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GLOUCESTER CATHEDRAL TOWER.

NOTES by F. W. WALLER, F.R.LLB.A.

THE following notes have reference almost exclusively to
the tower of the Cathedral, only so much other descriptive
matter being introduced as seemed necessary to lead up
to the main subject. .

The occasion which gave rise to the writing of these notes
was the fall in 1go6 of a large piece of stone from the choir
groining at the junction with the tower.

The Dean and Chapter at once gave instructions for a
scaffold to be erected, and an investigation to be made to
ascertain the cause of this fall of stone, and serious defects
were found, which it was impossible to detect from below.

Although the architectural history of the Cathedral
generally has been exhaustively dealt with in modern time
by many well-known authorities, in no case, so far as is
known, has the tower received that attention which its most
exceptional character appears to demand. The general
circumstances and date of erection are given, and its beauty
is commented upon by all, but nothing further; and as
important reparative works were required in connection
with the tower, it seemed most desirable that the necessity
for these, and their nature and extent, should be as widely
known and as fully understood as possible.

“It may not be generally known that during the
Commonwealth,” to use the words of Furney and Wantner,
““the total destruction of the Cathedral was intended, and
the persons who designed it had agreed amongst themselves
for their several proportions.” The little cloisters and the
lady chapel were begun to be pulled down, “ instruments
and tackle provided for to take down the tower, but owing
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to the exertions of Mr. Dorney, and the influence of Captains
Dunn and Pury, and Mr. Shepherd, with Cromwell, it was
granted to the mayor and burgesses in 1657.”

To follow the various changes which led to the crection
of the present tower, and the many remarkable features
connected with it, both past and present, these notes have
been arranged under the following heads:—

(x) A brief notice of the general architectural history,
with quotations from well-known authoritics.

(2) A description of the chief constructive peculiarities.

(3) The then existing condition, internal and external,
so far as such could be ascertained.

As the subject is necessarily technical, numerous
illustrations arc given, some of which are from drawings by
the late Mr. F. S. Waller, and the remainder from drawings
and photographs specially prepared.

The ground plan of the Norman

No. 1. church included the nave and aisles,

GROUND Prax, choir and sanctuary, short transepts

SHowiING Noryax with apsidal eastern chapels, and a choir

WORK. aisle, or ““ procession path,” terminating

in three castern chapels, also apsidal.

With the addition of the lady chapel and the cloisters,

this ground plan still remains, as in the carly part of the

twelfth  century. The Norman work throughout the

building belongs either to this original church, built by

Abbot Serlo, and dedicated in II00, or to the restorations

after the fire of 1122, It will be noted that the tower is
carried on the four large piers in the centre.

No. 1A.

Showing tower piers at this level.
TRIFORIUM PLAN. & p

A Dbird’s-eye view, prepared by
No. 2. the late Mr. F. S. Waller, shows the

BIrD's-EYE VIEw. remains of the Norman work more
fully, and quoting from his notes—
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“In this sketch will be seen at a glance, and in a general
way, all that is left now standing of the original church of
the twelfth century, as it would appear if cleared of all the
portions reconstructed with Norman stones in more recent
times, as well as of all work which has been erected since
A.D. I200.

“In considering this sketch it is worth while to note
how little attention our ancestors paid to that which in
the present day has become an axiom, ‘Do not trust to old
foundations to rebuild upon,’ as in all cases they have
re-used them when required for their new works. For the
first and most important instance of this take the central
tower. The original Norman tower was probably somewhat
similar to that at Tewkesbury Abbey, and might have been
* about one square in height above the apex of the then roof of
the choir. This tower was taken down, and in the fifteenth
century the present tower was ‘erected, of much less
thickness of masonry, no doubt, but of at least double the
height, as measured from the choir roof, and the whole of
it borne on the original twelfth-century foundation, assisted,
itis true, by flying buttresses carried skilfully and with great
picturesque effect across the openings in the transept walls.”

No. 3. This shows what remains of the
ADDITIONS, Norman nave and the clerestory

NogrMaAN NAVE. added later, which joins the tower

on the west side.

