
BRICKEARTHS, POTTERY & BRICKMAKING

IN GLOUCESTERSHIRE
1-

av

L. RICHARDSON, F.R.S,E., F.L.S-, F.G-5.,

Asia R. _i. Wliliii

from

Proceedings of the Cheltenham
Natural Science Society

Part 1: Volume 1 (4) pp 223-232 (1909-10)
Part 2: Volume 1 (5) PP 315-319 (1911)

Coa|ey.net

N.S.,Vol.I.(4) BRICKMAKING IN GLo's'ri:-:Rsz~im1_=;. 22

Iurnonucnou. .
The subject of this paper may not appear, on

ýrst consideration, either very interesting or very
important, but most people should have some
idea of how a brick is made and pottery is
produced; and it is hoped that in addition
to supplying this information, this paper will
not prove inacceptable to those to whom the
selection of brickearths and brickmaking are
matters of more immediate concern.
As regards land-relief, Gloucestershire may

be divided into three partsðan upland, vale-
land, and hill-valley district. The ýrst bears
the name of Cotteswold Hills, and is mainly
capped with limestone; the second comprises
the Vales of Bourton, Moreton, Evesham,
Gloucester, and Berkeley, which are mainly
floored with Lias clay ; while the third embraces
the northern part of the Bristol Coalýeld and
the Forest of Dean, -wherein both limestone and
clay prevail. Hence, as might be expected,
stone is the chief building-material in the ýrst,
brick in the second, and stone and brick in the
third.

PART I.
In order that the reader may have a correct

idea of where the deposits that have been
utilised for brickmaking in Gloucestershire occur
in the earth's crust, the following table is
presented (Table 1.). The Systems and Series
in italic are those represented in part or whole
in Gloucestershire.
In addition to this table, however, it is

necessary to give a second (Table II.), to show
the yet further sub-divisions of certain Series,
and of these, those in italic have been tried
for brickmaking, but have failed to withstand
the test; while those in italic," and with óan
asterisk as well, are being worked at the present
time. In brief, the geological names of the
deposits that are at the present time being
worked in Gloucestershire for brickmaking are :
(I) The Alluvium of the Severn-side,
(2) The basal Upper-Lias deposits,
(3) The basal Middle and topmost Lower Lias,
(4) The red Upper-Keuper Maris, and
(5) Certain of the clay-scams of the Coal-

L. Measures.
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ROCK cnoups PRESENT IN GLOUCESTERSHIRE.
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HISTORICAL Rnrnospacr.
Brickmaking has been engaged from very

early times, and it is not" surprising to ýnd
that in the opinion of early man the practice
had its origin with the gods. _ _The early
Egyptian, meditating upon the origin of man,
concluded that his ýgure was moulded by the
god Num out of the black mud of the Nile,
and that into the nostrils of this image was
breathed the breath of life. _ '
Many early peoples, desirous of accounting

for their origin, eventually evolved and developed
this view; and early writers have it that the.
descendants of the sons of Noahgessayed, on
the plains of Shinar, the prodigious task of
reaching heaven by means of a tower con-
structed of burnt bricks.
Burnt bricks were made out of the clay that

was excavated from the trench which sur-
rounded ancient Babylon, and were used in
the construction of the city walls. _
In Nebuchadnezzar's reign it was his_ custom

to have his name stamped on_every brick, and
Sir Henry Rawlinson, the Oriental scholar, in
examining the bricks in the walls of the modern
city of Bagdad, discovered on each bnck clear
traces of the fac-.ci'mz'le of the Royal signature.

Sun-dried bricks were extensively used in
ancient times, especially in Egypt. WhBI'<_-"I.
under Rameses II. (or Pharaoh'.- 3-5 11? 15
perhaps more commonly called),_ the Israelites
laboured in their gmanufacturex One can s_till
see on the tombs of Thebes pictures showing
the process of thebnck-making : some labourers
carrying the water Wherewith to temper the clay.
others Carrying clay -._to the m0i1l_dBl'5. Others.
again, bearing Oý.blô1CI(S and laying them on
the ground to dry ; and Y8t_O'lIIlBl'_S_Cú-Il.ló1ñylIlg oft
the sun-dried bricks __on_ shoulder-yokes to the
builders. _The iiiii sigiiiýcance oi .ihe Biblwal
statement _ that _ñ Ye _ j.shall_ _n_o _m0re give the
people straw to make bricks. a-ó5 hýfet-ÁiÁ"ô-=1
let them go and gather straw for- themselves;
and the tale of the brick which theyndid make
heretofore ye shall lay. before them, becomes
more evident when it is-remembered that the
mud of the Nile then. as now. was the salt!
material in Egypt suitable for brick-making.
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and required then, as it does to-day, chopped
straw to make it at all adherent. In those
early days, as is still the case, most of the
bricks were sun-dried, and the few burnt ones
that were made were employed in the river-walls
and hydraulic works.
It is thought that brickmaking was a Royal

monopoly in Egypt."ó Thothmes III. is believed
to have been on the Throne at the time of the
exodus of the Hebrews. A sun-dried brick of
his reign, measuring 12ò by 9òô by 6%ô, is pre-
served in the British Museum, and has impressed
upon _it his cartouche-ðan oval with the hiero-
glyph. signifying his name stamped on it.
Sun-dried bricks never became hard enough

to withstand the action of water. This fact
was made use of by Agesipolis, King of Sparta,
who conducted the water of the Ophis along the
base of the walls of Mantinea, and effected their
collapse; but for ordinary outside ware, a
stucco, believed to have been composed of burnt
chalk and plaster, was used to form a protective
coating. _ 1,
Bricks, burnt and unburrit, were employed

in the construction of the great wall of China,
which was completed in 211 B.C. This wall
totalled about 1,250 miles in length, and averaged
22 feet in height, and was wide enough at the
top for six horsemen to ride abreast.
The earliest method of constructing shelters

with the aid of mud or clay was that known as
ñ wattle and daub.ò This, probably, is the
reason why so few remains of pre-Roman
habitations are now to be found. The Romans,
who made both burnt and unburnt bricks in
profusion, introduced bi-ickmaking into this
country, employing large þat bricks or wall-
tiles to bond their rubble constructions. Such
wall-tiles continued to be used in England
until the rubble work was succeeded by regular
masonry in Norman times. Even then the use
of tiles did not go altogether out, for Canon

*It may be of interest to add that Kaiser Wilhelm
II. has a po"tt_ery and majolica-ware factory of his
own in Kadinen_ In order that the products of this
factory may become more known the Kaiser has
opened a shop in the Leipsigerstrasse in Berlin to
exhibit his Kadinen ware.



