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Len Castle at work at Titirangi. Photo Steve Rumsey.
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Japanese Shino glaze

You either like Shino glaze or you
don’t. I do, but I am only partially
hooked on the pseudo-Shino glaze that
a number of us are using in New Zea-
land — a glaze that was developed and
modified to suit average stoneware fir-
ing conditions.

The Japanese Shino glaze is essen-
tially an opaque, milky-white, feld-
spathic glaze thickly applied over a
not particularly plastic, coarse, silice-
ous white-buff coloured clay body
fired between 1200-1280°C. Often
there may be flashes of salmon pink,
vermilion, reddish-brown, scarlet,
greyed-blue in association with the
white glaze. The colour appears where
the glaze is thin and is derived from
varying amounts of ferric oxide in the
body or in the decoration. A limited
range of Shino glaze effects can be seen
on several pots in the Auckland
Museum collection,

Japanese Shino is one of the simplest
of high-fire glazes but one that requires
carefully controlled firing conditions.

It is impossible to express in words
more than a hint of the stunning
beauty of this simple white-red glaze.
It is a glaze that is rich in character, a
delight to the eye and the hand. It may
be thick or thin, semi-matt or silky,
opaque and viscous or translucent and
watery, smooth, pinholed or showing
heat-healed scars of a cracked glaze
surface. To some it may suggest the
qualities of partially melted snow
drifts on red volcanic soil, recently
ploughed. To others it has the tactile
qualities of white, water-tumbled
quartz pebbles. It is at its finest on sim-
ple, robust pot forms, when a balance
has been reached between the guiding
and formative hand of the potter, mat-
erials and fire. The early Shino potters
certainly understood the euphemism
“finding out what the material wants
to say is the best way of saying any-
thing through the material.”

White Shino pottery first appeared
between 1573-1615 A.D. at Mino, 25
kilometres north of Seto. The pots
found favour with the early Tea mas-
ters many of whom it is believed
guided the potters in the matter of form
and decoration of pots used for the Tea
Ceremony. Some of the Tea masters
(who occasionally travelled from
Kyoto) made and decorated their own
pots.

I saw and examined ancient and
modern Shino pots in Japan during
1966. By questioning Takuo Kato, a
noted potter from Tajimi, by handling
as many pots and sherds as possible
and by deduction, I have built up a
series of experimental starting points
that other potters may care to use. So
many factors are involved that to ob-
tain good results you must abandon
any thoughts of “instant Shino”".

Shino glaze

test range
parts by
weight
Potash feld-| 70-95 |80 mesh and
spar finer
Ball clay 30-5 | 200 mesh
and finer

Sodium 3
chloride
(common
salt)

Feldspars contain silica, alumina
and fluxes in the following approxi-
mate ratios:

Silica Alumina Fluxes
70 20 10

LEN CASTLE

They contain a high percentage of
alumina. Most stoneware glazes con-
tain 10-15% of alumina. The high pro-
portion of alumina stiffens the melted
feldspar. A feldspar requires addi-
tional silica and flux, (which are with-
out alumina) to turn it into a clear
glaze.

One ancient recipe consists of:
local feldspar 90-95 parts by weight
rice straw ash  10-5 parts by weight

Clay body

Coarse grained siliceous, reasonably
plastic with a ferric oxide content of up
to 2%. Some feldspar generally needs
to be added to the clay. The white,
sandy pipe clays of West Auckland
seem similar to those used in Japan.
However the Japanese clay is kaolini-
tic and the Auckland clay is halloy-
sitic.

Firing temperature

Between 1200-1280°c, depending on
the glaze mix and the type of feldspars
used. Some potters stop the melting of
the glaze at a particular temperature.
The heat work accomplished over a
period of time is an important factor,
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Kiln atmosphere

Reducing from 900°c to maximum
temperature.

Cooling

Must be slow or the red colour will not
develop.

Kiln stacking

Pots generally need to be Protected
from contact with wood or oil flames.

Glaze application

Thick or thick and thin, usuglly by
dipping and pouring. Pin holing oc-
curs frequently on the turned section
of pots and this can be used as a de-
corative feature.
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Decoration

Usually beneath the glaze on a big-
cuited body.

Pignlxent: Red ferric oxide, limonite
or a highly ferruginous earth. Varia-
tions in particle size can extend the
range of effects.

Slip: A natural ochrous clay can be
used on the “green” pot for sgraffito
decoration.

Types of Shino effects
White

:l‘hick coating of glaze over body of low
iron content fired and cooled quickly
or slowly. Interesting experimental
variations could include, varying the
particle size of some of the ingredients
to obtain partially dissolved inclu-
sions, using silica-rich New Zealand
feldspars, spicules of siliceous wood
ash. However the control of the fire is
of prime importance.

Grey Shino

Clay_bndy plus ochrous slip plus thick
coating of glaze, slight underfiring,
fagt or slow cooling. If the glaze coat is
thinner and the cooling is slow a red-
dish colour usually appears,

White and red Shino

Variation in glaze thickness plus iron
oxide decoration.

Red Shino

Ei.ther clay body in which has been
mixed a highly ochrous clay, thin
glaze coating and slow coolin g.

Or normal clay body, thin coating of
decqratmg pigment, medium and thin
coating of glaze, plus slow cooling,

Kilns

Woodfired. Much of the early ware
was fired in a single chambered, roun-
dish kiln, half above and half below
ground level. This type of kiln was
most suitable for the slow gradual in-
Crease in temperature necessary to ob-
tain the finest glaze effects,

The thermal efficiency of these kilns
was low, from 20-40 hours was needed
to reach the maximum temperature,
Sometimes the temperature increase
was stopped before the feldspathic
glaze had melted completely.

Pictorial references for colour illustra-
tions:

2,000 years of Oriental Ceramics,
Koyama and Figges,

published by Thames and Hudson.
Japanese Ceramics,

Roy Miller,

published by Toto Shuppan Co.