The only early authority on the

No. 4. architectural history of the building,
Casivg NorMAN apart from the building itself, is
CHOIR. Abbot Froucester’s (1381 to 1412)

Chronicle of the Abbey.
According to this the choir was cased and vaulted by
Abbots Staunton (1337-51) and Horton (1351-77). This
view shows how the casing was done. This work must also

have included the lower portion of the tower (as far as the
13A
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roof), since there is no break in the vaulting, and the work
is of the same character throughout. As far as the
springing of the flying-arch that carries the groining, the
piers of the tower are Norman; to this point the walls of
the tower, choir and presbytery were taken down.

The graceful structures which cross
No. 4a. the transept arches are such an
Flying Arches. exceptional feature that a further
reference to them may be permissible.

To quote Willis :—

“The light arches which cross the main arches of the
tower north and south, and which look like * pieces of
carpentry in stone,” do not in reality support the vault,
which rests securely on the wall behind. They were not,
however, intended to deccive.

““Unless some resting-place was provided, the builders
must have allowed the capital to hang down to a level
with the others without anything to support it, or altered
the arch above, and thus have disturbed the curvature of
the vault. The flying arch was contrived to get rid of
these defects.”

Willis further says :—

“The whole building, indeed, is full of peculiar fancies,
which all appear to be characteristic of a school of masons
who were estremely skilful, and glad of an opportunity of
showing their skill.” Willis professed his admiration for
the ingenuity of the Middle Ages, but whatever may be said
of the science shown in their masonry, he believed they had
none. They were perfectly practical and most ingenious
men ; they worked experimentally ; if their buildings were
strong enough there they stood, if they were too strong
they also stood, but if they were too weak they gave way,
and they put props and built the next stronger. That was
their science, and very good practical science it was; but
in many cases they imperilled their work and gave trouble
to future restorers.
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“The tower of Gloucester may be compared with the
central tower of Canterbury Cathedral, of later date
(Gloucester, 1450-60, height 225 feet; Canterbury, 1495-
1517, height 235 feet), and of more massive character.
Both towers form admirable centres to the masses of
building clustered round them, and well illustrate the great
advantage (which English architects alone seem to have
appreciated) of ‘ placing the principal features of their
churches on the intersection of the nave with the transept.”

‘“ But the light and graceful tracery of the parapets and
of the pinnacles of the tower is that which gives especial
character to the exterior of Gloucester.” There is said to
have been another tower and spire, but no evidences have
been discovered.

So far the general historv and

CoxsTRUCTION.  description of the building have been

briefly noted, to lead up to the
consideration of the tower.

As previously stated, the tower is built upon old
foundations, and so far as is known no addition was made to
those foundations; they probably rest on hard blue clay,
but peat is known to exist eighteen feet below College
Street. The first forty-seven feet of the tower piers from
the ground upwards is Norman masonry, composed of a core
of rough work of different kinds of stone, with a casing of
ashlar stone of varying thickness, which has been in some
respects cut about and altered.

It may be that even when the

CHOIR, 135I—77. choir groining was finished (1377), as

TowEeR, 1450-60. also the continuation under the tower,

the builders had not fully decided

what the detail of the new tower should be, as in the interval

of about seventy years between then and 1450, when it was
built, their ideas may have altered and enlarged.

Plans of the piers at ground and triforium levels as they
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now stand have been prepared to show the Norman work,
and subsequent alterations and additions.

At the ground level the half-round
No. 5. moulds towards the choir have been
ToweR Pran.  shaved off to a point above the choir
GROUND PrLAN.  stalls, where they are finished on a
corbel, the object apparently of this
being to let the stalls lie back flat against the walls. The
east side of the east piers have later additions, and the west
sides of the west piers have been interfered with by the
organ screen, and great part of the half-round column on the
west side of the south-west pier has been cut away to make
room for Abbot Secabrook’s Chapel, thus reducing the
strength of this pier.

The plan at the triforium level
No. 6. shows the addition of a roll on either
Tower PLAN, side of the half-round Norman moulds
TriFORIUM LEVEL. towards the choir, and a similar
half-round on the angle of the arch

jamb, this being part of the choir casing (1351-77).

