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ABSTRACT

Sulayman Uma Adeika Adeiza, The Utilization of
Local Rav Materials for the production of Marbled weres
using the Jigger-Jolley Techniques pagers 107
Tables: 13, Figures: 13, plates: 8 and Rerences: 26.

The problems of this study were centred on
identification, beneficiation and utilization of
local raw materials and colouring Oxides for the
production of marbled wares using the digger-jolley
techniques. It also focused attention on the
design and production of models, templates and
plaster moulds; as well as formulation of

suitable bodies and colouring engobes.

The growing demand for ceramic Tablewares
necessitates the use of machines for mass
production and reproducibility of identical wares
beyond the limits of throwing and slip casting.
Moreso is man's continued quest for creative colour

applications to evolve uniqueness in ceramic
products.

Rav materials like kaolin, secondary clays

Quartz, Wood Ash, etc were processed and used for

Vilii



ABSTRACT (CONT'D...,)

making stoneware and porclain bodies engobes and
glazes. Also, models were made from which the
templates were fabricated using mahogany wood.
Oxides like Iron Oxide, Manganese, Cobalt and

Chrome were used to colour a base slip for marbling
effects. Also used were variously

coloured clay bodies and plastic slip for body agate.
Samples were fired to 1280°C in Oxidized Kerosene

and Electric Kiln atmospheres.

The test samples provided successful results in
terms of structural design and garbling tests
conducted under transparent glazes. Sparkling
colour effects were recorded from wares coated with
water clear transparent glaze while mottled effects
were recorded from wares bearing glaze Il (partly

transparent glaze)

On the basis of analysing data collected, the

following findings were made:

plaster to water ratio of 130: 100 is ideal
for making jigger-jolley moulds while such moulds
made in parts can be joined together with 140:100

ratio respectively.



ABSTRACT ~ (CONTD..)

plaster turning on a Throwing Wheel has been
found to produce suitable moulds for successful

jigger-jolley production.

Buff-firing slip can be produced entirely
from locally sourced raw materials without adding

any imported material.

Seasoned Mahogany wood proved very suitable for

taking cross-sectional impressions of clay models.

It is believed that this study will not only
contribute to the body of knowledge in
Industrial Ceramics but will serve the needs of

Nigerian ceramic investors.
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5.

DEFINITION OF SFECIAL TRRMS

Agate Ware

Earthenwares intended to
imitate the agate stone by
wedging tinted clays together
so that the colours extend
through the body (Hughes, 1977).

Automatic Spreader- A machine used in the

Ball-mill

Bat

Bentonite

xviii

prepation of clay slug into a
flat circular bat before
transfering it onto the mould
for Jiggering.

A porcelain Jjar filled with
flint pebbles and rotated with
either a wet or dry charge of
chemicals, It is used to

blend and to grind glaze and
body ingredients,

(Grebanier, 1975).

A pancake of clay, (French, 1972),
A general term for a montmori-
llonite clay often added to

body to improve its plasticity,
(Pottery Crafts Catalogue, 1989),
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10.

M.

12.

DEFINITION OF SPECIAL TERMS (CONTINUED.,,)

Bloating

Body

Calcining

Case-mould
(Master mould)

Chuck

Chum
Cottle

xix

Blistering effect of over-
firing a clay body.,. »
(Hamilton, 1978),

A combination of two or more
different clays or often
minerals to form the structure
of Ceramic wares,
(Hamilton,1978),

Changing the physical properties
of a material by heating it to
red heat and allowing it to
cool down before use,
(Hamilton, 1978).

Positive mould made from block
mould end from which working
moulds can be produced,
(French, 1972).

Lathe attachment for holding pots
during turning processes.
(French, 1972),

See Chuck

Retention wall, usually made of
clay, cardboard or plastics for

holding molten plaster in place
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1L,

15,

DEFINITION O

- e

Earthen VWar

Engobe

Felt Machine

1 TERMS (CONTINUED ... )

wntil it is set enough to stand
on its own,

Forous ceramic usually made from
refined clays, Must be glazed
to hold 1liquid, (Hamilton,1978).
A liquid clay or clays, sometimes
with the addition of fluxes and
non-plastics like feldspar,
whiting flint, Besides its use
in mowld casting, it is most
frequently employed as a thin
coating over all or part of a
ceramic body, either to provide
a different coloured surface
under a glaze, to cover up
surface defects, to provide a
suitable background for under
glaze brushwork decoration, or to
Serve as a layer through whieh
designs may be cut to the body,
(Grebanier, 1975),

Machine used for fettl ing the
top rims of Jjiggered or Jolleyed
wares especially plates and flat
wares. (Okwor, 1990),
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174

18.

19.

DEFINITION CF TERMS (CONTINUED,,,)

Filter Cakes

Filter Press

Jiggering

Jolleying

Flastic and hard sheets of

clay obtained by compressing

slip clay in the Filter press,
thereby driving out about 75-80%
of water in the slip.(Okwor,1990),
A machine that forces water

out of slip clay to produce
plawtic clay from the slip

within a period of at most 2l
hours, (Okwor, 1990).

A machine for shapping pottery
or industrial method of producing
pottery, by means of profiled
tool at a fixed distance from
the rotating surface of the
plaster mould, shapping the
convex side of the ware, It is
mainly for flat wares,

(Pottery Crafts Catalogue,1989),
A machine for shapping the
ingide with a profile rotating

at a fixed distance with a
hollowed plaster suitable for
cups (Pottery Crafts Catalogue,1989).

xxi



IEPINITION OF TERMS {CONTINUED ,,.3

D4

214

22,

2%

2,

Marbling

Oxidation

. Porcelain

Profile

- Lathe Turning -~

xxii

Principal method of plaster
mould and model making

(French, 1972).

Surface crmament produced by
working together coloured &lips
or enamels, {Hughes, 1977).
The method of firing a kiln
with enough oxygen present in
the kiln atmosphere to ensure
the complete comtustion of the
fuel gases,  Accorgingly, the
metals present in beoth the clay
and the glaze remain or become
oxides, giving the fired result
the characterigtic colouring
of these in combination with the
other oxides variously present
in the composition,

(Grebanier, 1975),

Vitreous and transluseent ware
emitting a clear ringing note,
(Ahuwan, 1990),

Chamfered metal plate of
appropriate section used in

jiggering and Jolleying,(Franch,1972).
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28.

DEFINIZION OF TERMS {CONTINUED ...)

Pug-will

Template

Sizing

Slug

Stoneware

Storage Ark

Machine used to prepare clay
for making processes, It
extrudes clay in form of
pug-rolls. (French, 1972),

See profile,

Process of separating @ mass of
plaster from another through the
application of liquid soap,
greese, 0il and slip clay on the
surfaces at which separation is
required, (Ibe, 1990).

Lump of plastic clay sliced by
wire from the pug-roll,

(French, 1972).

Impervious ceramic with much of
the material undissolved but
bound by a glassy matrix,
(Hamilton, 1978),

An underground tank containing a
centrifugal set of blades for
storing and mixing slip before
it is pumped into the Filter

press. (Okwor, 1990),

xxiii



DEFINITION OF TERMS (GONTINUED ,..)

