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PROGRAMAGAO DIARIA

9/13 h — Turno da manhd,

13/14 h — Almégo.

14/17 h — Tumo da tarde —
trabalhos praticos.

17/18 h — Debates e Seminério.

DINAMICA

Iniciando os trabalhos pela manha,
serio realizadas didriamente pales-
tras, ou alguma outra forma de apre-
sentagdo. Estas introdugdes, na par-
te da manha, serdo acompanhadas
de apresentagdes visuais, na forma
de slides, filmes ste,

Apos cada uma destas fungdes, sera
reservado um herdrio para a formu-
lagdo de perguntas e discussdes ted-
ricas. Em seguida, os trabalhos pré-
ticos completardo o ciclo didrio,
Quando. possivel, os trabalhos pré-
ticos serdo realizados alnda pela ma-
nhé. E todas as tardes serdo dedi-
cadas a atividades préticas com a
participagao dos alunos.

O ultimo horério de dia serd reser-
vado para & realizagio de debatas,
finalizando com um Seminario para
a avaliagdo das experidncias. -
Cada curso serd precedido de uma
palestra geral, no intuito de frans-
mitir o significade da filosofia sequi-
da por TOM HUDSON, e de seu fra-
balhe.

VAGAS:

40 alunos por curso,

CERTIFICADOS:

com 85% da freqiigncia,

TAXA:

Cr$ 500,00 (quinhentos cruzairos),
total que inolul o material necessd-
fQ para as aulas praticas,

INSCRIGGES:

ne Sacratar
do Brasi|,
49 andar

i@ da Escolinha de Arte
AV. Marechal Camara, 314,
= lel. 2224501
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Artista,

“Creative Educator",
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Educacao Criadora

Criatividade,
Educacgdo e Tecnologia,

Dois cursos
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Man's individual form and potential is recogniseble in every
child, The child is one of the greatest discoveries of this
century - every child is capable of developing its own visual
ard plastic consciousness and language, It needs to be

armoured with an edequate education so that in a world of
wavering and changing values it can at least see its predicament,
ask itself the questions which might help to erect perscnal
standards and new values.

Teaching can and should be a creative process, with ideological
growth, rooted in effective philosophy, variable in form, adaptable
arnd personal, It should be sufficiently open-ended to be self-
critical, self-generative and revitalising, Of ail the educative
disciplines our own is, and must continue to be the most progressive,
critically introspective and creative. During recent years we have
begun to examine our educational conscience and we have found that
there is no one way to teach creatively anymore than there is one
way to be creative,

(There is a bedy of experience, knowledge and creative power which
we can calil our culture; whatever is worthwhile in it should
inspire us to participate in it and add to it. Education should

be inspirational and revelatory and yet it 2ll too often is not,
There is little evidence for example that the recognisable creative
energy and vital qualities of adolescents is reflected in what they
do in the art room. Until every classroom and studio is its own
research situation we shall be hopeful practitioners of a primitive
language, :

In our acquisitive society the teacher loocks liks being left behind
by pupil and student in Yerms of changing conditions, changing
roles, etc. The end of the elite, but limited, "knowall", role of
the teacher means that he requires the conditions so that he can
adjust to and develop possibilities,

It is ridiculous in such a changing world that the teacher receives
a so-called education and then is almost invariably exposed for life,
No wornder that many teachers are rapidly over-exposed. After the
first five years of teaching he should be able to go to his Teachers
Centre for creative ressarch for a period e,g. 3 months, after the
ninth year a further 6 months, and between the twelfth and fifteenth
years he shouwld be able to make spplication for an effectively
programmed sabbatical year, Some such pattern must be evolved or
we will find that effective ideology is degenerated, new principles
founded before they can be fruitful - and we will forever be left
with the Imaege of an artistic education instead of the Reality of
a'creative one, ) .

Top Hudson,



Art_in Secondary Schocls

2 Dinensional Work

1. a,

C.

d.

f.

Work in two dimensions has toodften been concerned with
limited pictorial subject matter and the development of
hand-skill - instead of developing visual literacy on a
much broader front, While one needs to learn to observe

in an accurate and objective way it is necessary to go
beyond the superficial appearance of things. The pupils'
curiosity should be stimuiated to "go inside” the "object",
in fact or as an act of imagination and probe deeply into
the problem or idea, in terms of what he fesls subjectively
ebout what he observes and knows,

Whereas genersl areas of interest can be defined by the
teacher the pupil should be encouraged to choose his own
specific aspect and demonstrate a personal point of view,
The language that the pupil works in should be his own .
choice out of natural inclination and development., It is
wmecessary for the teacher to decide what language (level
of abstraction, degree of figuration) a child should work
in,

It will generally be necessary to teach some treaditional
aspects of vision, and some useful projective systems, but
these methods should be looked on as special aspects of
functional communication and not necessarily employed as
the basic of everyone's persoral language. We can, of
course, exploit visual systems devised by other disciplines,

The two dimentional area should contain the traditional
attitudes of research - (drawing researched subject, form,
idea etc,) - analysis and development, as well as allow for
immediate ideas, inspired concepts, creative accidents etc.

Material and media can be of any kind or combination;
creating surfaces to work on as well as exploiting different
existing surfaces, Although work may begin in two-dimensions,
if the idea or creative development warrants it, it should at
times be able to continue in relief or ewolve in 3 dimepsions,
Media exist to be exploited for a wide range of individial
interpretations, as well as an exploratory source for new
forus and ideas; but should not be used in the teaching of
superficial techniques; if the ideas are vital and the child
creatively involved the "techniques" look after themselves,
i.e. they evolve as part of the form of the idea, expregsion,
statement,

The child should learn tc demonstrate an egquivalent for
various phenomena, As he perceives the werld of nature,
man-mede nature, and environment - he should learn to invent
or make visuel and structural equiveslents in 2 dimensions.
His marks can represent, be the equivalent for, how things
are made, how they come into being, how they work, are
motivated, engineered, constructed ete.

Mark making should also be the basic source for experimenting
with an exploiting one's physioclogical capacities, the
movement of fingers, hands, arms, body; the processes of
action used creatively,
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E.

h,

a.

b,

Ce

No marks are necessarily better than other except in a
particular context. As very few children have a high

degree of so-called "natural®™ hand skill - this factor
should not be held up as the basic qualification of
achievement - there are many other bases for evaluation,

and "doing things well". Mechanical aids and any practical
means should also be permitted, explored and exploited as
well as traditional artistic "handwriting", Jjust as diagrams,
graphs and other two-dimensional systems can be as useful
and effective as more gubjective mark making,

This is also the area which involves the systems of visual
communication at the direct and indirect levels of sign,
symbol, image etc. What do we mean, how do we demonstrate,
how do we interpret ete. Different systems, different
languages, different levels of symbolism are used in the
world around us, in owr everyday environment - we learn to
adjust to this, and find our way through the countless
information, to classify and order it for our personal and
collective use,

There will obvicusly be many special aspects which teachers
will want to develop - but there are obviocusly some areas
vhich ocught to be developed for the benefit of everyone.

The development cf bioiogical sensibility to colour, research
into the complex rangs of possibilities followed by personal
exploitation and develcopment would appear to be one imperative,

3 Dimensional Work should not be limited to traditional modelling

and sculpture, and the appreciation of 3 dimensicnal form should
not be limited to the characteristics of natural form, Work
can exploit any material, no materials are better than cthers,
or more specific to the creative process, except in particular
contexts - banana skins and ashes can be as effective as
marble ard gold, Materials of all kinds should be collected,
classified and exploited.

Werk can be a developuent from 2 dimensional ideas, or be a
specifically 3 dimensional idea, 3 dimensional work need
not necessarily be concerned with solid and mass, it can
also include any development which can be evolved between

2 and 3 dimensicins. Pupils should have the opportunity

from time to time to work similtaneously in 2 amd 3
dimensions. If pupils are given the opportunity much more
work would be done and more would be achieved in 3 dimensions
than exists in schools at the present.

Preconditioning leads to predetermined reactions - materials
and 3 dimensions should not be restricted to the geometrically
processed materials any more than to the mcdelling-carving
media, Aformal and informal methods which lead to new
relationships, new combinations of material should be exploited,
Materials should be experimented with tc "destruction” as well
as "construction". What is "right" for one is "wrxong" for
another - what is effectively brutal construction for one
person might be rejected by someone who preferred a smoothly
finished plece of precision production.

Children should often work on the basis of their strengths
rether than their weaknesses, Preference for particular
materials ard forms should be indulged and exploited, but
this should be counterbalanced by a diversity involving
complementary values.
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" Work should be carried out with a mcawingful sense

of scale, rather than a fashioneble or arbitrary size,
A1l pupils should carry through some projects which
involve group work, collaboration and organisation,
Projects should, as far as possible, be "real" and
"mecaningful® rather than "hypothetical"™ and "academic".

3 dimensional work should involve dynamic as well as static
forms and concepts: many children are able to deal with
simple mechanics and electronica. There is no reason why
this shouldn't be exploited as well as being a means for
integration with other disciplines,

It should also be remembered that although the processes
end equipment might be limited in the classroom, studio

or workshop, any known processes {or their products) °
whether traditional or "modern", hand or machine operated,
mechanical - electronic - are open to exploifation.

5. Materiasls and Processes

a.

b,

C.

e,

Where possible there should be specific developments in
workshop practice and the constructive use of materials,

This might be limited but need not be inhibited by phyaical
conditions - paper, card, string, rope, elastic, wire, rods
etc., can be used in a classroom with minimal technology. A
workshop situation can often be best achieved by collaboration
with other departments (wood and metal) but every “Art”
department should endeavour to exterd its selective renge of
equipment and machinery,

A creative and constructive technology is as much the problenm
of the art teacher as it is for the techmology specialist,
Children can invent their own technology - ithey can invent
forms while they are learming to use tools. Every technical
problsm is also an aesthetic problem, g

After experimenting with materials, "fastening materials/
things together", etc., pupils should have a period for
exploiting their discoveries. This should be personzl -
whether functional problem-solving or open-ended expression,

Every pupil should have the opportunity to work with a wide
range of materials - but more particularliy to deal with
different characteristics, e.g. rigid, flexible, mass,
particles, liquids, gases (space). ‘

The craft tradition has often built-up uncreative inhibitions,
Whew. oraft, or process are pedagogically important in the
curriculum there must be open-ended objectives and the

minimum of preconceptions, e.g. printmaking doesn't have to

be limited to small two dimensionel pictorial imagery

suitable for framing for walls - why not three dimensional
prints, folded prints,"soft" prints, structure prints,

multiple and mural prints, mixed media imeges etc. etc.
Ceranics too often declines into "mudly achromatic pottery"
where children act out historical roles - (making neolithic
pots to order) - when there is the whole range of possibilities,
of personal, expressive, sculptural, constructive, architectural,
industrial, studio, environmental ceranics te work in.



£. Many homes possess more sophisticaded +tnnis than the -
art-room (electrically operated hand-tocls, tape
recorders, etc.). Every child doesn't want or nsed
to use advanced machinery, but do you try amd collaborate
with others - to bring a creative attituds toc the -
technology depertment, or "real" problems into the
phyeics department (colowr, light, dynamics). Even if
you aren't necessarily able to use the most recently
evolved modern materials are you sure you ars fully
exploiting traditional materials (the "wrong" way as
well as the "right")and are you txying out new combinations.

b, Crzenisation enddesign

a,” Traditionslly "design" has been dominated by "peper work"
,and two dimensional thinking, There is certainly a place
for two dimensional design in the curriculum but thias
should not be restricted to decorative or arbitrary

pattern-moking,

b. Pattern meking requires either/or
(1) well resesrched sources of information, nsture,

(ii)

(111)

(iv)

organic, inorganic, all scientific sources,
istoricel sources, man-made, formed, structured
sources,

a sense of organisation and scale - symetric,
asymetric, dynamic balance etc.,
sense of geometriec, informal, order, control

inspired ideas; ability to develop besic material,
adapt, vary and orchestrate,
capacity for creative and visual play, "mind-free"

manipulation of imegery - simultanecus thought and
action, )

Pattern should prefersbly be employed to scme purpose, either
as an invented form - personal art, or for an invented
purpose - function,

c. Two dimensicmal organisation should also be the area where
the pupil can deal with all types of variation of surface,
by optical and tactile procesazes as well as by visual
systems, Colour should be an integrel part of organisation;
local colour of material and media should be considered as
important as manipulated, imposed colour. The work should
involve a very diverse range of form, language and developuent
of marks, linear structures, area of menipulation and
coordinetion, :

d. Pupils should exploit their structures and imagery in whatever
way they can - either as persconal wnique images, or as
repetitive forms in the field of information.

e. After the exploitation of material and processes in three
dimensions ~ there will be natural desire tc exyicit or
evolve initial developments - but projects ani problems
should be available,



Again opportunity sust be given for personal selection
and development, but there should be a balance of the

creatively unique and the function,

If possible, there should be some problems which are
the result of consultation with other subjects and
disciplines, Where schools have specialised processes
and an existing tradition, they should try to develop
new forms and new problems,

Creative geonetry should be one of the most developed -
areas of three dimensionmal organisation, Geometry is
so for the dominant systems that man has devised for
restructuring the universe. It is valueless to simply
reproduce Pythagorean solids at the level of Xmas
decoration, We must involve the child in creative
structuring, bringing some sensible concern to the
problems of structure and space but developing beyond
solid and plane, rectilinear amd angular, geometry to
ocurvilinear, flexible elastic forma which relate to
modern mthematio concepts,

The barriers between disciplines diminish, the isolation
of the senses suocumbs to the free flow of responses

and ideas, Too often we have isolated activities, out

of exaggerated respect, out of the fear of unskilled
incompetence in an unknown language ~ yet there are

all kinds. of availeble possibilities arising out of new
combinations of systems or simply by not limiting the
mode of expression to a one-sense operation, For too
long we have been inhibited by an over-simplistic
separatist attitude towards the senses. The mechanical
object makes a noise, the structure involves sound - -
whether we stay at the level of noise and sound or develop
into music is a matter for individuel capacity or group
collaboration. The physiology of mark making involves :
action ard movement - these might be developed as well as
the image - serial developments, time-sequence, the
demonstration of ideas by action and involvement are
natural aspects of creative life, The responses to ideas
should be at least as important as response to materials.
When ideas are strong, important, and significant they '
demand amd create their own new forms, We don't know what
the significant forms - the "Art" of ths future will be -
but we do know that all the forms which exist in the art
of the twentieth century exist in the work of the child.
Bvery classroom can be its own research situation and
pursue its own truly creative developments,

6. The Environment

a,

So far there is little evidence that the creative ceapacity
of adolescents has been cleariy and strongly evidenced in
art education, Seldom also do we see strong links between
what happens in the art room and the dynamic world outside,
Artiat:l.c reflectence is not enough,
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Children should use their visusl training nct mevely
to observe in en appresiative way - but to regpond to
cther inferences and implications - there is a
considerabls field of "visual sociology" and "visual
psychology" for investigation., Seeing a static world
from a fixed point of view - captured in a plctorial
image by itaelf alone, might well reveal very little
of the nature of life,

How can we de\reJ.Op our objectivity, how do we cclliect

information, how do we select, classify and use it.
¥hat tools and aids do we employ, can We use other
people's information and images? How do we desl
visually with complex visual forms and complex sccial
concepts,

Everything that is made is an aesthetic proposition -
everything we see is open to critical judgment and
evaluation, Value judgments arising from tradition,
training, imprint - high culture ard popular quliure,
shculd be understood in the light of personal experience
and assessment.

The world we live in and create - delightfully ard
destructively. The objects we make - and what do we

make of ourgelves - are questions to be definsd,negptiated,
and assessed, (We are the most destructive and the most
neurotic societies and yet probebly the most ereative ard

" perceptive that have ever lived).

What do we know of other men (2) now (b) the past.
History seen &s collective experience, the imporfance of
our culture, the culture of the first really "self-
conscioua" men,

The timeless images - the culiures of other men (mreferably
not dominated by W. Buropean culture).

The twentieth century developments of the industrial
revolution, the new electronic revolution, architecture,
design, information,

Adequate visual aids, slide library, library, peri.od:.oals
etc,

Personal orientation anﬂ. a psychological point of view -

The development of persomal standards - the evolution of
collective tastes, modern patterns of different life-styles,
Visual education provides the basis of standerds rather

than the imposition of predetermined standards of good taste.
The breaking down of unreal mental barriers, avoiding the
restrictive practices of isolated disciplines, and the
artificial barriers between subjects prepares a child

to cope more effectively with the complexity of modern

life,

The implications of an increasingly journalis*ic culture
require more than ever, the capacity to penetrate problems
in some dspth, Another implication is that children will
want, more and more, to have everything subjsctively
orientated on an often already indulged "personal centre®,

it is the role of education to develop the personal centre
on the basis of .its existent strengths, but also to involve
the individual in a responsible way, so that he can contribute
to his sooiety and environment rather than be a complaisant
and apathetic victim,
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) CARDIFF COLLEGE OF ART
TECHNICAL COURSES METAL DIP.A.D,

Metals are found in the earth's crust as ores which are natural and impure chemical
compounds usually oxides and carbonates. These are mixed and refined by heating or
chemical processes to give the comparitively pure metels with which we are familiar,

Some metals, notably gold, silver and copper are occasionally found naturally in the

metallic form, .

dixon Ore The modern blast furnace for the mmelting of irom can produce as much as
2,000 tons of iron in 24 hours, ; ' _

Iron melts at approximately %57000 and the blast furnace at its hottest point .
reaches temperatures of 1800 C, A large furnace would be about 100 £ft. high and
30 £t, in diameter, ' ; v e ;

A mixture of ore, coke and limestone fills the interior of the furndce and streams
of air are blewn in through nozzles @istributed evenly eround the furnace.

The prime function of the air blast is to enable the coke to burn and produce the
required high temperature. Its second function is to combine with the coke to form

carbon monoxide gas which reacts with the iron ore producing iron and carbon dioxide, .

The limestone acts as a flux and also absorbs some of the impurities.

In falling to the bottom of the furnace the iron absorbs a number of impurities
from the coke and containts about 3 to 5 percent carbon, 1% manganese, up to 3%
silicon and some sulphur.. Most of the impurities are contained in the limestone
slag which floats on the molten iron,

The metal is run off from the bottom of the furnace into moulds giving plg or
crude. iron, This is usually conveyed (still hot) to the steel works where it .is ..
further purified and the tarbon content regulated which in turn regulates the
properties of the steel. In general the higher the carbon content the harder and
more brittle will be the steel, '

Aluminjum This is the most. plentiful.metai in the Earth's crust but was until...... .

quite recently almost a precious metal because of the difficulty of extracting ‘it
from its ore. The pure metal does not occur in mature, Its most common ore is )
Bauxite which is usually quarried from open-cast sitecs, The process reguired for
the extraction of aluminium from beuxite differs frem that of iron production in
that the ore is first mixed with a caustic chemlcal solution in which the aluminium
oxide dissolveg. The remaining impurities are filtered out, This purified ore is
heated to 1100°C to dry it amd to produce a pure alvminium oxide from which the . ..
metal is extracted by electrolysis,

All other common metals are extracted from their ores in some such manner to give
the large range of metals available to modern man, Iron and aluminium are however -
the most common of these,

es and Ca rie : g
Metals are classified as:~ 1, .FERROUS . -~ containing a high proportion of iron
' 2, NON-FERROUS - containing no iron or iron in very -
small propertions.

FERROUS metals are again divided as a. IHONS, b, CARBON STEELS and &. ALLOY STEELS,

IRONS:~ Crude iron directly from the blast furnace is rather impure and conteins an
unspecific quantity of carbon. It is termed PIG IRON.

This may be purified and the carbon content controlled (usually by addition of more
carbon) to give CAST IRON of which MALIEABIE IRON is a variant, WROUGHT IRON is
nearly pure iron with only about 0,1% carbon produced from pig iron by heating it
to a temperature high enough to melt impure iron but not high enough to melt pure
1rone oy 7 o

As the iroa is purified by oxidation of the impurities in the liquid iron it forms
into pasty mass which is then squeezed, hammered or rolled into lengths of wrought
iron, : . : '

PIG IRON consists of 90%-95% iron with 3 to 4% carbon and small quantities of

silicon, manganese, sulphur and phosphorous, It is never used for any purpose but .

as a source material for other irons and steels,
CAST IRON is as above with any gross impurities removed and the carbon content con-

trolled by mixing pig iron from-different dources, Generally speaking there are - f

two forms of cast iron. That where the carbon is present as iron carbide is termed
white iron and is very hard and brittle, Grey iron has its carbon content in
grephite form and is much softer and less brittle.
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The difference is produced by varying rates of eooling as, if the cast iron is
cooled slowly, the carbon separates out as graphite. This property is often used
in such items as cast iron cylinder blocks in motor cars where the parts subject
to war are cocled. quickly and the remaiander cocled slcwly giving hard wearing
sx;rf:;:les in the cylinders but a reasonably tough and more easily machined material
elsevhere, -

If the cast iron is cooled very alowly indeed the ca.rbon geparates mrt.her into
globular form giving malleable iron which has the same chemical nature as cast iron
but has physical properties similar to those of mild steel.

Wrought iron also has very similar properties to mild steel and is very ra.rely uaed
nowadays except as a source material for the various forms of steel.

CARBON STEEIS

These are much’ atronger and more unifom in texture than wrought iron of which they
are a purified and modified form. Carbon is added to give proportions of 0,05-L.5%:
and very small additions of menganege,. silicon sulphur and phosphorous.are made to,.
bring traces present in the wrought irén up to controlled levela, All of these con- .
tribute to the hirdness and strength of the steels but these properties derive min-—
1y from the carbon' content, Carbon steels may be further classified as:-~ S

Mild or Soft Szeeg_ which contains 0.05—0.3 ca.rbon. Thia is easily welded but it ia
not possible to harden it by normal methods. It can be. case herdened where a soft

steel with a very hard skin is required as in for example files., Bolts, nuts, naill,
wood, screws ete, are normally made from mild steel.

Medium C Steel 0,2-0.45% carbon, Weldable. Can be hardened to some extent by
quenching, (i.e, fast cooling from red heat). Strong bolts, nuts, dressmakers pins.
and the majority of machine parts such as shafts apindles » axles, and rails are mndc
of this.

Hard Carbon Steel 0.45-0. 8% carbon, Dj.fficult to weld. Easily hardened. Tools for
hot work, some forms of reamers and taps and diss for screw cutting,

Very Hard Carbon Steel 0.8-1,5% carbon., Difficult often impossible to weld. -
be hardened to a glass hardness. The carbon tool steels belong to this class. Most
applications where a hard but tough steel for cutting tools such &s shears, drills, -
chisels, lathe tools, engraving toola, gtp. » and even some ball bearings and mller
bearings.

‘The other constituents comonly present in carbon aweela do not much effect their
physical properties.

Manganege is often present in opantitiea up to 1, 0% a.rxi behaves in much thé same
way as carbon in that increasing proportions promote increasing hardness.
Silicon increases hardneas and strength but reducea ducf-ility. It geldom~exceeds
proportions of 0.5%,

Sulphur ‘slightly increages strength but makes the steel brittle and "red short® 1.3.
the ductility and malleability of the steel at red heat is much reduced.

Bosphoroug dcts much as “sulphur and neither will ever be present in proportiona |X~ -
ceeding O, 05% each, Y. W O
Def ons of ec! . Te

Annealing = softening. The object of this process ia to rexove internal stresses
caused by cold working (e.g. bending or hammering) the development of which are.
usually termed "work hardening", Annealing makes thé metal suitable for further
working without danger of thesé stresses developing into crgcks and fractures, ... .
Steels are usually annealed by slowly heating to 700 or 800 C and then ‘slowly. coollng

Normglising is an extension gf the above process where the stecl is heated to'a .
higher temperature (900-1100°C) at which temperature it is maintained for about 15 -
minutes after which it is allowed to cool in the air, This precess is quicker than .

annealing and leaves the metal in its best condition for machining or hardening.

Case Egrden&g is the addition of carbon to the surface layers of mild steel in
order to make these layers hardenable, Parts made in this way are cheaper because
of the lower cost of mild steel and because it is easier to machine than the hard .
carbon steels, They are also tougher because of their soft core, but they have a
hard surface similar to that cf parts made from steels with a high carbon content,

The oldest method of casge’ ha.rdenm was to aurmund the mild steel with a high car-

bon material such as charcoal, ahthracite or crushed bone etc., in an air tight con~-
tainer which was then heated to a high temperature at which it was maintained for a

long time, Simpler, quicker methods employing molten sodium or potassium cyanide are
now widely used in. industry as are other’ aedt.hods such as nitriding. ;
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Bardening This is a process where steel is heated te yellow-red heat (800-850°C) and
then cooled as quickly as pessible by quencing in water or oil. This process
leaves the steel in its hardest bub most brittle eondition. Cutting tools not sub-
Ject to shock would have their bardest cutting edge in this condition, The hardness
achieved will cobviously depend on the carbon content of the steel - mild steel would
not be hardened at all, very bard carbon steel would be extremely hard but brittle

. as glass. '

Tempering is a method of reducing the britilenesa of hardened steel wit.g comparitive
- small loss of bardness. If the hardened steel is reheated to, say, 250 C and
. gquenched it will 1083 some of its brittleness but remain extremely hard. If it is
heated again to 500°C it will again be less hard but will be considerable less
brittle, It is possible therefore to control both hardness and brittleness by a
suitable choice of temperature, - ‘ ' '

For general purposes it is sufficiently accurate to judge the temperature of heated
steel by the colour of the oxide layer on a clean bright surface, '

Pale Yellow = 220% ~ {Scrapers)
" Straw = 2253{3 - (Seribers, turning tools)
Mid Straw = 2450 (Screw taps and dies, scissors)
Dark Straw - = 260°C. (Twist drills, plane irons, centre
= AR e e Sl bl e SCEeE) Hior o s,
Purple = 280C (Table knives, cold chisels)
Blue = 300°C (Circular Saw Blades)
Greenish Blue =. 315C- (Screw drivers)
Greenish Grey = - 330°C: (Springs, wood saws)
Colours of heated steel:- - )
Black red = 3%° - 43Q°G  (High speed steel temper)
(visible in dull light) ;
Cherry red = 760° ~ 815% (Quenching of carbon steels for
' 2 ' hardening)
Orange red = 960% - 1030°% (Alloy steel quenching for
B el g hardening) _
Yellow White = 1200 = 1260°C (High speed steel gquenching for
- hardening)
White = 1310° - 1370°%C  (Welding).

