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THE Crypt and Chapter House of Worcester Cathedral are so well known to architects and
archreologists, that I must commence by explaining my reasons for selecting them as a subject for the
present communication. The catliedral and its dependant buildings had been for some time in a gradual
decaying and dangerous state, occasioned by the crumbling nature of its materials, original settlements
arising from its piecemeal construction, and unequal foundations, and the injudicious half-measures of
patching repairs employed in the last two centuries to sustain it. In 1857 a complete and thorough
repair and restoration was undertaken, and has been most admirably and skilfully carried out by
Mr. Perkins, the cathedral architect, who, with great constructive skill has succeeded in removing the
subsidiary props, buttresses, and other encumbrances which had so long disfigured this remarkable
monument of Medireval art.
The visit of the Archreological Institute to Worcester in the past year happened most opportunely at
a time when the scaffolding was standing, and the greater part of the buildings in possession of workmen
and covered with dust ; so that not only freedom of access to every part was easy by means of the
ladders, but the walls could be scraped and examined without the fear of disfigurement or damage, which
prevents such research when a cathedral is in complete•order. r You may imagine how eagerly I availed
myself of the unusual opportunities thus afforded me to investigate the construction of tl:~ buildings.
The kind permission and cordial sanction of the authorities enabled me to scrape and dig wherever I
wished, and Mr. Perkins most obligingly directed his workmen to perform these operations wherever I
thought them necessary.
As the results which I thus obtained possess considerable novelty; I venture to hope that they may
be thought worthy to be recorded in the Transactions of the Institute I have now the honour of
addressing. I may add that the architectural history of the cathedral formed the subject of an address
which I delivered to the Archreological Institute. The crypt and chapter house I examined in the week
after the meeting was concluded, and it is to these subsequent researches, which I have not communicated
to the latter Society, that I have to direct your attention upon the present occasion.
THE CRYPT.

In England there remain to us four great apsidal crypts, all Norman. Winchester, founded in
1079; Worcester, in 1084; Gloucester, in 1089: and Canterbury, in 1096, each of which is distinguished
by some architectural pecdiarity, In all of them the plan is necessarily conformed to the superstructure
of the Norman church above, and when that has been destroyed to make room for more extensive
buildings, the Norman crypt will generally enable us to restore the original plan of the superstructure.
In the four crypts above mentioned, the central apsidal portion included within the strong walls that
serve to carry the piers of the upper work, has an outer aisle which runs completely round the apse, and
this aisle communicates with chapels beyond, in accordance with those of the upper buildi::ig, the
arrangement of which chapels vary in the several examples, but do not form any part in the investigation
I am now concerned with, which relates principally to the distribution and structure of the crypt vaults.
These are always sustained by intermediate pillars in the wide central part, and in the case of Vv orcester,
also by one row in the side aisle. In the central part, the crypt of Winchester has one row of such
KK
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intermediate' pillars, at Gloucester and Canterbury are two rows, and at Worcester three rows, yet the
total width of this central part is in the latter but 30 feet, whereas at Winchester, Gloucester and
Canterbury the widths are 34, 32, and 36 feet respectively.
The crypt of Worcester, from this multiplicity of pillars and the consequent comparatively small
span of the arches, acquires a unique and highly picturesque character, enhanced by some peculiar
arrangements which I will proceed to describe.
In the crypt of Gloucester, and in all the apsidal crypts of the Continent that I am acquainted with,
the rows of pillars, arches, and vaults are continued in the same line into the apse, and abut against its
curvilinear wall, without any attempt at accordance with its form.
At Winchester and Worcester, on the contrary, where there is a central row of pillars, the eastern
pillar of the row (W. Fig 1) is placed in the middle of the apse, and the central series of arches branch
off at this pillar in as many directions as the plan requires, dividing the apse into three triangular
or fan-shaped compartments at Winchester, and into five such triangles at Worcester. Thus, the idea
of a central pillar whence arches and vaults radiate to a circular or polygonal wall appears (as far as
existing examples are concerned) in England, and first in the crypt at Winchester, five years afterwards
at Worcester, and is wholly unknown on the Continent. At Winchester, however, this arrangement
arises naturally from the distribution of the arches of passage between the central crypt and its outer
aisle ; for one of these is in the central line at the east end of the apse, so as to make it impossible to
continue the range of central arches up to the apse wall. Instead of one arch, therefore, there are two
which diverge from the last pillar to responds on each side of the arch of passage.* The effect of these
radiating arches is greatly diminished by having this pillar placed between four or five feet to the east
of the centre of the apse. But at Worcester,.the radiating arches with their branch-like grouping,
are developed into a most picturesque and beautiful architectural composition, for the lateral ranges of
pillars and arches terminate eastward in a semicircular arcade, (X. Y. Fig. 1) concentric with the central
pillar which is the end of the middle range, and the radiating arches from this central pillar rest on the
pillars of the semicircle, whence other arches continue the radiating system to the outer wall. This is
shown in my plan of the apsidal portion of the central crypt (Fig. 1).t The western part of this is
vaulted in seven series of four square compartments each, of which my plan shows only the eastern
series (a. b. c. d.). In these square compartments the centres of the pillars are 7 feet apart, but
the centre of the central pillar (W.) of the apse is but 4-i feet from the last pillar (V.) of those which
belong to the square compartments, and consequently the last arch (V. W.) of the middle row is
narrower than those to the west of it.
A similar introduction of a narrower arch is employed at Winchester, but there the centre of the
apsidal wall is half way between these two approximated pillars, instead of coinciding with the pillar
whence the branching ribs arise. In truth, the point on the abacus of the central pillar at Worcester,
froui which the arches radiate, does not exactly coincide with the centre of the abacus for a curious reason
which I must explain; but is so near to it as not to interfere with the effect.
This abacus sustains seven radiating arches, of which six spring off to the east of their centre, and
but one to the west. On the plan (Fig. 5) the middle lines of these arches will be seen to diverge from a
point or points of the abacus four or five inches to the west of its centre, and consequently of the axis
of the pillar, thus leaving more space on the abacus eastward, to receive the greater number of arches

* At Canterbury, wbere two ranges of arches are employed in the crypt, a similar pair of diverging arches at the east
end of each range is used to accommodate the arches of passage in the apse, evidently copied from Winchester. But as
Canterbury crypt is later than Worcester crypt it is unnecessary to occupy our attention with it on the present occasion.
t Plans of the entire crypt are given on a small scale by Wild and Britton, and in my Architectural History of the
Cathedral (Arckreological Journal, No. 77 ). In Britton's Winchester the crypt is well illustrated by engravings.

215
and groins which spring in that direction, each of which was required to rise from the abacus separately
and distinctly. This is a curious example of a primitive arrangement to meet a difficulty. Comparing the
two crypts of Winchester and Worcester it is clear that their radiating ribs are arranged in so similar
a manner, as to shew that the one was suggested by the other; yet the characters of the two, considered
as architectural compositions, are totally different. The form of the arches of the first, whose span is lli
feet, and height 6 feet, is an ellipse. Of the second the form is a stilted semicircle, only 6 feet 2 inches
in span, and 3 feet 7 inches in height. The entire pier of the first is 2 diameters high, the shaft being
lt diameters in height, and its actual diameter 2 feet 6 inches. The entire pier of the second is 7~
diameters high, its shaft being more than 4 diameters high, and the actual diameter 10~ inches.
The one is a plain massive sepulchral chamber, the other a graceful, complex and beautiful temple.
This is due to the use of three ranges of pillars for the support of the vault instead of the single range,
which by multiplying the supports enables a lighter style to be employed. He who designed the crypt
of Worcester had manifestly seen that of 'Winchester, but in originality and taste was of a greatly
superior order to the architect of the latter. To appreciate his work it must be seen when illuminated
by a number of candles, which was the case during the meeting of the Association.
One of the sources of picturesque effect in this crypt is the variety of form of the arches and groins*
in the apsidal part. The arches that radiate from the central pillar are 5 feet 2 inches in span, and
3 feet 8 inches in height from the abacus level to the soffit. They are semicircular, and therefore,
as these dimensions show, the centre of the semicircle is stilted 1 foot 1 inch above the abacus. The
arches in the semicircular arcade have half the span of the radiating arches,t and the same altitude very
nearly. They, therefore, are stilted more than 2 feet above the abacus.
Fig. 7 is .a perspective sketch of the groined vault that covers one of these fan-shaped or triangular
compartments. It shows the ogee arch-like form of the groins which are produced by the int2rsection
of the two larger semi-cylindrical vaults with the narrow high-stilted semi-cylindrical vault. Thi~
ogee or inflected groin, as I pointed out long since,t results naturally from the geometrical intersection of two semi-cylindrical vaults of equal height and unequal span and stilting, but is developed
more clearly than usual in this crypt on account of the narrowness of the small arches. The intricacy of
effect is enhanced by the convergence of the wider arches to the single central pillar. From their vaults
it results that a single groin line is produced which extends from· the apex of the ogee groin downwards
to the abacus of the central pillar. The surface of the vault is covered with a thick layer of hard
mortar, and the edges of the groins are in a small degree formed with this in such a manner as to project
from the vault surfaces with an acute section which gives greater decision to the groin line, and also
exaggerates the apex of the ogee arch. It is evident that the form of this curve was pleasing to the
Norman artist, and although resulting naturally from the intersections of the boarded centerings employed
to construct his vaults, and not from geometrical knowledge of the science of projection, was appreciated
and developed as an element of variety and beauty. The inflected groin is to be observed in every
Norman, and indeed Roman vault, when the length and breadth of the vaulted compartment are unequal,
and the acute edge of the plaster groin is also employed in other Norman examples; but when the
difference of length and breadth in these is small, the inflection is so slight as to become a deformity
instead of a beauty.