Bazeley informs us (in litt.) that ñ The Normans
certainly used tiles made of brick-earth. You
may see them in the joints of the pillars of the
Nave of Gloucester Cathedral, and, ii I remember
rightly, there is a. good deal of Norman brick or
tile-work at St. Albans. It has been thought
that the tiles at Gloucester were Roman, but
it is more likely that they were of Norman
make.ñ For the less pretentious erections it is
probable that old methods were continued even
longer; but by degrees the practice was
developed of having low stone walls, with lath
and plaster work above. For general purposes
the black-and-white or lath and plaster work
prevailed until Tudor times, but in Henry VIII.ôs
reign the art of brickmaking attained to a very
high degree of perfection, as the numerous pieces
of ýne work that were accomplished about that
time, and still extant, bear witness.
But, although bricks had come intoô common

use in Henry VIII.ôs time, in Elizabethôs, it is
stated by Mr. E. Dobson in his excellent work
on "Brick and Tile-Making ò (I899), page 5,
that they were only employed for the large
mansions, timber frame-work, with the intervals
ýlled in with plaster, being still in use, and only
a later practice was that of ñ b1.óick-nogging,ñ
or the ýlling up of the intervals between the
timbers with bricks.
It is interesting to notice that the general use

of timber* preceded that of brick, and that the
use of brick was partly necessitous, for the
virgin forests that could be formerly drawn
upon were fast going, and were being replaced
by a younger growth.
" On the rebuilding of London after the great

ýre of 1666, brick was the material universally
adopted for the new erections. and the 19
Car. II., c. Ir, regulated the number of bricks
in the thickness of the walls of the several
rates of dwelling-houses. Much of the brick-
work still remaining in London, in buildings
erected at the end of the 17th century, is very
admirably executed. The most remarkable
featurepof the brickwork oi this eriod is the
"'ln mediaaval times chestnut was largely used for

constructional purposes in Gloucester.
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introduction of ornaments carved with the
chisel.ñ
At the close of the 18th century bricks were

taxed, the 24 George III., c. 24, imposing a
duty oi es. 6d. per thousand on bricks of all
kinds. Duties of various amounts, sometimes
as much as 5s. Iod. per thousand, were levied
between this time and 1850, in which year,
however, _they were entirely repealed.
In I854 the number of bricks manufactured

in this country was estimated at over 2,000
millions. This is not surprising when itó is
remembered that the lining of an ordinary
tunnel consumes about 8,ooo bricks for every
yard of length.
Before ýnishing this historical retrospect, it

may be of interest to add that brickmal-ting
has been practised in Cheltenham since Alfred
the Great's time. In the Public Library there
is a copy of an interesting legal booklet (I863),
in which (on page 93), in the case of
William Gyde versus the Lord of the Manor of
Cheltenham, there is this statement: ñ Brick-
making has gone on here for the last ýve or
six hundred years-nay, even from the time of
King Alfred the Great, now some nine or ten
hundred years ago : for I ýnd in the history of
the town by Rudder that Cheltenham derives
its name from being a town of clay. The
general opinion is that the name is derived
from the river Chelt, but Rudder says it is
derived from the Saxon word ó cyle,ô from the
great amount of clay which is found here in
ancient times ; and, strange to say, King Alfred
(so Rudder tells us) introduced artisans from
foreign countries, and thus, curiously enough,
he was the ýrst brickmaker in Cheltenham,
and, in fact, started the trade." _
-Qualities to be considered in selecting brick-

carths.ðIn this paper the term ñ brickearth "
is not used in its strict geologic sense, but to
denote any deposit that is suitable for making
into bricks. Geologically speaking, a brickearth
is a loamy, superýcial deposit, sometimes simply
old alluvium, at others a loess, or may be a
rain-wash accumulation not far removed from
its source of derivation.



good brick can always be detected by its
uniformity of texture and metallic ring when
struck. It will be free from cracks and þaws,
liard, regular in shape, uniform in size, and-
if 1:01ó ornamental purposes-ð-in colour 3,3 well,
@B$11Y Âut._ and-=-if required for situations
exposed intense heatð-iiiiusible. Now these
qualities in the ýnal product all depend onup
the selection of the brickearth, its preparation,
and the careful drying and burning of the
" green" brick.

p The materials available for brickmaking are :
(1) PWô@._Â'"ô0".5ô. 01' /óat clays, which are

_ mainly composed of silicate of
alumina. with a small proportion of
such substances as lime, etc. ;

(2) Maris, which are calcareous clays;
(3) Loams, or lean days, which, roughly-

_speaking, are half clay and half sand ;
(4) Fm-relays, which are hydrated silicates

of alumina, practically without any
such substances as lime, magnesia,
etc., that act as þuxes; and

(5) Sand and limestone (see below).
It very rarely happens that an earth is found

which is sultable for making into bricks without
some admixture. Thus, a strong clay requires
the addition of a ñ milder " earth, such as loam
or sand, or of ñ grog.ñ such as burned clay
(ballast) _or broken brick; while a lean clay is
often so incoherent that it requires the addition
of some þux, such as lime, to bind it. But,
even when an earth requires no admixture,
such as that used so extensively in Gloucester-
shire, and derived from the Capricomus-Zone,
of_ the Lias, which is a loam to start with,
g_rmd1I1g _1s advisable, for deposits vary con-
siderably in constitution in a very short distance,
and so any approach to uniformity in product
can only be assured in this way.
_A ñ strong clay, which, when properly mixed

with water into a plastic condition, can be
readily moulded, will make a good, strong brick
with heavy machinery and proper drying.
But the drying of a ñ strong clay ò brick is a
very delicate operation, for the brick is very
sensitive to draughts or hot sun, cracking in all
<111óBC1710I1S if any but a slow speed of drying is
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exceeded. It costs more in fuel to dry a green,
strong clay brick than to burn it, and the burnt
product is hard, tough, and will not "cut"
or " rub " so readily as bricks from leaner or
weaker clays. c
On the other hand, a lean clay or loam is

more readily and inexpensively made into a
strong brick, and dries in one-ýth, or less, of
the time. This is due to the presence of sand.
Sand does not destroy the plasticity, but lessens
the amount of sprinkage and possibility of
cracking in drying, and rending and warving
when the brick is subjected to a red heat.
Also it makes the bricks capable of being cut or
rubbed down for gauged Work.
Marls are calcareous clays-ð-that is, lime. and

