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ABSTRACT
This project investigates the apparent dichotomy between
solid sculptural forms and their visual apprehension,
focussing on the relationship of object to pictorial plane.
The writings of Paul Klee and Wassily Kandinsky provide a
background and a particular insight into what Klee calls
‘...the kinetic energies which move the point into a line, the
line into a plane and the plane into a spatial dimension.’
(Notebooks, Volume 1: The Thinking Eye) This project adds
solid sculptural form - volume - to Klee's sequence by
elevating the point from a flat two-dimensional plane to the
three-dimensional space of Euclidean geometry.
Three key research outcomes were:
• A methodology using computer aided drawing (CAD)
software, a numerically controlled routing machine, step by
step photographic documentation and computer animation
was developed in the course of the project.
• A concept change involving the replacement of the rigours
of the grid with a process using the intersection of the
horizon and gravity as drawing coordinates was introduced.
• A method of planar layer construction of solid objects was
developed to heighten perception of the pictorial qualities of
the object.
The research project has been manifested in a substantial
body of sculptures, maquettes, and CAD drawings.
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PART ONE: PROJECT DESCRIPTION
Introduction
Anomalies in the translation of an image into an object and
vice versa often occur because the spatial construct of two
dimensional visual art utilises the conventions of Euclidian
geometry whereas the spatial construct of a sculpture is more
aptly accommodated by Riemann (1826-66) geometry: a
space beyond the scope of pictorial representation.1 This
dichotomy of space presents a challenge to sculptors who
desire to contribute original thought into a narrative based on
Euclidian principles. Understanding a requirement for
dialogue through this narrative, this project explores aspects
of visual perception translated into pictorial form by the
observation of existing structures.
Studio research works towards the implementation of a
system of construction where objects do not rely on the use
of formal pictorial and geometric conventions in their
construction and presentation. An expectation is that the
objects will invite scrutiny in both sculptural and pictorial
terms. If this goal is achieved there is potential to develop a
binary system of investigation that in the first instance
appears to correspond to the inherent process of human visual
perception.

1

‘Within Riemann’s expanded view of geometry, we find that Euclidian
geometry is that space defined by a constant curvature of zero;
Lobachevskian geometry has a curvature of -1, and spherical geometry a
curvature of +1.’ Richard Mankiewicz, The Story of Mathematics
(London: Cassell & Co, 2000). 132.
‘Although new definitions of perpendicularity and parallelism are
necessary once a fourth dimension is added to space, four-dimensional
geometry remains basically Euclidean and parallel lines do not merge.’
Linda Dalrymple Henderson, The Fourth Dimension and Non-Euclidean
Geometry in Modern Art (Princeton, N.J.: Princeton University Press,
1983). 147.
1

Aims and Objectives of the Project
During the first decade of the twentieth century the object
escaped the pictorial plane to become a subject of sculpture
and sculptors began to reconsider the spatial environment of
their work. For instance, the incorporation of the plinth as
part of the work, the use of the gallery floor to present work,
the grounding of sculpture in the environment and eventually
the use of the environment to produce artworks occurred. In
some cases the viewing of sculpture has changed to the extent
that objects have become site markers, drawing viewer’s
attention to the artist’s intent.2 Throughout this period the
object has been represented in traditional sculptural forms
and materials, by items from the everyday, found materials,
industrially produced items and the bric-a-brac of everyday
life. The object has been the subject of pictorial
representation, relief sculpture and sculpture in the round.
Despite these changes prescriptive interpretations of
sculpture retain currency. One example is the traditional
approach of sculpture as statuary, construed by a process that
deals with the monument, monumentality and decoration,
with a primary concern of space, form, volume and mass.
Readings of sculpture through text and pictorial concerns
also have currency in contemporary criticism. An example is
the presentation of a painting in a square or a rectangular
shape attached to the flat plane of a wall in singular or
multiple formats: an immediate reference is to pattern and a
grid. A similar situation arises when work is reviewed in
terms of sculptural space. The grounding of the work,
orientation in the surrounding space and relationship to other
objects (if any) have implications that in many circumstances
2 Andrew Causey, Sculpture since 1945 (Oxford New York: Oxford
University Press, 1998). 11.
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are resolved through the three dimensional grid that is often
called a ‘space lattice’.
Sculpture has a vernacular particular to its own process
manifested in such words as scale, form, volume, mass,
positive and negative space, and dimension. Two
dimensional activities of painting and drawing also have a
dialogue to discuss issues and concepts of representation
where practitioners use words such as horizon, void, weight
and texture, figure and ground, and edge, to explore concepts
that are in essence little different than those of sculpture. This
shift in dialect introduces avenues of ambiguity and debate
into the interpretation and analysis of visual art practice.
Additionally, my basic knowledge of vision before this
project indicated that during the function of seeing all visual
information has to pass through the flat plane of the retina.3
This implied to me that the apprehension of difference
between an object shown on a pictorial plane and an object in
space was reliant on individual interpretation based on
perceptual senses, and innate and acquired knowledge.
As sculpture has moved away from the spatial concerns of
the statue (but not of the body or figurative composition) and
addresses the broader field of visual art practice there is now
a freedom within sculptural practice to explore a synthesis of
pictorial and spatial enquiry within the concept of human
perception.
As previously stated, one objective of the project was to
develop objects that do not rely on the use of formal pictorial
and geometric conventions in their construction and
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presentation. Another objective was to utilise the outcomes of
the previous enquiries to explore the possibility of
developing a system of investigation into the nature of visual
perception. This possibility of a synthesis of sculptural and
pictorial concepts has been addressed by practical
demonstration in the studio.

Parameters of the Investigation
The development of a sculpture in a studio is instigated by
elements of chance, intuition, didactic and empirical
knowledge, and applied research. Applied research is the
dominant process in this project and the following notes
summarise the central tenets of research activity. To contain
the potentially broad scope of this enquiry the constraints are
prescriptive and contain no referencing to theoretical
discourse.
A picture plane can be represented by a flat surface, real or
imaginary. A picture plane can be static or moving, of any
material or medium and in any orientation to the horizon of
the earth.
A cutting plane is a transparent picture plane used in
Orthographic Projection to show alternative views of objects
and assemblages. A cutting plane can also be used to show
true form and interior structure by cutting through objects or
assemblages.

3 Margaret Livingstone, Vision and Art: The Biology of Seeing (New
York: Harry N Abrams Incorporated, 2002). 100.
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In this project, pictorial space is a convention detailed by
Paul Klee in his Notebooks Volume 1 (The Thinking Eye)4.
Klee’s proposition outlines areas of placement of objects on a
picture plane relative to their spatial requirements in the
general depiction of a scene.

Figure 1 Paul Klee, Synthesis of objective body and subjective space5

Wassily Kandinsky’s interest in the development of a
pictorial scene based on colour, colour intensity, geometric
form and linear linking is also considered.6
In this project, sculptural space refers to the space
surrounding an object and not to the volume of a sculpture or
to the surface area of an object shown in the pictorial space
of a picture plane.
An object can be abstract, geometric or figurative and will
have an identifiable height, width and depth. Relief sculpture
will also be considered if height, width and depth is
perceptible to a viewer.
4

Paul Klee, Paul Klee : Notebooks, Volume 1: The Thinking Eye,
Documents of Modern Art ; V. 17, 1st English ed., 2 vols. (London: Lund
Humphries, 1961).
5 Ibid. 44.
6 Wassily Kandinsky and Solomon R. Guggenheim Museum., Kandinsky
: Russian and Bauhaus Years, 1915-1933 (New York: Solomon R.
Guggenheim Museum, 1983). 73-80.
5

The grounding of an object: Unless produced in an
environment of zero gravity objects are bound by the gravity
of the earth. A line drawn from the centre of gravity of an
object to the centre of the earth is vertical and forms a right
angle with a line drawn at a tangent to earth’s horizon.

Figure 2 Paul Klee, Material and Ideal Statics7

Figure 2 provides an insight into Paul Klee’s view of the
statics of pictorial space. In this project, statics refers to the
mechanics of placing an object in sculptural space.8
Geometry: Throughout this project there is substantial
reference to geometry in text and research activity. There is
also substantial practical application of geometry in the
development and construction of objects in the studio. In this
context it is important to emphasise that this project is not
exploring the nature of geometry but concentrates on the way
we think we see objects in relation to space and how these
perceptions are transferred on to a picture plane or in return,
from a picture plane into an object.
Technology: When possible the development of studio
works makes full use of modern technology. This includes
digital processes such as photography, computer-aided
drawing and the use of numerically controlled machinery.
7

Klee, Paul Klee : Notebooks, Volume 1: The Thinking Eye. 353.
The Macquarie Dictionary, 2nd Revised ed. (1987). s.v. "Statics".
Statics is defined as ‘that branch of mechanics which deals with bodies at
rest or forces in equilibrium.’
8

6

Any form of suitable technology is used with a caveat that
the technology need not be evident to a viewer.

A Summary of Studio Research
Getting Started (1998)
My approach was to start the project in the simplest manner
possible by building a basic set of works in the studio to
build upon through research.
The first studio work Box is a basic
structure showing some of the possible
ambiguities in the translation of information
between an object and picture plane. In this
example I used a geometry called
Figure 3 Box, 1998

Orthographic Description.

My intention was not to embark on an exploration of the
processes of geometry but to indicate the importance of rules
and conventions in this method of depiction.
Stage 1: The Line (1998-2001)
Sculptures

Figure 4 Sticks, 1999

•
•
•
•
•
•

Sticks
Tick
Arc
Blocks
Small Block
Bar Codes

Sticks is a work based on the idea of a line and consists of a
number of timber dowels sanded to a point at each end and
painted with a primary colour.
From Sticks the works Tick, Arc, Blocks, the four Bar
Codes and Small Block were developed. From this set of
works a transition from line to plane can be observed. The
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idea of interaction and communication by means of a digital
language developed from the bar code research.
Stage 2: Plane to Form (1999-2005)
Sculptures
•
•
•
•
•

Top
Twist
Helix
Pulse
Full Twist

Figure 5 Full Twist, 2001-4

This section of work saw a shift in studio practice from the
placement of planes on the wire frame drawing of Line in
Space to the construction of objects by the layering of planar
shapes. This process was used in the development of Top,
Twist, Helix, Pulse and Full Twist. In these works I explore
the visual dynamics of symmetrical and asymmetrical
structures.
In these works the visual dynamics are more evident between
the interactions of individual planes than in the overall form
of the object, however multiple planes provide greater visual
impact. This is most evident in the sculptures Twist and Full
Twist.
The construction of Helix required careful planning and
design. It was also necessary to construct assembly aids. I
used stainless steel pins to accurately position the layered
planes, and nuts and bolts to secure the assembly. Each
planar shape was individually cut, positioned, drilled,
rounded, sanded and painted before final assembly. The
studio process developed for the production of Helix was
refined and further developed throughout the project. For
example, Pulse was technically more difficult than Helix and
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was not fully completed until 2005. Indicative of the
technological progress of the project, the planes of the top
third of Pulse were machined on a numerically controlled
router. This simplified the process and improved the accuracy
of the discs and pin location holes. To facilitate this
machining process it was necessary to develop computer
aided drawings.
Summary: The layering of planar shapes saw the extension of
line to plane in Stage 1 to the use of a plane to build form
(the research had moved through the construct of three
dimensional space: point to a line to a plane and then to
form). The next step was to shift the research from the
production of individual sculptures to an investigation of
ideas and concepts and directly illustrate the results by the
development of objects and illustrations.
Stage 3: The Elevation of the Point (2000-6)
Prints
•
•
•

Helix plan views
Helix elevation views
Pulse elevation views

Figure 6 CAD Drawings, 2003

The use of computer aided drawing (CAD) software started
during the development of Helix and was primarily in
response to my interest in bar codes in Stage 1. Helix was
based on the interlinking of three helical coils and I decided
to try to develop this simple geometric principle on my
computer and from there produce a digital representation on
my printer. In other words produce a pictorial image by the
interaction of digital processes. The process required the
development of numerical sequences using computer
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software called Excel and then transmitting this information
through a Script File (digital language) into a CAD file. The
resulting drawing could then be printed or manipulated
within the drawing file. This process was also used during the
development of the Top series in Stage 5.
Stage 4: Movement and Pattern (2000-5)
Sculptures
•
•
•

Flex 1
Flex 2
Flex 3

Figure 7 Flex 1, 2001-5

Several of the works developed in Stage 2 were vibrant under
certain conditions. In some cases the vibrancy occurred
through the optical play of the layered planar shapes and in
other cases through some form of movement of the viewer.
These observations opened fields of investigation; primarily
movement, optics and vision.
The flexible sculptures developed in response to a suggestion
to place Twist, Helix and Pulse on rotating plinths. I rejected
the suggestion of rotation but the concept of articulating
planar shapes was an attractive proposition. The flexible
sculptures provided the opportunity to explore the interaction
of planar shapes in movement and at rest. The flexible
sculptures are as the name implies, very flexible and playful
objects but generally require tension to create the visual
attributes I was seeking. A very positive aspect of the Flex
objects is the visual interplay between the planes and
between the planes and the cord passing through them. This
has led to a continuing interest in pattern and the interplay of
binary planes.
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Stage 5: Depth and Form (2001-6)
Sculptures
•
•
•
•
•
•
•

Flat Top
Extended Top
Squashed Top
Middle Top
Twisted Top
Large Top
The Group

Figure 8 The Group, 2003-6

In this stage my premise to build upon previous works
became more evident and seemed to be a natural progression
of research. The introduction of vision into the research
prompted me to review previous works and it became clear
that the planar nature of sculptures such as Twist and Helix
displayed strong linear characteristics when viewed
horizontally. This aspect is most evident when the sculptures
are viewed at eye level.
A series of sculptures using the same disc diameters as Top
were constructed. The difference in the form of each
sculpture was due to altering the thickness (3mm and 4mm)
of the layers used in the construction of each sculpture. In
2004, several more top shapes using two alternating planar
thicknesses in the same object were made for the sculpture
The Group. This process of alternating the thickness of the
layers was to become part of the standard processes used in
the Primary and Binary Blocks.
During the development of the various Top sculptures,
Twisted Top was produced by the rotation of the planar
shapes around a point on the circumference of the previous
form.
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Figure 9 Front and side views of Twisted Top, 2001

Twisted Top was a significant step forward in my research
and the first object to provide a degree of binary reading:
front view when hanging on a wall and variable readings
from the side. The method of rotation used to construct this
sculpture was used in the later works Point and Tilt.
There was also a practical aspect in the production of these
works. The reduced scale and weight allowed me to
manipulate the objects and view them from different angles
and heights and I was able to easily consider the various
attributes of each work. It was possible to compare one work
with another and consider the different characteristics such as
figure-ground and contour-edge relationships, morphing and
the gestalt viewpoint within the works themselves.
Stage 6: Multiple Viewpoints (2001)
Sculptures
•

Scribble

Figure 10 Scribble, 2001

Despite encouraging progress in the project the sculptures
produced were still linked to the traditional mode of viewing
in Euclidian space. Objects have to be placed somewhere, on
the floor, on plinths, hung on a wall or from a ceiling and so
on. The primary objective of my studio research was to
overcome this nexus of the construction and placing of
sculpture. The Top is an example of my difficulty. When I
12

placed Top at an angle on top of a box I was aware that to
illustrate the dynamics of gyroscopic motion the object it
should be placed point down. This was a difficult option but
could be overcome by a pin through the point (destroying the
fine point of balance) or some supporting mechanism. A
similar situation is found in The Group where a number of
rods are used to support the six objects. In both cases the
implied dynamic of actual movement had been overtaken by
practicality.
To continue my research I decided to review the first work
Box and reconsider the function of Orthographic Description
and the use and positioning of cutting planes. During the
flexible sculpture research the movement of a spectator was
introduced to the project and I drew upon this research to
introduce the concept of ‘multiple viewpoints’. The objective
was to explore a possible relationship between a cutting plane
and a pictorial plane. The principle being that a cutting plane
can also be considered as a form of picture plane created by
the movement of a viewer.
This research was facilitated by the development of a wire
sculpture called Scribble. This work provides a practical
example of the relationship of an object to Euclidian
geometry and the placing of an object in our environment of
space. The work and photography of Ellsworth Kelly was
introduced to the enquiry and provided fresh fields of
exploration. In many cases Kelly’s slight subversion of the
rules of geometric practice produce thought provoking art.
This period of research and the introduction of Kelly made
me realise that my primary objective (to develop a system of
construction where objects do not rely on the use of formal
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pictorial and geometric conventions in their construction and
presentation) could possibly be achieved by working inside
the field of Orthographic Description.
I considered that if I could change the vernacular of the
geometric process I could produce a different way of making.
In Stage 7 I pursue this idea and replace the x and y axis with
gravity and horizon and the use of the square, circle, triangle
and other geometric shapes with a line. Whilst this may not
be a unique process I have not previously seen this
methodology used in the process of design and construction.
Stage 7: The Grid, Gravity and Grounding (2002-5)
Sculptures
•
•

Point
Tilt

Figure 11 Tilt, 2002-5

I once again reappraised previous sections of the project and
decided to enlarge the drawing of the Top and develop works
based on the profile of that drawing. The first sculpture
Double Top proved to be a large, heavy and unstable object.
The sculpture was not completed but valuable lessons on the
grounding of objects were learned.
Point was constructed using half of Double Top. The planar
shapes are horizontal to the ground and the axis created by
the rotation of the planar shapes are vertical. The sculpture
exhibits some impressive visual qualities but is fixed to a
plinth and not free standing.
Tilt is also a modified version of Double Top. The
significant difference is that one section has a reduced
number of discs and the rotation of the sections is in the same
14

direction: not counter rotating as intended in Double Top.
This sculpture was constructed from one end and when
completed Tilt found its own point of rest and displays
sculptural and pictorial attributes.
Stage 8: Primary Blocks (2004-5)
Sculptures
•
•
•
•

Primary Blocks
Profile Comparison
Planar Thickness Comparison
Rectangle Variation Set

Figure 12 Primary Rectangle, 2004

Tilt provides the qualities required for a binary reading of
sculptural form. Having achieved this goal I shifted my
attention to a more direct enquiry into pictorial
representation. The objective was to develop new works from
the observation of objects instead of drawings, which is a
general approach in sculptural practice.
Square and rectangular planar configurations were used in
the construction of the blocks, utilising a scale where a single
view of a block would not exceed the print size of an A4
sheet of paper, or in the case of joint or sectional
configurations, an A3 sheet of paper.
Variations in the thickness and profile of the planes were
introduced for comparative analysis between blocks and the
binary relationship of the black and white planes that make
up each block.
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Stage 9: Binary Blocks (2004-5)
Sculptures & Slideshows
•
•
•
•
•
•
•

Pivot Studies
Oblique Studies
Slide Studies
Facet Studies
Stack
Binary Excursion
Stack Sequence

Figure 13 Stack, 2005

The Binary Blocks extend the formal structure of the
Primary Block series by alternative positioning of the planar
shapes. For example, the rotation of individual planes, the
tilting of blocks before pinning and screwing, and cutting
into the mass of a block. In one instance the regularity of the
linear pattern of the black and white edges of the planes is
disturbed by scribing and creating a pattern on the faces of a
Primary Block.
A number of purpose built Binary Blocks and Primary
Block variations were used to construct the sculpture Stack.
Stage 10: Associated Blocks (2004-6)
Sculptures, Slideshows & Prints
•

Figure 14 Central and Outer Block
Assembly, 2005

•
•
•
•

Central and Outer Block
Assembly
Block Assembly Sequence
Line Analysis
Delta
Block Assembly Section

This stage of research consists of three concurrent studies
using a Primary Block Rectangle configuration (Central
Block) and a Binary Block Quarter Cut configuration
(Outer Block).
The Central and Outer Block Assembly is a formal
association of the two blocks. The research started with the
digital photography of the Central and Outer Block
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Assembly. The protocol for the photography required the
camera to be in a fixed position and the assemblage to rotate
(in various configurations) around a set datum point. The
images from this process were then used to develop an
animated sequence with computer software.
The Line Analysis study commenced by selecting one image
from the photographic sequence and importing it into a CAD
program. A sequence of drawings were then developed to
deconstruct and abstract this image.
Delta is an abstracted three dimensional construction of a
sectional drawing of the Central and Outer Block
Assembly.
The work developed in this stage directly addresses the
relationship of object to picture plane.
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PART TWO: CONTEXT
Work Leading into this Project
The statement that accompanied the sculpture Tilt when it
was shown at the National Sculpture Prize and Exhibition
2005 says:
From a distance the rippled edge of Tilt creates a
shimmer reminiscent of an object in a hot arid
landscape. As the sculpture is approached the
landscape closes to a small, rich, visual field
where the eye is required to explore the object to
gather information for cognitive interpretation.9
This statement also includes this quotation from Paul Klee:
The limitation of the eye is its inability to see
even a small surface equally sharp at all points.
The eye must ‘graze’ over the surface, grasping
sharply portion after portion, to convey them to
the brain which collects and stores the
impressions.10
The dichotomous reading of the surface of an object and the
reading of an object in the landscape is part of my interest in
the relationship of an object to picture plane. This interest
began in my undergraduate years through the process of clay
modelling, mould making and casting. During the preparation
of plaster moulds for final casting I noted that my perception
of the depth of field in the negative space of moulds often
produced a mirror image of the original model. This
perceptual contradiction was most apparent in formal and
complete features such as a face or a hand and appeared more
clearly for some viewers than others.