The dotted lines on this plan show the walls above the
tower groining, and consequently above the remains of the
Norman work, being part of the structure begun in 1450,
and the taking of these plans accurately has revealed a
very interesting point as regards the starting of the tower,
viz. :—

That the new work does not fit accurately over the old—
the internal lines of the walls set 6 in. inwards over the lines
of the piers below, and the external lines of the walls
1 ft. 10 in. inwards back from the external lines of the piers;
thus it will be scen that not only may the piers be of
questionable capacity for their work, but the superstructure
bears unequzlly on the piers, this being an additional
clement of weakness.
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This plan is extremely instructive

No. 4. from the artistic point of view, as

LowgR BELFRY showing how the admirable effects of

AT Sitr LEveL. light and shade on the tower are

produced by the bold projection of

the buttresses, and the deep recessing of the windows and
moldings.

No. & The next plans are through the
UppER BELFRY AT upper and lower stages of the beliry,
StLL LEVEL. and are given to show how, with a
very thin wall, the same vigorous

No. o. effect is maintained externally, but

UrpER BELFRY, at the cost of the lightest possible
HicHeEr LEVELS. construction.

Is a section through the tower and
No. ro. north and south transepts, and this
SEcTIiON OF TOWER, indicates even more clearly than the
'NORTH TO SOUTH. plan the manner in which the super-
structure was started off the Norman
piers, and also the gradations in the thickness of the
stonework at the several stages, the solid walls immediately
above the groining being 5 ft. 6 in. thick, those of the chamber
above containing the great bell 3 ft. 6 in. thick, those of
the lower stage of the belfry over 2 ft thick, and of the upper
stage of the belfry only 8% in. to 10 in., according to position.
This, as before stated, refers to the solid part of the walls on
the several faces, exclusive of the projections of panel work
and buttresses; but even allowing for these latter, the
slightness of the structure is most remarkable, and
especially so looking to the great size of the tower and the 4
large pinnacles carried on the angles, for it must be borne
in mind that not only has actual dead-weight to be
considered, but there is another most important factor with
a building of this size, and in such a position fully open
to the effect of great gales, viz. that of wind pressure.
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Lesser elements of weight and disturbance have also
to be allowed for; the bells and floors add appreciably to
the former, and the sway and vibration of the bells when a
peal is being rung are really an unknown quantity.

It is said that before the bells and framing were put in
order some few years since, that if a bucket of water was
put in the centre of the tower roof, filled to within an inch
of the top, the vibration and sway when a peal was being
rung was sufficient to slop the water over. Such is not the
case now, as the effect has been tried recently, and the
movement of the water was small.

This view of the framing beneath

No. 1I1. the floors carrying the bells is

FraMING UPPER  interesting as showing the effort made

BELFRY FLOOR. to throw the weight low down on
the thick walls.

And the view of the roof is very

No. 12. instructive as showing not only the
Tower RooF Axp framing of the timbers, but also the
PiNNacLE ARCHES. method adopted for the support of

the inner angles of the great pinnacles,
a most remarkable piece of construction.

We now come to a more interesting feature in the
construction of this tower, one which may be regarded almost
as an engineering rather than an architectural problem.

The builders of the tower seem to have recognised that
they had but little margin of safety in their new work (very
little according to modern views), and to assist in securing
stability they introduced flying buttresses wherever they
could be adopted, and they did not hesitate to carry them
across openings or windows, or in fact anywhere that
seemed desirable. Whether this was done on any definite
principle, and after due calculation, or merely as seemed
best, it 1s difficult to say, but some of the buttresses are so
slight as to be of very little practical value.
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To further reduce the weights on the old work, the
vaults are in part constructed of “ puff "’ stone, a very light
material. .

This plan shows the way in which

No. 13. these buttresses radiate from the
Prax or FLving tower, and the distance to which
BUTTRESSES. they extend. It will be noted that

the buttresses to the north do not
project out nearly so far as those to the south, and are less
in number. This may have been due to the fact that the
south side, and especially the south-east angle of the tower,
is weaker than the rest, and has shown more signs of
movement. This weakness may have been recognised at
the time, and efforts made to counteract it. One reason
why the south-east angle is weaker is that it contains the
staircase, the walls of which are very slight; again, the
variation may have been consequent on the greater extent
of building on the north side, which in itself appeared to
constitute a buttress in that direction.