ýnely-divided silica, with certain impurities.
They have to be ground before they becoriie
sufficiently plastic, but make an excellent brick.
1Fii-e-clays Owe their property of great resist-

ance to becoming fused (ñor refractory pro-
perty ñ) to their lack of any appreciable amount
of ósubstances that act as þuxes, such as lime,
magnesia, or metallic oxides, and, when sub-
jected to the heat of the kiln, bake rather than
bum (or vitrify). _
Of the making of bricks from sand and lime

details will be given later.
Thus, in selecting a brickearth for the manu-

facture of building bricks, a clayey-loam appears
best. Such a. deposit the Caprz'c0rnus~Beds
furnish, and they are worked more than any
other deposit in Gloucestershire for ordinary
brickmaking. The loam or alluvium of the
Sevem-side is a little too loose and wet. The
blue (and the yellow at the top is only hydrated
blue) Lias clay is generally too strong, and
usually has to have a milder earth mixed with it.
At the Battledown Brickworks there is sand
from the superýcial deposit available. If it
were thought of opening a brickyard in the Lias
anywhere out in the vale-land in the Cheltenham
and Gloucester areas this side of the Severn,
care should be taken to see that there is sand
from this source available close at hand. At
Brockworth such sand is mixed with powdered
limestone from the hillsó. the two are ground
together, and put through a process which ends



in the production of a strong lime-silica brick.
This suggests that in districts where the Mill-
stone-Grit and Carboniferous Limestone occur,
silica-bricks might be made from the weathered
grit and crushed limestone.
UNsoiLmo.ð-VVhen, with or without expert

assistance, brickearth likely to be suitable has
been discovered, the ýrst step towards opening
a pit is to remove the turf,.etc. Then, having
dug the brickearth, of whatever nature it may
be, the next step is to render it suitable for
shaping into bricks.

TEMPERING AND MOULDlNG.ððS6VEf&1 pro-
cesses are at the disposal of the brickmaker:

I.ðð~ThB brickearth, commonly called clay,
can be dug, heaped up, and watered, and
exposed to the weather--frost, rain, and sun.
When it is sufficiently weathered, it can be made
into bricks, either .

(a) By the hand-made or slop process ;
{bl By machinery, including pag~mi'ZÃ and

cutting-table; or
{cl By a combination of machine and hand-

work.
2.ð-The clay can be got either by the human

or steam navvy (the latter being able to do the
work of one hundred men), and made directly
into bricks, without pi-eviousweathering, either
by

(cl) -the semi-dry process; T
(e) the .semz'-plastic process;
(I) the plastic process. -

" So far as Gloucestershire is concerned, the
steam-navvy has yet to make its appearance,
although it is not unknown in the history of
brickmaking in the county, as it has been
employed in temporary yards worked by railway-
contractors in railway-construction work.
The primitive SLoP process (1 a) is still

observed in the hand-made brickyards, such as
those on the Severn-side, where the alluvium,
or " surface clay ò is dug and weathered during
the Autumn and Winter, and made into bricks
by the slop-brickmaker in the Spring and
Summer.
After moulding each brick singly iii the mould

on his bench, the green brick is carried oý to
the drying-ground or hack, and when a sufficient
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number are dry, they are wheeled away, and
set in either clamps or permanent kilizs, and
burnt. _
Limestone-nodules should, of course, be care-

fully picked out before the moulding is done;
and if they are too numerous or too small
to permit of this being done by hand, the clay
will have to be washedðan expensive and
tedious affair. Washing is effected by mixing
water with the clay in a wash-mill or trough,
and running off the liquid pulp through a grating,
to prevent any small stones from getting through.
The liquid pulp is then left in a prepared pit
until the clay has settled and the water has been
drained oý or evaporated.
In most Gloucestershire yards machinery is

now largely employed to take the place of
weathering and to do the tempering, and in
the largest brickyards the clay is taken direct
from the pit to the machine.
In the SEMIðDRY Pnocnss (zd above) the

clay is taken to a dry revolving pan on the
ground-þoor level of the brickyard. This pan
has a perforated bottom, through which the
ground dry clay passes, and from thence it is
lifted by an elevator to the topmost tier of the
mill-building, where it is emptied on to a screen,
made of piano-wire. The portion that does not
pass through the screen is returned, automati-
cally, to the revolving pan, there to be re-
ground. The ýne dust clay which has passed
through the piano-wire screen is then carried
by a machine-conveyor to the power-driven
brick-press, and after being moulded, under
considerable pressure, the brick is taken out
in its semi-dry condition, and can be carried
either direct to the kiln, to--be burnt, or be put
on a drying-floor, preparatory to going to the
kiln. .
The SEMI-PLASTIC Pnocnss (ze above] is

practised at the Robinsô Wood Hill Brick and
Tile \Voi-ks. There the ordinary bricks are
made in a Bradley and Craven semi-plastic
machine, the clay being ground iii a perforated
pan, then conveyed by means of elevators to a
roomyabove, thence to a mixer, in which water
is added, and the clay is made plastic. It is
then conveyed to an upright pug-mill, through



which it passes, and is forced into the several
boxes fixed round a rotary table. This, in
turning, brings each box opposite the die-box,
into which the clay is pressed, under great
pressure, The brick is then either stacked in
drying sheds or taken direct to the Hofmann
Kiln.
In the Onnnmnr Pmsrrc Pnoccss, which

is probably the most generally used of them all,
the clay is hauled up an incline from the pit
to the top of the machine-house. There it is
tipped into a hopper, and descends by ordinary
g1'avit&ti0I1ðaidúd by the grabbing power of
different rolIersð-through various sets of rollers
(which vary considerably in size- and number,
according to the nature of the clay) to a mixer,
and then to the pugó-mz'ZZ. This is usually a
horizontal machine, with a long internal shaft,
with very heavy iron knives, forming a rough
kind of screw or propeller. This forces the clay
forward, and, with the aid of a worm, or heavy
iron screw, on the forward end oi the shaft,
the clay is forced through a die, about ten inches
wide by ýve in depth, and issues as a column
of plastic clay, ready for being cut on a wire~
cutting table into any number of bricks up to
twelve at a time.
The reader will have noticed that there are

two methods of preparing the clay. The one is
by digging, and weathering simply by the aid
of Nature, and the other is by passing the clay
through machinery. Vifhere any large number
of bricks is required, the former process occupies
too much space and restricts the output too
much. Consequently, the machinery process is
more largely employed, and not only does it
considerably increase the output, but it allows
the work to be done in a much more compact
area.
As to what machinery is required for the

tempering process, no ýxed rule can be laid
down. Almost every yard varies in its require-'
ments. So great is the variation of the clay,
from a brickmaker's standpoint, that two brick~
yards within a mile of each other may require
quite diþerent machinery, or machinery on a
different principle, to get the best results.
. We have stated that the bricks made by the
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Semi-Dry Process can be taken direct to the
kilns and burnt, without intermediate drying,
It is, however, often found advisable to put
them through some process of drying before
going to the kiln, and in any case, with bricks
made by the Semi-Plastic, Plastic, and
Ordinary Hand-Made processes, this is abso-
lutely necessary.
DRYmG.ðSeveral processes of drying are in