9 National Gallery of Australia. and Macquarie Bank., National Sculpture
Prize & Exhibition 2005 (Canberra: National Gallery of Australia, 2005).
41.
10 Paul Klee and Sibyl Moholy-Nagy, Pedagogical Sketchbook, Faber
Paperbacks (London: Faber, 1968). 33.
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This reversal of field was very apparent in photographs.

Figure 15 Fibreglassing Large Head, 1988

In some cases I used these moulds in my work.

Figure 16 Large Head, 1988 - Inside
view of plaster mould

Figure 17 Large Head, 1988 - Plaster
shard

In my MFA in 1990 I produced a work titled Box.

Figure 18 Box, 1990 - Closed view
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When opened it was revealed that Box contained the
accumulation of sculptures, rejects, moulds and flotsam of
work produced in my studio over a period of two years. The
general proposition was that the work represented the
conclusion of an enquiry into the process and methodology of
sculptural practice.

Figure 19 Box, 1990 - Open view 1

There was also a planned secondary reading of this work
based on my interest in the use of a picture plane in sculpture.
When opened the Box presented a double sided picture plane
filled with work. The doors lying on the floor prevented a
viewer direct access to the work. This was an intentional
strategy to provide a frontal viewing point much in the same
way as a selected point of view required by a camera or
perspective drawing.

Figure 20 Box, 1990 - Open view 2
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This work was completed some years ago, however the
photography of sculpture and the relationship of object to
picture plane continues to interest me.

Sculpture and Photography
During the last decade of the nineteenth century Medardo
Rosso was instrumental in challenging the sculptural tradition
of the statue. Rosso was born in Turin in 1858 and moved to
Milan in 1870 where he began to practice sculpture.
Although often linked (along with Rodin) to Impressionism
his major influence appears to have been the Milanese
Scapigliatura movement and the sculptor Grandi. In an essay
related to an exhibition of Rosso’s work, Luciano Caramel
says that through Grandi ‘…Rosso discovered radical
techniques for blurring the outline, attenuating the edges of
intersecting planes and creating vibrant light and
atmosphere, which all contributed to the overall unity of the
image.’11 Caramel continues that Grandi’s work was ‘…of
vital importance to the young Rosso, in helping him to
overcome the isolation of the three-dimensional object in
space’12. In this attempt to overcome the isolation of objects
in space (in Rosso’s case the statue), Caramel maintains that
‘The image thus became a flattened rendering of the transient
“slice of life”, a vision seemingly conjured up out of nothing
and frozen in time, eschewing in its fluid form the nobility of
marble and hardness of stone.’13

11

Medardo Rosso, Luciano Caramel, South Bank Centre, Scottish
National Gallery of Modern Art, Whitechapel Art Gallery and Henry
Moore Institute, Medardo Rosso (London: The South Bank Centre,
1994). 12.
12 Ibid.
13 Ibid. 21.
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Figure 21 Medardo Rosso, The Flesh of Others [Carne Altrui], 188314

Rosso also exercised control over the photography of his
work by modifying the image and cutting up and consistent
altering of finished prints. ‘There is an obvious link here with
his desire to overcome sculptures abstract objectivity, fusing
the figure with the background and establishing “a single
point of view”.’15
The placement and viewing of an object to its best advantage
has also been a preoccupation of many other sculptors and
visual art practitioners during the twentieth century. For
example, Rodin, Brancusi and Matisse used photography in
their work practice. Each practitioner had their own particular
reason for utilising this process but the key objective was the
creation of “atmosphere”; light and shadow, space, and the
relationship of works with the environment. These artists also
utilised aspects of photography as a process by documenting
work to record the evolution of sculptures and the
relationship between works. The photograph was also used as
a tool where the artist worked upon the photographs or

14
15

Ibid. 20.
Ibid. 41.
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photographic plates to record errors or changes to works in
progress.
In his publication Modern Art 1851-1929, Richard Brettell
says;
In thinking about the meaning of the visual, the
real, and the representation, no one can deny the
absolute relevance of photographic theory and
the closely intertwined practice.....It must also be
remembered that photography played a very
important role in the working process of artists
as diverse as Gauguin and the American Man
Ray (1890-1976) and that, by the turn of the
century, photography was seen as an important
modern art form.16
Painter, object maker and photographer Man Ray played a
significant role in the Dada and Surrealist movements and
during his long career had connections and friendships with
significant artists in Europe and the United States. He also
had a lasting friendship with Marcel Duchamp and they
worked together within the Dada and Surrealist movements.
They also collaborated privately in the development and
photography of works such as Duchamp’s ‘Rotary Glass
Plates’17 and ‘Rotary Demisphere’,18
Man Ray also pursued his own interest in the qualities of
pictorial space, and through inquiry, process and invention
extended the scope of photography. In this respect Roland
Penrose says;
But in photography the inventive genius of Man
Ray went beyond the use of the camera. Any
16 Richard R Brettell, Modern Art 1851-1929 (Oxford New York: Oxford
University Press, 1999). 47.
17 Francis M. Naumann and Marcel Duchamp, Marcel Duchamp : The
Art of Making Art in the Age of Mechanical Reproduction (Ghent, New
York: Ludion Press ; Distributed by Harry N. Abrams publishers, 1999).
81 & 84.
18 Ibid. 98-99.
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conceivable way of employing photographic
processes to bring surprises was legitimate. In
1917 he revived the cliché-verre, a process used
formerly by the Barbizon School, in which a
drawing is made on a glass negative with a
needle-point and is then printed on sensitized
paper; in later years, his Rayographs and
solarizations added new scope to the
photographer’s art.19
Artists such as Rosso and Man Ray who challenged accepted
practice and embraced and extended the scope of new and old
technologies set an example for this project.
In the publication The Sculptural Imagination, Alex Potts
touches on the complaints of minimalist sculptors Morris and
Serra regarding the photographic presentation of sculpture.
Potts maintains that Morris’s primary concern was an
ideological opposition to the ‘comodification’ of sculpture
through photographic images and that Serra believed that the
temporal experience of a sculpture is removed by its
reduction to the flat plane of a photograph.20
Despite their negative views Morris and Serra undertook high
quality photographic documentation of their work. In some
cases the works became icons in their own right. Potts also
contends that Rodin and Brancusi were active in going
beyond the concerns of effective visual packaging and that
‘The photograph functioned as a medium for recording a
controlled staging of a work in an appropriate visual and
special context which might be denied it in a real gallery
setting.’21

19

Roland Penrose and Man Ray, Man Ray (Boston: New York Graphic
Society, 1975). 58.
20 Alex Potts, The Sculptural Imagination : Figurative, Modernist,
Minimalist (New Haven: Yale University Press, 2000).
21 Ibid.
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Following the Second World War the scope of visual art
activity broadened to accept diverse practices and movements
such as land sculpture, performance art and environmental
art, all requiring photography for a lasting record of the work.
In the magazine Art Forum in February 2005 an article titled
‘Mark Godfrey on Photography and Sculpture’ outlines
various types of practice within the field of photography and
sculpture and then expands this discussion through examples
of work by contemporary and older artists.22 Godfrey’s
article illustrates that there are numerous examples of
contemporary works of sculpture being widely known
through photographic reproduction and of artists who use a
camera as a tool in the production of their work.
My interest in the association of sculpture and photography
stems from perceptual contradictions in some images of
previous documentation of my sculptures and work process.
As stated earlier, these observations have extended to an

22

Mark Godfrey, "Mark Godfrey on Photography and Sculpture," Art
Forum February (2005): 147-53. For example:
Photography as documentation: Guiseppe Gabellone, 1999; Douglas
Heubler, 1968; Robert Smithson, 1970.
Photographic mobility: Simon Starling; Shirly Tse; Eleanor Antin;
Guiseppe Gabellone.
Photography of found object: Gabriel Orozco, 1996; Brassai, 1933.
Past form of sculpture found or re-created through photography: Richard
Wentworth; Armando Andrade Tudela.
Photography as documentation: Guiseppe Gabellone, 1999; Douglas
Heubler, 1968; Robert Smithson, 1970.
Photographic mobility: Simon Starling; Shirly Tse; Eleanor Antin;
Guiseppe Gabellone.
Photography of found object: Gabriel Orozco, 1996; Brassai, 1933.
Past form of sculpture found or re-created through photography: Richard
Wentworth; Armando Andrade Tudela.
The camera’s ability to evoke an instant (temporality): Peter Fischli and
David Weiss, 1984-85; Damian Ortega, 1997.
Scale through photography: James Myer; Tse; Tudela.
How encounters with photography inform the production of objects:
Gabellone; Ortega; Tse
The photograph not as an image of sculpture but as sculpture itself: Tse;
Starling.
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interest in the dichotomous reading of the surface of an object
and the reading of an object in the landscape.
My initial intention was to use a camera to produce a projectin-progress analysis of the two dimensional qualities of my
sculptures. As the project progressed the use of a digital
camera and the computer sequencing of captured viewpoints
transferred from the camera into the computer has become an
additional process in my sculptural practice.
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PART THREE: STUDIO PRACTICE
Introduction
This section of the exegesis is a journal of studio research
and was written as the project progressed. As far as possible
the work stages and development of sculptures are in
chronological order. However there are some anomalies
where, for example, work stages overlap or run in
conjunction with other research activity, particularly during
times of review. The construction of some sculptures was a
quite complex and time consuming activity; in some cases
the works were completed some years after their initial
development. An example is the completion of Full Twist.
I decided to start studio research as simply as possible and
build upon the works by a process of continual review. To
facilitate this, I set a rule to construct practical works using a
minimal variety of materials, such as timber, medium density
fibreboard (MDF), polymer emulsion (Acrylic), mild steel
and stainless steel. Two of these, MDF and Acrylic, were not
available to artists during the early period of last century and
this underscores my intention to consider the source material
with full reference to the passage of time, advances in
technology and the changing nature of art practice.
The general tone of preliminary work was influenced by my
interest in the development of abstraction after the Cubist
period, the works and writing of some of the artists of that
period such as Klee and Kandinsky, the development of
Russian constructivism and the Proun’s of El Lissitzky23.

23 Penelope Curtis, Sculpture 1900-1945: After Rodin (Oxford New
York: Oxford University Press, 1999). 209.
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I was also interested in the work of Miro; particularly the
series of paintings developed from collage24. My interest in
Miro is his unique development of form from everyday
objects, his use of colour and the depth of field in his works. I
also noted that Miro’s development of imagery appeared to
be almost the antithesis of the formal development of
Kandinsky’s work and the pedagogy of Klee.
The first studio work Box is a basic structure I used to show
some of the possible ambiguities in the translation of
information between an object and picture plane. In this
example I used a geometry called Orthographic Description.
The ambiguity of representation of
an object in two dimensions is
evident in this work, with the cone
represented in elevation as a
triangle and in plan view as a
circle. The cylinder in elevation
appears as a square.

Figure 22 Box, 1998

These representations follow established conventions of
Euclidean Geometry and are not in question in this work. My
intention was to establish a starting point for studio research
through the illustration of one form of visual representation
of the relationship between an object and the pictorial plane.

24 Pere Gimferrer, The Roots of Miro, trans. Elaine Fradley, 1997 English
ed. (Cologne: Konemann, 1993). 160-208.
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Stage 1: Point to Line
Introduction to Stage 1
In the first half of the twentieth century artists and teachers
Wassily Kandinsky and Paul Klee worked towards the
development of a visual language to articulate a new style of
western visual art called abstraction. Both men directed part
of their research into the function of pictorial space through
the concept of a point extending to a line and then to a plane
and finally form.
I decided to explore this concept and start my studio research
with the construction of a point. The first decision was the
form of the sculpture; flat, spherical or abstracted. To help
this decision making process I began to explore the word
‘point’ and soon realised the great power and complexity of
the word within written, oral and musical discourse. For
example Wassily Kandinsky devotes fifty four pages of his
publication Point and Line to Plane25 to define the role of the
point in the science of art.26
The concept of point to line to plane has a prior reference at
the school of mathematics founded by Pythagoras (c.580c.500 BC) where;
Their most venerated number was ten, or the
tetractys, being the sum of 1+2+3+4. These are
the number of points needed to generate the
dimensions of the universe: 1 is the dimensionless
point, and generator of the other dimensions; 2
points can be joined to create a line which has
25

Wassily Kandinsky and Hilla Rebay, Point and Line to Plane (New
York: Dover Publications, 1979).
26 ‘Kandinsky’s Bauhaus Book was his principal contribution to the
realisation of a “Science of Art,”…. “scientific” in the sense of the
German word Wissenschaft, which does not necessarily entail the strict
verification required in the natural sciences and can be applied to
humanistic studies…’ Kandinsky and Solomon R. Guggenheim
Museum., Kandinsky : Russian and Bauhaus Years, 1915-1933. 58.
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one dimension; 3 points can be joined to make a
two-dimensional triangle; and 4 points can be
joined to make the three dimensional
tetrahedron.27
The point also has a role in the debate concerning the origin
of the universe. Mathematician Robyn Arianrhod says;
For instance, in 1970, the English physicists
Stephen Hawking and Roger Penrose, showed
that Einstein’s equation predicted the universe
had expanded not from a tiny piece of matter
located in an otherwise empty cosmos, but from a
single point in four-dimensional spacetime.28
In both of these examples a point is associated with the idea
of generation: Genesis. The point is regarded as
dimensionless and also as a generator of dimension. One
view expressed by Kandinsky is that;
There exists still another force which develops
not within the point, but outside of it. This force
hurls itself upon the point which is digging its
way into the surface, tears it out and pushes it
about the surface in one direction or another. The
concentric tension of the point is thereby
immediately destroyed, and as a result, it
perishes and a new being arises out of it which
leads a new, independent life in accordance with
its own laws. This is the Line.29
In Point and Line to Plane, Kandinsky discusses (and
illustrates) the external form of a point and says that; ‘In its
material form, the point can assume an unlimited number of
shapes...’30. It was my conclusion that in this project a
geometric point is a dynamic entity when an external force is
applied.
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Mankiewicz, The Story of Mathematics. 24-25.
Robyn Arianrhod, Einstein's Heroes (St Lucia: University of
Queensland Press, 2003). 187.
29 Kandinsky and Rebay, Point and Line to Plane. 54.
30 Ibid. 31.
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Concurrent to Wassily Kandinsky, Paul Klee’s publications,
drawings and paintings provide exhaustive research and
resource material referencing the point. In The Thinking Eye
Klee says that; ‘The point (as agent) moves off, and the line
comes into being – the first dimension’.31
Taking the idea of the point as an agent, I decided to start my
studio research with a linear work titled Sticks.
Sticks
In this work, three sets of 18
dowels were shaped and painted
350mm in from each end.
Each set was individually coloured
red, blue or yellow. The dowels are
12mm in diameter and 1820 mm
long.
Figure 23 Sticks, 1999

The sticks, when held vertically as a group and then released,
fell on the floor to occupy a four metre diameter area.

Figure 24 Sticks, 1999

When shown in the Fine Art Gallery at the University of
Tasmania the sticks covered the breadth of the gallery and
31

Klee, Paul Klee : Notebooks, Volume 1: The Thinking Eye. 24.
31

the title was placed at the end of the gallery. To access the
title visitors needed to sidle along the wall or tiptoe through
the work.
I consider each dowel with slightly sharpened ends to be a
basic structure. I also consider that each dowel represents a
line and the sculpture Sticks a set of random lines.
Tick
The genesis of this piece is a work by Miro titled Dog
Barking at the Moon32. Two converging lines are often used
in the explanation of perspective drawing and are often
portrayed as railway lines narrowing to a point at the horizon
to imply depth and distance. The ladder in Miro’s work
points to the sky and suggests height and space to give this
work strong depth of field.
Tick is in response to
this suggestion of
space. In this case Tick
invades the space of the
gallery by starting
centrally on the floor
and finishing near a
corner high on the
gallery wall.

Figure 25 Tick, 1999

I consider Tick to be a more articulate representation of a
line than Sticks.

32

Gimferrer, The Roots of Miro. 114.
32

The image and caption below provides an insight into MC
Escher’s world of a line.

Figure 26 Escher, Regular Division of the Plane Drawing #80, 1950, Detail

Nobody can draw a line that is not a boundary
line, every line separates a unity into a
multiplicity. In addition, every closed contour no
matter what its shape, pure circle or whimsical
splash accidental in form evokes the sensation of
‘inside’ and ‘outside’ followed quickly by the
suggestion of ‘nearby’ and ‘far off,’ of object and
background.33
Arc
Placed in the gallery, Tick created two open spaces: one in
front and the other behind. Arc also creates two spaces: one
space is closed and the other open.

Figure 27 Arc under construction, 1999

33 J (Ed) Hulsker, The World of Black and White (Amsterdam: 1959). As
quoted from J. L. Locher and W. F. Veldhuysen, The Magic of M. C.
Escher (Thames & Hudson, 2000). 78.
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Arc is an experiment in the layering of coloured planes and
an indication of the transition of a line to a plane. The
sculpture is also a response to the linear nature of Tick.
Blocks
Encouraged by the strength of colour developed by the
alignment of coloured planes in Arc, the Blocks were
developed to build a reference bank of colour association.

Figure 28 Blocks, 1999

Each block consists of 16 coloured planes. Each plane is
6mm thick and arranged in alternating layers of two selected
colours. Using the primary and secondary colours, plus black,
white and grey the 36 possible combinations were made up
into blocks. These blocks were intended to be a standard
colour reference.
Following the transition from multiple layering of colour to
the binary system of black and white the Blocks lost their
primary importance in the project. However, twenty five
blocks of a larger scale with similar colour variations were
commissioned through a decorative art and craft gallery.
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Small Block
When I produced the range of coloured blocks I kept the
black/white block next to my workbench for some time. Later
I modified the block by splitting the diagonal and painting
two adjacent sides black and the other two white and then
alternating the assembled layers.

Figure 29 Small Block, 1999

When this work was displayed at a postgraduate critique two
aspects were discussed. The first was the receding edges on
the diagonal view and the second was a suggestion that the
side view of the object appeared to be a type of bar code. The
issue of receding edges forms part of the development work
leading up to Tilt (see Stage 7) and the Primary and Binary
Block series (see Stages 8 and 9), but at the time I decided to
investigate the background of bar codes.
Bar Codes
Bar codes are part of an optical identification system used in
the transmission of information and distribution of goods.
The bar code diagrams and definitions used in this section
were sourced from the world wide web34 and the publication
Reading between the Lines: Barcode Basics35.

34 The Barcode Software Center, 1998, Measurement Equipment
Corporation, Available: www.mecsw.com/specs, September 18, 1999.
35 Datalogic Communication Division, Reading between the Lines: Bar
Code Basics (Bologna: Datalogic S.p.A, 1998).

35

There are two basic structures of code:

Figure 30 Bar Code Structures36

The 1D-Code is the familiar Standard code that evolved
between 1970 and 1980 and is read in a single direction along
the x-axis.
The Stacked code and the Matrix code are read along both
the x-axis and y-axis. They were developed between 1988
and 1995. Stacked codes are based on the Standard code
structure but are stacked upon each other and reduce the area
required for the code. Matrix codes were designed to allow
for omni-directional reading and are used in the
transportation, pharmaceutical and manufacturing sectors.
Bar codes and the field of optical recognition is an
illustration of how highly sophisticated technology has
become part of our every day lives.