- - - - - - - -·--- --

* It may be well to remind my readers that throughout this paper I use the word groin in its strict sense of the line in
which the surfaces of vaults meet each other, when the angle at which they meet is external, forming an edge. If it be
internal, forming a nook, this meeting line is a ridge.
t The central arch of the semicircular arcade is 2 feet 9 inches in span, aud the others 2 feet 3 inches only.
Remarks on the Architecture of the Middle Ages, especially of Italy, 1835, p. 73. In Winchester crypt the fan-shaped
compartments are so nearly equilateral triangles, that the above source of variety is not developed.

t
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My plan (Fig. 1) shews that the inner faces (as S T U) of the great piers of the semicircular
wall, do not follow the circular form of the apse, but are disposed as if belonging to a·regular polygon
( ef g h, &c.). Above the impost line, the wall and arches (as S T) which rest on these piers, are
curved to the apse, as shewn in the lower half of the plan (at H P K). The small arches (as M) are
carried straight across from pillar to pillar of the semicircle.
In this plan I have carefully projected the se&ts of the groins. The curves obtained correspond as
nearly as possible with the actual form of these lines, observed and sketched by me in the crypt. The
inflections of these lines are often neglected in plans, where the groins are merely indicated by straight
lines ruled from the angles to the centre. But they appear to me to deserve very careful study.
In the triangular compartments (as B 0 D ), the vaulting surfaces proceeding from the three bounding
arches (K, L, M), and as nearly as possible perpendicularly to the respective faces of these arches,
intersect in three groins (A B, A 0, AD).
The compa1iments of the vaults in the outer semicircle of the apse, next to the inclosing wall of
the crypt, are in the form of a symmetrical trapezium (E F HK), having three equal sides, and one shorter
side. The vaults proceeding from these arches intersect in four groins (G E, G F, G H, G K), the real
plan of which agrees with the geometrically projected plan, and is shown in (Fig. 1). The slightly ogeed
groin (E G F), is produced by the intersection of the narrow high stilted vault, (E F G) with the two
wider ones (E H G, F K G) that flank it. The intersection of the three equal vaults (E H G, F KG,
H, G K), of which the two lateral ones spring from arches (N, 0), whose respective faces are not parallel,
produce groins (G H, GK), slightly convex towards the middle arch (P).
It is worth while to examine the nature of the groin(B A), more in detail. In (Fig. 1) the triangular
compartment (B 0 D), is bounded by two equal arches (B 0, B D), and one lesser arch (0 D). The
vault surface (B A 0) is perpendicular to the vertical face of the arch (K), and similarly the surface
(B AD), to the arch (L). The meeting of these two surfaces produces a groin (B A). * If formed
with geometrical accuracy, the angle of its edge, where it rests on the abacus, would be equal to
the angle of kb rn (150 0) in the abacus plan of the central pillar (fig. 5), where kb, b rn are respectively perpendicular to the faces of the arches. This angle, which diminishes as the groin rises from the
abacus, and vanishes entirely at the soffit, gives too shallow a projection to enable the groin line to be
seen with sufficient effect.
It is in this place that the expedient above mentioned of giving an acute edge to the groin by
means of its plaster coating is employed with its greatest effect. The abacus plan (fig. 5), shows the
manner in which this acute groin fa brought down between each pair of adjacent soffits, and with a
projection equal to their's.
The same system is pursued in the vault of the chapter house, where the radial groins,
geometrically so obtuse as to be practically feeble, are brought into prominence by the same artifice, as
shewn in Fig. 6. But the groins of this vault have been tampered with in the upper parts, in course of
the great repair in the fifteenth century, as will appear below. After the invention of rib-vaulting, the
groin (BA) became a rib, as may be seen in all the polygonal chapter houses. In the Note (A) at
the end of this paper I have given some geometrical details of the forms of the vaults and groins, and
will now explain the actual construction of the vaults of this crypt.
In the three Norman crypts, which I have compared with Worcester, the arch ribs are built of
masonry, with regular voussoirs, and the intermediate vaults of rough light material, plastered. But at
Worcester the transverse ribs are wholly formed of a hard mortar, out of which, also, the surface of the
• It the three arches ( BC, B D, C D), were of equal span, the groin lines (A B, A C, AD), in the. plan would be straight,
and meet in the centre of the triangle, as they do in the corresponding part of Winchester Crypt.
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vaults and the (orm of the groins, are moulded. The nucleus or core to which this fictile* architecture
is applied, is formed of a hard ragstone, which occurs of an average thickness of two inches, and is
employed in pieces of about a foot in breadth, and of irregular form, roughly shaped with an axe, and
laid with mortar beds fully an inch thick. Fig 2, which shows three pillars and arches, exhibits, firsta section through the centre of a pillar and vault; next-a section through the crown of the vault, giving
in elevation the nucleus denuded of plaster, and, lastly, the finished vault. Fig. 3 is a perspective sketch
of the nucleus, as it would appear if the vault were taken down to the line a b.
This is not a fancy sketch supplied by a superficial examination of the crypt vault, where it happens
to have the plaster knocked off, for I was fortunate enough to discover a portion of ruined vault belonging
to the south-eastern portion of the outer aisle of the crypt, which has been walled up immemorially. But,
at the time of our visit, it happened that the removal of the floor and pews in the choir above the eastern
circular aisle of the crypt, had disclosed a deep ruinous cavity in the pavement, a little to the west of
the great south-western pier of the eastern transept, produced by the failure of the crypt vault at that
place, and probably occasioned by some forgotten attempt to construct a sepulchral vault in that position.
This discovery explained the fact that this pew had always been the coldest and most uncomfortable in
the cathedral, on account of the currents of air which inexplicably arose from the floor. I availed
myself of the opportunity thus afforded, to clear away the rubbish, and examine the fractured structure
of the portion of crypt vault exposed, which thus enabled me to determine the exact internal construction
of these vaults.
The upper surface of the two courses, exposed in (Fig 3), are exact portraits of those which I
uncovered. The pillar is the one which receives the arch that springs from the respond (R), in (Fig. 1).
Fig. 4 is a horizontal section of the vault immediately above the abacus. But the surface of the nucleus can
be examined in several places of the crypt, especially in the north aisle, vhere the open windows, the aspect,
and the fact of the ground outside having been employed as a cemetery, has produced damp and decay,
and the mortar has, consequently, in many places fallen off, and has, moreover, been knocked off by
piling and storing old materials, ladders, benches, and workmen's tools in the crypt, especially at the west
end of this north aisle.
The nucleus rises from the abacus of the pillar very nearly in the simple form of a square, set
diagonally, with rounded angles. Three or four of its lower courses are laid horizontally; but, as the
next courses rise they assume the arch form, and, consequently, take the shape of a truncated pyramid,
the slope of whose sides to the horizon increases with each succeeding course. In the horizontal lower
courses a rough corner of the ragstone is placed here and there to guide the plasterers in forming the
groins, but in the pyramidal courses they are carefully shaped. The ragstones at the angles lap over,
to the right and left alternately, as the courses rise, so as to form a bond. In the middle of each face
of the nucleus the ragstone is chopped, so as to present a rough projection, to serve as a key to the mortar,
which forms the transverse arch. This shows plainly that the transverse arches were intended from the
beginning. Without these projections we might have suspected that the vault was intended to be made
wholly without the transverse arches, as in the Norman passage, between the south transept and chapter house.
In the responds the groin edges commence in the nucleus from the abacus. The section (Fig. 2)
shows that the voussoirs of the haunches of the vaults are a foot or more in depth, but that at the crown
this depth is diminished to six or seven inches only, above which rubbish is laid to make a bed for the
pavement above, the level of which has been changed from time to time.
The vaults beneath the refectory are Norman, of the same kind, of rough construction, but of
simpler form. The pillars are short cylindrical ones, with circular abacus, and the ragstone vaulting
" "FICTILE (fictilis. Latin), moulded into form; manufactured by the potter." (Johnson's Dictionary). Since the above
was written, I have been informed by Mr. Seddon, who kindly examined the vaults of the Canterbury crypt at my request.
that they are built in the same mlllmer as those of Worcester.
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begins from the abacus in an octagonal form, the edges of the octagon, which are turned to the cardinal
and intermediate points, form groins which cross over transversely and diagonally to the adjacent piers
and responds. In this case there are no square-edged ribs. The vault is of the form of a segmental arch.
The present entrance to the crypt from the south transept is not the original one. The ancient
entrances, placed as at Gloucester and Canterbury, at the western extremities of the crypt aisles, are
now walled up, and as usual, there must have been placed in each transept under the arch which opens
from it to the side aisle of the.presbytery, two flights of steps side by side, the one ascending to the floor
of the presbytery, the other descending to the crypt. The present entrance was first formed in 1556, as I
have shown in my forthcoming History of the Cathedral.
THE CHAPTER HOUSE.