vogue amongst brickmakers. There is (I) the
ordinary hack-drying, which is done by placing
the green bricks, one by one, on a prepared
piece of ground, covered either with some more
or less permanent wooden covering, or (2) after
the bricks are hacked up three, four, or more
high, they can be covered by hand with some
temporary straw or other covering. When they
are ýrst set down to dry, they are placed one
upon the qther, as close as the bricks in any wall
or building, as they are too limp to be placed
any other way ; but, after they have stiffened
sufficiently they are .skintZedð-that is, placed in
such a. relative position to each other that a
current of air can pass freely around the bricks,
thus accelerating the drying. This is the
process usually employed in the hand-made
yards. Or (3) the bricks may be taken to a
heated shed þoor, composed either of concrete
or iron-plating, under which run Hues that are
heated either by ýre-holes at one end of the
building, or by live or exhaust steam. Then
there is a fourth, (4) and still more modern,
and, incidentally, more expensive, arrangement,
which is to put the bricks on double-deck dryer
cars, some 6oo to a car, and run the'cars into a
so-called tunnel-dr;ver--ða room kept at a Turkishg
bath degree of heat, and from which the bricks
are brought out at the other end properly dried.
The processes enumerated above take, say,

some three weeks to a month to dry in the
óopen-air, and from two to six days if artiýcially
dried.
Considerable care is required in drying green

bricks, and it is probable that far more waste
occurs in the drying process than in the burning.
In rriany brickyards, especially in those that
have to deal with strong clays, the drying part
of the operation costs more in fuel than the
actual burning.
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POWE_R.--The brickrnaker who decides to
make his bricks with the aid of machinery will
have óto choose the form of power to employ
to drive his machinery. The choice must be
made from 2
(I) Steam-boiler and engine.
(2) Gas-engine driven by (0) town gas or

(b) producer gas.
(3) Electric, motor (0) from town mains, or

(Z?) steam-engine or gas-engine and dynamo in
his own yard.
Various considerations must guide him, If

water be plentiful and cheap, then the modern
steam-engine 1S diýicult to surpass, and the
exhaust steam can be usefully employed for
drying-purppses. Many brickyards now have
gas-engines 1nstalled,* and a gas-producer plant
for making the gas on the spot. The gas is either
pressure or suction gas, both being made by
passing dry steam and air over incandescent
anthracite-coal.
Perhaps the chief disadvantages of the gas-

engrne are :ð-(1) the large oil bill, and (2) in-
utility of óthe exhaust for heating purposes. i
Power 1S a very important item for the would-

be brlckmaker to study. Usually he ýnds he
has too little, as brickmaking machinery has a
knack of going very hard, and requiring a
considerable amount of power. s
Machinery is, of course, equally important,

and having chosen the right kind of substantial
build for the clay, it requires to be well-erected
and well-maintained.
_BURNn~Io.-Having now made the brick, and

drled 1t, the next process is to burn it in kilns,
which may be either temporary, such as clamps,
semi-per_man_ent, or permanent. The clamp is
but a primitive way of burning, and is not much
used in Gloucestershire. Kilns may be either
1-Âpð or down-draught, or a combination of the two.
There are many ways of constructing kilns,

and scarcely any two are exactly alike; but
they are generally modiýcations of four main
types. These are:
' "'V_Ve believe that the ýrst gas engine used for brick-
"'19-klþg 111 5ó-he United Kingdom was a Crossley 49-5
I-H-R 31181116 _@I'Býó-led at Messrs. Webb Bros. Ltd.,
Battledown Brickworl-cs, Cheltenham, in 1893.
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(I) The Scotch or common rectangular kiln,
with ýre-holes in the side-walls exactly opposite
each other, with narrow doorways at the ends
for setting and drawing, and with or without a
permanent roof.

(2) The rectangular kiln, similar to the above,
but with two arched þues running under
the þoor the whole length of the kiln--the
furnace doors being at the end. The þoor of
the kiln is generally formed like lattice-work.
In both these types, if the roof is not a perma-

nent one, either old bricks, earth, boards, or a
moveable wooden roof is put on the top, to
protect the burning bricks.

(3) The Cupola, or circular kiln. This, as the
name implies, is circular, has a domed roof,
with openings in the walls for ýre-holes. -

(4) The Hoþman regenerative or continuous
type of kiln.
It is unnecessary to detail how the bricks

are set in the kiln, but it may be mentioned that
the heat should be got up gently, and only
increased to the full when the steam ceases to
rise, for, when this ceases, it will be obvious
that the green bricks are quite dry. The kiln
should be allowed to cool very slowly, as the
soundness of the bricks is much impaired by
opening the kiln too soon.
T11.Es.--It may be advisable to state here

that tiles are manufactured by much the same
process as bricks: the only essential difference
is that they are thinner, and therefore require
a well-prepared, clay. Tiles may be thus
classiýed :ð "'

(1) Paving-tiles, which are simply thin bricks.
(2) Rooýng-tz'lcsð(a) Pantiles, (b) Plain tiles.
A pantilc is moulded ýat, and afterwards bent

into the required form on a mould; while a
plain tile is moulded þat and has a hole for the
reception of the tile-pins, or may be instead,
or in addition, a nib at the head. Plain tiles
are bent to form kip, ridge, or valley-tiles.
Draining-tiles are either made flat and then

bent round a cylinder and joined, orðas is
generally the case nowðare made by mechanical
means: the clay is forced through a die, and
the length of pipe is cut off as the shaped pipe
is expressed. - P



u

' Par-rr II.
-u

Drazscnrprron or Groucssrsnsnms
Bnrcrcwonrcs. '

Gr-:r~":E'rrAL.-As mentioned in the Introduction
to Part I., the deposits which are worked in this
county at the present time for the purpose of
making bricks are: the Alluvium (Holocene) ;
certain portions óof the Upper, Middle and
Lower Lias; the Upper Keuper Marls;' -and
certain of the Coal-Measure clays. But other
deposits in addition to these have been tried in
times past, such as the Oxford Clay, Fullersô
Earth, and Old Red-Sandstone Mai-ls ; but they
have not proved very satisfactory. Neverthe-
less, it has been thought ýt to record where such
unsuccessful attempts to produce bricks_have
been made, and, as far as possible, what were
the most likely causes preventing the enterprises
being carried on successfully.
The several .deposits may be discussed in

their order of geologic ageð-the youngest ýrst;
the oldest last. The youngest or newest deposit
used in Gloucestershire for brickmaking is the
Alluvinm. l

