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Figure 1 shows a traditional shovel which consists of a fixed scoop, shank and handle. The storage
and transportation of shovels require a substantial amount of space. The aim is to redesign the
traditional shovel to obtain a portable, foldable or collapsible tool. The redesigned shovel should
return to its original dimension of 600 mm X 150 mm when open for use.

Figure 1. Traditional shovel
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Specifications:

—~ The totally collapsed or folded shovel will occupy a space of 200 mm % {50 mm.

— The shank is to be made from 50 mm diameter solid aluminium rod.

—~ The scoop is to be made from 10 gauge sheet steel.

—~ The handle is to be made from 25 mm solid steel bar.

— The shovel must be foldable or collapsible without disassembling.

— The design should facilitate quick folding and unfolding of the shovel.

~  The shovel should fold and unfold with the use of the hands and no additional tools.

Complete the design of the shovel to meet the specifications given and use sketches to show the
following:

(a) A means of connecting the shank to the scoop without the use of welding

(6 marks)
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(b) A method of allowing the shank-scoop assembly to be tightened in the working position
of the shovel, and loosened to collapse or fold the shovel

(6 marks)

(c) A means of securely connecting the shank to the handle.

{6 marks)

Total 18 marks
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2. Figure 2 shows a judge’s gavel which is to be produced on the centre lathe. The gavel is to be
made from aluminium: the head is to be made from a piece 50 mm diameter by 120 mm long,
and the handle from a piece 25 mm diameter by 240 mm long.

(NB: The threads are to be produced by hand.)
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Figure 2. Judge’s gavel
(a) Qutline the steps of procedure required to produce the gavel.
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(b)

(e)
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Name TWO tools which can be used to produce the gavel.
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(2 marks)

Describe a method to produce the 50 mm long tapered section of the handle of the gavel.
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{2 marks)
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During the lathe turning operation, the following problems were observed:

The tool was rubbing and not cutting the work.
The work was climbing over the tool.
The tool was chattering.

The tool became dull frequently.

State ONE cause EACH for any TWO of the problems listed in (d).

Problem

Cause

...........................................................

..........................................................

...........................................................

----------------------------------------------------------

...........................................................

----------------------------------------------------------

........................................................

.......................................................

-------------------------------------------------------

------------------------------------------------------

-------------------------------------------------------

-------------------------------------------------------
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{2 marks)
State ONE remedy for EACH of the causes stated in (d) (i).
Cause Remedy
{2 marks)
GO ON TO THE NEXT PAGE
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{e) State TWO main functions of cutting fiuids.

..............................................................................................................................................
..............................................................................................................................................
----------------------------------------------------------------------------------------------------------------------------------------------

..............................................................................................................................................

H What are the TWO axes that should be used if the gavel was to be produced on a Computer
Numerical Control lathe?

..............................................................................................................................................

......................................................................................................

..............................................................................................................................................

Total 18 marks
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3. Figure 3 shows the components which make up a cross-garnet hinge. The hinge is to be produced
from 10 gauge black iron. The vertical leaf is 52 mm wide and 75 mm long. The horizontal strap
is 40 mm wide and 155 mm long.
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Figure 3. Components of a cross-garnet hinge
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(a) Outline the steps of procedure for marking out the horizontal strap of the hinge.

..............................................................................................................................................

..............................................................................................................................................

....................................................................................................................

.............................................................................................................

.............................................................................................................................................

..............................................................................................................................................

...................................................................................................................

{b) Name TWO tools that can be combined to completely mark out the horizontal strap in (a).

..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................

.............................................................

GO ON TO THE NEXT PAGE
01373020/F 2017

| AR AT T ]

0137302012




N n

{c) For the given hinge:

(i) Use a sketch to illustrate a method for cutting out ONE of the slots in either the
vertical leaf or the horizontal strap.

(2 marks)
(ii)  Outline the steps of procedure for drilling and countersinking the holes.

.................................................................................................................................
.................................................................................................................................
.................................................................................................................................

.................................................................................................................................

(d) Name TWO tools which can be used for cutting out the slots.

.............................................................................................................................................
.............................................................................................................................................

---------------------------------------------------------------------------------------------------------------------------------------------

{2 marks)
{e) Name TWO tools and equipment which can be used to produce the countersunk holes.

.............................................................................................................................................

...........................................................................................

---------------------------------------------------------------------------------------------------------------------------------------------

(2 marks)
GO ON TO THE NEXT PAGE
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® The horizontal strap needs to be cut using an oxyacetylene flame. List the steps of procedure
for producing a cutting flame.

.............................................................................................................................................
.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

.............................................................................................................................................

Total 18 marks
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4. Figure 4 shows a pictorial view of a dustpan, 250 mm long by 250 mm wide by 75 mm high, with ,
a safe edge at the top. The dustpan is made from 16 gauge galvanized steel sheet.

Figure 4. Dustpan

(a) Draw the layout of the dustpan showing all bends and folds.

(4 marks)
GO ON TO THE NEXT PAGE
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(b)

{(c)

(d)

-16- _l

Outline the steps of procedure to be used to complete the dustpan.
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B T TLTITTITI LI I T T T YT TP T TP
T T LT T T T T T R P T P PP PP PP T trererenterhribes

(6 marks)
Name TWO other materials which can be used to make the dustpan.

AR R RN A AR AR NN A EEETAA R R TR Pdannn e L LT
B T T T T T T PP Py T T F ARSI R R RN AN I A EEE NS SR REETA SR A AR R, danenn T R P P
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R TR R PR kR R R R R R R R R A R R R R R R AR E AR RT TR R AR L Ry

(2 marks)

Describe the method that should be used to soider the top of the dustpan to the sides.

A PP PR S T Py B T T T T drnsnteiranne PETTET T

........................................... A R A e A R R A S AR A S R LR R A RN R EER AR A R T TR RS
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essrersrarresrsnrranaes F S TTLTTLI LT LI I T SesissssssureantaseanatearareTnrasrarrarTTnur T L LRI T IrI T I R T TR e

(3 marks)
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(e) Calculate the width of the material needed for the lap to join the top of the dust pan to the
sides. Note: 16 gauge = 1.5 mm.

(2 marks)

() State ONE safety precaution which should be observed when carrying out the joining

process.
(1 mark)
Total 18 marks
GO ON TO THE NEXT PAGE
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5. Figure 5 shows a piece of decorative bar, which is to be made from %z inch square solid bar stock.

Figure 5. Decorative bar

(a) With the aid of sketches, describe the steps of procedure for producing the decorative bar.

{6 marks)

GO ONTO THE NEXT PAGE
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(b) The decorative bar in Figure 5 is to be used to fabricate a railing using the arc welding
method. With the aid of a sketch, explain the procedure for striking an arc before starting
the welding process.

(4 marks)
(c) Ilustrate, with a labelled sketch, a simple gear train showing the driver, the driven and the
idle gears.
(2 marks)
(d) Name TWO substances that are used to keep gears in good working order.
............................................................................................................................. ( 2marks)
GO ON TO THE NEXT PAGE
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(e) Table 1 shows a list of engineering materials and characteristics. For EACH type of
material, indicate by using a tick (V), the appropriate characteristic.

TABLE 1: ENGINEERING MATERIALS AND CHARACTERISTICS

Name of Weight Conductivity

Material Heavy Light Good Poor
Nylon

Brass
Rubber

Aluminium

(4 marks)

Total 18 marks
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