M, Wedging = Mixing or kneading of clay to
produce a homogeneous mass,

| (Hamilton, 1978),
32, Wirler = A vertical lathe with heavy
| plaster wheelhead,
(French, 1972).
33, Wheel Turming -~ Making and shapping of Jigger-
Jolley mould on the throwing
wheel head.

xcdv
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For Example
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TABLE
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CHAPTER ONE

There has been an increasing demand for ceramic
wdres for use in Nigeria and the VWest African
Sub-region, This ever-growing demand necessitates
the use of machineries not only to accelerate
production processes but also to evolve mathematical
accuracy and similarity in terms of shapes and
designs, which might have been humanly impossible
given the technology of throwing and slip casting
techniques alone,

The use of pottery wares has been as old as man's

civilisation. The earliest men used pottery items
for cooking, storage of seeds, wine, water, etc.
The production techniques look simple, ranging from
pinching,coiling, slabbing to building; and the pots
were made to serve a relatively Tew number of people
in @ more primitive setting,

Okoivwa {1986) observes that in both
ingtitutions of learning and local communities,
traditional or studio ceramics are being produced
appreciably today in Nigeria. While these efforts

are commendable, the techminue is painfully slow and



lacks the dynamism of current tecrnolozical growth trends,

which would haove cuhanced quality, selfe-suffi-cleney and
export potentialities. The growing scope of pceramics in

the modern world has extended into architectural,
sanitary, ejecislcal el even clectronic Spheres of

application, This not withstanding, pottery has been
Turther enhanged with the ir;troduction of some wore compl e
produetion gnd decoration technigues like sglip casting,
Jiggeér-Jolley, pressing, warbling, ete, 8ll to satlsfy the
cl’.tangin;; negds of nan and FHhe populatlion trand,
It 48 then & misnomcr for Nimerian ceramists 1o negl ect
thesc important aspects of ceramics only to continue wilh
the traditional tecmi-aes vhich have 1uug bim in operation,
parly modem ceramic industries in Nigeria like
Modermn Ceranic¢ Manufacturers, 'muahia, Richware Ceramic
Manufacturers, Lagos and Research Institutes like A.B.U.
zaria and PRODA, Enugu employ Jigger-Jolley technique,
The number of such organisations are so few compared to
those which use throwing, Sirple decorative techniques
like engraving, sgraffito, sprigging, etc, have been in
use rether than the more tasking and creative, decoration
like "marbling¥, Throwing and glip casting however, have
their short comings. They are; inability of attaining
repetitive designs that are dimensionally equal
especially with throwing); too much of apparant
porosity and high level of shrinkage in slip



cast wares and problem of linear geometry (thickness)
associated with cast wares with varying casting times.
These problems, among others which are associated with
these techniques are either completely removed or
reduced to the bearest minimum in wares made by
Jigger-Jolley techniques,

Jigger-Jolley techniques are more suited for
flat wares and simple dropping shapes like cylinders
and cones. These wares fall within the category cf
highly consumable table wares like plates, bowls,
cups, beskers, etc., whose demdnds are yet to be
satisfied by the present low rate of production,
coupled with its attendant high selling price, based
especially on throwing technique.

Many willing Nigerians can not use ceramic
containers btecause they do not have the purchasing
power. The common man therefore, sees ceramic wares
as elitist objects made to satisfy the demand of the
well-to-do people. This belief is based on the price
placed on the wares. The producer blames this on the
hand-crafted labour intensiveness of the production
techniques, a situation that Jigger-Jolley techniques
stand to reverse. Moreso, marbling methods of
decoration have ¥ery little recognition among the
Nigerian Ceramists. This research tries to bring

together and explore the possibilities in these
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seemingly obscure or neglected areas of
production and decoration. However, where practised
at all, marbling has only been known with throwing

techniques,

"Though' some few industries and
research institutes g.:lve' attention to
the Jigger-Jolley techniques, it has been very
unpopular in Nigeria. Such institutions are the
Projects Development Institute (PRODA) Enugu, Modern
Ceramic Industry, Umuazhiaj and Richware Ceramic
Manufacturers, Lagos. But the Nigerian Educational
Institutions have been appathetic about it.

Thus, the need to research into this area of
study is not only timely but quite imperative to the
development of ceramics in Nigeria. while the
proauction techniques extols the possibilities of
industrial production to specifications in terms of
size, weight and volume, the d esigner's position of
creativity and arousing the aesthetic sub-conscious of

the viewer is maintained by the ‘marbling."



1.2 Statement of the Problem

The problem of this resesrch is the
exploration of Jigger-Jolley techniques in the
production of marbiad table wares,

The problems of the study that are of specific
concern to the researcher are:

1. Devicing a suitable "marbled" body for Jigger-
Jolley techniques, using Nigerian raw materials,

2. Making plaster moulds and templates suitable
for Jigger-Jolley techniques of industrial ceramic

proéuct ion,
3¢ Operation of the machine for the actual

processes of production thereby solving the problems
associated with the production,

L, Making coloured engobes and exploretion of
their method of application on the bodyt obtain a
marbled effect,

1.3 Eurposes of the Study

The purposes of the study are:
L To experiment and evolve a suitable body for
the production of "merbled" wares using the Jigger-

Jolley techniques,
2e To study the processes involved in making

mowlds and templates for Jiggering and Jolleying,



3. To produce sample marbled table wares using

Jigger-Jolley machine,
L. To produce marbled effects on Jiggered or

Jolleyed wares using coloured engobes,

1.4 Limitations

T« The vertical Jigger-Jolley machines suitable

for table ware production have no provision for
making horizontal deep grooves, curvatures or flutes
necessary in table weres like tga pots, flower vases
bottles and electrical porcelains, This is a serious
limitation to this study,

2e The orthodox approach to material character-
ization, preparation and utilization also constituted
a limitation to the study.

1.5 Delimitations

1. The study was delimited to flat wares like plates
and bowls because of the scope of the equipment,

2e For lack of enough time and money, industrial
visits were undertaken only to two industries. A
greater number of such visits could heve provided

more information and technical know-how, thereby,
providing the differences and similarities between one

production unit 2nd another,
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3. The design aspect of production was studied
rather than an intensive research into the geological
explanation of the raw materials, or technical
description of the working properties of machineries

or equipment,

1.6  Basic jpssumptions

The following basic assumptions were made:
1« That the raw materials obtained will be suitable
for making 'marbled' table wares, using the Jigger-
Jolley techniques,
2e That in the absence of all the required
facilities or equipment in the Department, research
work from the industries will be emnough.
3. Prolonged firing may occur due to the malfunctioning
of the Electric Kiln at the Department,

1.7 Significance of the Study

With man's development needing contginers of
identical shapes, designs and specific capacity for
usage, 1t becomes imperative for industries involved
to take cognisance of these specifications in their
production, Okoruwa (1986) says that thirteen million
Naira (#13w) worth of white ware ceramics were imported
into the couwntry in 1978 and this was expected to be
about one hundred million nairs in 1985, However, there
was an anticipation for a drop din the 1985 projection
because of the CGCovernment's drive to cut down

importation of goods and services.