Reverting to the section through
No. ro. the north and south transepts and
SEcTION OF TOWER, tower looking eastward, this shows
NORTH TO SOUTH. certain of the buttresses referred to
on the plan, and indicates very
clearly the great difference between the north and south
sides, and the increase of strength on the latter. It will
be observed that the large and massive buttresses here shown
are internal, and cross the openings of the arches between the
transept and St. Andrew’s Chapel below, and between the
transepts and triforium above, and this in the most
independent and utilitarian fashion, and without any
regard to appearance. The dotted lines above both south
and north show other external supports on the outside of
the transept wali. These will be more fully shown on
diagrams and photographs which follow.
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No. 14. Is from a photograph of the same
East SIDE, SoutH position.
TRANSEPT.
This photograph is from the south
No. 15. aisle of the nave, and gives a view of
Froi SovuTH AISLE the only internal buttress on the
OF NAVE. west side of the south transept, and

that corresponds to the upper one
" across the triforium arch on the cast side, the support at
the lower level being obtained from the solid external wall,
but outside that wall are further supports at a higher level,
as we shall see later. In the north transept there are no
internal buttresses at all, and only two light external ones
high up, as will be shown.

In addition to what may be termed the direct buttresses
inside are the angle or oblique buttresses in the north and
south triforium, going up to and assisting in the carriage
of the great angle projections of the tower. These
projections are otherwise carried on the south-west and
north-west angles, as will be seen from the external

photographs.
These views furnish a good illustra-

Nos. 16 & 18.* tion of the western buttresses to
the tower, rising off and supported

by the nave arcades, and it will be noted that they rise
to a point on the tower about equal to the lines of the
choir on the east side, thus giving an equivalent stay, east
and west. Below, on the east side, the lines of the hood mould
over the first window of the choir are carried through, and
give the effect of a further support, though it is doubtful
whether there is much constructional value in this; and
below this again is another flying buttress across the window,
but some distance away from it, so that it does not obstruct
the light. This latter support is a comparatively light

! Two views from Carter’s plates have been for cogent reasons
omitted, but Nos, 16 and 18 in a measurc supply their place
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structure, and composed of Norman stonework re-used, and
starts off a Norman cap turned upside-down, and it rests on
the solid masonry of the arcade below, between the choir
and triforium. The stonework was badly decayed, and has
been in part renewed, and is reconstructed of double the
thickness to increase the strength, and this has been done
without altering the external appearance or darkening the
window. There is a similar arrangement on the north
side, as will be seen later.

These views also show the external buttresses on the
west wall of the south transept, likewise the only
buttress on the north transept on this side, and also those
on the tower in elevation, and the way they seat down on
the nave roof behind the parapets.

The following photographs of the exterior will perhaps
afford a clearer insight to the arrangement and functions
of the flying supports than any technical drawings or

description.
From the south-west, with the

No. 16. external buttresses from the staircase
TOWER, turret of the transept up past the one
SOUTH-VWEST. window and over the other to the

angle of the tower, and the western
struts rising above the nave roof.

From the north-west, with the upper

No. 17. part of the buttress only against the

TOWER, transept wall, passing over the

NorTH-WEST.  window and finishing against a block

of masonry between the windows, but

there are no corresponding buttresses below; here also the
western supports show.

From the south-east. Here again

No. 18. is an upper buttress against the
TOWER, transept wall, stopped by a block of
SoutH-EAsT. masonry between the windows, as in

the north transept, but it will not be
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forgotten that there are further supports below this crossing
the openings of the triforium, and an angle buttress beneath
the triforium roof ; there are also two against the choir, one
crossing the window and one above.

From the north-east. The arrange-

No. 19. ment here is very similar to that on
TOWER, the south-east side, except that an
NoORTH-EAST. interesting part of the Norman

building, a disused circular staircase,
shows here. This was filled up solid, and some of the later
stonework stops against it (here note the angle buttresses
beneath the triforium roof).

Having briefly enumerated some of the main
constructional features, it may not be out of place to draw
attention to a few of the minor details. As may be supposed
with a highly ornate building, so lightly constructed, and
which has stood for about four hundred and fifty years
(1460-1908), much of it is well put together ; but some parts,
on the contrary, are very defective. For example, on some
-of the lesser buttresses there are straight joints in the
masonry, with no bond whatever for many feet; the backs
-of some of the canopies were so arranged as not to throw off
water properly, and considerable damage has occurred in
consequence ; and it is a curious fact that some of the great
horizontal courses have no proper drip beneath, the result
being that water which should have bLeen thrown off and
fallen clear has dribbled down on the stonework below
and decayed it; and again, some of the jointing of the
masonry is curiously arranged, and not to the best
advantage.