The Chapter House is circular, 56 feet in diameter within, vaulted in ten compartments, with
a central pillar, and as a Norman building was erected complete in the first half of the twelfth
century. It received a thorough repair about the year 1400, by which its external appearance was
transformed into an early Perpendicular decagon, with deep thin buttresses at the angles, surmounted by
pinnacles; rich tracery windows complete the exterior, which retains no trace of its Norman origin. In
the interior, on the contrary, the circular Norman wall, with its rich niches and interlaced arcades,
remain intact, as also the central pillar and vaulting arches ; the only evidences of the change-so
complete without--are the windows, the pointed vault cells abov.e them, and the door of entrance.
This Chapter House is the earliest remaining of the English group, vaulted by branching ribs from
a central pillar, of which no continental example is known. I have just endeavoured to show that this
system of vaulting originated in the English crypts; but as the Chapter House of this cathedral is several
years in advance of the crypt, I am not prepared to assert that other chapter houses in England with
branching pillars, now destroyed, may not have preceded it. There are but five or six now left to us,two of which are in ruins,-which, in order of style, are Worcester, Margam Abbey,* Lincoln, Lichfield,
Salisbury, Westminster (1250), Hereford, Wells, and Yorlc t I pass over the square chapter houses
with central pillars which are found in Scotland, because their vaults really consist only of four squares
of ordinary rib-vaulting.
It is worth remarking how early the English character for sound mechanical sense and aptitude for
new and ingenious constructions began to influence the forms and arrangements introduced from
Normandy. This originality especially shows itself in vaulting. I have often had the pleasure of
pointing out the superiority of our masons in that department, and the new methods introduced by
them. In the Tra,nsactions of the Institutet I have now the honour of addressing are contained some

* I am indebted to Mr. Seddon for
t

my knowledge of this example, which is in Glamorganshire, but in ruins.

LIST OF E NGLISH CHAPTER HOUSES WITH CENTRAL PILLAR:-

Form.

Worcester .........
Margam ...... . ..
Lichfl eld_ .. .. . .. ..
Lincoln .. .. .. .. .. ..
Salisbury .. .. .. .. .
Westminster ......
Hereford .. .... .. .
Wells ...............
York ......... ......

Interior
diameter.

feet.
Circular, ten compartments
56
50
Circular, twelve compartments .... ..
Octagon ................................ . 47 by 28
Decagon, with late vault .. ......... .
62
Octagon ............................... ..
58
Octagon (1250) .................., .... .
62
Decagon ....................... .... .... ..
40
Octagon (c. 1298) ........ ... ......... .
59
Decagon ( c. 1320) ................. . .. .
60

Norman.
Early English.
Early Decorated.
Early English below, Perpendicular above.
Decorated.