36

Ibid. 5.
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The four works shown below were developed from this
enquiry.

Figure 31 Bar Codes: Jasper Johns,
199937

Figure 32 Bar Codes: Joseph Albers,
199938

Figure 33 Bar Codes: John Cage,
199939

Figure 34 Bar Codes: Marcel Duchamp,
199940

I initially considered bar codes to be a primitive imitation of
human vision and perception driven by very sophisticated
technology, but as my enquiries progressed I was struck that
this particular technology is presented in a visual form with a
variety of languages that are not generally open to human
interpretation.

37

Uses a Maxi Code photocopied from Ibid. 23.
The Barcode Software Center, Datamatrix Barcode, 1998,
Measurement Equipment Corporation, Available:
www.mecsw.com/specs/datamatrix.html, September 18, 1999.
39 The Barcode Software Center, Code 39 Barcode, 1998, Measurement
Equipment Corporation, Available:
www.mecsw.com/specs/code_39.html, September 18, 1999.
40 The Barcode Software Center, Pdf-417 Barcode, 1998, Measurement
Equipment Corporation, Available: www.mecsw.com/specs/pdf417.html,
September 18, 1999.
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Summary of Stage 1
The transition in the structure of the works from the simple
linear presentation of Sticks to the assembly of planar shapes
to produce the form (volume) of the Blocks encouraged my
intentions to produce works by analysis and review of
research within the project.
The idea of interaction and communication by means of a
digital language developed from the bar code research.
The development of the black and white layered Small Block
proved to be the genesis of a large body of research.
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Stage 2: Plane to Form
Introduction to Stage 2
When I worked as a mechanical design draughtsman in
industry I used the line as a tool to translate ideas, directions
and briefs on to paper for interpretation and translation into
structures and objects. My tools were pencil, pen, compass
and drawing machine and my methodology was the use of
geometry and the grid. By the use of the line I produced wire
frame drawings that contained essential information to
construct my designs.
Kandinsky and Klee used the line in their teaching as a form
of shorthand to describe complex relationships in art practice
and in this area of my research I was attempting to establish a
link between the work of these artists and my own practice;
particularly in the form of communication through the use of
the line.
Line in Space

Figure 35 Norman Dilworth, One man exhibition, Groningen, 197841

Norman Dilworth says;
The object results from the path of a line drawn
through a grid. A line which has a physical
41 Richard Allen and Arts Council of Great Britain., Systems : Arts
Council 1972-3 (London: Arts Council of Great Britain, 1972). 14.
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dimension following a predetermined route can
generate a three dimensional form. The line
chosen here, with these dimensions, generates
this particular form.42
Taking this work of Dilworth as a lead I devised my own
drawing of a connecting line drawn within a grid. I was
hoping to develop works that would give form to the
ambiguity of representation I had illustrated in Box at the
start of the project.

Figure 36 Line in Space, 1999

Using orthographic projection I produced a preliminary
drawing showing the plan, elevation and end elevation of
Line in Space (Figure 36).
I then reproduced the pencil drawing as a CAD drawing. The
three views were then placed on top of each other and this
drawing was then reproduced in four aspects to show a
square pattern (Figure 37).

42

Norman Dilworth as quoted in Ibid.
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Figure 37 Line in Space, 1999 – line views

I then reworked the orthogonal views by filling each planar
shape with the colour defined by its perimeter and
reproduced them in the same format as the previous line
drawings (Figure 38).

Figure 38 Line in Space, 1999 – red green blue planes

I then removed the end elevation (green) from the
combination with the following result (Figure 39).

Figure 39 Line in Space, 1999 – red blue planes
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Figure 40 shows a number of basic pattern combinations. 43
The coloured dots indicate the order of layer preference.

Figure 40 Line in Space, 1999 – variation of pattern

The next stage was to move from orthogonal projection to
three dimensional representation. In this case I produced a
CAD drawing that allowed me to project the drawing in
different configurations. For example, isometric and
perspective views from various angles and a standard range
of orthogonal views.
Figure 41 shows a plan view of Line in Space. In
comparison to the plan view in Figure 37 this drawing has
been rotated 180 degrees to provide greater clarity in later
drawings.

Figure 41 Line in Space, 1999 – plan view

43 The Layer, Rotate and Mirror commands in CAD systems allow the
production of multiple variations to this pencil drawn set of patterns.
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Figure 42 shows an isometric view of Line in Space.

Figure 42 Line in Space, 1999 – isometric view

The next step was to fill the planar shapes with solid colour
in similar fashion to Figure 38. This is where the research
process became difficult. In the first drawing where the
shapes are presented on a flat plane defined by an x and y
axis, the lines defining the boundary of the shapes created
points of intersection and individual attributes to each shape.
In the case of the three dimensional drawing there are no
points of intersection. The only closed boundary is defined
by the periphery of Line in Space.
I considered starting again and producing a line in space that
had multiple points of intersection but after some reflection I
decided to proceed with the current drawings. I felt that the
clear distinction between the two drawings was an advantage
in definition and that creating a new drawing would introduce
another set of variables and add to the complexity of the
investigation: by this I mean that I could devise a new set of
lines where there were at least two points of physical
intersection.
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I decided to introduce two independent planar shapes that
conform to specific attributes of Line in Space. One parallel
to the xy plane and the other standing vertical to the xy plane.

Figure 43 Line in Space, 1999 – plan view with green radial plane

Figure 43 is a plan view of the object showing a green radial
shape. The yellow line at the side of the drawing is the
representation of the other radial shape. This becomes
obvious when the same drawing is shown in the isometric
view below.

Figure 44 Line in Space, 1999 – isometric view with green and yellow radial planes

In the isometric view of the drawing the green radial shape
remains on the flat plane and the blue line and yellow radial
shape have been elevated into three dimensional space. This
illustrates the representational difference between two and
three dimensional drawing.
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Figure 45 Line in Space, 1999 – aerial view

Figure 45 shows an aerial view of Line in Space. The high
view angle distorts the true view of the lineal shape and
yellow plane but more clearly shows the separation of the
line and the yellow surface from the vertical plane than the
isometric view shown in Figure 44.
At this stage I began to question the direction of the research.
The drawings and the development of patterns had been an
interesting exercise and addressed some of the ambiguities I
had alluded to in the Box but I began to realise that the
qualities I sought were in the form and not in the planar
shapes or drawings. I made a decision to transfer my
attention to the object by removing planar shapes from the
picture plane and using them in the construction of
sculptures.
Top
The form of a top was chosen as the first experiment in the
layering of planar shapes: in this case discs. I selected the
shape of a top because I considered that a bulbous form
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tapering gradually to a point was a suitable form to display
coloured layered planes.

Figure 46 Gyroscopic motion of a top44

When I constructed Top I was aware that the dynamics of a
top are manifested in the application of torque resulting in a
gyroscopic motion that is eventually overcome by gravity.
Paul Klee says that a top; ‘Set spinning about itself, will be
saved from falling. Then it is called a top.’45 This functional
aspect of a top was not a consideration in this initial work – it
was not until later in the project that the dynamics of actual
movement was considered (see Stage 4).

Figure 47 Top, 2000

44 John Perry, Spinning Tops and Gyroscopic Motions (New York: Dover
Publications, 1957). 41.
45 Klee, Paul Klee : Notebooks, Volume 1: The Thinking Eye. 385.
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Despite its pleasing colour and form Top was not as visually
dynamic as I had hoped, but showed enough potential to
pursue the layering of planes and, to borrow from Klee and
Kandinsky, is indicative of a transition from line to plane to
form.

Figure 48 Line to Plane to Form, 1999

Twist and Full Twist

Figure 49 Twist, 2000

Figure 50 Full Twist, 2001-4

Before completing Top I began making discs for another
sculpture. As I cut and stacked the discs to make up the base
of the work I experimented with various stacking
configurations.
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Figure 51 Stacking configurations, 2000

In one instance, as the centres of the discs were rotated about
a central axis the dynamics of what I had been searching for
in Top appeared and I immediately started work on Twist.
The form was developed by clockwise and counter clockwise
indexing of discs an equal distance around the circumference
of the previous disc.

Figure 52 Indexing for Twist, 2000

The fluctuating form was the result of a gradual increase and
decrease in disc diameter determined by the use of a template
(Figure 53).
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Figure 53 Form template for Twist, 2000

Each disc was rounded on the edge and then painted. It was
here that the lineal nature of the structure provided a visual
impetus to the completed work.

Figure 54 Twist, 2000, Detail

Figure 55 Full Twist, 2001-4, Detail

The rotation of the discs around the circumference required
me to make a decision on methodology and aesthetics. I had
two choices:
A) Alternate the indexing
B) Continue the indexing in one direction – clockwise or
counter clockwise.
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Figure 56 Indexing options for Twist, 2000

Because of the central axis and compact form, I produced
option A (Twist) first and completed option B (Full Twist)
later in the project.

Figure 57 Completed Full Twist, 2004

I added height to Full Twist by adding twenty two discs to
the middle section of the lower half of the form. The
extension of the section with reduced diameter discs
improved the form of the sculpture.
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Helix
This work is a response to the asymmetry of Twist.

Figure 58 Helix, 2000-1

Figure 59 Helix, 2000-1, Base Detail

The sculpture is an example of three cylindrical forms
moving at a constant clockwise rate around an axis;
indicative of a helix. To disjoint planar order it was necessary
to grow one column from the cylindrical base to set its planar
colour one step ahead/behind the other two.
This was a complex work to construct and in the end I was
pleased with it. However, apart from some sections in the
transitional area of base to column, Helix, similar to Top, did
not show the visual dynamics of Twist. In this case the form
dominates the colour whereas the colour commands the Top.
The failure of Helix to produce the same vibrancy as Twist
appeared to be associated with the symmetry of objects. I
decided to disrupt the symmetry of the constant helical form
by a gradual increase and decrease in the diameters of the
individual spirals. When one spiral diameter grew larger the
other two would decrease in diameter. This would play one
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spiral against the other and also break the formality of the
imaginary cylinder that surrounds the object. Similar to
mathematics where two minuses can make a plus I hoped that
the use of symmetry within the symmetrical object would
produce a positive effect. This new work was titled Pulse.
Pulse
The construction of Pulse was a time consuming exercise but
the experience gained in the construction of Helix made the
building of this complex object easier than I expected. I
refined and extended the methodology used in the
construction of Helix and also placed spheres within the
object to break up the free progress of the helical forms.
The completed sculpture presented a
more overstated response to the free
flowing curvature of Helix than I
expected. From a visual perspective
the work would be more pleasing if
the diameter change of the planar
shapes was less and the degree of
frequency longer.

Figure 60 Pulse, 2001-5

From a research point of view I was pleased with the
outcome. I felt that there was enough variation to invite
viewers to inspect the work more closely and taken as a
whole the object presented a strong form. However, the form
still dominated the work as it had in Helix and the vibrancy
of Twist was not apparent. It was my conclusion that this
vibrancy was attributable to the multi-layering, rotation and
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tonal differences of planar forms, not symmetry and the
break-up of form demonstrated in Pulse.
Summary of Stage 2
This section of work saw a significant shift in studio practice
from the placement of planes on the wire frame of Line in
Space to the construction of objects through the layering of
planar shapes. This saw the development of Top, Helix,
Twist, Pulse and Full Twist. In these works I was addressing
the idea of visual movement through the use of symmetrical
and asymmetrical structures. These enquiries produced some
interesting work but remained locked in formal Euclidian
space.
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Stage 3: The Elevation of the Point
The experimental work utilising bar codes in Stage 1
introduced to me the idea of digital interaction. For example,
the practical process of a bar code system requires the
transmission of digital information between machines that
perform different functions. Another example is the transfer
of digital information from a computer to a printer to produce
text and images. I decided to explore the possibility of
including methods of digital interaction as a tool in my
research.
The transition from plane to form during Stage 2 saw the
development of Helix.
‘A helix is a curve generated by a point
moving about a cylindrical surface
(real or imaginary) at constant rate in
the direction of the cylinders axis. The
curvature of a screw thread is one
common example of a helical curve.’46

Figure 61 Helix, 2000-1,
Detail

The use of a point in the definition of a helix was significant
because I realised that the ‘two dimensional point’ used by
Klee and Kandinsky could also be used in the articulation of
three dimensional Euclidean space.

46Eric Odberg and FD Jones, Machinery's Handbook, Sixteenth ed. (New
York: The Industrial Press, 1962). 1289.
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Figure 62 Paul Klee, The symbols for pictorial dimensions47

The diagram above has been taken from Klee’s Thinking Eye
and illustrates the two dimensional construct of point to line
to plane to form.
The development of a three dimensional construct of a helix
using a point in space provided me with a new conceptual
platform for my research program. The CAD drawings below
illustrate the progress of a point describing the path of a helix
in a three dimensional space. Figure 63 shows the path of the
point in the elevation mode of orthographic description.
Figure 64 shows the progress of the point in a three
dimensional space. Both drawings are consistent with
Euclidean geometry.

47

Klee, Paul Klee : Notebooks, Volume 1: The Thinking Eye. 24.
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Figure 63 The path of the point in the
elevation mode of orthographic description

Figure 64 The progress of the point in a three
dimensional space

The elevation of a point from a two dimensional plane to a
space of three dimensions introduces the ability of a point to
transcribe volume as well as a line, plane and form.48 The
drawings also illustrate an extension of the two dimensional
‘point to line to plane’ propositions outlined by Paul Klee in

48

Englishman William Clifford presented a series of lectures titled ‘The
Philosophy of the Pure Sciences’ to the Royal Institution in 1873. In one
lecture titled ‘The postulates of the Science of Space’ Clifford utilises a
tumbler containing water to illustrate the condition of a solid in space.
During this description Clifford says; ‘And the piece of space is called a
point-aggregate of three dimensions, because it takes three distinct
motions to get it from a point. We must first aggregate points into a line,
then lines into a surface, then surfaces into a solid’. James R. Newman,
The World of Mathematics : A Small Library of the Literature of
Mathematics from A'h-Mose the Scribe to Albert Einstein (London: Allen
and Unwin, 1960). 547.
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Pedagogical Sketchbook49 and Wassily Kandinsky in Point
and Line to Plane50.
Having established a working base I decided to further
explore the interaction of digital technology by producing a
full size line drawing of the sculpture Helix. I knew the
geometry and how to draw helical form but the scope of the
drawing was a challenge. I needed to find a method of
reducing the repetitive process of drawing such a multilayered object.
My approach was to break down Helix to its simplest form
and determine the basic process of construction. Helix is the
assembly of three identical interlinked helical forms where
two forms are a copy of the first. The first form rotates
around an imaginary cylinder with a centre line (axis) vertical
to the centre of the earth. In the drawings above (Figure 63
and Figure 64) the centre line of the spiral is indicated by the
points that in turn indicate the centre of the discs used to
create the solid form.
The process and scale of the drawings of Helix and Pulse is
difficult to encapsulate within this description, so a version of
these drawings in reduced scale is used to illustrate the
process.
The trial drawing was produced with a 3.6 degree indexing of
the planar shapes (discs in this drawing) and consists of 100
layers in each complete spiral. Figure 65 shows a full scale
plan view of this drawing: the black circle is the working
layer and the red and blue circles indicate the degree of
rotation of the finished form to complete the drawing.

49

Klee and Moholy-Nagy, Pedagogical Sketchbook.
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Figure 65 Trial Helix: Plan View

The procedure to draw helix A follows this guideline:
Draw a point indicating the centre of the helical cylinder and
then draw a circle representing the imaginary cylinder around
which the helical form is structured. With a centre point
located vertically to the axis point of the cylinder and on the
line of the cylinder, draw a circle representing the bottom
disc of helix A. Select this circle and rotate 3.6 degrees and
elevate 0.8mm. Return to the original centre point of helix A,
draw another circle of the same diameter, copy and then
rotate. This time rotate the circle 7.2 degrees and elevate
1.6mm. Repeat this procedure until 100 discs have been
drawn with accumulated rotation of 360 degrees and a total
elevation of 80mm (the height of the last disc).
50

Kandinsky and Rebay, Point and Line to Plane.
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The process of drawing such a multi-layered object using
CAD is a time consuming process. I began to wonder if I
could develop a way of passing onto the CAD software the
repetitive instructions required to draw the trial helix. After a
period of research and enquiry I decided to experiment with
CAD scripting and a software program called Excel to try to
produce the experimental drawing by digital instruction.
The first action was to fully document the geometry and
characteristics of the helix. At that same time it was
necessary to understand the ‘command line’ of the CAD
program. Using this knowledge the basic information was
organised in a spreadsheet using Excel. The information was
similar to my previous explanation of manual drawing.
Abbreviated spreadsheet:
Circle-X

Circle-Y

Circle-Z

Radius

Rotation-X

Rotation-Y

Degrees

100

180

0.0

15.5

100

200

3.6

100

180

0.8

15.5

100

200

7.2

100

180

1.6

15.5

100

200

10.8

100

180

2.4

15.5

100

200

14.4

To draw helix A it was necessary to pass on the instructions
listed in the Excel spreadsheet via a Script file (digital
language) into a CAD drawing file with previously set
drawing limits. In other words, to draw helix A it was
necessary to establish a set of protocols that would allow for
dialogue between different software structures; similar to a
computer passing on information to a printer to produce an
image. Two and three dimensional elevation and plan views
of Helix A are shown below.

59

Figure 66 Trial Helix A: Front View Two-dimensional

Figure 67 Trial Helix A: Front View Three-dimensional

Figure 68 Trial Helix A: Top View

Figure 69 Trial Helix A: Top View Three-dimensional

To draw Helix B and C, I had two options. The first was to
copy Helix A and rotate the copy 120 degrees and then to
copy Helix A once again and rotate the copy 240 degrees to
complete the trial drawing. The unfortunate aspect of this
process was that each helix was a clone of the other.
Consequently an extended process of drawing was utilised
where the spreadsheet allowed for the creation of all three
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forms in the same process. This process also allows
independent control of every disc in each spiral.
Below is an abbreviated spreadsheet showing the transition
from Helix A to Helix B to Helix C.
*** Create layers and set colours ***
;create
-layer
-layer
-layer
-layer

layers
new
color
color
color

Helix-a,Helix-b,Helix-c
7
Helix-a
5
Helix-b
1
Helix-c

*** Start Helix A ***
;set current layer
-layer set
Helix-a
;draw circle then select and rotate
circle 100,180,0.0
15.5
rotate last
circle 100,180,0.8
15.5
rotate last
circle 100,180,1.6
15.5
rotate last

100,200 3.6
100,200 7.2
100,200 10.8

--- Instructions 4 to 98 omitted --circle 100,180,78.4
circle 100,180,79.2

15.5
15.5

rotate last
rotate last

100,200 356.4
100,200 360

;set current layer
-layer set
Helix-b
;draw circle then select and rotate
circle 100,180,0.0
15.5
rotate last
circle 100,180,0.8
15.5
rotate last
circle 100,180,1.6
15.5
rotate last

100,200 123.6
100,200 127.2
100,200 130.8

*** End Helix A ***
*** Start Helix B ***

--- Instructions 4 to 100 omitted --*** End Helix B ***
*** Start Helix C ***
;set current layer
-layer set
Helix-c
;draw circle then select and rotate
circle 100,180,0.0
15.5
rotate last
circle 100,180,0.8
15.5
rotate last
circle 100,180,1.6
15.5
rotate last

100,200 243.6
100,200 247.2
100,200 250.8

--- Instructions 4 to 100 omitted --*** End Helix C ***

The instructions shown in red indicate the required changes
of instruction to produce the individual helical forms in their
correct positions.
The drawings below show the grouping of the helical forms
in elevation view.
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Figure 70 Trial Helix: Helix A and B

Figure 71 Trial Helix: Helix A, B and C

Once established in an CAD file the drawings can be
digitally manipulated in two or three dimensional
configurations. Each helix can be scaled to a selected size,
undergo colour changes, have hidden lines shown or hidden,
and the shapes can be rendered to show solid form.

Figure 72 Trial Helix: Top View of A

Figure 73 Trial Helix: Top View of B and C

The drawings above show two and three dimensional
elevation views with hidden lines hidden.
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Figure 74 Trial Helix: Front View Two-dimensional

Figure 75 Trial Helix: Front View Three-dimensional

The development of the full scale drawings of Helix and
Pulse followed a very similar methodology to the process
outlined above. The sequential change in the diameters of the
discs of Pulse was allocated in the Excel spreadsheet.

