
















































































































































































































































































































































































































height tolerances, ready for assembly and erection.
This is useful in occupied premises, such as offices and
shops, where the site work would be reduced.

13.6.2 Housed or Trenched
Figure 13.10(b): The housings are cut into a quarter-
depth of the plate thickness and the studs are skew-
nailed at each joint with two 75 mm round-head wire
nails. This method can be easily handled on site; how-
ever, although housings are ideal for easier nailing,
straightening and retaining any twisted studs, the
method is rarely used nowadays because of the added
time element.

13.6.3 Butt-jointed and 
Frame-anchored
Figure 13.10(c): This modern method, already referred
to in Section 13.5.3, has most of the benefits afforded
by housing joints – with the exception of straightening
out a stud already in a state of twist. The studs need to
be fitted tightly and two framing anchors per joint –
one on each opposite face-edge – are nailed into pos-
ition with 3 mm � 30 mm sherardized clout nails.

13.6.4 Butt-jointed and Skew-nailed
Figure 13.10(d): Again, this is the most common
trade-practice, not because it is the best, but because it
is the quickest method of jointing. Originally used
only on cheap work, this method is now widely used.
The stud should be a tight fit, otherwise the relative
strength of this joint is very much impaired. Three
75 mm wire nails should be used, two in one side, one
in the other (as shown in Figure 13.6). This technique
requires one support-nail to be partly driven into the
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(a) (b) (c) (d)
Figure 13.10 Stud joints to
sill or head plate

Traditional Modern

Figure 13.11 Door-stud/sill-plate joints

plate, at about 45�, on one line of the stud-position, so
that when the stud is against it, the nail-head pro-
trudes to the side. The stud is then fixed against the
support-nail with two fixings, the support-nail
removed with the claw hammer and used as the 
central fixing on the other side.

13.7 DOOR-STUD AND 
SILL-PLATE JOINTS

Figure 13.11: Traditionally, these joints were dove-
tailed and pinned (dowelled or nailed), as shown, to
retain the base of the door-stud effectively. Studs of
63 or 75 mm thickness were used.

The present-day method uses door studs reduced
to 50 mm thickness, resting on the floor and 
butted and nailed against the sill. As described 
previously, two 100 mm wire nails are driven slightly
dovetail-fashion into the end of the plate and one 
centrally placed 75 mm wire nail is skew-nailed into
the floor.



13.8 CORNER AND 
DOORWAY JUNCTIONS

Figure 13.12: This small-scale plan view of a room
might be an uncommon layout for partitioning, but
serves to illustrate the four junctions requiring differ-
ent treatment. The best treatment each could receive
would involve the use of three vertical studs, but other
treatments shown here are sometimes used.

13.8.1 Corner L-junction
Figures 13.13(a)-(c): The plan view (a) shows the first
choice of construction using three full-length corner
studs to provide a fixing-surface on each side of the
internal angle. As seen in the isometric view (b), short
offcut blocks should be fixed in the gap existing

between two of the studs, to add rigidity and give
continuity to the rows of noggings. For possible econ-
omy of timber and to achieve a similar result, a prac-
tical method of using vertical noggings is shown at (c).
This could save a full-length vertical stud, as usually
the noggings required can be cut from offcuts and
waste material.

Alternative Methods
Figures 13.13(d) and (e): The first alternative (d) is
reasonable, but would involve interrupting the parti-
tioning operation to allow for plasterboard to be fixed
to at least one side of the first partition, before the
second partition could be built. The second alternative
shown at (e) allows the whole partition to be built by
providing a fixing-surface to each side of the internal
angle, in the form of 50 � 50 mm vertical noggings
fixed between the plates and the normal horizontal
noggings. However, unless these vertical noggings are
housed-in, there is a risk of them being displaced
when plasterboard fixings are driven in.

13.8.2 Doorway L-junction
Figure 13.14: Where a doorway meets a corner 
L-junction, the problem of providing fixing surfaces on
the internal angle is the same as before, and a similar
treatment (a), using vertical noggings between normal
horizontal noggings, is used instead of a full-length
stud. The other methods (b) and (c), are similar alter-
natives to those shown in Figures 13.13(d) and (e) and
the same considerations and comments apply.
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Corner L-junction

Corner T-junction

Doorway L-junction

Doorway T-junction

Figure 13.12 Corner and doorway junctions

(a) (b) (c) (d) (e)

∗

∗

∗Vertical noggings

Figure 13.13 Corner L-junction

(a) (b) (c) Figure 13.14 Doorway L-junction



Provision for Architrave
In good building practice, another consideration at
this doorway junction, is that there should be provi-
sion for a full-width architrave on the side where the
architrave is touching the adjacent wall. In practice, 3
or 4 mm less than the architrave width is provided on
the inside angle to allow for eventual scribing of the
architrave against an irregular plaster surface.

13.8.3 Corner T-junction
Figure 13.15: As illustrated in the plan-view details,
this type of junction receives similar treatment in its
three variations to those illustrated and described
before.

13.8.4 Doorway T-junction
Figure 13.16: As seen in these illustrations, similar
treatments apply in the same descending order.
Another consideration in this situation is to pack out
the lining (as shown), if necessary, to achieve full
width architraves each side.

13.9 FLOOR AND CEILING
JUNCTIONS

Figure 13.17(a): Although stud partitions do not nor-
mally present weight problems on suspended timber
floors, certain points must be considered when a parti-
tion runs parallel to the joists and

● rests on the floor boards either in a different pos-
ition to a joist below as at A, or

● rests in a position that coincides with a joist below,
as at B; (both situations inhibiting floor-board
removal for rewiring, etc.);
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(a) (b) (c)
Figure 13.15 Corner T-junction

(a) (b) (c) Figure 13.16 Doorway T-junction

Figure 13.17 (a) Vertical sections

C D

A B

Nogging

● misses a joist required for head-plate fixings, C;
● creates a problem in board-fixings on each side 

of the head, if erected before the ceiling is boarded,
as at D.

Figure 13.17 (b) Head-fixings



13.9.1 Creating Head-fixings
Figure 13.17(b): This shows a method of overcoming
the lack of head-fixings by inserting 100 � 50 mm (or
less) noggings between the ceiling joists at about 1 m
centres. Where there is access above the ceiling joists,
as in a loft, these noggings can be fixed before or after
the ceiling is boarded; however, where there is no
access above, as with floor joists that have been
floored, then obviously the noggings must go in before
the ceiling is boarded.

13.9.2 Double Ceiling-and-floor Joists

Figure 13.17(c): This shows a way of overcoming all
the previous issues, but uses more timber and requires
extra work and careful setting-out at the joisting stage.
Arrangements of double ceiling-and-floor joists, with
support-blocks between, are set up. The blocks should
be inserted at a maximum of 1 m centres and fixed
from each side with 100 mm round-head wire nails,
staggered as in Figure 13.17(d).
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Figure 13.17 (d) Support-blocks

100 � 50 mm
ceiling
joists

225 � 50 mm
joists

12 mm
gap

Figure 13.17 (f) Partition at right-angles to joists

13.9.3 Creating a Beam Effect

Figure 13.17(e): To achieve more of a beam effect with
the double floor-joists – and so offset the disadvantage
of a direct load – the support-blocks could be replaced
by a continuous middle-joist, bolted into position
with 12 mm diameter bolts, 50 mm round or square
washers and 75 mm diameter toothed timber connect-
ors at maximum 900 mm centres.

13.9.4 Partition across Joists

12 mm
gap

Figure 13.17 (c) Double ceiling-and-floor joists

50 75 50

225

Figure 13.17 (e) Timber-connectors between joists

Figure 13.17(f ): This illustrates a situation that pre-
sents no problems, when the partition runs at right-
angles to the floor and ceiling joists. The sill or floor
plate is best fixed on the joists, to allow for expansion
and contraction of the floor membrane – hence the
12 mm gap each side – but can be fixed on the floor-
ing. Likewise, the head plate can either be fixed
directly to the joists or to the boarded ceiling.



13.9.5 Fixing Boards for Skimming
Figure 13.18(a): Plasterboards come in a variety of
sizes, perhaps the most popular of these being
2.4 m � 1.2 m of 9.5 mm or 12.5 mm thickness. The
illustration shows boards of 9.5 mm thickness, laid on
edge, fixed to stud-spacings of 400 mm centres, in an
arrangement suitable for skimming with finishing
plaster, after reinforcing the joints with bandage or
hessian skrim. Boards are fixed with 30 mm galvan-
ized clout nails, at approximately 150 mm centres.

13.9.6 Fixing Boards for Dry Finish

Figure 13.18(b): The illustration shows TE boards
(tapered-edge plasterboards) of 12.5 mm thickness,
laid on their ends to eliminate horizontal joints and
fixed to stud-spacings of 600 mm centres, using either
38 mm galvanized clout nails, at approximately
200 mm centres. Alternatively, bugle-head counter-
sunk, sherardized screws of a similar length can be
used to achieve a countersunk hole for filling and to
reduce the risk of surface damage from hammer-
blows. Decorators usually attend to the nail or screw
holes and also fill, tape and refill the vertical joints

within the indentation of the tapered edges, to achieve
a finish.

13.9.7 Spacing of Studs

Figure13.18(c): As illustrated, it must be noted that
the spacing of studs should start from the edge of the
door-stud, to the centre of the intermediate studs, to
achieve correct centres and full coverage of the door-
stud edge by the board material.

13.9.8 Fixing Noggings

Figure 13.19: As shown here, a temporary strut of
100 � 50 mm section, with bevelled ends to 
facilitate easy and quick removal, can be positioned 
to support a nogging during fixing with skew-nails,
then lightly tapped at its base to remove it for the 
next fixing.
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Figure 13.18 (a) Fixing boards for skimming

400 400

Door stud

∗

∗ Starting point for stud-spacings

Figure 13.18 (c) Spacing of studs

Temporary
strut

Remove

Fix

Figure 13.19 Alternative method of supporting noggings
during fixing

Figure 13.18 (b) Fixing boards for dry finish



14.1 INTRODUCTION

Brick or stone arches over windows or doorways, in a
variety of geometrical shapes, can only now be seen
mainly on older-type buildings. Present-day design
favours straight lines for various reasons, including
visual simplicity, cost, and structural requirements in
relation to new materials and design. Curved arches in
domestic buildings have been replaced mostly by vari-
ous types of light-weight, galvanized, pressed-steel
lintels as shown in Figure 14.1(a).

However, arches should not be regarded as old-
fashioned or obsolete and will still be required to match
existing work on property maintenance, conversions and
extensions. Also, some architects nowadays are using
geometrical shapes in modern design.

Arches for internal doorways, to be finished in plas-
ter, are quite popular and can be formed traditionally
with a structural brick-arch, although the modern prac-
tice is to use a lightweight, galvanized steel archformer,
which is easily fitted and fixed within a standard pre-
formed doorway, ready for plastering.

Brick or stone arches are built on temporary
wooden structures called centres, dealt with in the
next chapter.

14.2 BASIC DEFINITIONS

Figure 14.1 (b):

● Springing line: a horizontal reference or datum line
at the base of an arch (where the arch springs from).

● Span: the distance between the reveals (sides) of the
opening.

● Centre line: a vertical setting-out line equal to half
the span.

● Rise: a measurement on the centre line between
springing and intrados.

● Intrados or soffit: the underside of the arch.
● Extrados: the topside of the arch.
● Crown: the highest point on the extrados.
● Voussoirs (pronounced vooswars): wedge-shaped

units in the arch.
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Figure 14.1 (a) Modern steel lintels



● Key: the central voussoir at the crown (i.e. the final
insert that locks the arch structurally).

● Centre: the pivoting or compass point of the radius.
● Radius: the geometrical distance of the centre point

from the concave of a segment or circle.

14.3 BASIC TECHNIQUES

Before proceeding, a few basic techniques in geometry
must be understood.

14.3.1 Bisecting a Line
This means dividing a line, or distance between two
points, equally into two parts by another line inter-
secting at right-angles. Figure 14.2(a) illustrates the

method used. Line AB has been bisected. Using A as
centre, set the compass to any distance greater than
half AB. Strike arcs AC1 and AD1. Now using B as
centre and the same compass setting, strike arcs BC2

and BD2. The arcs shown as broken lines are only
used to clarify the method of bisection and need not
normally be shown. Draw a line through the intersect-
ing arcs C1 C2 to D1D2. This will cut AB at E into
two equal parts. Angles C1EA, BEC2, AED1 and
D2EB will also be right-angles (90�).

14.3.2 Bisecting an Angle

This means cutting or dividing the angle equally into
two angles. Figure 14.2(b) shows angle CAB. With A
as centre and any radius less than AC, strike arc DE.
With D and E as centres and a radius greater than half
DE, strike intersecting arcs at F. Join AF to divide the
angle CAB into equal parts, CAF and FAB.

14.3.3 Semi-circular Arch

Figure 14.3: Span AB is bisected to give C on the spring-
ing line. With C as centre, describe the semicircle from
A to B.
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CL = Centre line

Springing line

Rise

Crown

Voussoir Key

Extrados

B r i c k a r c h

Intrados
or soffit

Figure 14.1 (b) Basic definitions

A BE

D1 D2

C1 C2

Figure 14.2 (a) Bisecting a line

A BE

D
F

C

Figure 14.2 (b) Bisecting an angle

Figure 14.3 Semi-circular arch



14.3.4 Segmental Arch

Figure 14.4: Span AB is bisected to give C. The rise 
at D on the centre line can be at any distance from C,
but less than half the span. Bisect the imaginary 
line AD to intersect with the centre line at E. With 
E as centre, describe the segment from A, through 
D to B.

14.3.5 Definition of Geometrical
Shapes

Illustrated in Figure 14.5(a) is an explanation for some
of the other arch shapes to follow.

Hyperbola
This is the name given to the curve A, produced when
a cone is cut by a plane (a flat, imaginary sheet-surface)
making a larger angle with the base than the side angle
of the cone (e.g. for a 60� cone use a 70–90� cut).

Parabola
This is the name given to the curve B, produced when
a cone is cut by a plane parallel to its side (e.g. for a
60� cone use a 60� cut).

Ellipse
This is the name given to the shape C, produced
when a cone or cylinder is cut by a plane making a
smaller angle with the base than the side angle of the
cone (or a cylinder). The exception is that when the
cutting plane is parallel to the base, true circles will 
be produced.

Axes of the Ellipse

Figure 14.5(b): An imaginary line through the base
and top of a cone or cylinder, that cuts exactly through
the centre, is known as an axis. The shape around the
axis (centre) is equal in any direction, but when cut by
an angled plane – to form an ellipse – the shape
enlarges in one direction, according to the angle of
cut. For reference, the long and the short lines that
intersect through the centre, are called the major axis
and the minor axis.