Considering the ubiquity and abundance of
ceramic raw materials in Nigeria, production
maximization requiring less human labour is the
altimute in the drive to properly harmess these
resources, The under utilization of these resources
as predicatzd by the present low level of production
through throwing, scuWlpting, slip casting can not
bring about the much desired technclogical and
economic independence or emancipation of the nation,

A nurber of attributes of Jigger-Jdolley
techniques are clear pointers to the fact thet the
future of the technological and ecoromic growth ©f
this nation lies with it. Among such factors that
necessitgte the use of Jigger-Jolley technique in
ceramic production are:

1. DMass production and reproducibility of
identical shapes.

2. Reduction in human 1abour,

3. Achievement of identical wall thickness,

. Achievement of same {or near same) capacity
of similar wares produced from similar moulds, and
templates, provided that the templates are set at

a specific point; etc,
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While slip casting favourably compares with
Jigger-Jolley as an industrigl method, its short falls
like the difficulty in obtaining uniform thickness
of the well, weight and capacity of the ware greatly
reduces its reliability and acceptability in the
contemporary world of mathematical exactitude, The
relative speed of production and durability of
plaster for less water absorption in Jigger-Jolley
production further enhances its position among all
other pottery making techniques - studio or industrial,

“Marbling® which is a creative method of
decoration hitherto known with thrown studio pottery
is further explored in this study to evolve a
fusion of industrial and studio technigues, thereby
exposing the potentialities inherent in the fusion of
these techniques in Nigeria.

It is believed that an exploration of these
techniques will not only add a new leaf to the quest
for knowledge in ligeria but will serve as a spring
board for industrial development af ceramics in
Nigeria in more technical areés like the high-tension
Jizgered porcelain insulators, It is also hoped
that its technology, along with other productive
sectors of the economy will lunch the nation into

an industrialised vibrant economy,
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It is hoped, too that this study may offer
useful information to this university, any other
institution of learning and of course, ceramic
investors all over the nation on the production of

marbled wares using the Jigger-Jolley techniques,
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CHAPTER TWO

LITERATURE REVIEW

2.1 Int roductiqr_1

Having carefully enumerated the background of
Jigger-Jolley technique and "marbled" decoration and
their comparagtive place in industrial ceramids,  as
well ©5 conditions surrounding them in this study,
this chapter deals with earlier research work
conducted through the use of the technigues, It
touchcs such areas like the technique of production
using the Jigger-Jolley machine, mteriais,
production processes, preparation of materials,
composition of materials, mouwlds, batting, equipment,

methods of marbled decoration and Agate ware,

2.2 The Technigue

According to Singer and Singer (1963) there

appears to be some confusion about the use of the
words “Jigger%, #Jolley", “Jiggering" and "Jolleying®.
It is proposed here that the two terms are used to
differentiate shaping the concave or the convex
surfoce on the mould, Thus, 'Jiggering' is the
process of shaping an ar’ficle on a convex plaster
mould, i.e., the inside of a plate, ywhile 'Jolleying'

is the process of shaping an article in a concave
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mould, i.e,, the outside of a cup,

The flat wheel hrad used in throwing is removed
and replaced by a mould holder, It usually has a
central conical head known as 'Jigger head' or
'Jolley head’', In this case, the concave and
convex surfaces of wares usually made with throwing
techinique by the pressing and pulling activities of
the hand are carried out by both the plaster mould
and the Jjiggering blade or template,

To ensure uniformity in the identilty of the
wares to be made, Singer and Singer, (Ibid) says that
a numper of identical moulds have to be made for each

spindl e,

22,1  Jiggering Technigue

Kenny (1949) describef 'Jiggering' as a highly
mechanical method of meking table wares, In this
process according to him, a lump of clay is placed on
a convex plaster bat and turmed while a template is
held against it, The bat shapes the inside of a
plate and the template cuts the outside. When bowls
are Jjiggered, the bat is concave, forming the outside
surface, while the template cuts the inside. He
says that Jiggering is the most efficient method of
making bowls and plates. Practically, all

commercial dinner wares are manufactured this way.
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French (1972) describes jiggering as the inside-
out version of Jjolleying., Where in cup making the
mouwld forms the outside of the pot and the profile
the inside, in Jiggering, the mould forms the top
(or inside) and the profile forms the back and foot,
Jiggering is principplly used for making plates,
saucers and shallow bowls,

French (Ibid) contends that as with other forms
of Jjolleying, there are two stages of operation, In
the first, a slug of clay of the appropriate weight
is placed on a revolving spreader @nd is slapped down
on a plate mould. This is then fitted into the
other wheel head &nd revolved, As with cup making,
the maker presses the bat down onto the mould with
his hand, starting at the centre. The profile is
then brought down on the roughly shaped revolving
plate to form the feot rim and the back of the plate,
Again as in cup making, this profile has been set to
give an exact thickness and weight of the plate,

in important weakness in this process is the
transfer of the clay bat to the plate mould, s 4
the bat meets the mould off centre the spiral
stresses set up in the clay by bat making fight with
the further strains induced by the profiling result
in a twisted plate. Ideally the spirel stresses
set up in producing firstly, the bat, and secondly,
the plate, should have a common centre, This is

sometimes achieved by introducing into the making
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process a third wheel head where the bat is
automatically centred on the mould by means of a
plunger, One man working with 2 machine of this
type vill produce about 72 plates in an hour,

Hamer (1975) opines that Jiggering is a process
of forming pots by using a spinning mould, usually of
plaster, which gives the inside form, Jiggering is
used Por plates, The outside of the plate is formed
by a metal profile which is fastened to a pivoted arm,
This arm is brought down onto the mould and is so

ad justed that it leaves the correct clay section,

Figure 2,1 Jiggering a Plate

source: John Kenny (1949), page 125.
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DD Jolleying Technique

Jolleying is done by forming the inner part of
a pot with a profile while the outer part is shaped
by a moving plaster mould,

Hamer (1975) describes Jolleying as forming a
pot by using a Sp_i_ning mould usually of plaster,
which shz;pes the outside of the pot. According to
him, the finger-s anag then a metal profile is on a
pivoted arm which brings it into action against the
clay but is ad justed so that the correct section of
clay is given, Jolleying is normally used for cups,
deep bowls and fairly deep lids,

french (Ibid) describes Jolleying as a kind of
modified throwing operation where a revolving plaster
mould takes the place of the right or outside hand.
By this description, the function of shaping a pot by
the right hand from outside surface as is the case on
throwing wheel, is taken over by the Jolley mould,
The function of the left hand is taken over by the
two hands in the first place, and secondly by the
Jolley profile,

In his explanation on bowl making, Kenny (19L49)
affirms that bowls may aléo be jiggered, In this
case, a different kind of bat and template are needed,
He notes that if the bat makes the inside of the bowl,
it would need to be so sharply convex that the
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finished form will not 1ift off as it dried but wouwld
crack. For this reason, the jigger bat used in

malting bowls is'concave', forming the outside of the
bowl, while the template forms the inside of the bowl.

From Kenny's point of view the term Jjiggering can

be used to describe Jolleying as long as the template

and the mould are suitable for making concave pots,

French (Ibid) states that 'cup making' also
Known as 'liners' are useful in Jolleying process
and that this is the straight foreward Jolleying
method used for small pots such as cups, and small
bowls that taper from top to bottom thercby making
withdrawal less difficult from one-piece mould,
However, the tapering should not be more than that
used to make the mould making possible; he cautions,

With this method, the producer or helper first

throws on a wheel head @ number of 'liners's A
liner is wroughlythrown cylinder of the same height
as the finished cup. But it has a little more than
half of the diameter of the finished pot. The liner
is placed inside a cup mould while the mould is
placed into a metal Jolley head,

For the making processes, Kenny (Ibid) states
that the clay is not flattened into a pancake (like in
jiggering) but is rolled into a ball, The clay is
pressed into the bottom of the Jjigger (Jjolley) bat and
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Filgure 2,2 Jiggering a Bowl

~do bk

Source: John Kenny (1949) page 126.

workaed up the sides of the moulds with the fingers
until 2 wrough bowl is mede,

French (Ibid) believes that the use of a ball of
clay dircctly without throwing a liner is more
possible and successful when using a plastic clay.,.