The interior diameter measured from angle to angle.
Vol. i., Part 2, p._l, 1842. The Norman rectangular room at Newcastle, vaulted with a central pillar, and described
in this paper (page 5 ), is of the same class as the chapter houses. Its triangular compartments are covered by a concave
vault, without groins. The Norman "Baptistery" at Canterbury may be also quoted.
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of my earliest in:yestigations on this subject, and I am most happy to be able in this place to add new
proofs of English skill in the examples at Worcester of the vaults of the crypt and chapter house.
The original exterior aspect of this chapter house may be to a certain extent ascertained from
portions still visible on the north side (which I have delineated from careful measurements in Fig. 12).
Between the chapter house and the south gable of the cathedral transept, the space is occupied by an
original vaulted Norman passage. Above this, in 1377, a high building was constructed, for the purpose
of a treasury, which extended eastward beyond the passage, an<l covered with its various apartments
three compartments (9, 10, 1, 2. Fig. 8) of the exterior of the chapter house, before the P erpendicular
changes of 1400, thus protecting its wall from entire alteration. On the ground the north part of
the chapter house was masked from the beginning by the original Norman passage K.* The Norman
buttress No. 2 remains, with the exception of its eastern set-off; and buttress No. 10 is complete.
Mr. Perkins, at my request, excavated in search of the original plinth, but found none, probably
because from the beginning, as now, these two buttresses were placed within chambers that concealed
the exterior of the building. On the first floor (Plan, Fig. 9) the compartment (1, 2) of the Norman
wall appears at V. in the small passage which leads to the garderobe, and the buttress (10), with part
of the adjacent wall, in the second chamber of the treasury. In both these cases the buttress was pared
away and reduced when the treasury was built, as the plan shows, and the surfaces of the intermediate
wall scraped and repaired. The upper chamber of the treasury (Plan, Fig. 10) retains the Norman wall,
at H., which has been less tampered with. Fig. 12 shows in elevation the portions of compartment
(1, 2) that are visible on these different floors. From these we ascertain that the buttress has a
plain face C, D, E, flanked by an angular set-off F, H; from this angular set-off an arch spring~,
at a height of 18 feet from the present floor of the passage. The upward termination of the outer
face of the buttress and the original parapet are lost by the repairs and insertion of the treasury v~.ult at
the upper part of the wall. We may suppose it to have been somewhat in the manner shown by the
dotted lines at G. A Norman window is placed beneath the arch at A B; this window is walled up, so
as to leave the mouldings of the head exposed, as the section (Fig. 12 a) shows; but in the room below the
surface of the wall has been pared away, and the window filled up to the same level, as shown at a b, but
yet leaving the trace of the moulding of the window jamb, and thus indicating the place of the sill. The
great arches are also retained in the opposite chamber of the treasury at buttress 10, but the window
is totally covered, as the plan (Fig, 9) shows.
The interior wall is divided by the Norman respond shafts into ten compartments or severeys. lH
arrangement and ornamentation, the lower part of the severeys has a singular resemblance to that
of the chapter house at Bristol. The latter, however, is a rectangular room. In both a bench
table runs round ihe wall ; upon this rests a range of shallow niches, by which the wall is spaced out
into distinct stalls ; over these is a string course, upon which reposes an arcade of intersecting circular
arches, resting on pillars. The wall above, at Bristol, is terminated by a semicircle, not pierced by a
window, the chapter house being lighted from the end only. The vault cells rest upon the semicircular blank wall, which is covered with diaper-work of zig-zags, &c. At Worcester the wall above
the intersecting arcade has been rebuilt, with Perpendicular windows; but the external arch and window,
already described, show that in all probability the wall, as at Bristol, was originally terminated internally
by a semicircle, upon which the vault cell rested, as shown in the Section (Fig. 11) and Elevation
(Fig. 13). In both examples the respond shafts that carry the vault ribs, rest without bases, upon the
string course which surmounts the range of niches, so that the range is uninterrnpted. The style of Bristol
chapter house is of later Norman than that of Worcester, and, being plainly copied from it, probably ha~
~ For the facility of reference, I have in the plans distinguished the ribs of the chapter house by numbers from 1 to 10
which apply equally to the buttresses respectively opposite to them.
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preserved to, us the upper termination and form of the vault cells of its walls, but need no longer occupy
our attention. The intersecting arcade of these two chapter houses is in arrangement the same as that
employed as a belt of decoration on the outside of Ernulf's work at Canterbury, the wall, in fact, of the
great crypt already compared with that of Worcester, and only twelve years later. An arcade, very
nearly the same, ornaments the interior wall of the east end of the chapter house at Rochester, which is
the recorded work of this Ernulf, after he became Bishop of Rochester in 1114*.
These arcades at Worcester have been for many years concealed by the bookcases which were ranged
all round the walls, in contact with them, leaving only uncovered _the compartment (2, 3), in which a :fireplace was inserted, and in which the arcades were seen covered with a thick coating of paint. The
Cathedral Library was removed to the chapter house in 1641,t but the present bookcases are much later.
The Chapter in the last year had resolved to remove the bookcases from the walls for the purpose of carrying
out the thorough repair of this edifice, which had been for some time in progress, and nearly completed on
the exterior at the time of our visit. To facilitate my examination of the state of the interior, and especially
of the vault, which exhibited in some parts great and dangerous settlements, the books were removed to
the south triforium of the church, and the cases detached from the walls, immediately after the Archreological meeting, thus laying open to view the entire series of arcading.
The scraping of the inner walls of the transepts, undertaken to enable me to trace the various
insertions of masonry, had shown that the great stair turrets were built in alternate courses of white and
green stone. Some symptoms in the chapter house walls led me to suspect that they would turn out to
be built in the same manner, and a compartment was completely denuded of the paint and wash at my
request, disclosing the curious fact that the whole of the wall decorations, the niches and arcades, are
carefully built in stones of two colours, disposed so as to follow the architectural lines, and ornament the
walls with alternate stripes of colour, exactly in the manner of the Italian ecclesiastical buildings at
Pisa, Siena and elsewhere, of the eleventh and twelfth centuries (Fig. 13).
I will now describe this wall decoration in detail. Unfortunately the bench which served as a plinth
to the work was wholly removed when the bookcases were fixed against the walls. The coating of paint
which concealed the colours had been applied before this operation. The niches run in an uninterrupted
series all round the chapter house, broken only by the door of entrance on the west side ; and there are no
larger niches or throne provided for the higher officials. There are ten niches to each compartment, but so
disposed that a niche is placed beneath each respond, and consequently one in the centre of the compartment. In the arcade above there are seven arches in each compartment, and therefore a central one
standing over the central niche. Each respond occupies an intercolumnar space of the range of arcades,
and this intercolumn is equal to that of the arcade, so that the succession of columns is not broken.
The masonry of the niches and string course above them is laid with surprising regularity ; five
courses, consisting of three green and two white, contain the niches, above which the string course,
resting upon green, is formed of alternate blocks of green and white. The mortar beds are fully half an
inch thick, the vertical joints narrower; the height of the courses, beginning from the bench, are green,
10 inches, white 7~ inches, green 10 inches, white 9 inches, green 10 inchet1; thus the green bands are
of an uniform height and the white bands unequal. The green and white blocks of the string course are
of an uniform length, equal to half the space occupied by one niche, and their joints fall regularly over
the centre of a niche and over the intermediate space alternately. The joints of the masonry below the
string course are distributed, as the drawing shows, with great accuracy, so that those of the alternate
courses are in the same vertical line. Thus the joints of all the green courses are exactly in the same
• Vide my Arch. Hist. of Canterbury, p. 87. The stone employed at Worcester does not admit of the florid carving of the
above quoted examples. The groined vault shows that the chapter house belongs to the end of the eleventh century, for ribs
superseded groins at the beginning of the twelfth century.
t Green p. 79.
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vertical, and similarJy the joints of all the white courses in another vertical. It will be observed that in
every niche one set of the joints coincides with the central vertical, and the other set of joints are in two
vertical lines, equidistant from the central vertical, and one foot apart; from this it follows that if the
white courses were all shifted horizontally through the space of one niche, the whole of the joints of
the masonry would be continuous vertical lines. The niches are separated from each other by a
rounded semipillar, and the edges of the domical head of the niche chamfered so as to die upon the
semipillar. In the arcade above the string courses, the vertical joints are not placed in a regular system
of coincident verticals. Below the capitals there are five courses of alternate colours, namely three of
green and two of white, which, in ascending order, are one broad band of green, three rather narrower
but equal bands of white, green, white, and one broader band of green. A narrow band of white coincides
with the height of the capitals, which are in green stone. The shafts of the columns are of dark green;
their bases of white stone are set against the lower green band. The small semicircular arches are
formed of white stone; the intersecting arches of green and white stones; the whole against a green
ground, as shown .in the drawing. In this arcading, the stones of the interlacing arches are jointed in
the same manner throughout. But the small white arches are formed either of two, three, or four
voussoirs each. The arcade is crowned by a string course with billets; this is worked in alternate
blocks of green and white stone, not spaced with the regularity of the lower string course. The
respond shafts are built in alternate bands, which, as high as the abaci of the columns, coincide with
the bands of the arcade wall ; but above the columns these alternate colours are laid with stones of
unequal height, without reference to the arcades, as the drawing shows. The shaft rises through the
string course, which is cut transversely at the junction to allow of its passage, and is capped by a cushion
capital in white stone, bearing the vault rib, the :first six voussoirs of which are green, and the remainder,
down to the central pillar, of white and green voussoirs alternately.
The place of the original Norman doorway is shown, by the scraping of the walls, to have been in the
middle of the west. compartment, flanked on each side by one arch of the arcade and two niches. But
the present doorway, which was made at the same time as the cloister, in 1372, is awkwardly placed to
the north of the centre of that compartment, in order to accommodate the spacing of the cloister vaults.
On the wall of the niches were traces of painting, of which black outlines remained. They were
exactly the same in each niche, and represented an angel holding .an expanded mantle, as in the old
paintings of the stalls of St. Stephen's Chapel, Westminster; but these figures were simpler, showing
merely the head and part of the wings, with the hands above the mantle. As the niches are 4 feet high
above the seat, the head and hands of the guardian angel would just appear over the head and shoulders
of each monk when seated in his stall.
We may now examine the changes by which the external and internal aspects of the chapter house
have been brought to their present state. The Norman walls and the responds of the vault shafts exhibit
at present considerable deflections outwards, which are greatest at the south point (6, Fig. 8) and zero, or
insignificant on the north side at the parts in connection with the Norman passage and treasury. These
deflections arose from the pressure of the vault outwards, which, reacting upon the well-supported
northern wall, has also carried the central shaft southwards to an extent of an inch and a half, at the
height of 19 feet. The respond shaft (at 6), at a height of 16 feet from the ground, inclines southward
4t inches, its two neighbours 3t inches, and so on; yet the deflections of the Perpendicular ashlaring outside are insignificant. Whence we may infer that the chapter house was in a state which threatened ruin
when the changes in the beginning of the fifteenth century took place, and that their purpose was not to
adapt the building to the style and fashion of their time, but to arrest its fall. Now t he Norman vault,
being provided with cells which sloped downwards (K, Fig. 11 ), pressed more or less in the outward direction
upon every part of the surrounding walls, and to this, as well as to the weight of the walls, the ruin was due,
L L
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To remed{' this, these vaulting cells were taken out, leaving the Norman ribs untouched, as well as the
main vault, and Pointed vaulting cells of greater altitude and with horizontal ridges (L, Fig. 11) substituted.
The thick semicircular wall containing the Norman window, which followed the circular plan of the arcading
below, was taken down to the level of the string course, and a thin straight wall containing a large
traceried window erected instead,* which converted the plan, above the string course (Fig. 9), into a
polygon. The outward pressure of the new vaulting cells was thus resolved into forces, acting entirely
at the angles of the polygon, and to resist these, iu accordance with the improved constructive system of
that period, thin projecting buttresses (2 feet thick and 5 feet 7 inches broad on the ground) were
substituted for the flat Norman buttresses. The thick Norman walls between their buttresses had been
thrust outwards. They were accordingly pared away without interfering with their inner ornamental
faces, and a new ashlaring converted them into flat faces from the ground upwards, reducing their original
thickness of 4 feet 6 inches to 2 feet 9 inches, measured in the centre of the compartment.
I was so fortunate as to obtain a complete examination of the actual construction of the vault and its
ribs, hitherto masked by paint and plaster within, and rough concrete and rubbish above. That the
vaulting cells had been altered I had perceived from several indications. But alarming fissures in the
vault on the southern side, where the settlements are the greatest, made it necessary to denude the
surface of its plaster, and this operation was kindly performed during my visit to a sufficient extent to
enable me to determine the actual construction of the vault. The upper surface was also cleaned and
stripped of its coating. It was thus ·discovered that the stone ribs are whoUy independent of the intermediate vaults, which are neither bonded to nor superposed upon them (Fig. 11, a), and have no other
connection than the lateral mortar joint and the common coating of concrete above. The sides of the ribs
are flat and parallel, neither bevilled nor rebated, and they rise to the level of the vault surfaces above.
They are each formed of about fifty voussoirs, nineteen or twenty inches deep and nine thick, and project
about four inches below the plastered surface of the vault, in the form of a semicircular rib. The voussoirs
are, as above described, alternately of green and white stone, their breadths varying from six to nine
inches. Each green voussoir extends completely through the vault, while the white voussoirs are in
two courses. This peculiarity, which I have shewn in the sections (Fig. 11 and 11 a), distinguishes
their ribs from all the known Norman arches, in which the voussoirs are uniformly laid in concentric
courses in order; whereas, in these ribs, the alternate voussoirs only are in two concentric courses, and
the others solid. By clearing the wide mortar joint for a short distance at the side of the rib at its
crown under the roof, I was enabled to insert my rule along the side of the rib and measure the thickness
of the vault, which is fourteen inches, and in the Norman parts formed of a light tufa in oblong knobs
of about 6 inches by 5 in the lower surface, not squared or faced on the surface of the vault, and laid
with thick mortar joints (as in Fig. 11, a). But the inserted vault cells of the fifteenth century are
built of squared blocks of this stone with fine joints, and their pointed ridges of two courses of long
blocks of red sandstone, ten inches wide.
The vault is built solid from the abacus of the central pillar to a height of 6t feet above
it, where in the central pocket above, a flat circular surface is formed, 3 feet in diameter, upon which
the central post of the roof stands. The level of the upper crown of the vault rises 7 feet 4 inches
above this flat surface, whence, if we subtract the thickness of the vault, it will appear that the solid
part of the vault is half the height of the thin upper portion according to the usua:l Medireval practice
which I have explained elsewhere.t The cylindrical ribs rise from the circular abacus of the central
pillar with an angular groin edge between each, as in the central pillar of the apse of the crypt (Figs. 5
"' In the compartments which ate in contact with the treasury, blind or "orb" windows are employed, with traoery
panels, similar to the windows in the other compartments
t Transactions of British Architects, vol. I, part 2, p. 6.
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and 6). This groin edge rises nearly to the apex of the vault and there dies off, and the groin edges of
the newer vaulting cells meet each other below the apex. In all probability the Norman vault was
arranged like those of the crypt, namely, the groin edge of the central pillar in each compartment rose to
the apex, and there met the groin edges of the vaulting cell, these edges being formed, as in the crypt,
of mortar, so as to present an acute section. The abacus of the central pillar is higher than those of the
vaulting shafts by 1 foot 9 inches. The abacus bas the genuine Norman section. The changes
will be better understood by reference to Fig. 9, where I have drawn the compartment 2, 3, as if looking
upwards, so as to show the arrangement of the ribs and surfaces. The vault is bounded by two semicircular Norman ribs, AC, BC, and by a Perpendicular po~nted wall rib AB. Groins AD, BD, CD,
divide the vault surfaces into three, of which ACD BCD, adjacent to the Norman ribs retain the
original Norman masonry, but the compartment ABD, which belongs to the pointed vault cell introduced
in the fifteenth century, is, with the exception of the lower part, of the different and better masonry
above described. EF indicates the sandstone ridge of this pointed vault.*
The restoration which I have described appears to me to be a most instructive example of the
methods pursued by Medireval architects in dealing with a ruinous structure. The whole principle of the
repair consisted in remedying the defective mechanical construction of the Norman masons, and nothing
was done and nothing removed but what was absolutely necessary to introduce the improved constructive
system by which vaults were made more completely to direct their outward pressures upon definite points
of the walls which could be defended by greatly projecting but thin buttresses, so that the intermediate
walls could be reduced in thickness, and the upper parts relieved by the greater opening of the windows.
That this restoration was not the result of a wanton desire to bring the old building into harmony
with the fashion of the time, is proved by the retention of the rich Norman arcading below, which was
carefully respected, and of the central pillar with its branching ribs and vault, the latter being only
altered in the parts above the windows, where the structural changes compelled the change of form.
A few words in conclusion must be said of the Treasury building already alluded to, built in 1377.
The entrance to this (T Fig. 8 and G Fig. 9) is by a short staircase from the side aisles of the choir,
which leads up to a strong door H, beyond this is a passage lighted by an outward window V, and
leading to the principal room L (25 ft. by 14 ft.) on the north side of the chapter house; from this a
door conducts to a small triangular room Mon the west side, and thence to another inner room N (13 ft.
by 14 ft.), both looking into the cloister. A door 0 at the south east corner of the great room close to
the entrance leads by a crooked passage to a privy closet or garderobe. The great room is lighted by a
window T borrowing light from the window U in the entrance passage, and also by a window (F Fig. 10)
in the upper gallery. A narrow staircase in the thickness of the north wall conducts upward to this
gallery, of which the plan is given (Fig. 10). It extends over the entrance staircase and passage, and
leads to a convenient chamber G next to the chapter house with windows looking in various directions,
and appears to have been the residence of a keeper or watchman. The passage opens towards the great
room by a wide arch E, so as to enable any one stationed in the gallery to see all that was passing in that
room. In the pavement over the passage are four openings, A, B, C, D, (Fig. 10) through the vault.
The situations of these with respect to the stairs and passage, are indicated by dotted lines in plan
(Fig. 9). A is a square vertical opening, evidently intended to enable a strong bar to be thrust down