ALIOY STEELS This term applies to steels containing, in addition to the usual con-
stituents of carbon steels one or more elements such as nickel, chromium, cobalt,
vanadium, tungsten, molybdenum, copper or boron. ' :

The addition of these elements even in small proportions affecte the physical and
mechanical properties of the alloy (i.e., mixture of metallic elements) to a2 marked
degree. The principal alloy steels arei- nickel steels, nickel chrome steels, low-
chrome steels, tungsten steels, stainless steels, heat-resistant steels, silicon
steels, manganese steels and high spead steels, "

These constitute a wide range of steels for a variety of applications which could
not be covered by carbon steels, Many of the alloy steels have far greater mech-
anical- strength properties than carbon steels,— —~ a

- Nickel (5%) increases the tensile strength and toughness of steel. Low chrome (2}%)
increases the hardness ¢onsiderably even in the annealed state. Tungsten (5%) cons-
iderably increases toughness and impairs resistance to distortion during heat treat—
ment. Stainless (i.e, high chrome 12-20%) steels are harder btut more brittle than
ordinary steels but thelir main value is their comparastive resistance to corrosion.
Heat resistant steels (30% chrome 30% nickel with small additions of tungsten and

titanium) retain their physical properties even at elevated teuperatures. -

Silicon (2%) steels are very elastic and are of particular use in the production of
‘springs for which reason they are often known asg spring steels. Manganese (14%)
steels are extremely tough and non-magnatie¢ and have great resistance to wear as
they tend to harden under mechanical pressure. High speed steels are complex alloy
steels devised for specific purposes such as twist drills or shear blades, Generally
their properties include low expansion when hot and low magnetic properties combined
with extreme hardness and toughness. : . -

NON-FERROUS METALS Copper and its allovs |
- Copper is a malleable and ductile metal second only to silver in its high electrical
- -and heat conductivity. It is particularly rich in useful alloys and these with iron,

~ steels and aluminium are quite the most common metals in use today. -
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- Copper 'is available as 1. High Conductivity Copper - =~ '~ -
B o Bt e (H.C.) which is about 99,9% pure and very expensive,
s . 2. Begt Select Copper - -
> R which is somewbat less pure and a 1ittle harder than H.C,
and is the copper in most common-use for fabrication pur-
poses, ’ s ' I
which contains 0,5% arsenic as a hardening agent and is
the commonest commercially used copper being that used for
the pipes, strips and plates used by the building industry,

Copper is quite soft but when rolled, hammered or otherwise cold worked it hardens
considerably so that soft copper bar drawn doyn to a wire may be very hard indeed,

It is annealed for further working at 200-250"C unless thick sections are being dealt
with when the temperature required may be as high as 500°C, The copper may be quen-
ched in water or allowed to cool in the air, :

- Sopper Alloys. Brasges are‘alloys of copper and Zinc with from 63-90% copper. The
most common brassig Alpha or Cartridge brass which conteins 70% copper. Yellow . .
metal (60% Copper) is quite common, There is a.large variety of brasses.for special

« purposes some of which ‘contain other metals sush asg nickel to impart bardnese and a
degree of tempering hardness, or lead to make. it free running for casting purposes
:rhatp"- :‘ml:e it easier to machine, ordinary brass tending to cause lathe tools to .

chatter®, : # ' : T

A curious property of most hréséaa is that of "hot shorness”, This means that the
metal has poor ductility when hot so that instead of bending, for instance, it breaks.
Some brasses are specially alloyed to circumvent this tendency. '

Bronzes -re properly alloys of copper with tin but there are other alloys known as
bronzes (e.g. aluminium bronze) some of ‘which contain no tin at all, , =

Gun metal is one of the commonest bronzes containing from 85-92% copper, the rest
being tin. In some gun metals a small amount of zinc is added, Gun metal is
commenly used for strong castings and bearing bushes as it has a strength and
resistance ta corrosion. greater than ordinary brasses,

When phosphorous is added in small amounts to molten bronze (copper-tin) it acts as
a deoxidiser and makes the metal more fluid. It also increases the strength and hard-
ness and results in a sironger metal than gun metal., Phosphor Bronze is usually &=
10% tin and 0,15-0,8%: phosphorous, the rest being copper. T

i an oys Aluminium is a good conductor of heat and electrit'zitjr and
is practically unaffected by ordinary atmospheric corrosion although it is attacked
by sea water by caustic alkalis and by hydrochloric acid,

Under normal circumstances aluminium forms an oxide skin on exposed surfaces. This
gkin protects the metal undefneath from attack by the atmosphere but it alsc, (it is
very difficult to remove it), resultd in the aluminium being more difficult to weld
than mild steel, copper or copper alloys. : ' ;

The weight of aluminium is less than one third that of copper and slightly over one
third that of steel. This is also true, more or less, of its alloys which contain
up to 15% of other metals, -As many of the alloys areslmost as strong as mild steel
they are becoming .very. important in modera technology.

Aluminium ig usudlly siippfied as "Commercially Pure" and can be cbtained in various
grades of temper which are obtained by work hardening and then reducing the hardness
by. annesling at various temperatures. um is easily hardened by working end
Just as easily softened by annealing at 380 C, ’ '

There are many alloys of alluminium made for special purposes - usually where lipht
weight with strength or good conductivity are important as in the aircraft industry
or in Internal Combustion Engine Parts. .;. .. P

They are, however, unlikely to replace.steel as a structural material unless new
techniques (whereby glass fibres are imbedded in the alloys) are improved, Their
main disadvantage is their low fatigue strength where steel is some 50% stronger
“than the best light aluminium alloy for a given weight.

The most important alloy is Duralumin which is an.alloy of: alminim,--capgu-,--mﬁ--
ganese and magnesium. It has a peculiar property in that it %age hardens®, This
results in Duralumin rivets, for instance, hardening to an unusable extent within a
very-short time after being cnnealed, C r o ; 5

TIN PLATE.MILD steel plates coated with a’thin layer of Tin on either face are known
as "tin-plates" which are used for a variety of pressed, stamped and soldered items.
This material is most familiar in the form of tin cans, canisters and other contain-
ers. '
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There are two grades of Tin Plate., Welsh tin-plates are the most common, They are
manufactured by dipping cleaned and fluxed steel into molten tin., The Siemensg~ ;
Martin process is similar but no flux is used the metal being thoroughly scoured
and acid cleanéd and the plates then left to sosk in twe successive baths of
molten tin at different températures' for longer periods., These are generally

" Jkmown as "doubles" and have a tin coating much thicker than Welsh plates.

AVAILABIE FORMS
All metals are available in a variety of forms and quantities, ™

Mild Steel. Plates can be obtained in thicknesses ranging from 3" (10 gauge) to 3"
or heavier, Plates are rolled to thickness at red heat. This Jeaves a layer of .-
black iron oxide (usually lnown as "mill scale®) on the surface. Their thickness .
mey vary quite considerably compared to sheet steel, ' R ¥

Sheets can be had in thicknesses from 38 Gauge which is 1/64th inch thick tc 10
gauge which is §" thick in 13 intermediate stages, Theses sheets are prepared by - .
cold rolling from hot rolled plates which have been scoursd to remcve the oxide "~
coat. Their thicknesses will be quite accurately maintained. Since their sur-
faces are very.clean such sheets are. very susceptible to rusting. They are there-
fore oiled immediately after manufacture, - s : e

The same principle applies to the other forms of mild steel though in these cases
the two grades are known as black steel (produced by hot rolling)'and bBiight =
drawn (produced by drawing the black through dies when cold), The bright.drawn:
steel will dimensionally accurate within half a thousandth of en ingh plus or
minus, ' . = : I

" Bar, Rod, Strip, tube and a variety of sections such as angle and channel are
obtainable in such a large range that whatever is needed something very near it
indeed can be had, As an example Bright Drawn Mild Steel Strips range from
1/16th x " to 1" x 4" in over 80 different combinations of sizes. -,

Brass is sold in a bewildering variety of qualities of which "Alpha® or "Cart- -
ridge", "Yellow" or Muntz" are the most useful (the former will be sent if one orders
simply Brass). These are generally available in a variety of tempers ranging. from
soft via half bard to hard with various intermediary stages. . 4 .

It is normally sold in round, square, hexagon and flats (which are sheets). The

rounds for example run from %—" diam, to 3" diam, by 4" stages and half hard flats
can be obtained from 24G, (0.022") to " in fifteen stages and in hard sheet up -
to 3/16ths" in about ten stages. . : : !

Aluminium is probably obtainsble in a larger variety of forms than the rest put
together, Certainly a large variety of qualities is obtainable, Soft, Quarter-Hsvd,
Half-Hard, Three~Quarter-Hard and Hard sheets can be had in "mirror", "polished",
"Satin", "Frosted" and a variety of other finishes in thicknesses from 30 Ceuge
(0.0124") to 1" in about €0 stages. It is also possible to obtain an almost"
unending variety of sections, some manufacturers catalogues containing up to’100
pages each page showing perhaps- 30 different sections and each section available
in a dozen different sizes arnd each size in half a dozen finishes, :

and Other Me . These are generally limited in range compared to any of the
above. It is usually possible however to obtain a range of sheetd, bars, ‘wires and
tubes, . . o s

METHODS OF WORKING -
The methods of working metals by hard may be divided into three groups:-

2. Hot working or forging :
3. Cold Working (which includes machining).

1. Casting:~ This will be dealt with in a 'ae;pai'ate paper, .

2. Hot working:- Steels are usually more easily formed when at red or white heat,

When heating the metal care should be taken that the temperature is not raised 80

high as to melt or burn it, Normally the best temperature is between 920 and 1030 G
(that is an orange red colour) though some steels and very heavy sections may re— .
quire higher temperatures. ' >

At these temperatures steels may be bent or baaten or cut to a_hape"dﬁ';h anvil with
a hammer and special anvil tcols. Thin sections and non ferrous metals do not
normally require heating. : . T

3. Cold Working:- Mild Steel rod under §" and sheet steel under 4" ﬁay be, 'usual_ly,

formed cold by hand or with simple machinery, Non ferrous metals aré almcst always
worked cold,



“ata].a being cold worked tend to harden due to the compression of the grains of

metal and also to develop internsl stresses which may become fractures, For this
reason it is edsential to anneal the mat&l periodically as described earlier,

- This of course does not apply when metallis. being drilled,” cut, turned or mund
by machine as these prooaaaea .do " not inmlw compression. ‘

Folded metal joints. A method of joining thin sheet metals by folding over, inter-

locking and flatiening the adjoining edges. This method is very widely used in

mass production techniques applied to metals when special machinery provides a

quick cheap and strong method of joining. I*l'.- is commonly used on tin cans when
ja.tnts are often soft soldered,

MQ_M. It 18 of course poesible to join metals with nuts and bolts when
the instructions given later under rivetting as to placing and size of holes should
be followed,

- Apart from the ordimary nuts and bolts there exist a variaty of joining methods
. based on their pri.ncipa.l which are of intereat.

",l‘hasae preaent a very qdck, easy and cheap method of joining where the article must
be taken apart again., There is no need for locking muts {these or self locking
nuts are normally reguired with nut and bolt joints) as this joint is vibration

. -proof. It is often used in the motor industry where assembly can only be made from
-one side as when attacking components to box esctions. The nut is essentially a

strip of spring-steel with one or more thread engaging portions preaaed.;upmzﬂs.

These are called speed nuls because the majority of the screw can be puahad through
vith a hammer only the final half turn having to be mede with a screwdriver.

Self tapping screws are a variation on this idea whers the screw is degigned to

cut threads for itself when screwed into a hole of the correct size. They are of two

types both having a tapered shank and one having a pair of rectangular slots cut in

the end. The latter is designed to cut threads in the wall of the hole, This type

.18 not very effective unlees the metal into which it is being screwed approaches §"

in thickness. The second type has rather coarfer threads and depends for mpuch’ of

. 1ts strength on these overlapping ths far side of the metal, It can be uaed on
thinner sheets, .

The.former type and indeed ordinary machine screws can ‘be used-on thin sheet ﬂ'
the hole is punched out to provide lengtha of thread for tapping.

" Rivétting This is a jointing method which has been used since very early times and
results in a pamanent Joint as opposed to bolting on screwing which are temporary.

Holes are drilled in the two pleces of metal and into theses are pressed rivets: uf
-8lightly emaller diameter, Pressure 1s then applied to the plain gm!a to expa.nd
" them to heads over the plate,

This process presses the two plates firmly together, The riveis must obviog:_gly:-ba'
fairly soft or they would not hammer over but not too soft or they wpnléd-bieak under
stress., Mild steel, copper and aluminium are the most common materials., -

In order to obtain the strongest possible joint the rivets are often heated., The
rivets can then be hammered over mch more quickly as as the rivel cools and con-
tracts it pulls the plates even more tightly together., This tightness of tho
plates contributes considerably to the strength of the joint.

There are strict conditions fixing the size of rivet for the jeb it ia to & ma
also the spacing énd positioning of the rivets,

There are a large variety of rivéet types in use but the most common are cup head,
pan head and countersunk,

The length of the plain projacti.m beyond the two pl.ataa should aluays be 1} timee
the diameter if cup heada are reqzj.md 22 times for pan heads and equal for
countersunk,

The diameter of the rivet iiself should be twice the thickness of the thickest
plate to be joined except when aluminium rivets are being vsed when the na::l'. lnrgua.
size available should be taken.

A wide variety of riveted joints bave been developzd.
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Aluminium mst alvays be Fiveted ‘vith aluminium tivets as any other material causcs
the surrounding metal to corrode, * e s A T ;
Bifudrated Rivets are rivets with divided shanks enabling the TWO ends to be rivetéd -
over quickly, 'I‘her are not as strong as plain rivets. = Bo," om o, Badets
Tubular Rivetn are again a quicker way of riveting than plain rivets and have the
advantage that all the work is done from one side only of the joint.

Two processes typical of the many types of tubular rivets are "Chobert" and "Pop®, i

The rivet and mandrell are placed in the hole .and whilst the rivet is held fimmly
in place (the mandrell is drawn out expanding the rivet to leave a head on the far
side and also:t> £ill the holes, : ' g

- Modern versions of this have dispensable mandrells the head of which breaks off im0
the hole and f£ills it, B '

Mild Steel "Po'p“ rivets have now been almost entirely superceded by the "Chobert"
type which are elmost invariably (but wrongly) referred to-as "Pop" rivets. Aluminium
"Pop" rivets are still occasionally used, PR T '

SOLDERING. One of the most widely used methods of joining metals is soft soldering,

where a low melting point alloy is fysed between. the. surfaces: of the metals to be

- Joined forming an alloy at the surfaces. Most metals can be soldered with one or
more of a large variety of solders and most of the common ones including iron, -

steel, brass, bronze, copper, nickel, lead, pewter and zinc can be soldered with

normal "tin man's solder",

Tin Man's golder is an alloy of lead and tin, Iead has a melting point of-325°C and
tin of 232°C but certain mixtures of the two metals melt at temperatures lower than
either of thesge, ' . . o BT
A solder which is 63% tin and 37% lead, for example melts at 183°C which is the low-
est melting point solder, Good tin man's solder is about 65% tin and lead/tin solders
are available varying from almost pure lead to almoat pure tin to suit a variety of
purposes, Plumbers solder is usually about 30% tin as in these proportions the solder
mdbs at 260°C but remains in a paste-like state until it has cooled to 183 C. All
mixtures (except that containing $3% tin) have this property to some degrce emabling
them to be modelled, ' ' : ,

Before a sound joint can be obtained the metal must be clean and bright., It is
therefore first mechanically cleaned with a wire brush and/or eméry cloth. It is
then chemically cleaned with a flux which removes any traces of dirt, grease or
oxide and.prevents the reoxidisation of the surfaces. Most filuxed also promote
fluidity in the molten solder.

The corrosive fluxed are based on zinc chloride (Baker's fluid is an emﬁple) and
these are very good on steel, iron, copper and its alloys, All traces of flux
must be removed after soldering to prevent further eorrosion.

Non~corrosive fluxes such as resin, tallow and olive oil are generally used for

electrical purposes where subsequent defluxing would bs difficult, These fluxes

are often contained in tubes of solder (Flux cored solders). - S
e e e ._ '..\..I»_:ﬂ.-'l_.l =ik ‘ 3 T,

If the surfaces are thoroughly c¢leaned and the correct flux and grade of solder

is used little difficulty should be experienced, The surfaces should first be

"tinned":~ apply flux, melt a 1ittle solder onte the surface, heat until solder

becomes fluid, wipe quickly with clean rag so tiat a thin film of solder remains.

As large a soldering iron as possible:should be used, consistent with the size --
work. The iron should be just hot emough to cause the solder to run readily inwo

the joint. If the iron is not hot enough pasty solder will merely be daubed on the
work, If the iron is too hot a crystaline and brittle joint will ensue, Electiically
heated scldering irons are designed to maintain the correct temperature. When flame
heated soldering irons are uged they should be at the temperature which just turns
the flame green, All irons should bave their tips tinned before use,

Soldering Aluminium. * "~ - -7 LS T 5

It is generally thought that soldering aluminium is impossible. This in fact is
not the case, The'difficulty lies in that there exists no satiefactory flux to re-
move the oxide layer.” If, however, after preliminary cleaning the aluminium is
heated until the solder melts upop it the molten solder can be made to adhere by
scraping with an old- hiack-saw blade or other scraper. Once the film is broken it
cannot reform under the solder and alloying takes place betwesn the tin and
aluminium, 2 . ) .
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When the surface is f‘airi;r wll covered with molten solder the adhiesion is improved - °
by rubbing with a wire scratch card thus bmakingﬁ;:any remaining traces of oxide,

Yut a reasonable job gen be'..

Solders for aluminium ueually -consist of ‘aind and:
made with ordinary tin man's solder, . -

‘Reaction soldering of aluminium is a newer development, There: the solder is's cbeg. -
ical mixture which is spread on the parts to be jointed and then heated to about -
200°C, A chemical reaction taken place which results in the deposition of pure sing
in a molten state on the aluminfum surfaces to be joined, The sinc flows Yeadily
and forms an excellent joint which is much more permsnent that those obtained by the-
process above, . e :

Herd Soldering., This process resembles in its general principles that of soft soldeiw
ing but it uses solders kmown as silver solders having much higher melting points and
greater strength than solt solders, There are three standard silver solders contain<
ing silver, copper and sinc. (the third contains glso cadmitm): Crade A is molben .
Eetgeen 69N and 735 C, Grade B between 700 and 775 C and CGrade C between 595 and

30°C. : ' s 3 ' e _

These are commonly used with a borax flux mixed to a paste #ith water which serves... .
the same purpcse &s sof% soldering fluxes, The surfaces are f£lixed and then placed

in position and heated with a blow torch or oxy-acetylene torchi When heated :
sifficiently the solder {(in rod or strip form) is applied t6 and melted into the joint.
Tron, steel, brasses) bronzes; gold, silver and theéir alloys may be sstisfactorily. ..
silver doldersd. b 5 : o

Haxd. Soldering Alumizijum (Alse known as Aluminium Brgging) Here the solder consists.:
of an alloy of aluminium melting between 500 and 600 C. The processs is the same as -
al;ﬁ@ except in so far as a epe¢ial flux similar to that used for aluminium welding is
useds : : oy , .
BRAZING This is an extension of bard<soldering where the two pieces of metal are. ¢
joined with a high melting potnt alloy though this point is still below th4t at which:
the metals to be joined melt. ° - - ; ' PO _
With steels and iron brdss is used for the filler rod. The metals are.heated to red.
heat and then the brass rod and.a borax flux melted together into the joint. The work
must of course be cleani The flux hardens to a glass on cooling and it is best removed
with a wire brush after the brass has hardened but whilst the flux is still soft. - °

Aiuminitm brazing has _aiready been dederibed under hard aoldéz:'ingi

Géppes may be braged with spedial Tods which do not need fluxi These are supplied by
British Oxygen as Cuprotectic rods: ' : '

Copper itself may be used as a brazing filler for steol where extra strength or heat
resistance are required though nickel brongs rodg are usually sufficlently strong
for most purpoges, - : s - 5 e ' - )
HEIDING. This is the amalgamation of ths parent metal of the two pieces to be joined,
A filler rod of the shmle metal is ugedi : F e, s

If two pleces of iren 6r steel are heated to white heat aiid theh hammered together

the two pieces, being nearly at their melting point will fuse together, This is

the historical method of welding which is still ococasionally used particularly in

the manufacture of large wrought chainsi - g e T

More modern processes are Flame welding and Electric weldingi P,

Saldering and brazing processes rely on alloying the eclder or brasing material with .
the surfaces of the higher melting point metals and the strength of the joints are
thus lower than those of the base metals themselves, Welding processes actually fuse
the joining eurfaces together and the gtrength of such joints is practically that of
the base metal. '

Among the metals which 'o'an be welded satisfactorily by modern processes are wrought
iron, carbon and alloy steols, cast irons, copper, brasses, bronzes, nickel and
nickel al!._oya, 2luminium and its alloys and some magnesium alloys.

Flame Welding, This is widely used welding method.ubilising the heat of combustion
of such gasses as coal-ges, acetylene, hydrogen, propane, butane etc.; when burnt
#ith oxygen. Of these coal gas and acetylene are the most common: . "

In oxy-acetylene welding the gasses are:mized in correct proportion in a torch and
ignited to produce an intensely hot flame;-This is used to melt the edges of the
metal to be joined and a filler rod of the same metal. .These flow together to make
. a strong joint. SR

tome,

- asiim
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With metals up to $" thick no edge preparation is reguired it being only

necessary to leave a slight gap %half the thickness of the metal) to allow

access to the lower part of the plate. With thicker plates it is usually necessary
to prepare the edges in scme way to allow this access or to adopt unusual methods
of welding which give greater penetration,

Brass can be flame welded using the brass rod and flux normally used for brazing
mild steel, An oxidising flame (thet is one with an excess of oxygen) is
m@lm‘

Aluminium and cast iron can be flame welded using special fluxes and rods of
the parent metal, '
SeRE By W TS L

ectric or Arc We

Arc welding requires an electrical transformer which converts the supply to
provide a variable amperage, the amperage required depending on the thickness of
the Electrode (Flux ccated welding ui_.reﬁ The principal of the working operation
18 that the pesative lead from the transformer is clamped to the base plate of
the job in hand; the posilive lead ends in a clip holder which secures the
Electrode and this, when touched or struck on the base or job, creates an
electrical resistance which in its turn produced a high amperage arc and this

in turn generating an intense heat of approximately €000 to 70C0°C,

Again as in Oxy-acetylene welding this is applied to the joint to be secured
and the operator carries the electrode along the seam which simultansously to
melting the parent metal edges, melts away itself and acts as a filler to the
jOiﬂta :

As ageinst Oxy-acetylens welding, Electric Arc is a more intense and instantaneous
heat, the advantage of this being that is is less likely to distort the metal and
does not necessitate pre-heating of thick metal as in gas welding,

WARNING The Ultra Violet rays emitted by this welding process are dangsrous to
the eyes which should be protected at all times by a welding screen. It is also
important to hide the welding area by screens in order that others working in
the vicinity may not be exposed to flashes from the welding cperation.

Argon Arc Welding

This type of wding requires a more elaborate kind of equipment but is similar
in operation to that of Electric Arc Welding, but it alsc includes a process
wherein the arc when struck and held in operation ie surrounded by a pocket of
Argon Gas. ' :

The advantage of this is that the wdld or the molten metal is completely protected
ageinst Oxidisation which removes the necessity of uslng a flux for non Ferrous
metals etc, Fluxes sometimes form a pocket within welds which eventually set up
corrosion. .

Els t Weld
A process much used in the sheet metal indusiries.

Tt is similar to arc wleding but using higher emperages still but intermittently
and at a point, ' “

The two pleces to be wblded are clampsd between two copper electrodes through
whizh a current is passed for a very short time.

This current, in overcoming the resistance of the steel, aluminium or brass

being welded results in a high temperature gpot in the metal immediately betwecn
the clamping electrodes., This is of a high encugh temperature to fuse the two
pieces together at this point,. '
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Within a diverse but balanced mttern of general education, the
creative activities which we traditionally refer to as art
should play e vital and constructive role, '

Although we should aim to stimulate innate creative ability we
should also develop the child's sensibility and educate its
capacities as a whole,

At the same time as we stimulate and develop individual creative
ebility we must foster a collective creative attitude; we should
consider the importance of shared experience, integrated activities,
and collective creative endeavour, '
(The collaboration of individuals in spite of the diversity of
individual language and divergence of points of view makes creative
art education of increasing significance in eradicating the
copflict between men, Diversity and difference of langypge and
farm of expression can lead to recognition, respect, an§ under-
standing rather than insensitive incompatibility). '

We should be concerned with educating for a more creative way of
1life for all rather than giving undue over-attention and advantage
to those who are "artistically" inclined or presumed to be specially
"gifted", by framing courses which are based on elite skill concepts,
(There has been a great deal of confusion conceming the "artistic”
and "creative" processes. It would be as well to remind ourselves
that our responsibility should be to provide a creative education
rather than merely carry on a programme of “doing Art"). "

The implication of the pupil in his own education should be made a
fact whenever possible, At all levels of educaticn the child should
be informed of the aims and objectives of the work in hand, and in
the long term, be given some explanation of the principles that are
involved in his education,

Whenever pessible the child should exercise choice and selection;
choose his own aspect of research, invent his own problem as well
a3 answer other people's questions. '
(A sense of personal responsibility ard control is engendered by
the special "gestalt" characteristics of the creative art process -
the youngest child or the most gifted adult is equally responsible
for a "total" situation, This is a necessary balance to the
fragmentary character of much other education),

Selection, expression, commitment in both personal creative
endeavour and congtructive problem solving should lesd to ;
meaningful personal standards and judgments. Practical experience
can lead to confidence, both physical and emotional by achieving
the effective realisation of aims. We must teach so that the
child can demonstrate his ideas; we ocan learn to objectify the
dream, make a vision or concept into a precise conorete reality,

i
More and more knowledge is achieved visually, so the importance
of this discipline contimues to increase and every effort must
be made to extend its influence in the curriculum, in the life
of the school and in education and life generally. I is
necessary to understand that this discipline iz as profound,
complex and significant as any other; the role of pcor-sister
subject, in terms of time, timetabling, staffing and finance is
no longer acceptable.
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(Neither is ihc rcle of “additional cultural fringe benefit"
acceptable or even the role of "artistic service department”
unless it involves integrated activity or colleboration and .
consultation at a worthwhile creative level).

