part 5).

e ALL drawings must comply with the guidelines contained in

tr

54

M12 BOLT [1]

CYLINDER [4]

14
12 024 236 | the SANS 10111.
g CYLINDER HEAD [3] NOTE:
N @28 e Show THREE faces of the M12 bolt on the left of the
== :‘ $‘ 9 ‘« assembly.
? e Show TWO faces of the M12 bolt on the right of the
114 -0 assembly.
WASHER [2] BUSH [6] ‘ 84 | Jﬂ ; e Show ALL necessary construction for the bolts. NO stencils
| | 4 x M12 HOLES | o 1 1] =~ may be used.
= <+ : .‘7. ' L = « NO hidden detail is required. [93]
ol ?
(=]
o
N
12 <
5 | 12 PARTS LIST
o | {" 1 PART QUANTITY MATERIAL
[\
- o4 1. BOLT 4 HARDENED STEEL
M 2. WASHER 4 MILD STEEL
PISTON [9] 3. CYLINDER HEAD 1 CAST IRON
4. CYLINDER 1 HARDENED STEEL
5. CRANK CASE 1 CAST IRON
6. BUSH 1 BRONZE
»‘ 7. CRANK SHAFT 1 HARDENED STEEL
1 8. PISTON RING 1 HARDENED STEEL
9. PISTON 1 ALUMINIUM
o 10. CRANK CASE
5 COVER 1 MILD STEEL
AIR PUMP
‘ 1051 BRAKEN ROAD
- DYNAMIC  ‘meae
GAUTENG
ENGINEERING 1735
CRANK CASE [5] CRANK CASE COVER [10] — 071395 1550
ALL DIMENSIONS ARE |  ALL UNSPECIFIED
EXPLODED ISOMETRIC DRAWING IN MILLIMETRES. RADII ARE R4. @ 6 I?

Copyright reserved
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ASSESSMENT CRITERIA
SECTIONAL FRONT VIEW
POSSBLE | OBTANED | SIGN | MODERATED
g e
2 | fnn 9
3 | cvunoer 5
4 | crANK cAsE 1%
5 | BUsH 3
6 | CRANK SHAFT 9
7 | PisTonRING 1
8 | PiIsTON 6
=] &
H | HATCHING 15
SUBTOTAL 81
GENERAL
1 | CENTRE LINES 3
2 | AssemBLY 9
SUBTOTAL 12
TOTAL 93
EXAMINATION NUMBER
0 A S S 6
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QUESTION 4: MECHANICAL ASSEMBLY

Given:

e The exploded isometric drawing of the parts of a pulley
assembly, showing the position of each part relative to

all the others

e Orthographic views of each of the parts of the pulley

assembly

Instructions:

e Answer this question on page 6.

e Draw, to scale 1 : 1 and in third-angle orthographic
projection, the following views of the assembled parts

of the pulley assembly:

4.1 A sectional front view on cutting plane A-A, as
seen from the direction of the arrow shown on the
exploded isometric drawing. The cutting plane,
which passes through the vertical centre line of the
assembly, is shown on the right view of the bracket

(part 5).

4.2 The right view

e ALL drawings must comply with the guidelines

contained in the SANS 10111.

NOTE:

e Show THREE faces of the M24 nut and ALL necessary
construction. You may not use a stencil.

e NO hidden detail is required.

Add the following features to the drawing:

e The cutting plane A-A

e Label the sectional view SECTION A-A. [95]
PARTS LIST

PART QUANTITY MATERIAL
1. M24 NUT 1 MILD STEEL
2. WASHER 1 MILD STEEL
3. PULLEY 1 CAST IRON
4. BUSH 1 BRONZE
5. BRACKET 1 CAST IRON
6. GRUB SCREW 1 MILD STEEL
7. SHAFT 1 MILD STEEL
TITLE

PULLEY ASSEMBLY

PRECISION

ENGINEERING

54 SOMTSEU ROAD
KINGSMEAD
DURBAN
4000

031 335 1600

ALL DIMENSIONS ARE
IN MILLIMETRES.

ALL UNSPECIFIED
RADII ARE R3.
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ASSESSMENT CRITERIA
SECTIONAL FRONT VIEW

POSSIBLE | OBTAINED | SIGN | MODERATED
1| Wasrier 8%
2 | PULLEY 16
3 | BRACKET o%
4 | BUSH 3
5 | GRUB SCREW 3
6 | SHAFT 7
7 | HATCHING 10
SUBTOTAL 57

RIGHT VIEW
IS
2 | PULLEY 8
3 | BRACKET 7%
SUBTOTAL 21},

GENERAL
1 | CENTRE LINES 7
2 | e vee | 3
3 | ASSEMBLY 6
SUBTOTAL 16,
TOTAL 95

EXAMINATION NUMBER

{0 A0 AT e C
B AS 1 C-EDUCATII ON
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QUESTION 4: MECHANICAL ASSEMBLY

Given:

e The exploded isometric drawing of the parts of a stop valve
assembly, showing the position of each part relative to all the

others

e Orthographic views of each of the parts of the stop valve

assembly

Instructions:

e Answer this question on page 6.
e Draw, to scale 1 : 1 and in third-angle orthographic projection,
the following views of the assembled parts of the stop valve

assembly:

4.1 A sectional front view on cutting plane A-A, as seen
from the direction of the arrow shown on the exploded
isometric drawing. The cutting plane, which passes
vertically through the centre of the assembly, is shown
on the left view of the valve body (part 1).

