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A partially completed ortaogonal sketch of the front and side views of the assembly

is shown, drawn fo a scale of 1:2.

on the grid. Apply AS1100 drawing
hidden outline. DO NOT dimension.

Complete the assermbled orthogonal sketch
standards where appropriate. DONOT show
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On the grid provided on page 25. complee a full size orthogonal sketch of the  §
assembled stub-axle. Draw a half-section front view and a sight side view. s
indicated. Apply AS 1100 drawing standards. Do NOT dimension,
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A partilly-sectioned, exploded isomeric drawing of & propeler assebly is 5
shown.

‘Sketch afull-sectioned orthogonal view of the assembled pats on the cente lie.
given. Use a scale of 1:2. Show one nul, bolt and washer in plce orly, View
from the direction o the arrow A.

Part of the outline of the shaft i given & & starting.poin,

e soae 2
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An isometric view of an antenna anchor for a guy wire is given

4 holes @10
equispaced on 70 PCD

Sketch a full sectional front view of the assembled antenna anchor from the
direction of the arrow.
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The exploded isometic drawing o an sicraftdoor inge assembly is shovwa- 5

Compltsthe ssembled orihogorl kel of the door Hings asembly fn he
Space below, The door hinge block s to be fuly secioned. Apply ASTL00
Faving standards. Do NOT show hidden deiail. Do NOT add dimensions.
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The diagram shows one end of a universal ‘I’ beam with access holes drilled and a
supporting bracket fixed to each side.

Which view shows the correct full section X~X of the beam viewed in the direction of
the arrows?

*) Z /)
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Alocating block is sectioned by an offset cutting plane labelled X-X.

®

©

®)

7

Web not showea
correct((- )
Slould vt he secloncd

Boss wot 5 hown on
Contre or back right

Cemne kole pof shouwn
Connectly

web wet skoun corectly
Shouid wet be sectioned

Boss hetshown on |
Centre on back right




image13.png
®

‘The orthogonl assembly drawing below shows the detals of the slding door
mechanism of an elevator, drawn 10 scale of 1: 1.

On page 21, sketch a full-size pictorial view of the bolt, assembled corectly o
the bracket, when viewed in the direction of the arrow. Do NOT include the.
rolleror any hidden detal in your sketch.

ROLLER —_

BOLT- @

’ S

BRACKET
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“The U-bolt clamp shown is used to hold a 242 digital TV acrial pipe in place

On the next page, draw an assembled half-sectional front view of this U-bolt
clamp t0 AS 1100 standards. The front i indicated by the direcion of the arow.

Use 2 scale of 2.1 and place the half section on the right-hand sids.

Detail of clamp.
showing partil removal
of frontface
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Exercise information

Exercises 5.1 10 5.8 require you to complete a frechand design sketch of
each of the drawings as part of the preparation and design prior to
completing the drawings on the given drawing sheets. The frechand
sketches should be drawn on your own paper, not on the drawing sheets.
These frechand sketches should be returned o your teacher, along with
the completed drawing sheets for each exere

Please note that each of the drawing exercises should be numbered in the
title block.

An introduction will be given for cach exercise, describing the function
of each component as it is used in the aeronautical industry. Some
excrcises will also include a brief description of the method and approach
needed to complete the exercise. You will need (0 revise your work from
the previous modules to ensure that you are using the correct methods
and, where applicable, the correct AS 1100 drawing standards. The
drawings may be completed using drawing instruments or a CAD
program.
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Information for Exercise 5.1

A front view and right side view of a Talurit Cable Ferrule are given in an
orthogonal drawing, using a scale of 5:1. Taking sizes from the given
drawing, you are to draw in isometric projection 1o & scale of
freehand pictorial drawing of the ferrule

‘The centerlines are given along with an isometic grid to assist you in
‘your drawing.

Do not start your drawing yet. Continue reading and you will be given a
‘method for completing this exercise.

Talurit cable ferrule

Talurit cable ferrules are used in the acronautical industry to join wire
cables used in the flying controls and other cable-operated control
systems of many aircrafts.

The ferrules are made from a soft, malleable, lightweight alloy, approved
for aircraft use. To make a loop on the end of a cable, the end of the wire
i inserted through the ferrule, then passed back through the ferrule. An
alloy thimble i then fitted into the loop. The fermule is then swaged
either by a hand operated or hydraulically operated press.
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Method used to complete this exercise

A method that may be used to complete this exercise is given below.

Preliminary:
* lookat the given drawing of the talurit femule in Figure 5.4

« relate the shape to the given orthogonal views in Exercise 5.1
+ complete a design sketch in isometric projection of the ferrule.