The axes on each side of the central intersection, by
virtue of being halved, are called semi-major and
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Figure 14.4 Segmental arch

C

D

A B
E

ABCD = ellipse axes
ABC = semi-ellipse axes

AE or EB = semi-major axis
CE or ED = semi-minor axis

M
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Figure 14.5 (b) Axes of the ellipse
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A B

C

Hyperbola Parabola Ellipse

Figure 14.5 (a) Definition of geometrical shapes



semi-minor axes. The semi-elliptical arch is so called
because only half of the ellipse is used.

14.4 TRUE SEMI-ELLIPTICAL
ARCHES

True semi-elliptical shapes are not normally used 
for brick arches, as the methods of setting out do not
give the bricklayer the necessary centre points as a ref-
erence to the radiating geometrical-normals of the
voussoir joints. However, the problem could be solved
by using a simple, purpose-made tangent-template,
as shown in Figure 14.6(a). Therefore, the true semi-
elliptical arch methods shown here might only serve
to build a complete knowledge of the subject being
covered, leading on to the methods favoured by 
bricklayers.

14.4.1 Intersecting-lines Method

Figure 14.6(b): Span AB, given as the major axis, is
bisected at E to produce CD, a lesser amount than
AB, given as the minor axis. Vertical lines from AB

and horizontal lines from C are drawn to form the
rectangle AFGB. Lines AF, GB, AE and EB are
divided by an equal, convenient number of parts.
Radiating lines are drawn from C to 11, 21, 31, and so
on to 121; and from D, through divisions 1 to 12 on
the major axis, to intersect with their corresponding
radial. These are radials 1 to 11, 2 to 21, 3 to 31, and so
on. The intersections plot the path of the semi-ellipse
to be drawn freehand or by other means, such as with
the aid of a flexi-curve instrument.

14.4.2 Intersecting-arcs Method

Figure 14.7: Draw the major axis AB and the semi-
minor axis CE as before. With compass set to AE or
EB, and C as centre, strike arcs F and G on the major
axis; these are known as the focal points. Mark a num-
ber of points anywhere on the semi-major axis
between F and E; place the first point very close to F.
Number these points 1,2,3, etc. Now with the com-
pass set to A1, strike arcs H1 from F, and J1 from G.
Reset compass to B1, strike arcs H1 from G, and J1

from F. Continue as follows:

compass A2, strike K2 from F, L2 from G
compass B2, strike K2 from G, L2 from F
compass A3, strike M3 from F, N3 from G
compass B3, strike M3 from G, N3 from F
compass A4, strike O4 from F, P4 from G
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6 mm plywood

Tangent

Normal

300 mm

200 mm

18 mm panel pins,
touching top of wooden centre
at any position, gives correct line
of voussoirs on blade of template

70 70
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(a) Figure 14.6 (a) Tangent-template
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Figure 14.6 (b) Intersecting-lines method
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Figure 14.7 Intersecting-arcs method



compass B4, strike O4 from G, P4 from F
compass A5, strike Q5 from F, R5 from G
compass B5, strike Q5 from G, R5 from F
compass A6, strike S6 from F, T6 from G
compass B6, strike S6 from G, T6 from F

These arcs plot the path of the semi-ellipse to be
completed as before.

14.4.3 Concentric-circles Method

Figure 14.8: Draw the major axis AB and the semi-
minor axis CE as before. Strike semi-circles radius EA
and EC. Draw any number of radiating lines from E to
cut both semi-circles. For convenience, the angles of the
radials used here are 15�, 30�, 45�, 60� and 75�, each side
of the centre line CE. Draw vertical lines inwards from
points 1, 2, 3, etc. on the outer semi-circle, and horizon-
tal lines outwards from points 11, 12, 13, etc. on the
inner semi-circle. These intersect at points �, which
plot the path of the semi-ellipse to be completed as
before.

14.4.4 Short-trammel Method

Figure 14.9: Draw the major and semi-minor axes as
before. Select a thin lath or strip of hardboard, etc., as
a trammel rod. Mark it as shown, with the semi-major

axis A1E1 and the semi-minor axis C1E2. Rotate the
trammel in a variety of positions similar to that
shown, ensuring that marks E1 and E2 always touch
the two axes, and mark off sufficient points at A1/C1

to plot the path of the semi-ellipse to be completed 
as before.

14.4.5 Long-trammel Method

Figure 14.10: This is similar to the previous method,
except that the semi-major and semi-minor axes 
form a continuous measurement on the trammel rod;
the outer marks thereon move along the axes, while
the inner mark, O, plots the path of the semi-ellipse.
This method is better than the previous one when 
the difference in length between the two axes is 
only slight.

14.4.6 Pin-and-string Method

Figure 14.11: This method uses focal points on 
the major axis. These are shown here as F and G,
and either point equals AE or EB on the compass,
struck from C to give F and G. This time, to describe
the arch shape, drive nails into points F, C and G,
pass a piece of string around the three nails and 
tie tightly. Make a pencil jig, if possible, and cut a
notch in a pencil – as shown at C1 – remove nail 
at C, replace with pencil and jig and rotate to left 
and right, as indicated at HIJ, to produce a true 
semi-ellipse.
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14.5 APPROXIMATE SEMI-
ELLIPTICAL ARCHES

These approximate semi-elliptical shapes, as previously
mentioned, are preferred for brick or stone arches, as they
eliminate the freehand flexi-curve, simplify the setting
out and give the bricklayer definite centre points from
which to strike lines for the radiating geometrical-
normals of the voussoir joints.

14.5.1 Three-centred Method

Figure 14.12: Draw major axis (span) and semi-minor
axis (rise) to the sizes required, as described before.
Draw a diagonal line from A to C (the chosen or
given rise). With centre E, describe semi-circle AB to
give F. With centre C, strike an arc from F to give G.
Bisect AG to give centres H and I. With centre E,
transfer H to give J. Draw the line through IJ to give
L. HIJ are the three centres. Draw segments AK from
H, BL from J, and KL from I, to cut through the rise
at C and complete the required shape.

14.5.2 Five-centred Method

Figure 14.13: Draw major and semi-minor axes as
before. Draw lines AF and CF, equal to CE and AE,
respectively. Divide AF by three, to give A12F. Draw
radials C1 and C2. With centre E and radius EC,
strike the arc at D on the centre line. Divide AE by
three, to give A12E. Draw line D1 to strike C1 at G,
and line D2 to strike C2 at H. Bisect HC and extend
the bisecting line down to give I on the centre line.
Draw a line from H to I. Now bisect GH and extend
the bisecting line down to cut the springing line at K
and line HI at J. IJK are the three centres to form half
of the semi-ellipse. The other two centres are trans-
ferred as follows: with centre E, transfer K to give L
on the springing line; draw a horizontal line from J to
M and beyond; with centre M, strike an arc from J to
give the centre N. To transfer the normals G and H,
strike arc CP, equal to CH, and BR, equal to AG. To
form the semi-ellipse, draw segments AG from centre
K, GH from J, HCP from I, PR from N, and RB
from L.
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Figure 14.13 Five-centred method
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14.5.3 Depressed Semi-elliptical Arch
Figure 14.14: This arch uses a very small rise. The
geometry is exactly the same as that used for the
three-centred method explained in Figure 14.12.

14.6 GOTHIC ARCHES

14.6.1 Equilateral Gothic Arch

Figure 14.15: The radius of this arch, equal to the
span, is struck from centres A and B to a point C. The
line AD highlights a geometrical normal to the curve
and a line at right-angles to this, as shown, is known
as a tangent. Normals E, F, G, H, I, J, K, L, etc. are
indicated by broken lines to form the voussoirs of the
arch. Incidentally, points A, B and C of this arch, if
joined by lines instead of curved arcs, form an equilat-
eral triangle, where all three sides are equal in length
and contain three angles of 60�.

14.6.2 Depressed Gothic Arch
Figure 14.16: This arch is sometimes referred to as an
obtuse or drop Gothic arch. The centres for striking

this arch come within the span, on the springing line.
Bisect the span AB to give the centre line through E.
With compass less than AB, strike the rise at C from A.
Alternatively, mark the chosen or given rise at C from
E. Draw line AC and bisect to give centre F on the
springing line. With centre E, transfer F to give centre
G. Strike segments AC from F and BC from G.

14.6.3 Lancet Gothic Arch

Figure 14.17: The centres for this type of arch are out-
side the span, on an extended springing line. Bisect
the span AB to give the centre line through E. With
compass more than AB, strike the rise at C from A.
Alternatively, mark the chosen or given rise at C from
E. Draw line AC and bisect to give centre F on the
extended springing line. With centre E, transfer F to
give centre G. Strike segments AC from F and BC
from G.

Note that line AC in the above is optional and
need not actually be drawn.

14.7 TUDOR ARCHES

14.7.1 Tudor Arch – Variable Method
Figure 14.18: This method is best and can be used to
meet a variety of given or chosen rises. The geometry
is usually mastered when practised a few times.

Draw the span AB and bisect it to give an extended
centre line through E and down. Mark the rise at C.
Draw vertical line AF, equal to two-thirds rise (CE).
Join F to C. At right-angles to FC, draw a line down
from C. With compass equal to AF, and A as centre,
transfer F to give G. With the same compass setting,
mark H from C on line CI. Draw line from G to H
and bisect; extend bisecting line down until it inter-
sects with line CI to give centre I. Draw line from I,

A E
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B
G F

Figure 14.17 Lancet Gothic arch

Tudor Arches 199

90°

Normal

D

E
A B

C

F

G

H

I

J

K

L

Tangent

Figure 14.15 Equilateral Gothic arch

A E

C

B

G F

Figure 14.16 Depressed Gothic arch



extended through G on the springing line. With E as
centre, transfer G to give J on the springing line.
Again with E as centre, transfer I, through K, to strike
arc at L. With K as centre, transfer I to give centre L.
Draw line from L to extend through J on the spring-
ing line. To complete, strike segments AM from G,
MC from I, CN from L and NB from J.

14.7.2 Tudor Arch – Fixed Method

Figure 14.19: This method is simpler and can be used
when the rise is not critical and the only information
given or known is the span.

Draw span AB and divide by four to give DEF.
Draw vertical lines down from D and F. With D as
centre, transfer F to intersect the vertical line, giving
G. With F as centre, transfer D to intersect the other
vertical line, giving H. Draw diagonals from H and G,
extending through D and F on the springing line. To
complete, strike segments AI from D, IC from H, BJ
from F and JC from G.

14.7.3 Depressed Tudor Arch

Figure 14.20: Draw span AB and divide by six to give
DEFGH. Draw vertical lines down from E and G. With
centre D, transfer H down to O, and with centre H,
transfer D down to O. Draw diagonal normals through
DO and HO, extending down to intersect the vertical
lines at K and L, and extending up past the springing
line to I and J. To complete the arch, strike segments
AI from D, IC from L, BJ from H and JC from K.

Note that division of the span can be varied to
achieve a different visual effect, as can the angles of the
normals at D and H, drawn here at 60�. For example,
75� would make the arch more depressed.

14.7.4 Straight-top Tudor Arch
Figure 14.21: Draw span AB and divide by 9. Mark
one-ninth of span from A to give D, and one-ninth
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from B to give E. With a protractor, or a roofing-
square containing a degree facility, set up diagonal
normals passing through D and E at 78� to the hori-
zontal. With centre D, strike arch curve AF, and with
centre E, strike BG. From F and G, draw straight
crown lines at 90� to the two normals, to intersect at
key-position C.

Note that positions of the centres D and E can be
varied to achieve a different visual effect, as can the
angles of the normals at D and E, drawn here at 78�;
however, the arch top or crown must always be tan-
gential (at 90�) to the normals.

14.8 PARABOLIC ARCHES

14.8.1 Triangle Method

Figure 14.22: Draw AB equal to the span, and vertical
height EC equal to twice the rise. Join AC and CB 
to form a triangle. Divide each side of the triangle by
a convenient number of equal divisions. This illustra-
tion uses seven divisions each side, numbered A, 1, 2,
3, 4, 5, 6, C, and C, 1, 2, 3, 4, 5, 6, B. Join 1 on AC 
to 1 on CB, 2 on AC to 2 on CB, and so on. These
lines are tangential to the curve and give the outline
shape of the parabola to be drawn freehand or by
other means.

14.8.2 Intersecting-lines Method

Figure 14.23: Draw a rectangle ABDC in which AB
equals the span and AC equals the rise. Bisect AB to
give vertical line EO. Divide OA into any number of
equal parts, and OB, CA and DB, into the same num-
ber of equal parts as OA. Draw vertical lines up from
horizontal divisions, and radiating lines from E to ver-
tical divisions. The intersections thus formed, being
base-vertical 1 (bv1) intersecting side-radial 1 (sr1),
bv2 intersecting sr2, etc., on each side of the centre
line, gives the outline shape of the parabola, to be
completed as before.

14.9 HYPERBOLIC ARCH

14.9.1 Intersecting-lines Method
Figure 14.24: As before, draw a rectangle ABDC 
in which AB equals the span and AC equals the 
rise. Bisect AB to give vertical line EFO. Make 
apex E from F equal to half the rise (EF � FO/2).
Divide OA, OB, CA and DB, as before and draw
intersecting radials thus: base-radial 1 (br1) intersect-
ing side-radial 1 (sr1), br2 intersecting sr2, etc., on
each side of the centre line. The intersections give 
the outline shape of the hyperbola, to be completed 
as before.
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Note that, as with true semi-elliptical shapes (Figures
14.6 to 14.11), parabolic and hyperbolic arches, if con-
structed of brick or stone, requiring centres and normals
for alignment of joints, present the same problems. To
overcome this, the tangent-template (see Figure 14.6(a))
could be used.
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15.1 INTRODUCTION

The temporary wooden structures upon which brick
arches are formed, are known as centres. They can be
made in the joinery shop – taking advantage of a
greater variety of machinery – or on site. The con-
struction of the centre can be simple or complex,
depending mainly on two factors: the span of the
opening, and how many times the centre is to be used
for other arch constructions.

15.1.1 Simple or Complex
For small spans up to about 1.2 m, the centre can be
simple, of single-rib, twin-rib or four-rib construction.
For spans exceeding 1.2 m, the centre becomes more
complex, of multi-rib construction.

15.1.2 Practical Compass

Figure 15.1: A beam compass or a radius rod is required
to set out the full-size shape of the centre, either
directly onto the rib material (single and twin-rib) or
onto a hardboard or similar setting-out board (four-rib
and multi-rib centres), from which a template is made
of the common rib shape. The beam compass consists
of a pair of trammel heads and a length of timber, say of
38 � 19 mm section, known as a beam. To improvise,

a radius rod can be easily made, consisting of a timber
lath with a panel pin or nail through one end, the other
end drilled to hold a pencil firmly.