4.2 The left view

e ALL drawing must comply with the guidelines contained in the

SABS 0111.

NOTE:

e Show THREE faces of the nut in the front view and ALL

necessary construction.

¢ NO hidden detail is required. [93]
PARTS LIST
PART QUANTITY MATERIAL

1. VALVE BODY 1 CAST IRON
2. SEAL 1 FIBRE

3. SHAFT 1 MILD STEEL
4. HANDLE 1 STEEL

5. WASHER 1 MILD STEEL
6. M16 NUT 1 MILD STEEL
7. LEFT CUP SEAL 1 TEFLON
8. VALVE 1 STEEL

9. RIGHT CUP SEAL 1 TEFLON
10. END CAP 1 MILD STEEL

PRECISION

ENGINEERING WORKS

15 DYER STREET
EAST LONDON
Www.precision.co.za
7 043 645 7820

STOP VALVE

ALL DIMENSIONS ARE
IN MILLIMETRES.

ALL UNSPECIFIED
RADII ARE R2.
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ASSESSMENT CRITERIA
SECTIONAL FRONT VIEW

1 | VALVE BODY 10

2 | SEAL 2

3 | SHAFT 6

4 | HANDLE 5

5 | WASHER 2

6 | M16 NUT 5

7 | LEFT CUP SEAL 5

8 | VALVE 3

9 | RIGHT CUP SEAL 4

10 | END CAP 7

H | HATCHING 13
SUBTOTAL 62

LEFT VIEW

1 | HANDLE 2%

2 | M16 NUT 4

3 | SHAFT 3

4 | WASHER 1%

5 | VALVE BODY 9
SUBTOTAL 20

GENERAL

1 | CENTRE LINES 2

2 | ASSEMBLY 9
SUBTOTAL 11
TOTAL 93

EXAMINATION NUMBER

EXAMINATION NUMBER | 6
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QUESTION 4: MECHANICAL ASSEMBLY

| 94 | 8 HOLES @5
‘ | . | Given:
=N éL ﬁ[&f e The exploded isometric drawing of the parts of a clutch
o ] ! ! f release housing assembly, showing the position of each part
QU Bl relative to all the others
T f{bf J,G}* e Orthographic views of each of the parts of the clutch release
SR e ® housing assembly
-~ | I
A {%I l{% Instructions:
S f e Answer this question on page 6.
Y Wﬁ’" e Draw, to scale 1:1 and in third-angle orthographic projection,
e e — - the following views of the assembled parts of the clutch
4 4 release housing assembly:
Bl i i 4.1 A sectional front view on cutting plane A-A, as seen
from the direction of the arrow shown on the exploded
‘ a4 ‘ 2 isometric drawing. The cutting plane, which passes
\ \ Aot vertically through the centre of the assembly, is shown
‘ 1 1 1 1 | . on the right view of the housing (part 1).
"TLLH Dl | e T 'l 4.2 The right view
N i | | | e ALL drawing must comply with the guidelines contained in the
mE == ! =l SABS 0111.
2 Al I | I | :
1! | | | | NOTE:
Ak l @5{ l | e Show THREE faces of the nut in the front view and ALL
3 L | F T | | necessary construction.
I I [ l [ ¢ NO hidden detail is required.
e = “| |
| l \ | Add the following feature to the drawing:
. ; @[" ! 3 e The cutting plane A-A [92]
e 4 S _|
% 78 \ 36 \
86 ‘ A

HOUSING (1)

; 2x2 SLOT /
“T Qﬂ/ e PARTS LIST
M6 o [ 10
*‘ “7 % o PART QUANTITY MATERIAL
GRUB SCREW (3) KEY (5) 1. HOUSING 1 CAST IRON
2. RELEASE ARM 1 CAST IRON
24 M6 | ‘« 24 4»( 7 ‘«
| n | | 230 . | ‘ﬂ , ‘« — 4‘« 230 - 230 R22 3. GRUB SCREW 1 MILD STEEL
S I —F L _ || _ 4. SPACER 1 MILD STEEL
N N _ _ _ I S 1L N | o 5. KEY 1 MILD STEEL
~ | < < \ \
L A Y A 11 L e S v — 1 | 6. SHAFT 1 MILD STEEL
= 244 80 M14 1. \ | 7.LEVER 1 MILD STEEL
97 \
! . 8. WASHER 1 MILD STEEL
SPACER (4) SHAFT (6) 15 o