Above,

" Base of the

tea bow! “‘sunrise”

Left,

Tea bowl] “sunrise”
Shino ware. Ht 100 mm.
Toyozo Arakawa 1970

Below: incence box
also Toyozd Arakawa,
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18th National

Reviewed by Roy Dunningham

The question of aim and purpose
arose more clearly at this exhibition,
held in Hastings in October, than at
any other display of New Zealand pot-
tery that I have seen. Many potters are
no longer content to adhere to a doc-
trine of functionalism and are inves-
tigating the expressive and aesthetic
side of their craft for its own sake un-
encumbered by functional limitations.

However, freedom in art, as in life, is
not easily won and the removal of ex-
ternal restrains has to be paid for by
additional discipline and strength of
purpose from within.

The most successful work came
from those whose creative ideas ap-
peared to have grown from a spon-
taneous fusion of materials and pro-
cess and the potters own personal ob-
servations of his surroundings. One is
reminded of Picasso's dictum — “I do
not search ..... I find!”

Len Castle’s Hanging Forms showed
a finely balanced harmony between
ideas, material and function as did
work by Nola Barron and Sally
Connolly. David Brokenshire's sculp-
tures Power 1 2 and 3 sat well in the
strong Hastings sunlight in the open
sculpture court. I found it hard to think
of them individually as they seemed to
belong as a group. Brian Gartside ap-
peared more in control of his relief
work which used clay more naturally
than his ill-related Cucurbita Forms.

Other works of interest in this area
included two rather threatening
Winged Forms by Ian Firth. But to me
the most genuinely exciting piece in
this field was Barry Brickell's Triple
Steam Plate (steam series). One could
quibble at a slight unsteadiness on its
base but this was trifling considering

the total boldness of concept and its
execution. The witty ambiguity of re-
ference to metallic surface without
compromising the qualities of clay
was unique in the show.

Other exhibitors met with mixed
success. Muriel Moody’s Couple was
beautifully made but, considered as
sculpture failed, because of the cliched
and over sentimentalised style. Most
other sculptural work offered little
more than novelty shop value.

Some challenging work shown was
a series, Sea Plates by Helen Mason.
The violent attack upon the basic form
and the frozen restlessness of the glaze
were disquieting.

Group of pots, Lawrence Ewing

The range of household ware was
thoroughly professional and the
speed with which it sold was as much
tribute to the quality of the work as to
the reasonable prices asked. It was
good to see pots being bought for pub-
lic permanent collections. Foreign Af-
fairs Department was the chief buyer
and among their purchases was a
sumptuous bowl by Nicholas Bran-
don.

John Campbell’s coffee set was calm
and controlled in style. Lawrence
Ewing also showed that the best solu-
tion to a problem is often the simplest
one. His work exemplified strength
through restraint as did Bruce Martin's

admirable slabware. Mirek Smisek’s
work was strong and forthright but the
heavy salt glaze on the Large Crock
seemed too much of a good thing.
Surface decoration was a weakness
in many exhibitors who appeared to
lose confidence in their own judg-
ment. The more successful surface
embellishment was often relief effects
where the potter is forced to work more
directly in harmony with the surface
than when using the painting techni-
que. The greater freedom invaolved in
painting demands high standards of
self discipline and clear thinking
about intention. Some designs did not
relate well to the shape, while others

7 DT AT e I W AT 4]




New Zealand Potter

New Zealand Potter

continued to borrow heavily from
Japan.

Anneke Borren and Brian Gartside,
showed a bold attack although the
former’s Big Cube Sculpture was
partly spoiled for me by the design
theme. Bird motifs have become a
cliché in craft design in recent years,

It’s significant that two of the most
successful decorators have a back-
ground in painting. Potter Juliet Peter
is also a painter and graphic illus-
trator. The other at this exhibition of
course was guest potter Alan Caiger-
Smith whose lustre and majolica ware
was quite stunning in the richness and
conviction of colour application.

Irecall a film I once saw on Bernard
Leach where I was particularly impre-
ssed by the quality of his drawing. I
don't refer to drawing in the narrow
sense, but as a means of exploring the
possibilities of line and enlarging
one's basic vocabulary of shapes and
forms from the surrounding world.

Mention should be made of the dis-
play of the exhibits which is so critical
to any exhibition. This display was
done with intelligence and sensitivity
and took full advantage of the sym-
pathetically designed Hastings Cul-
tural Centre building. The sequence
was never static or repetitive and the
viewer could move comfortably
through the whole showing.

Roy Dunningham is
art master at
Hastings Boy's High School

Opposite: from top left to right, Mirek
Smisek, Barry Brickell, Ian Firth, Juliet
Peter.

This page: Beverley Luxton, Rosemarie
Brittain, John Campbell, Margaret Milne.
photos: Stan Jenkins
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Teapot, and coffeepot with Shino glaze, Lynn Spencer

Dawn Percy

In every way I found the 18th Na-
tional at Hastings a more rewarding
show than the 17th National at Auck-
land. The Hastings Cultural Centre is
spacious, airy and well-lit with no pil-
lars or posts to hamper the layout. The
exhibition stands adapted slightly
from last year, worked admirably and
Bruce Martin and his team may well
feel proud of time and efforts in dis-
playing the pots to their full advan-
tage.

The grouping of work on various
levels enabled one to see the work of
individual potters and also to compare
it with work of a similar type. More
people submitted pots as a consistent
group, not trying to show a little of
everything but to give a rounded pic-
ture of a particular interest or de-
velopment. The porcelain, for instance
of Graeme Storm, Margaret Milne,
Rosemarie Brittain, Irene Spiller, Una
Sharpley, Beverley Luxton and Doris
Dutch was grouped and organised so
that one could see, enjoy and compare
the range and variety of development
within this relatively new and de-
manding field.