15.2 SOLID TURNING PIECE
(SINGLE-RIB)

Figure 15.2(a): Solid turning pieces are used for seg-
mental arches with small rises up to about 75 mm. If
the rise is too slight (say 10 mm rise, 900 mm span),
then a beam compass or radius rod would not be prac-
tical for drawing the curve and a triangular trammel
frame or trammel rod should be used. As illustrated in
Figure 15.2(b), to make the trammel rod or frame,
mark the required span AB and rise CD on the rib
material, place a board against CB and mark and cut
line A1C1. As shown separately, make a sawcut at C1 to
take a pencil. To mark semi-segment CA, position pen-
cil at C1 and push the trammel against the protruding
nails at A and B, moving to the left. Reverse the tram-
mel and move to the right to mark semi-segment CB.

15.2.1 Cutting the Segment
Figure 15.2(c): Ideally, the curve for the solid turning-
piece is best cut with a narrow band-saw machine, or,
if on site, with a jigsaw. Alternatively, as shown in

Folding wedges

100 � 50 mm props

Figure 15.2 (a) Turning piece

Trammel heads

Pencil

Pencil

Eccentric point
(turn for fine adjustment
of radius)

Panel pin or nail

Beam compass

Radius rod

Beam

Figure 15.1 Radius rod and beam compass

15

Making and Fixing 
Arch Centres
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Figure 15.2(c), a series of tangential cuts can be made
with a circular saw or handsaw, prior to shaping with a
Surform and/or a traditional plane.

15.3 SINGLE-RIB CENTRES

Figure 15.3(a): These centres follow an unconven-
tional method of construction, but are surprisingly
strong and effective. Their strength is dependent upon
the stress of compression achieved in bending the
hardboard or plywood skin over the curved rib. For
this reason, they are more suitable for semi-circular,
high-rise segmental and semi-elliptical centres – in
that order of diminishing suitability – and less suitable
for Gothic, Tudor and low-rise segmental centres.

15.3.1 Marking and Cutting the Rib
Figure 15.3(b): The plywood rib, preferably of 18 mm
thickness, is set out along the springing line to the
span, minus the skin thickness each side, and marked
with a radius rod (or beam compass), as shown. The
shape is best cut – as before – by band saw or portable
jigsaw, but, if not available, the job can be done by
using a sharp compass saw, finishing with a flat spoke-
shave, Surform and/or a smoothing plane.

Semi-circular High-rise segmental Semi-elliptical

Figure 15.3 (a) Single-rib centres

15.3.2 Adding Springing Blocks

Figures 15.3(c)–(e): Two 50 � 50 mm blocks, cut in
length to the brick size of the arch minus, say, 18 mm
inset-tolerance, are half-housed centrally to fit hous-
ings cut into the springing points of the rib on each
side and fixed with 63 mm oval, lost-head nails or
countersunk screws (Figures 15.3(c) and (d)). The
skin, of 3.5–4 mm hardboard or plywood, long enough
to cover the curved shape of the rib and as wide as the
block-length, must have the rib thickness pencil-
gauged through the centre (Figure 15.3(e)).

12 or 18 mm
plywood rib

Wall thickness
less18 mm

Figure 15.3 (c) Adding springing blocks

Protruding nails

Rib PencilC
C1

A1 D

A B

Rib C
A B

Sawcut at C1

to take pencil

Triangular trammel rod

Triangular trammel frame

C1

Figure 15.2 (b) Triangular trammel
rod and frame

Rib

Figure 15.2 (c) Tangential cuts

Figure 15.3 (b) Setting out
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Figure 15.3 (d) Springing blocks in place

Ply-skin lagging Open lagging Close lagging

Figure 15.4 (a) Twin-rib centres

16 18

16
25 32

18
Lagging on edge
as spacer when
fixing

Figure 15.4 (c) Lagging sizes for small spans

Figure 15.4 (d) Open and close lagging

15.3.3 Fixing the Skin

Figure 15.3(f ): When finally fixing the skin to the
springing blocks and the rib, using 25 mm panel pins
or 32 mm small-headed clout nails, it is important to
ensure that the skin is taut and is centred on the rib,
following the gauge lines, as indicated. Note that the
length of skin can be calculated, or measured directly
from the rib shape by encircling the finished curve
with a tape rule.

15.4 TWIN-RIB CENTRES

Figure 15.4(a): These centres are superior to the single-
rib type and are suitable for all arch shapes. The ribs
may consist of 12–18 mm plywood – or other sheet

Direction of
grain, if
ply is
used

Hardboard
or plywood
skin

(f)

Figure 15.3 (e) Skin (f) Skin in place

material like chipboard or Sterling board, if the arch is
not being reused too many times. Bearers, of
75 � 25 mm or 100 � 25 mm section, are fixed to the
underside of the centre, at each end of the springing
line. These act as spacers between the two ribs and as
bearers supporting the centre on the props.

15.4.1 Bracing-spacers

Figure 15.4(b): A bracing-spacer board, equal to the
inside width of the centre, as indicated, can be inserted
to keep the ribs initially parallel and square. The centre
is then covered with a hardboard or plywood skin or,
alternatively, with strips of timber known as laggings,
illustrated in Figures 15.4(c) and 15.4(d). These can be
placed close together, referred to as close lagging, or be
spaced apart and referred to as open lagging, as indicated
in Figures 15.4(d) and (e). Close lagging should be used

Bracing-
spacer

Bearer

Figure 15.4 (b) Bracing-spacer board
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for gauged arches with tapered bricks (voussoirs), and
open lagging for common arches with ordinary bricks
used as parallel voussoirs.

15.4.2 Making the Centre

Figure 15.4( f ): To make the centre, set out and form
one rib as previously described. Use the first rib as a
template to mark out and form the second rib. Cut the
two 75 � 25 mm bearers in length to the brick size of
the arch, minus 18 mm inset-tolerance, and fix to the
underside of the ribs at each end with minimum
50 mm round-head or lost-head wire nails. Cut and
fix the bracing-spacer (Figure 15.4(b)). Cut the hard-
board or plywood skin to width (equal to length of
bearers) and fix to the ribs, as indicated in Figure
15.4(f ), or cut the laggings and fix to the ribs with 38
or 50 mm lost-head oval nails.

15.4.3 Lagging Jig
Figure 15.4(g): This shows a plan view of a simple jig
for cutting the lengths of lagging quickly. Two
50 � 25 mm battens are fixed to a bench, stool top or
scaffold board, to form the jig. As indicated, a nail at
one end positions the lagging strip without trapping

Hardboard or
ply skin

Figure 15.4 (f) Applying the skin

sawdust being pushed along from the right; the saw at
the other end cuts the required length repeatedly after
feeding in the strip towards the nail.

15.5 FOUR-RIB CENTRES

Figure 15.5(a): These centres follow traditional methods
of construction and are suitable for all arch shapes
except low rise, which require only one or two ribs for
small spans, as shown previously in Figures 15.2(a)
and 15.4(e). Because of the time involved in making
four-rib centres, they are less favoured than twin-rib
centres using sheet material. As seen in elevation and
section A–A in Figure 15.5(b), four ribs are required,
two tie beams, two collars, two bearers, two optional
struts, an optional brace and laggings.

15.5.1 Construction Details
Figures 15.5(b) and (c): Each pair of ribs is connected
to a top collar and a bottom tie beam by clench-nails.

Segmental Semi-elliptical Gothic Tudor

Figure 15.5 (a) Four-rib centres

Figure 15.4 (e) Centre with open lagging

Tenon-saw cut

Nail stripLagging

Figure 15.4 (g) Lagging jig

Elevation
Section A–A

Optional strut Optional brace

Bearer

A

A
Rib
plumb
cut

Rib
seat
cut

Rib Rib
Collar or

Tie

Figure 15.5 (b) Semi-circular centre
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As indicated in Figure 15.5(c), when driven in, the
nails purposely protrude by at least 6 mm and are then
bent sideways and clenched over to secure the joint.
For extra strength, optional struts can be fixed from the
birdsmouth at the apex of the ribs, against the collar, to
a central position on the face of the lower tie. The two
bearers are fixed to the ends of the lower ties to line up
the rib structures and act as bearers, supporting the
centre when resting on the props and wedges.

15.5.2 Optional Skins
Hardboard or plywood skins can be used to cover the
centre, in single or double thicknesses – or traditional
laggings can be used, efficiently cut to length as previ-
ously described and fixed to the curved ribs, as before
with 38 or 50 mm lost-head oval nails.

Note that, if considered necessary, an optional
brace, indicated in section A–A of Figure 15.5(b), can
be used to achieve squareness in width and greater
rigidity between the two rib structures.

15.5.3 Setting Out

Figure 15.5(d): To produce the rib shape for this type
of arch and also to ensure that the finished centre is
true to shape, a setting-out board is required. The
figure indicates the setting out for a semi-circular 
centre. The first line to be drawn is line AB on the
springing line, representing the span minus 2–3 mm

D
FE B

BB1B1

C1

C

G

A

A1A1

Hardboard offcut

Figure 15.5 (d) Setting-out board

(this reduction is a practical tolerance to allow for
brick reveals being slightly out of square or irregular).
Next, bisect line AB to produce the centre line CD.
Then set the beam compass or radius rod to AD and
describe the semi-circle ACB. Reset the compass or
radius rod to AD minus the lagging thickness and
describe the second semi-circle, producing A1, C1, and
B1, representing the rib curve. Now measure down at
least 60 mm from C1 to G, as the depth of the rib’s
plumb cut and measure inwards at least 60 mm from
A1 to E, and B1 to F, being the length of the rib’s seat
cuts. Draw tangential lines EG and GF, representing
the underside of the ribs. Draw two lines parallel 
to the springing, representing the top collar and 
bottom tie beam; these timbers should be about
100–150 mm wide � 25 mm thickness.

15.5.4 Marking and Cutting the Ribs

Figures 15.5(e) and ( f ): The rib segments can be cut
from a 150 � 25 mm or 225 � 25 mm board, as illus-
trated. A hardboard template, shown in Figure
15.5(f ), facilitates the marking out of the ribs onto the
board economically. To make the template, lay a piece
of hardboard on the setting-out board, as shown by
the dotted outline in Figure 15.5(d), strike the com-
pass or rod from centre D to describe the quadrant
A1C1, mark the plumb cut CG and the seat cut AE,
then remove and cut to shape.

15.5.5 Marking the Collar and Tie
Figure 15.5(g): The collar and tie are laid in position
on the setting-out board and marked with the com-
pass or radius rod setting of A1D, struck from centre
D1, squared up from D. As shown, a small temporary
wooden block can be fixed to the tie, to retain the
point of the radius rod or compass.

Waste area

Figure 15.5 (f) Producing a hardboard template

150 � 25 mm boards

225 � 25 mm board

or1 2

1 2

3 4

1

2

3

4

Figure 15.5 (e) Method of marking out ribs

Figure 15.5 (c) Staggered clench-nailing
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Figure 15.6 (a) Multi-rib semi-circular centre (b) Semi-hexagons

Figure 15.7 (a) Multi-rib semi-elliptical centre (b) Semi-octagons

15.6 MULTI-RIB CENTRES

These centres also follow traditional methods of con-
struction, simply because their multi-rib design allows
a variety of configurations suitable for very wide arch-
spans. They are mainly used for high-rise segmental,
semi-circular and semi-elliptical arches. According to
the span, they may have to be set out directly on the
floor, or onto two or more setting-out boards placed
side by side. The principles of setting out and produ-
cing rib templates are similar to those described for
four-rib centres.

15.6.1 Semi-hexagonal Configuration
Figure 15.6(a): An elevation and sectional view of a
semi-circular centre suitable for spans up to about 4 m
are illustrated. The joints of each rib radiate from the
centre point, comprising six sector-shapes with angles
of 30� (6 � 30� � 180�). Given joint-lengths of about
60 mm, it follows that the underside of the ribs is tan-
gential to the curve and forms two semi-hexagonal
shapes. This is seen more clearly in Figure 15.6(b).
For extra strength, struts should be added as shown.

15.6.2 Semi-octagonal Configuration
Figure 15.7(a): An elevation and sectional view of a
semi-elliptical centre are shown (drawn by a three-centre
method), suitable – as before – for spans up to about 4 m.
The joint-lines radiate from the centre point, comprising
eight sector shapes with angles of 22 1-2� (8 � 221-2� �

180�). (Alternatively, the joints and struts can radiate
from the three centres of the semi-ellipse.) Measuring
equal amounts of about 60 mm along each joint-line, to
determine the line of the ribs, the underside of the ribs
forms two distorted semi-octagonal shapes; true octag-
onal shapes occur with semi-circular centres, as seen
more clearly in Figure 15.7(b).

Collar

Tie

D1

D

D1

Figure 15.5 (g) Marking out collar and tie

225 � 25 mm tie

150 � 25 mm
struts

ex. 225 � 25 mm
ribs Brace

Section(a) (b)

(b)

225 � 25 mm tie

Brace

Section

(a)

Prop Wedges
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15.6.3 Props and Folding Wedges
Props are required to give support to the arch centre
and its temporary load. The timber sizes and arrange-
ments of these props will vary according to the size of
the centre and arch to be supported. Folding wedges,
under each end of the arch-centre and on top of the
props, are required for three reasons. First, they can be
adjusted to help set the centre’s springing line and
height to the correct level. Second, soon after the arch
has been ‘locked’ by the insertion of the final key brick
or voussoir – and without being left overnight – the
wedges are very gently eased to drop the centre by
about 3–4 mm, allowing the arch to settle without
cracking. Third, when the centre is finally being
removed, further easing and removal of the wedges
will make the job easier and less hazardous.

15.6.4 Prop Arrangements

Figure 15.8(a): An unconventional but effective
method of temporary support for small centres is
shown. Short-lengths of timber cleats are fixed on
each reveal of the opening, nailed with heads protrud-
ing and strutted as shown. The strut is vital to this
arrangement. Figure 15.8(b) shows a slightly modified
traditional method, using 100 � 50 mm single props
each side, with plywood gussets and 100 � 50 mm
bearers – and another method is shown using 
double props each side. Both of these methods are 
for large spans and each should have some form of
strutting.

38 � 250 cleat

Strut

Figure 15.8 (a) Prop for small centres

15.6.5 Wedge Shapes and 
Lagging Sizes

Figure 15.8(c): Folding wedges, as illustrated, should
be ‘slow-driving’ (be cut with a shallow angle), as these
are better for fine adjustments, non-slip bearing, and
easing (slackening) prior to striking (removing) the
centre. Lagging sizes for large centres are usually
25 � 38 mm or 25 � 50 mm.

200 mm
50 to 75

1515

35

35

Slow-driving wedges

Fast-driving wedges

Figure 15.8 (c) Folding wedges

100 � 50
bearers

Brace

Strut

Gusset

Props

Sole
plate

Single prop Double prop

Figure 15.8 (b) Props for large centres



16.1 ARCHITRAVES

Figure 16.1(a): This is the name still used to describe
the cover moulds of various designs and sizes that are
fixed around the edges of door linings and door frames,
etc., primarily to cover the joint between the lining or
frame within the opening and the plaster (or plaster-
board) surface of the wall. Even though present-day
architraves are usually plain in design, architraves also
add a visual finish to the opening. They are referred to
as being in sets. A set of architraves for a door opening
consists of two uprights, called jambs or legs and a
horizontal piece called a head. A door lining or frame
normally requires two sets of architraves, one on each
side of the wall.