Figure 76 Pulse and CAD Drawings, 2003

Figure 76 shows the sculpture Pulse under construction. The
accompanying drawings of Pulse and Helix were printed on
A4 paper and assembled during the period of Stage 2 and
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Stage 3 research. Refined versions of these preliminary
exercises and plan view versions of the same drawings were
printed in 2006.
Summary: The development of Helix presented a practical
example that utilises the elevation of a point into a third
dimension (Z axis). The next stage of research was the
introduction of a process using CAD drawings to provide
instructions to machines to produce the planar shapes for my
sculptures.
The repetitive process of producing each layer of Helix and
Pulse by hand prompted me to investigate the use of a
numerically controlled (NC) router/engraving machine to
ease my workload. A NC routing machine has the capacity to
machine materials using two dimensional (x,y) or three
dimensional (x,y,z ) modes of instruction.
The structure of a NC router consists of a large static
machining table. A gantry sits in position over the table and
runs from end to end along the table (call it axis X). Attached
to the gantry is a high speed and powerful electric motor that
has a cutting head attached to one end of it’s shaft. The motor
and cutting head travels back and forth along the gantry. This
movement (call it Y Axis) is transverse to the gantry
movement along the table. The electric motor and cutting
head have a limited capacity for vertical movement to the
table (call it Z axis). The maximum six millimetre thickness
of the material required to produce the planes for the
sculptures was within the cutting capacity of the router
cutting bit and accounted for the Z axis in the design of the
planes.
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To produce the planar shapes I needed to communicate my
design to the cutter head of the routing machine and I found
this process to be conceptually important in the development
of the project. When I started to produce the CAD layout
drawings it was important to think of the cutter head as a
point traversing a flat plane. The design drawing needed to
tell the cutting point where to travel over the blank cutting
sheet and when to cut into the sheet to produce the planar
shapes.

Figure 77 Sample NC Router Layout Sheet for Pulse, 2004

Figure 77 shows one of the eight layout sheets used in the
reconstruction of Pulse during 2004. When machined the
shapes are held in place by leaving small lengths (nibs) of the
periphery uncut.

Figure 78 Machined planar shapes, 2004

Following the machining process each shape is removed and
finished by hand. In some cases this simply involved the
rounding of the edges of the material. In other cases the shape
required further cutting and finishing. When completed the
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shapes are stacked in their allocated numerical sequence. The
pinning of pre-drilled location holes (or the alignment of
datum lines drawn on the shapes) establishes the indexing or
parallel alignment of the planes. In either case the holes or
the lines represent the transition of a point in space.

Figure 79 Assembly detail of Pulse, 2003

Figure 79 shows a general view of the assembly of the planar
shapes and the stainless steel dowel and bolting arrangement.
This detail was taken before I utilised the numerical routing
machine and all layers have been marked out and cut by
hand. In both the hand and machining procedures, the process
of indexing and assembly are the same. The individual discs
were originally part of a larger planar shape. After the
indexing, pinning and drilling of the boltholes the discs are
cut away and become independent objects. In some areas of
the base, and also the spheres, the planar shapes remain intact
to provide structural stability.
Summary of Stage 3
The development of methods of digital interaction as a tool in
my research has encompassed the entire period of this
project. The use of CAD software commenced at the start of
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2000. The helix drawings were started in the first quarter of
2001 and the use of the NC router to produce an experimental
Top in the last quarter of 2002. A digital camera was also
purchased at this time and has become an essential tool in my
research; particularly in the Primary, Binary and
Associated Block works.
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Stage 4: Movement and Pattern
Introduction to Stage 4
This phase of studio work shifts from formal object making
to experimentation with form and pattern.

Figure 80 Detail of Twist and Helix, 2001

In his publication The Technique of Kinetic Art, John Tovey
explains that there are two basic types of movement. Actual
movement can be random or controlled and can be produced
by motors, air currents, electronics and human intervention.51
Virtual movement can be subdivided into two types: ‘the
illusory movement caused by the reactions of the retinal
system and apparent movement resulting from actual
movement of a spectator’52.
In this project, the changing relationship of planar objects is
directed towards illusory and apparent forms of movement.
For example, Twist is an object that implies movement
through the formal juxtaposition of differently coloured
planes.
As the work in Stage 2 developed I began to consider ways in
which the painted discs could be arranged in less formal

51

John Tovey, The Technique of Kinetic Art (London: Batsford, 1971).
11-12.
52 Ibid. 12.
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structures. The idea of works that could be moved and
manipulated to provide alternative viewpoints took shape.
Flex 1

Figure 81 Flex 1, 2001-5

It took some time to develop a practical application for this
experiment. I considered manufacturing a set of discs similar
in size and number as Twist and through random selection,
stacking or throwing the discs into the corner of the studio.
Although I have been interested for some time in the element
of chance in the production of art and in the work of Marcel
Duchamp and John Cage I felt that the introduction of this
element would be premature at this stage of my research. I
was more interested in the effects produced by the rearrangement of apparently stable planes.
I felt that the floor would be a suitable platform for this work
and that somehow I needed to tie the discs together. I
considered producing or buying a large number of wooden
balls and screwing them together with the discs floating
freely between the balls; similar in concept to the wriggling
wooden snakes that were popular when I was a child.
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Figure 82 Sketch for Flex 1, 2001

After a period of experimentation and by using some surplus
discs from Helix painted white with black circumferences,
Teflon olives from the plumbing shop and 8mm diameter
shock cord, Flex 1 started to take shape.

Figure 83 Flex 1 under construction, 2001

The development of this work was more complicated than the
simple form suggests and production was time consuming,
but eventually the sculpture developed into a very flexible,
visual and playful object 3.5 metres in length.

Figure 84 Completed Flex 1, 2005
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However, the object required formal arrangement of the
individual planes to ensure visual continuity of the overall
form.
Formal structural influences in Flex 1 presented similar
difficulties to those I had experienced in the development of
works in Stage 2. The first was the symmetry of the object
through the equal spacing and diameter of the discs. The
second was (what I considered) the need to organise the
object to apply visual character. It was this condition I had
hoped to avoid.
Flex 2

Figure 85 Flex 2, 2001-5

This work was developed by the gradual increase and
decrease of disc diameter with the shock cord (in the initial
development) passing through the centre of the discs. In the
final section of the assembly I introduced asymmetry by
moving from central drilling of the discs, to placing the hole
for the olive and shock cord a set distance in from the
perimeter of each disc.
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The image below (Figure 86) illustrates the section where the
olive holes have been offset and also shows the different
structural qualities of the object to those of Flex 1. The
indexing of the diameter of the discs and the offset holes in
the final section of the assembly cause the planes to rub
together when the object is moved. To counter this effect I
decided to paint all the discs black.

Figure 86 Flex 2 asymmetry detail, 2001

The all black approach was a good short term solution but the
long term viability of the object remains a problem as the
discs increasingly mark each time the object is moved. A
positive aspect of the all black approach is the visual
interaction of the discs and the white shock cord running
through the object.
Flex 3
The development of this work extended the introduction of
asymmetry in Flex 2.

Figure 87 Flex 3, 2001

The placing of the holes a set distance from each disc’s
perimeter and a constant increase and decrease in disc
diameter is indicative of a pulse. However, the direct use of
72

asymmetry in this work is the antithesis of the
experimentation undertaken in Pulse where the structural
symmetry is fixed.
Flex 2 and Flex 3 are particularly difficult objects to move,
position and maintain. In this context I decided that Flex 3
did not advance research sufficiently to warrant completion.
Summary of Stage 4
There is no doubt that the sculptures are extremely flexible
and entertaining objects. The downside, from my point of
view, is the need to place the objects in tension and this
introduces a degree of formality that I had hoped to avoid.

Figure 88 Flex 1, 2005, Configuration under tension

A very positive aspect of the Flex objects is the visual
interplay between the planes and between the planes and the
cord passing through them. In some configurations the cord is
visible to the extent that it appears to be a solid line.
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Figure 89 Flex 2, 2005, Detail

The interplay of the planes is most evident when moving
about the objects and this introduced a new and unexpected
aspect to my research.

Figure 90 Flex 1, 2005, Detail

Figure 91 Flex 2, 2005, Detail

The development of the Flex objects began with the intent to
further explore the relationship of planar objects and pattern.
To contain the extent of my research I had rejected the idea
of applying some form of mechanical rotation to the works I
was producing, but as I worked with the Flex objects I
became increasingly aware of their qualities when I moved
about them. There was movement and it was apparent that
this was brought about by my transition as a spectator. The
movement of the spectator causes apparent movement of the
object when there are two interactive elements sufficiently
far apart for movement to cause apparent displacement. This
was a condition to address in future works.
As I considered the spectator I moved on from the Flex
objects to produce the works described in Stages 5 and 7.
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Towards the end of Stage 7 I realised that my work with the
planar shapes had developed to the extent that movement of
the spectator was implicit in the reading of these objects. Just
as the spectator is required to absorb and interpret the
information passed on to the brain from the eye, the spectator
also has to decide the viewpoint.

Figure 92 Completed Flex 2, 2005

The results of the exploration:
1. Documentation of the works during construction provided
useful images for review and utilised the camera as a tool. The
option of filming the articulation of Flex 1 across a flat plane
was also considered but not carried out.
2. Prompted a decision to use black and white in future works, to
maximise the tonal contrast.
3. Introduced consideration of the movement of a viewer.
4. Introduced consideration of the movement of the eye and the
process of vision.
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Ways of Seeing – Vision and the Eye
The recognition of an object, or of an image on a picture
plane, requires the mechanics of an eye and the analysis of a
brain. The eye transfers information and without conscious
influence the brain interprets the information and makes a
decision on what is being seen. The interpretation and
decision making is termed perception and is the domain of
the viewer.
As we look around, most of us think we “see” a
three-dimensional world. Yet since each retina is
a flat sheet of neural tissue, all the brain could
possibly acquire through the eyes are two flat
images (one from each eye). The brain must
somehow interpret these two flat images as threedimensional space.53
The structure and composition of the object or image, and the
functional capacity of the eye can influence the transfer of
information from an object or image to the retina. This
transfer of information and the flux between flat image and
three-dimensional space is the workplace of visual art and
specifically in this project, sculptural practice dealing with
space, form, volume and mass.
The transfer of visual information from the eye to the brain is
achieved through two different visual systems. One is colour
selective, the other is colour blind. The colour selective
system provides for colour, object and face recognition. The
other aspects of vision such as motion perception,
figure/ground segregation and receiving positional
information depend on the colour blind system. Margaret
Livingstone provides a detailed account of this and other
visual processes in Vision and Art54, a publication drawing
53
54

Livingstone, Vision and Art: The Biology of Seeing. 100.
Ibid.
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reference from neurobiology and art practice. The following
discussion summarises information from this text.
Livingstone explains that different parts of the brain process
different kinds of information. A fundamental division is
sensory (input), and motor (output, such as speech). Within
the sensory system different areas are concerned with vision,
hearing, touch, smell and taste. The sensory system is
hierarchical with some areas connected to periphery sense
organs and other areas sequentially connected to each other
to eventually converge (in poly modal association areas) with
other modalities near the front part of the brain. Although not
understood by neurobiologists, consciousness or sense of
self, is believed to be the consequence of neuronal activity in
these front areas of the brain.
In mammals the visual system is one pathway that goes from
the eyes to a section in the middle of the brain called the
thalamus and then on to primary cortical visual areas and
sequentially from there, to higher visual areas. The pathway
consists of two subdivisions and Livingstone explains that
These two systems are anatomically distinct but
interdigitated, and they carry different kinds of
visual information, in parallel, from the retina to
various hierarchical processing areas of the
brain. 55
Large and small retinal ganglion cells cover the retina and
that is where the segregation of the visual pathway begins.
These cells receive input from photoreceptors and project the
information out of the eye via the optic nerve to the thalamus.
The large cells gather different information than the small
cells and process that information in different sets of layers in
the visual subdivision of the thalamus. The thalamus then
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sends different forms of visual information to different layers
of the primary visual cortex.
The two classes of ganglion cells communicate with different
parts of the brain. The evolutionary larger celled subdivision
is shared with all mammals and is responsible for perception
of motion, space, position, depth (3D), figure ground
segregation and the overall organisation of the visual scene.
The small celled subdivision is only well developed in
primates and is responsible for the ability to recognise objects
(including faces) in complex detail, and colour perception.
Livingstone nominates the large celled system as the ‘Where’
system and the smaller celled system the ‘What’ system. She
explains that the systems gather information in different ways
and also process the signals in four fundamentally different
ways.
Colour Selectivity: The ‘Where’ System is colour blind; the
‘What’ system uses and carries information about colour.
Contrast Sensitivity: The ‘Where’ system has very high
sensitivity to small differences in brightness (high contrast
sensitivity); the ‘What’ system requires larger differences in
brightness (low contrast sensitivity).
Speed: The ‘Where’ system is faster and more transient – its
responses are of shorter duration – than the ‘What’ system.
Livingstone notes that Speed is not a factor when viewing
static art but the temporal properties of the ‘Where’ system is
important in the role of motion perception.

55

Ibid. 48.
78

Acuity (resolution): The ‘Where’ system has a slightly
lower acuity (by a factor of two or three) than the ‘What’
system. However, the symbiosis of the ‘Where’ and the
‘What’ systems in the way the brain processes visual
information (without conscious direction) means that that one
system cannot be considered without reference to the other.
The elementary difference between the shades of grey of the
‘Where’ System and the colour selective emphasis of the
‘What’ system is the key to Livingstone’s enquiry into the
different ways these two systems use colour. For my
research, the ‘Where’ system and the way this system
interprets depth, motion, space and figure ground
relationships is an important aspect of the enquiry and was
influential in my decision to reduce my colour range to black
and white in future investigations.
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Stage 5: Depth and Form
Introduction to Stage 5
The form of Top is created by the thickness of circular discs
(planes) that have been placed on top of each other and when
viewed from the top (plan view) the discs appear as a series
of concentric circles.

Figure 93 Plan view of Top, 2000

When I view this circular image of Top the same questions
arise as when I view drawings of any construct. I consider the
represented objects and question their depth; how deep is the
object, what is its meniscus, what is its form?
A book titled Flatland56, first published in 1884, provided a
reference point for this enquiry into depth. The book tells a
story of a square that inhabits a land of two dimensions. The
square is visited by a sphere who introduces the square to the
world of three dimensions. The importance of this story in
this section of studio development is the effect of the sphere
on the surface of Flatland. The essence is that when the
sphere first touches Flatland it appears as a point which
enlarges to a circle and then recedes to a point as it passes on.
Without perception of a vertical dimension the inhabitants of
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Flatland understand that for a period of time, when these
events occur, a certain amount of area in their land is taken
up by some event that remains unexplained.
I began to consider the way I had been constructing work
from planar shapes and how the profile of an object would
change if the thickness of each plane was altered. I started to
consider Top and the effect it would have as it passed
through Flatland at the same speed of a sphere that has the
same circumference. Top would take up a similar area as the
sphere but unrestricted by the fixed form of the sphere the
impact and rapidity of expansion caused by a top would vary
according to the top’s profile. For example a squat top with a
short bulbous form would pass through the plane more
quickly and more violently than an elongated top. The
inhabitants of Flatland would be aware of these events and of
their duration but, unaware of the vertical dimension, would
not know that objects were causing these events and that the
duration of these events could be changed by altering the
speed and vertical dimension of the objects.
In this period of research I decided to explore possible
variations of the form of a top without changing it’s
concentric nature or diameter. A variation in the thickness of
the circular discs was the method I decided to explore. 57
Flat Top
This work is wall mounted and constructed from 3mm discs:
fifty percent of the thickness of the discs used in Top. Each
disc is painted and assembled in a sequence of Cadmium
56 Edwin Abbott, Flatland : A Romance of Many Dimensions, 6th rev. ed.
(New York: Dover, 1952).
57 The discs could have spaces between them or be placed in multiples,
etc.
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Orange and Magenta. As the work was intended for the wall
the construction was from the largest diameter of the top to
the point.

Figure 94 Flat Top, 2001

The idea was that the object, starting from its point, is
passing through the wall similar to the sphere passing
through Flatland.
The circular view of Flat Top remained the same as Top but
the change from 6mm to 3mm discs had produced a much
squatter form. I was pleased with the extent of the change in
profile and decided to continue the research using the full
form of a top. The story of Flatland had introduced the
alteration of form through the ideas of vertical dimension and
time and prompted me to continue modification of form by
dimensional changes to the thickness of the discs.
Extended Top

Figure 95 Extended Top, 2001
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Extended Top is a full form of a top constructed from 4mm
discs (twenty five percent thicker than the discs used in Flat
Top). The extra thickness of the discs extends the squat
upper form of Flat Top.
After completing this sculpture, I decided to draw upon the
experience gained during the development of Flex 1 and Flex
2 and to use alternating layers of black and white to highlight
the tonal contrast of the layered planes.
Squashed Top
This work is a Top form
using the same thickness
discs (3mm) as Flat Top.
The discs are painted in a
sequence of black and then
white.

Figure 96 Squashed Top, 2001

Middle Top
This work is a
reconstruction of
Extended Top utilising a
sequence of black and
white discs.

Figure 97 Middle Top, 2001
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When I viewed the direct horizontal images of Twist and
observed Squashed Top and Middle Top sitting side by side
I became interested in the relationship between the lineal
nature of the object and the effect of the lines on the form.
Twisted Top

Figure 98 Twisted Top, 2001

Similar to the development of Twist (Stage 2), I eventually
started to rotate the stacked discs around themselves and
developed the Twisted Top. The primary difference between
Twist and Twisted Top is the method of rotation. In this
instance I chose not to index the discs equally about the
centreline but to rotate each consecutive disc a set distance
from a fixed point on the edge of each disc.

Figure 99 Indexing for Twisted Top, 2001

This method of rotation created a centre of gravity on the
periphery of the object whereas the indexing method used in
the Twist series (refer Figure 52) contains the centre of
gravity within the object.
Twisted Top was constructed to hang on a wall. As the
object was tilted and placed at different heights visual
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perception altered and the rotational placement of the object
became quite arbitrary.
Large Top
Following the production of the previous works I received a
commission to produce Large Top. The story of Flatland had
influenced my decision to maintain the circular integrity of
Top and alter the form by changes to planar thickness. This
commission provided the opportunity to produce change by
altering the girth of the object.

Figure 100 Large Top, 2003

Large Top is constructed from 6mm discs (the same
thickness as the discs used in Top) with a maximum diameter
of 750mm. To produce this new work I drew a template and
established the required disc diameters to produce the full
scale shape. When I constructed the sculpture I left out every
second layer and that accounts for the squat nature of the
final form.
Large Top was influential in determining the increased scale
of Point and Tilt.
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Summary of Stage 5
There was an unexpected practical aspect in the production of
these works. The reduced scale and weight allowed me to
manipulate the objects and view them from different angles
and heights and I was able to easily consider the various
attributes of each work. It became evident to me that I was
dealing with at least two forms of perception. The first where
the object provides a challenge to visual perception and the
second where the challenge is manifested by movement of
the viewer. For example the play of the line against form
when Flat Top is viewed horizontally at eye height and the
play of the layered rings of Twisted Top as viewers walk
past or sway their head when observing it. This second
condition is also evident when viewing the Flex works.
Previously I had considered that there was a difference
between the edge of an object and an edge or contour on a
two dimensional plane. When dealing with the terms
‘contour’ and ‘edge’ Leonard Zusne jolted this assumption
by stating that, ‘There is no difference between the contours
or outlines of a two dimensional form and the edges of an
object when both are projected through the lens onto the
surface of the retina.’58 In a discussion on figure-ground
configuration Zusne uses Escher’s woodcut Day and Night to
illustrate how a contour may shift ‘allegiance’ between one
area and another.