I was lucky enough to spend some
time with guest exhibitor Alan
Caiger-Smith looking around the ex-
hibition on the morning of the open-
ing. He was most impressed with the
range of work, its over-all quality, the
tremendous differences in styles and
the general vitality of the whole show.
His expectations had been of rugged,
sturdy, earthy crocks and bowls, and
the achievements of so many people in
so many diverse fields impressed him.
He was delighted with the quality of
the porcelain, the freedom of decora-
tion on so many pots and the com-
prehensive range of work shown.

The standard over-all was remarka-
bly consistent. The selectors did an
admirable job of whittling down the
557 pieces submitted, to the 343 fi-
nally displayed. They reported finding
few really incompetent pots and they
firmly rejected these along with the
trite and the commonplace. They
eliminated entirely the work of five or
six potters, and accepted a single piece
from several others which may prove
very salutary.

For an exhibitions committee the
whole business of selection imposes
many more problems — the greater
number of pots to allow for selecting
the best, the increased storage needed,
the provision of adequate space for the
selectors having to cope with rejected
pots and so on. But the quality of this
year's show seems to justify the extra
chores involved.
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New members for 1975 (7 of the 38
applicants were accepted), proved
worthy of their admittance to the New
Zealand Society. Barry Ball and
Stephen Carter’s domestic ware, Be-
verley Luxton's porcelain and Ray
Roger’'s large stoneware bowls and
platters (though a little underfired)
were all of consistenly high standard
and Lynn Spencer's work was out-
standing. For her Shino pots to be able
to share a table with Len Castle’s work
and not to be uncomfortably out-
classed was an achievement. Her tea-
pots and especially her coffee pot were
beautifully proportioned and the
Shino was soft and lustrous.

There were many fine pots this year.
For me some of the highlights were
Len Castle’s superb hanging forms, the
vigorous jars and bottles of Lawrence
Ewing, Mirek Smisek and Nick Bran-

Gennie de Lange
photos: Stan Jenkins

don. Brian Gartside’s two large platters
with their beautifully handled glazes,
Gennie de Lange's delightful
“Spreydon House' tiles, Barry,
Brickell's immense terracotta pot, Es-
telle Martin's very consistent domestic
ware and almost all of the porcelain.

On balance it was a very worthwhile
National. Not all of the work was out-
standing but the awful horrors that
marred last year's show and to an ex-
tent this year’'s concurrent Auckland
Studio Potters’ Exhibition — the so
called “sculptures”, the plagques and
gimmicky pieces as well as the merely
incompetent, the trite and the dull —
were either not submitted or were re-
jected by the selection panel. Hooray
for selection panels and full marks to
Nola Barron, Stan Jenkins and David
Millar.

It will be interesting to see the long
term effect of guest exhibitor Alan
Caiger-Smith. He works in the ma-
jolica tradition way outside the main
stream of British, let alone New Zea-
land pottery with elegant refined gob-
lets, bowls and teapots beautifully
glazed and decorated. His brushwork
is free but completely controlled and
his use of glazes and lustres remarka-
ble. The New Zealand Society is to be
commended for persuading such di-
verse potters as Australian Col Levy
and Englishman Caiger-Smith to share
their work, their ideas and their inspi-
ration with New Zealand potters and
public.

Dawn Percy until recently pottery
reviewer for the New Zealand Herald
is Art Education Head of North Shore
Teachers’ College Auckland.

To the potters of New Zealand

Please will you pass on my profound thanks to the New Zealand Society of Potters for inviting me to be the guest exhibitor
at Hastings for the 1975 exhibition. This has been a valued privilege and a heart warming experience, a memory I shall

treasure.

It was wonderful to meet so many fellow potters at that tremendous party at Napier, and at the opening of the exhibition the
following night, as well as the people I met at the six schools in both the Islands. And I send my thanks to all those many,

many people who helped in various ways to make these occasions so smooth-running and enjoyable.
Wherever I went [ was amongst friends who made my leisure times glow with pleasure and interest. I tried to give of my best.
It was not difficult in such favourable circumstances, and I hope it matches in some degree the reception I was given.

The openness, the mutual respect, and the regard for work of good quality regardless of differences of appreach which
characterise the New Zealand pottery scene, are immensely valuable. We have something of it in Britain also but it does not
come about everywhere. It grows out of people’s inner values, their recognition of equivalent motivations in others, their
estimation of the craft itself beyond personal success or gain, and it develops out of a multitude of small actions and
relationships, most of which will never be known, i

To participate in this creative circle on the other side of the world has been a wonderful experience.

Alan Caiger-Smith, The Pottery, Aldermaston, Berkshire, England.
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Design and
management of
oil fired kilns

Little has been written about the ac-
tual technical details and procedures
of firing oil burning kilns. I know that
every kiln has an individual ‘per-
sonality’ and that even kilns built
identically brick for brick will perform
differently. Having built many kilns
from makeshift heaps of bricks to
sophisticated trolley-loaded jobs, and
after countless firings, one finds that
certain principles and practices hold
good for all. With this in mind I offer
this information,

Combustion

Combustion involves the reaction of
carbonaceous fuel (in this case oil)
with oxygen with the attendant release
of heat

Heat T

C 4 02=C0:2
thus the carbon is converted to the gas
carbon dioxide. To fire pottery we
need a box to contain this heat made
from refractory materials, and insu-
lated to counteract heat loss to some
degree.