Teaching should establish visual and plastic literacy, achieved

by formal urderstanding, practical experience, and intellectual
consideration, Fundamental processes involved should include
research, observation, analysis, organisation and development,

but not necessarily in a 'linear' or formal method; opportunities
must also be provided for instinet, insight, incident, accident,
inspired visual and mental concepts.

There is no place for uncreative "exercises" in crestive education,
(Observation is not to be limited to the eye, even with mechanical
aids - observation should include the penetration of the object,
problea etc., at many levels - physical, physiological and
psychoclogical. Research should be open-ended - towards an unknown .

" rather than apreconceived end,

The teacher should have a considered urderstanding of what can be
taught and what must be discovered for oneself, This should be
open to readjustment. Education should be seen as a formative and
expressive process not merely for the so-called "formative years" -
but rather as a contimious self-development).

Creative art education should deal effectively not only with work
in two and three dimensions, the area between these and extensions
of them, but also with the development of ideas which involve
intersensory or "intermedia" activity. In this way we open up new
areas of possibility, new modes and tools of expression.
(There is still a tendency to accept convenient forms and labels
(e.g. Painting and soulpture, drawing etc.) without considering
their implications and recognising that there have been considerable
developments between, around, and beyond these historically
recognisable definitions. Any art education which restricts itaelf '
to standard routines, pre-conceived reactions and academic formulae
should be considered inadequate). -
Equally, any processes or techniques taught at the level of uncreative
handicraft should give way to a more creative technology in which
the child contributes personally, dominating process and material;
mind and mental processes "freed" by technology and machines not
enslaved by them), -

The creative processes, the develcpment of constructive aptitudes,
and functional problem solving should be integrated with intellectual,
historical and academic aspects of the subject.

(Just as we are not concerned with training unique, elite artists

we should npt be concerned with training specialist ext historians
and isolating yet another discipline - nor must we pour bucketsfull
of culture over our children in a short-term, misplaced hope of
achieving conformist mod-taate).

The child should be instructed and given cppertunities to deal
adequately with his own sensibility, to explore ard elucidate

the worlds of seeing, knowing anl feeling, so that he can develop
a secure and meaningful personal psychological orientation and
contribute creatively to the collective =social situation. Many
of the most significant concepts of our time and culture cannot
be adequately dealt with by direct observation and representation
from a fixed point of view, Our self-conscious role is to go
deeply into the nature of the problem - and the problem is man,



General Notes on Creative Art Education
with particular reference to Secondary
Schools,

This material while expressing my own point
of view about some general aspects relevant
to all education, is more particularly

aimed at providing a new statement to assist

~ the teacher in secondary education.

Jom Hudson,



Typeg of Originals # _
The following is not an ezhaustive classification but scme main itypes of

work and a guide to the operations carried out before meking a stencil
for scresn printing,

Photographic negatives of half-toned subjects

operation No. 1 to 20, '
Photographic positives of half-toned subjects

operationsg No. 1 to 7, then No, 14 to 20,

{subject to certain reserve in the case of colour slides)
Transparent positives cf line subjects (of suitablie gize)

operstions Bo, 14 to 20, :

Opaque half-tone subject (e.g. newspaper picture) can fregquently be
photographed, copied "dot for dot%, then
operations No. 14 to 20,

Opague line subjects (e.g. lettering) can be photographed, then
i operations No. 14 to 20, :

Opaque subjects having tones (e.g. & painting, a flower or a plece of
ceramic) can be photographed in the usual manner, then operations No.
1 to 20 apply, or under certain circumstances may be photographed on
"Antoscreen® Ortholfilm and then operations Neo, 14 to 20 will apply.

(AR RS AN R RN N ]

1. By projecticn the negative is snlarged to the reqguired size om to
Kodak Kodalith Autoscreen Ortho Film, which incorporates a half-tone
dot pattern of 133 lines per inch, -

The "required size™ will most likely be near 5" x 4", but not always
therefoxe advice should be cbtained, If the origimal is a 5" x 4%
negative it can be contact printed on %o Autoscreen film, In this case
all subsequen’ opsrations remaim unaltered. .

>

Darkroom Safelight - Kodak "Wratten" 1A,

Exposure, whether it is for enlargement or contact printing, is by the
same method used in psper enlargement, i.e. make & taest strip.

2, Flashing exposure, This is given to modify the dot size and conirast,
and is made after exposure under the enlarger or contact, and befcre
development, '

It is dcne by placing the film four feet from & Kodak "Wrattern” OB safe-
light fitted with a 25 watt bulb, The average exposure is 10 seccnds,
Longer exposure reduces the contrast,

3. Develcpment is in Kodalith Develcper, made up one part solution 4 one
part solution B, and one part water, Use at 68 degs. ¥, The total time

in the developer is three minutes, The first two minutes the developer

is agitated, and for the final minute it mst remsin still,

4. Stop bath, 10% Acdetic dcid in water leave film in for about 10 seconds,

5. Fixation. May and Beker's;-- "bnfix" high speed fixer made up as

“directed for lith, film, Time required; note how long the film takes to

clear and continue fixing for double that time (total is usually about
90 seconds,).

(1970.)
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6. Wash film in running water for ten minutes.

7. Dry £ilm, This will take about an hour in a warm room, Try and avoid
dust.

The operations so far have produced an half tone positive baving 133 lines
per inch. This is far too fine for screen printlng. It must be enlarged
at least x3 to reduce the muwber of 1lines per inch to 44%, This number is
in the usable area for screesn printing.

As enlargement is essential, the pnext step must be to meks a dot negative
from the existing dot positive, )

This may be done by contact printing the pusitive on to another plece of
film, There may be reason for doing this by further enlargement. Contact
printing is described. ' ;

8, Take the dot positive on Autoscreen film and place in intimate contact
with a pisce of Xodalith Ortho Type 3 film, This mey be done by placing
the two pisces of film between glass and clamping the end of the glass
with bulldog clips. “"he films should be emulsion to emulsilon,

Darkroom safelight Kodak "Wratten® iA. '

Focus the enlarger on the baseboard, but without a negative in place,
Place the two pieces of film in between glass on the enlarger baseboard.

Exposure is assessed by the eame method as used for paper enlargement -
i,e, make a test strip, Times will vary according to conditions, but
the 'beat" exposure will be in the order of 10 seconds.

To exposet switch on the enlarger lamp and count or time,

9. Development of Kodalith Ortho Type 3 film is done in Kodalith
developer, made by mxing equal parts of the & and B solution. At 68
degrees F, development time should be about 1¥ minutes.

Agitation of the solution should be constant, For about the first minute
no observeble change will take place in the film; then the image will
arrive quickly. During the next 15 to 30 seconds the decision must be
made when to remove the film, That is when it has reached its correct
density., This is most easily judged by the ™wmste® film around the edge
of the image, when this is dense black optimum development is either very
near or reached,

Should the image be chiefly line development should be stopped just when
black is reached: further development will degrade the line.

10, Place film in stop bath of 10% icetic acid and watsr for about 10
seconds,

11. Fixation in May & Baker's "Anfix® high spesd {izor made up as
directed for 1ith, films, Note how long it takes for the film to clear,
then double #is time to continue fization (total time will be about 90~
120 seconds), = VY oM TLTo - e

12, Wash in running water for about 10 minutes,

132, Dry film, This will take about an hour in a warm room, avoid dust
settling on film while drying,

(T ITETYREN S RN R E AN B J

The last series of operations have produced a dot negative from the dot
positive by contact.
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Waatever the size of the dot negative if it is a contact copy of the Auto-
screen positive (produced by cperation 1 to 7), there will still be 133
" lines to the inch which is too fine for screenprinting,

The next step is enlargement of the dot negative on to Kodak TM material
to the sige required for screen printing, This has a dual function., First
the required size is achieved, second the number of dots por inch is re-
duced by enliargement to & coarseness euited to screen printing.

It can be caleculated by using the value of the liznsar enlargement of the
negative as the divisor of 133. The result is the lincs per inch in the
enlargsment, o -

Exemple & 5% x 4® Autoscreen negative is enlarged three times, to 15"

x 12% ., i.e, x 3, Divide 123 by 3 = 44}, which will be the dots (lines)
per inch in the enlargement,. :

The calculation has sncther use it demonstrates that an 'lutoscreen'!

- negetive mugt alumys beamlarged at least three times for screen printing,
because 45 1ine screen ie aboub as fine a screen that can be expected to
priot under gererval werkshop condiiions.

srracbetedad

14. The dot negative producsd. by the last seriss of cperations is placed
in the enlarger in the usual menner; The enlergement is meds on to Kodak
TM (translucent material) which is suited to cosmrse half-tone screen
imeges, (for certain work Ortho Type 3 film is better),

Safelight - Kodak "Wratten® 1i,

Expcsure - time is assesged by means of a test stip, TM meterial hes
simiiar characteristics to Ortho Type 3 film, aad it will be found that
with a dot image exposure changes from useleas to a short range of usable
exXposures., .

15.Dzvelopment is in Kodalith Beveleper,' equal parts of A and B sclutions
at 68 degs.F, with conztant egitation, Time should be 24 minutes, there-
fore exposure should be adjusted to allew this coptimum development time,

16, Stop Bath ~ 0% Acetic acid and waber for eboubt 10 seconds with
constant agitation, - .

17, PFixation in "Aufix" high speed fixer made up as directed for lith.
£ilm, Time is double that tis material reguires to clear, It will take
betwesn 2 and 4 minutss total time, At 2l times the Ti material must be
coverad by the fixer ard constantly egitated, This material ie liable to
stain therefore directions for fixing musht be folliowed with care,

18, Washing:- wash in running water for five to ten mirutes. Do not
over wash, as this will conldbute to possible drying marks ard failure to
dry flat, Both flaws make stencil production impossiblie, Do not over
wash TH material,

19. To minimige drying marks (and spesd drying), either pass the
material through a bath of wetting agent, and/or wipe with a soft viscose
sponge.

20. Diyingzi- Hang by m clips ard air dry. Excessive heat must be
avcided, e.g. electric fires, or drying over a radiator. If any heat
is used it must never sxceed 120 degs.F. and be for a short period of time,

TOoNBEesBOoBPROIRLS



"Dot for Dot® comr:lngs- where an original is already halftone screened it
is frequently possible t.o copy this by photogrerhing on to e high contrast
£film, '

To achieve this requires a view camera, with double éxt-enaion, the corrsct
sheet film for the work, suitable developer and technigue. Usable results
cannot be expected from 35 mm. or 2% sq. cameras.

Opaque Subjacta hnving Tones:~ This i.s a vexy ]arge claaaii‘ :at.ion which
can be photographed in the usual wanner, and preparaticn for scercen stencil
making carr!.ed out as inatructed.

If the subject is truly static it can be photographed directlsr on to
Kodalith "Autoscrezn® Orto Film in a view czmera, This will chorter the
number of operations to moking & screen stenvil, Thers ave dizadwvantages
which asually cff-gat th2 ghortened prepaciion, They are theas; the
object must be tsuiy sisiie, because the film is slow and exposure long,
the film being Jrilo it only gives a reasonalle tmnn]at;on of colcur into
monochrome, for excanple red comes out too dur)

Colour Slides as Positives:- . If a slide is used as an origimal for moking
& screened negative, good results are unceriain, Distortion ey arise in
two dirsctions, Ohe balance of the siide may be upset, becauss iwo colours
separaied Iy 2olonr ~lange may record as the sawe orsimilar tosmss. Tone
balance :ill zexr m«*fy :harge hecouse of the limited responmse to cplour
inherent in an orinochronatic enmlsion like “Autosereen®,

SRRSO GERRTENGERRERSD

INTAGLIO: All the previously described tochniques may be uscd as an
intaglio preparation merhod, Ixcept that a_negntive TH 1a reqgeived,
therefore steps 8 ¢ 13 arse omittede & mmch finer balftone lusge uay be
employsd, usunlly with success, :
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The basic groups of. stone are as follows:-

A. m US_ROCKS Theaé hﬁe ‘been formed: by the heating and cooling of subterranean
masses, The colour range is very wide and the stone is usually hard and difficult to
work. The group includes such rocks as Granite, Baselt, Dicrite and Obsidian..

B. SEDIMENTARY ROCKS These are formed by deposits of sediment in layers. The sed~
iment my be sand, grit or colite (minute spherical shells). In eolour the stone is
mainly yellow to brown or grey and, apart from the sandstones and gritstones, is soft
to medium hard and easy to work., The group includes all limestones and alabaster.

C. METAMORPHIC ROCKS These are mainly formed from the above two groups through vols
‘eanic action and are very variable in colour, hardness and workability. The group

~ covers marbles, steatites and slate.. :

Most stones are soft and more easily carved immediately after quarrying, becoming
harder and liable to fracture thelonger they are exposed to the air. Freshly quarried
stone is termed "green", Almcst all stones, of whatever nmatural colour, texture or °
hardness tend to become greyer with weathering and to lose their coleur. The "bed®
of a stone is its natural stratification and any large block should be "base bedded",
in that the strata should lie horizontally. This applies particularly to sedimentary
stones with marked layer formation and to slates. Stone used with the strata vertical
is said to be "face bedded", A "free" gtone is a fine grained easily sawn limestomne ¢
sandstone, Stones weigh from 120 to 140 1bs. per cube foot, though granite and other
igneous rocks weigh more. : i B o o

ANCASTER A yeliow to pale brown limestone,® Fine grained and easily worked.
Gregory Quarries Ltd. (Head Office - Mansfield) Ancaster; Nr. Grantham, Lincs.

. Available Varjeties and Forms of Material

BATH STONE A white to cream limestone. Fine grained, generally soft but variable,
The Stone Firms Ltd., Moor Park House, Moor Green, Corsham, Wiltshire, .

COTSWOID White to creamlooltic limestone. TFine grained, soft _and easily mrimﬁ.
The Stone Firms ILtd., L : . om,

PORTLAND White to grey limestone, ._Ganerally fine aﬁd even, esbecial]y whitbed,
Medium hard and easily worked. . The Stone Firms Ltd,

: Hom' ON A brown or. blue-grey sandstone, Fine grained, medium hard and works freely.

Hornton Quarrieq Ltd., Edge Hill, Nr, Banbury, Oxon.

ALAB;STER A translucent white limét'oﬁe.' ‘Fine gra.i.nad end soft. Does not weathe
well out of doors. Alabaster Industries Ltd., Weston, Staffordshire, '

FOREST OF DEAN A pale or blue-grey sanda-t;z'ia'.--.' Medim to coarse grain, bard ut work~
eble when green, Forest of Dean Stone Firms Itd., Parkend, Nr. Lydney, Glos. '

HCILINGTON STONE A white to red sandstons. Average grain and free working when green

Hellington Quarries Ltd., Iombard St., Lichfield, Staffs.

NI WELSH BLUE £ Blue groy and free from veining. The Wincilate Group,
Aberllefeni, South Merioneth, S : P
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Reconstructed or artificial stone (Powdered stone used as an ggg:e'gaté_ in concrete), :

i
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Cast stone may be carved in exactly #he same way as natural stone snd has the
ad pce of being free from sand pockets, beds and other defects, In preparing a

" “piece cast stone for carving the materials can be moulded to the required- shape and
size thus following the practice of sawing natural stone to approximate shape. The
block thus made is carved by the same methods and with the same tools as are used
for natural stone. _ . ; )

1. The Atlas Stone Co. Ltd., Artillery House, Artillery Row, London, S.W.1l.
.- (Types ~ Portland, Clipsham, Bath, York, Ham Hill, Cornish Granite) :

2. -Constone Itd,, South Wigston, leicester,

. 3. VYaybro Stone Ltd., Longton, Stoke-on~Trent, Staffs.
-~ (Types - Portland, Bath, Derley Dale, Runcorn) s

4« Bristol Stone and Concrete Itd., Holcombe, Nr. Bath, Somerset, ‘

Stone compounds made up from natural stone powders with various resins are now being

‘*"*‘m&d in various ways in industry - some stone-resin compounds can be accurately.
-miachined ard worked as for non-ferrous metals and used for precision work such as
matching dies, .

METHODS OF WORKING

© Splitting stone is a simple operation but, like all work on stone, requires care and

.. patience.. large blocks may be split by using "feathers and wedges". This is done by

" drilling a series of holes in the stone along the dividing line, inserting the feathers
to protect the drill hole and between them placing the wedges. These are then

- hamnmered down in sequence, going up and down the line until the stone breaks in two,

* It 1s easier to split stone along its bed than across.-it. Another method for removing

' smaller amounts of stone is to cut a .deep groove around the stone keeping an iron bar

in the underside groove so that the stone is angled away-from the floor and the weight
of the stone will help to fracture between_the grooves,

Iarge blocks of stone will by their own weight remain steady when being carved but
smaller ones need to be held by a wooden frame fixed to a carving bench. . An alternativ
method is to fix the.block to a heavier horizontal block with Plaster of Paris, making
sure to wet the two stone surfaces thoroughly before applying the plaster. Another

- method for use with small blocks is to use ‘a box filled with sand into which the. stone
can be wedged and the impact tuken up by the sand, This method enables all the
different "faces" or sides of the block to be easily changed during carving.

Soft atones, free from silica or grit, can be blocked in by the use of saws but all
others need to be worked with pitchers or points or picks. . .

The final form can be arrived at by carving or by abrasion or by a combination of
these methods.

CARVING This is the knocking away of the surplus stone by driving a hardened steel
tool into the surface of the stone in such a way as to control the amount of stone re-
moved by each blow, The tool can be hit with.a wooden or iron maliet, The main tools

< 1;° The Point A sharp ended pointed tocl which bursts away the surface, The angle
of .the.tool to the stone will depend upon the type of .stone but a rough rule is
that the harder the stone the more perpendicular the angle, The thickness of the
point increazses with the hardness of the stone, Gp et -
2, IThe Clay & serrated flat chisel for semi~rough work. - The method of working is the
-same as for the point except that the claw chisel is not used to remove large amounts

" " of 8tope and'/is more. of a’ shaping tool. T o

3. The Chigel A plain flat chisel for removing the final surface and for deteil work.
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A1l tools must be kept well tempered and sharp. Hard stones such as sandatones
quickly blunt the chisels, These tools are either "mallet-headed" for use with
wooden mallets and 1ight (1-131b.) iron mallets or "hammer-headed® for use with
heavier (2 ~ 4 1b,) iron mallets,

ABRASTON This is the remowal of stone by the consistent pounding of the stone in
order to break down the surface to a state where it can be given a final shape by
rubbing, using rasps, rifflers or carborundums., The surface can be removed by using
a point and hammer or by means of a "Bouchard" hammer. This is a tcoth~faced hammer
which is the equivalent of a series of point heads working together, Wheh the final
form lies just below the smirface this can be taken down by the use of rasps and
rifflers, except in the case of sandstones and gritstones whi¢ch wear awaey the teeth
of the tools, Carborundum blocks or wet and dry emery papers can also be used, 4
very smooth surface can be achieved by using snake stone, pumice powder or alumina.

Stone can also be worked by the use of power tools, drills etc. Pneumatic tools
worked by compressed air are available with both heavy and light interchangeable
carving chisels. These can be useful on the harder ignsous varieties of stone but tix
cont:mll is not as delicate as that obtained with hand tools. - S

SWRURY OF TOOLS -
1. Drill, Hand or electric, Used for making holes prior to aplitting stone or for
roughing out deep incisions, Also with attachments for grinding and polishing, '
2, Pitcher, For roughing out flat surfaces.

3. Point., For roughing out more detailed surfaces.

4. GClaw Chisel, For Semi-rough work.

- 5, Flat Chisel, For detailed work and finishing.

6. Iump Hammer. Iron mallet from 4 1b., to 4 1b,

7. Dummy Hammer - Found light lead hammer for small detail.,

8, Wooden Mallet. Beech or Iignum Vitae, 3" - 5" radius.

9. Rifflers and rasps. For Surface Work.

10. Abrasives., General.

11, Tungsten Tipped Chisels. For use vn very hard stones.

12, Bouchard Hammers. " to 13" Square Hegds.

13. Stone Saw. For very soft limestones and Alabagter.

The Technique of Sculpture - John W, Mills
Stone Sculpture Mark Batten
Stone Work T. B. Nichols

Methods and Materials of Sculpture Jack C. Rich
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G OR SIIK SCREEN PRINT
Serigraphy is a stencil process and in origin of great antiquity (possibly the oldest
form of repetition technique), | | |
The technidue of printing by silk screen was davellopid m;& Sav e, 19th Cent. The
scope of the medium was extended by the use of photostencils introduced between
1915 and 1920, and a marked improvement in the quality of prints over the last
twenty years by the development of thin'ﬂlm inks,

Rich brilliant, colour ia easily obtaj.ned Precision of edge, precision of area -
not merging or fading, With photostencils linecar work is practical and the optical
blending of colourss; When the screen is made by hand drawing fine line work is
very difficult, . e . L

Screen Mhterialg - _
Screen cloth is usually silk or nylon, sometimes wire gauze. Other materials are

used but may have disadvantages, which have to be weighed against their (sually)

cheaper initial costa

Screen cloth varies in weave and the number of threads ber ineh'; giving rise to
varietion in the size and number of apertures through which the ink can pass:

The coarser the cloth {i.e; bigger holes) the less precise the edge of the stencil
aperture. The materials are identified by number., Silk and Nylon have different

_ numbers, These tend to be arbitrary., Accurate compariscn can only be made when

the number of threads per inch, and the size of the thread is knowun, A percentage
figure is often quoted based on the free area per square inch (i.e. ink passing
area) from which uork:lng compa.riaons can he mde. : ,

Bearing in mind the foregomg - clot.h mmbers for n;ylon of interest to printmakers
arei=

40T General work, but inclined to leava a sught aurface texture when used
with thin film ink,
68T Good for hanmd cut stencils having fine deuai].. Phot.ostencila depend-

onwards., ing on the amount of fine detail, Finer detail - higher cloth nurber,
. 68T cloth is about the coarsest that can be used for the tusche
method of stencil meking. 4 higher cloth number will give greater
control of the image,

trote 10 een Cloth the ' N
This requires skill resulting from experience, The screen cloth mist be drum tight.
Iesa tension is useless, )

When using silk up to a 20" x 30" screen freame may be stretched by hand with perfect
results. About half this size when using nylon,

When stretching nylon or silk, if larger than the size given above, it is usual to
use a mechanical stretching frame. The main requirement with a mechanical frame

is thot the cloth is attached evenly before tensioning, and that as silk and nylon
have a usable extension of bet.ueen 45 and 6% in both diractions, too great tension

is not used.

Sgueegee
The screen ink is forced through the mesh of the screen cloth by means of the

squecgee., L great deal of the success of printing depends upon the squeegee being
well made and in good condition. The rubber (or similar) must be straight and with
a true edge.

1970



It ia asaumed the screen ia frae fmmi.uk or dirt )

Before making a hand dravn stencil on the screen, or attaching a 'Profilm'-type or
_ photostencil the screern cloth must be free from grease, This is essential and must
be done thoroughly.

4 solution of Natrii Hypochlorosi (NaOCl) is very effective (but must not be used
with silk)., A common form readily aveilable is "Domsstos®, When supplied Natrii
Hypochlorosi may have an active concentration of between 13-15% Chlorine, For
cleaning screens and removing photostencils the liquid should be diluted to give a
gtrength of 4~5% active chlorine,

The most efficient method .of degreaaing goreens .is an application of a 20% cauatio
soda solution. ITeave the screen for ﬁmmm in the solution,

Then with both methods of degreasing hose down with cold water very thomu@ly to
remove any trace of "Domestos" or caustic scda.

In the case of degreasing by caustic soda neutralize with a solution of 5% acetic
~acid, and wash out with water again, -

Note: Caustic soda ia dangerously corrosive and Natrii Hypochlorosi is corrosive,
Never mix with other suhstancas and always use with great care.

A stencil is mde by painting out thoae parts not required to print by means of
designers gouache white, or poster colour. The consistency should be adequate to
block the mesh with paint, not juat stain it. There should be no ridges of paint
when finished, _

4 thin layer of glue (water soluble) is spread over the whole screon, When dry the
parts required to print may be sponged awey with wvarm water, This stencil method
is not accurate, but gives a soft indefinite edge.

Lithographic writing ink or tusche, made up to a thicker consistency than used in
lithography, is painted on the screen to fill the mesh ~ not just stain it. When
dry the whole of the scresn is covered with a thin layer of water soluble glue by
means of a squeegee., When the gine is dry, turpentine substitute is used to .
dissolve the tusche out of the screcen, leaving the glue stencil unchanged, This
technique will give an autographic stencil and with practice it is possible to
achieve quite a fine brush drawn line,

ILdthographic crayon can be rubbed on to the screen and then the screen covered with
glue and processed as deacribed sbove. It requires some experience to ‘draw' with
litho. crayon to effect, but if the screen is placed over a surface which is uneven
and the crayon rubbed - in the manner of rubbing a coin - surprisingly accurate
results can be obtained, _ _ _

Cut Stencils

These are paper utencils. The essential requiremcnts are that the paper shall be
thin, resistant to the penetration of ink, and must not ripple or pucker under the
initial pressure of the squeegee,

Good quality newaprint answers these requirements for the artist prinimaker who would
net expect to take more than fifty prints.