Next, as to the condition of the

CoXNDITION OF THE tower, it may be well to begin with
INTERIOR. the interior of the choir, as it was

' in consequence of the actual fall of
stonework here that the recent works were taken in hand,
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though the necessity of repairs to the tower has been
recognised for years past.

With the aid of strong glasses,

No. zo. the fracture could be detected {rom
CHoir Winpow the floor of the choir and the space
NEXT TOWER, whence the stone came, but it was not
SoutH SIDE OF. until the scaffolds were erected and a
critical examination could be made

No. 21. that the full extent of the mischief

THE CHOIR WINDOW, and the «dangerous condition of the
SHOWING stonework were fully revealed. The
SETTLEMENT. stone that fell was part of one of the

ribs at the side of the window, and it
was evident from the dirty condition of the upper part of the
fracture that the original cause, whatever it might have
been, was not of recent date, but it was equally evident
from the appearance of the lower end that the final
severance was due to a much later movement.

No. 22. Further investigation only served
CHOIR WINDOW, to increase the alarm already f{elt,
SHOWING FRACTURE. as there proved to be most serious
settlements and cracks, not only inside
SoutH SIDE, and in the window ifself, but
No. 23. reaching right up into the groining
CHOIR GROINING. above, and the first anxiety was to
know whether the building was then
Nos. 24, 25. actually moving and crushing the
BROKEN SHAFTS. stonework, or, in other words, if the
mischief was progressive, or whether
it had ceased, at all events for the time, for if pro-
gressive and crushing was taking place due to the weight
above, the position would be very grave indeed.
A report was at once submitted to the Dean and Chapter,

and an inquiry made as to whether they would wish to have
other advice in such a critical matter, but they considered
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this unnecessary, and only to be called for should further
developments render it desirable.

In order to fully gauge the position as regards the actual
stability of the tower, and to ascertain if possible whether
the defects which had shown on the great piers and work
in the choir were attributable in any degree to crushing, an
attempt was made to calculate the weight of the structure
resting on the four piers.

It is hardly necessary to point out that this is an
extremely difficult calculation to make, and the result can
only be roughly approximate on account of the large number
of projections and panels and openings in the several stages,
and the very light and open character of the parapet and
pinnacles ; but the result showed that the weight on the
four large piers which support the tower is much greater
than we should put upon them at the present day.

As nearly as could be ascertained, the weight of the tower,
including the roof and floors, bells and framing, with the
groining and arches as seen from the choir, would be over
4,500 tons, being more than 1,100 tons to each pier, and this
is on Norman rubble masonry cased with ashlar.

This may well account for some of the movements and
cracks which have taken place in the past, and especially so
when the influence of wind pressure and earthquake shocks,
even light as they are in this country, are taken into
consideration ; and there is a further point, already noted,
that the later superstructure does not stand fairly over the
old Norman piers, but sets inwards upon them.

In considering these facts it must not be forgotten that
although the load is much in excess of what we should now
place on masonry of this class, yet the actual crushing weight
would be several times as great.

To still further appreciate this position, calculations
were made to ascertain the wind pressure on the west side
of the tower at given velocities.

The arca taken is from the level of the nave roof to the



GLOUCESTER CATHEDRAL TOWER. 189

top of the parapet, and omitting the pinnacles, the pressure
in tons i1s approximately as follows :—

With a wind of thirty miles per hour velocity the pressure
is about 71 tons on the whole side of the tower, or 12 tons
diagonally, 7.e. with a south-west wind.

With a wind at sixty miles velocity the pressure is
about 36 tons on the whole side of the tower, or 45 tons
diagonally.

Since the Tay Bridge disaster in December, 1879, the
Board of Trade require an allowance for wind of 561b. per
square foot on railway bridges.

On this basis a pressure of 115 tons would have to be
allowed for on one side of the tower, or 162 tons diagonally.