58 Leonard Zusne, Visual Perception of Form (New York: Academic
Press, 1970). 17.
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Figure 101 MC Escher, Day and Night, 193859

Zusne maintains that labile configurations (dark bird-light
bird, day-night) are not difficult to produce in a picture and
that a labile configuration of actual birds in flight is not an
impossibility but highly improbable to be ever viewed. He
continues his discussion in this way;
Natural objects simply do not behave in this way.
The difference between Escher’s woodcut and
actual birds in the sky is the difference between
thought and actuality. Thought can produce
possible, probable, improbable, and plainly
impossible ideas and images. Some of the
impossible thoughts occasionally acquire thinglike quality, such as in science-fiction films, but
they are never real things. It is incomparably
easier to think than to make thought reality;
likewise, it is incomparably easier to produce a
reversible figure-ground configuration than to
obtain such a configuration among surfaces and
edges, i.e., real objects.60
Zusne’s book was published in 1970 and I decided to pursue
these ideas through two recent publications - Visual
Intelligence by Donald D. Hoffman61 and Inner Vision by
Semir Zeki62. Each publication added layer after layer of
complexity to my idea of visual perception and went beyond

59

Ibid. 18.
Ibid.
61 Donald H. Hoffman, Visual Intelligence: How We Create What We See
(New York: W. W. Norton & Co, 1998).
62 Semir Zeki, Inner Vision : An Exploration of Art and the Brain
(Oxford: Oxford University Press, 1999).
60
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the scope of this project. However, there were certain aspects
that helped influence the direction of the next set of works.
One example is where Hoffman discusses a rare disorder
known as Capgras syndrome63. He refers to the case of a
young man who, following a car accident and subsequent
coma, regains his normal mental activity with one exception.
He regards his father, mother and other people he had known
before the accident as impostors when he meets them face to
face; however he does recognise them for who they are when
talking to them on the telephone. Tests on this patient suggest
that the connection between his visual intelligence and his
emotional intelligence has been cut and that when he views
these people he does not have an emotional response. For
example the young man recognises that his father looks like
his father and that he is a nice person but as the visual signals
indicating warmth and attachment have not been processed
by emotional intelligence the father is viewed as a facsimile;
an impostor. This story implies that in the act of perception
an individual’s response is guided by a link to emotional
intelligence.
The linking of brain function to vision and perception is
explored in a paper titled The Split-Brain Human Computer
User Interface64. Gregory Garvey describes his prototype of a
split brain user interface developed for the interactive
documentary Anita und Clarence in der Holle: An Opera for
Split-Brains in Modular Parts.65 This work was motivated by
experiments carried out on patients who had the connection

63

Hoffman, Visual Intelligence: How We Create What We See.
Gregory P Garvey, "The Split-Brain Human Computer User Interface,"
Leonardo Vol. 35.No. 3 (2002): 319-25.
65 Ibid.: Abstract.
64
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between the right side and the left side of their brain severed
through surgery.
Garvey suggests that the split halves of the brain remain
connected to a deeper brain structure that contains a core
consciousness of the self that creates ‘an ongoing nonverbal
narrative about the self’66. In the act of perception a
nonverbal narrative representing the biological proto-self
and the object is formed and a core consciousness emerges.
Memory then provides a path to individual consciousness
through ‘the ability to generate a sense of individual
perspective, ownership, and agency over a larger compass of
knowledge than surveyed in core consciousness’67. Variables
used in split brain research indicates that in this process of
decision making objects might be ignored in visual
perception.
The process of decision making is also made difficult by the
specific functions of the right and left sides of the brain. The
literal and truthful right side contrasts the creative left side
which in an effort to create order and reason may construct
events from limited information at the risk of making
mistakes or creating a false narrative. This interpretive nature
of each side of the brain and the degree of fusion and
suppression of information that may be required to perceive a
cohesive scene and make quick decisions is dictated to some
extent by the limitation of the brain to retain more than a few
images for a period of time.

66
67

Ibid.: 320.
Antonio Damasio, 1999 as quoted in Ibid.
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Figure 102 Garvey, The optic pathways68

Garvey uses this drawing of the optic pathways to reference
the physics of his interface. The drawing illustrates the
hemifield overlap that provides stereo depth perception
brought about by the visual pathways of the Temporal and
Nasal retinas. He points out that the conscious experience of
a normal brain is unified and coherent whereas visual
coherence is illustrated by ambiguous figures69 where two
views cannot be seen at the same time. Functionally this
means that when each eye has different input from the same
visual field a form of binocular rivalry occurs where the
viewer sees each object or plane alternately. As each action
interferes with the other, coherence of vision is prevented by
the need to make a choice that in turn takes time and could
for example, account for a flickering of the eyes.

68
69

Ibid.: 321.
Garvey uses the illustration of two profiles of a vase. Ibid.: 320.
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Garvey was interested in the decision making process and the
placement of images relative to the Temporal and Nasal
Retinas of the right and left hemifields. He is searching for a
new kind of aesthetic experience.
For my research Garvey’s paper provided an insight into the
visual experiences I had encountered when viewing and
considering the works I had constructed to this stage of the
project. I realised that the project was now focused on
binaries; the juxtaposition of planar shapes, the use of the
extremes of the greyscale, figure/ground and contour/edge
configurations, vision and perception and the relationship of
time and dimension.
While documenting the various tops the image below was
taken and I was immediately reminded of the concept of self
similarity.

Figure 103 Flat Top & Extended Top, 2001
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Self similarity is associated with the exploration of infinity:
the image and caption below is explanatory.

Figure 104 Reflective Spheres

These reflective spheres are an example of selfsimilarity, the central sphere sprouts further
spheres of half the radius, each of which gives
birth to further spheres. If we continue this
process the surface area tends towards infinity
while the total volume remains bounded and
finite.70
Examples of self similarity can also be found in architecture,
and the Jain temples in India dating back to the seventh
century are an example. Self similarity is also part of a
natural process and the shell of the Murex Alabaster is
quoted as an example of this process by Paolo Portoghesi in
his publication Nature and Architecture.71
The introduction of self similarity during this review
prompted the development of a new work titled The Group.

70

Mankiewicz, The Story of Mathematics. 150.
Paolo Portoghesi, Nature and Architecture, trans. Erika G Young
(Milan: Skira Editore, 2000). 245.
71
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The Group
To start this new work I gathered together the various tops
and reappraised their qualities. It was clear that the collective
form of the objects provided the opportunity to produce a
sculpture exploring the relationship between individual and
collective groups of similar form. To provide an even growth
pattern I added tops with layer thickness variations of 6/3
(6mm & 3mm), 6/4 and 4/3 to the existing combinations of
3/3, 4/4 and 6/6.
An initial difficulty was deciding how to lift the tops to a
general eye height and at the same time maintain all round
viewing. I drew on nature and the form of a stamen. The pod
at the base provides great stability and the stainless steel rods
have minimal intrusion into the space surrounding the tops.

Figure 105 The Group, 2003-6

The arrangement of the tops was difficult and time
consuming but finally a uniformity of line and form and
space was achieved in the all round view.
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Figure 106 Details of The Group, 2003-6

I was pleased with the final assembly of The Group. The
relationship between individual tops and the collective group
is evident. From a distance the lineal structure of the tops and
the various thickness combinations of the layered planes
create tonal contrast and provide a viewing of line and form.
Close inspection of The Group provides an opportunity to
compare the relationship of the individual works with the
collective group and the space surrounding them.
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Stage 6: Multiple Viewpoints
Introduction to Stage 6
In this section Box is used as a
starting point of an exploration of
various principles of Euclidian
geometry. For simplicity the cylinder
has been removed from the
discussion and the blue circle shown
in the top view of the object would be
yellow. The blue was used to
conform to Kandinsky’s colour
associations and is not relevant to the
current discussion.
Figure 107 Box, 1998

A drawing in Orthographic Description72 showing a triangle
in one view, and a circle in another view provides sufficient
information to indicate that the object is a cone.

Figure 108 Orthographic Projection drawing convention, 2001

If the cone, as shown in Figure 108, is sitting on a cube that
has the same width as the base diameter of the cone, the
identification of the cone becomes more difficult than in the
first instance. From both sides, from the front and from the
back we view a triangle sitting on a square. From the bottom
72 Formally called Orthographic Projection. Department of Labor and
Immigration, Practical Geometry - Solid Geometry 2, Basic Trade
Manual (Canberra: Australian Government Publishing Service, 1975). 3.
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we view a square and from the top a square surrounding a
circle. The top view provides the only evidence to identify
the triangle in the other four of the views as a cone. The cube
requires three viewing points for identification. At least one
view from the top or bottom, a side view and a front or back
view. Without this procedure a cube that has been cut in half
across one diagonal cannot be identified.
This prescriptive outline illustrates the way multiple views of
an object can be used to fully describe an object. ‘The
drawings are based on orthographic description (ortho =
correct; grapho = to write, describe) this means that each
face or surface of an object is shown “as it exists” and not as
it appears to be from an advantage point.’73 The outline also
shows the vulnerability of this style of drawing if information
is omitted. For example, if the top view of the cone and cube
is omitted the cone can only be interpreted as a square
pyramid.
This mode of drawing is one of the standard graphical
languages used in the development of manufacturing
processes since the beginning of the industrial revolution.
Despite huge advances in technology during the last century
this language and the processes that stem from it remain a
dominant force in commodity production. However, the
system is not perfect and combined with human error, the
concept of graphical perfection is tenuous.
To limit error, layers of meaning, styles of presentation and
rules and regulations have been added to refine the syntax of
graphical language. In the case of Orthographic Description,
plane geometry has been implemented to develop the use of

73

Ibid.
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additional viewpoints and extrapolation of form. The line in
various configurations has also been used as a grammatical
tool to transmit precise meaning. For example, the centreline
of a circle or cylinder, hidden detail and the use of multiple
parallel lines to define cut planes or the nature of the material
used. The line is also used as a tool to shade and render, to
indicate the depth or form of an image. 74
Isometric, Dimetric, Oblique and Perspective drawings are
used in conjunction with Orthographic Description to provide
three-dimensional images. Apart from Oblique drawings that
show one true view, these methods of drawing offer little
practical dimensional information to the viewer. Isometric,
Dimetric and Oblique drawings often appear distorted.
Perspective drawing, with the convergence of receding lines,
is a popular method of pictorial presentation in the fine arts,
architecture, engineering and the sciences.
Karl Gerstner in his publication The Forms of Color75
presents nine short essays on geometries he considers to have
reciprocal links with art. The geometries are: Euclidean
geometry, The geometry of measure, Projective geometry,
Coordinate geometry, Geometry as a universal law, Group
theory, Non-Euclidean geometry, Topology and Fractal
geometry. He also adds that ‘Each of these geometries is a
truth in itself, which is not deprived of currency by
subsequent discoveries but rather enriched.’76

74 The Institution of Engineers Australia, Australian Engineering
Drawing Handbook Part 1: Basic Principles and Techniques, Revised
1982 ed. (Barton: The Institution of Engineers, Australia, 1982). 11-12
(line types) and 50-51 (delineation of shape).
75 Karl Gerstner, The Forms of Color : The Interaction of Visual
Elements (Cambridge, Mass.: MIT Press, 1986).
76 Ibid. 27.
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Scribble
Scribble was started during the development of Line in
Space (Stage 2) with the intention of producing a more
complex set of lines and faces (facets) for experimentation.
The Klippel construction shown below provides a general
insight into my intentions.77

Figure 109 Klippel, No. 66 Metal construction, 1955

Scribble represents a series of lines drawn within a space
lattice. Random selection of paper tabs from three boxes
determined the start and end points of each line. Each box
represented a plane (x, y or z) and the paper tabs allocated
numbers relative to the represented plane.
The initial construction was of 16 lengths of 6mm diameter
mild steel bar but after I had considered the initial structure,
the line number was increased to 25. The original drawing is
shown in Figure 110.

77

Deborah Edwards, Robert Klippel (Sydney: Art Gallery of New South
Wales in association with the exhibition of Robert Klippel at the Art
Gallery of New South Wales, 2002). 89.
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Figure 110 Drawing for Scribble, 2001

When I added the extra lines (shown in red) I modified two
points to sit on the base level of the grid to provide stability
for the structure. When I viewed the work I realised that the
modification had grounded the structure to a greater extent
than I had anticipated. The elevation views in Figure 111
show the grounding of the points.

Figure 111 Scribble, 2001

To counter this effect I tried wall mounting the prototype and
although it was more visually pleasing the fault remained and
the object was now grounded to the wall.
This experiment highlighted a link in my work process
between my conceptual orientation with the ground and the
utilisation of the grid and space lattice. The difficulty with
Scribble was not the placing of the work on a plinth or on the
floor or a wall or in the garden, but the need to change rules
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to place the work relative to the base of the space lattice.
Having changed the rules I then considered that the
completed work could sit squarely on the floor or plinth, in
harmony with the visible/invisible space lattice. This process
mimics Klee’s description of pictorial space78 with a clear
definition of top and bottom, front and back, and left and
right side, meaning that Scribble is not a free set of lines in
space as I had intended, but a collection of lines clearly
located in a defined, orientated space.
Another option was to roll the object around until a more
satisfactory visual attitude was attained. This action would
break the nexus between the work and the grid, cause chaos
and break the set of established rules for this particular work.
For example, to redraw the prototype or to establish a new set
of rules for future extension and investigation into the work,
the establishment of a new grid would be essential.
Scribble has constantly bubbled to the surface during the
project and remains largely unresolved due to a difficulty in
the introduction of useful planar shapes and the subsequent
transition of the images into three-dimensional objects. I also
consider that Scribble and Line in Space represent practical
illustrations of the way I think about my practice, and remain
in continual process. Lines help me work my way through
ideas and concepts and form a web around the space I intend
to use in the construction of my sculptures. In other words
they are ‘construction lines’ that encompass both two and
three-dimensional space. I enjoy Klee’s idea of a Line
starting from a Point and going for a walk.79 In my work the

78

Klee, Paul Klee : Notebooks, Volume 1: The Thinking Eye. 43.
‘It goes out for a walk, so to speak, aimlessly for the sake of a walk.’
Ibid. 105.
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Point is allowed to walk in any dimension and can be
portrayed as a point or a line.
Klee extends his explanation of how a point moves to make a
line that then shifts to make a plane that gives rise to a spatial
dimension (form), by fixing the point in the centre of a cube
(spatial dimension) and then fixing the point and the cube, in
respect to the three dimensions; front/back, above/below, left
(side) and right (side). This allocation of pictorial space is
relative to the pictorial plane and the point and the cube are
part of that plane: not floating in the free space of sculpture.80
The proposition presented by Klee would allow Miro’s dog
to float above the moon but does not accommodate the
properties of an object in space; one property being the
option of multiple viewpoints and an almost infinite number
of construed pictorial planes.
For example, if we convert Klee’s cube into a solid box and
place it squarely within a space lattice all views (front, back,
top, bottom and sides) will be represented by a square.
If the box is rotated forty five degrees on the horizontal axis
(as shown in Figure 112) the top (plan) view is represented
by a tilted square and the side views by two squarely abutted
oblongs. The horizontal lines of the box do not show their
true length and the grid remains true.

80

Ibid. 44.
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Figure 112 Viewpoint Drawing 1, 2001

If the box is then tilted forty five degrees to the horizontal
plane (as shown in Figure 113) three faces of the box are
presented in the plan and side views; the faces do not present
true shape and the lines are not true length. The front view
shows the box tilted to the true angle of forty five degrees.
The lines representing the height of the box are true length,
the lines representing the top and bottom of the box are not
true length (foreshortened).

Figure 113 Viewpoint Drawing 2, 2001
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Using the same viewpoint a forty-five degree horizontal
rotation of the grid (as shown in Figure 114) presents the
same shape of the box in the plan and front view as the
previous drawing. The horizontal lines of the grid in the front
view are true but the vertical lines of the grid do not show
true width. The plan view shows the grid rotated as well as
the box. The grid shows true shape but the box does not show
true shape or length. When viewed in the direction of arrow
‘X’ the grid shows true shape but the box does not show true
shape or length. Dimension A is the only true length shown
in any of the views.

Figure 114 Viewpoint Drawing 3, 2001

Summary: In the examples where the viewpoint is square to
the grid the characteristics of the box change while the
qualities of the grid remain the same. When the viewpoint is
moved or the grid rotated relative to the viewpoint the
characteristics of the box and/or the grid can change. If the
viewpoint is elevated or lowered relative to the horizontal
plane, the viewpoints and the representation and relationship
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between the box and the grid become more complex than the
previous examples.
When moved each viewpoint allows the creation of a picture
plane that according to scale, volume and mass can provide a
closed (detail) or open (landscape) field. In the case of solid
geometry this picture plane is often moved back and forth
along the viewpoint line to provide alternative views. In
some cases the picture plane passes through an object and
can be utilised as a cutting plane.

Figure 115 Cutting plane passing through an object, 2001

When a cutting plane passes through an object and the
section of the object between the viewing point and cutting
plane is removed, a shape bounded by the extremities of the
cut object is open to the viewer. This shape is called the true
shape; all lines and planes of the original form that do not
fall parallel or stand vertical to the cutting plane will not
show their correct characteristics (shape, angle or length) to
the viewer. Without external reference the remaining section
of the object will present ambiguous readings to the viewer.
The incision of an image by a cutting plane can also expose a
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core or a void, and provide more interpretive information
leading to the question of weight and mass, form and volume.
The use of cutting planes and the development of shape and
form from this process can develop into extremely complex
geometric exercises and is the workplace of architects,
engineers and designers. Square with Black, a print from the
Concorde series produced in 1982 by Ellsworth Kelly81
shows how the nature of an object in relation to an inclined
plane and, by extension, an inclined plane cutting through an
object or structure can be utilised in art practice.

Figure 116 Ellsworth Kelly, Square with Black, 1981-2

When I view this work I question the dimensionality of the
image. Is it planar, representing a quartered square with three
of its quarters black and the other white, or is it a threedimensional representation of an object or of a space? If the
image represents a space such as a window in a wall that does
not have clearly defined boundaries we are provided with a
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Richard H. Axsom, Phylis Floyd and American Federation of Arts.,
The Prints of Ellsworth Kelly : A Catalogue Raisonne, 1949-1985, 1st ed.
(New York: Hudson Hills Press in association with the American
Federation of Arts, 1987). 153.
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landscape field where the image requires more information
for interpretation than the drawing can provide.
This open field requires interpretive processes beyond the
retina: a centrifugal reading of the world beyond the edge.82
If the image represents an object I then have to consider what
type of object is represented. It could be a direct view of a
cube with three quarters of its surface painted black or a cube
with a block removed from one corner. It also could be the
top view of a tapering block or a sectioned view of a square
pyramid containing two vertical faces. In the last option the
cutting plane would be parallel to the base. I know this
because the sectioned area is a square; with a cutting plane at
an angle the sectioned area would be rectangular. If the
cutting plane lay at an obtuse angle to the vertical and
horizontal planes the sectioned area would take the shape of a
trapezoid.
The sparsity of visual indicators in this work provide multiple
readings specific to my personal interest in abstraction and
geometry.
Kelly’s work requires a degree of enquiry and knowledge
from a viewer and an understanding of the artist’s work
process. A painting by Kelly: Two Panels: Yellow-Orange

82 ‘Thus the grid operates from the work of art outward, compelling our
acknowledgement of a world beyond the frame. This is the centrifugal
reading. The centripetal one works, naturally enough, from the outer
limits of the aesthetic object inward.’ Rosalind E. Krauss, The Originality
of the Avant-Garde and Other Modernist Myths (Cambridge, Mass.: MIT
Press, 1985). 18. See also Rosalind E. Krauss, Pace Gallery. and Akron
Art Institute., Grids : Formats and Image in 20th Century Art (New
York: Pace Gallery, 1980).
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(1968)83, demonstrates a similar characteristic of minimal
information as the print from the Concorde series.