* The courses of the Norman surfaces are roughly laid, but appear from below to be laid very nearly perpendicular to
the side of the rib as at g h, while on the side of the rib which rises from the central pillar they are worked concentrically, the
groin being made out by the plaster covering. But this compartment was so distorted by fissures that I am not certain of the
true direction of the courses. In the restoration of this vault, which was fully carried out after my examination of it, the
surfaces were found to be in such a rough and loose condition as to make it necessary to cover the whole wit]). a new coating
of cement, by which its joints are effectually concealed.
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in contact with the inner face of the door to secure it. B, C and D would enable the watchman to
ascertain the presence of persons at the door below, and if necessary would serve as machicolations to
annoy thieves. B and 0, are cut vertically down through the vault, D is sloped as if produced by the
withdrawal of a voussoir. Possibly a lamp was suspended through this hole to light the passage
beneath. The whole structure is plain and vaulted in the simplest manner. The vault ribs rest on short
shafts, which are sustained by corbels ; some of the shafts are cut off abruptly, and there are marks
against the wall which show that cupboards or ambreys were fixed against them. The tile pavements are
very curious as specimens of the mode in which such pavements were laid in compartments. At Q(Fig 9)
is an opening, at the back of which is a square hollow pipe, about six inches diameter, now stopped up.
This slants downwards through the thickness of the wall, and served as a hagioscope or "spying pipe,"
as King calls it. This antiquary describes the Treasury building and its machicolated passage in his
" Munimenta Antiqua," 1805, vol. iv. p. 157. He imagines it to have been the "Monk's Prison,'' and
amusingly explains its arrangements on that supposition. In his view the window T is represented as an
open arch, similar to the one above it. All the windows and lights of this building are square headed and
without hoodmolds.
NOTE

A.-ON THE GEOMETRICAL FORM OF THE CRYPT VAULTS.

Let A BC (Fig. 14) be a triangular compartment like those of the crypt, one side of which (B 0), is an
arc of a circle described from the opposite angle (A). The other sides (A B, A 0), are equal. Let it
be proposed to cover this compartment with a vault, of which the ridge (F E) shall be horizontal,
and therefore parallel to the line (A D), which bisects the angle (BA 0). Every vertical section of the
vault as ( G K L ), perpendicular to the middle plane, (A D E F), to be terminated upwards by a semicircle
of the diameter ( G L ), at the place of section.
Join (F C, F B), and let (D E) be equal to (D C), so that the end section (B E 0) is a semicircle
whose diameter is (B 0). (The curvature of (B 0) is so small that we may neglect it in this explanation).
It is evident from the figure that the vault will have the form of an oblique semicone, of which (F) will
be the apex and (0 E B) the base; also that any transverse section (GK L), will be a semicircular arch,
of whi~h the horizontal diameter will be at ( H), where the line (I<' 0) intersects the plane of section ; and
(G H) will be the quantity of stilting of the arch. The triangles (FA C, FA B) will be in vertical
planes.
If this vault be intersected by two other semicylindrical vaults on each side, perpendicular to the
sides (A 0, A B), respectively, of the compartment, we obtain the form of the crypt vault as in (Fig 15).
This, in which the su,me letters are used, as in the upper diagram Fig. 14, shows the form of the vaulting
surfaces. A plan (A' Bi C'), corresponding to the crypt compartment B H K (Fig. 1) is placed below
to show the arrangements more clearly, as well as the seats of the groins.
The portion of the conical vault of Fig. 14, which would have extended from the apex (F), to the
point (P Fig. 13) where the crowns of the central and transverse arches meet, is omitted in the actual crypt;
for, although the vaulting cell, which it would form by its intersection with the lateral vaults is geometrically
possible, its form renders it inadmissible. * The two opposite lateral vaults meet, therefore, in the groin