Having ascertained the main factors of the case, the
first thing done was to fill in the whole of the settlements
and cavities with a kind of plaster which would easily crack
and show the slightest movement, and this was examined
daily for many weeks, but no movement whatever was
detected. Meanwhile, the ringing of the bells had been
forbidden. Then an experiment was tried by having the
full peal of bells on for an hour, and a careful watch was kept
inside the building on the scaffold, that the bells might at
once be stopped if the vibration from them caused the
slightest change in the conditions. Buckets of water were
also placed on the roof of the tower to indicate the extent of
the sway, but the water was affected very little indeed, and
there was no indication whatever of movement in the tower
or choir. After this a further watch was kept, extending
over several months, to judge whether the wind pressure
exerted by the spring gales on the faces of the tower produced
any effect, but such was not the case; and when it was
further evident that the structure was not moving from any
other cause, then the work of investigating the full extent
and nature of the damage was begun by the removal in
small sections of the detached and broken stonework, and

L Tt must be understood that these figures are merely approximate.
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it was found that a quantity of the large and prominent
moulds adjoining the window, some of the groining ribs and
the face work, were badly crushed, and that settlement
extended for some distance inwards. All this work had to be
withdrawn in short sections, a difficult and dangerous task,
and replaced with new where the old was too much crushed
for re-use. When the upper parts had been secured the top
scaffold was withdrawn, and the next section of the wall
and mouldings was opened for repair, and it then became
apparent that the defects extended all down the face of the
tower pier, and that large pieces of what remained of the
half-round Norman mould and of the later rolls at the sides
were detached, and might easily have fallen. Their condition
must have been known more or less in compﬁratively recent
times, as an attempt had been made to wedge up some of
the stonework with wooden plugs, and in other places long
iron nails had been used.

The work of repair on the south side having been
finished, the scaffolds were erected in a similar position on
the north side of the choir; and a careful examination showed
that although the condition of the stonework and of the
groinihg above was much better than on the south side,
yet considerable movement had at some time taken place
here, and that as regards the moulded work on the face of
the main pier, there was little if any difference between the
two sides of the choir.

The scaffolds were subsequently erected to the western
piers of the tower, and the condition of the stonework was
found to be similar to that of the north-east pier, and the
necessary reparative works were carried out.

It would appear, as before stated, that the tower is
weakest at the south-east angle, as so far that has shown the
greatest signs of injury. The transept wall and arches
and flying buttresses, which come against this angle, all
show signs of movement, and the staircase turret which
terminates the wall is about eleven inches out of upright at
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the top, leaning away from the building. The settlements
and damage to stonework which have taken place at the
junction of the tower and choir, at the sides of the first
windows eastwards, are possibly due to an inequality of
settlement as between the heavier mass of the tower and the
lighter work of the choir; but one of the most satisfactory
features in the whole matter, and one which has given,
perhaps, more confidence in the tower than anything clse,
is the fact that neither of the light stone arches across the
transept arches has been affected to any material extent.
The construction and arrangement of these is such that had
there been any great and unequal settlement in the tower
these must have been dislocated.

CONDITION.

The trouble and anxiety as to the
LEXTERIOR. supports and lower parts of the tower
again raised the question of the great
need of repair to the upper stages, and permission was given
to erect scaffolds for this purpose, and it was decided,
from motives of economy, to scaffold two sides only,

instead of all four sides, as at Canterbury.

The preparation of a scheme for this scaffolding was a
matter needing much careful thought, owing to the very
light construction of the upper stages of the tower, as it was
felt that no undue strain should be placed upon them, either
of weight or wind pressure, and the sveight of the scaffold
above would be considerable.

VWith this object in view, drawings
were prepared for a system of

No. 26. strongly-braced trusses of wood and
Pran ScAfFrFoLD iron, to be placed across the
TRruss. compartment above the choir groining,

and extending up through the floor
above and into the chamber containing
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No. 27. the large bell, as it is at these levels
ELEvATION that the tower walls are thickest and
ScarroLD Truss. strongest, and best able to bear a
strain. Four of these trusses were
fixed, two ecach way, and the upper timbers project out of
the tower windows, and are strutted off the sills, and on
those the scaffolds are supported; thus the whole weight
is thrown down as low as possible.

In putting the scaffold together every care was taken for
the protection of the workmen.

The scaffold itself was bound together with steel wire cord
instead of the ordinary hemp cord, and all the stages where
work was being carried on were enclosed with netting to
prevent accidents.

The condition of the stonework

No. 28. was, on examination, found to be such
OUTSIDE as to fully justify the action taken by
STONEWORK. the Decan and Chapter. Some of the
stonework was decayed badly, and

No. 29. grass was growing in the joints, and

this in important positions such as
the sills and large string courses. Some of the joints of
the sloping sills where wet was constantly running in were
open to a depth of 1 ft. 6 in. and 2 ft., thus conveying
water into the walls constantly. Furthermore, a great deal
of the lighter portions of the stonework, such as canopies,
crockets and the like, were badly decayed and broken,
and heavy picces of stonework were constantly falling on
to and damaging the roofs beneath.