I.ðALLUvIUM. T r
- Q

GEuERaL.ðAlongside the River Severn there
are rich, þat pasture-lands, of various breadths,
which owe their wealth of grass and its rich
green hue to the nature of the underlying soft
deposit and periodic inundations by the river.
When the þoods have retreated they are found
to have left behind them, over the surface of
the ýelds, a thin coating of ýne mud (or silt).
This periodic deposition of sediment has been
going on year after year, and by degrees the
river has built up its bed, and has margined
itself with thick deposits of this ýne material
or allumlum, as it is called by geologists.
Alluvium, then, is the detritus that has been
worn off from the rocks higher up stream, and
brought down by the waters to be deposited
when suitable conditions obtained. y.
Between Tewkesbury and Purton Passage

the alluviurn varies COnsiderably in breadth;
but between Berkeley and Oldbury-on-Severn
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it spreads out, and forms a very considerable
expanse between Aust and Avonmouth.
It is not hard to detect ground formed of

alluvium. It is generally beautifully level;
a rise of greater or less prominence marks the
transition from it to the older rocks, and the
streams ýnd their way across it very sluggishly.
When dug into, it is generally found to be easy
to shift, being loamy, or mild, as the brick-
makers would say. s It is of considerable thick-
ness in places, and locally has interpolated in it
beds of peat. To the geologist the ordinary
top-alluvium of the Severn-side would appear
to vary but little in consistency; but brick-
makers can detectnurnerous differences, often
of no small importance to them. No grinding
is essential to render it ýt for the moulders
to shape into bricks.) Ordinarily, it is dug in
the winter months, and wheeled out to be
weathered and tempered by spade-work. Then,
in the sumnier months the green bricks are
moulded by the primitive hand process, already
referred to, which is called the slop-process.
In times past there were many brickyards

by the Severn-side, but now the only ones in
work are those at the Lower Lode, Walham,
and Llanthony. Bricks, known in building-
circles as ñ Severn-side Bricks," are the main
article manufactured. They burn to a nice,
uniform red colour, but would appear to be
somewhat porous or absorbent, and scarcely
capable of standing the crushing-strain required
for heavy engineering work. Practical builders,
however, tell us that they are better than they
look, and bricks from Wôalham and Llanthony
have been largely used in Gloucester city in
the past. Pressed bricks (pressed by hand) are
also made at these Severn-side works; but not
in any quantity. Some ýfty years ago large
numbers of agricultural drain-pipes were turned
out (principally of two sizes: two inches and
four inches in internal diameter); but now
there is little demand for them, as most of the
draining is said to be ýnished. For drain-pipe
making it is necessary to grind the alluvium.
Pantiles were also produced, but were not

very satisfactory, being too soft, porous, and
thick. All tiles made of Severn-side alluvium



are somewhat porous, and, while very exceellnt
for out-houses and shed-roofing, are scarcely
the ideal for dwelling-house roofs. Some of the
old houses, in Apperley, near Deerhurst, are
roofed with local tiles, and Severn-side bricks
have been extensively used. The combination
of red-brick walls and straw-coloured thatch
is decidedly pleasing, and it is interesting to
ýnd so many cottages in this district newly-
thatched, for in many country-parts the know-
ledge of how to thatch has almost, if not entirely,
died out.
Lower Lode, Tewkasburj/.ðIt is easy to see

where the alluvium occurs in this neighbourhood.
The ýat expanse of the Severn Ham and the
level ýelds by Deerhurst are formed of it.
In the past it has been extensively worked for
brick-making, pits being situated by the river-
side just above the Mythe Tute and at the
Upper Lode. Now these are abandoned, and
the only pit open in the neighbourhood is that
at the Lower Lode, which is worked by Mr.
\Vintle, of the Llanthony Brickworks, Gloucester.
At the Lower Lode the alluvium is dug to a

depth of sixito eight feet, is tipped to form a
heap, spade-tempered, moulded on the slop plan,
dried in open-air hacks, and burnt in Scotch
kilns, of which there are three. The bricks
made are principally used in Tewkesbury and
the neighbourhood. Agricultural drain-pipes of
two, three, four, and six inches internal diameter
are made, the alluvium for this purpose having
to be worked up in a pug-mill.
This pug-mill is interesting. It is a wooden

tub, with an ejectrnent-hole opening into a sunk
trough below, from which the pugged alluvium
is taken out. A view of this pug-mill is given
in Pl. II., fig. I. In the centre of the tub is a
revolving vertical shaft, to which are attached
horizontal and cross-knives. The shaft is
revolved by a yoke-arm, one end of which is
balanced with a block of bricks, while the other
end has the yoke-arm attached, which ýts over
the horse's back. The pugged clay is then put
into a box-like structure, and pressed through
a die--the necessary lengths of pipe being cut off
as the green clay tubes are expressed. The
alluvium suitable for pipe-making is a little
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stiffer than the ordinary top-stuff, and is not
always available. ',
From the Lower Lode, the walk down to the

Haw Bridge is .very pretty, the flat meadows
and numerous abandoned, but now osier-
planted,"ó pits affording telling evidence of the
extent and thickness of the alluvium.
Formerly there were pits by the river-side

at Ashleworth Ferry and Sandhurst; but the
next one now in work is Tandy's, at Walham,
where there is also another worked by a Mr.
Dean.
Tamiyôs Brickworks, Walham, GZouccsie3'.ð

Here, ýve feet of brown, sandy alluvium is seen
above six feet or more of more clayey material,
of a bluer colour. The alluvium is thicker,
of course, but below about eleven feet is said
to be ñ not so good," and is therefore but little
dug. At this pit most of the bricks are hand-
made, but recently a small pug-mill (without
rollers above; and worked by a portable engine)
has been installed, and wire-cut bricks made.
Llemtkony Brickworks, Gloucester.--At this pit

of Mr. Wintle's about eight feet of alluvium is
dug. The alluvium is very mild, and, as usual,
is dug generally during the winter, spade-
tempered, moulded without the intervention of
any pug-mill, and burnt in Scotch kilns. It is
not sufficiently stiff for making drain-pipes,
but formerly a more suitable deposit was worked
near the present entrance to the works. The
reason given here for no agricultural drain-pipes
being made now is that ñ all the agricultural
draining seems to be done." No plain- or pan-
tiles are made; here now, nor, to our knowledge-,
anywhere on the Severn-side.
Ckepstow.ðThe Rev. Walter Butt informs us

that ñ there are disused pits [in the Alluvium]
just above Chepstow Bridge, where I am told
bricks were made some 20 yeags ago.ñ

"óThe growing of osiers in the exhausted pits and
low-lying ground is an important riverside industry,
Bundles upon bundles are sent away, but many
rectangular baskets are made in sheds on the spot.
The industry may be advantageously studied at a
place between Deerhurst and the Haw Bridge,
where a considerable trade with Birmingham ýrms
is carried on. -



II.ðOxFonn CLAY.