16.1.1 Number of Sets Required
On a second-fixing operation, the architraves need to
be fixed before the skirting, so that the skirting on each
side of a doorway can be butted up against the back of

the architrave leg. To do the job efficiently, count the
number of doorways in the dwelling and cut all of the
sets required in one operation. For example, if there are
five doorways, then ten sets of architraves are required,
which is 10 heads and 20 legs. These are initially cut
up squarely by chop saw, with an allowance in length
for mitring. The length of the legs will be the door-
opening height plus the width of the architrave-head
plus about 30 mm allowance. The length of the heads
will be the door-opening width plus the width of the
architrave-leg each side plus about 40 mm allowance.
Some of this allowance is required for the margins.

16.1.2 Margins
Figure 16.1(b): The architraves are always set back from
the edge by a small amount, referred to as a margin. The
margin is usually either 6 mm or 9 mm and whatever
amount is decided upon or required, it must be consis-
tently maintained around the opening. Inconsistent
margins, often varying in size between the legs and the
head and tapering from, say, 6 mm to 3 mm, are too
often seen and reflect a very low standard of workman-
ship, spoiling the appearance of the finished job. The
best way to establish a consistent margin, is to mark the
required amount around the lining or frame’s edge with
a sharp pencil. It need not be a continuous line; broken
lines of about 50–150 mm length, marked at about

16

Fixing Architraves, Skirting,
Dado and Picture Rails

Head

Leg Leg

A A

Figure 16.1 (a) Elevation of a set of architraves

Architrave

Margin

Figure 16.1 (b) Section A–A
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9 mm margin

60 mm

45 � 120 mm

150 mm

Figure 16.2 (a) Shouldered margin-template

Margin
template

Figure 16.2 (b) Use of the margin-template

A B

Figure 16.3 Ill-fitting mitres

Figures 16.2(a) and (b): Measuring and marking these
margin lines would be tedious and time-consuming, so
they need to be gauged and this is best done with a shoul-
dered margin-template. This can be made quite easily by
nailing two pieces of timber together, as illustrated, with
a 6 mm margin on one side and an alternative 9 mm
margin on the other. The ends are also shouldered to
allow the template to over-run when marking against
each top corner. These over-running marks (Figure
16.2(b)) create an overlapping intersection for marking
the leg and head mitres accurately. Holding the template
with one hand, the pencil in the other, the template is
held horizontally against the head and the corner and
marked, then slid to the mid-area and marked, then to

450 mm intervals will be enough to achieve a good mar-
gin, even if the architrave leg is ‘sprung’ out of shape.

16.1.3 Margin-template

the other corner and marked. On each side jamb, the
template is held vertically against the head and marked
(to create the intersection), then slid down to mark the
mid-area, the bottom and intermediate positions
between these three, making five marks on each side and
three on the head. This method of marking should take
no more than one minute per set of architraves.

16.1.4 Mitring and Fixing Technique

Figure 16.3: Next, two sets of architraves can be placed
near each doorway, ready for mitring and fixing. Starting
with the first set, stand each leg in position (one at a
time) and mark the inner point of the mitre from the
margin-intersection point, onto the inner edge of each
leg. These mitres are then cut on the waste side of the
mark by chop saw and, without the need for marking,
the left-hand mitre of the head is also cut. Next, the
left-hand leg is fixed carefully to the margin marks, at
top, bottom and centre positions, with three nails only,
their heads left protruding. The left-hand mitred head is
then tried in position. If the mitre is a good fit, then the
head is held firmly while the right-hand mitre is marked
at the intersection and then cut carefully. The right-
hand leg is then fixed, again with three nails only, their
heads left protruding. Next, the head is placed in posi-
tion and the mitres are checked. If the appearance is as
at A, then the head-mitres need easing with a plane, if
as at B, then the leg-mitres need easing, which means
releasing the provisionally nailed leg(s).

16.1.5 Final Fixing
If the mitres are a good fit, then the head can be fixed
with three or four nails, 50–60 mm from the mitre-
point at each end and one or two between. Also, the
nailing of the legs can be completed with two more
nails between the spacings of the nails already used,
making seven nails in all on each leg, about 50–60 mm
up the leg and the same distance from the mitre-point,



then spaced approximately 300 mm apart. The nails
used throughout are 38 mm oval nails, preferably the
lost-head type, which are easier for punching in. The
mitres are sometimes nailed through the top or side
edge to achieve flushness on the face side and to close
and hold the mitre. These mitre-fixings and the face-
fixings nearest to the mitres, being six nails in all, are
most likely to cause splitting and it is advisable to
blunt their points to reduce this risk. This is done by
holding the nail between forefinger and thumb, stand-
ing its head on a solid metal object or a concrete/brick
surface and tapping the point with a hammer.

16.1.6 Mitre Saw or Mitre Box
Figure 16.4(a): Traditionally, mitres used in second-
fixing operations were always cut in a purpose-made
mitre box, but nowadays, as mentioned in the chapter
on tools, mitre (chop) saws are quite commonly used.
However, mitre boxes are still used and if one is to be
made, it should be at least 600 mm long, have a solid
timber base, as illustrated, of (ideally) 45 mm thick-
ness and have plywood, MDF or Sterling board sides
of 18 mm thickness. The width of the base and sides
must be parallel and the base must be wide enough to
take a piece of architrave lying flat with at least 12 mm
tolerance. The sides must be wide enough to allow for
attachment to the base with sufficient upstand to
accommodate the skirting-height plus at least 10 mm
tolerance. The sides are nailed to the base with 50 mm
nails or screwed with 38 mm (11-2 in) countersunk
screws. The 45� mitres must be marked and cut care-
fully with a panel or other fine-toothed saw. Once the
cut is about 10 mm deep, to avoid ‘cutting blind’, only
let the saw run in the opposite cut while increasing
the depth of the nearest cut, then turn the box around
and repeat this operation as many times as necessary
to control the plumbness of the cut.

16.1.7 Mitre Block
Figure 16.4(c): This is shown here for comparison with
the mitre box and although architraves can be cut on
it, the mitre block is more suitable for mitring smaller
sections like glazing beads and quadrant moulding,
cut with a tenon saw. When making one of these,
more precise mitring will be achieved if, as illustrated,
the solid top block is kept wide enough to give better
control of the back-saw within the extended mitre cut.
A piece of ex. 75 � 50 mm timber, about 450 mm
long can be used, lying flat on a 150 mm wide base of
18 mm ply, MDF or Sterling board. The mitres are
marked before screwing or nailing up through the
base, so that the fixings can be placed strategically to
avoid clashing with the 45� mitred saw cuts.
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16.1.8 Splicing

Figure 16.5: Ideally, each architrave member should be
in one piece, but sometimes there is a need to use up
the offcuts. The joining of two pieces is known as
splicing, which is done at 45� across the face. Splicing
should never be done on a head piece and only be
done sparingly on the legs, as low as possible – well
out of eye level – and the splice, as illustrated, should
be cut to face downwards in the doorway. This tends
to make it less obvious.

16.1.9 Scribing

Figures 16.6(a) and (b): Where doorways are close to an
adjacent wall, very often the architrave leg on that side
touches the wall surface (B in Figure 16.6(a)) or, as
illustrated at A in Figure 16.6(b), leaves an undesirable
gap. In the first instance, the carpenter usually has to
‘scribe’ the architrave to the wall surface to achieve a

good fit thereto and, at the same time, achieve the
required margin. The scribing technique for this is indi-
cated at A, in Figure 16.6(a) and is described as follows:

1. With a minimum of temporary fixings, say two or
three, fix the unmitred leg to the lining’s edge and
establish a constant overhang of any amount, but
say 12 mm from the lining’s face.

2. Add the margin required, say 6 mm, to the overhang-
amount, making 6 � 12 � 18 mm. This is the
amount to be scribed from the wall-surface to mark
the architrave-cut. Most text books suggest that this
can be done with a pair of dividers, which is theoreti-
cally possible, but not very precise in practice. A good
practical way is to cut a small wooden block, equal in
thickness to the scribe-amount (18 mm), but minus
3 mm for half the pencil’s diameter, so that the pencil
held on the 15 mm thick block measures 18 mm to
the pencil point.

3. Holding the scribing block’s edges between the
second index finger and the thumb, place the
forefinger on the projecting pencil and mark/scribe
the architrave leg from top to bottom.

4. Release the leg from its fixings and very carefully
rip down on the waste side of the line, achieving a
slight undercut with the saw.

5. Try in position, then ease with a plane or Surform
file, if necessary. Mark and cut the mitre.

6. Fix in position. In the case of any small, undesir-
able gaps between the leg and the wall’s surface (as
at A in Figure 16.6(b)), the standard of work would
be improved if a small section of timber was glued
to the back edge and the increased width of archi-
trave was scribed as before, finishing up like B in
Figure 16.6(b).

16.1.10 Double Architraves
Figures 16.7(a) and (b): In the case of two doorways
close together, separated by a partition wall, the archi-
traves often come very close to each other on the side of

the double doorway and again, small, undesirable gaps
can result, indicated in Figure 16.7(a). A small section of
timber can be glued in the gap, or as in Figure 16.7(b), a
double architrave can be produced or built-up and glued
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Figure 16.5 Leg-splicing
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together on site. This can be scribed or partly mitred
into a double door-head placed across both doorways.

16.1.11 Storey-frame Architraves
Figure 16.8: Architrave legs that run up from floor to
ceiling are required in the case of storey frames or

linings. These are doorways that incorporate a glazed
‘light’ above the door transom. Very often, the
architrave-head is required to be deeper to fit the ceiling
without violating the head-margin. This means that the
mitred legs will show unacceptable end-grain (Figure
16.8(a)), although the wider head can be partly mitred
into the legs (Figure 16.8(b)).

16.1.12 Plinth Blocks
Figure 16.9(a): The need for these may only now be
found on refurbishment works. Plinth blocks were

used when deep, built-up skirtings, often involving
one or two stepped face-boards, could not be mastered
at the doorway by the relatively thinner architrave.
Plinth blocks, therefore, are to accommodate the side
abutment of any skirting member which would other-
wise be unsightly in sticking out past the face of the
architrave leg. The skirting was housed about 6 mm
into the plinth-block side to offset any shrinkage
across the block, and the base of the architrave leg was
half-lap jointed and screwed into the back of the
block, to make the block an integral part of the leg.

16.1.13 Cornice Blocks

Figure 16.9(b): As with plinth blocks, cornices are not
found in modern buildings. They were at one time
used as an alternative to the mitred corners of a door-
way, especially on higher class work where hardwood
linings, architraves and skirting, etc. were being used.
The cornice block, usually slightly thicker than the
architrave, was often carved or routered out in a deco-
rative way. The leg and head architraves were simply
butted up squarely to it. The design of architraves
used on jobs involving cornices were often, as illus-
trated in Figure 16.10, either fluted, or reeded.

16.1.14 Architrave Shapes and 
Sizes
Figure 16.10: Architrave sizes vary, but those quite
commonly used are ex. 50 � 19 mm, ex. 63 � 19 mm
and ex. 75 � 19 mm. On large jobs, architrave is usu-
ally ordered by the metre run, so it will arrive in ran-
dom lengths, hence the occasional need for splicing.
On small jobs, it may be obtained in specified lengths
with head-lengths added together. A variety of mod-
ern and traditional shapes still in use are illustrated.

16.2 SKIRTING

Figure 16.11: Skirting is a protective board fixed at the
base of plastered or plasterboarded (dry-lined) walls,
which also covers the joint between the wall surface
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and the floor. The depth of the skirting boards, for
visual balance, is usually at least 25 mm more than the
width of the architraves used; and the shaped or
moulded face-edge usually matches or is compatible
with the architrave.

16.2.1 Scribing to the Floor
If the skirting boards are reasonably straight-edged in
length and the floors are not uneven, it is theoretically
possible to fix the skirting without having to fit it to
the floor. Otherwise, it should be scribed. This is done
by positioning a length of skirting, then laying a pen-
cil on the floor touching its face and running a line
along it. Next, the bottom edge is under-shot (mean-
ing more planed off the back edge than the front) to
the line with a smoothing plane or Surform, used
diagonally across the edge, rather than along it, while
the skirting is laying face-up on a saw stool and the
planing action is aimed at the floor. This technique
allows the plane to remove any irregularities of the
floor-line more easily.

16.2.2 External and Internal Angles
Figure 16.12: External angles are mitred, either with
the mitre saw mentioned previously, or with the 

purpose-made mitre box, but internal angles should
always be scribed. In effect, this means that the moulded
profile of the skirting is cut from the end of one piece, A,
to fit the moulded face of another piece, B, already fixed
squarely into the internal corner of the adjacent wall.

16.2.3 Scribing Internal Angles
Figure 16.13: The professional technique for scribing
an internal angle in a 90� corner is first to cut the end

Splayed and rounded
(chamferred)

Single round edge Double round edge

Single bevel edge Double bevel edge Grecian ogee

Ovolo Fluted Reeded Figure 16.10 Architrave designs

Figure 16.11 Skirting
Figure 16.12 Internal scribe

Figure 16.13 Scribing technique



of the moulded board to be scribed with a 45� mitre
cut A. This actually produces a sawn outline or profile
of the skirting’s moulded shape, regardless of whether
it is a simple, i.e. modern or complex traditional
design. Next, the scribe is produced by cutting in the
waste area of the mitred profile with a coping saw,
keeping very close to the outline with a slightly under-
cutting angle, as indicated in B.

16.2.4 Sequence of Fixing

Figure 16.14: Even though well-fitted skirting scribes
may have been achieved, scribes should always face away
from the doorway, so that any slight gaps are not looked
directly into. This will always be possible, providing a
certain sequence of fixing is followed, from 1 to 10 as
illustrated in Figure 16.14. In the illustration, it can be
seen that skirting-pieces 1 and 6 are square-ended at
each end and pieces 4, 5, 9 and 10 have only one scribed
end – as do pieces 2 and 7, which are also mitred. The
message here is that you should always avoid having two
scribed ends on one piece of skirting board – because it
is much more time-consuming in demanding a higher
degree of precision and skill for it to be successful.
Avoiding double-ended scribes, therefore, is another
good reason for adopting a sequence of fixing.

16.2.5 Splicing
As with architraves, lengthening-joints (splicing)
should be minimal or non-existent. However, if they
are unavoidable – perhaps because of the long length
of a particular wall, or because there is an excessive
amount of offcuts to use up – the splice, which is
made with 45� cuts across the top edges, should be
treated like the corner-scribes and always face away
from the direct approach viewed from a doorway, as
indicated in Figure 16.14 at A and B.