Commencing the outline:
« note the given center-lines on the isometric grid

* note the size of the isometric grid, 5 mm spacing

« measure the radius of the outer semicircles on the orthogonal front view
« mark off these sizes on the isometric center-lines

« measure the length of the ferrule on the orthogonal right side view

« mark offthe size on the isometric drawing

* lightly draw the isometric crate that will contain the drawing of the
fernule.

Completing the outline:
« draw the shape of the front face, taking care with the quadrants
« lightly draw the shape of the back face

* project the long profile edges from the front o the back face

« darken the visible outline of the ferrule.

Commencing the hole:
« measure the radii of the arcs of the hole on the orthogonal front view

« mark off these sizes on the isometric center-lines.

Completing the hole:
« draw the shape of the end arcs on the center-lines

+ mark off the position of the centre and the ends of the side arcs.

« sketch the side arcs from the end points through the centre position
« darken the visible outline of the hole.

Tum to the exercise sheet and complete exercise 5.1
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Afront view and a right side view of a Talurt Cable Femule are give below
I an orhoganal drawing, usig a cale o 1. Taking 705 rom the

drawing, drau n isometic projeciion 1o a scale of 51, a freehand pictoril
drawing of the ferrulo

‘The centrolines are given along with an isometrc grid to assist you in
your drawing.

FRONT VIEW RIGHT SIDE VIEW

TALURIT CABLE FERRULE
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Information for Exercise 5.2

‘Shape and size details of an aluminium alloy, turnbuckle eye-end screw
are given in a pictorial drawing. Freehand sketches have been
commenced of a front view and part-sectional top view, drawn to a scale
of 2:1. An orthogonal grid hasbeen provided to assist your frechand
drawing.

You are to complete using frechand methods, the front view and the part-
sectional top view. The top view may be cut through the 24 shaft,

showing only a partial top view.
You will then project from the front view a right side view.

Turnbuckle eye-end screw

‘Tumbuckles are used in the aeronautical industry to adjust wire cables
used in the flying controls and other cable-operated control systems of
‘many aircraft.

A barrel type tumbuckle consists of three parts, a barrel and two end
screws. One end screw is threaded with a right hand thread and the other
endscrew is threaded with a left hand thread. When drawing threads,
unless otherwise stated on the drawing, the given thread is assumed to be
a right hand thread. In Exercise 5.4 you will leam how to indicate aleft
hand thread.

Tn barrel type tumbuckles the end screws may be either eye-end type, or
fork-end type.

Adjustment to the wire cables is made by rotating the barrel of the
tumbuckle; the right hand and left hand threads at the lternate ends of
the tumbuckle barrel allow the attached cable to be tightened or loosened
as required.

Revised work for this exercise

‘This exercise requires you to complete freehand, a front view and a part-
sectional top view and to then project a right side view of the turnbuckle
eye-end screw. You will need to revise some of the AS 1100 standards
from the Preliminary Course and the HSC Course.

The work you should recall is listed below:

« interpreting shape from a pictorial drawing

»  interpreting sizes from a dimensioned pictorial drawing
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the meaning of and the method of drawing an M 5 x 0.5 thread
the meaning of @4 v 6 x 90°

a part-sectional view to show the 24 hole as visible outline
the method of showing a break in the &4 shaft

the method of projecting a right side view
the method of drawing a right side view of the thread.
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New work for this exereise

The new work introduced in this exercise relates to a partial view of the
tumbuckle eye-end screw. The top view and the front view of the @4
shaft and M 5 0.5 thread are the same in both views. It is therefore
quicker to draw only a partial top view of the shaft, as the shaft and
thread are fully represented in the front view.

‘The new work you should use is listed below.

= draw a partial top view, showing the eye-end and 2 small part of the
shaft

« usea standard break for the end of the @4 shaft.

Method used to complete this exercise

An approach that may be used to complete this exercise is given below.

Preliminary:
*+  look at the given sizes and shape of the eye-end screw
+ relate the shape 1o the given, incomplete, front and top views

Completing the front view:

+ mark offthe 20 mm and 17 mm for the shafl and thread, using scale
21

+ draw the outline of the M S x 0.5 thread, with 45° chamfers at each
end

* use thick dark lines to outline the shaft and thread

+ mark off the depth of the thread, 0.25 mum, using a scale of 2:1

+ usethin dark lines to represent the thread.
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Completing the partial top view:

lightly project the @4 hole from the front view; it is a through hole
lightly project the 6 chamfers from the front view
draw the chamfers on both ends of the hole, using 45° lines

use thick dark continuous lines to show the chamfered hole as visible
outline

use a thin dark freeform line to draw a part section line to the right of
the hole

use thin dark hatehing lines at 45° to indicate the part sectioned arca

use thin dark lines to draw a standard break at the cut end of the @4
shaft

draw a line to show the edge where the @4 shaft meets the conical
eye-end.
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Projecting the right side view:

project the thread sizes from the front view

use a thick dark continuous circle as outline of the M5 thread
use a thin dark broken circle to represent the thread

draw the thickness, 6 mm using a scale of 2:1

draw the @12 spherical shape to complete the right side view.
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‘Shape and size detalls of an luminium alloy turnbuickle eye-end scrow
are given below i a picioral drawing. Freehand skelches have been
‘commenced of a front view and partSectionaltop view. An arthogonal
grid has been provided to. assist your freshand drawing

‘Complete using freehand methods, the front view and part-sectiona fop.
View. The top view may be cut through the @ 4 shaft, showing only a
partial top view.

Project rom the front view a ight side view.

RIGHT SIDE VIEW.

TURNBUCKLE EVE-END SCREW.
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Information for Exercise 5.3

Shape and size details of a fibre, bulkhead cable fairlead are given below
ina dimensioned pictorial drawing. Draw, to a scale of 2:1, a front view
and left side view of the fairlead. Hidden outline must be used on the left
side view to show interior details.

Fully dimension the three, slotted @4 holes, showing the size and
position of the holes and slots. Starting positions for cach view are given.

Bulkhead cable fairlead

Cable fairleads are used in the acronautical industry to confine cables
when the cables may contact other components, when the cables pass
through a bulkhead, or when the cables have a small change of direction.
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Ifa cable changes direction by more than 15°, it must pass around a
pulley; a fairlead nmust not be used.
The diagram below shows a bulkhead cable fairlead secured by two

screws to a bulkhead bracket. Three wire cables pass through the
fairlead and the bulkhead bracket.

Bulkhead

Bulkhead cable fairlead

Control cables

Bulkhead bracket

Figure 5.5 Wire cables passing through a bulkhead fairlead
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Revised work for this exercise

You will again need to revise some of the work from the Preliminary and
HSC Courses, however, work that has been revised for the previous
exercises in this module will not be listed.

The work that you should now recall is listed below:
+ projecting a left side view

+ aligned dimensions

+ using drawing instruments, particularly a circle template.

There is no new work in this exercise, just practice for your HSC. Be
careful when dimensioning the slots and the slotted holes. You only
have to dimension the position of the center-lincs, that is 11,7,7 mm, one
hole @4 mm and one slot 3 mm. You are only required to show these

five dimensions to satisfy the question. Do not waste time in fully
dimensioning the fairlead.
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Suggested procedure

As there are no new techniques in this exercise a detailed method of
completing the exercise will not be given. However, a suggested
approach is to:

= commence the front view, marking the centre-line positions of the
five holes

+ lightly draw the outline then the position of the three slots
« using a circle template, draw the holes; use thick dark lines
« project the left side view, showing the outline and the slots
= complete the hidden outline for the holes

= dimension the position and sizes of the three, slotted &4 holes and
the slots.
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‘Shape and size details of afibre, bulkhead cable fairiead are given below in a Gimensioned pictorial
drawing. Draw, 1.2 scale of 2:1, ront view and ot sid view of e falead. Hedden outine must
oo used on he et sid view o show inarordetas.

Fully demension ihe e, soted 0 & hles, Showing the size and positon of e holes and s
Startng positons for 6ach view aro gen.
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Shape and size details of a fibre, bulkhead cable fairlead are given below in a dimensioned pictorial
drawing. Draw, to a scale of 2:1, a front view and left side view of the fairlead. Hidden outline must
be used on the left side view to show interior detals

Fully dimension the three, slotted © 4 holes, showing the size and position of the holes and slots.
Starting positions for each view are given.

SIDE VIEW FRONT VIEW

BULKHEAD CABLE FAIRLEAD

SCALE 2:1
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Information for Exercise 5.4

Shape and size details of a tension rod turnbuckle fork-end, with a left
hand thread are given in a dimensioned pictorial drawing. Incomplete
front view, left side view and a part-sectional top view are also given,
drawn to a scale of 2:1.

Complete the:

« front view showing only the visible outline, including the two flat
surfaces

+  leftside view showing only the visible outline
°  part-sectional top view showing the &4 hole, the L.H. M5 x 1 thread
and the @5 and 1.5 holes as visible outline.