In this case, the ball-is first pressed onto the
bottom of the mould to ensure that the air
trapped in the clay is driven out. The clay is now
pulled side ways and upwards to make a wrough bowl,
The method of throwing liners is important for making
cups @nd bowls in bone China, He further explains
that it is inconvenient end unnecessary to throw
liners for bowls larger than L7 (20 cm) dianmeter.
Such warcs are made by making a flat bat of clay

(a8 for jiggering plates), and then forced into a
done sh;ape on a 'chum’,

Kenny (Ibid) remerks that the wrough bowl shape
made fr'\_);n tre bzll of clay is moistened with the
sponge, The jigger arm is lowered, The template

now cuts the clay to a smooth inside surface,
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Onuora (1990) in his studio at the Projects
Develbpment Institute, Cnugu dees not see the need
for making liners, He neither makes a wrough bowl
in the mould befcre Jolleying,. According to him,
those stages are taken care of when he gently applies
the profile to open up the clay, He then slightly
moistens the clay and presses down the Jolley arm to

complete the shaping,

French (Ibid) further contends that it is
difficult to get a crisp foot ring when using the
Joll eying method, This is so because the clay
resists attempts to force it into sharp comers,
especially with cups and bowls made this way. The
usugl nethod of making high or precisely shaped foot
rings on Jjolleyed pieces is to place the leather hand
pot on a chum of a lathe and turn the foot to shape,
With this method, core should be taken to leave
enourh extra clay at the bottom of the ware to
enable this tuming. This technique has an
adventage of giving foot shapes that could not
nornally be moulded,
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2¢2¢3  Advantages of Jollcying

Jolleying is a relatively cheap way of making
pots, According to French (Ibid) it is 2bout balf
the price of slip casting on cups and similar pieces,

It «lso has cther advantages for the geramic designer:
Te vares made by this technique are in herently

strong and have greater resistance to distortion than
cagt wares of the samed esign, -
2e Complete control of the section is achieveadble
by the designer,

3. Strength can be built in where necded to avoid
either distortion in firdng or damage in use,

L. A perception of lightness can be created in
serviceable pots by thinning the section towards
the rim,

5. The strain-retaining furrows (hollows) or bad
comers found in cast wares are easily avoided in
Jolleyed pieces. They are avoidable when planning
the scction for Jolleyed pieces,

2.2,54  Semi and jutomotic Technigues

Jiggering of table ware according to French
(Ibid) can be made either by semi or fully automatic
methods, It is important to obtain sufficient

plasticity of the body. With these techniques,
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skilled Jigpers are not nceded and the speed of
production per person is increased,

According to ginger and Singer (1963), such
ma chines were first developed in the United States of
Ame yiea, He points out that there are three types
of these machines:
Te Semi automatic machines,

2e Miller and (3) Fully'automatic machines,
There are twin unit Jiggers which have two

spindles side by side and are operated by one
unskilled operator, The two spindles are either
used for shaping wares or have separate functions of
Jiggering and batting. The operator places tThe
mould (already fed with clay) into a spindle, The
machine is set into motion, The machine now
performs the entire production processes. This
includes the lubrication with water and trimming
before stopping. The mould with the Jiggered ware
is removed and the entire operations are repeated,

French (Ibid) refers to all the automatic

and semi automatic Jiggering techniques as the
WRoller methods® pointing out that the method has
two important differences:

; It has a heated revolving profile unlike in
the manual jiggers that have stationary bevelled

profiles, This revolving profile is some¢ times
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called 'bomb'! and it forms the inside of the pot,

2. A slug (irregular ball of clay) rather than

a throwmm 1liner or bat can be placed in or on the
mould -nd the Roller machine forms the shape
conveniently. This cuts away a process, which if
included could have elongated the production time on
each ware, This advantage thereforey leads to
autonation, which the manual Jiggers can not achieve,
he sayse Most of the roller machines in operetion
today are either fully or semi-automatic. Shapes
that con be made by the manual Jolleying methods are
equally suitable for roller making, French, (1bid)
asserts,

ginger and Singer (Ibid) reports that while a
batter out and hand Jjigger .man can make some 20
dozens (240 pieces) of 7in, (18,5 cm) diameter
plates in an hour, a single operator of a semi-
automatic machine can make 23 dozens (276 pieces) of
similar plates in an hour, The wniform treatment of
wares by this machines also produces more strain-
free wares, It can make 3j dozens (1,08 pieces) of
cups per hour,

Leccording to him, the second type of s emi-
automatic jigger has a slowly revolving table, It
hag three or more spindles distributed round the
circunference. BEach spindle has a profil e-holder

above it which moves round it, At a point in its
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Journey round with the table, the spindle stops for

manual loading of clay and 2 offlouding of finished wares,
Production, according to him, takes place as the

spindl e revolves while the profile comes onto it
automatically, It 3prays water at certain points

and trimgs the ware. There are some machines with

eight heads; he asserts, and can produce about 24

plates in a minute; i,e. about 1,40 pieces in an hour,

On some of these machines, a different shape can be

made on each head,

In the third type unlike in the second one, Singer
and Singer, (Ibid) stute that the jigger head and the
stationary profile are reaversed, A revolving table
having 6 mould holders is loaded with fresh moulds
containing balls of body, It is unloaded manually,

It tukes each mould te the single shaping he:d where
it is raised gredually and the work is done on the
ware.bf a revolving head heolding three profiles in =a
hood, The head makes a speed of 700 r.p.m. as against
the normal 250 r.p.m. of & normal spindle for similar
WATES, However, the ware makes approximately 2,700
revolutions under the profile per minute. The hood
helpgto remove excess clay and applies water as
required by the production process, A plate is
shappened between lf - 6 seconds. The production rate
is S5L0-600 pieces per hour. The wares tend to 1ift .

off the mould because they are subjected to a
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centrifugal force, This is because jiggered plates
are shaped on the outside of the mculd. The three
profiles rather than one in the normeél situation,
provide more pressure and speed on the ware, thereby

giving less strain on the ware.

