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AM 09/1.15m - AM 15/1.15m
Question 1
The cantilever pin-jointed frame is attached to awall and loaded as shown in Figure 1.

a) Using ascae of 10mm representing 0.5m, copy the space diagram.

b) Label the frame using Bow’s notation.

c) Determine graphicaly the:
1) magnitude, direction and sense of the reactions exerted by the wall at the top and bottom

joint.

i) magnitude of the forcesin the members EM, FM, ML, LK, KF and KJ.

d) Show on the space diagram, by use of arrows, which members are in compression and which
members are in tension.

(20 marks)
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AM 09/1.15m - AM 15/I.15m
Question 2

A distance piece consists of a conical solid with
a square hole machined through its centre
(Figure 2a).

The elevation and plan of the distance piece and
the traces of an oblique cutting plane are shown
in Figure 2b.

Draw, full size, the following views of the
distance piece with the part above the cutting
plane removed.

a) Auxiliary elevation of the distance piece

with the traces being represented by a
straight line;

b) Front elevation;

c) Plan;

d) True shape of the cutting plane surface.
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Figure2a

(20 marks)
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AM 09/1.15m - AM 15/1.15m
Question 3

A carpenter designed a handle for a box dliding
lid (Figure 3a), using three curves A, B and C
as shown in Figure 3b. The three curves are
generated by the locus of point P and point Q. |
Draw, using the dimensions shown in Figure :
3c.

a) The curve A, which is the locus of the
point P lying outside the generating circle
which is rolling clockwise for one
revolution on the outside of the base
directing circle.

b) The curve C, which is the locus of point Q
lying outside the generating circle which is
rolling anti clockwise for half a revolution
on the inside of the base directing circle.

¢) Thecurve B which isareflection of curve C.

Figure3b

(20 marks)

Figure3c
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AM 09/1.15m - AM 15/I.15m
Question 4

The essentia details of a plate cam are shown in
Figures 4a and 4b. The figures show the cam
follower offset to the centre of the plate cam. The
cam follower is presented on itsinitial position at
the lowest displacement. The cam rotates
anticlockwise at 100 rev/min on a40mm diameter
shaft and imparts the following motion to the
follower:
Dwell for 0.075 sec;
Lift of 72mm with ssimple harmonic motion for
0.125 sec;
Fall of 24mm with uniform velocity for 0.1 sec;
Fal of 48mm with uniform acceleration and
retardation for 0.3 sec.
a) Develop the cam displacement diagram
and the cam profile to full scale. Figure4a
b) Draw the position of the mechanism and
state the maximum angular movement of

the link PQ.

(20 marks)

\

,_initial position of 24 mm diam roller follower

Figure4b
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AM 09/1.15m - AM 15/1.15m

Question 5

A conica transition piece is intersected by a right cylinder
as shown in Figure 5a. The cylinder axis is perpendicular to
the vertical plane and parale to the horizontal plane.

a) Copy, full size, the incomplete views shown in

Figure 5b.

b) Draw surface lines on the transition piece as required
and present a complete plan, showing the curve of
intersection.

c) Construct a half surface development of the conical

g

Figure 5

transition piece.
Placethejoint linealong theline Y-Y. Materia thicknessisto beignored.
(20 marks)
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AM 09/1.15m - AM 15/1.15m

Question 6

An illustration and orthographic views of a pipeline and a
sphere are shown in Figures 6a and 6b. The pipeis 12mm
diameter and its longitudinal axis is represented by the
line AB.

C isthe centre of the 120mm diameter spherical tank.

a) Copy full size the orthographic views.

b) Connect the centre of sphere C to each end of line
AB to form aplane ABC and draw afirst auxiliary
elevation showing the plane ABC as an edge.

c) Construct a second auxiliary view to show the true
shape of plane ABC and the clearance, if any,
between the pipe and the sphere. Measure and
state the clearance.

d) Indicate on the front elevation and plan the
shortest distance between line AB and the centre
of the sphere.
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Figure 6a

(20 marks)
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AM 09/11.15m

Question 1

Details of the components parts of a Paper Press are shown in Figure 1 on the attached A3 sheet.
The parts are assembled as follows.

The bush (item 2) with an outside diameter of 34mm is pressed into the 34mm diameter bore of the
bracket (item 3).

The 24mm diameter spindle (item 4) is then inserted into the 24mm diameter bore of the bush. The
bracket, with the bush and spindle, is bolted and secured to the frame (item 1) by means of the four
M6 x1 Hex - head bolts (item 5).

The 22mm thick swivelling quadrant (item 6) is inserted (placed) between the 24mm gap of the fork
of the frame such that the 10mm diameter hole is uppermost and located in the 10mm hole. The
threaded M10x1 end of the main pivot pin (item 7) is inserted through the 10mm hole of the fork and
the quadrant and screwed into the M 10x1 threaded hole of the fork on the adjacent side.