Figure 117 Ellsworth Kelly, Two Panels: Yellow-Orange, 1968

Swiss author Willy Rotzler says of this painting;
Spatial illusion and corporeal illusion are
created when Kelly shapes two panels so that
fitted together they appear as the projection of a
cube in parallel perspective. The color contrasts
take on the function of light and shade. Such
projections of bodies on a surface remind us of
problems posed by Vasarely and his successors.
The essential difference, however, is that in
Vasarely the cubic projection forms a
microstructure, a “plastic unit”, with which a flat
kinetic structure is built up, whereas Kelly makes
his statement with a minimal use of shape or
color.84
Personal observation; Kelly had a wartime introduction to
European art and spent his formative years in post-war
Europe (mainly Paris). He met and was influenced by artists
such as Miro, Arp, Brancusi, Picabia and Calder, before
returning to America. Kelly’s work relies more on
observation than historical reference and this is evident in his

83 Willy Rotzler and McCrory Corporation., Constructive Concepts : A
History of Constructive Art from Cubism to the Present (Zurich: ABC
Edition, 1977). 239.
84 Ibid. 244.
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black and white photographs of barns, doorways, broken
glass windows, shadows, repaired pavements, etc.85
The source of some of Vasarely’s work dates back to at least
the 8th century BC. The work is drawn from geometry and
pattern and can be traced through Mogul architecture in
India/Pakistan and Islamic architecture in Iran, Central Asia
and North Africa. It also has a strong craft association with
wall panels, stonework decoration and the processes of
timber inlay and marquetry. Allied to this is symmetry and
rotation, referenced by the mosaics of the Alhambra at
Granada, woodblock printing on paper and fabric, and the
lino cuts, engraving and wood block prints of MC Escher.
Summary of Stage 6
The linking of the Kelly print to Scribble was an important
step in the development of my studio research. As I
developed my analysis of Kelly’s work I realised that the
ideas I had been trying to convey in Line in Space and
Scribble were a rehashing of ideas manifest in the Corner
Reliefs of Tatlin86. I also realised that to move the project
beyond the original constructivist understanding of the
relationship of an object to the picture plane; process and
orientation (gravity) were two core issues I needed to
address.

85 Diane Upright, Ellsworth Kelly and Fort Worth Art Museum.,
Ellsworth Kelly : Works on Paper (New York: H.N. Abrams in
association with Fort Worth Art Museum, 1987). Figures 157 to 64.
86 Robert Hughes and British Broadcasting Corporation., The Shock of
the New : Art and the Century of Change, Updated and enlarged 1991 ed.
(London: British Broadcasting Corporation, 1980). 89-90.
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Stage 7: The Grid, Gravity and Grounding
Introduction to Stage 7
The creation of a right angle is a principle aspect of the
relationship of visual perception and the earth87 and is a
fundamental construct of a grid; a form that has been
manifested in the mid twentieth century by the practice of Sol
LeWitt88. His work is a central example of the application of
a grid and space lattice in sculpture, drawing and painting.
The grid or space lattice in its three dimensional form is a
fundamental construct in Euclidean geometry and determines
fixed boundaries in an area or on a plane. A solid in
Euclidean geometry is fixed and cannot be deformed as it can
in the geometry of topology89.
Prior to starting art practice I spent a number of years
working on design projects that required the design of
production lines, jigs and fixtures and special purpose
machinery used in the production of motor vehicles. I worked
on site at General Motors, Ford, Toyota and other industrial
sites. The design work was very interesting and a challenge
to my conceptual abilities. It was also an introduction to the
87 ‘There are two experiences on which our visual world is based: that
gravity is vertical, and that the horizon stands at right angles to it. And it
is that conjunction, those cross wires in the visual field, which fixes the
nature of the right angle …. In the world of vision, then, in the vertical
picture plane that our eyes present to us, a right angle is defined by its
fourfold rotation back on itself. The same definition holds also in the
horizontal world of experience, in which in fact we move.’ J. Bronowski
and British Broadcasting Corporation., The Ascent of Man (London:
British Broadcasting Corporation, 1973). 157-8.
88 Gary Garrels, Martin Friedman, Andrea Miller-Keller, Brenda
Richardson, Anne Rorimer, John S. Weber, Adam Weinberg and Sol
LeWitt, Sol Lewitt: A Retrospective (Yale University Press in association
with the San Francisco Museum of Modern Art, 2000).
89 ‘If no metric is defined for a system then we are in a branch of
mathematics known as topology, which deals with how regions of space
are connected to one another.’ Mankiewicz, The Story of Mathematics.
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practical use of the grid and the concept of a space lattice
using x, y and z axis. In application, all drawings in this
section of the industry are full scale and divided by vertical
and horizontal grid lines at 100mm intervals. Each grid line is
numbered according to its position in the grid and an arrow
and letter define the planar attitude lines. Conceptually, the
car is sectioned into 100mm cubes each of which can be
treated as independent entities within a general world
scheme.
This explanation of my experience in industry is a reference
to process and not to practice. Contemporary design practice
in this industry would be vastly different than in my time.
The objective of this stage of research is to utilise this
knowledge of practice to reposition my method of process
within the field of Euclidian geometry.
Top to Tilt
Ellsworth Kelly and Robert Mangold challenge the rigour of
Euclidian geometry and have visual similarities in their work,
but the approach of each artist is divergent: Kelly draws from
nature and observation90 and Mangold from the establishment
of rules and serial development91.

131. An example is a Klein bottle. Mankiewicz, The Story of
Mathematics. 132.
90 ‘The viewer is also confronted with a host of unfamiliar polygons and
elliptical sections, including trapeziums (quadrilaterals with no parallel
sides), circle segments not containing a radius, and other geometric
exotica that strain the descriptive Euclidean vocabulary.’ Axsom, Floyd
and American Federation of Arts., The Prints of Ellsworth Kelly : A
Catalogue Raisonne, 1949-1985. 14.
91 Reference to Robert Mangold’s Distorted Square-Circle series:
‘Nevertheless, the end result is a group of serial works in which geometry
is subverted by an infraction of the rules of order.’ Robert Mangold,
Diane Waldman and Solomon R. Guggenheim Museum., Robert
Mangold (New York: Solomon R. Guggenheim Museum, 1971).
Introduction.
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This section explores a similar divergence in this project;
outlining a shift from the conventions of line, plane and form,
to the extension of ideas and rules developed from a curved
line.

Figure 118 Ellsworth Kelly, Green Blue, 195992

Figure 119 Robert Mangold, Red Distorted Square Circle, 197193

In Stage 2 I describe the introduction of rotated discs and the
construction of Twist. The development of this sculpture was

92 Axsom, Floyd and American Federation of Arts., The Prints of
Ellsworth Kelly : A Catalogue Raisonne, 1949-1985. 16.
93 Mangold, Waldman and Solomon R. Guggenheim Museum., Robert
Mangold. 22.

111

largely intuitive but in the long term proved to be the genesis
of the process used in the construction of Tilt. The key is in
the first design process where I scribed a curved line on the
sheet of cardboard shown in Figure 120.

Figure 120 Scribed curved line for construction of Twist, 2001

The curved line was placed in relation to the bottom edge of
the cardboard sheet and to a line drawn at ninety degrees to,
and midway along, the length of the bottom edge. This line
represents the centre of the discs used to construct the
sculpture and the two extremes of the curved line represent
the maximum and minimum radius of discs. Lines at 6mm
spacing and parallel to the bottom of the cardboard were then
scribed across the sheet to meet the curved line. The distance
between the line and the intersection point with the curve
defined the diameter of the other individual discs.
From this drawing the form template (see Figure 53) was
developed and Twist (and Full Twist) was constructed as
described in Stage 2.
The visual characteristics of the splayed discs in Twist were
striking and as I continued my research and developed Helix,
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Pulse and Flex 1, 2 & 3 the ideas behind vision and ways of
seeing became topical to the project. I started a review of
Top and observed a similarity of methodology in the design
process and drawings of Top and Twist that was different to
my normal procedure. The drawings of Top and Twist, each
with a line at right angles to the bottom of the cardboard,
implied to me the idea of gravity and the horizon94.
I was reminded of my initial research into the development of
the top form and the words of Paul Klee; ‘But there are other
paths from plane to volume by rotation round a common
vertical axis. Result: sphere, cylinder, and cone, and perhaps
a double cone.’95 Helix and amorphous form can be added to
this list.
The rigour and rules of Orthographic Description that had
dogged me throughout the exploration of Line in Space and
Scribble were not evident in these drawings; there was no
grid and no exact description of the object depicted. It
seemed that by practical application the development of my
research had allowed me to break free and define rules and
regulations without the use of a drawn image.
The original drawing of Top (Figure 121) is generally
consistent to my standard drawing technique of showing the
bare essentials to gain sufficient information to construct an
object.

94

Remembering that gravity was the point of enquiry behind the
development of Top and Twist.
95 Klee, Paul Klee : Notebooks, Volume 1: The Thinking Eye. 385.
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Figure 121 Drawing for Top, 1999

The observation I made when viewing the drawings of Top
and Twist (Figure 120) was that although I had drawn the
full form in both instances I had only used one side of the
drawings to gather the essential details for construction. In
the case of cylindrical objects this is perhaps not an unusual
procedure but in the case of my normal work practice I did
consider it to be unusual. It was also uncharacteristic not to
show a full or half plan view. This unintended procedural
change introduced a number of development opportunities.
I started by altering the 6mm spacing of the vertical line of
the Top drawing to suit material of various thickness:
specifically 3 and 4mm. As the work developed I began to
define rules of process, and to explore other options of
making. It was a very useful exercise and as Top shrank and
expanded according to my theories I decided to splay each
disc around a point on the circumference of the preceding
disc. This process created a rotation around a central axis and
produced Twisted Top, an object that has similar
characteristics to Twist and Full Twist (where the axis is
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contained within the object) but a different appearance: the
rules had changed. 96
Double Top

Figure 122 Four views of Twisted Top, 2001

The visual characteristics of the front and side views of
Twisted Top provided the incentive to produce free standing
works with a threefold increase in scale. Another reason for
increasing the scale was a previous observation of Twist and
how it changed in nature when viewed from a distance. I was
keen to observe if this visual change would apply to works of
a grander scale. I felt that to attract and hold the attention of
viewers long enough for them to become interested, the
sculptures needed to be larger than human scale. The larger
scale would improve distance viewing and people would
have to walk around the objects to fully appreciate the works,
which would by default, introduce movement into the
equation of observation.
To do this I decided to utilise the simplified methodology of
the previous drawings and developed a full-scale template of

96 For the different methodologies refer to Figure 52 for Twist and Figure
99 for Twisted Top.
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the Top form (Figure 123). To develop the template I
selected a sheet of 12mm fibreboard and scribed a line
parallel to the base, and a line parallel to one side of the
fibreboard. I then developed the curved profile relative to
these lines. The profile was developed from the largest
diameter to the smallest diameter and therefore the circular
base was not drawn.

Figure 123 Template for Double Top, Point, and Tilt, 2002

I planned to produce two forms, one rotating in a clockwise
direction and the other in an anti-clockwise direction. The
objects were to be joined together at the largest diameter and
positioned horizontally so that the linear aspect of the profile
would be vertical.
The sculpture was constructed to first assembly. That is;
assembled before all the discs were rounded, sanded and
painted. Upon observation I realised that the object was
unstable and required an undesirable degree of external
support. Eventually it fell to the ground. Due to these
structural difficulties Double Top was not completed, but
provided the ground work for the development of Point and
Tilt.
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Point
Similar to Flat Top the profile of this work starts from the
largest diameter and finishes at the tip, except for the bottom
sixteen discs that reduce in diameter to provide an undercut
between the work and the plinth. Using a set of discs from
Double Top a trial assembly was carried out and despite the
monochrome appearance the visual potential of the work was
very promising.

Figure 124 Point under construction, 2002

One aspect of this trial was the return of the
vertical/horizontal linking of the object to the ground and the
use of a plinth to raise the object to an attitude where the
visual characteristics I wished to explore could be best
illustrated. After a great deal of thought and conjecture I
mounted the completed work on a plinth. I reasoned that at
this particular stage of my research the visual aspect of Point
was more important than the sculptural concerns of plinths
and placement.
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Figure 125 Point under construction, 2003

With the larger scale of this work my aim was to present the
horizontal linear aspect of the work in relation to its profile.
My ambition was to reproduce the mirage effect I had
observed when viewing Twist from a distance. I was also
hoping to illustrate the changing characteristics of an object
as it is approached. In this case, from the lineal profile of the
object to the distinct amplitude of the sweeping layered
planes.
Tilt
Although I was pleased with the visual qualities of Point it
was not a free standing sculpture as I had intended to
construct during this stage of research so I decided to
reappraise Double Top. The structure of Double Top was
intended to be two versions of Point, counter-rotating and
joined end to end with the attitude of the planes at right
angles to the ground. The modified version called Tilt has a
reduced number of discs in one of the sections and the
rotation of the two sections is in the same direction: not
counter rotating as planned in Double Top. The construction
of Tilt started at the small diameter of the shortened section,
met the second section at their largest diameters and reduced
to the smallest diameter.
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Figure 126 Tilt under construction, 2003

Part of the construction process is shown in Figure 126. The
process starts by assembling the blank discs into sets of
twelve. Each disc is placed on top of the previous disc in a
predetermined position. Each set of twelve is held in position
by stainless steel dowels that also locate the set on the
assembly. A series of holes are then drilled to accommodate
securing bolts. When this procedure is completed the sets of
twelve are then disassembled. Ten of the discs have their
centres removed to reduce weight and all discs are rounded,
sanded and painted. The sets are then regrouped and become
part of the final assembly.
Tilt was unstable for most of the construction process but
when completed the sculpture found its own point of rest and
displayed sculptural and pictorial attributes.

Figure 127 Completed Tilt, 2005
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I realised that the concerns regarding my work and the issue
of gravity and the grounding of sculpture could be resolved
by building free standing sculptures that could establish their
own position of presentation.
Summary of Stage 7
Tilt was produced from a curved line and has no distinct
relationship with a grid. The curved line is a line from any
view: bar changing rules it cannot be shown as a point. Also,
the work does not have a top, bottom, side, front or back and
as a free standing sculpture finds its own point of rest. Tilt
has taken an amorphous form. Some people have likened Tilt
to a seal sitting on a rock. My view is that this work has
broken the nexus of the straight line (grid) and is approaching
the idea of deformation (remembering that Tilt is an
extension of Top) and the geometry of topology. Karl
Gerstner says that ‘Topology investigates the properties of
form that remain unaltered when the form changes. .... With a
given form everything is permitted in topology, providing the
form retains, so to speak, its essential nature.’97
Although the geometry of topology is beyond practical
demonstration, the concept of change whilst maintaining the
essential nature of an object can be explored by altering the
direction of rotation and/or the degree of rotation of the
planes of Tilt. These changes to the structure would not alter
the weight or volume of the object.
If the curved line is tilted (but not altered) relative to the
horizon and gravity a new family member of the curve is
created. The positional change of the curve alters the number

97 Gerstner, The Forms of Color : The Interaction of Visual Elements. 42.
Also see reference to topology in footnote 89.
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and diameters of the planar shapes and therefore the inherent
properties (weight and volume) of the original object.
In other words, altering the degree and/or direction of
rotation does not alter an object’s properties. Altering the
attitude of the base curve relative to the horizon and gravity
will create an object with new properties. The alteration of
the planar thickness also creates a new family member with
unique properties. However, all variations of the initial curve
will bear some family resemblance.
Previously, the visual analysis of objects has considered the
movement of a viewer to create multiple viewpoints. The
methodologies outlined above allow the construction of
multiple objects with related properties. This provides the
opportunity to undertake a comparative visual analysis of
multiple objects created by the manipulation and deformation
of a single form.
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Stage 8: Primary Blocks
Introduction to Stage 8
The catalyst for the development of Primary Blocks is a
photograph by Ellsworth Kelly where the image shows a
strong shadow cutting across a stone doorway.98

Figure 128 Ellsworth Kelly, Doorway, Belle-Isle, 1977

I was struck by the symbiosis of the strong permanent
structure of the doorway and the ephemeral nature of the
shadow. I felt that the image presented an illustration of the
unity of the solid form of an object and the transient nature of
a picture plane.
The work in this section is based on a visual exploration of
how geometry can be used in the deconstruction and
dissection of an object by a cutting (picture) plane. We tend
to think of a picture plane as a static entity, usually in relation
to a picture hung on a wall. My proposition is that a picture
plane is also a transient visual tool that can be used in the

98 Axsom, Floyd and American Federation of Arts., The Prints of
Ellsworth Kelly : A Catalogue Raisonne, 1949-1985. 13.
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identification of an object, the characteristics of an object and
the relationship of an object to its surrounding environment.
By unifying the concept of a cutting plane with that of a
picture plane and asking questions such as, if the block was
cut in half or if the block was distorted in some way what do
I see? I could explore how my vision differs or corresponds
to the methods of reproduction I use to transmit information
to other individuals.
I decided to utilise square and rectangular configurations of
blocks with similar dimensional characteristics. The scale
was selected to make the blocks of suitable size to work and
manipulate but small enough to move and compare against
other blocks. A premise was that the blocks in their largest
profile would be of a comparable size to images found in
publications (within A3 to A4). Another consideration was
that objects, prints and images developed in conjunction with
the blocks would be of the same scale.
Primary Blocks
The Primary Blocks are identified by a code, where the
prefix ‘S’ indicates a block made up of square plates and ‘R’
indicates a block made up of rectangular plates.

Figure 129 Primary Block Square (S28-6x6-P1D), 2004
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Figure 130 Primary Block Rectangle (R24-6x6-P1D), 2004

Variations to Primary Blocks
A number of variations to the Primary Blocks were
introduced to extend the scope of the enquiry.
Thickness
The Primary Block planes are cut from 6mm medium
density fibreboard (MDF) sheets. A number of thickness
variations cut from 3mm and 4mm sheets were added to the
initial configurations to further explore the layer
combinations developed during the construction of The
Group and Top series.
Profile
Three profile combinations were developed from experience
gained during construction of the Top series and discussions
regarding figure/ground and contour/edge configurations.

Figure 131 Sketch of block profiles, 2004

Note that profile 3 requires an odd number of planar layers,
which also establishes the same coloured layer on the top and
bottom of an object.
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Pattern
Patterns were developed to present various black and white
configurations.

DIAGONAL

FULL FACE

Figure 132 Sketch of block patterns, 2004

1) A diagonal face block provides an opportunity to compare
the conjunction of the alternating black and white planes and
to view the top/bottom characteristics of an object without
upturning it.
2) A full face block is a neutral configuration with an even all
round edge pattern and a full open face.
Chart of Possible Blocks
Bloc
Thickness
k
6x
6

S28
S29
S33
S37
S42
S47
S56
R24
R25
R29
R31
R33
R37
R41

6x
4

6x
3

4x
4

Profile
4x
3

3x
3

x
x
x
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x

P1

P2

x
x
x
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x
x
x
x

Face

P3

x
x
x
x

x
x
x
x
x
x

Full

Diagona
l

x
x
x
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x
x
x
x

The options marked red in the chart indicate blocks that have
been constructed during the project. My initial ambition was
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to construct all of the square (‘S’) blocks including the three
profiles and full and diagonal faces. I soon discovered that
the construction of an individual block requires accurate and
time consuming machining, assembly and painting to ensure
a consistent visual comparison between the planes in a block.
This situation also applies to a comparison with another
block or within a group of blocks. The chart also increased in
size as the research continued.
To keep within the bounds of the project, only blocks directly
associated to areas of research were constructed. Blocks with
profiles 1 and 2 were used extensively in the construction of
the Binary Blocks and profile 3 was used in the Rectangle
Variation Set. To balance the thickness variations in the
Rectangle Variation Set, 5mm thick planes were introduced.
Profile Comparison
In this work, two rectangle variation blocks with different
profiles (refer Figure 131) are placed side by side to allow
visual observation from a static or moving position.

Figure 133 Profile Comparison (R33-6x3-P3D and R31-6x3-P1D), 2004
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The difference between profile 3 (left block) and profile 1
(right block) is clearly visible. One interest is how the
profiles effect the relationship of the planar colours. It is my
observation that white dominates black in individual planar
relations. When observing the complete object (mass) the
black subdues the white planes with a grey cast. This
condition varies markedly under different artificial light
conditions and in daylight.
Planar Thickness Comparison
In this comparison two square variation blocks, 6x4 (left
block) and 6x3 (right block), are placed side by side to allow
visual observation from a static or moving position.

Figure 134 Planar Thickness Comparison (S33-6x4-P3D and S37-6x3-P3D), 2004

There is a 1mm difference in the thickness of the narrow
planes of one block to the other. A point of interest is the
battle for dominance of the competing black and white
planes; particularly apparent planar width differentials
between the two blocks. Another aspect to observe is an
apparent width differential at corner colour changes.
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Rectangle Variation Set
This assembly of blocks has been placed to provide an
opportunity to observe the changing characteristics of similar
objects containing minor individual changes.
All the blocks use profile 3 and diagonal face configurations,
with minor variations in the thickness of the planes.