Singer and Singer (Ibid) talking on the Roller
Machine report that a plate making machine differing
considerably from the Jigger has been recently
introduced in Great Britain, It rolls the clay unto
the mould, The Roller takes the role of the Jjigger
profile, A big advantage with this technique is that
a wad of clay can be fed into the mould directly
without any batting. While smaller flat wares are
easily produceable, larger wares with this technique
are less sucéessful, In his explanation on the
scope of the Roller Machines, French (Ibid) asserts
that they are very quick, very efficient, very
sophisticated and are ideal for long runs of a
particular item, They are 21so very expensive and

infl exibl e



French, (1972) and Singer and Singer (1963)
believe that the production technique depends largely
on the type of machine being used., VWhile the manual
Jigger machines will require thrown liners and clay
bats respectively for jiggering and Jolleying, the
automatic and semi-automatic jiggers do not need this

procedure,
The type of wares being made greatly determines
the scope or type of machine to use for the production

Singer and 8inger (1963) state- that undercut

vessels have to be made with special tools of'the
vertical type on which the profile can be moved
horizontally when it is down, The profile is
applied to the hody slowly, A certain amount of
kneading has to be performed on it as in throwin.g.
It presses the body down onto the mould and also

scrapes and pushes away the surplus,

Speaking on horizontal movement of the tool,

Waye (1967) says:
"Jolleying is widely used in conjunction

with turning, for making high tensicn
insulators. The technique is basically
the same as that used for domestic ware,
Modifications are made for shaping
particular types of insulators; for
example, provision has to be made for
horizontal movement of the tool, for
example Jolleying deep cavities with
undercuts or tapers, Great care has to
be taken to awoid introducing strains,
which may give riss to local dielectric
weakness as in the fired article, ¥
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He further $:t=2s that for this reszson stock is

removed in small amounts at a time.

wWith these statementsit is clear that Jolleying
can be employed not only for the making of table
wares but for making high voltage insulators, The
efficiency and the ability of the profile to move on
a horizontal axis is very important in this case,
The horizontal movement enables the profile to remove
unwanted clay from the sides, rather than the
normal process of doing so from the top, This creates

grooves at the desired points of the insulators,

/ftershaping in the manual Jiggers, the article
is removed, first by riising the profile, then the
spindie is stopped. The process 1s entirely
different in the automatic and semi automatic methods
of production. In this case, all the production
procedures are either partially or fully automated,
These procedures range from the cutting of slug
through placement of mould to the finished stage of
product ion., This method also accounts for extreme
mass production of wares that is uncomparable with
the manual Jiggers. For this very purpose, French
(Ibid) refers to this production technique as being
wery bad for making small numbers", He further
stateg that using the same mould for production with

all these processes or machines is possible, but the
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behaviour of the clay on and off the mould can vary

considerably,

s . - oy, P & . £ MMy T I
2.} -Operational Pehaviour ol Clay S0GY

Singer and singer (1963) French (1972) and
Nelson (1978) contend that there is virtually no clay
body that can not be used for Jjigger-Jjolley
production, except clays with very high or *ew consistenciles.
Though Jigger-Jolleying is said to be an industrial
extension of throwing, the compesition and preparstion
of clay for it is different from taat of throwing,

Nelson (1971) points out that the composition of
the clay used for Jiggering is different from that of
the throwing clay used by the hand potter, He
believes that since the ware is supported by the
mould during the initial drying period, it needs not
be so plastic. According to him, since plastic clay
shrinks more in drying, thus, increasing the likellhood
of warpage, it is used in limited amounts, This loss
in green and dry strength is compensated for by the
addition of various binders guch as lignin extract and
methocel to the clay body.

Singer and Singer (Ibid) report that automatic
Jiggers require plastic bodies, They further state
that automatic Jiggers work slightly less well with
vitreous China anc probably can not be directly applied
to hard porcelain or bone china, This problem is
most prominent in the making of flat wares, in which
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case, batting is 4 necessity. Most batting out
machines are not suitable for vitreous bodies,

Bodies that are less plastic could be improved. for the
utilization of the autometic jigger by adding organic
binders or small quantities of chemicals, For
ingtance, an addition of some guantify of tannic

acid could favourably and more easily alter the
behaviour of the clay for use by the machine than
altering the working properties of the machine

itself to suit the bodies,

On semi-automatic Jiger-Jolley machines, Singer
and Singer, (Ibid) say that they have been adapted for
making bone china ware by using special coms which
will allow enough lubrication while the ware is being
produced, Though the type of clay body used
determines the speed of production, the size of the
wares being wade has great impact on the production
speed, It is faster to produce smeller or lighﬁer
wares than producing l2rge or heavy pieces. AS a
resulfithe plasticity of earthen ware bodies, plates
can be Jiggered almost four times as fast as those
made of the stiff and much less plastic hard
porcelain body, The production of bone china needs
to be slow. Large insulators and other wares made
of less plastic porcelain bodies need a great deal
of skill and time to aveid strain-free pieces,

Strained wares are bound to crack or warp,



28

2.4.1 Body Composition

The body composition for Jjiggering depends on
the type of ware or products intended or the use to
which the finished products will be put, Jigger
Jolley technique can be used to produce a varying
range of eeramic products, Among such rage cof
products are Earthenware, 8tone ware, Porcelain,

Bone china,‘ ete, The peculiarity of these

products in terms of composition of raw materials are
congidered. The fact thet certain existing geologic
differences do occur in terms of raw materials, it
becomes difficult to state with precision the
specification of materials for one body or the other.
Other factors to consider include the size of work

to be produced in collaboration with the plasticity
of the body and the speed of producticn, Depending
on the above variables, a Jiggered or Jjolleyed ceramic
ware could be made of either clay alone (e.g.
Earthenwares and Stone wares) or clay with other
minerals like feldspar, quartz, sand or flint,
bentonite, talc, zirconium silicate, bone ash, etc,

However, the composition of bedy (in terms of
quantity and quelity of raw materials) for throwing,
slip casgting, hand building and Jjigger- Jjolleying
remains the same, The only difference lies in the
peculiar needs of each technique, In other words,
the chemical composition of a porcelain bedy (for
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ingtance} for throwing is the same as that for Jigger-
Jolley, The only difference liez in the need to
introduce some plasticizer in order to make the body
suitable for throwing,

In a particular instance, the Projects
Development Institute (FRODA) Enugu, Linugu  State of
Nigeria, uses a stone ware body of the following

composition,

Table 1: one u#are (Clay Body at Projects
'st-"i"' ti_tju‘%‘ '

Davelopmert Instifute, Enugu
T T T T T Grow o Group . Group ’ o
Material A % B % c 7
Okene P
Feldspar 31kg 8.9% 15.5kg  8,9% 7.75kg 8,93
Sude 3and }
(Imo State) 15Kg }.3% 7.5kg L. 3% 3.75kg L. 3%
Fire Clay

(Enugu) 172kg 4 9.4% B€,0kg L9, LS 43.00kg L9, L%
Nsu clay 130kg 37.L% 65,0kg 37.4% 32,50kg  37.Lw

e e T e S A ————— -

Total 38kg 1000% 17L.0kg 100,0% 87.00kg 100,0%

B - - e T T e B - .

Source: Field work, 1991,

This clay body has darkwash colour at green stages

It tums to buff vhen bisque-fired, It is ususlly coated
with a trensparent gleze having @ sstin texturel effeets



2.44 2  Bodv Preparztion

The bocdyv for Jjigger-jolley t.chnigue of
nrcduction is usually prepared almost in the same
manner as casting slips.