Proporation is simple. The area required to print is cut away, or may be torn to give
a varied edge. The cutting knife must be sharp and it is important to cut on a good
surface as this influences the edge,

One problem with this type of stencil is dealing with an 'uland' - for example like
the inside of the '0', If these parts are not too small and complete accuracy is
not essential they can be placed on the screean, If complete accuracy is required a
cut paper stencil should not be used. ‘ -
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Pro-film type stencils; warious commercisl products baving a variety of names are
of this type. The material is composed of three main layers. The backing paper
fixed to a thin stencil paper and then on to this is coated an adhesive, usually
shellac or fish glue, :

The object when using this material is to cut through the adhesive and thin stencil
film only., When completed the parts not required are stripped off leaving the
stencil still attached to the backing paper,

Simply stencils can bs cut easily, but practice is required to achieve intricate work,

¥hen complote the 'Profilm! is damped either with water, or spirit (according to the
adhesive) then ircned on to the screen, After this the backing paper is stripped off
leaving the stencil attached to the mereen. Note that the problam of the "iglanmd®

in a stencil and ite correct position is solved by this stencil methed,

The mechanical problem of attaching this type of stencil requirss practice and "kmack®,
A screen totally free from grease and drum tight is essential., It is unwise to use
too large a stencil for a given screen size, Space around the edge of the stencil

is a great help in correct adhesion,

Although the type of stencil desoribed is still in use, a much improved plastic
material is now available, Both the "Profilm" compsny and the J. Ulano Company of
dmerica, make a range of material for various work, The structure of the film is
the same, except the materi,l is a plastic, and heat is not required to fix the
stencil to the screen, A special adhesive solvent is required. Generally these
plastic films cut more easily and fix more efficiently and print better.

Fhotogtencilg .

4re 'lightumade gtencils! and not necesearily sisncils reproducing photographs -
although this can be done if requiredi Making photostencils does not require a dark-
room, ,

If the artist can draw or maks the image on paper - usuaily a photostencil can be
mde. in advantage of the photostencil is its ability to accommodate images of
many origine at one time, on one stencil.

Photcstencil films are sensitive to the blue and ultra violet portion of the spectrum,
Therefore they may bo handled in subdued room light.

Stencil film is light sensitive gelatine attached %o a plastic backing sheet,

Where no exposing light falls on to the £ilm the gelatine remains soft. Where the
light strikes the film the gelatine hardens, _

If an image is drawn or made fyom a light~proof substance (i.e, will stop blue and
U.V, light), then placed in intimate conbtact with the ock of the stencil film, where
the image is no light will reach the film, and it will not harden, Where the light
can reach the fiim it will harden, ' : _

The film is then immersed in a developer, or perhaps more sirictly a "lmrdening®
solution, This consiste of a mixture of one part 5 Velume Eydrogen Peroxide and
one part water. There will be no apparent change in the film, )

After hardening the stencil film is washed down with varm water at 110 degs.F.
The wvarm water will remove the galatine that is soft, but will leave unchanged the
kardened gelatine, _

When washing is complete the gelatine stencil remaining on the plastic sheet is
attached to the back of the screen, First by leying it gently in position on the back
of the screen, then, from the inside of the soreen using a sheet of newsprint press
doun very firmly until no fres gelatine is removed by succesgive sheets of newsprint.
Thiapart-ofthapmoeaaﬂxuthorbemﬂﬂmh: 7. " “.to the screen,

The screen with the stencil attached is now dried, When totally dry the plastic
backing sheet may be peeled off leaving the stencil firmly in position,
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Because the sensitive gelatine vas in fact stuck to the plastic backing sheet in
. manufacture, any remnent of glue in the clear areas of the stencil should be
_removed by cellulose thimners bsfore printing. =g

Two stencil films are in common use in the United Kingdom one is coloured red
called Autotype "5 Star® the other coloured green called "Super Prep" and made
by the J, Ulano Co. Inc. Both films are handled in the sawe manner only

time of exposure ete, varies. i

No details are given as to exposure time etc, as this varies with individual work.

Full working instructions are given in another set of technical notes on the
conversion of photographs ianto stencils, 7

-, There are plastic films described as 'stripping films' allowing a stencil to be

cut, “The result may then be used as an originel from vhich a photostencil is
made, Where work is of a geometric neture these film improve accuracy and save
time, :

These arc obteained ready prepared. There are specisl inks such as flourescent
ink, ink for printing on plastic,metallic inks, and suitably prepared "ink" (which
is enamel) for ceramic material and enamelled metal surfaces.

The prime feature of most of these commercial products is that they are usually
opaque or semi-opgque in characier, A potabls excepfion being the trichromatic
set for four colour half-tone printing, which are transparent. ‘

The quality of commercial inks - chiefly colour - is imprpving as screenprinting
becomes widely used. ‘ _

Transparent inks, or alightly tmnslucént inks, are pmﬁared in the printmaking
workshop by mixing off-set lithographic ink with Coates Bros. Alka Trangparent
Base P.48708 and turpentine substitute, '

It is difficult to make rules as to the consistency and proportion of litho ink

to base, However generel guidance can,be given that the consistency should suit the
mesh of the screen, the fineness of the detail in the stencil, the paper on which
the image is screened, And as a general guide the pigment should be the minimm
required to be added to the base, because the pigment and the pigment binders
tend to retard drying. _ N

The best practical way to mix ink is to take the Alka base and tho turpentine
_substitute and stir together in a tin to the screening consistency. This will
be probably about 40% base, and 60% turps. subs.(by mass).

.. Some of this mixture should be token from the can and the litho. ink mixed into
it on a glass or metal shoet, When well mixed on the sheet it shouldle stirred
into the can of base and turpentine, This method will prevent streaky ink mix-
tures which cause insurmountable trouble in.printing, It will bo noted that
only a small amount of ink pigment is required - usually about 10 to 15% of the
mixture. ’

Opague inks tend to give (or can give) lightness but not 'Brilliance’.

Transparent ink when printed on white paper give brilliance of colour - but not
always lightness of tone.

Any colour can be made either opague or transparent, but obviously a transparent
black will not read ™black®, similarly an opaque red, may be pink (by the .
addition of white). It will be discovered that all inks have a balance between
opacity and transparency - when their maximm colour quality is printable.

Paper for Screcn Printing

1t hos been said with some truth that you can screen print on anything, The

. worthyhile observation on peper is that, for maximmm colour quality the whitest
paper,. with a smooth surface, and moderate ink absorption is ideal. This does
not ‘discount other papers and surfaces which give other effects. _
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Print Drying | :
Screen prints are more liable to damage than most prints until bene dry.

When a print is taken from the sereen table its surface must not come in contact
with another until the ink is dry.

The time required for drying varies according to the humidity of the atmosphere,
the ink and the paper or surface on which it is printed, Usually with paper or
card about an hour is allowed in the drying rack fer the prints to become 'slack
dry' - meaning they mey be taken from the rack, This might not indicste that
the print is ready to receive another colcur,

In the printmaking workshop it is sluays assumed a screen will be used many times,
due to their high original cost. %his is not alweys dons in a compercial
operation, Certein very fine meshes can not be cleaned by hend.

An essentiul feaiuwe of screen printing is its epeed and the fact that once the
operation is stariad it mnst be contirmed in a rhythmlc maaner. Any heaitation
will cause loss oi prind uality. _

Printing can be done single handed but it is better to work as a team of three.
One person to feed the paper, one to squeegee, and the third to rack the prints.

It is essential that before commencing to print every thing is ready and at
hand. ;

Print Desis

Making a print is not a substitute for another activity, It should be a creative
process - not a matter of copying an existing piece of work,

Printing ink has a special quality which sbould ba exploited.

The printed mark has a quality ~ it is almost impossible to simulate in another
medium. ' :

The repetitive nature of printing opens both physical and ebstract possibilities,

Bearing in mind the three qualitise mentioned will provably suggest hov they may
be exploited to your personal ends. - ‘ _



" There are two basic geological éategOries of . clays
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CARDIFF COLLEGE OF ART
TECHNICAL COURSES - - CERAMICS .  DIR.AD,

' Gera:ﬁics may be defined as the art and technology of creating objects or articles
' from earthy raw materials which are subsequenily chemically chapged and made permanent

by the application of heat.

The term Ceramics includes not only pottery and tableware, but also brick and tile
and other structural clay products, firebricks and refracteries, laboratory porcelain,
sanitary wares of all sorts, dielectric porcelains, glass and vitreous enamels on

P

The basic material of most ceramics-is ¢lay, which is formed by 'the geological dise

integration and decomposition of felspathic rocks (granite). Clay in a theorstically
pure form has a composition of 40% Alumina, 47% Silica and 13% chemically combined

water. Kaolin or China Clay may contain as much as 95% of this 'piire clay! substance,
but most clays do not contain much moreé that . -50%; the remainder -isTmade up of various
other minerals, such as Iron, Magnesiay Potash and Lime, These inpurities modify the
colour and texture of the clay and the fluxes they contain lower its melting point, -

B ¥
1. PRIMARY CIAYS

These are residual clays formed on the site of parent rocks and they are relatively
pure and free from contamination with non~clay minerals. Most Kaolins are primary
clayg, they are white, seldom plastic and highly refractory (melting point above

~ 1800°C.).

2, SECONDARY CLAYS

These nre. clays which have been transported away from their source of origin, and are
more complex in composition because of the verious impurities they have collected.
They are classified as Refractory, Vitrifisble and Fusible clays.

Refractory clays- Fireclays, usually grey and coarse-grained with a vitrificatien
point above 1500 C, Typical products are firebricks and industrial refractories,

Vitrifiable clays- Ball clays and Stoneware clays. White, ivory, buff or grey in
colour, Usually very plastic and fine-grained in texture, Vitrification point above
1300°C,

Fusible clays- Common surface clays buff, red or brown in colsur. They are usually
very plastic and h,gve considerable shrinksge during drying and firing., They all
vitrify below 1200 C., Fusible clays include all natural earthenwares and terra cotta
clays. Typical products are common bricks, flowerpots, ete. .

Clays are selected for use according to the particulzr qmlitié's required in the end
product and also by their suitability for fabrication by a specific methed ef manu-

- facture, :

Factors which determine their suitability are -

Porogity
Density
Plasticity : .
Shrinkage .

Texture

-4

* Colour

Range and temperature of vitrification

‘Fit of glaze

CLAY BODIES

Obviously natural clays have a wide range of properties and character, apd many clays
are extengsively used without modification of any kind. However, when a natural clay
does not have the qualities required for a particular purpose it may be mixed with
other clays or have other materials added to it.
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Any such mixtum 13 Jmown as a_‘body!, and the chief ingredients other than clays,
are refractory materials and fusible ma.termla. The. compesition of a body may be
- thought of as ;

1, Plastics - Clays
2, PFillers - Flint, Quartz, Sand, Grog, Calcined clay
S Fluxea - Felspar, Cornish Stone .

The first provide workability, the second enabla cla.y to dry out, decreaae shrinkage .
and control warping and cracking, the third control fusion and vitrification at the .
right temperature,

I IPE CLAY BO
White Earthenwere Bodies 1100°C
Ball Clay - - 25 30

China:Clay - 2. 2., _ Opaque vhite bodies suitable
Cornish Stene 20 15 . for use with moulding techniqués
Flint _ 2 35 o _ _ . :
Porcelain Bedles 1380%.
China (lay 55 ,
Felspar 25 . Y White translucent bodies.
Quartz 15 Porcelains are extremely _
Bentonite 5 ' C difficult to form by throwing

' ' owing to their non-plastic
China Cloy 45 nature, The inclusion of
Felspar 25 more plastic materials in the-
Ball Clay , 17 form of Ball Clay and Bentonite
Quartz ; 13 . . help tc overcome this lack of

: plasticity.

NORMAJL, SEQUENCE OF CERAMIC PRODUCTION
1. Selection and preparation of suitable clay or oody.

2, Fabrication, . Hand Building « modelling
carving

coiling
8lab construction

Hend moulding -~ press moulding
slip casting

: _ Hachine forming - throwing
e - 2 turning
= extruding
Jjigger and jellying

3. Dryings Iength of time required for drying depends on size, thickness and .
complexity of structure.

4o First firing, Biscuit firing - usually to temperaturs 1000° ~ 1020°%, Firing |
Cycle normally takes place over three days. Kiln packing - actual firing - cooling, -

5+ Glazing. Application of glaze by dipping, pouring, painting or spraying.

6. Second firing, Glaze or Glost firing to temperature required to mature bod,y
and glaze. Firing pericd as for biscuit,

7. A further firing is ‘sometimes carried out to achieve a particular quality, for
example a high key colour or specisl surface effect. In these cases the fired g&aza
wrface is coated with low temperature enmamels or metal lustres and fired to 750
800°C.
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METHODS OF FABRICATION

The nature of the materials used in ceramic manufacture and the extreme stressea they
are subjected to during drying and firing create particular problems with regard to
fabrication at all stages of the process. Thorough preparation of all materials is
absolutely essential whatever method of forming is being used or whatever sort of
structure is being made. ’ ‘

Hand Building Methods

Modelling ~ small articles may be modelled directly from solid lumps of clay.

Larger forms are better constructed hollow to facilitate firing., A clay containing
20% - 30% fine or coarse grog, depending on the texture required, would be suitable.

Coiling - A method of building using ropes of clay to construct a hollow form,

Building proceeds by adding coil to coil and ensuring each successive coil is fimly
~welded to the previous one. ~ Quite large forms are easily cénstructed by this method,
* Piastic claye may :be used with the addition of sand or grog as a filler. '

Slab construction - Slabs of clay are easily formed by rolling out clay to a uniform
thickness and subsequently cut to required shape, tiles, ete., or slabs cut, folded
or joined to each other to form a structure, Joining of pieces must be carried out
before clay hardens., Coarse-grained .clay required to assist drying and reduce
shrinkage. '

Carving - May be used as a finishing process to any method of cons‘briictibﬁ- orasa ..
direct process using solid pieces of hard or dry clay. .

Moulding methods.

Press moulding - A means of moking a series of identical forms using a.single or
two~-piece plaster mould. Simple relief forms are reproduced by pressing a prepared
slsb of clay into or on to & plaster mould. Hollow forms entail the use of a two-
piece plaster mould. Each half is lined with a layer of clay and the two pieces

of the mould firmly pressed together forcing the leading edges of the clay to join.
In each case the drying action of the laster allows the extraction of the form within
a reasonably short time. Coarse or fine grained clays of low plasticity would be
suitable. ' _ '

S1ip Casting - Another method of 'producing identical forms using plaster moulds.
The mould may be-of two or more pieces depending on the complexity of the form to be
produced. ; ;

The process inwolves the filling of the mould with slip and allowing it to remain
there until the slip in contact with surface of plaster has hardened, Surplus slip
is poured off leaving wall of clay around inside of mould, Thickness of wall required
depends on size of article - average sultabie thickness 3, " Clay form remains soft
for considerable time and is not extracted until some shrinkage has occured. Slips
made from clays of low plastieity give best resulis. - '

Machine Processes

Throwing and Turning - Production of forms on wheel from plastic clay and finished -
in that state or subsequently modified by tw..ning on wheel or lathe when clay has' .
hardened., _ . L - '
Jigger and Jollying - A mechanical meang of rapidly producing identical forms. A
special machine or power wheel fitted with a cup head or chuck is used. A plaster
mould placed in the chuck is covered with a sheet of clay and the finished form is
produced by a profile acting on the clay surface.

Extrusion - Clay may be formed with__variéua sections by being forced through a die
fitted to a pug-mill or wad-box, ) ;

Colouring PIGMENTS

A1l colours used in cercmics are derived from metals. In the form of oxid;'s or salts
these metallic pigments moy be applied in a variety of ways - to colour clays, slips
and zlazes, or applied under or over the glaze.



-

Basic oxides with colours produced under normal firing conditions;
Antimeniate of Lead -~ yellows in combination with Lead glaze,

Cobalt Oxide - produces blues in all types pf glazes. A powerful colourant
i‘; - 3% gives strong blues, : o
Chrome Cxide = - extremely versatile colourant - produces red, yellow, pink,
brown or green depending on the type of glaze and temperature,
Copper Oxide - produces greens in lead glazes and turquoise or blue in high
e alkaline glaze. Percentages above 67 give dark metallic lustre,
Ifon Oxide - amber yellow to warm brown according to amount used, Percent~

ages over &% produce dark brown or black,

Manganese Oad.da - brown in lead glazes and purple in alkaline glazes, Used in
combination with iron and cobalt to give blacka. . -

Nickel Oxide @ = - provides range of muted greens and greys, 'Grey-blue in 1éadleu
glaze and greens in tin glaze. -

Uranium Oxide - veried range of colours - orange red in soft lead glaze and
-+« yellow and green’ with an admixture of cobalt. - :

In addition to these basic oxides, pigments epecially prepared for specific pui'pous
are avallable in the form of glaze Stains, Slip and Body Stains, underglaze and one
glaze colours, enamels and lustrea, ) .y

GLAZES

Ceramics are fired ever a wide range of temperatures, according to the composition of
the body and the temperature required to mature ity 1In practice any given glaze is
only suitable over a temperature rangs of about 30", Apart from providing an .
impervious and easily cleaned surface, glazes aré a means of achieving .colour and a
variety of surface qualities, Glazes may be transparent, opaque, bright matt, opal~-
escent or crystalline depending on their composition and firing temperature,

The same two minerals that together make up approximately 80% of the volume of clay -
Silica and Alumina - also comprise some 50% of the weight of most glazes, A third
agent called a flux or base is necessary to form a glaze and cause it to melt and
adhere to the ceramic during firing., Theso fluxes have the property of dissolving
the Silica in the presence of Alumina when heated to certain tenperatures and mixed
in definite proportions, ' _

The fluxes commenly used in glazes are lead, soda, potash and calcium, These are
introduced into glaze recipes in their various forms, though mainly as frits (fired.
and ground mixture of Silica and soluble flux) or in combination with other elements.

Typical recipes for transparent glaze.

1060°C. 54 lead Oxide fiux
19 China Clay alumina/silica
27 Flint or Quarts silica
1060°C, 75 lead Bisilicate flux/silica (Frit)
19 China Clay alumina/silica
6 Flint gilica
1200°C., 12 Whiting flux
72 Felspar flux/esilica/alumina
7 China clay silica/alumina
8 flint silica
1280°C. 12 Whiting flux
70 Felspar flux/silica/alumina
13 China Clay silica/alumina
5 Flint silica
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1260°C, 50 Wood Ash flux/silica/alumina
50 Cornish Stome flux/silica/alunina

Ligt of books for further informetion on Ceramics - availdbe in College Iibrary,

Clay and Glazes for the Potter Daniel Rhodes
Stoneware i Boboslain | ente]. fioes

A ?otﬁai*ia Book Bermrd Leach
The Techniqua of Pottery Dora Billington -
Pottery and Ceramics Kenneth Clark
Modern Ceramic Practice A, J, Dale

“Ceramie Colours and Pottery Decoration Kemneth Shayw

Dictionary of Ceramics ' A, B, Dcdd



Cardiff College of Airt

Technical Course Dip.A.D,
. INZAGLIO PRINTMAKING -
eta i = Etc

The term 'intaglio! embraces a. mumber of‘ﬁrihfﬁaking techniques having
the common factor of the method of printing, i
The fundamental is that the print is mede from below the surfase of the
metal plate, vk

Marks cut, scratched, or-eaten by acid into the smoocth'metal plate can
ve Iilled with ink,  Then the smooth metal surface is polished eTeanr -
leaving the ink only in the marks, ‘If a piece of papar mde pliable
with moisture is laid on the metel plate, aadgtoggpb@r;xhgyzg;ﬁ;passgd
through a roller press, the pressurc of the rollers forces the peper
into the incisions which hold the ink, The ink adheres to the paper
and a print will result. ) : T

Considering the extent of European Art distory intaglio prints were a
late development from other techniques, Engraving on metal (i.¢. to
print) derived from the work of goldamiths in the early 15th Cent,
Etching'which sprang from technigues used by armourers date from the
16th Century. Aquatint was invented by the French engraver J, B. Le
Prince in 1768, ° . ' . _

Before 5b6ut=1860 many-pfints made by these technigiies were reproductive,
There were notable excepticns, Durer, Rembrandt and Goya to name the
three chief, In the period following 1860 artist began to use intaglio

printmking ereatively - particularly Degas and C, Pissarro.

4 factor in the changed function of intaglio prints, reproductive to
creative, was that in the. 1870's etching and ‘aquatint coupled.with
photographic techniques became. the basis of the system described as
'Process Reproduction’, Nearly all -illustrations in books, newspapers
and magazines to-day are by "Process Reproduction™ or photolithography.

CIRADsENPENOIERNELIAGRIBESEROD inED

Materials - Motal Plates.

The usual metals for making plates are Zinc or copper, Both iron and
steel have been used in the past and are of use, to~day for special
purposes (e.g. colour printing), i

The usual thickness of the metal is just. over 1/16%h. inch No. 16
Standard Wire Guage (.064"). Thicker or thinner meicl should be used
with caution. &4 thinrer plate will curl in the press, the thicker
plate will always burst the paper at the edges of the plate,

Acids for Btching

Warning ...... you are reminded that great care mugh be taken when using
acids or strong slkalis., £ _ A

When mixing acid and water - the water must be put in first and the acid
acded slowly and with great care. ; ;

It is not permitted by the Authority to keep acid in-piastic containers,

Etch for'Zinc, Copper, or Steel:- ‘
Full Strength Nitric Acid 3 parts.
Water 5 parts.

LR R N Y N N RS R ]

or Ferric Perchloride
approx 80% selution with water.
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Etch for Copper on!jrié-w LOME s T eBify AT %D wi g e e ol
This mixture is commonly called 'Dutch Mordent!

Hydrochlsric 4cid 10 parts bty volume.
Potassium Chlorate 2 parts by wolume,
Water 88 parte by volume,

use at a temperature of betueen 63 and 75 dege.F.

m_qf_aggm- ,

General; the action of all the acids or mixtures given fa mach alower
when more water is added, The reduction of the emsunt of spier wiil
$poed the corrosive action, but this should only bs dons wiih uaviian,
because so much heat may be gensrated that the etching grvius »iid
blister and float off, * : ' o

Zinc, copper or iron respond diffsrently to the goid, TIn geperal
terms zinc etches more coarsely than the other tuv. f

Nitric acid is fast and tends 0 produce a rough edge with zinc and
COpper. ; .

Forric Perchloride is very slow and ‘amooth in action with little
tendency to increase the width of ths line or area.

Dutch Mordant for copper is of moderatse spesd {at 65 &ag.?.), mzch

faster when varmed, Smooth in action with some tendency to undercut
with extended application,- " ;

It is not the ususl practice to time work in the éem, with the ex-
ception of aguatinted pla_tea._ ) The time wequired is essessed by eye.

For all processes, except engraving and dry point, & pia't.e'mt be
degreased. This is done with the following mixturei-

0L Idquid Ammonia 1 pert
Water . 5pa:l'bﬂ. '
add to meke a thin paste to Whiting.

The thin paste is rubbed over the plate with a rag, and then we.shed
off with water. . % ;

To test degreasing - if the mi'.ar remains in an unbroken f£ilm over the
surface of the plate it is free from grease for the prapuse of ztching.

Etching Groupds

These are -the acid resisting substances put on to the plate surface asd .

through which the artist draws.

Grounds are usually purchased ready made, however the basie of all
practical recipes is beeswax.

Hard or Dark Ground for
‘ ' Beegwax 1% os.
Asphaltum powder 2 oS.
Burgundy pitch- 1 oz, -

Soft ground
1 part Hard Ground.
1 part Tallow

& 1
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Aquatint Ground T :

The ground is nsually powdered Mastic Resin, ‘but sometimes
. powdered Asphaltum, - u* o _
Stopping-Out Varnish . e . :

When a resist is used and not drawn through it iz termed L
"stopping-out'. For emample the back of the plate whick hus to be ™™
protected from the, action of the acid is covered with slorping-out - ’
varnish, Or if one part of the work on the plate has pripressed
far enough it is coated with this varnish ~ it is ‘stoypei-out!,

~ N Pydered Mastic Resin . 2 parf.s by volume

¥Wowdered Shellac 10 parts
Genuine Turpentine 2 paris
- “Methylated Spirit - 60 parts: o
The. amount of spirit is not eritical, but must be sufficient tomka
the mixture brushable but nd too fluid., B o
Etching Techni es i
Deep etching is'where largs areas of the plate are removed by the acid,. -

Areas larger than those normally described as a lime ar: comszidered as
deep etched.