KEYWAY 9. M14 NUT 1 MILD STEEL

4 WIDE b 29 BURMAN ROAD

B AF22 g ‘F\ ﬂ[ A g T E P (A Q 7][‘ DEALPARTY
@14 LV A v AAD) PORT ELIZABETH 6025
- @ - ENGINEERING www.mtech.co.za
11 1 I i @ 041 545 7820
= T e IR R10 012 CLUTCH RELEASE HOUSING
@36 —
15
RELEASE ARM (2) WASHER (8) M14 NUT (9) LEVER (7) ALL DIMENSIONS ARE | ALL UNSPECIFIED @ 6
IN MILLIMETRES. RADII ARE R2.
[5]

B AS 1 C-EDUTCAT 1 ON

Copyright reserved Please turn over



Engineering Graphics and Design/P2 NSC DBE/November 2012

ASSESSMENT CRITERIA
SECTIONAL FRONT VIEW
1 | HousING 9
2 | RELEASE ARM 9%
3 | eruB screEw 3
4 | sPacer 3
5 | Key 2
6 | SHAFT 6%
7 | Lever 7
8 | wasHER 2
9 [ manuT 5
H | HATCHING 13
SUBTOTAL 60
RIGHT VIEW
1 | HousING 5
2 | RELEASE ARM 4
3 | Lever 4
s |4
SUBTOTAL 17
GENERAL
1 | CENTRE LINES 4
2l | s
3 | AssemsLy 8
SUBTOTAL 15
TOTAL 92
EXAMINATION NUMBER
1 O 6
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QUESTION 4: MECHANICAL ASSEMBLY
— Given:
= e The exploded isometric drawing of the parts of a jack
9 assembly, showing the position of each part relative to all
- the others
— e Orthographic views of each of the parts of the jack
b assembly
Z S Q
2y - 14 Nl
- y : i : . :‘ :.'-i‘i - Instructions:
o | 4 = /2 ‘Mg‘ e Answer this question on page 6.
3 — X 5 e Draw, to scale 1 : 1 and in third-angle orthographic
B 6 HOLES @6 E : ggﬁ; THE SCREW M12 BOLT [8] projection, the following views of the assembled parts of
4 i : THREAD ACCORDING the jack assembly:
PLACE @ HERE — 47 $L$ : : TO THE SABS 0111 o1 092 4.1 A sectional front view on cutting plane A-A, as seen
T \ \ = : CONVENTION FOR from the direction of the arrow shown on the exploded
: = SCREW THREAD. . : . . )
< : : isometric drawing. The cutting plane, which passes
‘ ; through the vertical centre line of the assembly, is
3 o O -0 j : —_— i shown on the top view of the shaft (part 5).
- : - « 4.2 The top view
o | : : WASHER [7] e ALL drawings must comply with the guidelines contained
= ‘ ‘ : : in the SABS 0111.
+ ofle — ’ o e
_- C { 15 e As indicated, place point P on the jack at point P on the
' ‘ | ° \L bracket.
o ! - aPLUGs 23 AT o e Show THREE faces of the M12 bolt and ALL necessary
] ‘ ; ,—.—T—.—\ ; i 2 ENN ‘97“‘ construction.
J—_":’:FL|®$ ——— :f % . i ‘ ¢ NO hidden detail is required.
216 @26 < 10 L < il
916 "T NT Add the following features to the drawing:
021 1 e The cutting plane A-A
e Label the sectional view SECTION A-A. [93]
BRACKET [6] SHAFT [5] PIN [3] PAD [1]
N D
| N PARTS LIST
’ >T\ 4 HOLES @3
f | 24 2 DEEP | 9 | PART QUANTITY MATERIAL
! ‘ ‘ ;' o 45 3h J" 1. PAD 2 BRONZE
o | _ ] o ©
! Ay Ff L {d-o ! o-oH — 2. JACK ARM 1 CAST IRON
j ‘ <5 o <15 ! 3.PIN 1 MILD STEEL
i ‘ 4. JACK 1 CAST IRON
| AY 5. SHAFT 1 MILD STEEL
} i 6. BRACKET 1 MILD STEEL
| | 7. WASHER 1 MILD STEEL
@ 8. M12 BOLT 1 MILD STEEL
17 LONG STREET
MECHTECH .t
KIMBERLEY 8300
www.mtech.co.za

ENGINEERING % 053 645 7820

JACK ASSEMBLY

©ds

Please turn over

JACK [4] JACK ARM [2]

ALL DIMENSIONS ARE
IN MILLIMETRES.

ALL UNSPECIFIED
RADII ARE R2.
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ASSESSMENT CRITERIA
SECTIONAL FRONT VIEW

1 | PAD 3
2 | JACK ARM 11
3 (PN 1
4 | Jack 7%
5 | sHAFT 143
6 [ BRACKET 7
7 | WASHER 1
8 | M12 BOLT 11
9 | HATCHING 13

SUBTOTAL 69

TOP VIEW

1 | OUTLINE 10
2 | Washer 3

SUBTOTAL 13

GENERAL

1 | CENTRE LINES 2
2 m'ENf TITLE 4
3 | ASSEMBLY 5

SUBTOTAL 1

TOTAL 93

EXAMINATION NUMBER
EXAMINATION NUMBER | 6
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QUESTION 4: MECHANICAL ASSEMBLY

Given:

e The exploded isometric drawing of the parts of an offset
connecting bar, showing the position of each part relative to
all the others

e Orthographic views of each of the parts of the offset
connecting bar assembly

Instructions:

e Answer this question on page 6.

e Draw, to scale 1 : 1 and in third-angle orthographic projection,
the following views of the assembled parts of the offset
connecting bar assembly:

4.1 A sectional front view on cutting plane A-A, as seen
from the direction of the arrow shown on the exploded
isometric drawing. The cutting plane, which passes
vertically through the centre of the assembly, is shown
on the top view of the fork (part 8).