Fortunately the work was taken at a stage when
it could be repaired with comparative case, and without
unduly pulling about or shaking the general structure.
Had it been left a few years longer the difficulty and danger
would have been far greater, and the cost proportionately
higher.
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Reference has been previously made

No. 30. to the fine effects of light and shade
OuTsIDE obtained in this tower, and a study
STONEWORK. of this view of parts of the detail will
explain the methods adopted to

No. 31. obtain certain of the results. Above
CROCKETS AND is a heavy overhanging mould,
PanELs. throwing a strong shadow; beneath

that, on the wall face, is a deeply-
sunk panel, with undercut moulds, and forming a dark
background, and well in advance of this are boldly-treated
crockets and finials in full light, thus contrasting most
effectively with the dark panels behind.

The method of construction and of producing the
necessary effect in the crockets is well worth attention.
It is so simple, and done with such a small amount of labour,
but is yet quite sufficient for a position such as this, so far
from the eye, where anything in the way of elaborate or
fine work would be entirely lost sight of.

One point remains which may be of interest, but it is
entirely speculative, and there is no means whatever of
arriving at more than an approximate solution of the problem,
and that by analogy. What may have been the general
treatment of the Norman tower internally and externally ?

In this connection a very instructive letter by Augustus
Welby Pugin, on “ Spires and Towers,” has recently been
brought to my notice.

He maintains that ‘ the Norman spires were in many
cases little more than low conical coverings,” and further
says, “I am not acquainted with a single instance of a
Norman tower with an original flat roof.”” And he cites
the following illustrations: “ A very curious plan of
Canterbury Cathedral in Hasted’s Kent (the original of which
was made by Eadwin, a monk, about 1130) shows all the
turrets and towers terminated by low spires, one of which,
on the north side, is yet standing. All the ecclesiastical
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buildings represented in the Bayeaux tapestry have low
spires. On early seals the same is universally found. There
cannot exist a doubt as to the use of depressed spires on all
towers and turrets of the ecclesiastical buildings of the Saxon
and Norman times.”

This may explain a point in Abbot Froucester’s
Chronicle, wherein he refers to a “‘ Steeple ” at Gloucester.

In 1088 the first church was destroyed by fire, and a new
church was commenced by Abbot Serlo, which was
completed and dedicated in 1100. Two years afterwards this
church suffered much from fire, and still more in 1122, When
the Saxon Chronicle asserts that ‘“in Lent-tide, on
March 8th, the tower of Gloucester was burnt while the monks
were singing their mass, and the deacon had begun the
gospel ‘ Praeteriens Jesus.”! Then came the fire on the
upper part of the sfeeple, and burned all the monastery
and all the treasures that were there within, except a few
books and three mass-robes.”

Many examples might be given as possible types of
internal and external treatment. For instance, Durham or
Norwich may serve as illustrations of the interior with or
without the lantern, and here may be mentioned an
interesting little discovery recently made : beneath a piece
of the later casing, which was loose on the north-east pier
of the tower, was found one of the stones of the Norman
arch which originally spanned the choir on that side; a record
has been made of this on the casing stone which covers it.

For external treatment Tewkesbury may serve, supposing
the later work, including the parapet, removed, and a lead-
covered, low-pitched roof. substituted as indicated by Pugin.

I welcome this opportunity of expressing my thanks to
the Dean and Chapter for the confidence which they have
reposed in me, and for their kindness and assistance during

1 St, John ix. 1. The gospel for the Wednesday after the fourth
Sunday in Lent, according to the Old English use before the Conquest.
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the period of strain and anxiety incidental to the important
works connected with the tower.

Great credit is due to the Cathedral foreman and staff,
by whom the work was done, for the satisfactory manner in
which they discharged their duties, often under difficult and
dangerous conditions, the whole work Dbeing completed
without an accident of any kind occurring.

I also wish to acknowledge my indebtedness to my son,
AMr. Noel Waller, and to Mr. Linton Iredale, for their assistance
in the preparation of these notes and the illustrations which

accompany them.