Nelson (Ibid) states that thz body ingredients
are weighed and mixed in a blunger as in the
preparation of a casting slip. The resultent slip
is screened 2nd pumped into a filter press., The
filter press is a mabhine with perforuted metal
plates ana canvas thav sgueeze excess waier from the
slip, leaving a solid plastic clay,  Tha clay which
is removed from this machine in slabs is fed into a
pugnill, The pugmill removes all or most of the
air in the clay through the help of a centrifugal
mechanism of using the internal serew blades in the

pugmill,

2.5 The Moulds
The discovery of plaster of Paris is not only
useful in slip casting alone but also serves as a
booster to Jigger-Jjolley technique,
Nelson (Ibid) points out that with the use of
plaster moulds, the forming process is quite rapid
and accurate. In nddiﬁion, the plagter mould

produces @ smoother surface than weuld be possible

with bisque mold,
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Plaster of Faris, according to Kenny (Ibid)
is gypsum rock which has been heated, At the
primary stage when mined, it is a hard wock, The
material is heated to dry the chemically combined
water., This reduces the rock into a soft material
that is easily crushed into = fine white powder,
Gypsum, very much unlike clay has the property of
regaining its crystallization if wa;ter is introduced
into it. This, however, explains that plaster
regains water (when water is introduced to it) despite
its loss of the chemically combined water when

gypsum was heated to transform it to plaster,

Kenny (Ibid) observes that plaster of Paris is

useful to the potter because it will absorb moisture
from clay either in liquid or plastic state. He
further explains thet this is the property which magkes
plaster of Paris essential to the pottery industry,
Clay slip casting and Jjigger-Jjolleying might have
been probably impossible or unsuccessful if plaster

of Paris does not exist, he asserts,
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In a separate study, Leach (1976) otserves that;

nplagter of Paris 1is to the factory
what the wheel is to the potter's
workshop. By far the largest
proportion of modern pots are made by
the use of plaster moulds, whereas in
pre-industrial times biscuited clay
moulds were employed on a small scale,
and it was the wheel which supplied the
world with most of its pots, The
transition from biscuit to plaster
concerns us here, and the relative
value of each to the studio or workshop
potter. There is no question as to
the convenience of this cheap, quick-~
setting absorbent suhstance-plaster-

in mewld-making,% He further contends
that without it, casting, the most
important process in mass production
wotld be impossible,”

According to 3Singer and Singer (Ibid) the
plaster of Paris mould used for jizggering and volley-
ing has a porosity of about 30% and has to be carefully
cocntrolled for each ware made. According to him,
intermittent rotbing of 0il on the riw of the moulds
while working with it is necessary, This is to fore-
stall the incidence of abnormal fast drying of the
rims of wares being produced. He further states -
thet every mould lasts for an average of 190 to 200
production cycles, This however, makes plaster of
Paris a relatively cheap material for the ceramic

industry.
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Kenny (Ibid) recommending th= kinds and brands
of plaster suitable for ceramic production says that
the best type for the notter is the U,S. Gypsum
Company's Pottery Plaster, He says that if pottery
plaster is not available, one can buy the Red Top or
sunflower brands. In another dispensation, Ibe,
(1990) of the Projects Development Institute, Enugu,
remarks that from his many years of moul i mnking, he
found the 'Samia brand' of plaster as being very
good for mould meking, Samia plaster is however,

made in Nouakchott, Mauritania,

205,17 Making of Jigger-Jolley flaster Moulds
Mould making for Jjigger-Jjolley production,

requires a special skill to turn out e¢fficient moulds.
Jigger-Jjolley mould making is largely based on
lathe turning. According to French (Ibid) Lathe
Turning, whether vertical or horizontal turning or
wirling is certainly the most widely used methond for
producing a model, He further posits that all
hollow-ware and flat ware shapes of rvund s2ction and
plain sufaces are modelled in this way. fi2 also
asgerts that a1l pieces which will W ciratcly be
preduced by Jjiggering, Jjolleying or any cther automatic
making processes are began by lathe turning, whether

or not they incorporate flutes and other embellishments.
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In this dispensation, French (Ibid) asserts that
a plaster lump is prepared in a gize larger than the
required mould, The lathe is expected to have either
tapering spindle attachments or stepped wooden chucks
with projecting wooden screws, These are pintly
fixed directly into the lathe's shaft, At this point,
the plaster lump is produced by making a paper spindle,
removing it and setting it up, The wider end rests on
a niece of glass. Around this is a cylinderical
cottle of the lino which is held in place by the use
of plastic clay. The cottle is of the d iameter and
height of the propcsed lump, making sure that the paper
cone is central and vertical, The plaster is at
this point poured in to fill the cottle, It is left
to set and then fitted into the spindle on the lathe,

2.5.2 [The Jigger Bat and Template

In a separate study, Kenny (Ibid) believes that
pat making should go along with template making,
According to him, the proceedures are carried out by first
drawing the cross-section of one-half of the plate and
trace the inside curve into a piece of zinc, Then
the zinc is cut out with a pair of snips and filled
as smooth as possible. (snips are the scissors used
by tinsmiths for cutting sheet metals), According to
him, the zinc profile must be screwed to a slotted
template board and then fuastened to the jigger arm
in such a position that it will cut @ block of plaster



35

which is turming in the wheel, into the desired bat,
He warms that the inside corner of the zinc profile
should be exactly over the centre of the wheel,

He explainsg: that the next stage is casting of
the plaster out of which the bat is to be made, All

the stages are explained in the following diagrams,

Figure 2.3t Making a Jigger Bat and Template
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Kenny (Ibid) further states: “If your wheel has
a drop head, oil it thoroughly and build & collar of
clay 3% wide around the outside df the head. Tie a
cottle of building paper arcund the outside of the
clay then mix and pour the plaster.® According to
him if the wheel does not have & drop head, but has
some notches to hold a bat in place, one can cast
directly on the head,

As the plaster starts to set (but before hardening)
the bat maker removes the cottle and starts the wheel,
The template is slowly brought down, cutting the
plaster with the nrofile, The shepening of the bat is
completed when the Jjigger arm is all the way down,

At this point, the plaster is 2llowed to set, The
template is held against it once more while the wheel
spins, This, he savs, is to secure a good finished
surface. Turning tools can now be used to trim the
outside edge of the bat, The bat or mowld is now
removed from the wheel head and kept away for drying.

Heavy metals or steel are ideal for making
Jiggering templates. Templates can however be uade
solely of wood without metal facing, especially when
hard wood is used, The template must be cut to take
the shape of the outside curve of tiic plate and
fastened to the back of the template board, which must
be tapered, He sees Jiggering as more of a pressing
process than a cutting one, This he says explains

why the surface of the template must slope.
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When the template and bat of a plate is made, it

is almost as easy to make six as making one, This

reproduction of identical bats can be achieved by

casting the bat to get the ease mould., Kenny (Ibid)

describes a cage mould as one from which other

moulds are made.