16.2.6 Mechanical Fixings
Each piece of skirting is fixed as it is fitted, except when
a mitred corner is involved, when it is wise to fit the
two mitred pieces before fixing one of them. This way,
any adjustments to either mitre can be made more eas-
ily. Mechanical fixings, such as nails or screws, should
be made at approximately 600–800 mm centres. Nail
fixings must be punched in and screws should be coun-
tersunk or – especially in the case of hardwood skirtings
– counterbored and pelleted. Skirting fitted to timber
stud partitions can be fixed with 63 mm lost-head type
oval nails – and 63 or 75 mm cut clasp nails are still
good fixings for skirting being fixed to walls built with
receptive aerated building blocks. Walls built with
dense concrete blocks or brickwork can be drilled for
screw fixings. This is made easier nowadays by drilling
directly through the in situ skirting with a masonry drill
to take Fischer-type nylon sleeved Frame-fix screws.

16.2.7 Adhesive Fixings

Figure 16.15: Present-day practices include fixing skirt-
ings with so-called gap-filling panel adhesives such as
Laybond’s Gripfill or Connect. Gripfill is a solvent-
borne, filled rubber resin and Connect is a solvent-free
gap-filling adhesive specially formulated to provide good
initial ‘grab’ or suction. Although either of these two
adhesives may be used, the Laybond Connect is recom-
mended when bonding to vertical surfaces. These adhe-
sives are in 310/350 ml cartridge tubes which fit into
silicone/mastic guns. Working speedily, one or two
6 mm diameter continuous beads should be applied to
the back of the skirting board, 25 mm in from the edges,
then it should be quickly placed and pressed (slid
slightly, if possible) into position. A few temporary nails
or pins may be needed if the skirting appears to come
away from the wall in places. These should be left in
overnight. Alternatively, as illustrated, small struts
(maybe offcuts of skirting) can be wedged against the
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skirting, taking a foothold from short battens or offcuts
fixed temporarily to the floor. If the floor has been 
overlaid with hardwood or plastic laminate flooring,
temporary fixings could not be made and struts might
need to be taken across to an opposite wall.

16.2.8 Skirting Shapes and Sizes

Figure 16.16: Like architraves, skirting sizes vary, but
those most commonly used are ex. 75 � 19 mm, ex.
100 � 19 mm and ex. 150 � 19 mm. If required, the
thickness of these skirting boards can be obtained
increased to ex. 25 mm, but this would mean increasing
the architrave-thickness. Again, like architraves, it is
usually ordered by the metre run, so it will arrive in ran-
dom lengths. A variety of modern and traditional shapes
still in use are illustrated. Also of course, on certain jobs
where simplicity is sought and moulded shapes are
being avoided, plain square-edged boards may be used.

16.2.9 Dual Pattern Skirting
Figure 16.17(a)(b)(c): In recent years, dual pattern skirt-
ing of various depths has gained in popularity. The
main advantage is that it offers a choice of moulded
design on its alternate faces. Another advantage, not

always realized, is that whatever edge touches the floor,
it has the effect of being ‘undershot’, by being relieved
in thickness by the unseen moulding on its back face.
This reduced edge-thickness makes it much easier to
scribe – if necessary – to an uneven floor. However,
there is also a downside: the lower face of the skirting is
less solid (more so with the Grecian ogee, less so with
the bullnose) and tends to cup slightly. This is some-
times quite noticeable on mitred external angles, which
cannot be overcome by pinning, because of the absence
of lower back-face material.

Finally, MDF is also used for moulded skirting
nowadays. It has a good, smooth finish, is mitred and
scribed satisfactorily, responds well to adhesive and
screw fixings, but does not receive nails very well and
offers more resistance to being scribed to uneven
floors – requiring more effort and a sharp plane.

16.3 DADO RAILS AND
PICTURE RAILS

Figures 16.18 (a) and (b): In recent years there has been a
degree of revival of these traditional items, especially on
home-improvement schemes. Basically, the same rules
and techniques regarding mitring, scribing, splicing,
fixing, etc., apply to dado and picture rails as already cov-
ered regarding the fitting and fixing of skirting. Dado
rails of usually ex. 75 � 38 mm section, of whatever
moulded design, are fitted and fixed around the walls of
a room at about 900 mm up from the floor. Whatever
height is used, the dado rails should be kept parallel to
the floor, regardless of exact levels. Picture rails of about
ex. 50 � 25 mm section, of whatever moulded design,
but with the essential grooved or rebated top edge (as in
Figure 16.18(b)) to hold the picture hooks, are fitted and
fixed around the walls of a room, usually at the level of
the top of the architrave-head of the room’s doorway.
Whatever height is used, the picture rails should be kept
parallel to the ceiling, again regardless of levels.
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17.1 INTRODUCTION

Door-hanging is a vital part of second-fixing carpen-
try and requires a good standard of workmanship and
speed. One, to one and a half hours is the established
hanging-time for a lightweight internal door and two
and a quarter hours for a heavy external type or fire-
resisting door. When hanging a door on a solid,
rebated frame, this time includes fitting the door
properly into the rebates – and on a door lining, it
includes adjusting and fixing the planted door stops
after the door has been hung. When more than one
door is to be hung in the same locality, time will be
saved by treating the fitting of locks and door furni-
ture as a separate, secondary operation.

17.2 FITTING PROCEDURE

17.2.1 Removal of Horns

Figures 17.1 and 17.2: Traditionally, all doors (including
flush doors) arrived on site with horns left on to give
protection to the corners of the stiles. This also made it
possible to increase the height of a door, if required, by
gluing an additional piece of timber to the bottom rail,

between the horns (Figure 17.1). Without the horns,
the additional timber would have to cross the opposing
grain of the stiles, which is bad trade practice, not allow-
ing for natural shrinkage (Figure 17.2).

17.2.2 Checking the Opening Size
Nowadays, with a few exceptions, horns are usually non-
existent or very minimal in size. Although openings with
non-standard height may only be met occasionally –
usually on older-type property with odd-sized doors – it
will be sensible on certain jobs other than new works,
not to cut the bottom horns (if they exist) until the
height of the door opening is checked. This can be done
with a pinch rod or tape rule, although, if no major dis-
crepancy is suspected, it will be quicker to hold the door
against the opening and mark the top and side edges
onto the frame, thereby gaining visual evidence of the
amount to be planed off.

17.2.3 Checking the Hanging Side

Figure 17.3: On which side the door hangs and whether
it should open in or out, must be known. This informa-
tion can be found on the plan views of the contract
drawings, although sometimes a member of the site
management team takes the responsibility of checking
this out and marking the hinged side of the lining or
frame with the letter H, at about one metre from the
floor. Another guide, if needed, is that the lock edge of
the door should be on the side nearest to the light
switch at the side of the opening. Of course, on new
contracts, this assumes that the electrician has put the
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switch in the correct position. On small contracts,
where the builder or carpenter himself might decide
on which side to hang the door, it may help to know
that doors should give maximum privacy to a room
while being opened (Figure 17.3). Another point to
bear in mind on this subject, is that normally, external
doors should open inwards, to avoid damage if caught
by the wind in a partly open position.

17.2.4 Tools Required
The following tools are required to cover a variety of
door-hanging jobs: pencil, tape rule, combination
square, panel-type saw, size 51-2 jack plane and/or a

4 1-2 smoothing plane, optional power or cordless
planer, one or two marking gauges, 32 mm bevel-
edged chisel, claw hammer, optional mallet (for chisels
with boxwood handles), large-sized birdcage awl with
square tapered point, cordless screwdriver, portable
router and hinge jig, bullnose rebate plane, or a shoul-
der plane with a removable front section (for easing
rebates on solid timber frames), nail punch (for
planted door stops), and a sharp marking knife (for
scoring across the plies or veneers of flush doors, if
they are to be reduced in height).

17.2.5 Equipment Required

Figures 17.4–17.6: The equipment required for door-
hanging can be as simple as one saw stool and an ex.
100 � 25 mm board of about 1 m length with a V cut
in one end. The board, shown in Figure 17.4, can be
screwed onto the top of the stool as and when
required and helps to hold the door on its edge during
the planing or shooting-in operation indicated in
Figure 17.6. Additionally, a device known as a saddle
and block, detailed in Figure 17.5, and easily made
from two pieces of 100 � 50 mm timber, provides a
very simple but effective way of holding the door
firmly while shooting-in or cutting out the housings
for the hinges, as indicated in Figure 17.6. A second
saw stool is occasionally required to act as a trestle
should it be necessary to lay the door across both
stools to cut the horns or the bottom of the door.

17.2.6 Skilful Planing Requirement
When shooting-in the door, it is good practice to
remove an equal amount from each side. This is done
by judgement, rather than measurement. If the
amount to be removed is in excess of a few millimetres,
a power or cordless planer, if available, would save a
lot of effort. However, to eliminate the unsightly
rotary cutter marks that can be left on the door-edges,
especially if the planer is pushed along too speedily,
the edges should be finished off with a jack or
smoothing plane. Although, unskilful hand planing –
by not putting the correct pressure and momentum to
the plane, or by not lifting off correctly (by raising the
heel) – produces ridges and chatter marks which can
be as unsightly as the pronounced rotary-cutter marks.

17.2.7 Closing Edge
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Figure 17.7(a): The closing or lock edge of a door
requires a slight angle of about 87–88� to clear the
frame or lining’s edge effectively. This should be
achieved while shooting-in and not added afterwards.
Again, this is done by judgement, rather than meas-
urement. Although, until experience is gained, a slid-
ing bevel could be set up and used for testing the edge
while planing. The clearance angle in relation to the
jamb’s edge is indicated in Figure 17.7(a).

17.2.8 Clearance Joints

Figure 17.7(b): A consistent and unwavering 2–3 mm
joint (gap) should be achieved around the door and
frame or lining (side-edges and top) and the joint at the
bottom should be a minimum 3 mm and a maximum
6 mm, unless extra allowance is required for floor cover-
ing, such as carpets. A two-pence coin is sometimes
used as a feeler gauge for testing the top and side joints.

17.2.9 Arrises
After shooting-in the door and before screwing on the
butt hinges, it is important to plane off the ‘arrises’
(sharp corner edges) from the top, bottom and side
edges on both sides of the door. The appearance of
this should be like a miniature chamfer, measuring no
more than 1–1.5 mm across the 45� chamfer. Usually,
one or two strokes with a smoothing plane will
accomplish this.

17.2.10 Planted Door Stops and
Sunken Rebates
Figure 17.7(b): The door stop or the sunken-rebate
shoulder must be 1 mm clear of the door on the 
hanging side, to avoid a fault known as binding, which

happens if these edges touch. The size of planted door
stops varies in section between ex. 50 � 12 mm and
ex. 38 � 12 mm, or ex. 50 � 16 mm and ex.
38 � 16 mm and requires fixing every 225 mm
approximately, with 38 mm lost-head oval nails, stag-
gered and punched under the surface by at least 1 mm.
Solid frames with sunken rebates can present more
problems than linings with planted stops, because the
door must fit well into the rebates and if it – or the
frame – is twisted, this will involve easing the shoul-
ders of the rebates with a shoulder or bullnose plane.

17.2.11 Various Points to Note
1. When hanging hardwood doors, especially hard-

wood flush doors, or any door which may be easily
surface-damaged, the door should be protected
from being scratched or bruised by covering any
door-bearing stools with dust sheets or soft fibre-
board. For the same reasons, the door-side of the
housing in the saddle block and the door-side of
the wedge should be covered with masking tape.

2. When removing horns, or cross-cutting plywood or
veneer-faced doors to reduce the height, spelching
out of the fibres can be eliminated if the amount to
be cut off is heavily scored with a sharp marking
knife or chisel on both sides, then, after being cut
very close to the line, is finished off by planing
down to the knifed edge.

3. If more than 6 mm has to be removed from the
bottom of a door, it is advisable to rip this off by
saw. Any lesser amount should be planed, but first
consider removing the cross-grain of the stiles, if
practicable, with a fine saw, to make easier work of
the planing, as indicated in Figure 17.8.

17.2.12 Doors on Rising Butts
Figures 17.9 and 17.10: Doors being hung on rising
butt hinges require the inner top edge of the door to
be shot off on the splay. The amount of splay to be
planed off is shown in Figure 17.9. Rising butt 
hinges are either left-handed or right-handed and a
satisfactory way to identify which hand is needed is to
name the hand facing the door as it opens away from
you, as shown in Figure 17.10.
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17.2.13 Hinge Positions

Figure 17.11: There are no hard and fast rules about
hinge positions, but they should always be less at the
top than the bottom and must be clear of the end
grain of any mortices (or their wedges) by at least
12 mm. Positions of 150 mm down to the top of the
butt and 225 mm up to the bottom of the butt are the
usual settings – but this may be governed by other
doors already hung in the vicinity by others who used
settings of 175 mm down and 250 mm up; in this case,
their settings are followed. If three butts (11-2 pairs) are
specified or decided upon for a heavy door, the addi-
tional butt must be equidistant between top and bot-
tom butt-positions, as in Figure 17.11.

17.2.14 Hinges and Screws
Butt hinges range in type and in size from 25 mm to
150 mm (75 mm and 100 mm being most commonly
used), and come in various kinds of metal. Screws
should always match and may be recessed for
Supadriv/Pozidriv, Phillips, etc., screwdrivers. Mild or
bright steel butts must be painted in with the door,
but brass or other non-ferreous metal butts, used on
exterior or hardwood doors, should not be painted.
The screw gauge must suit the countersinking in the
butts, but the screw length is usually from 32 mm (11-4
in) to 38 mm (11-2 in). On lightweight doors, 25 mm (1
in) screws are often used. A reasonably accurate way of
determining the gauge of a screw is simply to measure
across the head of the screw in millimetres, i.e., 6 mm
diameter � gauge 6, 8 mm diameter � gauge 8,
10 mm diameter � gauge 10 and so on. Another way
is to measure the diameter of the shank in millimetres
and double it to give the gauge, i.e. 3 mm diameter
shank � 2 � gauge 6 screw.

17.2.15 Knuckles In or Out
Figure 17.12: This illustrates different settings for butt
hinges in relation to the knuckle part of the hinge, as
follows.

(a) The butts are housed with a full knuckle projec-
tion. This is now standard practice to save time.

(b) The butts are housed-in to lessen the knuckle 
projection for aesthetic reasons, but, to enable 
the door to open beyond 90�, the centre of the
knuckle must not be further in than the surface of
the door.
Although chiselled chamfers were used to accom-
modate the recessed knuckle, excessive time was
added to the door-hanging operation and, there-
fore, this practice has not survived.

(c) In this example, only the knuckle on the frame
side is partly housed-in to carry the door further
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Figure 17.9 Rising butts

Right hand
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Figure 17.10 Handed hinges

Figure 17.11 Hinge positions



into the shoulder of the jamb, when a rebate is
deeper than the door thickness (which is met
occasionally). If ignored, an excessive clearance-
joint between the shoulder and the door would
look unsightly.