The particularly quality associated with Deep Etching is that the -
dseper ‘and wider the area the lighter it will print, wiih o e,
characteristic darkening at the borders of the area. Govrisd to a
logical conclusion - the ultimate working of “he acid w1l wte a
holé in the plate, which on printing will appsar white {bezsuse it
will hold no ink - see top of Page one), _

Coatrolled deep etching will give a unique quality,

Line etching is the traditiomal tednique and what many pecple mesn when
they say 'etching'. It is very flexible, The results may range from -
a rich Rembrandtesque gloom to the thin mobile line of Matiswe,

The plate is covered with Hard Gmun&, which forms an ecid resist,
With an etching of the acid to those parts of the metal exposed by
drawing. - | = H L et Y ; -

1~Gi _Etching was invented for .thﬁ-,ﬁu'poae of simulating d.mwinéa
done in pencil or crayon. There are twe major ways this tochuique can. |
be used - the troditional or the contemporary method. ; S

Traditionally after the soft ground had been laid on the piate it is
pressure sensitive, and over it was placed: a piece of pyer. YVhen the
paper was drawn up on the pressure of.the peancil made ihe grovnd ad-
here to the back.of the paper in direct ratio to the pressure applied.
Because the paper was not smooth, -the ground.adhered *n it unevenly
producing holes in the.ground similar to the ‘pencil wizk o2 paper.
Although frequently the plate looks unimpressive befors printing, it
is suprising how faithfully the mark of the pencil or ciayon is repro=
duced in the print, W ‘ L .o

Although this technique is traditional it is by mo means without
validity to contemporary artisis. RS

The contemporary manipulation of soft-ground etching is based on the
fget that is 1s pressure. sensitive, therefore any object having tex-
ture when pressed in to it will reproduce.. ' :



- a particular tone,

4

Thin rather pliable object:ii ‘such-as lace, a feather, etockings, & strand
of wool, some embossed wall paper, plastic gbjects, dammsk, leaves, all
produce first class impressions. " ,

Auatint. Is a technique invented to simulate tone, which it does well,
and far better than any other etching technigue: Basically = duating,
of" finély powdered resin.is 1laid on the metal plate, The plate is
gently heated until the resin melte, and Tuns together to form small -
globules. The plate then cools. 4n aquatint ground locks rather like
fine beads of sweat on the arm in Summer. - , :

The resin prevents the acid from etching the plate, therefore the acid
can only act between the globules of resin, -etching sz=1l pits,
According to' the ‘time the plate 4s.in. the -8cid the pits vary in depth,.
The variety of their depth controls the -amount of ink they can hold
end deposit on the paper: A o Eao , il Ya e _

' The tone simulation on printing depends upon many or few, deei: 5_1' :

E

shallow pits depositing ink at a given place on the paper; . Because.
these are very small the eye reads them as tone - like a nswipaper
photograph, o B sl . o o

An aquatint ground can.be laid in two Wayale CH o
Hand sifting - Af mestic resin is sifted through four or five layers
of fine mesh Jnylon stockings do this well) on to the plate, the resin
on the plate may be heated and a ‘toavse ground will result, This
technique is not well adapted to simulating tone, but produces.a robust

*
P

4quatint Dust Box - the plate is placed in the diuast box which lays a

. fine controlled ground, and gives results likely to be most serviceable
v 'ito.the majority of requirements, ek o, o e

Horking Control of antiﬁ}.::-

. Tharé are two major methods of control..‘ A test strip is made for both,

The test strip is a narrow plate with an aquatint ground 1aid on it

' similar to the one is use on the produstion plate. The test is
dmersed in the acid for 5, 10, 15, 25, 35, 50 seconds until about 120
to 150 seconds is reached,  When printed. this test strip will tell

how long the plate should be immersed in the-gertisular-acid to obtain

v

 Tho Tirkt method of control is to select the 1ightest part of your

-desi

design and immerse the plate for the time shown oa ‘the Tsst Strip,
Then stop-out all the lightest parts of the ‘design. Nest seloct the
next, darkegtupart of the design and put the plate in the apid for
the time ‘hd(uired to reach this. Then stop-out the part of the

wgghiich were next .to the lightest, The process iz carried on
until the darkest part of your design is achieved. '

The second method of aquatint control is by 1ift ground; soms times
called 'sugar aguatint'. With this method proceeding from the lightest
to darkest tone is still required, but.as the marks are always positive

" it has. admtagea. e o g . ;
 Designers white or sint white watercolour paint is mixed with sugar

syrup to & convenient brushable consistancy. The major part of the
mixture should always be the paint not the.syrup, - - ,

With the mixture the part required is drawn on the aquatinted plate.
With practice hair-lines can be drawn. The paint is allowed to dry.
Then the plate covered thinly with varnish mede from equal parts.
mastic varnish and pure turpeatine,



When the varnish is dry the plate is immersed in water. .The part drawm-
in the paint mixture will float away exposing the agquatint ground, - :
This will be the only part of the plate to react té the acid, The
rgmihlging ;part covered wit.h varnish’ wil:l. be protacted fn;«m the action

o acids - -

The PI‘OOGQUM may be repeated fw the number ai‘ tones mquirad 3. howver ‘

after about four goatings of varnish the plate beccmes siow drying
therefore.this is about the pmcticalltmit. ‘

For very exact work the procean dsacribed may be carried cut on the
metal plate and the aguatint ground 1oid after the paint hes beep flosted..
off in water. I‘hia is the best sys‘bem f.‘or delicate aquatinted line

-

drawing., : . _ g e

W RS RMSYIBIN ISP ENBASRED

The fundnmental pmcess is deacribed at the top ot page one

m._, Hhite or slightly cream paper is msual., The reason for this
is well fou:ﬂed. and. will be demnatmted. . :

There are m:mspec:l.a].t papors for i.nt.aglio printing, but the useful
range ig restricted (and tending to become more restricted), because
useable peper must meet the following requirementa:-

paper must have wet strength because it will be used damp

no coated or filled paper is usable,

it should not be excessively.-sized or reain bondad, :

the paper must not have excessive texture or surfaoce 1rmgu.lar1ty.
Plates could be deeigned to print on such peper but it ia a mtter
for e:q:er:l.ment

Paper prepamt.ionz-

Paper is too inflexible when dzy, therefore it is damped. It 18 . .
essential that the dampness ard consequent pliability is mlete o.nd
evenly distributed- through the sheet bafore printing,

To achieve this state paper must be preparad well i,u advance of uae. '
With some thin' pnpers this might mean twenty four ho*zrs, with thick
heavy paper a week or more will be reguired. |

Detailed instruetion Will be given on how o prepara I'alﬁer.' = g

&__j,gg_igg Tn the ca~2 of intaglio are of sjmle mr:oaitinn.
;‘ ‘t‘ H b--- B , OI,-

a pigmnt or pigments, an 0il varnish in uhich t.hay are grour:d.. . In

most instances black ink is mede up in the. m‘kﬂhﬁp- Otkar ccloars

are purchaped. ready ground,
The common black inks are, e Wb e

printing the blackest T
printing a warm, slightly brown blac.k
printing a cool, slightly grey. b]ack
printing a silvery grqr bhck

It is possihle te mix 011 yerniches.of different vi.acogity, and a .
varying proportions of the blacks listed. It might seem unl:l.kely but
the variation can be detected in the prints,

Vagetable Black
Frankfurt Black
Heavy Fronch Black
Light French Black

RN

3 .
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Briefly for “his reason; when an intaglio is printed the ink ia .
deposited on the.paper:in varying amounts. A very thin depasit ie- :
transparent, a heavy eit is opaque. The light is ralected baok
from the paper through “ink; :where this is thin, but not where it is
thick. The colour of the ink as perceived by the eys varias accordingly.-
It f8llows that in intaglio printing a 'black' print in fact takes on
subtle variation of colour which can be muted by the usé of one black
pigment, or enlarged by a mixture of black pigments having varied '
sharacteristics, The extent of the variation is.further enhanced .by a
mixture of oil vamiahea of difrerant viaeoaitiea.

ML&M&?{ ,

First the plate must be clean front and back surfaces, It is then L
placed on the heater and warmed a l1ittle above blood heat, Then '
printing ink is rubbed into the isage.on.the.plate,..This.must be done
with care so no part is missed. If the image only occupies part of the
plate sm)rface the vhole plate must be ink (the exception is in colsur..
printing). :

P

The whole surface being covered with ink requires to be cleaned until

the unetched surface is clean metal,. leaving ink in the image only. To . -
what extent this cleaning is carried out 15 dependent upon choice, '
Whether the metal is polished to the point that only a virtually un- .
detectable film of ink is left (®.g. Picasso suite: 'The Sculptors : s B
8tudio'), or a tone of ink i85 laft 1n mdaration but clearly seon must el
depend up on the artist, - i

The cleaning is done-by a thin gauﬂb'called-printing canvas, It 48 uswal ..
toc vee three pieces, dirty, fairly clean, and done practically free uf £ e
ink, These pieces are uaad 1n turn, and changed ag the pln:ba 'beomea 43
free of 1nk. S £ EPE o8

A firm direct wiping action :ls used hwing at a.ll timea 'bhe plnte on .
the jigger (a box) beside the plate heater. If this is not done uneven
wiping will take place. -

When the plate has been wiped clean with the printing canvas; it ean he

further cleared of ink by wiping with the palm of the hand. Thahand
should be first wiped on a black of whiting. Too'much whiting on the . © s
hand will spoil tha prmt.

It should be no‘{:ed a mll. plate ‘can. bo ptvpared for the p:\asa in e faw
minutes, a hrger plate takes conaidembhr longer. ~ .. . R
~ion%. arzer olb . '

A plate about 17" x 12".conld easily take half an hour to ink anc't wipe, -
This procedure is repeated for each pri.nt.

The inked plate 1s laid on a sheet of tlssue paper on t‘b@ bed, af t.hef Ve s
press, over it -is daid the printing paper, then ancther sheet of tissue A s
paper. The press blankets are.carefully laid dewn, making certain ﬁ?ﬂ? sy
are true and flat., The press ie operated, -and the priny rempved.: S

First a general observation:, an intaglio prini in colour where the image .: . -
is representotional and the desire is .to repregent three dimensions -is . -
usually an aeat.hetic ra:llura.

£, .



,_ as free of ink as possible,

i

" an intaglio print, S

Historic examples where the colour was printed from plates (i.e. not hand
tinted) show few successes in presenting- & homogenous aesthetic sensation,
It was not uatil other aesthetic. possibilities were investigatsd in the -
-20th €entury that the true resources.of the intaglio colour print were

3 < Hine n gl T L Pl i o= . ;

At the time of transition two artists did achieve a limited success -by

gkilful cowpromise - Mary Cassatt (USA. 1845+1926) ard Tho. &. Steinlen
(Suiss 1859-1923). . h AR P i

It is in these 'other' areas of aesthetic sensation and exprsssion that
colour intaglio printing offers a veluable rescurze to the artist, because
it will give ¢colour qualities unobtaimable by other printing methods,

The fundamental resson is simple: intaglio prints on to the paper a skin
or strata of ink that can vary in thickness. The variation is quite
obvicus te the touch, In obher printing processes the veriation in ink

?‘bhi.thi_a'{sé is minute, _
- The variation in ink thickness produces a unique opticsl quality - which

.to be appreciated must be seen, not read about.- however an exemple will
‘make the point clear, A Momasiral type blue can be printed intaglio to

give an optical sensation varying between blue/black and pale blue/grey,
By other methods of printing due to the physically differont wey of
depositing ink on the paper, a similar colour transitivn is an optical
fact {the property of Dichromism), bencs.-the..special colour quality of

Intaglio Printing Inks

" Because the property of Dichromism is chiefly noted in ti‘ansparént colours

. ;and diminishes %o extinction as opacity increases, most of the effective
. range of intaglio printing inks are transperent. ' Opague inks may be used
- but the particular optical quality referred to is diminished,

?xvfthl'txfginsparent. é'ﬁdbfmque inks may be used in the same ;jrifr_b, o

High grade offset lithographic inks may be used if they are thinned with
copper plate oll to lower their viscosity. But it is better to use

intaglio printing inks,

It is useful to remenber that artists quality dry pigment may be ground by
hand in copper plate oil to make colot ink in the wey that black ink

is made. - L

A note is required on Yellow printing inks, Theorstically these should
only be printed from iron or steel plates, because of a chemical -

. -reaction between the pigment and zinec or copper platcs, which turns

the pigment grey. It will be found that if you work ircm ‘a-perfectly
cléan zinc plate and do not leave the ink standing on 'the plate good
yellow can be printed. The point might heve to be gonsidered if the plates
were being handed to a printer to make an edition, B e

ing-up a P T B'_a

The working procedure is the sdwme as for printing in black (see previous

. pages) except for one change in wethod of work.

The difference is that when applying coloured ink you keep this to the
incised part of the plate - the object being to keep the plate. purface
When wiping the plate the surface must be ‘as.clean as possible (at least
for most work), otherwise the next colour will be, tinged on printing.

A fresh piece of wiping canvas is used for each colour, and usuelly the
pieces are smaller than used for black printing,



These.notes can only deal with some of the possibilities brought into
being by a variety-of designs for colour printe., . The two basic lines.
of approath &re. given-in detail; ?arint.ion to mt the prtimﬂ.ar work
in hand should be based on Lhem, . _

Throughout it'is-assumed that the separate platea haw im&ges which can
in fact be ‘printed in register. ‘Many students fail to realise that if %
this’ éa not so, the bigheat standard’ oi' presa wrk vill mt- preduce .
register, 3 -:f_. - :

001qur registmticm of designa that mquire ‘both preciaion of regia»—
tration and are complex in form, require a high stacdard of production
techniques from the start. This type of design B!muld be careﬁl]y
cormidered befcre the work is started.

It should be likewise be rememhemd that printg of the gmateat m
_complexity are of-ten the easier t:o prodtzee; mah depenﬁa apom the, .
method of mkmg then. .,\ , 2o
These mtters are part. o:t using the mediun cmtively ani e mbject éi
for the students personsl mvest:.mtim.

T ]

It might be imagined that from such restricted means, d:ich avomu any
--registration procedure, will imply a aimpls oolaab ATRge. . This f&r o
from the posaible results. o

Two coloured inks my “be used. Ona to £111 the’ i.nc:laiéns, the other
to be rolled on tho surface of tiis plate. If a hard rolior is used the
ink rémainé on the surfoce. If a soft roller is used where the. roller

‘.- gags. into the larger incised arsas an amalgamation of the colours take

plege (W.B. not a mixture). It should be remembered that the. .,
variations of colour in the incisions ie controlled by their depth dnd
width: thbe rclled colour on the surface is ¢omsiant, bul where, the
~_--_-_:-_roller sags and amslgamation takes place the oolonr will vary,.

In the’ description above.it hae been assumed that two colours are used
for the whole of the plate, but it is easy to visualise designs where

- more than one colour is used to £ill the incisions, and soms where more
thon one eolour could be mlled on to the surface of the plate,

Using this methud the plate qn!;r goes_thm@ the press wnce.

Two problems beset printing mtaglio from more- than one plata and they
are insoiuble, therefore a choice hag to be ‘made- eraan tham miwn
des:.gning the priat, i .

The ﬁrst method is to have all the pla‘bes to be.uged inked-up in their
appropriate colours and then pass them thrnngh the presa "Ghe after the
other to achieve t.he colour print,

One of the problem the mg\d!ﬂ: this method - is tMt at least some
ink is offset with each passage through the press, excepd- the last plate.
This loss of density, in practice, is usunlly oot serious except that it

.+ bars heavy deposits of colour. The heavy deposits of ink ¢an be avtided
by using aquatint-and/or soft ground etching, for all except the last

printed plate. But it mmt*bo overlooked thai'. there- I.B the QAisadvantage
of offsettings - ) S—



The second method has the problem of difficulty of registration, al-
though the ink film is undamoged. The first colour is printed and then.
left to dry., This mcy well take more than a week, The paper must then
be re-damped to permit printing the next colour. Because the paper was
stressed on passing through the press on the first printing, on re- .
domping it is unlikely: to regain its exact dimensions. This will lead
to registration difficulties with the sécond and subsequent colours.

A mbsidary method of preduction is to print on dry papﬂr by silk

screen, - lithogmph. or letterpress and then domp the paper to print . 0
intaglio, This is not a préduction methed giving accurate registration, .

but is able to provide passable registration, and intere stipg combmations
of printing methods. - -, : .

For most. artista prmta tha beat praduction methcd is the first one des- |
cribed, _ 7 ) . 1 . :

Both methods require all pJ.atﬂs to be the same size, This is must
mpor’c._at becauae amr error wiil dastroy mgis'brat.mn, :

Press Wgrk _

As the plates are required to be emctly the same. size this is used to
achieve reglstmtion on tha preas. ' ,

The pri.ntin,, paper mst be larger than the plate and the mrgina required
around the print; further there must be an allowance at each end for the
ruller of ‘the press to stand on the paper. If the margins around the
printed area ate fairly genem\us it is pgssible to use these for the
roller.to-rmest on., This is an important matter., It will be realised .

that it can control the size of the plate tc be printed on a particulnr
press, with particular sheets of paper.: Check befors meking the plates...

First - ink-up all the plates to be pr:lnted in colour.

Next take a piece of thin paper (e.g, tracing or detail.paper) and put
this en:the bed. of the press. It should .the same gize or larger than
the printlng paper. . ; . ,

A piece of thick paper or thin eardboard should be prepared. The size
of the printing piper and in it an aperture is cut the exact size of the
plates. The position of this aperture is to be where the imsge should
print on the printing paper {having regard to margins etc.). It is
essential that the paper or thin cardboard should be slightly thinner
than the plates. That ie when the plate is placed in the cut aperture
it should stond proud of the card or paper., This piece of thick paper
or thin cord is now placed on the bed of the press.

The arrangement on the press is:- thin paper, then inked plate, over
which is fitted the card so the plate comes through the aperture, next
the printing paper and imcking tissue paper. The whole of this
'sandwich! should be aligned and entered under the press roller. It is
wise to check that all is in order once t.he 'sanduich' is under the
roller,

The proof is pulled in the normal way, emept that the bed is only
allowsd to travel far anough to clear the plate and margin, but stopped
while still holding the thin pnper on the press bed, the card and the
printlrg paper.
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A COMPLETE METEHBOD

DRAW IMAGE

GUM UP
Guming Up Solution

ETCH ONE

Victory Etch: One Part
Water: Four Parte

GUM UP

* This can with advantage
be gum etch

PREPARE BLACK INK FCR
ROLLING UP

WASH OUT

LITHOGRAPHY DIP.A,D.

OF PROCESSING

Fan dry and duet image with
french chalk,

Wipe and polish gum to a thin
film, the image should have the
gum gently 'polished! off.

It is imperative that the gum
is dabbed on with a sponge or
the flat of the hand so that
the gum is well set around the
image.

The drawn image can with advantage
be left for 24 hours to enable the
grease to be absorbed in® the
texture of the plate,

Flood on etch and keep it moving
over plate, watch fine parts of
image; leave on approximetely
two minutes. .

Pour excess eitch,

" Dab to an even layer,

Fan aimost dry.

See above for technique of gumming
up, (2)

If gum etch is used, do not delay
polishing to a thin film especially
over delicate work.

Pour a pool of turpentine (genuine)
on the plate and add an equal
amount of wash out sclution.

Using a dry cloth, wipe the

image to a grey film of grease;
the black pigment of the image

is dissolved by the turpentine
and the washout ensures that the
image is kept charged with grease.

Wipe dry.

Wash in sink,

The water will dissolve gum and
so float off the film of grease
from the gum 'stencil' covering
the field.,



Te

8.

9»

10.

11.

12.

N.B.

ROLL UP BLACK

ETCH TWO
Victory Etch: One Part
Water: Two Parts
GUM UP
PREPARE INK FOR PRINTING

WASH OUT

PRINT

Remove excess water after
washing by use of sponge and/
or blotting paper.

Apply ink with roller when
plate ig MATT DAMP,

The plate must AINAYS be MATT
DAMP when inking up, special
attention tc be paid to the
dampness of the EDGES of the
imege.

A trial print can now be teken,
if this is done re-roll up black,

Flood on etch.

Ieave two or three mimmtes,
During this time blemishes can
be removed by circular motion
using splinter of wood or etch
stick, do not destroy the texturs
of the plate.

Watch fine parts of image.

Pour off excess etch, -

Fan almost dry.

See above for technique of
gumming up (2).

See above for technique of
washing out (6)

Remove excess water by sponge
and/or blotting paper,

Eeep plate MATT DAMP,

It is advisable to damp the plate
after two passings of the rollexr
over the plate, particular
attention bsing taken of the
edges of the images,

Before printing fan dry,

Before examining the print, damp
plate,

If there is trouble in printing, gum up before proceeding further,

If plate is left for more than 20 mimutes, gum up.

If plate is left for a day or more, wash out colour and roll up in

black and gum up; it is often useful to etch after rolling up

black and before gumming up.
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INTEGRATION COURSES. INTRODUCTORY TECHNICAL COURSES. FIgE ART/3D DESIGN

aese courses, timetabled for evening sessions, are to introduce simple
nderstanding of material, tocls, handliing aund limited fabrication. e
21llowing notes ars thus brief and should not be thought of as exhaustive.

) TIMRER,

imber, a netural fibrous material, comes from treecs which are called
xogenous, l.e, they increase in girth each year and this growth is shown
4 rings in.,rqsa section of the log. There gre twp maln types of
xogenoug treesy vonh W o o i B z B

'\ Needle leaf/temperate zones: these yield §g§%ﬁgﬁ§g§ having &
+tpucture of mulitudinous elongated cells: Fir/White Pine/Poplar/Bass
lood/Cedar etc.,

) Broad Leaf/warm-tropicel gzones: these yieid Eﬂ:ﬁﬁgﬁ%ﬁ having widened
ad elongated cells strung in continuous tubes: Agh/Osk ﬁahogany/Beach etc,

ach type of wood has its own characteristics and usage, in the main we
hall be dealing.only with softwoods,

ne felled log is converted at the sawmills into desired units, usually
utting either at a tagent, longtitudinallyl guarted radlally; or

seled for the producticn of ply boards. Frashly felled timber contains a
igh % of water, this is reduced before the timber can be workable and
table; Notural Seasoning is & reliable but slow process, today nearly all
imber is seasoned by Kiln Drying. Although seasoned timber continues to
2act to atmospheric humidity cnd expansion across the grain is considerabl
it ‘neglipgible along it. : .

ere are specific ways of ordering timber the following applies only to

yPiwoods ' ) ¢ u ' '
Rough cut from the saw, if 2" x 1" is ordered it will be the stated size

) Planed, or Planed Square Edge (P.S.E.) if 2" x 1" is ordercd it will be
undersize approx. 13" x 3". in both cases the timber will be available. 1
lengths of 10-~15 ft. T— L ;

slection and Ordering _ : _
Determine the most suitable type of timber for the job.

) Assess size and whether rough cut or PSE is required. :

) Calculate totel length required and allow for wasiage in cutting.
Calculate the totnl of unit lengths that you want to cut and order the

most economic availoble lengths to avoid shortoge or wastage.

) Check timber for obvious grain splitting, highly resinous grain, knots

: , SRS SRRTAE etce. 3

Vhen seasoned timber may have warped, check by sighting along grain
against one eye, reject all unsuitable material, ] L :

} Prior to cutting check the timber for square across the grain with a

?yjsquare.ﬂark out the positions of units toc be cut avoiding all knots etc

5 Jointse « L > B - ; :

irking out is first indicated with a hard pencil, and ruler and try square
re employed to give right angle divisions. 45° and other angles can be
srked with a Bevel, vhich is an adjustable 'square', After marking with
sneil, lines should be heavily scored with a stanley knife as this will
liminate splitting when sawing, and also serves as a planing guide,

sen timber is found to be out ~7 squere, one side should be marked, sawn a
laned and then all subsequent merking out taken from this true side, which
5 moarked as such. :

or certain merking jobs a Marking Geuge is used, this can be sct at the
.esired measurement, locked and then drawn down or across a true edge
cribing a mark, which saves calculation and crror.



Try Square: Metal blade locked into wood e ST

stock to 90° used by working off true edge }F - blade "—"
and ensuring that stock is firmly pressed - e T
to edge. Vhen checking surface sight under L7 e b -
blade to look for daylight indicating L=
uneveness. . I
Marking Gayge: Beech construction, stock L s
along which a sliding block runs which s 250 s resmtesaitostymts B
can be locked in any position. From the L |
stock a pin projects reguired required - N N
measurenent is set off from pin to block. ‘m - gset measure
When set it is drawn deliberately and firmly
down a true edge, Moprtiice Gauge Has two N 5 A
PinS, !f / /:,’J:;"

: z’/d}?/ .
Bevel: Metal blade pivoted in wood stock, N A% it 45 At
blade can be locked in any desired sngle by .;f,’ v T L amed
thumb screw. . s L &g

i i T G

Cutting diagram:

=, cutting action of

i

el 82w, N,

sav cut on or inside cut outside work line M T
worl: line will result ill ensure accurate \\\S;msizagn:hruat
in work being under worZ measure, any waste . .
ERE , hand helding
required size, planed off, _ hook ri .gid to
beneck,
Sawing.

The saw blade will have a thickness, saw guitside the marked lines

leaving approx. 1/16th" outside the line, this can be removed by
planing, '

When sawing, planing or chiselling it is essentisl that the timber is
locked in a firm position to the working surface, either by clamping
with G Clamps, holing in the vice, or holding against a bench block,
this will improve efficiency, accuracy and will be safer. Make certain
that long hair and trailing clothing are not getting in the way, :

Saws, All saws have a certain number of teeth per inch called £ p 4

a) Rip Saw: used for cutting down the grain N T AN N
cuts on the forward stroke, and should be Sl SN N
held at approx.‘60°-45°, Rip Saws have few N i ae .
tpli and cut fast but coarse. R

b) Cross Cut Saw: used for cutting across the /'\ ™

grain, cuts on forward and back stroke, held 1/\\ / : .\'nw//'\\\\
at approx. 45° has pointed .teeth usually more ¥ T W5 T
tpi. thus cuts slower but finer. g ,m._,.,___,/

e) Tenon or Back Saw: rectangular blade with ~ _ £ :\
very fine teeth, used for cutting along or | M)
across the grain, held horizontally, ; _ o=



a) Pad or Compass Sawi flexible blade set in - -

removable handle; used for cutting curves or T B e |
circles, Helad to work aither ver@ically or : ' %
horizontally, - T,

metal frame, fine teeth, used for cutting. Qup

o) Bear Bunes Buwow blade held in tension in H
containqd rorma, and ro; fine cuga. '

The eleqtrically Dowered saw cannot stoP itaelf Eﬂd
is potentially 1ethal precautiona muat be taken '
‘before using, 3 : Loy £

a) Circular Saw, electrically powered set 1n rrama,
with adjustable gujdes, cen be fitted with rip op !
‘gross cut Plades and id only uged ;c. bulk cgttiﬂg.

b) Jig Saw} narrow flexible blades with range qq tpi,
held either at one or two epds and elegtrically’ owered -
cuts with or acrasa grain, should be used on 1i g iy
materials only, £ max, will cut qurves of 1arga £ 8
radiua. <"y f-

: - | s
m ' - Ti 14 “.‘ ‘_ '
Blades of hardened and tcmpered steel set in | B

ash, beech or boxwood handles. come in range
of sizes usually &"-1%" i R

a) Firmer Chisel: parallel rectangular blade 'f?féer
for all general Joinery  johs. used for cutting

with the ain or across. K b, .