4.2 The right view

e ALL drawing must comply with the guidelines contained in the
SABS 0111.

NOTE:

e As indicated, place point P on the upper end of the tie rod
with point P on the fork and point S on the lower end of the tie
rod, with point S on the offset arm.

e Show THREE faces of the nut in the front view and ALL
necessary construction.

o NO hidden detail is required.

Add the following features to the drawing:
e The cutting plane A-A

e Label the sectional view SECTION A-A. [91]
PARTS LIST
PART QUANTITY MATERIAL
1. SHAFT A 1 MILD STEEL
2.BUSH A 1 BRONZE
3. OFFSET ARM 1 CAST IRON
4. TIE ROD 1 MILD STEEL
5.M12 LOCK NUT 1 MILD STEEL
6. SHAFT B 1 MILD STEEL
7. DOWEL 2 MILD STEEL
8. FORK 1 CAST IRON
9.BUSHB 1 BRONZE
17 LONG STREET
MECHTECH i
KIMBERLEY 8300
ENGINEERING www.mtech.co.za
7 053 645 7820
ALL DIMENSIONS ARE | ALL UNSPECIFIED
IN MILLIMETRES. RADII ARE R2. IF
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ASSESSMENT CRITERIA
SECTIONAL FRONT VIEW
SHAFT A 2
BUSH A 1
OFFSET ARM V%
TIE ROD 9
M12 NUT 8
SHAFT B 2
DOWEL 1
FORK 10%
BUSH B 1
HATCHING 12
SUBTOTAL 54
RIGHT VIEW
OFFSET ARM 5%
TIE ROD 5
M12 NUT 4%
FORK 6
SUBTOTAL 21
GENERAL
CENTRE LINES 4
I(:’:Il_J;IIIIEN? TITLE 5
ASSEMBLY 7
SUBTOTAL 16
TOTAL 91
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QUESTION 4: MECHANICAL ASSEMBLY

Given:

e The exploded isometric drawing of the parts of a
coupling assembly for a trailer, showing the position of
each part relative to all the others

e Orthographic views of each of the parts of the coupling
assembly

Instructions:

e Answer this question on page 6.

e Draw, to scale 1 : 1 and in third-angle orthographic
projection, the following views of the assembled parts
of the coupling assembly:

4.1 A sectional front view on cutting plane A-A, as
seen from the arrow shown on the exploded
isometric drawing. The cutting plane is shown on
the top view of the swivel (part 3).

4.2 The top view.

e ALL drawings must comply with the guidelines
contained in the SABS 0111.

NOTE:

e Show THREE faces of the M14 bolt and nut and ALL
necessary construction.

e NO hidden detail is required.

Add the following feature to the drawing:

e The cutting plane A-A [97]
[{e] |
: : ’ R21 ‘ ‘<&. | PARTS LIST
L i i © ! | I g § gz }EEEE{E 2 PART QUANTITY MATERIAL
! ! ! | 1. M14 BOLT 1 MILD STEEL
| | ] 218 g 2. BUSH 1 HIGH-TENSILE STEEL
N R9 3. SWIVEL 1 MILD STEEL
20, 24 i 24 | ; 4. FIXED ARM 1 MILD STEEL
o NS N P 5. SPRING WASHER 1 HARDENED STEEL
& ! IE— 6. M14 NUT 1 MILD STEEL
ITI 7. PIN 1 HARDENED STEEL
60 8. BUSH 2 NYLON
922 @14 9. LOCKING PIN 1 SPRING STEEL
10. YOKE 1 MILD STEEL
N 11. MOUNTING BRACKET 1 MILD STEEL
:t DRAWN BY: NDNVHUWO OLD CAPE ROAD i
| ALDMENSINS ARE [opre. 25 0o 2000 IBAYHI STEEL  creeymysres
CHECKED BY: MACY MANUFACTURING www.ibayhisteel.co.z:

APPROVED BY: PHATHU
DRAWING PROGRAM: |PATE: 05/07/2010 NATIONAL SENIOR CERTIFICATE 5
AUTOCAD 2008 SCALE 1. 2 GRADE 12 FEB./MAR. 2011

Copyright reserved ”ll”“ |||“ m ”‘|“||‘|‘| “”l‘ |“‘ ||”||‘ Please turn over
* G AUTENG *

® l-l ALLUNSPECIFED (AT B/B0200 TRAILER COUPLING
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ASSESSMENT CRITERIA
s
A
° TOP VIEW
POSSIBL | ostamnep | sieN | moDERATE
1. M14 BOLT 3
2. BUSH 1
3. SWIVEL 3
4. FIXED ARM 2
5. PIN 4
6. BUSH 2
7. LOCKING PIN 1
8. YOKE 10
9. MOUNTING 4
BRACKET 2