17.2.16 Marking the Hinge Positions

Figure 17.13: When the door has been shot-in and the
clearance-joints have been achieved, set up the door in
the opening as follows: insert an off-centre wedge,
chisel or bolster under the door and lightly tighten up
to a two-pence coin placed in the top, as illustrated,
and then insert a small wedge at mid-height in the
joint of the closing stile (the doubled-joint obtained
this way can be tested, if necessary, with two two-
pence coins held together and tried in several places 
(or slid along) above and below the wedge). Mark the
hinge positions now, squarely across the frame or lining
and the door. Alternatively, the butts could be already
housed-in and screwed to the door before it is posi-
tioned in the opening and the unfolded leaves of the
butts could then be marked onto the frame or lining.

17.2.17 Marking the Housings

Figure 17.14(a): The door is now removed from the
opening and set up in the saddle and block ready to be
hinged. Place an open butt on the edge of the door,
with the protruding knuckle inverted to rest against the
edge, locate carefully to the correct side of the face
mark and scribe around the leaf with a sharp pencil.
Repeat this on each of the four butt-positions. Next,
adjust the leaves of the butt until parallel (as illus-
trated), measure the overall thickness, deduct 2 mm for
the joint, then divide by two to give the depth of hous-
ing required and set this on the marking gauge. Mark
the butt-positions with this on the face of the door and
the edge of the frame or lining. Then reset the gauge to
the leaf-width of the butt and mark this on the edge of
the door and the face of the frame or lining.

17.2.18 Cutting the Housings
Figure 17.14(b): Now cut the housings, using the chisel-
chopping method, prior to chisel-paring.
When leaning the chisel (at about 45–50�) for the cross-
grain chopping action, the chisel’s bevelled-edge should
be on the side of the acute angle formed between the
chisel and the timber. Note that if the housings are cut
too deeply, the hinge-side joint will be lost and binding
may occur between the door-edge and the face of the
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frame or lining. Also, if the wrong gauge screws are used
and the countersunk heads protrude, binding may occur
between the opposite screw heads.

17.3 HANGING PROCEDURE

Speed and skill in door-hanging is gained from the
experience of repetition and it will assist if you adopt
the set hanging procedure described below. (Note that
the references are to a door-lining, but the procedure
would also suit a door-frame.)

1. Check the opening size and hanging edge. Mark
H on the lining face, mark T (for ‘top’) on the
face of door (this is to avoid mistakenly changing
the face-side during the shooting-in procedure)
and remove horns, if necessary.

2. Offer the door up in position, judge the initial
amount to remove from the edges and shoot-in.

3. Offer up again – if it now fits into the opening,
concentrate on marking and planing the left-hand
stile only, until a good fit is achieved against the
lining-leg.

4. While keeping the door pressed or wedged
against the left, lever or wedge up the door and
check the fit against the underside of the lining-
head. Remove the door and plane the top, if nec-
essary, until another good fit is achieved.

5. Now concentrate on judging, marking and 
shooting-in the right-hand stile only, until (with
the door pressed hard to the left) you are able to
test for a double-joint with the aid of two two-
pence coins held together.

6. If satisfied, re-establish the side and bottom
wedges (Figure 17.13), after inserting a two-
pence coin in the top joint. Now mark the hinge
positions on the door and lining-edge.

7. Dismantle and remove the arrises from all door
edges before fixing the butts to the door.

8. Mark and cut out the housings for the butts, try
the butts in lining-housings and make a pilot hole
for one screw in each butt.

9. Screw butts to door, hang door and try closing
and check the all-round fit.

10. Remove and adjust, if necessary, or finish 
screwing to the lining.

11. Fix top door stop (1 mm clear on hinge-side
only), then closing edge door stop, then hanging
edge door stop. Finally, punch in all nails.

17.3.1 Use of Portable Router and
Hinge Jig
Nowadays, the door-hanging procedure is often
speeded up by using a router and a hinge jig, both
described and illustrated in sections 2.18 and 2.19 in
chapter 2. To take these into account here, the hang-
ing procedure listed above would be changed as fol-
lows, after procedure number 5 had been completed:

6. If satisfied, remove the door and plane off the
sharp arrises from all edges. Set the door up in the
saddle and block, ready for hinging.

7. Now attach the hinge jig to the door lining, mak-
ing sure that the swivel plate is at the top to
establish the 3 mm top-joint allowance. Set up the
router and rout out the hinge recesses.

8. Remove the hinge jig and set it up on the edge of
the pre-positioned door. Make sure that the
swivel plate is turned at 90� and hooked onto the
top of the door. Rout out the hinge recesses and
remove the jig.

9. Some butts have rounded corners to fit the 
routed recesses, but if standard butts are being
used, then chisel out the rounded corners from
the four (or six) recesses. Fit the butts in the lin-
ing-recesses and make a pilot hole for one screw
in each butt.

10. Screw butts to door, hang door and try closing
and check the all-round fit. Remove and adjust, if
necessary, or finish screwing to the lining.

11. Fix top door stop (1 mm clear on hinge-side
only), then closing edge door stop, then hanging
edge door stop. Finally, punch in all nails.

Chisel positioned
in gauge line

Figure 17.14 (b) Cutting the housings



18.1 LOCKS AND LATCHES

Figure 18.1: The types of lock used on dwelling houses
are few and vary between locks, latches and combina-
tions of these two. They may be mortice locks mor-
ticed into the door-edge, or various types of rim lock
fixed on the inside face-edge of the door. The actual
latch part of a lock is usually spring-loaded, quadrant
shaped, or has a round-edged roller bolt, which holds
the door closed (latches it) without locking it – unless
it is a type of cylinder night latch, which requires a
latch-key to open it on the cylinder-side of the door.
The locking mechanism of a mortice lock is usually an
oblong-shaped bolt which is shot in or out by inserting

and turning a key. The concealed part of the bolt, as
illustrated, has a small metal post protruding from it,
which must be moved through an open gate cut in the
middle area of a specified number of sprung levers.
This happens when the key lifts the levers, gains access
to the edge of the bolt and moves it. The more levers a
lock has, the greater the security. The quadrant-shaped
latch is usually reversible to enable the hand of the lock
to be changed from left to right, or vice versa.

18.2 MORTICE LOCKS

Figure 18.2: These locks vary in length (depth)
between 64 mm and 150 mm. The deeper locks
(Figure 18.2(b)) are of traditional size to receive door-
knob furniture which consists of a spindle, two knobs
(sometimes one of these is already attached to a metal
spindle, the other being removable via a small grub
screw), two rose plates, and two escutcheon plates
(Figure 18.2(e)). The shallow-depth lock (Figure
18.2(a)) has its keyhole and spindle hole vertically in
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possible scraped knuckles. If door knobs are to be
used, the lock should be at least 112 mm (4-1-2 in) deep.

18.3 MORTICE LATCHES

(b)

Figure 18.2 (b) Deep mortice lock; (c) striking plate (brass
or chromed steel); (d) lock lever-furniture; (e) door knob
furniture

(a)

(b)

(c)

Figure 18.3 (a) Mortice latch; (b) tubular mortice latch;
(c) latch lever-furniture

Figure 18.3: Mortice latches are used on internal doors
not requiring to be locked. Two types are available: one,
as in Figure 18.3(a), is oblong-shaped for morticing in
to a 16 � 38 mm � 64 or 75 mm deep mortice hole; the
other, as in Figure 18.3(b), is tubular-shaped for insert-
ing into a drilled hole of 22 mm diameter � 64 or
75 mm depth. A mortice latch is always supplied with a
striking plate and fixing screws, but requires separately a
set of latch lever-furniture (without the keyhole), as
shown in Figure 18.3(c).

line to receive a set of lock lever-furniture (Figure
18.2(d)). Both types of lock have a striking plate
(Figure 18.2(c)) which is housed into the jamb to
receive the projecting latch and the turned bolt.
Shallow-depth locks should only be fitted with lever
furniture, as door knobs come too close to the face of
the jamb or lining on the door-stop side, resulting in

(c)

(d)
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Spindle
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escutcheons
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Figure 18.4 Mortice dead-lock and box-recessed striking
plate

(a)

Figure 18.5 (a) Part horizontal section through normal
inward-opening door; (b) uncommon outward-opening door

18.4 MORTICE DEAD LOCKS

open or closed (locked) position, a cylinder with a bar
that connects into the latch, a loose rose plate that pro-
vides a rim for the cylinder (or alternatively, a cylinder
door pull), a back plate with connecting screws for
securing the cylinder to the door and a box staple (also
referred to as a keep) for receiving the striking quad-
rant-shaped latch. These locks are obtainable in stan-
dard sizes or narrow sizes. The latter is sometimes
required on glazed entrance doors with narrow stiles.
A standard cylinder night latch requires a 32 mm (1-1-4
in) diameter hole to be drilled through the door at
61 mm in from the edge to the centre, to receive the
cylinder. The narrow latch type requires the same size
hole to be drilled, but at 40 mm in from the edge to
the centre.

18.6 FITTING A LETTER PLATE

Figure 18.6: Measurements for the oblong aperture
must be carefully taken from the letter plate and plotted
on the outside and the inside face of the door. This can

Figure 18.4: Mortice dead locks are for extra security
and contain only a locking bolt – no latch. They are
fitted to external doors in addition to a latch-type cylin-
der lock and are recommended by insurance companies
to have five levers. The more expensive locks of this kind
have a box-recessed striking plate or keep – and the brass
bolt contains two hardened steel rollers to resist being
cut with a hacksaw blade. Ironically, these locks can be
more of a deterrent on the inside of a property than on
the outside. The reason for this is that if burglars have
gained access through a window – which is quite com-
mon – they like to leave by a door, which is less suspi-
cious, easier and quicker than carrying stolen goods
through a window. My preference with these locks is to
make a keyhole only on the outside of the door, which is
done to stop anyone deadlocking themselves in the
property at night, in case there is a fire. The only door
furniture required is supplied in the form of two
escutcheons, one being a drop escutcheon with a pivoting
cover plate that drops down to cover the keyhole on the
inside of the door, as shown in Figure 18.2(e).

18.5 CYLINDER NIGHT LATCHES

Figure 18.5(a) and (b): This type of lock/latch is com-
monly used on front entrance doors and consists of the
rim latch itself, as illustrated, with a turn-knob and a
small sliding latch-button for holding the latch in an
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(a)

(b)

Jigsaw method

Hand methodVertical
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200�
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210�
60mm

220�
50mm

Figure 18.6 (a) Fitting a letter plate (three methods); 
(b) letter plate jig. Jig template/router method

best be done by marking a level centre line, as illus-
trated, on each face, to use as a datum line for the
other measurements. This is also the line on which to
mark the critical position of the 6 mm diameter holes
to be drilled for the connecting bolts. If confident 
of the accuracy of your marking out, these holes are
best drilled halfway through from each side. Slight 
misalignments midway can be overcome by the 
reaming effect gained by using a Sandvik combination
auger bit.

The aperture can be cut out easily with a good jig-
saw. Note that when reaching each corner, the saw is
worked back and forth a few times to create space for
the blade to turn through 90�. When cut, the hole is
then cleaned-up with a wide bevelled-edge chisel
and/or a Surform file.

Alternatively, a line of large-diameter holes can be
drilled, with smaller holes drilled at each end to make it
easier to cut the end grain with a sharp bevelled-edge
chisel. By using this hand method, once the ends are
chopped through from each side, the remaining timber
above and below the large holes pares out quite easily
with a wide bevelled-edge chisel. The exposed arrises of
the aperture should be removed with a chisel and/or
glasspaper.

Another method used nowadays, is to cut out the
aperture with a 1-2� (12.7 mm) collet plunge router.
After pencilling vertical and horizontal centre lines in

the required area for the letter plate, a jig template
such as the Trend model illustrated at Figure 18.6, is
screwed in position. The router is set up and worked
around the template to achieve a fast and precise
finish. When complete, the template is unscrewed and
the two screw holes become the centres for the small
bolt holes to be drilled through the door to hold the
letter plate. Certain makes and models of router might
require a universal sub-base to accept the 30 mm guide
bush needed for this template.

18.7 FITTING A MORTICE LOCK

Figure 18.7: The following technique for fitting a stand-
ard mortice lock can – with the omission of the spindle

Figure 18.7 (a) Fitting a mortice lock. Hand method; 
(b) fitting a mortice lock. Router and jig method
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hole – be modified for fitting a mortice dead lock. The
auger bits used can be power-driven or fitted into a
ratchet brace. If power-driven, the drill must have a
reversing facility and, ideally, a variable speed.

1. If no predetermined height exists, measure down
half the door’s height to mark the spindle level
and square this around the door.

2. Measure the lock from the outer edge of the face
to the centre of the spindle hole and mark this on
the door on each face with a pencil line gauged
from the blade-end of the combination mitre
square. Make a slight allowance for the undershot
edge of the door.

3. Measure the lock vertically from the centre of the
spindle hole to the top-centre and bottom-centre
of the keyhole and mark cross-lines A and B on
both faces of the door.

4. Hold the lock against the door, sight through 
the spindle hole to line it up with the spindle
cross-mark, then mark lightly around the outer
edge of the lock.

5. Square this outline across the edge of the door.
6. Set up a marking gauge and mark the centre of

the door thickness, then reset the gauge to be
8 mm from the centre and mark a line on each
side of the first gauge line.

7. Drill a 10 mm diameter hole at 3A and a 6 mm
diameter hole at 3B, preferably from each side of
the door to avoid spelching out.

8. Drill a 16 mm diameter hole for the spindle, again
from each side of the door.

9. As indicated, drill a series of 16 mm diameter 
holes close to each other for the lock-mortice. Use
a depth gauge on the drill or bind masking tape
around the auger bit to achieve a slightly oversize
depth. Hold a flat rule or the blade of the 
combination square on the face of the door when
drilling, to check on drill-alignment occasionally.

10. Clean out the mortice hole with, say, a 25 mm
bevelled-edge chisel and a 16 mm firmer chisel.
On mortices for deep locks, a so-called swan-neck
chisel is sometimes necessary.

11. Complete the keyhole shape with a small chisel or
a pad saw.

12. Try the lock in the mortice until, after easing, you
achieve a slightly loose fit, then adjust it for central
position edgewise and mark around the face plate
with a sharp pencil. The edge-lines can be scored
heavily with a marking gauge to reduce the risk of
splitting the edges with a chisel, then chisel-chop-
ping across the grain is carried out before hand-
routering the face-plate depth, by judgement with
the chisel held in a position similar to when it is
being sharpened. Keep trying the lock until it fits
slightly under the surface. Then screw into position.

13. Now close the door a few times until the latch
marks the jamb’s edge, or mark this position with
a pencil, and square these marks across to relate to
the striking plate’s mortice hole. Position the
striking plate onto the protruding latch and mark
the plate’s face where it protrudes past the face of
the door. Now hold the striking plate against the
marks on the jamb, with the edge-mark on the
plate in line with the jamb’s edge and mark
around the plate with a sharp pencil.

14. Carefully chop out a shallow housing for the
striking plate and try in position. Mark the outline
for the latch and bolt mortice holes, remove the
plate and drill/chop out for these. Fix the striking
plate and try closing the door for easy latching
and locking.