He points out that this is done by first sizing
the Jjigger bat, setting it in clay as in the following

diagram,

Figure 2,4: Making a Cese Mould of a Jigger Bat
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A cotitle is plazced around the bat and the clay and
plaster is mixed and poured, This forms the bottom
piece of the case mould. /fter setting, he says, it
is turmed over and the cloy is removed, leaving the
bat in place. Some notches are cut in the rim, The
new piece of mould, Just cast along with the bat are
gized #zain, The cottle is set and the second half
is casted with = fresh plaster, The second half
must not be deeper than the height of the Jjigger bat,
This is because an opening has to be created in the
case mould for pouring plaster in the subsequent bat

casting.
The top piece of the case mould has to be

reinforced, This, according to Kenny (Ibid) is
beczuse plaster expands slightly while setting, In
this case, a barrel loop is cut to a size that is
Slightly smeller than the outer circunference of the
mould, It is fastened together with short nails.
A heevy wire made into & cireular loop with the ends
firmly twisted together can equally serve, As the
plaster starts to set, the circular loop is pressed
half way, The plaster should still be in a plastic
state at this moment. The loop, according to him
should neither touch the bat nor the retaining wall,
The case mould becomes usedble as soon as it sets.
Casting of bats from the case mould is by sizing it
and pouring plaster consequetively, The original bat
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which was sized is unfortunately, unuseable again,

2.6  Batting

Batting is an important procedure in the
Jiggering of flat-wares like plates, dishes, etc,
According to Singer and Singer (Ibid) +the Jiggering
of plates, dishes and other flat-wares involves
placing the body on the moulds in the form of a flat
circular 'bat', He further states that correct form-
ing of these buts to a uniform thickness and
consistency is essential to good Jiggering,

According to him, a bat may be formed on a plaster
base covered with filter cloth for smashing it flat
with a plester maul, This manual method is old,

He asserts that a batter out machine can equally do
this function, With this machine, there is a plaster
wheel head cn which a slug of clay is pleced for
flattening. The plaster disk (wheel head) revolves
while a spreader tool is brought down upon the clay:
This method is very successful with plastic bodies
e.8. the Earthen wares, Even at high speed,
Earthen ware batting is still more successful than
porcelain batting,

A porcelain bat, according to Singer and Singer
(Ibid) will not hold together during manual trensfer
to the jigger on the cloth, It is therefore, made
on & rigid drum, trensferred to the Jjigger and then

cut off, He says that the drum method also has a
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considerable advantage of ensuring that the centre

of the bat comes central on the Jigger mould,

There has been an evolution of a betting method
for the miller automatic Jjiggering machine. This
has considerable advantages of its own, they say,

It has been separately used for a batting ocut machine,
In this case, a thin circular slice of clay is taken
off from the pugmill column instead of starting with a
slug of clay. Therefore, the nerd for flattening a
ball of clay is eliminated by this process, This
slice is then hydraulically rsised against a heated
die and a high pressure is exerted on the body.

For larger pieces of hollow-wores to be made in a
Jolley, the ciay is first spread slightly to make a
thicker sméller bat end then pulled over an upright
post of plaster covered with a cloth, This can be
removed by hand and transfered inte the Jjolley mould

and the cloth removed,

2.7 Faults in Flat-vares

Uneven heights ol the rim, concave or convex

bottoms are common faults found in a good number of
flat wares. Some of these faults are due to the
preparation of the body, the drying or the firing,
These faults are often initiated during the jiggering
process. They @re much more frequent in vitreous

wares, (most particularly in hard porceldin) than in
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Earthen wares,

Singer and Singer (Ibigi) osservsthat investigation
of such wares during various stuges of the firing
process show that the densities of various parts are
not the same, This arises during the shaping when
some parts are more compressed than others, In this
cace, some parts have higher water content and are
subsenuently more porous on drying, These parts
have a high shrinkage on firing, causing streins,

This therefore, leads to the rising or sinking of the

centre,

This fault according to Singer and Singer (Ibid)

can be corrected by altering the Jigger design and

angl e, He points out that mosj: ,jig‘ger tools work by
compression as well as ty cutting, A good combination
61‘ these are that more uniform pieces of Jiggered wares

can be obtainedy
The! reveal that & round ware, firing to a non-

round shene with a wavy edge may be truced to the
transfer of the bet to the jigger head, If the centre
of the bat does not fsll on the centre of the mould, the
strains set up during the two operations are not
concentric. with the normal hand trensfer, the centre
rerely coincides, But if the drum-head method of
batting is used, this can be achieved,
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2.8  Bquipment

This production technique requires a series of
equipment @nd tools, Pottery Grafts Limited (1969)
states that there =re a number of industriel
equipment and tools needed to operate this technicue,
Among such equipment are the Jigger mzchine, Jjolley
machine, Jjigger and Jjolley machine, vertical Jolley
machine, horizontal Jjiggering machine «nd fully and
semi-autometic jiggering machines. Also irportant
is the lathe tumming machine. Tools nesded include
various grades ¢f tuming tools us well as Jigger-
Jolley profiles,

singer and singer, (1903) report <that a batter
out and hand Jigger min can make sonme 120 pieces of
18 cm diameter plates in an hour while a single
operstor of @ semi-automatic Jigger machine can make
276 pieces of similar plates in &n hour, This is a
great advantage over throwing and slip casting,

liore still, a fully @utomatic machine, according
to him can produce #bout 1,440 similér pieces of plates
in an hour with just three operators. This is not
just an advantzge over the manual and semi-automatic
Jiggers but a great advantage over all other making
techniques,

Though the automatic and semi.--automatic jiggers
are not in use in Nigeria at the mom-nt, the manual

Jiggers are sparingly used in few ceremic industries
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and research institutes in Nigeria,

2,9  Marbling
Marbling is @ form of decoration by which a

varigated effect is made on the surface of ceramic
ware. In his description of mwarbling, Bunn (1979)
says: "“A slab is covered with slip. While this is
still wet, contrasting slip is dripped on at random
ferom a brush or @ trailer, When this slab is

tilted or agitated (still on its board) t'e slips will
'marble!, ¥

From his own view, Leach (1976) expounds that

marbling occurs when one or morre slips have been
unsuccessfully trailed over a8 wet background, for
which black is the most suitable because of its,(sic)

stronger adherence to the board upon which the clay
rests. The slips then run into each other and
produce most unexpected ard occasionally interesting
pattems,

Hughes (1977) describes 'marbled ware' as surface

ornament p:roduced by working together coloured slips
or enamels, He recounts that slip marbvling dates
from the 17th century and continued until the end of
the 16th century, with a revival in the third quarter
of the 19th century in recognised 'antique forms',
According to him, it was done in thinly applied lines

or splashes of light-coloured slips in two or more



WL

tints, such as red and white, buff and brown, light

red and buff, dark red and brown,

He further states that Granite and Porphyry

marbling were fashionable in the 18th century,

Porphyry is a hard, red kind of rock having white

and red crystals, Granite effects, according to him,
were acihieved by spraying cream ware with grey or

bluish mottled flare. As f rom about 1815 - 18%50s,
painted marbling flourished. In this case, he says curls,
long, thin and irregular lines or patches in yellow,
reddish brown and chocolate ccloured enamels wW&7e
applied in the manner of the freer type of paper

marbl ing,

In a separate study, Sullayman (1987) rcports that
marbling effect can be obtazined in polymer ceramic
products., Polymer ceramics, otherwise, known as
cultured marble is a process of making syntheti¢e ceramic
wares using unconventionai materials. Ceramics
through the ages has been known ac products of basic
raw materials like clay which is passed through a high
range of firing temerature. Cultured marble is
neither made of clay nor passed through firing, But
the materials have similar chemic2l composition with
clay, .8, sand, Alumina "I'rihydrate and Calcium
carbonate, Other chemicals like the 'Polyester Resin'
and 'Catalyst' carry out the function of plasticity and

vitrification respectively, All these are mixed in a
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blunger in & specific proportion for production,

sullayman (Ibid) further states that where
marbling design is intended to be obtained from the
product, some quantity of powdered artist's water
colour is spread on the surface of the batch. The
coloured part of the batch is first, carefully
reoved and spread on the surface of the mould before
filling the rest part of the mould to tue rim, As
soon as the moulds are getting filled the 'Air
Compressor Machine' is started, The machine uses
air compression method to viorate, shaken «nd compress
the batch in the mould to a smooth finigh,. On
de-moulding the wares, a series of colourful and