Tension rod turnbuckle

A tension rod tumbuckle consists of three parts, the tension rod and two
ends; the ends may be either fork-end or eye-end. As with the barrel type
of turnbuckle, the tension rod is threaded at each end, one end having a
right hand thread and the other a left hand thread

Adjustment to the wire cables is made by rotating the tension rod.
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Revised work for this exercise

This exercise requires you to complete three orthogonal views of the
tunbuckle fork-end screw. Each of the three views has been
commenced. You should note that you are only required to show visible
outline in the front view and left side view; do not show any hidden
outline.

The part-sectional top view will require two part-sections, one to show
the &4 hole, the L.H. M5 x 1 thread and the @15 hole as visible outline,

and the other to show the @5 hole as visible outline. You will have to

revise work from Personal and public transport involving the reading of
dimensions and also the plotting of the shape and size of a flat surface.
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‘The work that you should recall is listed below:
+ the meaning of the depth symbol for drilled holes
* the meaning of L.H. M5 x 1 thread

+ the meaning of S@15, a spherical diameter

+ the method of drawing the LH. M5 x 1 thread; the left side view and
the part- sectional top view

©  the method of plotting and representing a flat surface
« the method of indicating a part-section.
*  the method of hatching the part-section

There are no new techniques involved in this exercise.
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Shape and siz3 details of tension fod tumbuckle fork-end, with a ISiiand
thread are given in the dimensioned pictorial drawing. Incomplete front
view, lf ide view and  partsectonal 10p view are given, dian 103
scale of 2:1.

Complete the:

+" front view showing only the visible outline, including the two flat
surtaces

« left side view showing only the visible outiine
+ the part-sectional top view shawing the @ 4 hole, the LH. M 5 x
1 thread and the © 5 and © 1.5 holes as visible outline.

e
/J;/ L

2

PART-SECTIONAL TOP VIEW

LEFT SIDE VIEW | FRONT VIEW

TURNBUCKLE FORK-END LH SCREW

SCALE 2:1
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Information for Exercise 5.5

Shape and size details of a turnbuckle tension rod are given in a
dimensioned pictorial drawing. Draw, using a scale of 2:1, a detail
drawing of the tension rod.

The tension rod is manufactured from aluminium alloy.

Turnbuckle tension rod

As stated in Exercise 5.4, a tension rod tumbuckle consists of three parts,
the tension rod and two ends. The turnbuckle tension rod is threaded at
each end, one end having a right hand thread and the other a left hand

thread.
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Revised work fer this exercise

‘This exercise requires you to draw a detail drawing of the tension rod.
You will have to revise the work on Detail Drawing from Braking
systems.

You need to remember that a detail drawing is a drawing that gives a
complete shape and size description of the component that would enable
the component to be manufactured. You must also include in the
drawing, the material for manufacture.

You have to decide how many views are required to give a complete
shape description; three views, two views or only one view. Your
decision should also be influenced by the time factor in an HSC
examination; the fewer the views, the quicker the drawing.

You have to fully dimension the drawing, to enable the manufacture of
the tension rod.

The work that you should recall is listed below:

+ detail drawing requires a full description of the component

+ afull shape description can be given by a fully dimensioned single
view

« drawing to a scale of 2:1

- dimensioning a scaled drawing; show the actual or manufacturing
sizes

« the depth of a thread is drawn to a size equal to half the pitch. In this
case the pitch of the M5 x 1, is 1 mm, therefore the depth is 0.5 mm.
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New work for this exercise

The only new technique in this exercise is the dimensioning of the left
hand thread. Most threads are right hand threads. When dimensioning a
right hand thread, M5 x 1, the M indicates that it is a metric thread, the
size is Smm diameter and the pitch is 1 mm. It is not necessary to state
that it is a right hand thread.

A left hand thread has the letters L.H. preceding the thread dimensions.
You must therefore dimension this left hand thread; L.H. M5 x 1.
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‘Shape and size dotails of a tumbuckle tension rod are given below in @
dimnioned i g, Craw, ihg 3 3o 213 et rawing

The tension rod is manufactured rom aluminum allcy.
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S
Shape and size details of a turbuckle tension rod are given below in a

dimensioned pictorial drawing. Draw, sing a scale of 2:1, a detal drawing

of the tension rod.

‘The tension rod is manufactured from aluminium alloy.

LH MSxI-

TURNBUCKLE TENSION ROD

SCALE 2:1
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Information for Exercise 5.6

Shape and size details of an airframe fastener pin used for composite
materials are given in a dimensioned pictorial drawing. The pin is made
from titanium.

Using a scale of 2:1, draw in orthogonal projection a top view and part
sectioned front view of the fastener pin. You may draw a part top view,
using AS 1100 standard methods to show a symmetrical view.