SUBTOTAL 31

SECTIONAL FRONT VIEW
1. M14 BOLT 103
2. BUSH 33
3. SWIVEL 33
4. FIXED ARM 4

5. SPRING WASHER 24

6. M14 NUT 5

7. PIN 1

8. YOKE 9

9. MOUNTING .
BRACKET

SUBTOTAL 43

GENERAL

THIRD ANGLE 2

<& CENTRE LINES 3

® SECTION A-A 4
A HATCHING 9
ASSEMBLY

4 MARK OF EVERY PART 5

CORRECTLY ASSEMBLED

SUBTOTAL 23

TOTAL | 97

EXAMINATION NUMBER

Hll““l““l“’l”“‘|‘|““|‘|”‘||H||‘ e | :
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‘ 16 ‘ A— QUESTION 4: MECHANICAL ASSEMBLY

P.C.D.114 Given:

e The exploded isometric drawing of the parts of a
wheel-hub assembly for a trailer, showing the position
of each part relative to all the others

e Orthographic views of each of the parts of the
wheel-hub assembly for a trailer

——————— ——

Instructions:

e Answer this question on page 6.

e Draw, to scale 1 : 1 and in third-angle orthographic
projection, the following views of the assembled parts
of the wheel-hub assembly for a trailer:

4.1 A half-sectional front view, with the top half in
section, on cutting plane A-A, as seen from the
direction of the arrow shown on the exploded
isometric drawing. The cutting plane is shown on
the right view of the wheel hub (part 4).

4.2 The right view with the hub cap removed.

128 e ALL drawings must comply with the guidelines

30 16 | 18 50 12 280 @44 contained in the SABS 0111.

@134
78
|
|
|
|
|
I
|
|

e —

15

T NOTE:
e e Only the top wheel stud must be shown in the

45°

|
— 45° 7 \ T ) R assembly. . . .
B /‘ I \ S e The ball bearings must be drawn in detail.
Q e No hidden detail is required.

Add the following features to the drawing:
e The cutting plane A-A
e Label the half-sectional view: SECTION A-A [97]

@10

PARTS LIST

PART QUANTITY MATERIAL

N

. AXLE PIPE 1 MILD STEEL

. STUB AXLE 1 MILD STEEL

. WHEEL STUD 4 HARDENED STEEL

. WHEEL HUB 1 CAST IRON

. BALL BEARING 2 HARDENED STEEL

. SPACER 1 MILD STEEL

. WASHER 1 MILD STEEL

. CIRCLIP 1 SPRING STEEL

Ol | N ||l ||l W]|DN

. HUB CAP 1 MILD STEEL

DRAWN BY: SHAUN FOREST DRIVE

ALL DIMENSIONS ARE [0 =727 RHlNO STEEI_ AMALINDA
i 5247

IN MILLIMETRES.
CHECKED BY: S7TEVEN MANUFACTURING www.rhinosteel.co.za
TITLE
RADII ARE R3.

LoD SO —— 1 TRAILER-WHEEL HUB ASSEMBLY

DRAWING PROGRAM: |PATE: 02/0%/20/0 NATIONAL SENIOR CERTIFICATE z
SCALE: 1: 1 GRADE 12 NOVEMBER 2010

AUTOCAD 2008
Copyright reserved ”ll”l”““ ’l’l’l ““ |‘||‘ “H’lm “”H“W“l‘ “lv‘|“||V|’|‘|‘|””|‘ |‘ ‘ll‘ Please turn over
* B ASIC=EDUTCATTION=*
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ASSESSMENT CRITERIA

HALF-SECTIONAL FRONT VIEW

POSSIBLE OBTAINED SIGN

MODERATE

THIRD ANGLE 2
1. AXLE PIPE 3
2. STUB AXLE o}
3. WHEEL STUD 83
4. WHEEL HUB 8
5. BEARINGS 7
6. SPACER 1
7. WASHER 13
8. CIRCLIP 13
9. HUB CAP 5

SUBTOTAL | 47

RIGHT VIEW + GENERAL

1. WHEEL HUB 43

2. WHEEL STUD 2

Copyright reserved

* BASIC-EDUTCATTION=*

3. BEARING 9
4. WASHER 1
5. CIRCLIP 3
6. STUB AXLE 2
7. ASSEMBLY 9

8. SECTION A-A 4

9. CENTRE LINES 4

10. HATCHING 113

SUBTOTAL ( 50

TOTAL | 97

EXAMINATION NUMBER

EXAMINATION NUMBER
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EXPLODED ISOMETRIC DRAWING
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QUESTION 4: ASSEMBLY DRAWING

Given:

e The exploded isometric drawing of the parts of a crank
assembly, showing the position of each part relative to all
the others

e Orthographic views of each of the parts of the crank
assembly

Instructions:

e Answer this question on page 6.

e Draw, to scale 1:1 and in third-angle orthographic
projection, the following views of the assembled parts of
the crank assembly:

4.1 The sectional front view on cutting plane A-A, as
seen from the direction of the arrow shown in the
exploded isometric drawing. The vertical cutting plane
passes through the centre line of the assembly, as
shown on the top view of the housing.