* The form of one-half of the above vaulting cell is indicated by the lines (A F P RA Fig. 15). It is bounded by the
vertical line (A F), O:l the one hand, and by the groin (A lt P) on the other. Its upper surface (F R P) is the portion of
the semicone, of which (F) is the apex, and (F R) the lower edge, being part of the impost line (F C) of the semicircular
arches which constitute this surface. Manifestly (A FR) is part of the vertical surface of which (A' C1 Fig. 16) is the seat,
and the portion of groin (AR Fig. 15) is, therefore, in that vertical plane, and parallel to the edge (a r) of the lateral vault.
But the groin, from(R to P), results from the intersection of the crown of the latera(vault with the conical surface (F RP).
The opening (ARP) of the vaulting cell is, therefore, pointed above and below, and is in the form of a leaf, and the cell itself
" mere angular deep recess, manifestly useless for architectural purposes.
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(A P). The formation of the curved groins may be shown by examining the groin (G• N' Fig. 16),
shown in perspective at (G M N, Fig. 15 ). This results from the intersection of the lateral semicylindrical vault (G g n N), with the stilted conical vault (G H K N), of which (G H) is the stilt. The
portion of groin (GM), is in the vertical surface (G H M), and is parallel to (gm), the edge of the
semicylindrical vault. The .seat of this portion of the groin, (G' M', Fig. 15), coincides with the line
(A' QI C'), which is the seat of the vertical surface, of which (G H M) is a part. But the groin. from
(M to N) is the result of the intersection of the vaulting surface (M m n N), whose transverse section is a
segment ( m n) of a circle less than a semicircle, with the conical vaulting surface (H K C E. Figs. 15, 14),
whose transverse sections are all entire semicircles. The curves of the seats may be obtained by
geometrical projection.
THE PRESIDENT, Mr. TITE, M.P., rose and said-He had asked the friend, who had been good
enough to occupy his seat, to do him the favour to surrender it for a few moments to enable him (the
President) to apologise to the learned Professor, who had read the paper, ·for his inability to be present at
an earlier hour of the evening. He had intended to have been so, bnt was prevented by a public duty
which he could not avoid. A division of the House of Commons upon an important question had only taken
place about twenty minutes before his arrival in the room ; and therefore he had missed the pleasure of
hearing the earlier portions of this very learned paper. He was quite sure they all felt greatly indebted to
gentlemen who, like Professor Willis, took up architecture, not as a profession, but as a fine art, and
with a view to their instruction and information on the principles which actuated the ancient architects
and characterised their works. In that respect no one had done more than his learned friend, as they
had the pleasure of acknowledging a year ago, when they recommended that he should be presented with
the Royal Medal in testimony of the feeling he had just ventured to express. They, as architects,
might draw lessons from the learned essay which, on this occasion, the Professor had been good enough
to read before them. He thought if they, as professional architects, paid half the attention Professor
Willis must have done, to the details of the masonry and the mode of construction adopted by their
ancestors, they would do well, and would gain that which every architect desired, viz. an intimate
acquaintance with the methods and science of their predecessors ; it was idle to be seeking to
realise the forms of ancient architecture unless, at the same time, they realised the reasons which
had influenced them, and the skill and science which they had brought to bear upon their works.
In this respect the paper they had heard this evening was eminently successful. He did not think
the architects of the period referred to were unlearned : they were evidently thoughtful and careful men,
and devoted their lives to the occupations which engaged them. They were most likely connected with
the religious institutions of which they formed a part. They had not the exigencies and claims of social
positioh and family matters which influenced architects of the present day: therefore they had more
liberty and more leisure to devote to questions of this sort. With regard to the circumstance mentioned·
of this alternated colouring, it was interesting to hear of this example which had been found in England.
The most remarkable instance he had seen was in Sienna, where the alternate lines of black and white
marbles in the great Cathedral and other buildings in that City, had a curious effect, which might teach
them bow skilfully those materials were used, and how picturesque was the effect produced by their
use. He was not aware till now that the same plan had been carried out in England ; and if they
studied the thing with the same care as the Italian architects had done, they could, do doubt, with the
materials at hand, produce effects equally picturesque and beautiful. Previous to inviting remarks upon
the subject brought before them in the present paper, he would briefly allude to the two important facts
which had been communicated to them this e'l'ening. One was the "entire satisfaction "-for that was
the language -of Her Majesty with regard to the recommendation that the Royal Gold Medal should
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be presente~ to Mr. Anthony Salvin, which recommendation, he was thus happy to find, had met with
Her Majesty's entire approbation. The other was the distinguished honour done them by the Prince of
Wales accepting the office of Patron of this. Institution, in that respect following the example of hi.g
great, generous, and good father. He hoped the time would co~e when they would have the pleasure
of seeing the Prince of Wales take the chair, as he had seen the late Prince Consort do, at some of the
meetings of the Institute, and that they should find him the same generous,. good, and benevolent
patron of art as his father had been. Repeating his apology fo:r not having been present earlier in the
evening, he would now invite remarks upon the paper read, with regard to the architectural and
archreological curiosities which had been brought before them..
Mr. ARTHUR ASHPITEL, V.P. (responding to the President's invitation), said he had the honour a
short time back of reading in this room some remarks upon the origin of crypts, tracing them back to the
Basilica, or early Christian Church; and he had promised, when oppo:irtunity served, to continue the
subject down to the Medireval period. Partly through severe illness, and partly from a great pressure of
occupation,. he had not yet been able to fulfil that promise. He had listened to the paper read this
evening with extreme pleasure and interest, because it had supplied in a manner far better than he could
have done it, a description of one of those crypts which he meant to. have brought before their notice. at
a future day. Some years ago the Archreological Association assembled at Worcester, and on that
occasion he was requested by the late Lord Londesborough to read a paper upon the Cathedral; frut having
only three or four days' notice, so far from having time to prepare any written remarks, he had enough to
do to prepare a few diagrams, and was obliged to deliver an extempore address, which was afterwards
very imperfectly reported. This crypt of Worcester Cathedral interested him extremely. It was l!-t a
time, they might remember, when a certain number of their Fellows were most earnest for what they
called the Saxon period, and amongst the rest the late Mr. Edward Cresy, and there was an attempt to
make up a theory to prove this crypt to be Saxon. He went down to Worcester, and after looking at the
different authorities he thought there was one overwhelming proof that this crypt, which was said to be that
built by Oswald, was really the work of W olstan; and although there is a slight discrepancy between the
account of William of Malmesbury, as printed in Wharton's Anglia Sacra, and that in the "de gestis
pontijicum," yet the substance of the story is clear. It relates that the new Cathedral was built close to
the old one formerly erected by Oswald, and in the same churchyard, which latter was then about to be
pulled down. That W olstan, looking at both, was moved to tears, and when remonstrated with by the
bystanders, who told him he ought rather to rejoice that he was spared to see a building so much larger
and more beautiful than the old one completed under his auspices, made answer that he wept to think
men had lost in holiness of life and care of souls what they gained in the art of pompous building.
After which the old Cathedral was pulled down.* Nothing, continued Mr. Ashpitel, could be more con~
elusive that this was W olstan's crypt. What then was his horror at finding that some gentlemen,
members of the Archreological Institute, had been told that he had said just the direct contrary, They
were told at the congress lately held at Worcester, that he had affirmed that it was Oswald's cryptnotwithstanding in the plan published in the volume of Worcester Transactions it is clearly engraved
"The crypt, said to be Saxon, but by Wolstan, 1084." He would not have intruded these remarks had
it not b~n that he found last year this story had got about. He remembered this crypt well, and had