decorative flow of pattems are found en the surface,

This however,roveals the usesbil ity of marbling
decoration beyond the classroom and studio application
on clay products to that of an industrial set up,

he states.
Colouration, pigmentation and stain application

are major demands of marbling decoration, This attests
te ' the importance of stains, oxides,engobes or slips

in marbling. However, some marbling design go beyond

a variegated colour application at the outer surfaces

of the ware. This accounts for the availability of

'Agate ware',
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Hughes ({1977) describes Agate ware as an
earthenware intended to imitate agate stone by wedging
tinted clays together so that the colours extend
through the body. Accerding to Bunn, (Ibid) agate
ware is made by partially mixing clays of differing
colours, He further states that pots thrown on a
wheel with partially wedged clays will usually need to
be shaved down with 8 tuming tool at either the
throwing or tuming stages. This is done to remove
the smugged slurry and to reveal the marbled pattemns.
Agate wvare is glazed with a transparent glage which

brings out the colours to great effect,

2,9.1 Engobe
Engobe is described by Grebanier (1975) as a

liquid clay or clays, sometimeg with the addition of
fluxes and non-plastics like feldspar, whiting and flint.
Besides its use in mould casting, it is most frequently
employed as & thin coating over all or part of a ceramic
body, This is either to provide z differently

coloured surface under a glaze, to cover up surface
defects in the body, to provide a suitable background for
underglaze brushwork decoration, or to serve as a layer
through which designs may be cut to the body. Another

name for engobe is slip,
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Grebanier (Ibid) further asserts that white slips
have best harmonizing effects. According to him,
they are best applied to the leatherhard ware when
the latter is not too dry and later bisqued. He
recommends that the best method of application for a
smooth, uniform effect is spraying. The best of
the white slips according to him have the following

composition,

Table 2,2: Vhite Slip I

Flint - 3l
Cormwall stone = %
Georgia kaolin - 25%
Ball clay - 10%

Soda Ash - m%?__

Source: (Grebanier (1975'_)-page 113

Table 2,3 VWhite Siip II

Flint - 4O, 6%
Mainc feldspar = 20,1%
Georgia kaolin - 28, 3
Ball clay - 10,0%
Soda Ash - 1.0%

100, 00%

source: (Grebanier (1975) page 113

Cornwall stone can be substituted with feldspar,
This is found to be very successful, according to Grebanicx

(Ibid), especially for enhancing adhesiveness in the slip.
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Barford (1963) observes that a gallon of white-

or buff-firing slip is first prepared and used to

fill eight pint Juars,

To prepare coloured slips,

standard measuring spoons can be used to add the

suggested amounts of oxides, labelling the Jars

accordingly, Then he provides the following table

based on level spoon measurements per pint of liquid

base slips

Light blue
Medium blue
: Dark blue
Light bBreen
Medium Green

mrk Green

Pink
Gray

Biege
Dark Brown

Black

Red-brown

2 teaspoon cobalt (oxide
or carbonate)

14 teaspoons cobalt

2 teasgpoons cobalt

% teaspoon cobalt and %
teaspoon chrome

34 t'easpoon of cobalt énd
1 teaspeoon chrone

1 4easpoon cobalt and 2
teaspoons chrome

3 teasSpcoon iron oxXide

% teaspoon cobalt and 2
teaspoons mamganesze

3 teaspoons manganese

9 teaspoons uaNganese and
2 cobalt

9 tegspoons mawanese and
2 cobalt

8 teaspoons iron{or use a

red-burning clay).
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Colour results obtained from the addition of
certain oxides to a base slip depend largely on the
type of clay used. To this claim, Barford (Ibid)
says: “the amount of oxides given are approximate, as
the resulting fired colours will vary according to
the type of clay body used in preparing the slips and
the types of glazes used over then,¥ A good mixture
of the base slip and the colourant (oxides) can be
enhanced by stirring, sheking or by grinding in a
mortar using a pestle,

In another study, Kenny, (Ibid) asserts that a
base slip should be made with the following proceedure:
Ball clay and kaolin should be sieved separately,
levigated and dried, He suggests a 200 mesh for the

sieving,

Table 2.[: Jhite Sip IIT

Kaolin - 2568
Ball clay - 0%
Flint - 0%
Feldspar - 17%
Yhiting - 2%
Magnesium Carbonat e~ 6%
1008

——— -

Source: John Kenny (1949) page 135.
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To arrive at various colours, according to him,
di fferent colourants are added as follows:
2% of Iron bxide for Iron red
u0% of Pink Oxide for crismon
9% of antimony oxide for yellow
20% of mawganese carbonate, 5% of copper oxide and

10% of cobalt oxide for blue,

2.9.2 Coloured Clay

-

The origin of coloured clay can be traced to

nature in itselfl, In this case, certain geologic
factors brought about the mixture of kaolinitic
minerals with various oxides and carbonacegous matter,
This therefore results into a variety in the colours of
clay, renging from white, brown, grey, green, buff,
pink to red. As 8 result of the existence of these
colouring oxides, scme colouring ¢ffects are obtained
after firing (instead of the white colour expected of

a pure clay). This, however, forms the basis of clay
colouration,

Artificial colouration of clay can be achieved
through the introduction of colour bearing oxides or .
stains, Bunn, (Ibid) opines that stains or oxides
cen be added to soft, fairly sticky clay during wedging
or kneading, He further asserts that it is best to
experiment with small quantities and have them fired

and glaged. This, he says, is because the colour
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response is usually only seen to maximum effect

after the glaze firing. Too much oxide, according to
him, may affect the chemical characteristics of clay,
acting as a flux a@nd lowering the maturing temperature
of the body, He seys that small quantities of coloured
8lips can be made by drying out coloured slip on a
plaster bat. As soon as it becomes plastic, it can be
kneaded., The plastic coloured slip can be mixed

fully or partially vwvith clay, This however, can be
exploited to obtain the effect of *Agate Vare,'

Bunn however, wams that some oxides are toxic
in their raw state and should be handled with care,
Cobzlt and corner, he says, should be used only for
dacorative effect and not on the surface of a pot
meant to be used for food or drink, This is because
certain food acids may attack the glazed surface and
release the toxic substance.

These therefore, show that certain variables like
the working properties and scope of Jjigmer-Jolley
machines, the natural colour of clay, colour of slip,
firing temperature, firing atmosphere toxicity of
certain oxides, etc,, directly or indirectly affect
the scope of marbled ware production using the jigzer-

Jolley techniques,
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CHAPTER THREE

METHODOLO GY

3,17 Introduction

This chapter encompases the step by step
proceedures used in this study. This involves the
proce sses of mould making, template making and the
technique behind the improvisation of cup mould
Jigger-head. It also involves the scurces of raw
materials used, methods of procurement, processes
of beneficiation of the rew materials and the
formulation of various bodies &nd colouring slips.

Also enunciated in this chapter are the

proceedures used for production of experimental

samples and the firing techniques used for the study,

3.2 Mould Mak ing
Moulds were made for threce different table ware

items such as plates, dishes and beakers and or cups,
The models of these items were thrown on the wheel s
with well kneaded and wedged throwing clay. While
the plate and dish moulds were thrown in hollow ware
form and neatly trimmed,-the beaker or cup model was

thrown upside down in a block (solid) form,