Figure 135 Rectangle Variation Set, 2005

To balance the thickness variations it was necessary to
introduce 5mm thick planes into the assembly.
The blocks used are;
• Rectangle Variation R41-4x3-P3D
• Rectangle Variation R37-4x4-P3D
• Rectangle Variation R33-5x4-P3D
• Rectangle Variation R31-5x5-P3D
• Rectangle Variation R29-6x4-P3D
• Rectangle Variation R27-6x5-P3D
• Rectangle Variation R25-6x6-P3D
The Rectangular Variation Set has been assembled to allow
for the movement of a spectator in the viewing of planar
blocks and provides a juxtaposition to the static viewpoint of
a camera. This proposition was also the impetus for the
Profile Comparison and Planar Thickness Comparison
works.
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Stage 9: Binary Blocks
Introduction to Stage 9
Selected configurations from the Primary Block series were
used to develop the Binary Block series, which explores the
concepts of deformation by rotation, the disruption of planar
surfaces by inscription, the exploration of adjacent planes by
slippage, the cutting away of surfaces and the intrusion into
the interior of solid form. The blocks utilise profiles 1 or 2,
and full or diagonal faces.
Pivots

Figure 136 Binary Blocks: Corner Pivot, 2004

Figure 137 Binary Blocks: Central Pivot, 2004

Figure 138 Binary Blocks: Edge Pivot, 2004

This is a comparative exercise utilising three fundamental
positions on a square. The set up of the blocks was
determined by pivoting the central plates around a 340 mm
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diameter template. The three top and three bottom plates
were maintained in their original positions relative to the
pivot point.
Obliques
Primary square and rectangle blocks cut at a 15 degree angle
on the horizontal or vertical plane.

Figure 139 Binary Blocks: Oblique Square, 2004

Figure 140 Binary Blocks: Oblique Rectangle, 2004

When placed on their faces with the short or long diagonals
square to the viewer both blocks show an interesting degree
of two dimensionality that varies according to the relative
height to the viewer.
Slides
Primary square and rectangle blocks where the sliding of the
horizontal or vertical planes creates the angular nature of the
object.
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Figure 141 shows a primary square full face block with
sliding of the horizontal planes.

Figure 141 Binary Blocks: Slide Square, 2004

Figure 142 shows a primary rectangle full face block with
sliding of the vertical planes.

Figure 142 Binary Blocks: Slide Rectangle, 2004

Figure 143 shows a primary square full face block with
diagonal sliding of the horizontal planes.

Figure 143 Binary Blocks: Diagonal Slide Square, 2004
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Facets
This set of works show variations in the surface or structure
of a block.
Disruption

Figure 144 Binary Blocks: Disruption, 2004

A primary square block where lines have been scribed on the
faces of the block to develop a disruptive pattern.
Quarter Cut

Figure 145 Binary Blocks: Quarter Cut, 2004

A primary square block with a quarter segment removed.
The diagonal view of the block (Figure 145 left side) shows a
visual separation of the left and right sections of the object.
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Double Curve

Figure 146 Binary Blocks: Double Curve, 2004

A primary square block utilising a corner pivot with the form
developed by pressing the planes against a template of double
curvature.
Steps

Figure 147 Binary Blocks: Steps, 2004

A variation to the action of a cutting plane through a block. A
reference point to this work can be taken from Islamic
architecture; particularly to the textured finish of the interior
of domed roofing, etc.
This work (derived from a flat plane) is only a tentative step
into a broader enquiry but does show the potential in the
layering of multi-facets. An extension to this work would be
the curvature or distortion of the faceted face.
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Puzzle
As the name suggests this object is a multi-faceted,
symmetrical object known as a Japanese Crystal puzzle.99 It
is constructed from fifty one wooden bars.

Figure 148 Binary Blocks: Puzzle, 2004

Puzzle provides an infinite combination of viewing points
and demonstrates the deconstruction of symmetry by a
variation in facet depth.
Intrusion

Figure 149 Machined MDF sheet, 2004

Figure 149 shows a sheet of MDF with initial shapes cut into
it by a routing machine. I was struck by the lineal nature of
the tool cuts (travelling point) and considered that this

99 Pieter van and Botermans Delft, Jack, Creative Puzzles of the World
(London: Cassell, 1978). 77.
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characteristic of the machining process could be incorporated
into my studio process.
Intrusion is based on the Ellsworth Kelly print shown in
Figure 116 Ellsworth Kelly, Square with Black, 1981-2. This
is the first block to have its surface tension broken by the
intrusion of a cutter and is the foundation of a process to
deconstruct the internal structure of an object. In this instance
the perception of depth.

Figure 150 Binary Blocks: Intrusion, 2004

The planar shapes are cut in such a way as to allow cutting
into the opposite planar surfaces of the block. This provides
the opportunity for a ‘light’ and a ‘dark’ viewing of the
completed object.
Intrusion is a visually interesting object but does not allow
direct comparison of the ‘dark’ and ‘light’ sides. To allow a
direct comparison of these characteristics a larger work could
include two or four intrusions into the front and back faces of
the object.
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At a similar time I became interested in a series of
lithographs called Graphic Tectonics developed by Josef
Albers. To Monte Alban (1942) is one example of Albers’
exploration of the qualities of a straight line.

Figure 151 Josef Albers, To Monte Alban, 1942100

A comparison between this series of work by Albers and
Intrusion is the implication of the diagonal by use of
horizontal and vertical detail - a quality explored in future
works (see Stage 10).
Stack

Figure 152 Stack, 2005

100 François Bucher and Josef Albers, Josef Albers : Despite Straight
Lines : An Analysis of His Graphic Constructions (New Haven: Yale
University Press, 1977). 19.
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Stack is constructed from square profile 2 planes and is an
extended study of the layering and rotation of horizontal
planes.
From a distance the front view of the sculpture provides a
linear profile. When turned 45 degrees the sculpture provides
a tonal study of the rotated planes. A close view of the
sculpture provides an enhanced visual interplay of the rotated
planes evident in the Pivot series.
Summary of Stage 9
Stack is the final work in this series and illustrates the
potential of incorporating features of the block series into a
continuing visual study of the layering, rotation, sliding and
cutting of planar shapes. Individual studies such as
Intrusion, Steps and Puzzle have inherent potential to
continue the visual exploration of how geometry can be used
in the deconstruction and dissection of an object.
Part of the original premise that the blocks and any object,
print or image developed in conjunction with them would be
of the same scale is further explored in the Associated
Blocks.
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Stage 10: Associated Blocks
Introduction to Stage 10
A premise in the development of the Primary and Binary
Block series’ was that the blocks in their largest profile
would be of a comparable size to images found in
publications (books, magazines, periodicals, etc of A3 to A4
configuration). Another premise was that all objects, prints
and images developed in conjunction with the blocks would
be of the same scale. The objective was to build a collection
of objects from which I could draw resources for further
investigations.
This final section of research explores the associative
qualities of two block shapes placed together in a formal
position. The purpose was to explore the visual interaction
between the two blocks and the associated qualities of the
planar shapes used to make up their form.
Central and Outer Block Assembly
The Central Block is an
adaptation of the Primary
Block Rectangle (Figure
130).
Figure 153 Central Block, 2005

The Outer Block is an
adaptation of the Quarter
Cut Binary Block (Error!
Reference source not
found.).
Figure 154 Outer Block, 2005

Both blocks have one layer less than the source block, which
establishes the same coloured layer on the top and the bottom
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of the object. The Central Block has a full face pattern.
Figure 155 shows two views of the assembly.

Figure 155 Central and Outer Block Assembly, 2005

Having selected the formal relationship of the two blocks a
rotational sequence was used to produce forty-eight digital
images of the assembly. Eight of the images show only the
Central Block and eight images show only the Outer Block.
The images were then copied to a
computer to produce a print and
PowerPoint slideshow. The
sequential process of the display
required more than one use of
some images and consists of
sixty-three slides.

Figure 156 Block Assembly
Sequence, 2005

The major objective of this sequential photography was to
produce a coherent visual record of an object from multiple
points of view. In this instance the viewing point (camera)
was fixed and the blocks rotated relative to a fixed datum
point. This process of the observation of objects from
multiple viewpoints differs to the process of observation of
the sculpture Tilt and the determination of multiple
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viewpoints by the movement of a viewer. The outcome of the
photography and computer animation of small scale objects is
promising and will become more expansive as methodology
is improved.
Line Analysis
One image of the Central and Outer Block Assembly was
inserted into a CAD drawing program and dissected by
multiple layers of drawings.

Figure 157 Line Analysis, 2005-6, Detail

Layer by layer I broke down the image of the blocks to
produce a series of line drawings: two examples are shown in
Figure 158.

Figure 158 Line Analysis, 2005-6, Detail

The final images reflect my interest in the work of Josef
Albers and the use of lines to indicate a diagonal (see Figure
151). It was an interesting exercise and the process will
achieve better outcomes with a more considered choice of
source material.
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Delta

Figure 159 Four views of Delta, 2004-5

This wall mounted sculpture was developed from an
orthographic drawing of the Central and Outer Block
Assembly. The shape and layering is an abstracted
construction of a sectional view of the assembly. The four
triangular shapes are additions to the sectional view.

Figure 160 Drawing for Delta, 2004-5
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Delta is based on a Primary Square S28 block and the
drawing shows a S27 block. This accounts for a pattern
difference between the drawing and the sculpture.
The use of layered planes in the construction of Delta
directly addresses the relationship between object and picture
plane and brings into play a possible unification of both
concepts in a single work.
Summary of Stage 10
Stage 10 is a preliminary exercise exploring the research
potential of the Primary and Binary Block series. The
enquiry uses the processes of sequential photography and
computer animation of the digital images. The analysis of an
image within a CAD program and relief (planar) sculpture
are additional outcomes.
The capture of multiple viewpoints in digital form and the
extrapolation of the viewpoints utilising the processes of
sculpture, computer animation, drawing and printmaking is
an additional field of research in my practice.
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PART FOUR: CONCLUSION
Getting Started: When I began the project my plan was to
start studio research in the simplest manner possible: as
though I was starting over. I planned to build a body of work
that would reflect my response to an enquiry into the
evolution of visual art practice during the twentieth century.
To facilitate this enquiry I selected two artists who were at
the forefront of the development of a language of abstraction:
Paul Klee and Wassily Kandinsky. I felt that the works and
writing of these two artists (and others who followed them)
were broadly applicable to my own practice. This is the
genesis of the title of the project ‘A sculptural reinterpretation of aspects of European two dimensional visual
art in the period 1910-1940’.
Source Material: The writings of Paul Klee and Wassily
Kandinsky provide a background and a particular insight into
what Klee calls ‘...the kinetic energies which move the point
into a line, the line into a plane and the plane into a spatial
dimension.’101
Catalyst: Photographic documentation of previous work and
the acquisition of knowledge through text, diagrams,
drawings and photographs.
Area of Research: Against the background of key figures in
two dimensional visual art (as above), this project
investigates the apparent dichotomy between solid sculptural
forms and their visual apprehension, focussing on the
relationship of object to pictorial plane.

101

Klee, Paul Klee : Notebooks, Volume 1: The Thinking Eye. 24.
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My interest in the dichotomy between solid sculptural form
and visual apprehension started through observation of
photographs of my previous works. The sculptures I now
produce are of an optical nature due to the layering of planar
shapes: usually in a binary sequence of colours. This process
of laying one plane against another provides an example of
both form and plane. The multiple layering of these planar
shapes often provides visually stimulating effects and
multiple examples of aspects of visual perception. The
interpretation of these sculptures can alter dramatically in
varying light conditions, the multiple viewpoints of sculpture
in the round, and the movement of a viewer.
Research Objectives:
•

Explore the possibility of a synthesis of sculpture and
pictorial concepts.

•

Develop objects that do not rely on formal pictorial
conventions.

Research Process: A number of distinct phases of research
developed as the project progressed. Initial studio works
explore the relationship between an object and a pictorial
space and then progress through the ideas of time and
dimension to a direct enquiry into the object. Utilising the
layering of planar shapes, several processes (flexibility,
thickness variations and planar rotation) were developed in
the studio for the construction of sculptures that in turn
became part of the investigation.
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Outcomes from the Studio:
•

A transition from the construction of linear structures
(Sticks and Tick) to the layering of planar shapes to
produce solid form (Arc and Top).

•

The introduction of digital technology into the concept
development and production of sculptures (computer
aided design (CAD) software, digital cameras, computer
animation, and numerically controlled machinery).

•

The introduction of vision and perception as a structural
precept in research.

•

The introduction of the movement of a viewer in the
observation of solid sculptural form. (Flex 1, 2 and 3).

•

The development of sculptures by the rotation of planar
shapes around a vertical axis (Helix and Pulse).

•

The rotation of planar shapes around fixed points on the
periphery of each planar shape (Twist, Full Twist and
Point).

•

Sculptures produced by the positioning of a curved line in
relation to gravity and the horizon (Tilt).

•

The use of photography and computer animation to
explore the visual qualities of an object from multiple
viewpoints (Primary Blocks, Binary Blocks and Block
Assembly).

•

The introduction of CAD software to analyse an image
(Line Analysis).
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Key Research Outcomes:
The introduction of technological resources to assist the
development of works. For example, the use of computer
aided drawing (CAD) software and spreadsheets to produce a
digital interaction between myself, the drawing software and
a numerically controlled routing machine.
A change in geometric vernacular from the rigour of the
grid to a process using the intersection of the horizon and
gravity as drawing coordinates. This process utilises a
curved line placed in a fixed position relative to gravity and
the horizon. The process of making (the layering and rotation
of planar shapes) primarily determines the shape, volume and
attitude of the object to the ground and precludes the ability
to present an accurate positional drawing of the sculpture
before it is constructed and allowed to settle on the ground or
plinth. This method however, does not preclude concept
drawings of the object.
The form of a sculpture can be changed by process, such as
the degree of rotation and order of placement of each planar
shape. The potential of producing multiple forms of an object
approaches the idea of Topology, a form of geometry where
the attitude and shape of an object can change but the
properties remain the same. Under this principle, the
diameter, thickness and number of discs would remain the
same therefore the weight and volume of the object would
also remain the same.
The concept of a curved line rotating around the axis of
gravity to produce planar shapes and then form has
similarities to a ‘hinge plane’ considered by Marcel
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Duchamp during his investigation of four-dimensional hyper
solids.102
The layering of planes and multiple viewpoints: The
implementation of the process of placing a curved line
relative to gravity and the horizon coupled with the layering
and rotation of black and white (maximising the tonal
contrast) planar shapes heightens perceptual awareness of the
pictorial qualities of the object and provides an opportunity
to explore the visual effects, similar to optical art. As the
structure is three dimensional, the optical interaction changes
with each chosen viewing point and optical animation within
the form itself becomes a continuous stream as the viewer
moves.

Figure 161 Tilt, 2005, View 1

Figure 161 shows the linear nature of this process and Figure
162 illustrates a more expansive aspect that considers the
idea of form and volume as well as the optical nature of
binary planes.

102

‘His (Duchamp) interest in the “hinge plane” created by the
intersection of two spaces in a four-dimensional angle also led Duchamp
to consider the generation of four dimensional hypersolids by rotating a
space about such a hinge plane, just as a plane rotating about a line
produces a three dimensional space.’ Henderson, The Fourth Dimension
and Non-Euclidean Geometry in Modern Art. 146.
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Figure 162 Tilt, 2005, View 2

Both images show the object Tilt sitting freely on the ground
without the hindrance of a prop or plinth. The marked
difference between the images has been achieved by a small
rotation around the object and a slight change in viewing
height. This illustrates the effectiveness of considering
objects in terms of multiple viewpoints; particularly in the
ability to produce an almost infinite number of images of the
object.
The use of photography to explore the pictorial qualities
of an object. Investigation of the visual qualities of objects is
facilitated by the use of photography and the ability of a
camera to catch a temporal moment of recognition that is part
of visual perception: catching an instant of the flickering
process of observation. In this project, photography has been
used as an aid to analyse works in progress. As the project
progressed sequences of photographs were computer
animated to replicate and then consider an observer’s
experience of the object.
This process is an outcome associated with the development
of Tilt. The works developed in the Primary Blocks, Binary
Blocks and Associated Blocks stages are indicative of a
continuing process of investigation.
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Peer Review: Outcomes, in terms of three sculptures, have
been subject to peer review via the National Sculpture Prize
and Exhibition at the National Gallery of Australia. In 2001,
two sculptures Triple Twist (Helix) and Twisted (Twist)
were selected103 and subsequently acquired by the Darling
Collection, and a companion work was commissioned. The
2005 entry, Tilt was also selected104 and has been acquired
for the permanent collection of the National Gallery of
Australia.
The National Gallery used a photographic detail of Tilt
extensively in the advertising and promotion of the National
Sculpture Prize and has produced a greeting card for retail
sale.

Figure 163 Tilt, 2005, Detail

It is probable that the detail of Tilt is better known than the
sculpture and this is one manifestation of the relationship of
sculpture and photography: where the photograph of a

103 National Sculpture Prize and Exhibition 2001, National Gallery of
Australia, Canberra, 30 November 2001 to 10 March 2002.
104 National Sculpture Prize and Exhibition 2005, National Gallery of
Australia, Canberra, 15 July 2005 to 9 October 2005.
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sculpture becomes known to a wider audience through
publication.
Contribution of the Project to the Field:
A captured viewpoint has become part of an ‘entity of
process’ utilising digital cameras, computer aided drawing
(CAD), numeric systems, and computer animation in the
consideration and development of solid sculptural form.
The addition of volume (solid sculptural form) to Klee’s
transitional sequence of a point to a line, to a plane and then
spatial representation elevates the point from a flat twodimensional plane to the three dimensional space of
Euclidean geometry. This added dimension provides artists
working in the field of sculpture with a specific reference
point in a reappraisal of two dimensional geometric
abstraction.
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APPENDICES
Appendix 1: Works in Exhibition
Sculpture
1. Sticks, 1999
Timber dowel, acrylic paint
Individual sticks (36) – length 1820, diameter 12 mm
Overall – approx 4 metres diameter
2. Tick, 1999-2001
Mild steel, spray enamel
30 x 50 x 1.5 mm RHS, length 6.4 metres
3. Arc, 1999-2000
MDF, steel, metal washers, acrylic paint
H2000 x W100 x D1800 mm
4. Small Block, 1999
MDF, acrylic paint
H97 x W100 x D100 mm
5. Top, 2000
MDF (6mm), acrylic paint, Huon Pine, plywood
Height 560 Diameter 321 mm
6. Full Twist, 2001-4
MDF, acrylic paint
H1480 x W490 x D490 mm
7. Pulse, 2001-5
MDF, acrylic paint
H2000 x W340 x D340 mm
8. Flex 1, 2000-5
MDF, acrylic paint, stretch cord, plumbing olives
Approx 3500mm length, 116mm diameter
9. Flex 2, 2000-5
MDF, acrylic paint, stretch cord, plumbing olives
2100mm length, 115 to 300mm diameter
10. Flat Top, 2001
MDF (3mm), acrylic paint, Huon Pine, plywood
H215 Diameter 321 mm
11. Extended Top, 2001
MDF (4mm), acrylic paint, Huon Pine, plywood
H392 Diameter 321 mm
12. Squashed Top, 2001
MDF (3mm), acrylic paint, Huon Pine, plywood
H294 Diameter 321 mm
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13. Twisted Top, 2001-2
MDF (3mm), acrylic paint, Huon Pine, plywood
H400 x W340 x D180 mm
14. The Group, 2003-6
MDF, acrylic paint, stainless steel, Sassafras, plywood
H1950 x W755 x D755 mm
15. Point, 2002-5
MDF, acrylic paint, plywood
H1780 x W1550 x D1450 mm
16. Primary Blocks, 2004
MDF, acrylic paint
Primary Block Square (S28-6x6-P1D), H173 x W145 x D145 mm
Primary Block Rectangle (R24-6x6-P1D), H173 x W148 x D145 mm

17. Primary Blocks: Profile Comparison, 2004-5
MDF, acrylic paint, H170 x W310 x D154 mm overall
Rectangle Variation R33-6x3-P3D, H170 x W145 x D154 mm
Rectangle Variation R31-6x3-P1D, H170 x W145 x D145 mm

18. Primary Blocks: Planar Thickness Comparison, 2004-5
MDF, acrylic paint, H168 x W310 x D145 mm overall
Square Variation S32-6x4-P3D, H168 x W145 x D145 mm
Square Variation S37-6x3-P3D, H168 x W145 x D145 mm