Kiln design

For greatest efficiency and economy
the kiln chamber should approximate
a cube as nearly as possible. Within
this cube there must be adequate space
for combustion to take place and the
flames develop. The kiln design must
allow a space between the walls and
the shelves in the combustion area of at
least 150 mm (6 inches) and vertically
if possible 760 mm (30 inches). If you
are building a kiln with a bisque
chamber as well, adequate flues from
glost to bisque, and/or chamber to
stack must be provided, together with
a chimney of sufficient dimensions to
obtain the desired rate of flow of gases.
Undersizing of these critical areas re-
sults in ‘choking’ of the kiln, with a
consequent reluctance to gain tem-
perature, especially in the latter part of
the firing.

Oversizing of these areas will make

the kiln difficult to heat initially, be-
cause of excessive air cooling, and
cause rapid heat rises at the upper end
of the scale. Attempts to slow down
this rapid heat rise would result in
oxidation.

It is better to err on the generous side
as one can use the damper, also it is
easier to partially brick-in over gener-
ous flues than it is to bash out brick-
work to enlarge them.

To give an indication of chamber to
flue to stack ratios. A kiln designed
around two standard 460 x 300 mm
(18" x12") shelves side by side with 75
mm (3") space between and 75-100
mm [3-4") spacing from end walls, and
150-180 mm (6-7"") where flames rise,
i.e. 3 bricks by 4% bricks in internal
size by thirteen rows high, plus the
vault, will give a chamber of approxi-
mately .623 m? (22 cubic feet) requir-
ing two spaced ports of 150 mm x 125
mm (6" x 5") leading to identical sized
bisque, and/or 225 x 150 mm (9" x 6”')
flue leading to stack of same dimen-
sions.

A four shelf layout of approximately
1.415 m3 (50 cu. ft) will require three
spaced ports of 225 mm x 125 mm (9" x
5") leading to an identical sized bisque
and/ora 225 mmx 225 mm flue leading
to a stack of the same dimensions.

AXkiln of approximately 2.832 cu. m.
(100 cu ft) requiring a chimney of 345 x
345 mm (13%2"" x 13%2"") with three bis-
que chamber flues of 225 mm x 225
mm (9" x 9”') chimney heights should
be approximately 2,133 m (7 ft) for two
shelfkiln, 4.267 m (14 ft) for four shelf

kiln, 6.100 m (20 ft) for 2.8 cu. m, (100
cubic feet) kiln.

These proportions are designed in
all cases for forced air kilns.

Natural draught is out from an air
pollution point of view anyhow.

Having now decided on the main
proportion of the kiln design we turn
to materials. Adequate for our pur-
poses are firebricks with a 30%
alumina content for the lining with an
over layer of perforated common

bricks. A good mix for insulating over
the arch of a kiln where heat loss is
greatest is the following:
1 part ciment fondue
2 parts ball clay
8 parts vermiculite

Mix with enough water to make a
workable mix. Reinforce with chicken
netting 25 mm (1 inch) from bottom
face and 25 mm (1 inch) from top face.
Trowel surface when partly set. This
mix resists crumbling and has excel-
lent insulating qualities.

Heat distribution

Heat distribution within the kiln can
be greatly assisted by remembering the
following:

Allow adequate spaces for gases to
travel 75 mm (3") between shelves
and end walls, 150 mm from floor to
first shelf, 150 mm (6") from shelves to
wall where flames rise.

Pack larger pots in both bottom and
holp of kiln, denser packing in the mid-

e,

Obtain a reflective white coating
within the chamber by washing the
bricks with a very thin watery coating
of 15 parts silica to one part kaolin for
the first half dozen firings or so. If you
try to put it on thickly, in one or two
coats, it will flake off.

Preparation of pots for kiln

The use of a spirit-based cold wax
makes glazing more pleasant.

A damp sponge for ‘feathering’ the
glaze at the foot will save many a
heartbreak.

Any really doubtful glazes or tests
should be packed on a thin ‘pancake’
made from a plastic mix of 50/50 fire-
clay and silica sand, quickly pinched
just prior to placing, the same mix
being ideal as a wad between shelf and
shelf support.

A pancake should be used under
very large pieces allowing them to
shrink without splitting during firing.

Favourite matt glazes which spoil by
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going shiny and transparent by slight
overfiring or flashing can usually be
remedied by the addition to the glaze
of approximately 4% alumina hydrate.

A lot of time in loading a kiln can be
saved by remembering to make the
height of your pots to suit your kiln
props. It is also an advantage to have
asbestos or hardboard bats sized just a
fraction larger than your kiln shelves
to assist in throwing shelf lots. News-
paper placed on these boards will
allow the wet pots to shrink, and they
will be of convenient size for carrying
to the drying racks.

Shelf support systems and
loading

The most suitable shelves for glost
firing are silicon carbide.

The standard 460 x 305 x 16 mm
(18" x 12" x %") being a useful size
which resists cracking.

The closer to square a shelf is the
more prone it is to cracking. {Uneven
heating causes most cracks in shelves
and pots).

Three supports per shelf is the de-
sired number (as per diagram).

The most convenient shelf support
system I have found is one that utilises
whole bricks, half bricks and one third
bricks. Each support being capped by a
piece of silicon carbide measuring 95 x
114 x 16 mm (334" x 4%z x 5”") turned
lengthwise to support a shelf on either
side, and widthwise to support a shelf
one side only. This system leaves the
whaole shelf for pots, free of obstruc-
tions and has the advantage of making
compulsory the correct spacing of
shelves (75 mm (3”) being the thick-
ness of a brick) thus ensuring the free
passage of flames throughout the set-
ting, facilitating even temperatures
and consistent reduction.

The same system can be used in the
bisque chamber substituting sillima-
nite for silicon carbide, as in the diag-
ram,

With this method of supporting the
shelves each tier of shelves interlocks
with the others, unifying and making
the whole setting extremely stable.

A less expensive alternative (but not
quite as stable) is to use very tapered
end arch and side arch firebricks, nar-
row face down, the wider upper face
providing the support for the shleves.
Or one could make “T" shaped sup-
ports of various sizes using a refractory
castable.