Another method used by some carpenters, is to cut the
mortice out with a heavy duty plunge router which, as
before, has a 1/2� (12.7 mm) collet. A lock jig such as the
Trend model illustrated at 18.7(b) is clamped to the
door securely to guide the routing. Again, the router
will require a 30 mm guide bush and a 12 mm
Ø � 114 mm long-reach TCT cutter. This will cut up
to a 70 mm deep mortice. Mortices for deeper locks will
require finishing off with an auger bit and drill – or a
twist bit and brace. The magnetized, interchangeable
templates on this jig, allows both the mortice and the
shallow face-plate recess to be cut.

18.8 FITTING DOOR
FURNITURE

When fitting the door furniture, which is usually done
after the doors have been painted or sealed, or – better
still – has been done previously and then removed and
replaced after painting or sealing, care must be taken
with the vertical and lateral positioning and screwing
of the furniture. This is because the 6.35 � 6.35 mm
square-sectioned spindle sits quite loosely in the lock’s
spindle bush and if strained over to one extreme or the
other by ill-positioned screws in the door furniture,
binding can occur which may cause the latch and the
lever handles or knobs to stick in the levered or turned
position, without the springs being able to effect a
self-return action. To avoid this, always feel for the
correct position by gently moving the furniture from
left to right and up and down – and by settling in the
middle of these extremes. To help with this, on lock
lever furniture, the keyholes can be sighted through
for alignment. After fixing, always check lever handles
or knobs for a smooth, easy movement and a self-
returning action.



19.1 INTRODUCTION

Occasionally, according to the design of a property,
there is a need to conceal vertical and/or horizontal
pipes to improve the appearance of the room(s) that
they pass through. These rooms are usually the bath-
room or kitchen. The pipes may be 110 mm diameter
soil pipes, 40 mm diameter waste pipes, or various
small-diameter copper supply pipes. If the supply
pipes are fitted with stopcocks, provision must be
made for their access when the pipes are to be con-
cealed. Basically, the two arrangements for concealing
pipes are pipe casings and framed ducts.

19.2 PIPE CASINGS

Figure 19.1: Traditionally, solid timber of about 225 mm
prepared width was used in the construction of pipe cas-
ings. The side casing had a beaded and rebated edge to
receive a thinner timber casing. Vertical battens of about
50 � 25 mm section were fixed to the finished wall sur-
faces, carefully positioned laterally to ensure that the
completed casing fitted squarely in the corner and was
square in itself. Any under-achievement in this respect
showed up badly at ceiling and floor levels. When work-
ing out the lateral position of the battens in relation to
the width of each casing, allowances had to be made if 
it was decided that the casings would need to be scribed
to the walls. Modern pipe casings are of similar 

construction, but the timber casings have been replaced
by plywood or MDF of usually 12 mm thickness, with
the rebated edge in the form of a planted, vertical 
corner batten, as at detail A.

19.3 FRAMED DUCTS

Figure 19.2: Framed ducts take over from ordinary
plywood or MDF casings when there are a greater
number of pipes to conceal, or the concealment involves
a more complex arrangement of vertical and/or hori-
zontal pipework. The sawn or prepared timber framing
may be of 50 � 50 mm, 50 � 38 mm or 38 � 38 mm
section. As illustrated, vertical or horizontal battens of
50 � 25 mm section are still used as before to establish
the ducting’s position and anchorage to the walls or – in
cases of horizontal ducting – to the wall and the floor
or the wall and the ceiling. The other framing consists
of a longitudinal corner-member and cross-noggings
spaced at 600 mm centres. The framing is built up in
situ, like stud partitioning. The butt-jointed noggings
are skew-nailed to the longitudinal battens and nailed
through the corner member at the other end. When the
skeletal framework is completed, it is then covered with
6 mm or 12 mm plywood or MDF. If future access to
the pipes or stopcocks is required, the face panels
should be neatly screwed.
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20.1 INTRODUCTION

The first fitted kitchens are believed to date back to
the late 1920s and mostly involved cabinet makers 
and second-fixing carpenters. Nowadays, however,
with all the hi-tech fittings and equipment available –
plus the manufacturing, fitting and fixing of purpose-
made solid worktops such as granite, quartz/polymer
resin, and Corian® (1-3 acrylic resin and 2-3 natural min-
eral) – designing and installing fitted kitchens tends 
to be done by specialists. Nevertheless, if only for
financial reasons, non cutting-edge kitchens using
plastic-laminate and solid timber worktops still pre-
dominate – and a large number of kitchens are still
installed by non-specialists. Anyone with good car-
pentry or DIY skills and a commonsense approach to
design, is capable of successfully designing and
installing a standard fitted kitchen.

20.2 ERGONOMIC DESIGN
CONSIDERATIONS
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Figure 20.1 (b) Design considerations

Figure 20.1(a): In the early 1950s, researchers in
Cornell University in New York, USA, conceived the
idea of the work triangle as being the geometry deter-
mined by the positions of the sink, the refrigerator
and the cooker. These were identified as the three
main centres in a kitchen involving traipsing back-
wards and forwards during the cooking task. Study
revealed that an ideal imaginary line joining the sink,
fridge and cooker should measure no more than 20 ft
(6.1 metres). It has also been established that the dis-
tance between opposing worktop-edges, as in a nar-
row, so-called galley kitchen, should be no less than
4 ft. (1.219 m).

Figure 20.1(b): Other design considerations that
should be taken into account when juggling with the
work triangle are:

● Have a good-sized food-preparation area between
the sink and the cooker.

● Avoid putting the sink or the cooker in a corner. If
unavoidable, keep them at least 400 mm from the
return wall.

● Always have a worktop surface near, or over the
fridge.



● Do not place the cooker too far from the sink.
● If intending to install an extractor hood that vents

to the outside, try to keep the cooker or hob up
against an exterior wall, or close to one to minimize
ducting above the wall units.

Figure 20.1(c): Although the ergonomic features of
kitchen units are standardized to suit manufacturing
purposes, there is room for some adjustment. As illus-
trated, standard base units, inclusive of worktop-
thickness, should be about 900 mm high. Using details
obtained from MFI Ltd (whose kitchens I have
installed many times and never faulted) their units can
be lowered to 898 mm or raised to 923 mm to suit a
person’s height and working posture. Such adjust-
ments are done by simply threading or unthreading
the bottom section of the unit’s adjustable legs. The
plinth – that clips onto the front legs – is eventually
reduced in width to suit the first example, but left in
its full width to suit the second. Note that the latter
does not allow for the plinth to be scribed to an
uneven or un-level floor, as is usually necessary. These
overall heights are arrived at as follows: 720 mm base
unit � 38 mm worktop thickness � 140 mm min-
imum size of adjustable legs � 898 mm minimum;
and 720 mm unit � 38 mm worktop � 165 mm maxi-
mum width of available plinth � 923 mm maximum.

However, such adjustments can create a problem 
if there is to be a free-standing cooker – instead of a
hob – required to be flush to the worktop surface.
Although modern cookers usually have screw-
adjustable feet, their minimum and maximum adjust-
ment would need to be checked out. Wall units should
not be less than 460 mm, nor more than about
500 mm above the worktop. To put the cupboard
shelves within easy reach for most people, the ideal

overall height from the floor is between 2 m and
2.150 m.

20.3 PLANNING THE LAYOUT

Figure 20.2: Although kitchen suppliers like MFI use
computer-aided design software nowadays to produce
plans and 3-dimensional views of a proposed kitchen,
layouts can be produced from initial rough sketches
and line drawings. Even if you have limited technical-
drawing ability, simple scaled cut-outs of the different
sized units can be made and juggled with on a sheet of
graph paper. If necessary, ideas for a kitchen design
can be gained from magazines, kitchen showrooms or
other people’s homes. These ideas are borne in mind
at the sketching and juggling stage. Sometimes all
your ideas work out and an exciting design evolves –
other times compromises have to be made. Apart from
money, the size and shape of the room is the control-
ling factor in relation to the position of the door(s),
window(s), radiator(s), etc. Therefore, the first stage is
to make a rough freehand sketch and do a careful
measured survey. The sketch shown above is repro-
duced from an actual kitchen refit completed in recent
years. The original kitchen, apart from a sink and a
walk-in larder, was practically non-existent.

Figure 20.3: Following on from the measured-
survey sketch, ideas were juggled around and the final
layout drawing evolved and is reproduced here. Note
that this layout highlights practicalities such as the
various small infill pieces required to achieve the 
U-shape arrangement of the base units and to infill
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the end of the number 11 wall unit. It was decided to
keep the ventilated walk-in larder, which raised
another practical issue. Wall units with glass doors
and base units were to be fixed on the larder wall,
which was of timber studwork and plasterboard. The
base units would be secure enough fixed to this with
modern cavity fixings, but to ensure the security of the
wall units, a 100 mm strip of 12 mm plywood was
fixed to the plasterboard surface, into the studs. This
provided fixings for the metal mounting plates, as
indicated in Figure 20.10. To accommodate the ply-
wood strip, the back-edges of the wall units – that
project beyond the groove for the back panel – had to
be notched out and the suspension brackets had to be
moved back into the units by 12 mm.

20.4 DISMANTLING THE OLD
KITCHEN

If you are replacing an existing kitchen, then obviously
the old one needs to be taken out. In doing this, use a
sensible approach – not a sledge hammer! First,
arrange for any integrated electrical wiring to be dis-
connected, the hot and cold water supply to be capped
and any gas supply to be turned off and disconnected.
After that, dismantle the fitted units generally in the
reverse order of their assembly, i.e., cornices, pelmets,
plinths, worktops, and so on. To speed things up, lever
parts off with a crow bar instead of unscrewing every-
thing tediously.
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20.5 PRE-FITTING PREPARATION

If the composition of the walls is unknown to you,
then check this out by tapping or piercing with a
pointed awl, especially in a room not previously desig-
nated as a kitchen. Solid plastered walls are generally
not a problem, dry-lined walls can be accommodated,
but – as described in the paragraph under Figure 20.3
above – timber studwork and plasterboard may need
to be overlaid with plywood strips, acting as fixing
grounds. Other preparations are as follows:

● Figure 20.4(a): Now is the time to upgrade the
electrics and install a new ring main (ring circuit),
using 2.5 mm2 two-core-and-earth cable to provide
adequate double socket outlets above the worktops
and in other places. These include electrical points
for items such as a dishwasher, fridge and washing
machine – and spurred, fused connection-units to
an extractor fan, lighting in glass cabinets and
lighting under the wall units, etc. If the cooker or
hob is to be electric, then a separate circuit using
4 mm2 two-core-and-earth cable must be run from
a cooker control unit, back to a 30 amp fuse or a
32 amp MCB (miniature circuit breaker) in the
consumer unit. Since changes in the electrical regu-
lations came into force in January 2005, all of this
work must now legally be done by a competent
electrician – but ‘chasing’ (channelling) the walls to
conceal the cables, can be tackled to lessen the spe-
cialist work (and, hopefully, the cost). As illustrated,
this can be minimized by using a hit-and-miss
technique for the outlets above the worktop, as the
ring-main loops will be concealed within a void at
the back of the cupboards.

● Figure 20.4(b): If there is to be tiling on the back
walls above the worktops – which is quite common –
the critical height and lateral position of the socket

outlets should be considered. The reasoning for this
is partly to do with the ergonomics of handling the
plugs – which is easier if the plugs are higher – but
mostly to do with the symmetry of tile-joints
related to socket-outlet positioning. Centre-line
heights of outlets should be about 190 mm or more
above the worktop. Being higher avoids clashes
with sugar jars, etc.

● Drill through the outer wall and position the sink
waste pipe, left poking through, ready for connec-
tion, and run the hot and cold water supplies, left
poking up ready to enter the sink unit. These
15 mm Ø copper pipes should be capped off with
so-called miniature valves. If a gas supply is
required, this should also be installed at this stage.

● Any additional or new lighting required in the ceil-
ing, should now be fitted.

● Metal mounting boxes should be screwed into each
outlet-recess cut in the walls. Where tiles are to be
fixed, the boxes can protrude by that thickness;
(this should be taken into account from the outset,
to reduce the cutting-depth into the wall). Oval-
shaped plastic conduit should be fixed in the cable-
chases, enabling easier future rewiring to be done.
The conduit should run from a rubber grommet in
the box and be side-fixed in the chases with small,
galvanized clout nails. After the ring-main cabling
has been looped through the plastic conduit, all the
making good of plasterwork can be completed.

● The room should now be decorated, the ceilings
finished, the walls and woodwork left ready for the
final coat.

● Now clear the room and open the flat packs care-
fully, starting with the carcases. Line the floor with
the cardboard to create a working area, examine
each item for damage and start assembling the base
units, minus the doors and drawers. (MFI provide
excellent illustrated Assembly and Installation
Guides for their Schreiber and Hygena range.)
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Figure 20.4 (a) Hit-and-miss ‘chasing’ above base units

Figure 20.4 (b) Socket outlets related symmetrically 
to tiling



Attach the adjustable legs to each unit and stand it
in its approximate position, out of the way. Then
assemble the remainder of the base units and set
aside. Assembling carcases can continue if you have
spare room for storage, otherwise assemble and fix
in the order of base units, tower units, wall units,
etc. You are now ready to start fixing.

20.6 FITTING AND FIXING
BASE UNITS

Now to continue with the installation of the kitchen
illustrated in Figure 20.3. In order to set out the pos-
ition of the socket outlets required above the worktops
in relation to the tiling joints, it was necessary in the
early stages of preparation to mark the exact height of
the worktop around the walls. In this case, the height
was determined by the fact that the existing one-year-
old electric cooker was to be reused. Its height of
910 mm was set on the wall as a datum measured up
from its designated position, which was then carefully
levelled and pencil-marked around the three walls as a
continuous reference line.

Figure 20.5(a): With a few exceptions, base units are
fixed to the wall via two small metal brackets supplied
with the units. As illustrated, these are screwed close
to the top of the side-cheeks on the inner back edges.
If the wall surfaces are ‘out of plumb’ or not very
straight in their length, the back edges of the units
may need to be scribed to the irregular shape before
the brackets are fixed. Sometimes, small pieces of thin
packing strategically placed will suffice. Prior checking
with a straightedge and spirit level will confirm
whether this additional work has to be done.

Figure 20.5(b): As illustrated, the only other fixings
required to hold the units are the two-part plastic

connecting screws. These join the front edges of each
unit’s side-cheeks together. The male-and-female plas-
tic screws require 8 mm Ø holes to be drilled through
both cheeks whilst they are held firmly together with a
pair of small G cramps. One fixing is positioned near
the bottom, one near the top, clear of any hinge posi-
tions or drawer runners, etc. If necessary – according
to what drill you are using – clamp a piece of flat
waste material on the blind side of the cheeks and
drill into it to avoid ‘spelching’ (breaking the edges
around the exit holes).