= ; S; Sharpeni
b) Bevel Edge Chisel: Angled sideg to blade ; wglg %ﬁ §§;
allowing clearance for fine working., Fopr use 0T o
with or across grain. G-~ Grinding

angle: 25230?
Chisels will only function efficiently if they g \
‘are sharpened exactly. The grinding sngle is’
prepared on the grindstone and ensures that the
cutting edge is at 90%, unless the edge is
severely damaged this. need not be touched,
The cutting angle is ground on a sharpening
stone, with oil, using a sharpening gaugs,
this should be ground before each Job, and
the burr on blank face removed,
A sharp chisel will cut with hand pressure
alone on light jobe, for e removal of
heavier material a mallet wooden/) 1s applied
- to the stock.

PLANES.

A smoothing plane is essentlally a wider

. chisel blade mounted in a rectangular wood or
metal frame, allowing the blade to be

advanced or withdrawn, and tilted to give
light or heavy cuts. Prene Blades should be-
sharpened as above, Light cut is used to -
finish planing job. The plane should elways be
laid on its side otherwise the blade may be
chipped, Vhen planing across the grain material
should be beveled off at the end to which the
plane is working to avoid splitting the down
grain,

¢  India Sharpening Stone l

-




There are various other forms of plane, Rabbet
Plane, Grooving Flane or Combination all designed
to cut grooves, or remove material to controlled
width and depth. : -

before each job and the blade set sgquare to the
bed with correct cut, by sighting along bed.

‘..4

———irpotion of plane |

NN 1 T S,
S

7 7
Like the chisel a plane blade should be examined |%
!

QT =a et g S N e Y . g

rguere | Plane Iron, ;
?25% l ol - S ~ Skharpering &=gle : 30°
*\\i ' G - Grinding Angle : 25°

¢ For drilling holes, ensure that
drill bits are sharp and are located in
the centre of chuck which is tight. A
sharp bit will not need excessive down
pressure, (Do not take top off chuck as
jews and springs will fly out).

Electric Drill: Ensure that the bit is N .
securely held in chuck which is tightened R S
with an Allen Key or patent geared ~T
key. Do not over tighten, Put drill off R
when changing bits. "‘"_i
Pedestal Drill: (use under aupewision). i‘ },

‘,

N

e

".
\ oo
-

. centra bit{brace)

sce above, make certain that table height A

is correct and clamp weste material to -_‘l

bed with work clamped on top of this. i Ly

When using any drill meke sure that work .\ -] % N I D ——
is held rigid. ' Tﬁéqq ..1_ O )__._ .
Brace: used to bore larger holes, centre| m - (-
Bite, twiat bite end cxpansive bite omn | .2 7i *Xensive bit (bxace)

be used,

drilled holes: two sizecs of drill are needed "

Screws snd Drillat screws are driven into t‘\‘"r}'7' &) K'":"T’? goupter
d "‘"""1‘": i
a) Clearance Drill, into which the top of o |

t)ixe screw passes, : ; . 1 a) | § clearance
b) Thread Drill, slightly smaller than the thread = e 1
so that it can bit into it. Consult a drill/screw =i '
chart. : =2

c) Countersink, to angle off clearance hole so %1 2) b st
that head will be flush with top surface. E I

L
There are various methods of joining wood, nails, screws, dogs, dowel,
Jointing, in association with glues, or on their own. 4#s a geheral
rule screws or nails driven into the cross grain of wood will be weak
and will cause splitting.

Screws® usually comntersunk or round head, simple slot or Phillips cross
head.,
Nails. Wire Round Head/domed/panel pins/panel pins with conical head
enabling them to be driven in flush,
Ques: Hot Water Glue, good for firm joints where job can be
clamped uﬁ to dry.
PVA VWood glue, cold, again clomping up ensures firm bond.
Uni Bond.PVA as above -
Evostick: Impact Adhesive, light pressure forms permanent bond,useful
for laminating sheets together, useless for small joints,

While glue is setting work should be clamped up or lightly pined in
position. ' :



Available forms of timber and boards.

PSE; DRoupgh Sawn: Lveilable in a range of stock sizes,

2lywood consists of three or more leyers of wood peeled from the log,
and cemented together with ths grain of successive shests running in

opposite directions, == i,e. Very Zlexible sheots-whioh can bo curved/steamed
available from 1/64~%" into position or thicker etable sheots,

Mutiply core is built up from narrow strips, faced with continuous sheets
availsble from F"-1"

Block Board: core made up from narrow spacer strips faced with continuous
shez%s, cutting often reveals inferior cores.

Weyrock Composition Boerd made from compressed wood chips and dust glued
together, availeble %"-1" very fibrous and tends to chip when cut.

Yoncers : ALvailable in uany types of wood, pecled frem tree and very thirp,
flezible and light to cuy/usually show figure of tinmber clearly,

owel : Available in stoek dimietors, planed through éies, useful as solid
method of jointing membors with or without glue,

'Youlfod 3ectiona': Avzilable in a range of types, planed from lath , use obvious!
depends on type e.g, relicie for framing etc,

BLELBITDARY IORITJECP QRGANISLTION

1; SILACT A FIUM 3ENCE TO WIRE ONH/CLIAR OFF JUME/STIZP DO,

2) DA TO.CU OTCRE DCULS REYUIRID FOR JOB/RITULNN DALY YOU HAVE PINISCED “rITH

TC L7.ID CLULTERING DIICE,

3) PLACE TOCLS Iil CREUTRE WELL CF DTHCH: CZISELS OTUINTISE DOLL ONT9 TLOCD ETC,
AL'LYS LAY PLANE O ITS SIDE TC AVCID DAMAGING BLADE,

4) BITUE TILT LLL TUOLS INE SIUNP/MIGUTNT TEAT TCOT IS FRLD PINWLY AT ALL TILES
%0 POT IAMLIR ABOUT ZOLDING TCCLS / CUT A LY FRCM YOURSILE,

5) PIUEL ZUIRLEIT LUST CILY B3 USES UNDIR SUPERVISIZL,

8) T YCU IAVE PINISEID TORK RETURN ALL TCOLS TC THNIR APPROPRIATE PLACT TH
SRCRE/ILNE CIRTAIN TIY ATE SIGIED CFF/ CLEAR TCRUING SUNFACT/STOIT ToaX,

BLCT DISL CUFDILLD I8 FULY JUIPFED, IT IS TB CCLLICTIVE 2ECPOMIIBILITY CF
TLE GLOUP P DTUDRNTS TONTING AT ANY DIMS 7O RAPLLOE ALY LCST OR SAV.EILY
SELGIZ TTILD IR BTUIRLINT,

co foundation 1663
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CARDIFF COLLEGE OF ART

TECHNICAL COURSES .. P;gsteq Casting DIP.A,D,
Natural and available forms of the mater;gl -

]

Plaster is a natufal rock (Gypsum) or Alobaster) whose naturalochristaline structure
has been broken down by dehidration - firing to a red heat 750 C. The calcined
gypsum is powdered and additives mixed to control setting speeds,

The material commonly used by sculptors is a superfine white plaster (Dentel
Plaster) which sets in 10 minutes.

There is 2 wide range of plasters manufactured which vary'iﬁ.hardhess, setting speed,
rate of expansion during setting and cost. British Gypsum Ltd., Newark will supply
informatiocn, : :

Methods of working

Different types of plaster require different treatment, Coarse Plaster requires less
water. This article deals with Superfine Plaster. . _ -

Equal parts (by bulk) of water and plaster will give a weak mix. (Low mechanical
strength when set). The usual method of gauging the mixture is to add plaster-to -
water spreading the plaster rapidly and evenly over the surface of the water. When
the water is saturnted and the plaster is seen above the water level, the r.oxture
should be stirred thoroughly., . o 3

It should be noted that if the plaster proves to be too weak after mixing more
plaster cannot be added. If however the plaster is too streng weter may be added to
zive the correct strength. The tendency should therefore aluays be to make too
strong 2 mix. '

Colouring moterials and other additions should be non-scluble,

Methods of Fabrication and Egodﬁctiog _
Moulds

Where only one replica is reguired the mould can be chipped away fronm the casting,
this is ¥nown 2 waste moulding. When several castings are required noulds.can be
made from Gelatine, rubber or wax. Plaster piece moulds sre used normally in the

Ceranic processes. . % '

Waste Mculds

The mould will be applied in pieces and the number and arrangement determinéd“ny"";”'
the following considerations:- :

1. The pieces must come away from the model without breakiﬁg and be easy to clean,
2, Access to all parts of the mould must be possible for filling.

The parts of the mould are separated by feﬁceg. These can be mide from Brass cut '~
into lengths abeut 2" x 1", The fence is constructed by passing the brass strips
into the clay and overlapping each piece, : '

Where perfect points are necessary the mould should be divided with clay walls. In
this process only one piece can be made at one time. Before adding the next piece
the clay wall is refmoved and the exposed seam painted with a thin wash of clay to
ensure separation, '

Tt is nlunys useful to colour the first coat of plaster. Wuen chipping off the
mould one wotches for the coloured plaster 'and is warned that cne is nearing the
casting. Any metal oxide is suitable.
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The mould is usually built up in layers. The plaster being covered should always
be thoroughly wetted. Depending upon the size of the piece the thickness of the
mould will vary from 3" to 1" with a quarter thickness at the seams.

When all the pieces have been applied to the model it may be necessary to re=
inforce large pieces. Black mild steel or timber is used.

The re-inforcement is tied back to the mould with scrim dipped in a plaster mix.
The scrim should be used economically and kept a.my from the joints, Scrim is
an open hessian, with #" to 3" mesh.

It is sometimes necessary to re-inforce marrow,piéces of mould and in thia case

galvanised ircn wire ofrg or 3" diameter 13 used. The galvenisation inhibits -

~ rusting which would cause weakening and crumbling of the plaster. Thoroughly -
shellaced mild steel may be used. This type of re-inforcement is applied alter the

. first layer of ple.ster and is held in p]ace only by succeeding layers.

o_remove the mould insert thin blades (t.able knives, paint scrapers etc,) into the
seam and feed water into the opening. This operation should never be mshed
Rock the knives in the seam and pump in water,

When the pieces have been removed they should never be left lying flat as warping
may occur, The pieces should be re-ssgembled and tied together,

The hould should be washed and a parting sgent applied. Victorian craftsmen .
first soaked the mould with a scft soap solution, after soaking thoroughly the

mould was highly oiled with nape oil., There are now patent parting agents obtain.
able from Tinans' but probably the best parting agent is a thin clay waeh.

Filling - (Plaster)

Where necessary re-inforcementg must be included. There should be a, suitable
section of iron, well proofed against water either with shallock on a varnish
paint or by the use of galvanised iron wire.

The metals are fixed to the mould before assembly and distanced away from the
surface with plaster. These metals must be placed so that they do not prevent’

assembly of the mould, The plaster ties should bearranged at points where they
will not interrup the flow of plaster when filling.

Models of a reasonable section can be filled as solid castmgs (up to 3" section)

‘Iarger works should be filled hollow #" to 1" thickness. The usual practice is to
pour plaster into the mould and rotate the mould slowly, Usually it is necessary

to apply several coats. _

Never carve the mould away. The chisel used should be blunt and held at right
angles to the cast. This action bursts the mould sidewnys and it is advisable to
work away from fragile projections, .

Fi Plagter M Cement Fo

Cement Fondu is a quick setting, black material with good weathering qualities
and great mechanical strength, It is usually used in combination with glass fibre.

Mixing . . Water is added to the ment to achieve a crenm;r consistency, It is

v;.-.ry ];asy to add too much water. Stir whilst adding water and add water
SloWlY.
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Where it is possible to reach the entire mould through the bottom, the ‘monld should
‘be tied together and the seams re~inforced with serim, The mould is prepared as for
plaster casting ty soaking and applying a parting agent. If the mould is dry it can

be given two coats of shellac (instead of soaking)., When the shellac is hard apply
o coat of P.V.C, o ' : : _

We have found that a thin clay wash on a well sosked mould gives good results.
(Note on separations) As the cement sets heat is gsnerated by chemical action.
Parting agents must resist heat and strong alkaline agtion.

Where it is imposeible to reach the imterior of a mould the pigces are filled
separately and asssmbled when hard, _

Application of cement., Brush on first layer taking care to eliminate air pockets,
When this layer is firm (% hr.) apply a layer of glass fibre and cement again
eliminating air pockets, :

" Coatings of cement and glass fibre ore applied until the desired thickness is
achieved,. -

Re-inforcements, Iron rods should be coated to prevent misting if they are to be
exposed to weather, :

Joining Casting

When the pieces of the mould are £illed they should be assembled dry in order to
test the seams, If the seams have been kept clean and warping has been prevented
the mould should 'go together' perfectly.

The pisces should be thoroughly soaked, the seams thickly coated with a strong mix
of cement, the mould reassembled and bound together. Ideally there will be a thin
flagh, or seam projection.

The mould is chipped away as in plaster casting,

Cement Fondu, though usually tlack, may be obtained in a variety of colours including
white, It is also possible to cbtain special preparations like Terrosa Ferrato -

a plaster like cement of a terra-cotta red colour, o

Ordinary green cement may be used with sand or stone chipping aggregate (a mix of 1
cement to 4 aggregate is usual) to give an imitation stone finish.



g
AL CASTING GENERAL
Moulds can be made from any material whic -
a., resist the pressure of the metal at the temperature of the nolten metal,
b. 1s capable of reproducing a perfect surface.

c. when exposed to molten metal temperatures will remein inert and not give off
gasses which would destroy the casting. "

Metals The choice of metal is deﬁemined by such factors as cost, strength,
. resistance to atmosphere and asthetic coniiderations. _ . _
The metals in general use are:-
Casting Tempemtuie | -fi-ice 1bs. NOTES
Iron 1250% ‘ 1/- Requireg special melting

process, Castings can
be made by taking mould

to Foundry.
Phosphor Bronze 1100% | 'I'}/- Casts well, Ductile.
_ Gl ' SR T : 3w Heathers well.
Gum Metal 1100°%C 5/ Rather Viscous.
’ Ductile., Very strong
Brass 1050° 4/~ Viscous. Brittle,
Attm-ct_iv_e when machined
Silver 900°c costly ~ Easy to cast. Ductile
Aluminium 650°C~750°C 4/6 Runs well.  Easy to cast
Resigis atmosphere.
_Zinc 450% 4/6 * Hard and strong. Runs
S : , well, TUsually die cast
Tead S 400% 4~ Soft. Ductile. Casts
' i euai]y.

Mculds can be divided into three main groupsi-
SAND MOULDS - used for simple repetition work without undercoats.

INVESTMENT MOUIDS - A wax model is surrounded by moulding material and fired to
remove wax. This is the usual meihod used in Art Bronze Foundries.

FOAM PLASTIC REPLACEMENT. The model is made in Polystyrene. The model is
surrounded by sand. The hot metal vapourises the plastic and fills the cavity
remaining. ' : '

'DIE CASTING - an industrial process used in mass production. The mould is made in
steel and is automatically assembled and filled. -

SAND MOULDING - the most common industrial method of casting.
The SAND is often a natural material which has been deposited by rivers flowing

through sandstone country. It is approximately 85% Fine Silica sand, 7% clay and
3% iron and vegetable matter. In condition for moulding it would contain 5% weter.

Syuthetic Sandg are manufactursd which give a finer surface and have greater bonding
strength. There are a mixture of fineé sand and bentonite (a special clay having B
very fine particles). The water is replaced with oils. e

METHOD

The pattern must taper not less than 5°



ram with saLd

half box

T R o ey e e L,/
e I i e place pattern on board

ran second box

- parting material
locate with pins

first box reversed

cut runners and risers

part boxes and remove pattern

Meltin d pouri Bronze

The melting temperature of copper 115000, in order to reduce maltigg temperature and
increase fluidity tin and phosphorous are added, Tin melts at 650 C and vapourises
at 1000°C. Phosphorous im:unstable,.. In order to retain the low temperature elements
the bronze must be melted rapidly and poured immediately casting temperature is
reached, The volatile elements can be retained end oxygen excludsd if a layer of
glass is floated on the metal. ' ;

Pouring.. The spout of the ¢rucible should be as close as possible to the runner to
reduce cooling and oxydization. Pouring should be constant and steady.

Melting Aluminium.-.. Aluminium, will.abgorb gas when molten, Castings from such metal
are porous and brittle. The ‘metal should not stew, but should be brought to casting
temperature rapidly and poured immediately. Degassing chemicals are available and
are used when castings are to be machined. ;

Metal Casting from Investment Moulds

Investment moulds are made from a mixture of Plaster 40% and Grog 60% (Grog is clay
which has been fired and then crushed to a powder), A hard setting plaster is used
- Coarse Casting plaster is suitable, (Superfine should not be used). The Grog
is introduced to reduce shrinkage during firing. -

The mixture when set mmust be dried in order to remove the face moisture. When dry it
must be fired for not less than 8 hrs. at a temperature of 'TGOOC to remove chemically
combined moisture., If all water is not removed the heat from the molten metal will
generate steam. When the mould is filled and this steam will, at these temperatures,
expand violently, even explosively, causing the moliten metal to be expelled from

the mould. The mould has no mechanical strength and should be moved with care and

is usually packed in a box of sand to prevent bursting when it is filled.

WAX MODEL _
Throughout history bees! wax has been used, but micro-crystaline wex is suitable and

very much cheaper. Petroleum jelly should be added to increase plasticity. No
filler should be added, this would leave a deposit in the mould,



‘mggerg and Air Vents

The metal should be ducted freely to all part.s of the mould and vents armnged to
allow air to escape.

. © |_.-Container

~“d— Nails to
support core

Air Vents

“Wax model

Place in suitable container and
pour Investment mixture
Vibrate to rcmove air pockets

The investment mixture should be as thick as the job uill permit, Add plaster
and grog to uater and ad;just for strength,

If the model is first dipped in a wetting agent {ailute detergent) this will hﬂlp
to prevent air pockets forming,

When the mould is set (15 minutes) it should be placed in a kiln arranged so that
the wax will pour out. Trapped wax will vapourise leaving no deposits,

Firing time will depend upon the section of the ‘mould - 2" thickness will require 5
hours at 700°C., Above 700°C the plaster will shrink rapidly and crack,

When cold remove the mould from the kiln and armnga in a container.and ﬂpport— AR

sand.

\ Traditionally metal 1s fed
at lowest point of mould thus
driving dirt and air to the

surface,

INVESTMENT DIRECT FROM CLAY

The investment mixture is applied immediately to the clny model as in norml plaster
casting.

The proportion of grog to pl«.ster should be consiatnnt from piece to piece and ln,yar
to layer.

Ch y walls should be used to part pieces, not metal fences (see earlier section on
piece moulds),
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The investment mould is removed from the model and washed,.- A layer of ‘vax applied
to the thickness of the final bronze casting.

. When the wax lining is completed, runners, risers and air venta are added, Nails
are driven through the wax into the mould to support the core.

While the core is poured and extended to enclose runner and risers. At the same
time the seams ‘should be coated to hold the pieces together.

\ Clay wall Coat with yax
Add runner §
Remove clay .. Alr vents
clay-wash seam
{ and second |

half ;

: Insert nails
to support
core

Add core and build up
mould to enclosé rumnners

tment fr ter or other or

It is sometimes possible to carry this out with a piece mould as from a clay model
tut it is more usual to convert the plaster to wax by.gelatine moulding. In this
case the model is first covered with a half inch layer of clay which is then covered
with a two or more piece mould in ordinary plaster,

Plaster

The clay is then removed and the model clesned and the space previously occupied
clay filled with gelatine {or P.V.C.). : L by



- Gelatine or P.V.C.

Plaoster

The exterior mould commonly called "the jacket" is removed the gelatine cut through
along the seams and removed from the model and placed in the jacket. The inside of
the gelatine is painted with wax to the desired thickness end the parts removed from
the gelatine and welded together. This gives a wax version of the original model
which is afterwards treated as previously described to convert it to a metal version.

s



We ¢an present theorics and sxperinments to explain colour
ohenonena and hunan perception thereby focussing on particular
characteristics which go to make up overall documentation. Thecretical
information, especially that dealing with apparently simple
propositions, ofien proves difficult to assimilate if seen in isolation,

ne need to moke connections betwsen theory, ourselves, the environment
and what specific interprectations and outcomes we sse. In this sensc
it is only when we begin to 'structure' with information that it
becones more applicable to us personally and tckes on significance
beyond that of abstroct and universal information; structuring tokes

place on many levels ell of which depend to soie degree cn the type of
stimuli ond perceptual awareneas,

EYE AMD BRAIN R.L. GREGORY, Weidenfeld and Nicholson 1966, 14/-
: Ed. !ritD_- VERNON. Penguin 66- 8/6

® a8 o . ?O.
D.B, THOMAS. Secience Buscum 64, 2/~
g¥. Theobold . (Xibrary)
{Library)
'HE IA%S _OF CON ¥. CHIVREUL (Zibrary) 1859
ON COLOUR | {Library)
THG THINXING EYE PAUL KLLE LUND HUNFHRIZS {LIBRARY) £7.17. 6.
ART AND ILLUSTON F.H. GOMBRICH. Phaidon Ress (Library)
SCLNIIRIC (MERICAN Moy 1963 (OSTER AND NISHIJMA ON HOIRE PATTERNS)

SCIENTI . i AN SER INDICTS FOR MANY EXPRRIMENTS IN VISUAL ‘
o PERCTPTION. sftorinape/Fisld Resolution/Fhosphenes
etc., {Back numbers un college library).

- o . s -~
B I ¥ g e 8 .

Chris Shurrocks 1966 revised 1968 revised 1970,



APPENDIX 1

w 1]

BRIEZF NOTDS O R&RLY RLY OPTICAL TOYS:~

STROBOSCOPE or PHENAKISTASCOPE:

Stanpfer.

ZEO0TROPE s

PRAXINCSCOPE

Invented c.1834.
image on interior,

Invented in 1832 by Platcau and

Disc with radial slots is superimoescd on disc with a serics
of im~mgzes, when revalved images anpear to move,
with nirrors and vo

Various foras exist
viations,

Sinilar to above but in fors of drum with
and alots in educ,

P.:tentcd by Reynaud 18%7. Revolving drum with 1mtﬁes

on inside, PCfleth onto a central polished speculum with the sa
ruisber of sides to reflcet corresponding images.

TiH,UHEATROPE 2

Attributed to Dr. Je.i. Parise.

¢ 1826, Disc with 2

related inszes on cech face, the disc is strung on a double loop ef

strins and spun in a vcrtical plan,

Inages merge through the

persistence of vision,

DEALING ¥

BRIEZF NOTES ON PHYSICAL T

SNELL
DSCARTES
HUYGENS
KWTON
ROEHER

KEPLER
MY IR

LAMBERT
GOETHE

YOUNG

RUNGE
CHLVREUL
SCHOPGRHAUER
FECHNER
HELIHOLTZ

08T ALD

A FLL

1621 Onec of the first matheneticians to investigate lows
of refracticn.

1596-1650 1632 published standsrd work in rofraction of
light 2lso investizations into size «nd shane constaneye.

1629-~1695 Thecories on wovelcngths as pulses through
the cther ™

1642-1727 First to ex nlain compositicn of *white' 1i; :ht
a8 the spoctrun. Published in his 'Optik’.

1644~1710 Calculated the snecd of lizht, which was
over estinated,

1571-1630 Early cxperiments with rotina of cye.
1723=-1762 Deviscd three cclour triansle.

1728-1777 Invented colour nyranid,

1749-1823 ftcrinape cxneriments, subjective measuremcnt

of colour prosortions, bascd on fceling.

1773-1829 Proposcd that colour is sensation and cvolvcd
the thrce colour receptor hypothesis of visiona

1777~1810 Invcnted colour aghere to exnlain colour—
plganent orders.

1786-=1889 Chcmist, rescerch into picment and dye lend to
classic work on the Laws of Sinultoneocus Contrast of
colour porccption.

1788-1860 PFurther described colour as sensation.

1801-1887 nxperiments with stimulus/sensation {(wcber/
Fochner Law)e

1821-1894 Physiolazical Optics e¢xporiments.

1853-1932 Originator of the Ostwzld Colour system, now
looked on with somc suspicion, (s%ill employed by winsor
and Newion),

Founder of theory of Electro Magnctic Spectrun,
Experinents,

Disc



HERRING

HUNSZLL

PAUL KLuEs

ITTEN

ALBERS

-] 2o

1934=1918 U complimentary colours with black and white
could producc all colour derivatives.

1856-~1918 Or:anisation of system to fix colour, value
and chroma in scales. (Munscll Reference system).

1879-19L0 Theoretical writinga of colour and experiments
at Bauhaus., (Thinking Zyc etCe, Je

1888=19 writings on colour systems and cxperiments. alaa
tauzht at Bauhas. (See On Colour),

1888-19 vwritings and experisents with colowr role tion=
ship and Structure. (sec book Colour =rnd his own painzinga



APPENDIX 2
MARCEL DUCHAMP. 1887 =

Thesc notcs concerning experiments with kinctics of form and
colour carried out by Duchamp shoulé not be thought of as isolated )
phonomcnae but as conncctcd with the first manifestations of his intcrest
~ in timc/space/movencnt with human/machine participants as secn in the
early paintings “Sad Young Man in = Train", "Nude Pescending o Stair-
case™ 1911~16 ctc., =nd the project for the Jura-Paris Road. Through
thc numerous inter-relatcd stnges of the "Bride Stripped Bare by Her
Batchelors, Even' (The Largc Glass) and associated works,

REVOLVING GLASSe

The first actual machine which Duchamp created in Now York carly in
1920 was called the "Apparcil Rotatif, Optigque de Precision". It was
mode of five glass plates of the same width, but of graduated lengths,
mounted on a common centro at distances along an axls which was turned
by =n clectric motor, "Whon the whitc and black lines drawn on the '
glass plates were sct in metion and 'were secn from u distance of one
metre' they scemed to form continuous circles" Made with the
collaboration of Han Ruy.