* There is another equally strong proof that the crypt is the work of Wolstan, and that is taken from a MS. in the
Harleian collection (4660, p. 16) dated 1092. It is a charter of Wolstan's settled in a synod which he says he had convened
" in the monastery of St. Mary, in the crypts which I have built from the foundations." An attempt has been made to show
that the expression " Sanctre Marire in criptis," might be the name of the church, Saint Mary of the Crypts, but all the other
~.ocuments call it " S. Maria Genetrix," Besides, the correct Latin would have been S. Maria de criptis, just as we have
" S. Maria. de arcubus," " S. Maria de Loretto," and many other instances.
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seen it many times since. It was, as stated by Pr0f. Willis, very dark, and unless it was properly lighted
they could not make much of it. On one occasion his friend Mr. David Roberts was with him; and the
crypt was lighted up specially, when Mr. Roberts made some sketc_hes which he hoped he should one day
produce as a large picture. With regard to the plaster on these crypts, he believed the plastering of
these ancient buildings was not-to use the milder term-for "fictile" purposes, nor was it done for a
sham, but simply because it was the best material for what they called fresco painting, but which is more
properly a species of tempera. They could not paint well upon stone. Prof. Willis would remember
this was the case in the crypts of Rochester cathedral, which are plastered, and where there are still a
oonsiderable number of monograms in colour, apparently stencilled; and Mr. Scott would tell them that in
Westminster Abbey the arches in the refectory, the work of Edward the Confessor, had been plastered
and in somB places had been coloured in the same way, so that they must acquit the Medireval architects
of anything like sham in this respect. -They were fond of ornamenting their buildings with painting, if
it were only with a simple line to relieve a moulding and break a flat surface, and they must give them
the credit for having the good sense of seeing that plaster was the best ground they could use to put
their colours upon. With regard t0 the curious effects of these groined spandrils being curved, it was a
singular fact that England seemed to have outgone all other countries in the ability and the fancy, and
the boldness with which the groining was executed. In examples abroad they had, with but few
exceptions, simply an intersection of one groin with another, the points of the spandrils being generally
at right angles to the wall a:p.d to the ridge rib. In England was invented that vaulting which,
bBginning with simple groin ribs or ogives, and then proceeding in later styles to subdivide these by
tiercerons, and then by lier·ne ribs, had at last developed itself in that domical, or rather contra-domical,
form we now call "fan tracery;" one of the boldest, most fanciful, and most scientific, so to speak, of
ceilings they could possibly put over a building. Whether this was the result of mathematical science
or not it was difficult to say. It is common to assert the Medirevalists were ignorant of every sort of
science. He could scarcely believe that men who were constantly working with compasses in their hands
could be utterly without a knowledge of geometry. He thought they must have taught themselves
geometry from going again and again over the problems connected with tracery, and particularly groining.
The intersection of curved surfaces must have been a thing constantly before them, and they must have
found the lines to get out the centering to support the groin ribs at .these intersections, or they could noi
have been put up; and this could only be done in the simplest way by a system of ordinates and
co-ordinates, so that he could not think the architects of those days were as ignorant of the principles of
mathematical science as some people seemed to think. On the other hand, there was no doubt they
learnt very much by practice. They put up a thing, and if it failed they made it stronger next time,
and, if it was found to be unnecessarily strong, then they reduced it on another occasion, so that he
believed there was a great deal of scientific as well as practical knowledge amongst the Medireval
architects. One thing peculiar to England was that species of groining, assuming surfaces of almost
conical principle. These were, however, matters of dry mathematics, which he would not trouble them with.
He could only say further he had experienced extreme pleasure in listening to this paper, and he would
take the liberty of asking the learned Professor one question which arose out of it. He had had the honour
in this room of pointing out the way in which the crypt developed itself from a small place under the
altar of the early Christian Basilica till it became a little chamber, and then at last a small church, under
the altar approached by one and sometimes two flights of steps. It was his hope at a future time, unle~s
it was done in the meantime by abler hands, to continue th.e history of the ·crypt from the point at which
he had left it, when it became gradually of larger and larger size from the time of the early Christian
Basilica down to the early part of the decorated period. But the question he had asked over and ovBr
again, both in this room and before the Society of Antiquaries, was this- why it was that the period
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when the '-~rypt bad become a most imp~rtant and remarkable feature of very many churches-when it
bad become as large as the chancel itself-as in the case of Old St. Paul's; just at the period of the transition from the early English to the Decorated period, in the most palmy period of Medireval architecture,
why it was all at once the building of crypts ceased altogether? Subsequent to that period there was no
large decorated or perpendicular crypt. Here and there small crypts incidentally existed, but the great
feature they admired so much at Rochester and Canterbury, and that which but for the great fire of
London they might still have had to admire, St. Faith under St. Pauls, was going out of fashion, without
any possible reason being assigned for it. There was no great religious change or disturbance, no alteration
either in habits or worship. There was no reason that he could see or hear of, either in this room or
that of the Antiquaries, why this fine feature of our churches should have been wholly and entirely
abandoned, and he trusted the learned Professor would be able to throw some light on the subject.
Mr. G. G. SCOTT, V.P., said there was but little he could venture to add to what had fallen from
Professor Willis and Mr. Ashpitel; but there was one remark he would make which was suggested to
his mind by the two papers of this evening, which had been so well coupled together. That was as to
the extreme importance of a society like this doing all it could to urge and encourage its members and
others to obtain and preserve illustrations of their ancient buildings. The first of the papers read this
evening had been most admirably illustrated by photographs of one of the most interesting series of
ancient sculpture existing in England. Photography was almost the only means of illustrating those
works of the sculptor's art in their decayed state: it was almost impossible to give due effect to them
by drawings. He thought they ought not to leave it wholly to the unaided efforts of a private
Association to carry out a work of this kind, but that the funds of the Institute might be properly
applied in aiding it to procure illustrations of the rapidly decaying structures of ancient times. It was
in many caaes impossible to do it by other means than photography, and he thought they owed a great
riebt of gratitude to the Architectural Photographic Association for the way in which they had now
taken it up. Closely akin to this subject was that which Professor Willis had followed up with his
photographic eye and mind ; for he seemed to possess the peculiar art of seeing through a stone wall,
and by his peculiar talent he did that for the structure which photography did for the art of these
buildings. Although they could do a great deal in promoting the illustration of these buildings by
means of photography, it was not so easy to find persons capable of doing the work of Professor Willis,
because it was rarely they met with a person possessed of anything approaching to that peculiar faculty
which the learned Professor had for this description of architectural illustration. What he however
(the Professor) could do almost at first sight others might do by giving more study to it. Although it
was difficult for them, as architects, in overhauling an ancient building to get time to go into these
things sufficiently, it was a crying evil that they did not in some manner make time for it. He thought
they must all of them have upon their consciences the pressure of sins of omission in this matter ;
that they had let opportunities pass by without making records which were so important for the
illustration of Medireval architecture. On reading one of the papers read by Professor Willis before
this Institute many years ago, he was struck with his remarks on the curvature of the ribs of vaulting
as being arbitrarily varied so as to suit them to their peculiar positions-sometimes no_t exactly taking
the line which would be derived from the mathematical structure; and he (Professor Willis) advised
that any person who had an opportunity of putting scaffolding up to a groined vault should take the
curvature of the ribs, and see whether they followed the exact mathematical line, or whether they were
thus varied to adapt them to suit the exigencies of the case, or to enhance the beauty of the groining.
Upon reading that suggestion half a dozen places occurred to him where he had erected scaffolding and
bad never thought of thiP thing. They ought, therefore, to keep it in mind, and avail themselves of
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each opportunity which presented itself. If they could not find time to do it themselves, they might
employ some one in whom they had confidence to do it. Many of them had subordinates who were
good antiquarians, and capable of making valuable researches ; and it was their bounden duty to have it
done or to do it themselves. As to the matter itself which had come before them, it had been dealt
with so thoroughly by Professor Willis that he saw no room for further observations upon it. He had
brought before them a curious instance of the systematic use of coloured stones, but it was not a
solitary one. Examples of the same kind were to be found in some of the Northampton churches,
exhibiting courses of white and irony-brown stone, but it was not by any means a general principle of
English architecture. With reference to what Professor Willis had said in the construction of the
Chapter-House as to the pressure on the outer walls, it ought to teach them that in determining the
form of an arch, they ought not to be actuated by the mere rules of particular styles. There was no
doubt that the great reason for adopting the pointed arch was that they were continually finding in the
larger buildings the round arches giving way, and therefore they wanted a higher arch. Those who had
frequently erected large round arches to the support of great weights, and standing on walls of any
considerable height, must have found this to be the case, unless they made the abutments enormously
bulky, as in the Baths of Diocletian, where the aisles are almost blocked up with solid masses of
masonry. It does not seem to have been the case, as Dr. Whewell had suggested, that the pointed
arch was first used for the side arches of vaulting to accommodate narrow bays to the height of the
wider span. They found, on the contrary, semi-circular arches used later in these side bays than was
the case in the great centre spans. The real cause was to provide an arch of less outward pressure for
positions where structural reasons demanded it. If architecture should come back to pure common
sense, they would learn that though they built in the round-arch style there were many situations in
which common sense almost demanded the use of the pointed arch; and though building in the pointed-arch
~tyle there are positions in which the round arch is much more convenient, and any really practical style
ought to admit of perfect liberty in this respect. As to the rough architecture, such as that described
in the Crypt at Worcester, in which the rude stone work was encrusted with plaster, he considered that
Professor Willis was wrong in saying he thought anybody would regard plaster so used as a sham. If
any persons thought so, he (Mr. Scott) was not one of them. It was anything but a sham. But this
fact they all knew, that the architecture of the present day had been degraded by what was really sham,
and as every one knew whether what he was doing was so or not, it behoved them to do, each in his
own individual sphere, his very utmost to relieve their noble art from this degradation.
PROFESSOR KERR, Fellow, would beg Professor Willis to include in his reply an answer to this
very interesting question. They all knew how complex was mediieval construction as regards the use of
the arch, with its buttresses, to resist the concentrated pressure of groining, its pinnacles to add to the
value of the buttress, and so on, he should like to ask Prof. Willis-who was the very best man to refer
to on such a subject-whether he had observed in mediieval work anything equivalent to chain bond, not
in iron, but in the form of cramps or dowels. Such continuous bond in the case of this chapter-house
would have obviously prevented the initiation of the destructive process which rendered it necessary to
re-erect a portion of the building in the 15th century. Also had the lecturer observed anything like the
equilibration of the arch in medirnval work which again might have of itself rendered this structure
secure?*
Mr. JOHN P. SEDDON (Hon. Sec.) said that having had the privilege of a previous explanation
"' I have been >ince informed by a friend that Viollet le Due shows iron chain bond of very early date; and I remember
that Prof. Willis in his <lisqnisition on Fan Groining (Transactions R. I. B. A.) shows something very like Equilibration.-R.K.
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from Profe&sor Willis of the subject he had brought before the meeting that evening, and having had
occasion only a few days before to go to Canterbury, he had taken some trouble to examine whether there
was anything in the ribs of the crypt existing there corresponding to the class of treatment at Worcester
which had been described to them. He found that the whole of the vaulting ribs of the crypt were
likewise covered with plaster. He also tried to discover, where the angles happened to be broken away,
whether the same description of core had been prepared for it; but as far as he could discover, without
aiding the dilapidation by pulling any of it down, he believed the stone under it was nearly of the same
shape as the finished plastered surface of the rib itself-but it was certainly rough, and had evidently
never been dress.ed as if inteuded to have been left exposed, and therefore he assumed that it had been
prepared for plastering from the first; and upon the plaster there still remained thronghGillt the crypt
many indications of painting, while in one apsidal chapel beneath that of 8. Anselm, which had
esc~ped the effacing coats of whitewash that had obscured the rest, there still remained elaborate
. paintings of the Norman era. covering the '"'hole surface of the waHs and vanltmg. It would appear
therefore that the reason given for the plastering was, as Mr. .Ashpitel had said, for the express
purpose of providing a surface for such decorntion,. and with no. intention of effecting any "sham."
Mr. C. F. HAYWARD (Hon. Sec.) s!lid, allusion having been incidentally made by Prof. Willis
to Margam Abbey,. which he had stated was unknown to· him previously, he (Mr. H.) might obseYVe
that it was a very beautiful and interesting ruin standing in the grounds of Mr. C. R. M. Talbot at
Taibach in Glamorganshire. The chapter-house particular1y was. well worthy the attention of all, and had
afforded to himself immense pleasure as well as instruction.. Marg.am Abbey was placed in the list of
subjects recommended for drawings to be made for the Institute•prizes of this year. He therefore took
the opportunity of reminding gentlemen of this, and at the same time would observe that permission
must be obtained in order even to see the ruins, as they were standing in private gardens.
Professor WILLIS said it would be difficult to explain his views with respect to crypts without
entering into a long discussion, which 1ihe late hour preventing him, he could only refer to his histories of
Canterbury and Winchester, in which he had endeavoured to illustrate the origin and use of this part of
the early churches. He would merely remark that the crypt, as an ecclesiastical mcember of a church,
might be said to have been abandoned in England with the Norman style; for the few later examples
were either beneath continuations of Norman buildings with NoFman crypts, and therefore constructed to
carry the floors eastward on the same level, or higher, as at Canterbury, Winchester, York, and
Rochester; or else to serve as a foundation. for parts of the church which stood on the slope of a hill, or
other uneven ground, as at Glasgow, Hereford, and Siena. In great Early English churches, erected
like Salisbury upon new ground, no crypt was employed; and Worcester Cathedral, begun four years.
after Salisbury, offers an Early English choir standing on a Norman crypt, and extended eastward
beyond it with a pavement placed on a lower level, instead of being raised by an Ela.rly English continuation of the Norman crypt.
In reply to Mr. Kerr, the Professor referred -lo the pier arches of Westminste11 Abbey and to
Lincoln Cathedral, in which cases iron ties and wooden bond timbers are introduced a.t the feet of the
arches, as a tie to prevent them from spreading.
THE PRESIDENT said it was now his pleasing duty to propose a vote of thanks to Prof. Willis
for his very able and instructive paper; and be had no doubt it would be passed by acclamation. He
quite agreed with all Mr. Scott had said with regard to the advantages of photography as applied to the
illustrations of architectural works. He hoped in course of time ·they should possess a judicious and
useful collection of these curious sculptural remains through the art of photography, and he was sure
they felt indebted for what Mr. Lightly had done in that direction.