19. Primary Blocks: Rectangle Variation Set, 2005
MDF, acrylic paint, H200 x W1580 x D630 mm overall
Rectangle Variation R41-4x3-P3D, H170 x W154 x D145 mm
Rectangle Variation R37-4x4-P3D, H170 x W158 x D145 mm
Rectangle Variation R33-5x4-P3D, H170 x W156 x D145 mm
Rectangle Variation R31-5x5-P3D, H170 x W158 x D145 mm
Rectangle Variation R29-6x4-P3D, H170 x W153 x D145 mm
Rectangle Variation R27-6x5-P3D, H170 x W153 x D145 mm
Rectangle Variation R25-6x6-P3D, H170 x W155 x D145 mm

20. Binary Blocks: Oblique Studies, 2004
MDF, acrylic paint
Oblique Square, H173 x W238 x D183 mm
Oblique Rectangle, H173 x W217 x D145 mm

21. Binary Blocks: Slide Studies, 2004
MDF, acrylic paint
Slide Square, H173 x W243 x D145 mm
Slide Rectangle, H152 x W250 x D145 mm
Diagonal Slide Square, H173 x W240 x D240 mm

22. Binary Blocks: Disruption, 2004
MDF, acrylic paint
H173 x W145 x D145 mm
23. Binary Blocks: Quarter Cut, 2004
MDF, acrylic paint
H173 x W145 x D145 mm
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24. Binary Blocks: Steps, 2004
MDF, acrylic paint
H1300 x W425 x D213 mm
25. Binary Blocks: Intrusion, 2004
MDF, acrylic paint
H173 x W150 x D148 mm
26. Stack, 2005
MDF, acrylic paint
H1515 x W210 x D210 mm
27. Central and Outer Block Assembly, 2005
MDF, acrylic paint, H167 x W226 x D224 mm overall
Central Block, H167 x W148 x D145 mm
Outer Block, H167 x W145 x D145 mm

28. Delta, 2004-5
MDF, acrylic paint
H310 x W400 x D42 mm
Prints
29. Helix Plan A (black), 2006
Digital inkjet print on paper
H400 x W400 mm
30. Helix Plan AB (black), 2006
Digital inkjet print on paper
H400 x W400 mm
31. Helix Plan ABC (black), 2006
Digital inkjet print on paper
H400 x W400 mm
32. Six Colour Variations (blue/cyan/magenta), 2006
Digital inkjet prints on paper
Each print H432 x W432 mm
33. Helix Elevation (red/blue), 2006
Digital inkjet print on paper
H1400 x W432 mm
34. Helix Elevation Hidden (black/blue), 2006
Digital inkjet print on paper
H1400 x W432 mm
35. Pulse Elevation (red/blue), 2006
Digital inkjet print on paper
H1400 x W432 mm
36. Pulse Elevation (black/blue), 2006
Digital inkjet print on paper
H1400 x W432 mm
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37. Pulse Elevation (black/grey), 2006
Digital inkjet print on paper
H1700 x W432 mm
38. Pulse Elevation Hidden (black/grey), 2006
Digital inkjet print on paper
H1700 x W432 mm
39. Block Assembly Sequence, 2006
Digital inkjet print on paper
H1200 x W432 mm
40. Block Assembly Section, 2005
Digital inkjet print on paper
H400 x W500 mm
Slideshows
41. Binary Excursion, 2004-5
PowerPoint slideshow
42. Block Assembly Sequence, 2005
PowerPoint slideshow
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Appendix 2: Other Works
Box, 1998
Medium density fibreboard (MDF), acrylic paint
H1025 x W240 x D240 mm
Blocks, 1999
MDF, acrylic paint
H790 x W1130 x D140 mm
Bar Codes, 1999
Inkjet prints on paper, MDF, acrylic paint
Duchamp: 287 x 135 x 90 mm
Jasper Johns: 295 x 295 mm
Joseph Albers: 295 x 295 mm
John Cage: 295 x 295 mm

Twist (Twisted), 2000-1
MDF, acrylic paint
H1350 x W490 x D490 mm
Helix (Triple Twist), 2000-1
MDF, acrylic paint
H1970 x W270 x D270 mm
Flex 3, 2001
MDF, acrylic paint, stretch cord, plumbing olives
2100mm length, 115 to 300mm diameter
Scribble, 2001
Metal, acrylic paint
H1400 x W1400 x D1200 mm
Middle Top, 2001
MDF (4mm), acrylic paint, Huon Pine, plywood
H392 Diameter 321 mm
Large Top, 2003
MDF, acrylic paint, Huon Pine, plywood
Height 650 Diameter 755 mm
Tilt, 2002-5
MDF, acrylic paint, plywood
H1100 x W1500 x D1800 mm
Binary Blocks: Pivot Studies, 2004
MDF, acrylic paint
Corner Pivot, H173 x W145 x D145 mm
Central Pivot, H173 x W145 x D145 mm
Edge Pivot, H173 x W145 x D145 mm

Binary Blocks: Double Curve, 2004
MDF, acrylic paint
H173 x W145 x D145 mm
Binary Blocks: Puzzle, 2004
MDF, acrylic paint
H200 x W150 x D150 mm
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Appendix 3: Selected Exhibitions &
Commissions
DIS-connected - Three Artists, 1999
In 1999, Sticks was shown in a joint exhibition with two
post-graduate students at the University of Tasmania Fine Art
Gallery, Hobart.

Figure 164 Sticks, Fine Art Gallery, UTAS, Hobart, 1999

The Shed, 2001
In 2001,Tick was selected for a group exhibition The Shed,
curated by Sean Kelly and Jessica Ball, at the Contemporary
Art Society of Tasmania (CAST) Gallery, Hobart.

Figure 165 Tick, CAST Gallery, Hobart, 2001
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National Sculpture Prize and Exhibition 2001
Twisted and Triple Twist were selected for the National
Sculpture Prize and Exhibition 2001 held at the National
Gallery of Australia, Canberra from 30 November 2001 to 10
March 2002.

Figure 166 Twisted and Triple Twist, National Gallery of Australia, Canberra, 2001

Half Way There: Postgraduate students at the
University of Tasmania, 2001
In 2001, Box Top was shown in a group exhibition at the
University of Tasmania Plimsoll Gallery, Hobart.

Figure 167 Box Top, Plimsoll Gallery, UTAS, Hobart, 2001
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Commission for the Darling Foundation, 2003
In 2003, The Darling Foundation commissioned Large Top
and versions of Squashed Top and Middle Top.

Figure 168 Large Top, Squashed Top & Middle Top, 2003

Rhapsody 21C: Tasmanian Contemporary Art, 2005
In 2005, Pulse was selected for a group exhibition Rhapsody
21C: Tasmanian Contemporary Art, curated by Malcom
Bywaters, at the University of Tasmania Academy Gallery,
Launceston from 2 May 2005 to 27 May 2005.

Figure 169 Pulse, Academy Gallery, UTAS, Launceston, 2005
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National Sculpture Prize and Exhibition 2005
Tilt was selected for the National Sculpture Prize and
Exhibition 2005 held at the National Gallery of Australia,
Canberra from 15 July to 9 October 2005.

Figure 170 Tilt, National Gallery of Australia, Canberra, 2005

Tilt was acquired by the National Gallery of Australia.
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Appendix 5: List of Illustrations
Figure 1 Paul Klee, Synthesis of objective body and subjective
5
space
Figure 2 Paul Klee, Material and Ideal Statics
6
Figure 3 Box, 1998
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Figure 5 Full Twist, 2001-4
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Figure 6 CAD Drawings, 2003
9
Figure 7 Flex 1, 2001-5
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Figure 9 Front and side views of Twisted Top, 2001
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Figure 12 Primary Rectangle, 2004
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Figure 13 Stack, 2005
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Figure 14 Central and Outer Block Assembly, 2005
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Figure 15 Fibreglassing Large Head, 1988
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Figure 16 Large Head, 1988 - Inside view of plaster mould 19
Figure 17 Large Head, 1988 - Plaster shard
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Figure 18 Box, 1990 - Closed view
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Figure 19 Box, 1990 - Open view 1
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Figure 20 Box, 1990 - Open view 2
20
Figure 21 Medardo Rosso, The Flesh of Others [Carne Altrui],
22
1883
Figure 22 Box, 1998
28
Figure 23 Sticks, 1999
31
Figure 24 Sticks, 1999
31
Figure 25 Tick, 1999
32
Figure 26 Escher, Regular Division of the Plane Drawing #80,
33
1950, Detail
Figure 27 Arc under construction, 1999
33
Figure 28 Blocks, 1999
34
Figure 29 Small Block, 1999
35
Figure 30 Bar Code Structures
36
Figure 31 Bar Codes: Jasper Johns, 1999
37
Figure 32 Bar Codes: Joseph Albers, 1999
37
Figure 33 Bar Codes: John Cage, 1999
37
Figure 34 Bar Codes: Marcel Duchamp, 1999
37
Figure 35 Norman Dilworth, One man exhibition, Groningen,
39
1978
Figure 36 Line in Space, 1999
40
Figure 37 Line in Space, 1999 – line views
41
Figure 38 Line in Space, 1999 – red green blue planes
41
Figure 39 Line in Space, 1999 – red blue planes
41
Figure 40 Line in Space, 1999 – variation of pattern
42
Figure 41 Line in Space, 1999 – plan view
42
Figure 42 Line in Space, 1999 – isometric view
43
Figure 43 Line in Space, 1999 – plan view with green radial
44
plane
Figure 44 Line in Space, 1999 – isometric view with green and
44
yellow radial planes
Figure 45 Line in Space, 1999 – aerial view
45
Figure 46 Gyroscopic motion of a top
46
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Figure 47 Top, 2000
Figure 48 Line to Plane to Form, 1999
Figure 49 Twist, 2000
Figure 50 Full Twist, 2001-4
Figure 51 Stacking configurations, 2000
Figure 52 Indexing for Twist, 2000
Figure 53 Form template for Twist, 2000
Figure 54 Twist, 2000, Detail
Figure 55 Full Twist, 2001-4, Detail
Figure 56 Indexing options for Twist, 2000
Figure 57 Completed Full Twist, 2004
Figure 58 Helix, 2000-1
Figure 59 Helix, 2000-1, Base Detail
Figure 60 Pulse, 2001-5
Figure 61 Helix, 2000-1, Detail
Figure 62 Paul Klee, The symbols for pictorial dimensions
Figure 63 The path of the point in the elevation mode of
orthographic description
Figure 64 The progress of the point in a three dimensional
space
Figure 65 Trial Helix: Plan View
Figure 66 Trial Helix A: Front View Two-dimensional
Figure 67 Trial Helix A: Front View Three-dimensional
Figure 68 Trial Helix A: Top View
Figure 69 Trial Helix A: Top View Three-dimensional
Figure 70 Trial Helix: Helix A and B
Figure 71 Trial Helix: Helix A, B and C
Figure 72 Trial Helix: Top View of A
Figure 73 Trial Helix: Top View of B and C
Figure 74 Trial Helix: Front View Two-dimensional
Figure 75 Trial Helix: Front View Three-dimensional
Figure 76 Pulse and CAD Drawings, 2003
Figure 77 Sample NC Router Layout Sheet for Pulse, 2004
Figure 78 Machined planar shapes, 2004
Figure 79 Assembly detail of Pulse, 2003
Figure 80 Detail of Twist and Helix, 2001
Figure 81 Flex 1, 2001-5
Figure 82 Sketch for Flex 1, 2001
Figure 83 Flex 1 under construction, 2001
Figure 84 Completed Flex 1, 2005
Figure 85 Flex 2, 2001-5
Figure 86 Flex 2 asymmetry detail, 2001
Figure 87 Flex 3, 2001
Figure 88 Flex 1, 2005, Configuration under tension
Figure 89 Flex 2, 2005, Detail
Figure 90 Flex 1, 2005, Detail
Figure 91 Flex 2, 2005, Detail
Figure 92 Completed Flex 2, 2005
Figure 93 Plan view of Top, 2000
Figure 94 Flat Top, 2001
Figure 95 Extended Top, 2001
Figure 96 Squashed Top, 2001
Figure 97 Middle Top, 2001
Figure 98 Twisted Top, 2001
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Figure 99 Indexing for Twisted Top, 2001
84
Figure 100 Large Top, 2003
85
Figure 101 MC Escher, Day and Night, 1938
87
Figure 102 Garvey, The optic pathways
90
Figure 103 Flat Top & Extended Top, 2001
91
Figure 104 Reflective Spheres
92
Figure 105 The Group, 2003-6
93
Figure 106 Details of The Group, 2003-6
94
Figure 107 Box, 1998
95
Figure 108 Orthographic Projection drawing convention, 2001
95
Figure 109 Klippel, No. 66 Metal construction, 1955
98
Figure 110 Drawing for Scribble, 2001
99
Figure 111 Scribble, 2001
99
Figure 112 Viewpoint Drawing 1, 2001
102
Figure 113 Viewpoint Drawing 2, 2001
102
Figure 114 Viewpoint Drawing 3, 2001
103
Figure 115 Cutting plane passing through an object, 2001 104
Figure 116 Ellsworth Kelly, Square with Black, 1981-2
105
Figure 117 Ellsworth Kelly, Two Panels: Yellow-Orange, 1968
107
Figure 118 Ellsworth Kelly, Green Blue, 1959
111
Figure 119 Robert Mangold, Red Distorted Square Circle, 1971
111
Figure 120 Scribed curved line for construction of Twist, 2001
112
Figure 121 Drawing for Top, 1999
114
Figure 122 Four views of Twisted Top, 2001
115
Figure 123 Template for Double Top, Point, and Tilt, 2002 116
Figure 124 Point under construction, 2002
117
Figure 125 Point under construction, 2003
118
Figure 126 Tilt under construction, 2003
119
Figure 127 Completed Tilt, 2005
119
Figure 128 Ellsworth Kelly, Doorway, Belle-Isle, 1977
122
Figure 129 Primary Block Square (S28-6x6-P1D), 2004
123
Figure 130 Primary Block Rectangle (R24-6x6-P1D), 2004 124
Figure 131 Sketch of block profiles, 2004
124
Figure 132 Sketch of block patterns, 2004
125
Figure 133 Profile Comparison (R33-6x3-P3D and R31-6x3126
P1D), 2004
Figure 134 Planar Thickness Comparison (S33-6x4-P3D and
127
S37-6x3-P3D), 2004
Figure 135 Rectangle Variation Set, 2005
128
Figure 136 Binary Blocks: Corner Pivot, 2004
129
Figure 137 Binary Blocks: Central Pivot, 2004
129
Figure 138 Binary Blocks: Edge Pivot, 2004
129
Figure 139 Binary Blocks: Oblique Square, 2004
130
Figure 140 Binary Blocks: Oblique Rectangle, 2004
130
Figure 141 Binary Blocks: Slide Square, 2004
131
Figure 142 Binary Blocks: Slide Rectangle, 2004
131
Figure 143 Binary Blocks: Diagonal Slide Square, 2004
131
Figure 144 Binary Blocks: Disruption, 2004
132
Figure 145 Binary Blocks: Quarter Cut, 2004
132
Figure 146 Binary Blocks: Double Curve, 2004
133
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Figure 147 Binary Blocks: Steps, 2004
133
Figure 148 Binary Blocks: Puzzle, 2004
134
Figure 149 Machined MDF sheet, 2004
134
Figure 150 Binary Blocks: Intrusion, 2004
135
Figure 151 Josef Albers, To Monte Alban, 1942
136
Figure 152 Stack, 2005
136
Figure 153 Central Block, 2005
138
Figure 154 Outer Block, 2005
138
Figure 155 Central and Outer Block Assembly, 2005
139
Figure 156 Block Assembly Sequence, 2005
139
Figure 157 Line Analysis, 2005-6, Detail
140
Figure 158 Line Analysis, 2005-6, Detail
140
Figure 159 Four views of Delta, 2004-5
141
Figure 160 Drawing for Delta, 2004-5
141
Figure 161 Tilt, 2005, View 1
147
Figure 162 Tilt, 2005, View 2
148
Figure 163 Tilt, 2005, Detail
149
Figure 164 Sticks, Fine Art Gallery, UTAS, Hobart, 1999 156
Figure 165 Tick, CAST Gallery, Hobart, 2001
156
Figure 166 Twisted and Triple Twist, National Gallery of
157
Australia, Canberra, 2001
Figure 167 Box Top, Plimsoll Gallery, UTAS, Hobart, 2001 157
Figure 168 Large Top, Squashed Top & Middle Top, 2003 158
Figure 169 Pulse, Academy Gallery, UTAS, Launceston, 2005
158
Figure 170 Tilt, National Gallery of Australia, Canberra, 2005
159
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Appendix 6: Curriculum Vitae
Fred Fisher
Born 1945, Orange NSW
Education
1998 1989 - 90
1985 - 88
1983
1963 - 66

PhD candidate. School of Art, University of Tasmania.
MFA (Sculpture). School of Art, University of
Tasmania.
BFA (Sculpture). School of Art, University of Tasmania.
Certificate in Plastics Fundamentals. RMIT.
Trade Certificate. Fitting and Turning - Toolmaking.
Orange Technical College.

Awards, Competitions & Scholarships
2005
1989 - 90
1989
1988

Tasmania Graduate Research Scholarship.
Commonwealth Postgraduate Course Award.
Selected finalist for the Centenary Sculpture. University
of Tasmania.
Mount Nelson Prize for Art. Undergraduate Award,
School of Art, University of Tasmania.

Selected Group Exhibitions
2005
2005
2001
2001
2001
2000
1999
1999
1998
1997
1990

NATIONAL SCULPTURE PRIZE AND
EXHIBITION: National Gallery of Australia, Canberra.
RHAPSODY 21C: Tasmanian Contemporary Art.
Academy Gallery, Launceston.
HALF WAY THERE: Postgraduate students at the
University of Tasmania. Plimsoll Gallery, Hobart.
NATIONAL SCULPTURE PRIZE AND
EXHIBITION: National Gallery of Australia, Canberra.
THE SHED: Contemporary Tasmanian Sculpture.
Eleven artists. Curated by Sean Kelly and Jessica Ball at
CAST Gallery, Hobart.
GO: Designed for Production 2000. Carnegie Gallery,
Hobart. Design Centre of Tasmania, Launceston.
The 1999 Wood Design Biennial. City Hall, Hobart.
DIS-connected. Three artists. Fine Art Gallery,
University of Tasmania, Hobart.
DESIGNED FOR PRODUCTION. Carnegie Gallery,
Hobart.
GRAND EXHIBITION: Tasmanian Wood Design
Collection. City Hall, Hobart.
Masters submission. Plimsoll Gallery. School of Art,
Hobart.

Collections
2005
2002
1999

Tilt. National Gallery of Australia Collection.
Triple Twist, Twisted and Large Top. Collection of
Gordon and Marilyn Darling.
Tower Clock. Tasmanian Wood Design Collection.
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Selected Publications
2005
2005
2005
2005
2005
2001

National Sculpture Prize and Exhibition 2005, National
Gallery of Australia, Canberra.
Art on View, Issue No 42, Winter 2005, National Gallery
of Australia, Canberra.
Art Look, Issue No 13, July 2005, National Gallery of
Australia, Canberra.
Monument 67, June/July 2005, Pacific Magazines,
Sydney.
Rhapsody 21C: Tasmanian Contemporary Art,
University of Tasmania, School of Visual and
Performing Arts, Launceston.
National Sculpture Prize and Exhibition 2001, National
Gallery of Australia, Canberra.
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ATTACHMENTS
Attachment A: Project Timeline
Attachment B: Electronic Documentation
CD Contents
1. MS PowerPoint slideshows of:
• Works shown in exhibition
• Binary Excursion
• Block Assembly Sequence
2. HTML (web) presentation consisting of:
• Project abstract
• Project timeline
• Images of works shown in exhibition
• Images of all works developed during the project
• Copy of Exegesis document, in PDF format
The HTML presentation was developed and tested using MS
Internet Explorer V6. It will operate using other browsers,
platforms and settings, but some features may not work as
intended. Images are in JPEG format.
Best Viewing
The CD is best when viewed on a 17 or 19 inch screen with a
resolution of 1280 x 1024 pixels.
To Start Slideshow
Open slideshows directory then open selected file in
PowerPoint.
To Start HTML (Web) Presentation
Open web directory then open index.htm in Internet
Explorer (or another browser).
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