GENERAL.--111 Gloucestershire the Oxford clay
occupies only a very small area, and that in the
neighbourhood of South Cerney, to the south-
south of Cirencester. Here it has been worked
for making into bricks in two pits, one of which
was situated close to the canal at Cerney Wharf,
and the other at Shells Grove, close to Siddington
House. Neither of these pits is in work now.
.In the Geological Survey Memoir on The

jurassic Rocks 0/ Britain, vol. V. (1895), p. 36,
it is stated that the brickyard " east of Shells
Grove ò showed ñ blue, sandy clay.ò Mr. A. W.
Anderson, of the Stonehouse Brick and Tile Co.,
Ltd., has very kindly informed us, _in response
to a request for information, as follows :--
Siddington.-ð" The brickyard at Siddington

was last worked (not by us, but by another
party) under the title of the ' Cirencester Brick
and Tile Co.,ô for a period of about ýve years,
but was closed in ]une, 1904, as it was found
impossible to compete successfully in quality
and prices with bricks supplied from Stonehouse
by rail. .The material is of a very sandy nature,
and contains a large percentage of soluble salts,
which is a great disadvantage in earths for brick-
making purposes. The bricks were made by a
wire-cut machine, and burnt in two open Scotch
kilns. Owing to the facilities for conveying
bricks and tiles about this county by rail and
road traction haulage, the day of small yards
appears to have passed."
Between the Oxford Clay and the Fuller's

Earth come (in descending order) the Cornbrash,
Forest Marble and Great Oolite proper. The
Forest Marble consists usually of two clay-beds
with a median limestone-mass, which, in days
past, in Wychwood Forest, was worked and
polished for ñ marble.ò In the neighbourhood
of Taynton, near Burford, clay-beds make their
appearance in the Great-Oolite proper; but
neither Forest-Marble nor Great-Oolite clays
have been worked, to our knowledge, in Glou-
cestershire for brickmaking. Good enough for
puddling purposes, they would probably be too
calcareous for brickmaking. ,
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III.--Futtsnsó Eanrn.

The Fullersô Earth is a clay-deposit which
comes between the Inferior and Great Oolites.
It is, as a clay deposit, only about a foot thick
in the neighbourhood of the Rissingtons,
between Bourton and Burford; but between
70 and 80 feet thick at Stroud, and 148 feet
at Bath. Its presence can, usually, be easily
detected ; but at present we know of only one
place where it has been dug for brickmaking,
and that is at the western end of Selsley Ride,
on the left-hand side of the road to Frocester,
almost immediately after leaving the Common
on Selsley Hill. We have no information to
hand concerning it beyond the fact that it
was worked up to some thirty years ago, and
that probably the clay was found to be too
calcareous. . ' _
In Somerset and Dorset, however, the Pullersô

Earth has been dug for brickmaking, as the
following notes by Mr. H. B. Woodward, F.R.S.,
show :-ð
ñ Fullersô Earth clay has been used for brick-

making, and burnt for ballast, at Powerstock.
Bricks and tiles are made from it near Broad-
windsor, Crewkerne, and Bradford Abbas. At
High Cross Hill, between Haselbury and East
Chinnock, red and mottled, or yellowish tiles,
drain-pipes, and bricks, are manufactured.
Bricks, drain-pipes, and coarse earthenware were
formerly made from the Fullersô Earth clay,
west of Newbury, north-east of Mells; but the
bricks, as I was informed by the Rev. George
Horner, were of inferior quality. The clay is
usually calcareous, and often contains racy
nodules " (Mem. Geol. Surv., The jurassic -Rocks
of Britain, vol. iv., 1894, p. 492).

lq_óIIlô_l l7_- .- 1__l _ _ _ __ _ _ ó 1

In the Inferior Oolite, which underlies the
Fullersô Earth, there are in the North Cottes-
wolds, and on the Cleave Hill plateau, some
beds of clay, which have been called the Blockley
and Snowshill Clays. They are important in
places, in connection with the water-supply;
but not as regards brickmaking.
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IV.-ðLIAS.
The Lias underlies the Inferior-Oolite lime-

stone, which caps the edge of the Cotteswold
Hills. It composes the lower portion of the
slope of the Cotteswold Hills and valeland in
the Cheltenham, Gloucester, and Dursley dis-
tricts, and stretches right awayto the line of
the Severn ; but to the south of Purton Passage
it forms only a comparatively narrow band
between the older rocks of the northern part
of the Bristol Coalýeld and the Oolites of the
hills.
In Gloucestershire, as elsewhere where properly

developed, tl1e Lias is divisible into three stages
-ðan Upper, Middle, and Lower.
The top-bed of the Middle Lias is called the

Marlstone. It is a hard bed of rock, and being
harder than the clay-deposits above and below,
usually gives rise to a noticeable platform,
which is ofýtimes dissected to form tabulated
spurs. These spurs are generally fairly easy to
locate in the hill-þanks, and the hamlet called
ñ The Quarry," near Dursley," is built upon
one that is particularly prominent.
The deposit between the Marlstone and the

Oolite is called the Upper Lias, and is present
throughout the Cotteswold Hills. It is mainly
clay in the northern portion of the county-ð
that is, from Birdlip, northwards; but sand
in the southern-ð~from Birdlip southwards.
In the southern portion of the county the
bottom-portion of the Upper Lias is eminently
suitable forpottery and pipe-making, being an
excellent mild earth, practically free from
" knots " (little nodules) ; but in places in the
northern portion, as at Leckhampton Hill,
Cheltenham, it_ is the topmost portion to which
this remark is applicable.
The Middle and Lower Stages of the Lias

are thus sub-divisible on lithological grounds :--
(1) Marlstone;
(2) Sandy Beds, with occasional calcareous-

sandstone bands and nodules (Lower Margari-
tatus- and Capric0rnusðBeds);

(3) Blue Clays, with occasional limestone-
nodulcs; and
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(4) Limestone and thin-clay beds alternating.
The Sandy Beds start immediately below the

Marlstone (as can be excellently seen at Robinsô
Wood Hill and Stonehouse), and extend down
to the bottom of the Capricorwms-Beds; but
they are more argillaceous in the lower portion,
and are encumbered with two or more óbeds
of impure l_imestonc (or calcareous sandstone)
and nodules.ó The best brick-earth is to be
obtained by working upwards from above these
limestone-beds._ As the Sandy Beds are rela-
tively porous, and the Blue Clays correspondingly
impervious, springs and damp ground will
indicate their junction; while the upward
extent of the former will be shown by the
growth of gorse-bushes, for gorse-bushes are
fond of a sandy soil, and are a true index thereof.
As showing that the top-portion of the

Capricormts-Beds and the Lower M'argar2'!atus-
Beds constitute the best natural brick-earth
in this county, it may be mentioned that Messrs.
]eýeriesô pit at Stonehouse, the great pit
belonging to the Stonehouse Brick and Tile
Company, also at Stonehouse, those at Robinsô
Wood Hill and Aston Magna, are all in it.
In the neighbourhood of the Mickleton Tunnel,
in the North Cotteswolds, it is very easy to see
where a pit could be opened, if one is ever
required, and for many reasons the site would
be an ideal one. Pits formerly in work in the
Ca-priaornus-Beds were those near Wbtton,
Pilford (Cheltenham), and Dumbleton; whilst
that at Greet is still intermittently worked for
supplying the Greet Potteries.