Size: L74 x 72% x 39%. Exhibited "Fantastic irt, Dada, Surrealism",
Kuscun of HModern »rt 1936,

tlade in Paris in 1925. Deni=-Sphere with white spirals painted on
a black ground, the demi-spherc is set in a flat disc coverced with black
velvet; this can be covercd by another disc in copper, o which a
convex glass (now cracked) is fitted, protecting the demi-spherce. Both
demisphere and disc rotate via clectric motor at base. The twe circles
rcvolve above each other on different centres generate spirals which
nppear to rcvolve sbout a third centrc, which according to Duchamp
rmust be lookcd at with onc cye. The following year Duchamp with Han
Ray nnd #&arc Allegret made a £ilm ANEMIC CINEMA (snenic: en anagras of
Cincma) which uscd 10 discs bearing spirel imagery, alternating with
9 discs inscribed with puns; white relicf lettering on bldck ground
113" aia. "The originnl spirals of the demi-sphere nre aultiplied
tenfold and in expanding they produce analogeous foras which ovoke,
like a double imazc, astonishing objeccts which imncdlately disintegrate,
in order to l¢t other coually ephemeral oncs nppear, As always in
Duchamps work these forms are laden with sexual allusions throush the
aleulatcd succession of controctions ond dilations"

1935 Paris. 6 Cardboard Discs with coloured figuration on both
sidcs cach 78" diameter.

Tac Rotorelicfs first appecrcd in the film Anemic Cincma.
Duchamp subscquently changed aoll the drawings except two and published
500 sets of 6 printced dises which he cxhibited at the Concours Lepine
in 1935 in his capacity of 'bencvolent technician. @The discs should be
?1nccd on 2 rccord player according to the following instructions:
‘these disces turning at en approximatc spccd of 33 r.p.me. will zive an
impression of dcpth and the optical illusion will be nore intcnsc with
onc cyc than with two". This presented aon oripginal experiment in
perception, and the illusion of thc third dimcnsion is due to a
psycholiogical transformation of the impression of spccd into that of
distance.



wilye

A second cdition of 1,000 was published in New York in 1953. (The
griginal discs are row in various colloeticns).

(Rotorcliefs were also used by Hens Richter in his film "Dreans
thot Money con Buy 1946/7 where they sppenr in colour, and by Jean
Coctonu in Lc Sang Gu Pocte 1931). '

@ H.P., 3ochc in Souvenirs of Hercel Juchamp rocounts the following:-
Soveral years later in Paris (1935)he decided to try what he callcd
2 "dircet contact™ with the peoplcs He had just conploted twelve
Rotorclicfs, optical discs which, Wwien placed on the turntable of a
shongrrah, produced the illusion of motion in perspoctive, He rented
2 tiny stand among the inventions at the Concours Lopine ncar thé Forte
dc Verseilles and waitcd for the crowds to comec. I had to go and see
that, 4ll the discs werc turning arcund hin at the same time, sone
verticnlly, others horizontolly, a rczular cornivalse.e.. but I must say
tiint his 1ittle stané went etrikingly unnoticed. DNone of the visitors,
hot on the trail of the uscful could be divericd long enouch to stop
wre, A glance woa sufficiont to sce thot between the gexbage
coimpressing machine and the incincrators on the loft and the lnstant
vegctable chopner on the rizht, this gadget of his simply wasn't
uscful. =hen I went up to him, Duchanp smiled and said, “Error, cne
hundrcd percent,. 4t lonst ite clear®.

Notcs from M -CEL DUCHAMP by Robort Lebel (trens GH Hamilton)
TRIANON PRISS 1959 which gives full bibliography and plates.



CARDIFF COLLRGE OF ART. GENERAL NOTES ON PROJECTIVE SY31Tis 0F DRAYING. DIAGRAMS

1 LINE CONVENTIONS (B.S) _ ik
a Contipnecus thin: projection liaes/gxzenozon
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d

el - ‘Septembor 1966 =2s

o dimengjon )ines
ines/seceion

lines/leader liczs for notee/revalving sections. VEFY LICHY
Continuous thicik: Viaible outlines, usually inked.

Shert dask thin: iidden ﬁortiona or parts to be removed.

Long chain thin: Cenire lines{path lines for irdication of
movement.

Long chain line thici: eutting/viewing planes,

Short chain line thin: Developed or false views/parts in
front of cutting plane/alternative positions,

Continuous wavy thick: Irregualer boundary/short break.
Ruled lire with short zig zag: Long break lir:s,

2 PIRST ANGLE ORTHOGRAPHIC PROJECTICN.

P
i , ront
EEE’ lev! j

%%-j

-*-—}\-2 plan{] - 16—

Plan appears below, front elevation:
directly above plan, side elevation

1 appears on left side of front elev-
etion(seen from direction of arrowi. .
Side elevation 2 appears on opposite ™
side of front elevation. Until recentl:
the most widely used system in G.B. '
Disadventege: information has to be
caryged to opposite side alwaya,

5 THIRD ANGLE ORTHOGRAPHIC PRUJECTION,

2|

i

plan|j 1

fron:
elev

[l

1

v —3y LI

o

* ISOMETIIIC PROJECTION,

\(00
30° 30°

! OBLIQUE PROJECTION,

45"

5 AXUNYMETRIC PHOJECTIUN,

,*5. 450

Plan appears above, front elevation directly

below, and side elevations 1 & 2 on the

respective sides dircctly to the side of

front elevation. Accepted system in

U.S.A. becoming more current in G,.B.

efpecially in fortes und international .

ccapanies. Third sngle projection is stated

on drawingst/h N
. i

> Construction on two exterior
angles of 30° verti-als remaisn
vertical, all sidet parallel,

All measurments are full scsle
and car be measured oif on axes
of height/width/derih. No dis .=
onal measurmsrts can be made.
Any object cdn b. projected inte
_basic box to contain its greates?
dimengions,

Oblique: Construztion on 45%angie
TYO& Horizental, verticals verii-
cal, all sides //el &L 45°, The
use of full scale depih measure
causes distortion(5.1) To avoid
this half depths are used(5,2)
Crating system used as in iso'.
Axonometric: Construction on 2
k5°angies using actual pian,
verticals vertical and true length




CARDIFF COLLEGE OF ART

GENERAL NOTES CONCERNING PROJECTIVE SYSTEMS OF DRAWING

The various systems listed are 2ll objective in that they seek to convey
information concerning things as we think we lmow them ‘o be by the use of -
perception and reasoning, Statements about any three dimensional object

can be set down on a two dimensional surface giving via the appropriate system
and conventions, information which is accurate, concise and readable, so that
it commmicates information to the draughtsman/designer/worker. Tt is
iisportant that each problem should be assessed and planned before it is

begun, and that on a purely technical level, efficiency in the handling of
instruments and the process of making marks should be developed.

1. NE _CONVENTIONS

A system of liras currently used in orthographic projections in this
country is illustrated in diagram 1.

2. SCAIES AND DIMENSIONING

Scales are used to ensure that information is drawn to a constant and
manageable size. Drawings may be at actual size where suitable, in
which case this is stated. Iarge objects, e.g. architecture, is
reduced in scale to a suitable size, while miniature objects are
increased in scale so they can be seen. Scales are expressed as the
representative fraction (R.F.) the ratio between the scale unit and
what this represents in cctuality, (e.g. 1" represents 12! R.F. 1/144.)
Scale should be stated on drawing, and drawn up if accurate measurements
are to be taken from it, Where appropriate, drawings are dimersicned,
i,e, the actual dimensions are marked against appropriate parts of the
drawing following an ordered system,

3. ORTHOGRAPHIC

(Ortho - from Gk Orthos: straight/right, Orthogomsil: right cngle)
Orthographic projection employs vertical and horizontal projectgon planes
which are joined at right angles to each other, and imngined as flattened
onto the working surface, If these planes are imagined to be the six
faces of a glass cube, the position of any point suspended within the
cube can be found relative to each face by projecting imagivory lines
from the point to all six faces. If a brick is imagined to be suspended
within *he cube and projectors are taken at right angles from the corners
to intersect the faces of the cube at the perpendicular, these points
when comnected on each respective fuce will trace the actual

measurements of the appropriate surface of the brick., When the glass
cube is folded out flat the respective faces of the brick will lie on
one plane, with information concerning each face capable of being Iinked
with the others by parallels at right angles.

Projection produced by lines perpendicular to the horizontal plane gives
the PLAN which is concerned with length and breadth.

Projection produced by lines perpendicular to first vertical plane gives
the FRONT EIEVATION which .s concerned with length and height.

Projection produced by lines perpendicular to second vertical plane gives
the SIDE EIEVATION which is concerned with breadth and height,
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Usually these projections are taken from an object lying in parallel
with the projection planes, they are set out as diagram 2, If thers
are details which are not spparent from the three already given then
AUXILTARY plans and elevations cen bc taken off at any angle required
to show such details,

There are two main systems of laying out orthographic projections.

TRST ANGIE which is current in G.B. and THIRD ANGIE which is used in
U.S. to avoid confusion when third angle is used it is labelled ap
such, or directions of projection indicated, See diagrams 2 and 3.

The obvious adwantages of Orthographic projection are thoi true lengths
are given in each projection and objects can be fabricated from this
information.

DEVEIOPMENTS

A development is the projection of the total surface area of any
object onto the single plane of the paper. All creases folds or bends
are flattened and the resulting projection used to calculaie the area
of material required, or as a plan from which the form to be fabricated
is drawn up on sheet material prior to bending and folding.

ISOMETRIC

(Iso - equal, isometric equal measure)

Isometric is a convenient gystem of showing three faces of cne chject
in a single projection, actual measurements are used and all parallels
are parallel but it is assumed that all right angles are represented
by a dihedral angle of 120' (exterior 30! each side of horizontal)
Consiruction is thus very simple and can be carried out with a 60'/30!
set square, and Tee square. Isometric is employed when a ccastructed
and accurate, but semi-pictcrial! drawing is required. The samz
conditions of scaling apply, but measurement is only possible along
three axes, and not on any diagonals, See diagram 4.

Ary objeds from simple rectangular prisms, to complex curvilinsar forms
can be projected in Isometric if they are first 'erated' in an imaginary
rectangular box, and all the subsequent characteristic plotted relative
to this box, and then trancfered to the box drawn with dihedral angles
of 120! on the paper. Isometric projecticns are used in conjunction
with orthographic to show the total aspect of the object.

OBLIQUE

The uses of oblique projections are the same as isometric, the essential
difference is that the rectangular box for projection is orientated with
the one elevation parallel and the other at 45' exterior angle to the
horizontal see diagram.... Oblique projection is not as versatile and
considerable distortion is shown csepecially in depth measurements which
are usually halveds Certain orientations of the object are confusing
in projection and these must be carefully chosen. DIAGRAM 5,

AXONOMETRIC

Axonometric projections are developed from plans placed on the drawing
board with axes of width and depth at 45' to the horizontal, true

lengths are used for plan and verticals which are true height. Parallels

remain parallel and verticels remain vertical, measurements can be taken
on three axes, Axonometric projections are employed extensively in
architecture, DIAGRAM &,



8, SECTIONING

To explain the mature of a form ot points which would not be shown
in any projection in orthographic, sectioning planes are imngined
to be passed through the form, As in the case of shipbuilding
where sechtions are taken at a graduated series of vercical and
horizontal planes perpendicular to each other along the length

of the form. Sections can be superimposed and clearly coded or
set off at a convenient distance from the projection. 4 section
can be taken at ony required angle and gives the true shape for
that angle of cut, Sections are usually hatched with 45° lines,
unless this obscures internal detail.

9. CUTAWAY PROJECTIONS

On orthographic projections hidden details appear as dotted lines,
there may be need to cut a portion of the oubter skin away to
reveal these, but cutaway projections are more frequently applied
to Isometric/oblique/and perspective projections, where areas of
the surface casing rro removed to show the inner mechanisms; the
entire surface casing may be removed, or only part. See good
industrial examples, car manufacturers etc.

10.  EXPLODED _PROJECTIONS

Exploded projections are used where the cutaway method still
obscures the exnct description of inner parts and assembly.
Exploded projections can be in any system which is required. The
mechanism is imagined to be split into all the component parts,
and these are 1nid out at a suitable distance from each otaer on
the axes of depty/width/heignt, e.g. in isometric the axes would
be one vertical, two at 30° If the object is of a very complex
nature there may be need of more axes to show the breakdown of
some sub assembly, these are set off at the appropriate point
following whichever axia is suitable. The finnl drawing should
demonstrate that although every part is separately drawn they can
be imagined to collapse together along the appropriate axis to
form the whole form.

PERSPECTIVE

Perspective projections are employed when it is required to
represent three dimensional objects on a plane surface so as to
give the same impression of relative positions and magnitudes as
do the actual objects when viewed from a particular position,
Perspective is concerned with apparent form and position of aclaal
true lengths and diffsrs from syssems previously listed.

There are three types of perspective projection.

a. Parallel perspective (one point) in which the projection or
picture plane is imagined to be parallel to the axis of
height and width of the object, only one vanishing point is
used for lengths, horizontcls remain horizontel and verticals
ramain vertical.

b. Angular perspective (two point) The picture plane is porallel
only to the axis o height, verticals thus remain vertical,
Widths and lengths appear to vanish to two vanishing points.

c. Obligue perspective (three point) The picture plane is at an
angle to all three axes, @.ge.standing at an angle to a building
looking up, widths lengths and heights hafe separate vanishing
points, This construction most nearly represents the cbject
as seen under normal condifiors of human vision.

There are various methods which can be employed to construct a2ll three
perspective orientations. Industrially perspectives are usually set up
on commercial grids, graded to show any orientation of the object to obaerv:
The systems listed will be investignted in the studios.
iS IMPERATIVE THAT EVERY STUD:NT HAS HIS OWN SET OF DRAWING INSTRUMENTS IN WORKING ORDER
BEFORE THE COMMENCEMENT OF THESE COURSES, '
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£SCOLINHA DE ARTE DO BRASIL- 1971

CURSOS PROGRAMADOS POR TOM HUDSON

| — EDUCAGCAO CRIADORA:

criatividade, educagdo e tecnologia para professores de criangas e pré-adolescen-
tes; de 2 a 6 de agosto, de segunda a sexta-feira.

I — EDUCACAO CRIADORA :

criatividade, educacdo e tecnologia para professéres de adolescentes (de escolas nor-

mais, ginasiais) e de professoéres de nivel universitario; de 9 a 13 de agdsto, de segun-
da a sexta-feira.

TOM HUDSON foi, especialmente, convidado para dar ésses dois cursos, na Guanabara,
pela sua forma original de focalizar e motivar a criatividade no processo educativo.

A ESCOLINHA DE ARTE DO BRASIL, trazendo TOM HUDSON, por um més, a fim de dar
cursos no Rio de Janeiro e fazer conferéncias em outros centros universitarios do pais, pro-
move o inter-relacionamento de experiéncias no campo da educacao criadora e espera es-
timular essa forma de educagédo necessaria ao nosso desenvolvimento tecnolégico.

O GRUPO FINANCEIRO TAA contribuiu para a reaIiZagéo déste curso e demais atividades
comemorativas do 23° aniversario da ESCOLINHA DE ARTE DO BRASIL.



TOM HUDSON- Artista e “Creative Educator”

1950-51
1951-56

1956-60

1960-64

Nasceu em Durham, em 1922

Estudante de Pintura na Escola Superior de Arte da Universidade de Sunderland;
em seguida, quando em “King’s Coliege” da Universidade de Durham, interes-
sou-se por Historia da Arte.

Pés-graduagdo em Histéria da Arte, no Instituto Courtauld, em Londres.

Formou-se professor de pintura (Master) pela Escola de Arte de Lowestof’g.
Conselheiro de Escolas (de ensino): no campo da Pesquisa do Desenvolvimento
Estético da Crianca.

Conferencista da Escola Superior de Arte da Universidade de Leeds, dedicando-se
ao Desenho Basico.

Diretor da “Foundation Studies”, na Escola Superior de Arte da Universidade de
Leicester.

Desde abril de 1964 Diretor de Estudos da Escola Superior de Arte da Universi-
idade de Cardiff.

Dedicou-se especificamente a educagdo através da arte — “acreditando que todo
individuo tenha  uma capacidade inata para criar uma linguagem estrutural pro-
pria.”

Féz iniumeras conferéncias, tanto na Inglaterra quanto nos Estados Unidos, acérca
de diversos temas, incluindo Educacédo, Tecnologia, Cor, Histéria da Arte etc.
Exerce também a fungdo de consultor na aplicacdo de materiais sintéticos.

Foi membro visitante dos Departamentos de Arie das Universidades de Newcastle,
Reading, Leeds, Londres, Instituto de Estudos Superiores de ‘Arquitetura, Univer-
sidade de York etc.

Foi artista visitante na Universidade de Sheffield, entre 1965-66.

Dirige cursos de verdo (cursos de férias), realizando trabalhos experimentais bi-
dimensionais, tridimensionais e em outras areas — ‘O Processo Criador” — em
Barry, Gales.

Membro permanente da Comissdao de Exposicdes Nacionais de Arte Infantil, ten-
do organizado exposi¢cOes didaticas especiais, sObre: Técnicas Mecanicas, Lin-
guagem das Estruturas, Geometria Criadora, Exposi¢cdo Especial da Coér, Tecno-
logia Criadora etc.

Representante nacional e vice-presidente da Sociedade Nacional de Arte e Edu-
cacao.

EXPOSICOES RECENTES

1964 — Artistas Drian — Galerias Drian, Londres, janeiro
— A Imagem interior — Galeria Grabowski, Londres
— Galeria de Artes Visuais, Nova lorque

1965 — Tendéncias e Seguidores de Tendéncias — Galeria Howard Roberts,
Cardiff.
— Nova Tendéncia — lugoslavia
— Cinco Posi¢coes Criadoras, Galeria Glynn Vivian, Swansea

1966 — Escultura Britdnica — Centro de Aries Hampstead, Londres
1967 — Hudson-Setch — Galeria Grabowski, Londres
- — Exposigédo Especial da Coér — Galerias do “Royal Institute”,
Londres.
— Aprendendo a Desenhar (Arts Council) Exposigdo Mével
— "“Estruturas” — Exposicdo do Conselho de Artes de Gales
— Escultura ao ar livre, Edimburgo.
1968 — Aliancga pela Arte, Washington, E.U.A.

— Hudson-Baldwin, Galeria Grabowski, Londres

— A pintura se torna escultura, Cambridge

— Centésima Exposicdo Grabowski, Londres

— Grupo de Gales 56 — Excursdo Irlandésa e Galesa

1969 — Grupo 56, Galeria Gales-Grosvenor, Londres
—. Grupo 56, — Excursdo Escocésa
— Exposicdo dos Mejos Mistos — Museu Nacional de Gales



EXPOSIGOES DE ALUNOS E ESTAGIARIOS

CURSOS

CONFERENCIAS

1957 — Festival Hall, Londres pela Arte
Para a Sociedade de Educagao
1958 — GQGalerias R.B.A., Londres
“Escultura Mecanica” — Para o Domingo da Pintura
1959 — Instituto de Arte Contemporéanea
“O Processo de Desenvolvimento”, em colaboragao com
V. Pasmore, Alan Davies elc. oyl
1962 — Galeria Drian, Porchester Place, Londres
“A Aventura Visual”
1963 — Festival Internacional, Bromsgrove
1963 — Exposigdo Especial de Ferramentas e Maquinas Artesanais

— Galerias R.W.S., Londres (Exposicéo circulante: Gra-Bre-
tanha e exterior).

1964 — “Arte-na-Educacé@o e Individualidade”, M u s eu Ashmolean,
Oxford (para a Sociedade de Arte da Universidade de
Oxford)

— “A Aventura Visual 1964”
Escola de Artes Visuais, Nova lorque

— “A Linguagem das Estruturas”, Galerias R.W.S., Londres

1956 — Upper Whitechapel Gallery, Londres
1967 — Exposicdo Especial da Cor, Galerias R.W.S., Londres

Organizados para varias entidades especializadas:

Escolas de Verdo (Cursos de Férias), Scarborough, em colaboragéo com
H. Thubron e Victor Pasmore, 1956-57.

Curso para Professores Especializados em Madeira e Metal — North Ri-
ding, Arte e “Design”, teoria e pratica, 1956-57.

Escola de Inverno (Curso de Férias), Leeds 1958-59. Desenho e Escultura,
para a Comissdo de Educacao de Leeds.

Cursos para conferencistas, para o Ministério da Educacdo em Bed-
fordshire, Cambridgeshire, Isle of Ely, 1956, para Especialistas em Arte.
Escolas de Verao (Cursos de Férias), para a Comissao de Educacéao Gla-
morgan — Pintura, Escultura e Construgado, a partir de 1959, “O Proces-
so Criador”.

Outros cursos para Cheshire, North Riding, Shropshire, Suffolk etc.

Realizadas para varias organiza¢gdes educacionais e publicas, incluindo:
“Treinamento Estético para Engenheiros’”, Curso Nacional do Ministério,

Loughborough — para diretores de Colégios Técnicos e de Departa-
mentos de Desenho Industrial.
“O Uso Construtivo de Materiais por parte de Criangas” — Curso de

Educacgdo do Instituto de Cambridge.
Conferéncia sdbbre Educacdao da Regido Norte, Southport

“Bases Histéricas e Filoséficas da Educagdo através da Arte” —
Universidade de Manchester.

“A Imagem e o Individual na Educagdo através da Arte”



Linguagem Criadora do Século XX — para a Associacdo de Professo-
res Universitarios de Durham, e para a Conferéncia de Estudos Liberais
de Oxford, em colaboracdo com Nicholas Pevsner, Loughborough, para
Midlands N.S.A.E.

“Estudos Liberais na Escola Superior de Arte” — para o Encontro Anual
da Sociedade Filoséfica da Universidade de Sheffield, novembro 1960.
“Este é o Futuro” — “Royal College of Arte”, Londres; também para a

Escola Superior de Arte de Leeds.

“Criatividade e Anti-Arte”, para:

a) Professéres de Londres, Escola Superior de Arte de Hornsey
b) Conferéncia Anual do N.S.A.E.
c) Instituto de Arte Contemporéanea

“Marion Richardson Memorial Lecture”, Londres, 1968.
**0O Uso Funcional e Escultural dos Plasticos” — Universidade de York

— Conferéncia para Arquitetos e para a Indlstria de Plasticos, e para a
“Royal College of Art”, Londres.

“Técnicas de Pintura e Escultura do Século XX” — Departamento de Be-
las Artes de King’s College”, Newcastle-on-Tyne (uma série de palestras
para o Ultimo ano de graduagio).

“Materiais do Século XX, Trinity College, Cambridge.

“Os Problemas da Arte Moderna” — Escola de Gravura e Desenho Gra-
fico de Londres.

“Arte déste Século” — Academia Real de Musica, Londres.

Sobre Arte e Educagdo, palestras para outras Escolas Superiores de
Arte:

R.C.A., Londres; Liverpool, Leeds; Birmingham; Hornsey; Manchester;
Coventry; Loughborough; St. Martin’s, Londres; Stoke; Newcastle etc.
Também para outras Universidades, incluindo: Oxford, Cambridge,
Durham, Sheffield, Londres, York, Nottingham, Essex etc.

Para Estagiarios dos Departamentos de Arte das Universidades de New-
castle e Reading, Instituto de Estudos Superiores de Arquitetura, Uni-
versidade de York etc.

CONFERENCIAS NOS ESTADOS UNIDOS DA AMERICA

Escola de Artes Visuais, Cidade de Nova lorque. .

Departamento de Arte do Museu de Brooklin, Nova lorque.

Douglas College, Rutgers, The State University, New Brunswick, Tea-
cher’'s College, Universidade de Columbia, Nova lorque etc.

Outras conferéncias em Lousiana etc.

Universidade de lllionois, Chicago.

Universidade de lllionois, Champaign

Academia de Artes, Memphis.

ATIVIDADES DIVERSAS

Programas de Arie em Radio e Televisdo; autor de numerosos artigos,
revistas, pesquisas publicadas etc.

Semindrios e Palesiras sbbre Arte e Educacéo e trabalho pessoal no
Instituto de Artes Contemporéneas, em Londres.

Membro do Congresso Mundial de Arte e Educagéo (I.N.S.E.A.) — Nova
lorque, 1969; Coventry, Inglaterra, 1970.

Curso de Desenho Criador, na Universidade de Toronto, Canada.



CURSO N: 1: EDUCACAO CRIADORA:

criatividade, educagédo e tecnologia
Dedicado especialmente, a professéres de criangas e pré-adolescentes.

PERIODO:

curso de uma semana, de 2 a 6 de agdsto, de segunda a sexta-feira, das
9,00 as 18,00 horas,

PALESTRA GERAL INTRODUTORIA:
educacao criadora



)

Primeiro dia, 2 de agosto, segunda-tfeira
TEMA: “A UTILIZACAO CRIADORA DE MATERIAIS POR PARTE DA CRIANCA™

a) Percepcéo, resposta e relacionamento.
b) Atitudes e classificagdo de materiais.
c) Do jogo criador ao ato criativo.

d) da exploragdo ao desenvolvimento.

e) Capacidade da crianga e tecnologia.
f) Adaptacdo e dindmica no ensino.

Trabalho pratico com materiais variados — qualquer material disponivel, incluindo
material usado. Papel, tecido, madeira, metal etc.

Segundo dia, 3 de agosto, terca-feira

TEMA: “"COR E CONCEITO

a) O mundo cromatico.

b) Aspectos fisicos e psicolégicos.

c) A elaboragdo da cor.

d) Organizagédo e exploragéo.

e) Cor natural / Cér artificial.

f) O homem — seus objetos e seu meio.

Trabalho pratico com materiais diversos. Papel, coloragéo, tintas de todos os tipos.
Todos os tipos de formas pré-fabricadas.