Shelf supports should also be coated
with the same reflective white coating
mentioned earlier.

A convenient but more expensive al-
ternative is to use a commercial
aluminium paint such as *‘Silva-
sheen”.

;la and elevation of ske[j sufpafts

Firing equipment and acces-
sories

f’yrometer

A pyrometer, though initially fairly
expensive, will always pay for itself by
reducing kiln losses through under
and over firing, apart from savings in
fuel consumption, as one can always
tell if one’s efforts are being rewarded
with a gain in temperature.

The place for the probe is through
the back wall (opposite the wicket

face) near the top, where it is least’

likely to be damaged.

This is also the one place where it
would be almost impossible to see any
cones.

Burners

The choice is fairly wide. From
blower-assisted louvres, horizontal
and vertical jets through to highly
complex and expensive commerical
burners. Whatever type is chosen the
kiln should be brought up to a temper-
ature of about 800°C by means of the
vapourising type of ‘pot’ burner, as
this is the only type of burner that can
heat a kiln from cold without a trace of
smoke.

They also have the added advantage
of being usable with the damper al-
most closed, preventing excess draft
and consequent uneven heating in the
critical early stages.

Blowers

The air supply should come from a
motor-driven fan of a size related to the
size of the kiln and the number of bur-
ners, delivering an air pressure of up to
90 mm water gauge for the pot burners
and jet burners and up to 200 mm

water gauge for the various horizontal
firing types.

Vacuum clearners can be used as
blowers but this is not recommended
as vacuum cleaners are not designed to
run for the long periods required to fire
a kiln, and because a large volume of
air at a relatively low pressure is re-
quired. Vacuum cleaners deliver a
small volume of air at a relatively high
pressure. Consequently a number of
cleaners are required to fire larger
kilns and the expense in initial outlay
and maintenance is too high.

Water Gauge

This is a very inexpensive piece of
equipment and all air systems should
include one. There are so many vari-
ables in firing kilns that the more you
have under your control the better
your chances of obtaining consistent
results. A simple water gauge can be
built with a 150 mm (6”") length of 10
mm (%) diameter copper pipe bent to
aright angle. This is fixed in the centre
of the main air pipe with ‘ Araldite’, the
open end facing towards the air flow,

A 1 m length of clear plastic tubing
is slipped over the outer end and bent
into an *S" shape and fixed on a back-
ing board. The “U"” shaped piece is
then filled with water with a touch of
dye in it for convenience in reading.
The gauge is read by measuring the
difference in the water levels in this
“U” shape.

If the air pressure pushes the water
down 10 mm on one side it will have
raised 10 mm on the other. The differ-
ence between the levels and thereby
the gauge reading is 20 mm water
gauge air pressure.

With all blowers, the more air thatis
shifted the greater the load on the
motor, therefore it is better to use a
butterfly valve to control air pressure
than to allow air to “blow off”.

Where possible it is best to mount
the fan directly on to the shaft of the
motor. If the speed is not great enough
for your requirements use a ‘cog type
of Vee belt to transmit maximum
power.

Firing

The first requirement for good firing
is to get yourself into the right physic
pitch to do battle with the beast!

Draw on all your resources, plus one
ortwo tricks you didn’t know you had.

Assuming the kiln is loaded and the
wicket bricked up but not clammed,
push the damper in till it is only about
50 mm (2”) open. Prime the pot bur-
ners with methylated spirits, light and
position them in the kiln. Connect to
air system (still turned off) adjust oil to
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fast drip on each pot burner, Turn on
fan but keep butterfly valve closed till
a steady flame is established (2 — 3
mins). Open air valve fractionally till
air gauge reads 10 mm. After about 20
minutes, when pots will be burning
steadily air may be increased to 20
mm.

With pot burners always remember
to increase oil first, then air, this way
you will avoid blowing them out.
Black smoke denotes too much oil,
white smoke denotes too much air.

Gradually increase oil/air ratio at
hourly intervals. Air 10 mm per hour,
oil to balance, maintaining a steady
heat rise of 100°C — 130°C per hour. At
800°C air pressure should be 80 mm. I
have had no problems with cracking of
pots or shelves (even pots up to 1.000
m (3' — 3”) diameter) using pot bur-
ners in the manner described, firing
the glost chamber to 800°C in 6 hours,
This schedule has been followed
without incident over the past 400 fir-
ings.

Once 800°C has been reached the pot
burners are stopped and withdrawn.
The damper opened and the new bur-
ners, of whatever type, are installed
and started. They will ignite and burn
without smoke in the already evenly
hot chamber. Once the burners are set-
tled and a temperature of 850°C is
reached the flame may be lengthened
and damper adjusted to give a positive
pressure within the chamber. This can
be judged by observing a slight lick of
flame from spyholes when bungs are
removed. The chimney should be just
short of smoke, the atmosphere will be
reducing with maximum heat input.
These are the conditions to aim for if
iron spotting through glaze and re-
duced colours in clay and glaze are
desired. Heavy reduction achieves no-
thing, but pollutes the air with smoke
and smut, wastes fuel and gives less

g‘heﬂt‘ With oil prices continually rising
maximum efficiency in heating our
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kilns is essential.

If oxidising conditions are required
air pressure is maintained and fuel is
cut back to shorten flame and the
damper is opened.

Most potters prefer the softer effects
of the reduced colour of the clay show-
ing through the glaze, and subse-
quently reduction must start before the
glaze surface seals. This happens quite
early with some stoneware glazes. I
have several glazes that are completely
sealed over by 1100°C even though the
glaze is not matured until 1300°C.