The Blue Clays contain many irregular bands
of limestone in their. lower portion; but,
higher up, scattered nodules take their place.
In the top-portion, however, the limestone-
nodules increase in number again, and when
denudation makes them appear close to the
surface, their presence there renders the asso-
ciated blue clays more permeable to percolating
waters. The ýnely-desserninated iron-pyrites
(FeS2), which is thought to give the blue colour
to the clays, when oxidised, produces .iron-
oxide and sulphuric acid. The sulphuric acid
doubtless acts upon the lime-carbonate (which



is present in the clay in the form of fossil-shells,
&c.), and produces the crystals of selenite which
are of such common occurrence ; while the iron
oxide is hydrated to form the yellow compound,
which causes the clay to be yellowish near the
surface. B
The nodules of carbonate of lime are very

troublesome to brick-makers, and must be either
picked out by hand or crushed between rollers.
They must on no account be allowed to pass,
for, if they are, when the brick is burnt, they
will blow or fracture it. Badly-made bricks are
often seen in garden-walls, with little white
nodules in them. These nodules, originally of
carbonate of lime, have been reduced, on
burning, to lime ; and on exposure to moist air
combine with the carbon dioxide of the atmos-
phere, expand, and crack the brick. The Blue
(Lias) Clay is also too pure (or, as brickmakersô
technology has it, too ñ' strong ò) by itself for
brickmaking, and therefore diiýcult to mould
into bricks and dry without the green bricks
getting distorted. Also, when burnt, the bricks
are not of a very good colour, and have salts in
them which efýoresce, forming a white, patchy
incrustation on their surface.

So, unless a considerable demand for such
a class of brick be assured beforehand, it is
undesirable to attempt to make bricks out of
the Blue (Lias) Clays: and in support of this
remark many instances might be quoted where
ýnancial disaster has followed the attempt.
On the other hand, if sand is available for

mixing with the clay, as at the Battledown
Brickworks, Cheltenham, a very good brick
can be produced, for the sand and clay can be
combined in the correct proportions. H it were
necessary, therefore, to open a brickworks in the
Vale, 'a spot should be selected where sand
belonging to the Superýcial Deposits is handy.
There are many such places. _
~ The lowest lithological division of the Lias
calls for no comment here. It is of more
interest to those interested in building and
road-metalling operations; but it may be as
well to mention that the rise along which the
Coombe-Hill-to-Tewkesbury Road runs is formed
by the outcrop of its limestone-beds, and that all
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through Gloucestershire this ridge can be easily
traced. _
Details may now be given of the vanous

Pottery and Brickworks in Gloucestershire
where Lias Clay is dug, and made 1n_t0 bricks
or pottery, with or without thc_adm1xture of
milder earths. They will be discussed from
south to north, and, as will be well understood,
in order to make the account of each Works
complete in itself, some recapitulation of
geological facts or manufacturing process is
unavoidable.

Walton-under-EzIge.ð-In the neighbourhood of
Wotton-under-Edge there is only one brick-
works in work, and that is located oý Glou-
cester-street. The workings are situated, - geo-
logically speaking, towards the bottom-portion
of the Upper Lias, the clay being sandy, mica-
ceous, brown, and bluish-grey, and remarkably
free from nodules. It is probably of about
bifrontis or H112ô hemera, for crowds of ammonites
of the genus Harpocams were obtained from
drain-excavations in the part of Wotton called
Old Town, which is on about the 300-foot
contour-line, and therefore at a slightly lower
level than the bottom of the workings under
discussion. (See Pl. II.) p
The brick-earth is very similar to that which

is used so successfully at Cranham for pottery-
making. It is dug, and allowed to -weather,
then ground in a horse-worked clay-crushing
and grinding roller-mill, after which it is passed
through a pug-mill, which is made up of a strong
iron cylinder, provided with two mouth-pieces
for the discharge of the puggcd clay. and a
revolving vertical shaft, with short knives: and
worked by means of a horse, with the ordinary
yoke-arm. The bricks at present made are
wire-cut, and of the quality known as ò seconds.ò
Agricultural drain-pipes are made, and, formerly,
rooýng and paving-tiles as well. Most of the
bricks used in Wotton and the surrounding
district come from Stonehouse, as the local
bricks that are at present made are scarcely
good enough for house-building purposes, so
there appears to be ample justification for the
development and improvement of the local
works. Probably very good pottery could be



made here, like that manufactured at Cranham.
Potter's Pool, near the Church, derives its

name, not from the occurrence there in the past
of a pottery, but from the fact that the water
was ponded back to form a head of water
capable of working the mill there that was once
owned by a man named ñ Potter,ò

_ Immediately to the south of Hack Mill,
however, there was formerly an extensive brick-
works. The main pit was situated in the bank
on the west side of the brook; but there were
also workings near the cottage east oi the houses
that are marked above the words, " old brick-
yard,ò on the 6-inch map (Sheet 1.v1., S.E.).
The brick-earth worked belonged most likely
to the Capricernus-Beds. Most of the bricks
which were manufactured here were thinner
than the average-sized modern brick, being only
two-and-a-half. inches thick. SA large quantity
of these was apparently produced, judging by
the number now seen in the old houses in
Wotton. -

LÂ'gktpz'Zl,. Stroud.-On the west side of the
railway at Lightpill Mills is a- small, disused
brickworks, with workings that expose the. top-
portion of the Middle and the bottom-portion
of the Upper Lias. The Middle Lias deposits
exposed are brown, sandy marlstones, useless
to the brickrnaker; while the Upper-Lias
deposits are clays of a pale, whitish-yellow tint,
calcareous, with three bands of nodules [con-
taining specimens of Daatyliom-as and Belem-
nites), bound together by tufaceous material
at the base; and scattered, similarly-coloured
limestone-masses (with specimens oÃ'Harpocems
common) in the upper portion. '
The brick-earth that was dug .here was the