DESCRIPTION OF THE PLATES.
ILLUSTRATIONS OF THE CRYPT.
Fig. 1. Plan of the central portion of the crypt, described at pp. 214, 216. k l m is a rna:,;:,; of
masonry, the foundation of an Early English pier above. A similar mass is on the south :,;ide.
The three central arches of the apse are walled up ta within a few inches of their western
faces, and the eastern part of the crypt beyond them filled up with earth, as shewn by the dark
shade. The intermediate pillars of the crypt rest upon a continuous foundation wall, which
follows the curvature of the apse (from X to Y) and the central range upon a similar wall, which
meets the former wall at Y.
Fig. 2. Section of part of the crypt, to explain the construction of the vaults, p. 217.
Fig. 3. Perspective dissection of part of the vault, p. 217. In this figure, the lower part of the nucleus
or core is represented by the lithographer with an appearance of greater precision in workmanship than it really possesses.
Fig. 4. Horizontal section of vault immediately above the abacus, p. 217.
Fig. &. Horizontal section of the vault ribs of the central pillar (W, Fig. 1), pp. 214, 216, 222.
Fig. 7. Perspective sketch of arches (K, M, L) and groins (CA, DA, AB,) of Fig. 1, p. 215.
Figs. 14, 15, 16. Geometrical forms of the vault, p. 224.
ILLUSTRATIONS OF THE CHAPTER HOUSE AND TREASURY.
Fig. 6. Horizontal section of the vault of the chapter house, immediately above the abacus, p. 222.
Fig. 8. Ground plan.
The dividing points of the severies are numbered from i to 10 consecutively. These numbers apply to
the buttresses, ribs, vaults, &c., in common.
A C D E. The line of the section, Fig. 11.
F G. The original Norman doorway in the centre of the compartment, 9, 8.
H. The doorway introduced when the cloister was built c. 1372, and placed out of the centre of the
compartment to suit the arrangements of the cloister.
K. Norman passage from the cloister to the space south of the choir, vaulted without transverse arches.
The groins pass unsymmetrically from one side wall to the other, on account of the doorway Q.
L. Pointed archway.
M. Passage leading to the Prior's buildings at N, now destroyed: The two latter passages are formed
by the piers which support the east part of the treasury added in 1377, which also extends over
the vault K, and over P Q.
0. Entrance archway, part of the cloister work, c. 1372.
P. A triangular apartment included between the chapter house, the Norman passage wall, and the wall
of the cloister, and entered by a Norman doorway at Q. A staircase has been lately set up in
this apartment to give access to the rooms above.
R S. Two recesses with a stone seat in each, covered over head by a remarkable horizontal arch, formed
of large blocks of sandstone. The wall which divides R from P is only 1 foot thick.
T. Stairs leading to the treasury from the south-west corner of the vestries of the presbytery, now the
choir of the cathedral.
Fig. !l. Plan of the chapter house, taken at the level of the window sills, and above the abacus of the
central pillar, in the line F G H, Fig. 11, including the plan of the treasury.
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A to F shew the arrangements of the ribs and surfaces of the vaults, explained at p. 223.
Fig. 9 a. Profile of the mouldings of the chapter house windows.
Fig. 10. Plan of the upper floor of the treasury. This building is fully described at p. 223.
Fig. 11. Section of the chapter house, on the line A 7 C D E, Fig. 8. In this section, as in the
plans, the Norman walling that remains is indicated by a dark tint, and the Perpendicular work
by a light tint and different hatching.
The half A C of the section is taken through a vault rib, 7 C, and passes close to the side of the buttress A,
for the purpose of shewing it in elevation rather than section : the pinnacle shaft at the top has
been removed in the recent restorations. The line from R upwards shews the surface of the
original Norman wall. The timber roof was taken down and sold with the lead by the Puritans
in the civil war, consequently the framing shewn in the section was set up after the Restoration.
The half D E of the section passes through the middle of a compartment. The original extent and
thickness of the Norman wall is shewn at E M N, M N being the window arch, of which one
remains on the north side (p. 219.) 0 P is the outer face of the Perpendicular wall. Q the
section of the part of the Norman vault, which was undisturbed by the restoration in the
fifteenth century. K, the part of the Norman vault curved downwards to the wall, was removed
and replaced by the pointed vault, of which L is a section of the horizontal ridge ( vide p. 222).
In the section G S T of the great rib, the green voussoirs are tinted dark, and the white of a lighter
shade. It will be seen that the first six voussoirs G S are green, and the remainder, from S to T,
alternately white and green The green voussoirs being in one piece extending through the
thickness of the vault, and the white in two pieces or courses, as explained at p. 222,
Fig. lla. Transverse section of a vault rib and vaults of the chapter house (p. 222).A B. The parti-coloured rib with parallel sides.
A and B are in one piece in the green stone, and in two pieces, as in the drawing, when of white
stone.
C C. Rough lumps of light tufa forming the vaults of the Norman part.
D. The plastered surface.
Fig. 12. Vertical section through the room G (Fig. 10) of the treasury, the room above and the passage
below; taken parallel and near to the outer surface of the Norman wall of the chapter house, to
shew the remaining traces of its exterior and the position of the window, explained at p. 219.
Fig. 12a. Section of window-mold and arch above it.
Fig. 13. Elevation of one interior compartment of the chapter house, with the traces of the original
doorway. This elevation is shaded, so as to exhibit the distribution of the green and white
materials (vide pp. 220, 221). Mr. Perkins informs me that the green stone is from Higley,
above Upper Harley, on the Severn; the white stone is the oolite of Bredon Hill or Bath; and
the red stone (employed in the Perpendicular alterations) from Holt. Above the arcades, the
right half of the drawing shews the inserted window and vault rib of 1400 ; and the left hand
the Norman window, the position of which is determined by the remaining one shewn in Fig. 12
( vide p. 219.).
Fig. 13a. Section of wall to shew the disposition of the interior surfaces. Profiles of the mouldings,
indicated by the letters of reference, are given in the upper part of the plate.
Fig 13b. Horizontal section through the niches.
Figs. 14, 15, 16. Diagrams to illustrate the geometrical forms of the crypt vaults, explained in Note A
p. 224.
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