Terceiro dia, 4 de agosto, quarta-feira
TEMA: “METODO E PROCESSO CONSTRUTIVOS'

a) Reconhecimento e compreenséo.

b) O mundo fenomenoldgico e a organizacao natural.
¢) Os processos construtivos do homem.

d) Geometria criadora.

e) Linguagem das estruturas.

f) Linguagem pessoal e organizag&o.

Trabalho pratico com materiais diversos — papel, cartolina, madeira, metal, arame,
tiras etc. — utilizando formas simples de unidades padronizadas.

Quarto dia, 5 de agosto, quinta-feira
TEMA: “MUNDO SENSORIAL E INTELECTUAL DA CRIANCA™ (Vendo, conhecendo e sentindo).

a) As coisas tais quais sdo ou como parecem ser.

b) O que vemos, chegamos a compreender e o que sentimos acérca do mundo que nos
cerca.

¢) Como lidamos com as situagdes.

d) O funcionamento das coisas.

e) Transformagédo do mundo observavel.

f) As idéias subjacentes ao mundo da aparéncia.

Materiais para desenhar diagramas e imagens. Qualquer tipo de papel, tintas, pincéis
etc. Lapis, carvao, qualquer material que risque.

Quinto dia, © de agosto, sexta-feira

TEM/A: “INTEGRACAO E RELACIONAMENTO™

a) A capacidade da crianga para a experimentagéo.

b) A capacidade da crianga para a pesquisa.

c) A capacidade da crianga para a integracdo e desenvolvimento.
d) Como conhecer-se a si mesmo e compreender os outros.

e) Um lugar no mundo que nos cerca.

f) A mente criadora para o trabalho.



CURSO N: 2: EDUCACAO CRIADORA:

Criatividade, educacdo e tecnologia. Dedicado especialmente a pro-
fessbres de adolescentes (de 13 anos em diante), e aqueles que traba-
lham no campo da formagédo de professodres, como professdéres de curso
normal, escolas de arte, e de universidade.

PERIODO:

curso de uma semana, de 9 a 13 de agdsto, de segunda a sexta-feira,
das 9,00 as 18,00 horas.



Primeiro dia, 9 de agosto, segunda-feira

TEMA: “EXPERIENCIA, ANALISE E DESENVOLVIMENTO NA EDUCACAO DO ADOLESCENTE™

a) Experiéncia pessoal e problemas subjetivos.

b) Trabalho de grupo e intercambio de experiéncias.
c) Desenvolvimento de amplas e livres possibilidades.
d) Organizagdo programada ou sistemas pessoais.

c) Linguagem e método formais e aformais.

f) A educagdo como revelagao.

Trabalho pratico em céres — coloragdo. tintas. materiais coloridos, papel e qualquer
tipo de material.
NOTA: Se possivel, a cor devera ser o tema central déste trabalho em particular.

Segundo dia, 10 de agdsto, térca-feira

TEMA: “TECNOLOGIA CRIADORA”

a) O uso construtivo de materiais.

b) Gas, liquido, particulas, sélidos.

c) Materiais rigidos e flexiveis.

d) Resposta, intuigdo e raciocinio.

e) Processos — a maquina e o homem.

f) Processos para a libertagdo da mente.

Trabalhos praticos com quaisquer materiais disponiveis, como taliscas de madeira, ara-
me, tiras de metal e, se possivel, uma sala vazia para a participagéo do grupo; para esta
experiéncia, um pouco de areia, papel e varetas de madeira (uma para cada pessoa).

Terceiro dia, 11 de agédsto, quarta-feira
TEMA: “MATERIAIS NOVOS E NOVAS ATITUDES”

a) Materiais sintéticos.

b) As infinitas possibilidades de aplicagdes.

¢) Treinamento seletivo e escolha pessoal.

d) Novas estruturas mentais — novos meétodos.
e) Construgdo e destruicdo nas idéias criadoras.
f) Pensamento conceitual e atitudes criadoras.

Trabalho pratico — idéntico ao dia anterior, mas se possivel, utilizar resina de Polyester,
nesse caso, precisariamos ter os necessarios preparados quimicos para catalisar e
solidificar as resinas liquidas, bem como uma pequena quantidade de agente libera-
dor ou desagregador. Se ndo for possivel a obtengdo déstes elementos, serao utiliza-
dos outros que estiverem disponiveis.

Quarto dia, 12 de agésto, quinta-feira
TEMA: “O SLHO INTELIGENTE — NOVAS ATITUDES NA OBSERVACAQ E RESPOSTA”™

a) Imagens e objetos.

b) Resposta Fisica e meio ambiente.

c) Como responder as idéias?

d) Tomada de consciéncia do meio social.

e) Meios e métodos.

f) O problema da informacdo complexa.

g) Selecdo (escolha) e resolugdo de problemas.

Trabalho pratico — ambiente para desenho, cavaletes ou mesas, com a utilizagao de
qualquer tipo de papel e l4pis, pincéis, e outros instrumentos de desenho, incluindo
caores.

Quinto dia, 13 de agésto, sexta-feira

TEMA: “AS IMPLICACOES DE LIMA FORMA DE VIDA CRIADORA™

a) As implicagdes da arte e do meio.
b) Um plano para aprender a criar.

¢) Um projeto para a vida e o lazer.
d) Nova visédo psicologica.

e) Integracdo social e criadora.

f) Organizagdo curricular e atividade.

Trabalho préatico — nas mesmas condigdes sugeridas anteriormente para o terceiro dia.
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Discord relatvionahip cstablishod between pairs of
colours lying diametrically opposite on the COLOUR
CIRCLE.

Discord relationship established betwecn alternate
colours. Blue-Yellow eic.

Of perception: the ability of thc c¢ye to generate

thc complcmentary colour of any given colour stimull,
thus an area of colour will appear to have a
complementary edge.

If a series of grey areas are placed within arecas of
saturated colour, the eye will invest the grey with
a tendency towards the approprinte complementary.

Fhysiological reaction within the eye after receptars
of its retina have besn exposed to a range of intensit
of 1ight or calour, thc receptors so exposed becono

Fatisued and their photo pignent is temvorarily

bleached producing a complementary lmage within the
Aftorinage can also be produced from
direction and moveacont,

Flcnents or ferces which act reciprocally, act on

each cther descriptive of ceritain colour situations,

Rospond to stimuli; undergo chsnge due to sonme
influence.

Set up relaticnship between elemente: opposition
wvhich allows comparative cffects to be judged.

Heasure of dsgrec of quality (somctimes used in
conjunction with GATURATICN).

doasure of guontitics: scale or progression
dcmonstrating this, '

Relative positions of subtractive colours, in
saturated statc %o inhercnt light/dark characteristics
also logiecal orgenisation as in TOLOUR CIRCLE.

Orgzanisation of subiractive colours in continuous ring
%o chart relationships between them. See Diagrame.

Organisation of subiractive coloura in the equator of
a sphere, with grey in the core, and white and black
at the poles, Allowing the chariing of Harmonics/
Tints/Shades etc., See Diogram.

Of the full saturated colour spectrum, derived from
Prinary/Sccondary/Tertiary ranges.

Free from colour: transmitting light without
decomposing it, '

gf one wavelength {colour) only, range limited to omne
UC «

Conccrned with, depending on quelity, hence
discriminction of degrees of characteristics of coloux
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QUANTITATIVE . Kensured or me2aarable by, concernad with quantity,
‘ amount etc., hence: compariscn of scale and area of
colour, scnetime linked with CONTRAST GOF EXTTNSION,

CONTEXT Observation of a pert secen relative to associated
CONTEXTURAL and/or relatcd elements, relntionship in which one

thing is affccted by thc other.

JUXTAPOSITION To place things aide by side, may involve placing
one elemcnt in differing contexts %o obssrve its
reclative appearance.

PHYSIOLOGICAL - Scicnce of the phencmena and funcitionlng apparatus
or living organisms, hence Physiological aspcct of
colour donls with the humcn sensory apporatus and how
it is affccted and interproits colour.

PSYCHOLOGICAL Science of naturo, functions and phenomena of the
human mind. Psychological aspect of colour deals
with hupan interpretive .and.asscclotive responses.

PHYSICAL Of motter; matorial propertics or gualities of
elcments constituting matter. Physical properties
of colour/pigment involve recognition of e.8e
Transparency, transluccncy, opacity ctce., cice,
which nmay amplify or éotract from the rcquired
scnsation,
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Colour dynamics indicates an area of interaction between t%igry,
perception, structure and mechanics which pay bé seen ih appaten

slmple physical operations such as blinkinz and crtending to more complex
patterns. Our demcnstrations rre & 51417 sard of = vast world of colouyr/
light which expands, encompasaing myridda of directions fron

infinitely v-riable natural spectrum of atmospherics syrrounding our
planct to man made multi-medis hoppenifigs updn its surfacs.

The physicist, physiologist, and psychglogist have developed
varlous experiments to test spccific pHenoleéna; we arée moking use of
sowe of this roscarch, (a bibliography siving source materinls is
appended) but it should be stressed thot we arc desling wish

information at an,gﬁggg;ﬁgggg; devel through which mors personal
development may be possible,
C

All observations take place under e series of conirols, many of
vhich are very simple, yat redically affect the reault,

(a) Electric Illumination provides a non-coherent light source,
in the cusec of AC vibrating at 50 eycles per second, this
will condition the oppearance of revolving etimulil at certain
frequencics,

Position, distanco, zltitude of individual from stimuli,
Eye and/cr hend movsnent,

Control of eyelid blink rate.

nxposura of retina to stimulus will produce afterimages,
Rubbing of the eyca will produce phosphenes,

Persistence of vision; the eyec sccing a series of seperato
images in rapid succession will eesc a continuous sequonce.

o 200

It is important that each student makea careful analyscs of stimuli
and reaction to them. Some exporigente can produce unpleasant reactlons.

Spinning Tops clearly demonstrate the fusion of distinet images
dnto o cohesive wholc through peraistence of vision; this is perhaps the
carliest invention in the colour dynamics fiecld, Many toys based on
optical principles wers developed tbroughout the last 1,000 years,tho

19th century saw a mass of these brief details of which are given in
appendix 1,

1:0) MAXVERLLS

James Clerk Moxwell, British Physicist, founder of the electro=~
magnetic theory carricd out a scries of experiments c. 1855/61 with
scclor discs of subtractive colour on a high spoed motor boord.

The disce each have a radial slot allowing one to be passed bchind
tho other enabling varying proportionate areas of colour to be seen in
relationship., This proportion can bhc measured by a radial percentage
discs mounted behind both, '

All colours arc: saturated, pure, and stand to each other in the
natural order, &
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when spun at high spced the gye receives an cverall impression of
the 2 colour areos superimposcd, this supcorimpesition is obviously not
completcly subtractive as the pimments are not phyeienlly aixed; ncither
is it completely ~dditive as the stimuli ore not lights.

Paira of Ppinary: = rcd = yellow - bluse

Pairs of Secondarys = grcen - orange - vialst _

Disce are spun at various spceds, if pleoments were physicnlly nixed
o puddy brown would rcault,; with optical mixing a range of groye
thilte=tints 1s obtained according to palrs ussd and ppoportions
vresenta

when a pair of conplcaentaries is epun the itotal recsultant
appeerance 1s dcpendant on the relative percentage of cach colour pros ntt
this is due to the inherent light/derk nature of saturdatced colours as
they appcar in the natural order. Thecorctically when a complementery paid
is spun a neutrual grey will be produced, Depending on the pair chosen the
relative proportion of cach will vary, zthis can be measured uvn a radial
percentage disc mounted behind both dises).

Red-Green which are tonally close in the natural order will require
sinilar %. ' '

Yellow~Violet which are the tonally furtheet . apart will rcquire
different %.



Pairs of complemcntarics spun with smaller centre discs of sane
pair but in differing proportions, to shuw differences 1in greys
obtained. '

as sbove but with small aiscs from endother complenentary palr to
ghow the difforence between pairs.
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A graduated porcentage disc of grey when placed on a primary or
sccondary and spun will show thc changes in saturaticn of the hue,
MININUS grey prescnt resulid HAXIMUM SATURATION

4 gredvnted percentege disc of bleck placed on orimary or
secondary and spun, will show progressive changes in the LIGHT/DARK or
DEGREDATICN of thc hus.
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2:1) BENHAMS DIS

Black and white disc which whon spun subjoctively induces colour
responsc according to frequency of fisuration and the dircetion ard

specd of rotation due to the supcrimposition in the ege of the black
arcs on the black half of disc.

Half completely blnck, hsalf white which is divided into four
8cctors cach containing three arcs in black, each bank of arcs stands on
progressiwy increasing rodii from the centre of disg, ratio 1:l =
approx z" on 12% disce.

(a) Clockwisc figuration. (b) Anti~Clockwisc fipuration.
e TN P
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(Refercnces- 'BBC 1's Colour Trick', transmitted in Moy 1969 on
Tomorrow's norld Review in Cuardisn, May 19569).

Radial fipgurations in black and white also induce colour ;
sensation according to speod and lighting. with 50 c.pes. iilumination
there will be a point at which the speed and 1light cycle cross causing
the direction of movement to remain stationary and then rcverse. This
phenomena Will be discussed in full in Stroboscope experiments.






Murcel Duchemp 1887 - Frenchi criginal member of Dada group.

The Rotor-Rcliefs were produced in 1935 with colour figuration on
both sides the original size was 74" diameter and they wesre deslgned %o
be spun at 33 Te.DeBe On standard gramaphone turntables. The original
set comprised 6 discs and ceme with the instructions: “those dlsce
turning at on epproximate specd of 33 rpm will give an impression of
desth and the optical illusion will be more intenac when viewod with
one eye than with two®, This presonts an originol experiment in
percepticn and the illusion of the third dimension due to a

psycholozical trensformation of the impressions of relative epsed into
those of distence. _

The prints which we are using are 12" black and white so some of
the original quality is lost.

(see Appondix 2 for furthor details)

. I"

when the eye observcs a sudden flash of light, a dark area of the
saic shepe will be seen hovering in space, this 1a a NEGATIVE aftcr-
image, due to bleaching. For the first fow seconds after stimulaiicn
a light area will be sscn when viewed in darknpess this is a POSITI G

afterimage and results from the optic nerve and retina continuing %o
fire ofter exposurs,. _

£5:2) COLOUR

when the eye obscrves a coloured arca of specific hue for a period
of time the sensation graduanlly olters owing to the fatigmo af coluur
receptors on the retinnl surface of the eyece. If, after fizoking an
arca of rcd for a time with cne eyc, a shoet of white papor is inter-
posed the eye will ‘sce' a ghost afterimage of groom=bluc, 1% is
propesed that this phenomenn shows the ¢ye to have threc golowr
rcceoptors sensitive to red, greem and blue or violet, Vhen fatigucd
by fixnting the rcd area the red reccptors bocome bloachsd in their
photo~pigment and these receptors still working are scen to be more
active, whatover colour arcea is presented the resultani afterimage

will always be its complimontary, invoking the law of simultansous
contrast, of colour,



The colour transparency is
fixated with one eyec for 30 scc ol i
approx, and the eye moved to locats 7 A\ Bera TN
the aftcrimage obtainad con the ‘/ LS 7 “\? \ Pr s P
cross on othsr side of circle, The \ \\“ ; e
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production of afterimapge colour X B P
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cquilibrium by producing a grey )
afterimage. THE B i B

£5:3) CINE FILM sFTIRIMAGES

afterinsses induced ropidly by the remote control of stop frame
techniques will produce a clear demonstration of induced responsc.

vhen the eye fixates figurations in the above mentionod mannor

- Patimuc of rcccpiors will produce afterimages which are complimentory
in structure, indicating that the retina is semsitive to a theoreticel
grouping of quadrants of energy, vertical ard horizontal. Wwhen -
focussing on certain freguenciecs the retinal mosaic can be observed
distorting image signnls which lie ecross the pattern of cells and the
ubserved lines appear to break up in conseqguence, '

when we observe a revolving figuration diec and it stops we tend tc
sec the dise moving in the reverse direction, however, if this direction
is thought about it can be made to reverse agein and vice vorsa,

o have scen that complementary afterimapges can be induced by
focussing on a plain surface, if instead of this a random field control,
or textured disc is substituted for the projection aren, and tho eye now
fixates a fipuration disc as bofore and projects the afterimage onto the
textured ground the result is very different. The ground is inert ond
non directional, but it oppecars to bo affeccted by the afterimage of thoe
geometric stimulus and revolves and swirls in the reverse direction of
the afterimnge, again the direction cen be altered by consclous thought,

shen prcesures are excrted on the eyeball oné the eyelid remains
closed we often 'see® luminous shapes, figurations, speckles etc.,
projccted onto the closed iid. These are termed Phosphenes, and
investigation of the phencmenon is comparatively rscent; it is thought
that phosphencs have been subconsciousiy observed by man for thousands
of ycars ~nd have becomec translated into various formal devices in tho
art of different cultures. Thesc happenings in the oye could be termed
tafterinapges of muscles control and metabolien',

£6:0) _ STROBOSCOPE

A stroboscope 1s a mechonism shich effccts the intermittent
interuption of a beam of light by means of a shutter (or clectro-gaseous
discharg) causing the light to pulse ot a siven frequency which cen be
incrcasad or decrcascd.
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In simple terms rapid blinkin: of the eye whilst observing a

@oving stiaulus will produce stroboscopic effect: ns Will the movemend
of the hands with fingers outstretched across the ficld of vislon.

According to the freguency at which the strote is pulsing the
noving stimulus will appeor to be retating in diffcorent ways, Ce.fle
vamon wheels scen on films, whora the frame specd and projector
shutter speen cross cver in terms of sequence of singes in the
rcvolution of wheel,.

Cbjcct movement is conetant.

3tobe pulse slower than object movement: result is mawvement 1n sanme

directione
" 1 game as " H " * chigset appears
% . stationars.
- "  faster than ¥ “ " ® movement in reverse
direct.

The stroboscopic principle can be used to arrest the movemend of
any objoccts which hove periodic motlon so that this can be mcasured and
photographed. -

In our exoeriments we are using & range of mechanical and electronic
pulscs with a widc variety of colour discs having aifferent organisations
this free for all envelopes the scnsibility with an smazing performance
of mutations of unexpccted compexity throughout the speed rangse.

Coupling of electronic strobes to lighting in turn coupled to
gcund equipment can be a positive reclationship of sudio-visual
phenoncnas, where pitch, rhythm, and level of socund can find cquivelent
translation in the world of colour light.

{7:0) MOIRE
21 37

” : :
when two or more period/structures arc overlayed interference will

occur between thc oppoeing axes of the periodic components, In simple

terns if we 1ok at two pisces of not materialgtwo fences etc., behind

oach other at different anglecs the eys will see a third system

produced wherc the stranddsor posts cross, if movement is introduced

a flicker or pulse will be set up as the elements pasa behind cach

other. According to the distance betweon the cbserver and the two

systcms under obscrvation, the frequoncy and degree of waves can be

accelerated or decclerated.. any periodsstructure will scrve 10

generate moire patterns, gecometric or free, providing one is awarc of

a massing of clements, The firat instence of moire patiern in man-

madc objects is from = veriety of watered silk which prceduces wave

notions through close warp and woft overlay from which the phenonenon

obtains its nane.
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In 1nduatrw-moirea or interfersnce fringes are used es ean
accurate form of measyrcment of physical objects ond paths of motlion
flow pattcerns ctce : -

{7s:2) GCOLOUR

If two pericdic structures of differsat colour are superimposed
the resultant soire will tnko from both ard optically aix them, thus
blue and yellow will make us 'sce' arseen, but a differing grecn
depending on tho priority of overlay etce, We are familiar with
optizal mixing of colour in 4 colour photo printing where dois of
geparate colour induce the cyo to see tho full epectrum ranges, but
herce the anzle of overlap of the dot screens is rigorously set to avoid.
presence of moire patterns which might detract from the rccognition of
the nictorial contents - -

LASER

Laser lizht differs Pfrom ordinary light in that 4t is much more
intense, directional, monochromatic and coherent, The light gmitied
by an ordinary source such as e candle or an incandescent lamp conslsts
of unco~ordinated waves of mony different length, that is, it is
incoherent and meore or less whites Tho waves of laser light gre co-
ordinated in space and time arnd have nearly ths sams length. Z£hia
coherence and chroaatic purity, and anlso the intensity of lasgr light,
results froa the fact that in a laser, excitcd atoms are siimulated to
radiate light co-operatively before they have hod time to 4o &0
spontancously and independently.

The laser puta out scarcely more total visible light than a
flashli;ht, but &1l its output is in light with cne narrowly defined
wovelength, A laser boan directed ot the moon would have spread to
only a matter of yards in nearly % million miles. .

An inportant apﬁlicatiun is in coﬁﬁuﬁicﬁtzons,“whichIit_promiaea
to revolutionise; in photogrophy (3D photozraphs) and as o "knife" in
indusiry or surgery. T .
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The bosis of fibre optics is the transmission of light or inmnges
along flexiblo glass or plastic_fibrea~(aach finer than a hunon heair),
and clad in a material with a lower rofractive index - by a process .
known as intcrnal reflection. Thousands of fibres are arranged-in - .
bundlcs, which can be non=gcoherent for light transmisgion and cohercnt
for image transmnission, - ' we T B

Applications arc in @isplay ponels, imnstrunentation, punch tape
recders, matrix/line convertere, image invertcrs, aicrodot nrojcctors,
Fibroscopes (remote viewins devices for inspecting inaccessible points)
and of course in arte. : . . :



COLOUR TZRMINOLOGY AND DEFINITIONS.
LIGHT Visible light comprises wavelengths of radiation within

ADDITIVE

FDITIVE
PRIMARILS

ADDITIVE
SLCONDARIES

SUBTRHCTIVE

SUBTRACTIVE
PRINARILS

SUBTRACTIVE
SECONDARIES

SUBTACTIVE

PERTIARIES

TRI=-CROMATIC
PRIMARIES

PIGHMENT
( GENERAL)

PIGHENT
( PAINT)

HUE

wARE

the electro-magnetic spectrum., The visual colour
spectrum seen when 'white'light is aplit by a prisa
shows it is composed of wavelengths from RED/ORANGE/
YELLOW/GRE2N/BLUE/VIOLET. _

Proceeding by addition:s of LIGHT, the process by which
colour lights combine to produce white liight due to
absorbtion of 2/3rds of the visible spectrum. '

Of light: RED LIGHT/BLU- LICHT/GRE:N LIGHT when
combined egqual white.

Of light: RED + GRLaN = YTLLOW
GRLAN + BLUE = CYAN
RED + BLUE = MAGENTA

Process of taking awsy: of PIGHMINT COLOUR: where
combination of celour produces black by absorbtion of

3§ of visible spectrum.

Of pigments: RUD/YTLLOW/RLUG

Of pigment: ORANGE/GRLIN/VICLET/theoretically produced
from above.

Of pigment: NRED ORANGE/YTLLOY CORANGT eic.,
located betwecn primarics =2nd seconinries.

Of pigment dyes: YULLOW/MAGINTA/CYAN employed as
transparent inks in printing when combined with the
addition of BLACK produce appaarance of full colour
range. ' -

‘Materiel organic or inorganic present in all aobjects,

according to composition it will absorb or reflect
various parts of light spectrum causing the eye to see
it as a colour, :

Selected materials which when ground and mixed with
a MEDIUM such as oil/gum etc., can be used as paint.
%ach pigment is known as a specific name which standa
within each celour family or Hue,

Distinction between familises cof colour in pure state:
€.2. HUE of RED; HUE of YBLLOW; HUE of BLUE. w»:ch hue
includes all types of its colour fanily whether WARM
or 600L applies amlso to secondary/tertiar hence
CONTRAST OF HUB; examples from opposing hues placed
together.

Discriminative interpretation of colour stimuli: in
general terms RED/ORANGE/YELLO: are associniive of WARE
BLUE/GRLEN/VIQOLET " " " COoL



ATURATION

53 aTURATION

IGHT DARK (=)

ONE/TORAL

INT
14DE
OBPLEMENTARY

ARMONIC

13G0=D

DJTACENT
“L5CORD

*

-2

In particular terms as gll hues comprise differing
degrees of colour it follows that e.g. Reds may be Wara
end Cool i.e. a WARM RED will tend towards O E whilst
a COOL RWD will tend towards VIQLAT eto, hence. Contrast
of W/C: within one hue or between hucs.

Degree-of purity of given colour. MNaximum Saturation
neans colour is in its purest, most intense form,
undiluted by any other colour, Hence CONTRaAST OF
SATURATION: between hues in thiaz state.

Colour ia an impure state, by the addition of other
colours. Degrees of desaturption can be established
wlthin one hue.

(i) Characteristic of huss of colour when compared in
their most saturated form: Yellow 1s inherently LIGHT,
Violet is inhorently DARK. :

(11} Cheracteristic of PIGHINT sources: in natural
state certnin pigments appecr RARK and thelr colour
characteristics are hidden Light Dark contrast can be
a confusing element in estpblxshinn the other contrasts
mentioned,

(i) Description of dcggee§ of Light/Dark tendcncy of
colour,

(i1) Description of degres of moﬁOucharacteristic
rangs esp: black/white arey: :

Addition of white to a c¢olour.
addition of black to a c¢olour,

Relationship betwcen palrs of colours which are totally
opposlte in terms of hue and derree of waria and cool,

‘8o that they mutu:lly enhance each other. Found

¢lameirically oppcesite on CGOLOUR CIRCLE,

‘A conplementary pair ahcn “iXBd tcnds towards ax

neutral grey.n--

Ranne of intermediate values produced whoen any two

colours.are - progressively mixed with each other. e.g.

-Red plus 1 part green/2 parte/etc. until sgual :
‘gquantities are mixed, then returning to Green. Some-

tine rcferred to 26 B OKEN colanre

.Relationahip betwean pzirs of colours, where the
" NATURAL ORDER has been slightly invcrted, €.g. Ycllow

which 1s naturally light paired with Blue which is
naturally darker would-discord if they are adjusted
80 that the blue beconcs fractiondlly 1ightcr and tho
yallow froctionally darkere.

Abave r elationship estoblished between Adjacent
colours i.e. Grecanlue‘etc., Also referred to as

'CLASSICAL DISCORD, - -