Temperature distribution and re-
duction throughout the chamber is
best achieved by concentrating on the
fall of the cones in the bottom of the
chamber. By using a long flame the top
of the chamber will be found to be
slightly cooler, but it is just a matter of
shortening the flames till they peak in
arch to bring the kiln to temperature in
the top. The middle will take care of
itself. To assist in peaking the flames
in the crown Ifind it essential to have a
spy in either side of the wicket at the
top where you can observe that the tips
of the flame are just reaching the top.
The bottom temperature will not rise
during this operation.

Once the fall of the cones has been
achieved throughout the kiln a soak-
ing period of between % and 1 hour at
slightly lower than maximum tem-
perature should be aimed for. This is
where a pyrometer comes into its own.
Areducation in air, oil settings and use
of damper will achieve this soaking
period.

The type of flame best suited to fir-
ing pots in an open setting is a slow
wallowing one, travelling at about 3 ft
per second. This avoids the
flashing/scorching uneven heating of
pots which accompanies high air
pressure/fast flame ““hell fire" methods
of firing.

The kiln may be ‘blown down' after
the soaking period to a temperature of

900°C-800°C (no less) if cristobalite
formation in the body is a problem. It
will make little difference to the even-
tual time that the pots may be drawn.
This blowing down is achieved by
turning off the fuel while keeping up
the air blast and the damper open and
usually takes about 45 minutes.

Some thoughts in passing

The wickets should be clammed
with a softish mix of 50/50 fireclay and
silica sand when temperature has
reached 600°C.

Vertical jet burners operate best at
about 90 mm air pressure or less,
Higher air pressures are of no real be-
nefit.

Pot burners can be tilted slightly in
latter stages to increase oil flow.

A 'mouse hole’ directly above each
burner is useful in determining the
state of the flame.

Dampers on the side flues between
glost and bisque help greatly in heat
distribution in both chambers.

Bisque chamber should be identical
in size to glost, if large pots are ever
considered.

In spite of what overseas experts
may say, double chambered kilns
rarely suffer from over-fired bisque. In
fact it is sometimes necessary to install
a burner for a short time in this
chamber to bring it to temperature
(900°C). But fuel savings are signific-
ant.

Allow space for cone patts when
loading the glost chamber to get accu-
rate reading of temperature within the
setting. Don't be tempted to encroach
setting into combustion spaces.

A firing cycle of about 12 hours to
cone 10 plus a 1 hour soak is ‘ideal’.

A removable brick at the base of the
chimney to allow air to enter (called an
air bleed) is useful when reducing as it
cuts back draught, while preserving
maximum volume in the stack for in-

| —15mm clia, corks.
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creased gases during this period.

Keep the damper closed after firing
till the kiln is cool enough to unload.

Have respect for the dangers in-
volved in firing with oil.

Have leak-proof metal fuel lines
away from the heat source.

A solonoid shut-off valve in the
event of a power failure. Have handy a
bag of clean dry sand and an adequate
sized CO: fire extinguisher.

Use green gas welding goggles for
viewing cones at high temperatures.
The intense light can permanently
damage eyes.

Air feed pipes should have smooth
interior surfaces.

Abrupt angles should be avoided as
these cause turbulence and drag, with
subsequent loss of efficiency.

Unloading the kiln

Providing all has gone well before,
the pots may be safely unloaded Wh,‘a‘n
the temperature has dropped to 200°C.

Despite all precautions the odd pot
will have struck to the shelf. This is
best removed if it is not too badly stuck
by inserting a thin blade, such as an
old table knife, between pot and shelf
to lever off. The remaining glaze
should be removed from shelf by chip-
ping with a sharp cold chisel, first re-
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membering to place the shelf flat on a
firm surface, such as a bed of sand or a
thick firm rubber mat. The surface may
be smoothed with a soft grinding
wheel running at about 800 — 900
revs. Any protruding glaze can be re-
moved from pots with this same grind-
ing wheel, ideally simultaneously
being wetted with water. The bulk of
the pots should come cleanly from the
shelf. The bottoms can be conve-
niently smoothed by buffing on a wire
brush mounted on the spindel oppo-
site the grinding wheel. Remember to

wear safety glasses during these opera-
tions.

Providing body and glazes have
been formulated correctly, and good
firing procedures have been observed,
no separating agent between galleries
and lids will be required.

Stubborn lids are best removed by
holding the whole pot under waterin a
tub grasping the lid by the knob and
rapping sharply on strongest part of
pot with the padded handle of a ham-
mer. The water better distributes the
shock of impact.

The continuing saga of how not to fire a kiln

Having used an electric kiln for 8
years with a few attempts to fire oil
kilns, to my neighbour’s disgust and
without much success anyway, my
wife and I visited Barry Brickell at
Driving Creek during his open month
in 1975.

Seeing the ease with which his oil
and wood fired kilns performed and
having read somewhere that a larger

kiln is easier to fire than a small one I -

decided to build a wood fired kiln of 27
cubic feet. After visiting disused dairy
factories and the local gas works I had
enough bricks to start.

My first attempt resulted in melting
the fire bars — ex factory boiler, in the
firemouth, but getting no heat in the
kiln. The second and third firing were
the same. I rebuilt with additional
bricks a bigger, 35 cubic foot, oil fired
dripfeed down draught kiln in a differ-
ent location because I blamed the
downdraught caused by nearby trees
for the previous failure. I have found
out since that the chimney was too
small. )

The kiln worked well up to 1100
when the flame came back from the
firemouths and burnt the plastic fuel
lines allowing fuel to flood. Result:

more fire outside than inside. End of
phase one.

A reply from a letter to Roy Cowan
solved the problems of feeding. How-
ever a shift to new premises in the
country meant rebuilding. This time
with more bricks I made a 60 cubic foot
kiln incorporating the suggested re-
medies — louvres and two firemouths.
A bisque firing was most satisfactory.
The glaze firing however was a differ-
ent story. A hundred and two gallons
of fuel were consumed over 30 hours
and a kilnful of soot was the end result.
I blamed again the surrounding trees
for the failure of downdraught, but I
made some adjustments to the chim-
ney and started again.