Upper-Lias clay. It was put through rollers
and pug-mill of similar construction to those
used at Dudbridge, and the green brick was
burnt in a roofed Scotch kiln, similar to those at
Rodborough and Lansdown, ,Stroud. The
ýnished product was a cream-coloured brick,
the colour being attributable to the amount of
lime in the raw clay. - S
. Holcombe, near NaiZswortk.ð-Mr. G. W. S.
Brewer, F.G.S., of Nailsworth, informs us that
clay-pits were opened in the bottom-portion of
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the UpperðLias about a hundred years ago,
near the Avening Road, close to the Weighbridge
Inn, for the purpose of providing material
wherewith to make bricks for use in the con-
struction oi the garden-walls of Holcombe House,"
and for parts of Holcombe Mills. The ýeld near
the Mills is still called the ñ Clay-Pits."
Harper's Brickworks, Rodborough, .S'troud.--

At these brickworks, bluish and brown, ýne-
grained, loamy clays, passing up into more
sandy beds, are worked. These deposits are
Upper Lias; but no iossils have been found
whereby to date them precisely. The clay is
so loamy and free from ñ knots " (or small
nodules) that there is no need to grind it with
rollers, and it is put directly into a small hori-
zontal pug-mill, from which it is forced through
a die in the usual oblong mass, off which green
bricks are cut by a wire-frame-ð-as is the general
rule-ðten at a time. They are then dried and
burnt in a roofed Scotch kiln, similar to that
at Lansdown, Stroud.

- Lightpill Brickworks, near Dudbr1'dge.'--This
brickworks is often referred to simply as ñ Light-
pill." It is situated, as Edwin Witchell has
written (Geology of Strand, 1882, p. 17), "ó between
Dudbridge and Lightpill Mills,ò and the pit
aýords a view of some very interesting beds.
At the top is yellowish, very micaceous,.' rock,
which weathers, in the clay-gettersô language,
" like powder." In this condition it looks
uncommonly like Cotteswold Sands ; but where
fresher, it is seen to admit of subdivision into
three beds, as at Lightpill proper, and here,
as there, but to a more noticeable extent,
pentacrinoid ossicles (or ñ joints," in the form
of external casts) occur in the more nodular
masses in thebottom portion of the bed.

' Between these sandy rocks and the ýrst band
of Margarz'ta1us-Marlstone is something like
thirty feet of bluish-grey clays. The greater
portion of the face of these is hidden by talus.
_ôIóhe marlstone-bands have in their upper por-
tion peculiar, ýat, pebble-like bodies, and are
embedded in a matrix rich in well water-worn
pentacrinoid ossicles and shell-debris-ðphe-
nomena obviously indicative of pauses in



sequential deposition and penecontemporaneous
erosions.
The clay-deposit between the marlstone-bands

is bluish, and more clayey (or ñlonger,ò the
clay-getters say) than that below the lower
band, and bricks made solely of it shrink very
much-sometimes as much as half-an-inch.
On the other hand, the clay referred to above
as below the lower marlstone-band is too loamy
of itself, and has to be mixed with the ñ longer "
stuff. --
The same type of machinery is used here

to make the bricks as at the Standard Brick-
works, only open-air hacking is resorted to
for drying purposes, and the well-built kiln is
heated by ýues underneath.
Dudbridge, near Stroud.ð-This brickworf s is

situated alongside the railway, on the -road
from Rodborough to Dudbridge, and is called
ñ The Standard Brickworks, Dudbridge.ò A con-
siderable tract of_ ground has been levelled by
clay-getting operations. The clay dug is bluish-
grey in colour, weathering yellowish, and con-
tains numerous pale bluish-grey, oft-times very
rounded limestone-nodules, which are frequently
septarian in structure. Pentacrinoid ossicies
constitute the commonest fossil of these nodules.
but Amaltheus Stokesi is not infrequent in them
as well.
Originally, the bricks at theseworks were made

by hand; but when, in 1872, they were taken
over by the late Samuel jefleries, machinery
was installed. T

We are much indebted to Messrs. Samuel
jeýeries and Sons for the following information :
--ñ The method of_ manufacture is that known
as the plastic or wire-cut system, and commences
with the weathering of clay : that is, excavating
the clay during the winter months, and exposing
the same to the action of the rain and frost,
which adds materially to the quality of goods
manufactured, and also saves a great deal of
expensive machinery. In weathering, the various
kinds of clays are mixed or blended, and, after
lying out from three to four months, are passed
through a series of crushing-rolls into a horizontal
pugmill, where it is thoroughly mixed and
forced through a steel-lined mouthpiece, from
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which it is expressed as an oblong mass, and
delivered to an automatic brick-cutting table :
an invention of the late Mr. S. jefferies, and the
ýrst machine of its kind to be brought into
practical use in this country. The bricks, when
severed, are loaded on to cars, and passed
through a hot-air tunnel or dryer, the steam to
heat which is supplied by the exhaust from
engine. This tunnel is about I30 feet in length.
At the entrance the heat would be about 40 to
50 degrees, and as they work through this
rises to 150 and 170 degrees. When taken out
at the bottom end of the dryer they are practi-
cally what is called bone dry. From here they
are taken on the cars to the kiln of the con-
tinuous or Hoffman type, the ýre in this travel-
ling óroux chamber to chamber through the
bricks, the dry bricks being loaded in front
of thefýre, and the burnt bricks taken out after
the ýre has travelled a sufiicient distance ahead.
The kind of goods manufactured at these works
are high-class wire-cut, engineering, and vitriýed
bricks: they are used extensively for railway
construction, Government buildings, sewage
disposal works, chimney-shafts, and, to a great
extent, for house-building."
To the south-east of Stroud the Middle -Lias

þoors the bottom of the valley as far as Grifýnôs
Mills, the Marlstones being plainly visible on the
north-east side of the canal between Wall Bridge
and the railway-bridge near the Stroudwater
Dye Worlcs. But from Griffin's Mills, as far as
Chalford Station, the Stroud Valley is in the
Upper Lias, and pits for obtaining earth for
brickmaking purposes have been opened up in it
near Brimscombe Station and at the Thrupp,
near Griffin's Mill. .
Bn'mscombe.ðMr. W. L. Randall, of the Brims-

combe Polytechnic, very kindly informs us, in
answer to our request for information, that the
Brimscombe Brickworks were opened by the late
James Webb, but were acquired along with two
other works, namely, that on the Chalford side
of Brimscombe Station, and that at the Thrupp
by--he believesð-Mr. jefieries, of Ebley, and
closed some ten or twelve years ago. Building-
bricks were made, and are said to have been very
good, and of a soft, agreeable colour; óThey








