4.2 The right view. NO hidden detail is required.

e ALL drawings must comply with the guidelines contained in
the SABS 0111.

Add the following features to the drawing:
e The cutting plane A-A
e Label the sectional view: SECTION A-A.

NOTE:
Show THREE faces of the special nut and ALL necessary
construction. [94]
PARTS LIST
PART QUANTITY MATERIAL
1. HOUSING 1 CAST IRON
2.BUSH A 1 BRONZE
3. SHORT SHAFT 1 MILD STEEL
4, LEFT FLYWHEEL 1 CAST IRON
5. JOURNAL 1 MILD STEEL
6. RIGHT FLYWHEEL 1 CAST IRON
7. DRIVE SHAFT 1 MILD STEEL
8. BUSH B 1 BRONZE
9. WASHER 1 MILD STEEL
10. SPECIAL NUT 1 MILD STEEL
11. DRAIN PLUG 1 MILD STEEL
73 ACACIA AVENUE
e B H AYl PORT ELIZABETH
6001
ENGINEERING PTY (LTD) 041 645 7820
ALL DIMENSIONS ARE | ALL UNSPECIFIED
IN MILLIMETRES. RADII ARE 3. IF
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ASSESSMENT CRITERIA
SECTIONAL FRONT VIEW
POSSIBLE | OBTAINED | SIGN | MODERATE
1 | HOUSING 7
BUSHA +
2 | SHORT SHAFT 5
3 | FLYWHEELS 6
4 | JOURNAL 4
BUSHB + 1
5 | DRIVE SHAFT 117
6 | WASHER +NUT 7
HATCHING +
7| NON-HATCHING 14
LABELS +
8 | CENTRE LINES 2
SUBTOTAL 563
RIGHT VIEW
1 | HOUSING 6%
2 | DRAIN PLUG 4
3 | FLYWHEEL 4
4 | DRIVE SHAFT 2
5 | NUT + WASHER 4
CUTTING
6 | PLANE + 5
CENTRE LINES
3RD ANGLE
7 | RiGHT VIEW 2
8 | AssemBLY 10
SUBTOTAL 373
TOTAL 94
EXAMINATION NUMBER
EXAMINATION NUMBER | 6
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QUESTION 4: ASSEMBLY DRAWING

1% ‘ 35 ‘ »‘4‘« Given:
ol The exploded isometric drawing of the parts of a ratchet and

e 1

€} 1 *”"i C 1 O« base, showing the position of each part relative to all the
‘P KEY [5] f others.

| = [

Orthographic views of each of the parts of the ratchet and
60 | 30 is‘ 20 | base.

Instructions:

MT | A - _ ® Answer this question on page 6.

8 Draw, to scale 1:1 and in third-angle orthographic projection,
the following views of the assembled parts of the ratchet and
base:

r———— SHAFT [1] 4.1 The front view as seen from the direction of the arrow
indicated in the exploded isometric drawing. NO hidden
detail is required.

4.2 A sectional right view on cutting plane A-A. The vertical

. cutting plane passes through the centre line of the

assembly, as shown on the front view of the base.

120
80

[
60

37

o4

110

e ALL drawings must comply with the guidelines contained in
the SABS 0111.

40

"L‘]R BUSH [3] Add the following feature to the drawing:
Il

| |
— | |
R
244 3 4 ° & [ | i T 58 e The cutting plane A-A
LT [
. ] 216 _'_‘ =10 Note:
- e - I S’# e Show THREE faces of the M14 nut and ALL necessary
‘b/ ' = construction. [93]

L]
T

SCREW 8] PARTS LIST

PART QUANTITY MATERIAL

17

N

. SHAFT 1 MILD STEEL

BASE 1 MILD STEEL

BUSH 1 BRASS

. RATCHET 1 CAST IRON

KEY 1 MILD STEEL

. WASHER 1 SPRING STEEL

. M14 NUT 1 MILD STEEL

. SCREW 1 MILD STEEL

o|lo|(~N|lo|lals]w|d

. RATCHET ARM 1 CAST IRON

|
oS
™

1 @28

M14 NUT [7] WASHER [6]

188 SCHOEMAN STREET
E@ D PRETORIA

EN@”NEER”NG WWW_egder?g(;)igjaering.co.za

(SA) (PTY) LTD = 012 555 2345

RATCHET AND BASE

ALL DIMENSIONS ARE ALL UNSPECIFIED
IN MILLIMETRES RADII ARE 5 I?