This time all went well until the bag

wall collapsed and closed off the fire--

mouths. Seven pots directly behind
the firemouths were perfectly glazed
and fuel consumption this time had
reduced to 45 gallons over 18 hours
burning.

More modifications were necessary.
I shifted the chimney to the side, in-
troduced two more firemouths where
the chimney had been and started
again. Strong west winds with better

conditions following were promised
from the weather office.

The kiln drew well right from the
start but this time [ was too careful and
it took 8 hours to get flame into the
kiln.

The wind increased and turned to
the south bringing rain.

My neighbour was nearly blotted
out. Turned fuel back to investigate,
All well with the neighbour so up went
the fuel again. Time dragged on and by
1 a.m. in a gale with 3 feet of flame
coming from the chimney, cone 8
came down and 10 was bending. By
this time cold, wet and fed up, I'm
.thinking of all the places I'd rather be
than tending a kiln I know nothing
about.

At 3 a.m. all done. Fuel consumed
was 65 gallons over 20 hours. The fir-
ing turned out to be most successful so
in retrospect everything was worth-
while after all. Some small adjust-
ments are still needed and a word or
two to the the weatherman might help.

1 am also open to suggestions from
readers. _

Peter Hoskins,
Clo Manutahi P.O.,
via Patea.
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Firing with natural gas.

Sharyn Hancock

This article is further to the article
on the Capon Kiln published in the last
Potter (Vol. 17/2). For this kiln new
burners have been designed to do
away with noisy blowers,

My basic kiln design is from Daniel
Rhodes’ book “Kilns, Design, Con-
struction and Operation”, page 215,
figure 186. It has been operating suc-
cessfully since October when the bur-
ners were installed.

The local gas authority was very
happy to allocate me 350 mm water
gauge (.5 lbs/sq inch, 3.45 kPa) pro-
vided I could come up with a suitable
burner. After reading Daniel Rhodes’
book my husband determined it could
be done in spite of a lot of local scepti-
cism. I finally contacted Mr Daniel
Tyrrell who was prepared to meet the

challenge. He emigrated from England
4 years ago and runs his own firm in
New Plymouth, Seaflame Gas Limited,
installing industrial, commercial and
domestic gas appliances. He has had
considerable experience with both
town and natural gas and worked on
the North Sea gas line conversion.

The burners are ins pirating and can
throw from a 100 mm to a 1200 mm
flame. They are extremely simple to
operate and reduction is achieved at a
finger touch by adjusting the primary
air, If ever wanted, a complete oxida-
tion firing can be accomplished as

well, There is only the sound of com-
bustion. My neighbours know I'm fir-
ing only when they see the heat haze
above the chimney. The burners can be
unscrewed and removed after each fir-
ing allowing the ports to be bricked up.
My glost firing takes six to eight hours
and the average cost of a bisque and
glost firing is $12.

The patent is pending on the burner
design and Mr Tyrrell, combined with
another New Plymouth firm, D.H.
Holyoake and Company Limited,
Heating and Ventilating Engineers,
hopes to produce the burner at a price
comparable to that of a pot burner.

Back of kiln showing master valve, meter
and regulator

View of kiln, 3 x 3 x 3 catena
of chimney 3.5 m (12 fi)

ry arch, height
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This photograph shows the position of the
burners and the caps which screw on the
manifold when burners are rerr?cved' after
each gloss. We used no mortar in our arch
and for insulation have a layer ofvermu_:u-
late over the outside and an insulating
blanket of Fibrofax over that. The blanket
will stand 1100°c and is available from
Winstones —a highly recommended way of
insulating

Una Sharpley at Country Arts.

In August'75 Country Arts mounted
its first Exhibition of Outdoor Pots —a
display of garden pieces by Una Sharp-
ley. This distinguished Papa_kux_'a pot-
ter — who, despite her prodigious
output, finds plenty of time for teach-
ing and helping (her generosity to
novice potters is legendary) — made

=

nearly 200 pieces which were viewed
in the course of one weekend by an
estimated 2000 peaple.

In the photograph Una Sharpley
discusses the finer points of bird-baths
with members of the public. To _the
right towers an extremely tall coiled
sphere on a thrown foot; above and to
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the left of Una a candle-owl (for t?al_"»
becues) drowsily surveys the exhibi-
tion.

An exhibition of pots by Yvonne
Rust at Christmas was just as success-
ful, and three more outdoor shows are
planned for 1976.
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A New Zealand Potter’s

Barry Brickell

Over the next few issues of the POT-
TER [ shall try to give a useful account
of the basic and highly pertinent study
of geology. It seems that most potters
have a scant knowledge of it. Most of
the material presented here was
gleaned when I was a student at Uni-
versity many years ago, so I would ask
that the most scientifically advanced
readers kindly forgive me for in-
accuracies, as I am not an academic
and have had little opportunity to
peruse the contemporary literature.

The potter, earning his living by his
craft, is more concerned with the
basics of geology rather than its more
academic aspects, For those who be-
come fascinated with the sheer rugged
grandeur of the subject there is a welter
of books and papers readily accessible
in Fhe major university and public lib-
raries,

Geology is a general term for the
study of the earth’s crust. It is divided
up into more specific subjects as fol-
lows:

Mineralogy — the study of miner-
als, occurrences, structure etc.
Petrology — the study of rocks.
Petrography — the study of rocks
and minerals using a specially de-
signed microscope which enables a
beautifully clear visual picture of the
sample to be seen in great detail. Spe-
cially prepared slides of the sample in
thin section are made up.
Palaeontology — the study of fos-
sils with special reference to their time
scales related to surrounding rocks.
Geomorphology — The study of
landscape forms, their origin and
structure. Best reference, Professor
Cotton’s “Geomorphology of New Zea-
land”, — an excellent book.