The upper end of the spindle is attached (connected) to the quadrant by means of the two links
(item 8) and the two link pins (item 9) in conjunction with four washers and four split pins.
(not shown)

The 20mm wide part of the pressure pad (item 10) is attached to the lower end of the spindle and
retained (secured) in position by means of the pressure pin (item 11).

Finally the M8 threaded end of the handle (item 12) is screwed into the M8 threaded hole in the
quadrant.

Draw, full size:

a)  asectional elevation about the plane X — X of the assembled paper press,
b) anelevation in the direction of the arrow A.

Present the drawing with the handle in its horizontal position.

(60 markstotal)

Figure 1
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AM 09/11.15m

Question 2

a) Geometrical tolerance provides a precise brief method of indicating geometrical requirements on
engineering drawing.
Complete the table of the symbols relating to geometrical tolerances shown in Figure 2a.
(14 marks)

FORM TOLERACES |[SYMBOL INTERPRETATION

10[0.02

Roundness is a condition where a feature 0.02

ROUNDNESS TOL gl fmed surface, any point
of its surface being a constant distance

from its centre or axis.

FLATNESS TOL

PARALLELISM TOL

SQUARENESS TOL

ANGULARITY TOL

Figure 2a

Please turn the page.
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AM 09/11.15m

b) The diagram shows the tolerance zone applied to a cylindrical component.
Draw the;-
(i) symbol in thefirst compartment of the box;
(i) tolerance text in the second box;
(i) testing length in the third box;
(iv) interpretation of the given drawing showing the meaning of theterm STR TOL 0.04 - 120.
(3 marks)

F
o

STR TOL 0.04 - 120

Figure2b

c) A drawing instruction of a product is shown below. The product requirement is to contain the
axis of the right-hand cylinder within a cylindrical tolerance zone which is concentric with the
axis of the datum cylinder.

The diagram shows the tolerance zone applied to a CONCENTRICITY TOLERANCE
component.
Draw the:
(i) symbol in the first compartment of the box;
(i) complete the table shown by inserting the text in the second and third box;
(ii1) theinterpretation of the given drawing showing the meaning of the term;
CONC TOL 0.02dia. DATUM A.
(8marks)

i

A CONC TOL 0.02 DATUM A

Figure 2c
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AM 09/11.15m

Question 3

a) One of the requirements of mass production methods is that components parts must be
interchangeable.
1) Define the terms 'tolerance’ and ' fit'.
i) Name the three classes of fit in common use using Figure 3a below. Complete the illustration
showing the comparison between the three classes of fit, using the hole basis system.

Add short notes under each type of fit. Define and explain by terms to distinguish between fits.
Include a shaft partially drawn to illustrate the fit configuration.

(15 marks)
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Figure 3a

Please turn the page.
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AM 09/11.15m

b) A scrap view of a shaft, bush and housing is shown in Figure 3b.

Draw, atwice full size, fully dimensioned detailed drawing of each part. Refer to Table 1 below to
obtain the correct value of tolerance. Present your working in a neat table.

(5 marks)
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DIAM 15.5 H7
INSIDE DIAM 155 g6
QUTSIDE DIAM 21.75 H7
SHAFT BUSH
30
HOUSING
Figure3b
Tablel
LIMITS OF TOLERANCE
NOMINAL SIZE H7 HS8 f7 g6 pé
Over Upto Upper | Lower | Upper Lower | Upper Lower | Upper Lower | U Lower
3 6 +12 0 +18 +0 -10 -22 -4 -12 is +12
_6 10 +15 0 +22 +0 -13 -28 -5 -14 +24 +15
10 18 +18 0 +27 40 - 16 -34 -6 -17 +29  +18
18 30 +21 0 +33 40 -20 -41 -7 -20 +35 +22
30 50 +25 0 +39 +0 -25 -50 -9 -25 +35 +22
FIT DESIGNATION UPPER / LOWER MAX / MIN
DEVIATION LIMITS
LIMITS
Outside diam of shaft
Diam 155 H 7
Bore of bush
Inside diam 155 g6
Bush into bore of bracket
Outside Diam 21.75 H 7
Housing
Bore of housing
Inside Diam 21.75 pé6
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AM 09/11.15m

Question 4

In most cases, pistons, transmit power to the crankshaft, through the connecting rod.
Make an exploded isometric sketch of a piston and a connecting rod.

Fully annotate each part using leaders.

In your presentation show also the following:

(i) pistonrings; (Label the piston rings according to their use.)

(i)  how the gudgeon pin is assembled on to the small end of the connecting rod and inserted into
the piston;

(iii) how the big end of the connecting rod is fitted onto the crankshaft;

(iv) theitem used between the:
(@ small end of the connecting rod and the piston gudgeon pin. (Label and suggest material);
(b) bigend of the connecting rod and the crankshaft. (Label and suggest material).

(20 marks)
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