Copyright reserved Please turn over
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<
ASSESSMENT CRITERIA
SECTIONAL VIEW
POSSIBLE OBTAINED | SIGN | MODERATE

1. BASE 10

2. SHAFT 11

3. BUSH 3

4. RATCHET 6

5. KEY 1%

NranoT 6%

7. HATCHING 104

FRONT VIEW

1. BASE 8

2. SHAFT 24,

NanT 3

4. RATCHET 3%

i.RslATCHET 7

6. PIN 1%

| s

CENTRELINES | 15%3 =7%

ASSEMBLY 6

3rd ANGLE 2

TOTAL 93

EXAMINATION NUMBER

EXAMINATION NUMBER | 6
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EXPLODED ISOMETRIC

152

188

SUPPORT
BRACKET

@44

2188

\—KEYWAY 4x8

PULLEY

M44

Q72

KEYWAY 4 x 8

60

170

M44

88
@44

WASHER

QUESTION 4: ASSEMBLY DRAWING

Given:

The exploded isometric drawing of the parts of a vertical
support bracket, showing the position of each part relative
to all the others.

Orthographic views of each of the parts of the vertical
support bracket.

Instructions:

Answer this question on ANSWER SHEET 4 on page 6.

Draw to scale 1:2 the following views of the assembled

parts of the vertical support bracket:

4.1 The full sectional front view on A-A as seen from the
arrow indicated in the exploded isometric drawing. The
vertical cutting plane passes through the centre line of
the assembly as shown on the top view of the support
bracket.

4.2 A top view of the the assembly. No hidden detail is
required.

e ALL drawing must comply with the guidelines contained
in the SABS 0111.

Add the following feature to the drawing:
e The cutting plane. Label it A A.

Note:
e Show THREE faces of the M44 nut and ALL necessary
construction. [95]

PARTS LIST

PART QUANTITY MATERIAL

1. SUPPORT BRACKET 1 CAST IRON

. SHAFT 1 MILD STEEL

BUSH 1 BRASS

. PULLEY 1 CAST IRON

KEY 1 MILD STEEL

. WASHER 1 SPRING STEEL

~N~|lo|la|ls]|lw]|d

. M44 NUT 1 MILD STEEL

ALL DIMENSIONS ARE
IN MILLIMETRES

DRAWN: &'2U

DATE: 22/10/08

CHECKED: FPENNY

FOREST DRIVE
GOODWOOD

CAPE STEEL o0 Fw

MANUFACTURING

ALL UNSPECIFIED
RADII ARE R10

DATE: 25/10/08

APPROVED: SAKEL

VERTICAL SUPPORT BRACKET

DRAWING PROGRAM:

AUTOCAD 2008

DATE: Z2&/10/08

SCALE: 1:1

NATIONAL SENIOR CERTIFICATE
GRADE 12 NOVEMBER 2008

CI=EE

Copyright reserved
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ANSWER SHEET 4

ASSESSMENT CRITERIA
FACET SECTIONING TOTAL
FRONT VIEW
POSSIBLE | OBTAINED | POSSIBLE | OBTAINED | POSSIBLE | OBTAINED

1. SUPPORT

BRACKET 16 5 21

2. SHAFT 10% 1 % 12

3. BUSH 3 1 4

4. PULLEY 10 2 12

5. KEY 1 % 1 %

6. WASHER 1 1 1 2

’ 2 2

7. M44 NUT 5 % 5 %

FACET SECTIONING TOTAL
TOP VIEW
POSSIBLE | OBTAINED | POSSIBLE | OBTAINED | POSSIBLE | OBTAINED

1. SUPPORT 1 1

BRACKET 13 2 13 2

2. SHAFT 2 2

3. PULLEY 2 2

4. WASHER 1 1

5. M44 NUT 4 4

6. CUTTING PLANE

AA 2 2

CENTRE LINES 6 %

ASSEMBLY 6
TOTAL| 95

EXAMINATION NUMBER

EXAMINATION NUMBER

Copyright reserved
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5 UESTION 4: ASSEMBLY DRAWING
{4*2 6 x M10 holes equispaced on 128 PCD Q

Given:

2 The exploded isometric drawing of the parts of an overhead
swivel pulley, showing the position of each part relative to all the
others.

@6
Orthographic views of each of the parts of the overhead swivel
PIN pulley.

Instructions:

Answer this question on ANSWER SHEET 4 on page 6.

Draw, to scale 1:1, the following view of the assembled parts of

the overhead swivel pulley:

e The full sectional front view on A-A as seen from the arrow
indicated in the exploded isometric drawing. The vertical
cutting plane passes through the centre line of the assembly