Economic Geology — the study
of commercially viable mineral de-
posits, including petroleum.

Seismology — the study of earth-
quakes, types, origin, effects and uses
in giving information on the deepest
structure.

Volcanology — the study of vol-
canoes, including plutonic as well as
volcanic rocks,

Stratigraphy — the study of rock
strata, with special reference to the
order and type of deposition and fac-
tors upsetting the simplicity of this
order subsequently. (See Fig. 1)

There are probably some new
branches in the technology about
which I know nothing, as the subject is
continually advancing due to vast
modern research campaigns.

Or;e of the biggest problems in dis-
cussing a scientific or academic sub-
ject with the layman (includes pot-
ters!) is the terminology used. All
those formidable words we shall need
to get to know, but with good manners
I'shall attempt to introduce each as we
need it.

Firstly, let's put the horse before the
cart and define the terms rock and
mineral. A rock is a naturally occur-
ring material which consists of one or
more minerals. A mineral is a natur-
ally occurring pure or fairly pure
chemically simple substance of one
kind, e.g. kaolin, silica, feldspar, lime-
stone etc. Rocks and minerals usually
have been formed into layers called

Lasic rock moderial

Geology pt. 1

strata, the general rule being that the
oldest rocks lie at the deeper levels of
the formation. This simple order is
often upset by cracking and shifting
(faulting), by slow and gradual folding
or bending of the strata. The terms for
the various “upsets’” or phenomena
which later on disrupt the simple
order of deposited strata are indicated
in Fig. L.

The three major types of rocks are:
Sedimentary. Rocks formed from
the gradual hardening or compacting
of sediments, formerly deposited
under water (or sometimes aerially) in
recognisable layers, or bands.
Igneous. Rocks which have cooled
and solidified from a melt within the
earth’s crust. The basic molten matter
is magma. If the solidification (crystal-
lisation) occurs on the surface the
rocks are volcanic; if crystallisation
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occurs underground they are called
plutonic.

Metamorphic. Usually sedimen-
tary rocks which have undergone a
change of chemical or physical struc-
ture by heat and/or pressure. (See Fig. L.
M). Usually they become more dense
and hard. (Compare firing of clay in
kilns). Pottery bodies are a sort of
metamorphic rock.

New Zealand contains an abun-
dance of all three rock types. Mast of
our plastic clays have come from the
weathering of sedimentary and igne-
ous rocks. Clays such as the Otago
schist, a platey, dense, shiny crystal-
line rock which has supposedly been
metamorphosed from an ancient feld-
spathic sandstone deposit of vast area
and great age. The most striking ex-
ample of a metamorphic rock I have
ever seen is the natural terracotta layer
in the old quarry at Mt Wellington,
near Auckland. Here, the lava from

this old, extinct volcano has flowed
down over an older clay deposit and
baked it much as in a hard biscuit fir-
ing. What a splendid source of natural
grog for the local potters, Sufficient for
the metamorphic rocks; they are fairly
uncommon compared with the vast
areas of sedimentary and volcanics
which cover most of New Zealand and
upon which I shall be making copious
potter’s notes at a later stage.

The Geological Map

Every diligent potter should have
the geological map pinned up on his
workshop/studio wall. It is obtainable
from major booksellers or Government
printing offices, and comes in a folder
with a good general description. From
time to time I shall be referring to itand
hope to be able to clarify it for potters.
The base map, covering,the whole of
New Zealand, is to a scale of 1 in

2,000,000, comes in “17 lovely col-
ours’ to show up the distribution pat-
tern of the rocks, and opens out to
about 27" x 36"; making a fine picture
on the wall. It is compiled by the N.Z.
Geological Survey and new up-to-date
editions are put out from time to time.

In this article I shall avoid referring
to it as much as in later issues, so that
readers will have the opportunity of
obtaining a copy in the meantime.

Figure 2 is a very rough summary of
the geological map. Note how the
South Island has rocks of greater age
than the North.

Note also the Y-shape of the country.
This expresses the fact that New Zea-
land lies at the junction of two major
faults in the earth’s crust. One of these,
i.e. from Tongariro and through Auck-
land and Northland, can be traced
through the Pacific, traversing the
Philippines, Japan, Aleutian Islands,
and into Alaska. The other, following
the axis of the South Island and run-
ning through Hawke's Bay, is part of a
system of parallel troughs which ex-
tend under the sea towards the north-
east. It is significant that our most re-
cently active volcanic activity has
been occurring near the junction, e.g.
the vast pumice volcanic outbursts of
the central North Island plateau, in-
cluding the eruptions of Mts Ruapehu
and Ngaruahoe. Note that the ‘base-
ment’ ranges of New Zealand form the
major backbone of the country. This is
a rock called greywacke, about which
we will be dealing in some detail later,
It forms the crumbly, steep-sided hills
and coastline of the Wellington dis-
trict, such as the Plimmerton brick
clay. Overlying the basement
greywacke we have the vast areas and
thicknesses of the Tertiary sandstones,
mudstones and limestones, left as
blank spaces on the map Fig. 2. It is
from these sand and mudstones that
most of our plastic stoneware and
earthenware clays have been derived,
by the process of weathering.

I feel that the time has now come to
describe in some detail this process of
weathering. It is rather like the reversal
of the potters firing cycle, i.e. the slow
and gradual change from rock to clay.
In the following diagram, I have at-
tempted to show the basic story with-
out being too technical.

In what seems a futile and grandiose
attempt to correlate all the above in-
formation into a sort of rounding off to
terminate this particular article, let us
try to find out where to expect the most
suitable clays in New Zealand. Obvi-
ously, weathering is a very long pro-
cess, taking many millions of years.
The pumice and rhyolite volcanic de-
posits of the Rotorua, Taupo, Central























