Airframe fastener pin

‘The fastener pin shown is used to secure composite components of
acronautical airframe structures. The head is larger than a fastener used
to secure metal components. The larger head distributes the forces and
prevents the fastener from crushing the matrix that binds the fibres of the
composite.

‘The pin is made from titanium, a lightweight metal suited to the
acronautical industry.

Revised work for this exercise

Again there is some work that must be revised from previous modules.
This is good preparation for your HSC. Perhaps you have already made
summaries of the previous work and you have only to refer to your
summaries.

Much of the work you have already revised in this module. You will
now have to recall the following;

* the method of drawing a hexagon, given the length of one side
+  the interpreation and method of drawing a 1 x 45° chamfer

+ the method of drawing the S@6 spherical curve for the run-in to the
hexagonal hole

« the method of using an auxiliary view to plot the curves formed by
the SE@6 spherical curve in the part-sectional front view.

New work for this exercise

The question states that you may draw a part top view, using AS 1100
standard methods to show a symmetrical view. Again this is a time
saving standard that will assist you in your HSC where time is a
premium.
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Instead of drawing the full top view, the top half of the view may be
omitted provided that you use the correct AS 1100 standard. The
preferred method is to draw half the view, the bottom half; then show the
center-line as a symmetry line with thin dark parallel lines through the
ends of the symmetry line. This will save you drawing time, but
remember, if you do not use the correct standards then you may lose
marks for an incorrect drawing.

The new work to be used is:

+ view of a symmetrical part

+ the use of a part top view.

Note that the question does not require you to dimension the drawing.
Too often students in the HSC examination will waste time dimensioning
a drawing when the question did not require the dimensioning. Make

sure you read the question carefully, interpret it correctly, and do not do
work that s not required.
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Shapé and size details of an airirame fastener pin used for composite

materials are given below in a dimensioned pictorial crawing. The pin is
made from titanium.

Using a scale of 2:1, draw in orthogonal projection a top view and part
sectioned front view of the fastener pin. You may draw a part top view,
using AS 1100 standard methods to show a symmetrical view.

Z
Z
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AIRFRAME FASTENER PIN

SCALE 2:1
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Information for Exercise 5.7

Shape and size details of an angle bracket attachment for an airframe are
given in a partly dimensioned pictorial drawing and in the given front
view. The front view is drawn to a scale of 1:2.

Project from the front view, using third angle projection:

+ apart top view to show the true shape of the horizontal surface

+ an auxiliary view to show the true shape of the sloping surface.

Angle bracket attachment

The angle bracket attachment is manufactured from aluminium alloy and
is used to secure structural components to the airframe:

Revised work for this exercise

This exercise presents you with an angle bracket attachment that has six
@10 holes in the horizontal surface and seven @14 holes in the sloping
surface. Itis very time consuming to draw all thirteen holes. You should
remember, or revise, the work on representation of repeated features
from Lifting devices.
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Again itis very important to remember and use the AS 1100 drawing
standards, especially the ones that will save you time in the HSC
examination. But you must use the correct standards, incorrect standards
will not gain you any marks, and as with Exercise 5.6 and 5.7 will cause
you to lose marks if incorrectly used.

The work you should recall is listed below:

« representation of repeated features

« one of the holes may be shown in full outline, and the position of the
remainder by centre-line

> the number and size of the holes must be indicated using a note and
leader line; if this notation is not done you will lose many marks.

‘You should use this standard representation, not only to save time but
also to simplify the drawing.
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New work for this exercise
‘The new work introduced in this module that should be used in this
exercise is listed below:

* the use of a reducing scale of 1:2; the sizes must he halved

+ theuse of a part top view to show the true shape of the horizontal
surface

« the use of a thin, continuous, freeform line to terminate the part view
« the use of an auxiliary view to show the tme shape of the sloping
surface.

Turn to the exercise sheet and complete exercise 5.7 then 5.8.
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‘Shape and size details of an angle attachment for an airframe are given
below in a partly dimensioned pictorial drawing and in the given front
view. The front view s drawn to a scale of 1:2.

Project from the front view, using third angle projection:
*a part top view to show the true shape of the horizontal surface
« an auxiliary view to show the true shape of the sloping surface.

FRONT VIEW

ANGLE BRACKET ATTACHMENT

SCALE 12
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‘Shape and size detas of an angle altachment for an aiframe aro.
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Viw. Tha Iton view s Grawn t0 3 scu of 1.

Project fom the font view, using thi ange projocton:
a par top view to show (% e $hapo of the horizontal suface
‘an auxilary view to show the true shape of the sioping surface.
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