"t | - i : i : \ 1 # ‘ as shown on the top view of the mounting plate.
N L Ll =
T T } : [T = $ Note:
? e Show THREE faces of the M18 nut and ALL necessary
MOUNTING PLATE @60 COLLAR construction.
2 x 2 CHAMFER ggg e ALL drawing must comply with the guidelines contained in the
106 | SABS 0111.
| 1 [98]
o [ [ ]
o [T, || B
| <t
|
——1 -
i PR S
14]_ |14 10
& 2
8 240 3 e »‘ 14 ‘« PARTS LIST
‘\‘; ] { ] PART QUANTITY MATER
1 IAL
g ,,:lf — ¢ :f _ N 1. SHAFT 1 MILD STEEL
o [ ] e w40 e 2. KEY 1 MILD STEEL
48 |18 | 3. BUSH 2 BRASS
HANGER BRACKET WASHER M18 NUT 4. HANGER BRACKET 1 MILD STEEL
10, 5. PULLEY 1 CAST IRON
] 6. WASHER 1 SPRING STEEL
I . 7. M18 NUT 1 MILD STEEL
| |
| | 8. MOUNTING PLATE 1 MILD STEEL
Ll 9. COLLAR 1 MILD STEEL
[ |
L] § 3 10. PIN 1 MILD STEEL
Q
_1:‘ ] ‘:r_‘_' T DRAWN: ='BU M E @ A DIAS STREET
ALL DIMENSIONS ARE IN i EAST LONDON
L MILLIMETRES DATE: 22/10/05 5240
I 1 CHECKED: PENAY MANUFACTURING Wwww.mega.co.za
o DATE: 25//0/08 TME
ALL UNSPECIFIED RADII :
sl ARE R3 ————— OVERHEAD SWIVEL PULLEY
26 :
PULLEY 42 DRAWING PROGRAM: DATE: z6/10/05 NATIONAL SENIOR CERTIFICATE PAGE 5
AUTOCAD 2008 SCALE: 1:1 GRADE 12 NOVEMBER 2008
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/Z& ANSWER SHEET 4 ASSESSMENT CRITERIA
¥ FACET SECTIONING TOTAL
POSSIBLE | OBTAINED | POSSIBLE | OBTAINED | POSSIBLE | OBTAINED
1. SHAFT 8% Y 9
2. KeY 1 1% 2%
2 BUsH 4 3 7
BRACKET 15 4% 19%
5. PULLEY 14 3 17
6. WASHER 1 A 1%
7. M18 NUT 6% A 7
e | 2 3 15
9. COLLAR 2 1 3
10. PIN 1 1% 1%
CENTRE LINES 5
ASSEMBLY 10
TOTAL | 98

EXAMINATION NUMBER

EXAMINATION NUMBER I 6

Copyright reserved
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@30
216

2

‘ ‘

WASHER

M16 NUT

EXPLODED ISOMETRIC DRAWING

15

33 16

81

12

41 12

QUESTION 4: ASSEMBLY DRAWING

Given:
The exploded isometric drawing of the parts of a spur gear sub-assembly, showing the
position of each part relative to all the others.

Orthographic views of each of the parts of the spur gear sub-assembly.

Instructions:

Answer this question on ANSWER SHEET 4 on page 5.

Draw, to scale 1:1, the following views of the assembled parts of the spur gear

sub-assembly:

e The full sectional front view on A-A as seen from the arrow indicated in the exploded
isometric drawing. The cutting plane passes through the vertical centre line of the
assembly as shown on the housing bracket. Label the sectioned view.

e The left view. NO hidden detail is required. Show the cutting plane.

113

131

HOUSING BRACKET

Note:
I 22 e Show THREE faces of the M16 nut and ALL necessary construction.
*T 10 e Draw the conventional representation of the spur gear in accordance with the
KEY SABS 0111.
e ALL drawing must comply with the guidelines contained in the SABS 01171.
[90]
21 23 |«
=== @22
of | ] b
s
14
79 ‘__. ‘ﬂJ
104
SHAFT
PARTS LIST
PART QUANTITY MATERIAL
16
=] o2 . 1. KEY 1 MILD STEEL
F— 2. SHAFT 1 MILD STEEL
T T 3. BUSH 2 BRASS
C— 4. SPUR GEAR 1 MILD STEEL
5. HOUSING BRACKET 1 CAST IRON
BUSH
6. WASHER 1 SPRING STEEL
7. M16 NUT 1 MILD STEEL
15,18
‘ 4 PRAWN: ©AFEn | TSHEDZA STREET
i ALL DIMENSIONS AREIN 1 1. 2¢/05,/07 S][MBJ[ THOHOYANDOU
e MILLIMETRES 0950
; } CHECKED: FHILIMON L S CORPORATION www.tsimbi.co.za
|
TITLE
DATE: 27/05/07
ALL UNSPECIFIED RADII
e »= 27 SPUR GEAR SUB-ASSEMBLY
DRAWING PROGRAM: DATE: 21/05/07 NATIONAL SENIOR CERTIFICATE PAGE 6
AUTOCAD 2007 SCALE: 1:2 GRADE 12 EXEMPLAR 2008
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JZ& ANSWER SHEET 4 ASSESSMENT CRITERIA
& FACET SECTIONING TOTAL
POSSIBLE | OBTAINED | POSSIBLE | OBTAINED | POSSIBLE | OBTAINED

1 Kev 2 1 3

2 SHAFT 10 2% 12%

3 BUsH 4 2 6

+ SPURGEAR 11 4% 15%

BRACKET 15%; 6 21%

6 WASHER 1 A 1%

7 wienuT 4% % 5

CENTRE LINES 5

ASSEMBLY 7

LEFT VIEW 9

CUTTING PLANE 1

LABEL VIEW 1

AUXILIARY VIEW 2
TOTAL| 90

EXAMINATION NUMBER

EXAMINATION NUMBER ‘ 5
Please turn over
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