Referencing the kitchen layout in Figure 20.3
again, having assembled the base units, screwed on the
legs firmly and adjusted them to the approximate
height, it was time to level up, adjust and scribe them
to the wall. Starting with the left-hand carousel unit,
the five wall-to-wall base units under the window
were fitted (the fifth being another carousel unit in the
right-hand corner against the larder wall). Only min-
imal scribing was required, mostly to do with the
slightly bell-bottomed protrusion of the lower regions
of traditional plasterwork, affecting the level of the
units at right-angles to the wall. This was easily put
right by planing about 4 mm tapered scribes off the
lower back edges of the cheeks. Before repositioning
each unit, the metal fixing brackets were screwed in
place, as illustrated in Figure 20.5(a). With repeated
reference to the spirit level, final adjustments were
made to each unit’s four adjustable legs. These adjust-
ments also had to relate to the worktop reference line,
which had to be 38 mm (worktop-thickness) above
the top of the units.

Figure 20.5(c): The five base units now ready for
fixing were comprised of a 931 mm carousel unit each
end, a 600 mm 3-drawer unit, a 800 mm sink unit and
a 500 mm drawer-line unit, all adding up to 3.762 m
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Figure 20.5 (a) Base-unit cheeks fixed to wall

Figure 20.5 (b) Base-unit cheeks joined near front with
two plastic connecting screws
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in relation to a room-width of 3.792 m. This meant
that an infill of 30 mm was needed – which was
known and accepted at the design stage. As illustrated
above, this was made up of two 15 mm strips of
melamine, edge-veneered to match the units. These
were screwed to the face-side front of each carousel
cheek and eventually connected to the adjacent units
with the two-part plastic connecting screws supplied
with the units. After marking the walls through the
holes in the fixing brackets, the walls were drilled and
plugged (see chapter 3 on plugging, if necessary), all
the two-part connecting screws were fitted and con-
nected and the units were screwed back to the walls.

Using a similar procedure to that described above,
the remaining base units on the side walls were fitted
and fixed. This comprised a 300 mm drawer-line unit
coming away from the left-hand carousel, finishing
with a similar 400 mm unit up against the cooker.
Only one 500 mm drawer-line unit was needed up
against the right-hand carousel.

20.7 CUTTING, JOINTING AND
FITTING WORKTOPS

Although the MFI guide-notes list the fitting of work-
tops after the wall units, I have always preferred to fit
them before, without the restrictive, head-butting
obstruction of the units above. However, once fitted they
should be covered with the thick cardboard from the
packaging before the work on the wall units is started.

Figure 20.6(a)(b): Laminate worktops are usually
3 m long, but some manufacturers can supply 4 m
lengths as well. When fitting around two or more 
corners in a kitchen, avoid having connecting joints

∗

Figure 20.5 (c) * 15 mm laminate-edged infill strip
between each carousel and adjacent unit

(2) (3)

(1) Sink-cutout

(a)

(b)

(2)
(3)

(1) Sink-cutout

Figure 20.6 (a) Worktop (1) shown jointed at each end
is impractical and should be avoided (b) More practical
jointing arrangement

(2)

Male cut

Female cut

(1)

Figure 20.7 (a) Routed joint between worktops (1) and
(2), showing biscuit and panel-bolt slots

parallel to each other at each end of one length of
worktop, as in illustration (a) above. It is not ideal
from a practical, fitting point of view – especially if a
number of biscuits are to be inserted in the joints.
A better arrangement, shown in illustration (b) and
used in the example kitchen, allows more control in
fitting worktops (2) and (3) separately. Each of these
arrangements requires 1 � 3 m and 1 � 4 m work-
tops. The 4 m length is cut in two for arrangement (a)
and the 3 m length is cut in two for arrangement (b).
Although small gaps between the worktop and the
wall will be mastered by tiles or cladding, it may be
necessary occasionally to scribe to the wall.

Figure 20.7(a): Because worktop (1) in Figure
20.6(b) was butted to the wall at each end, the square
angle of the walls had to be checked and any major



deviation transferred to the worktop prior to cutting.
Cutting can be done with a hardpoint handsaw or
from the underside with a portable circular saw fitted
with a 60 or 80 toothed TCT blade. Because circular-
saw teeth revolve upwards towards the front of the
saw’s base, cutting from the underside minimizes
damage to the laminate surface. After being fitted
with a slight tolerance, worktop (1) was then removed
and positioned for routing.

With the location bushes set up on a worktop-jig
such as the Trend Combi 651, illustrated and described
in chapter 2, the jig was G-cramped into position and
the first female joint on the left-hand side was cut. This
had to be done in at least three cuts of increasing-
depth to remove the bulk of the waste, before the
finishing cut was made. Using a 1300 watt (minimum
requirement) plunge router with a 12.7 mm (1-2�) collet
and a 30 mm Ø guide bush, the first three cuts of 
varying-depth were run against the tolerance-side
within the oversized guide slot of the jig. This left a
small surplus edge on the joint-side of the jig which
was routed off in one full-depth pass on the fourth
finishing cut. After resetting the jig on the right-hand
side of the worktop, the second female joint was cut in
a similar way and the worktop was put back in position.

Worktop (2) was then sawn to length with an
allowance of about 20 mm for finishing each end. The
jig was then set up and a similar method of routing, as
described above, was used to produce the first male
end. Once routed, the worktop was laid in position
and the quality of the joint carefully checked. If not a
perfectly parallel fit, the jig would need adjusting
before re-cutting the male end again. If the joint was
satisfactory, the worktop could be marked for trim-
ming the length to finish squarely against the cooker.
The jig and router were used again to square this off.
Finally, worktop (3) was cut to a provisional length
and the whole jigging, routing and checking proced-
ure repeated. This time, though – because exposed
right-angled edges can be a dangerous height for 
children – the outer corner was removed by using the
male-shaping side of the jig to produce the partly-
rounded 45� shape.

Figure 20.7(b): Before removing the worktops to
rout out the underside for the T-shaped recesses
which house the panel bolt-connectors, and to cut the
edge slots for the elliptical-shaped wooden biscuits, a
pencil mark was run around the inner rails and cheeks
of the sink unit to determine the position of the cut-
out for the sink. Then the worktops were removed
carefully – so as not to damage the routed edges –
turned upside down, the jig set up again and used to
form the bolt recesses. Three or four slots for No.20
size biscuits were cut in each joint with a biscuit 
jointer – although, by using a biscuit-jointing cutter,
this could have been done with the router.

20.7.1 Sink Cut-out
First, the pencilled outline of the inner base unit was
squared up onto the laminate surface and the manu-
facturer’s cardboard sink-template was related to it to
mark the cut-out. Then the oblong shape was cut out
with a jigsaw, after drilling a small entry hole. I learnt
recently that an alternative trade-practice used now-
adays for removing this oblong shape is to use a
portable circular saw. Working from the underside, the
cut-out is marked from the template or sink unit in
relation to the marked outline of the unit. A portable
circular saw (with a fine TCT blade) is set up with a
limited blade-projection to slightly pierce through the
laminate surface. The saw is carefully ‘dropped on’ to
each of the four lines to cut the outline shape.

‘Dropping on’ is a technique for piercing the mate-
rial in mid area. It can be dangerous and should only
be practised by experienced woodworkers. If attempted,
the back of the saw base should be pivoted against a
temporary batten fixed to the material to prevent a
kickback. It should be appreciated that by working a
circular saw into each vertical corner, the cut-out will
still be held by uncut corners below. This gives an
advantage in stopping the cut-out from falling/break-
ing out prematurely and damaging the laminate edges.
When the worktop is turned face up, a hardpoint
handsaw is used in the corners to finish the job. Before
the sink is finally fitted, the edges of the cut-out
should be sealed with two or three coats of varnish –
or at least receive a thorough spreading of silicone
sealant.

20.7.2 Final Fixing
Understandably, plumbers usually like to fix the taps
to the sink before it is fixed in position, but some
plumbers also prefer to fix the sink as well as the taps
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Panel-bolt
connector

Figure 20.7 (b) ‘T’ or Bone-shaped recesses routed out
to take panel-bolt connectors



before the worktop is placed and fixed in position. So,
having previously agreed to the plumber’s request, he
was called in before the work proceeded. After the
sink was installed, the long worktop was repositioned
and fixed. This was done by screwing up through the
plastic KD Fixit blocks previously fixed to the inner
top surfaces of the base-unit cheeks – and through
shank holes drilled through the manufacturer’s partly-
drilled holes in the front rails.

Before worktops (2) and (3) could be fixed in the
same way as worktop (1), they had to be joined
together with the panel bolt-connectors. (Two per
joint are supplied by MFI, but some fixers prefer three
on 600 mm joints.) Before fixing these, though, the
exposed extreme-ends of each worktop were veneered
with iron-on laminate edge strip and carefully
trimmed off with a Stanley knife and a fine flat file.

With the male end of worktop (2) lined up to the
female recess in worktop (1), but sitting back by about
150 mm, the three or four biscuits were tapped into
the male-end slots. Working speedily now, with the
panel-bolt connectors and a ratchet ring-spanner at
the ready, a good-quality brand of clear silicone
sealant was gunned along the routed female-recess
and spread thinly with a spatula to within about 8 mm
of the laminate surface. Following on quickly, the
coloured jointing compound was then applied to the
untreated 8 mm margin that had been left clear of the
surface edges. (The coloured compound was used like
this because it is not easy to spread and sets quickly;
therefore the less applied, the quicker the assembly
time.) Finally, the joint was brought closely together,
the bolts inserted on the underside and quickly tight-
ened with the ratchet spanner.

During this process, frequent checks were made
regarding the flushness and closeness of the join (some-
times, a slightly fat or thin biscuit can upset the sur-
face flushness. For this reason, some kitchen installers
omit the biscuits completely – although the surfaces can
be checked by putting the joint together dry, with the
biscuits in place, before committing yourself to the final
fit). With the aid of a wooden spatula, the squeezed-
out compound was scraped off the worktop surface
and cleaned up immediately with the cleaning solution
provided – and any squeezed out droppings inside the
unit were also cleaned up. This jointing procedure was
repeated to join worktops (1) and (3) together before
the final screw fixings were made on the underside.

20.8 FIXING THE WALL UNITS

Figure 20.8(a)(b): As there was no so-called tower
units in the example kitchen used here, which would
have been fixed next to determine the overall height, it

was time to fix the wall units. These had already been
assembled previously, minus the doors. After cutting
and adapting the cardboard packaging to lay on the
worktops for their protection, horizontal lines were
pencilled around the wall to establish the top of the
units. This equalled the units’ height of 720 mm �

460 mm minimum height above the worktop. The line
also acted as a datum for plotting the critical positions
of the suspension-bracket mounting plates. These
metal plates are fixed to the wall before the unit’s inte-
gral suspension brackets are hooked upon them and
adjusted for final position. By turning clockwise or
anti-clockwise (with a non-powered screwdriver only)
screw ‘A’, indicated above, is for vertical adjustment up
or down and screw ‘B’ is for horizontal adjustment
towards the wall or away from it.

Figure 20.9: Starting with the 631 � 631 mm diagonal
corner unit, it was first held in position, up against the
datum line, and each side cheek was marked on the
wall, as illustrated. The two metal mounting plates
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Figure 20.8 (a) Metal mounting-plate; (b) adjustable
suspension-bracket

Ceiling

80 mm 80 mm
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Figure 20.9 Positions for mounting plates and vertical
rails (grounds) for corner unit
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were marked, plugged and screwed at 31 mm down
from the top and 20 mm in from each side. The loose
chipboard rails (supplied), acting as vertical grounds,
were also fixed to the wall at 80 mm from the corner.
The unit was then hung on the mounting plates via
the integral suspension brackets and adjusted vertically
to the datum line and a spirit level before being screwed
back to hold its position. Finally, the unit was screwed
to the chipboard grounds with the 8 � 16 mm flange-
headed screws (4 each side) supplied.

The two wall units on the left of the corner unit, a
600 mm 2-door and a 400 mm single door, were fixed
in a similar way. Each was fitted to a pair of metal
mounting-plates positioned at 31 mm down from the
datum and 20 mm in from each side as before – but
instead of loose vertical rails, these units had a fitted
horizontal rail, positioned low down behind the back
panel. This needed to be drilled twice for final fixing to
the wall with the 21-4� (57 mm) � 8 CSK screws supplied.

The final unit on this side of the kitchen was the
290 mm open-end display unit on the right of the corner
wall-unit. Because of its solid construction, mounting
plates and suspension brackets were not needed this
time. It was simply screwed to the wall at the top and
bottom with two 21-4� � 8 CSK screws supplied – and
attached to the corner unit with four 11-4�(32 mm) � 6
CSK screws supplied. These final four screws were
concealed by being drilled and fixed from inside the
cupboard unit, near the hinge positions. The exposed
wall fixings were concealed with plastic KD cover caps.

The side-cheek attachment of the display unit near
the hinge positions was also required on the other
adjoining cheeks of the units. These fixings, though,
were made with two-part plastic connecting screws –
similar to the connections made on the base units, illus-
trated in Figure 20.5(b). Generally speaking, because
of slight irregularities in the shape of most wall surfaces,
it is better to make the cheek-connections – with the
aid of a pair of G-cramps – before the units are screwed
back to the wall through their lower, concealed rails.

Figure 20.10: On the other side of the kitchen now,
against the larder wall, the three remaining wall units
were fixed by using the same methods and techniques
described above. However, to keep the symmetrical
alignment of door-positions above in line with the
door and drawer-positions below, a 31 mm infill was
required against the left-hand wall, as indicated in the
kitchen layout of Figure 20.3. This came about
because the end of the 931 mm carousel base unit was
31 mm wider than the end of the 400 mm wall unit
that had been joined to the 500 mm unit with glass-
doors. Although infill pieces of limited size can be
attached to the end of the unit, Figure 20.10 indicates
an alternative method of fixing infill pieces to the wall.

20.9 ADDING FINISHING
ITEMS

Apart from finalizing the plumbing, electrics and 
decoration, the remaining finishing jobs in a logical
sequence are: Fix manufactured backboard-splashbacks,
or tiles, etc, around worktop-walls; Fix pelmets under
wall-units (optional, but necessary if under-cupboard
striplights are to be installed); Fix cornices above wall-
units (also optional); Fix gallery rails to display units
(if such units have been fitted); Scribe and reduce
plinths to fit between underside of base units and the
floor, minus an additional 2 mm to accommodate the
plastic, plinth sealer-strip. Fit and fix plinths as per
MFI guide notes; If G-Met or Cushion-close drawers
have been chosen, fix the drawer-fronts and fit the
drawers; If Standard drawer-box drawers are being
used, assemble these and fit them; Fix the hinges to
the doors and hang the doors; After all drawers and
doors have been fitted and aligned carefully, and not
before, fit the dummy drawer fronts where required, as
per the guide notes; Finally, remove the backing adhe-
sive from the small plastic buffers and fit them to all
doors and drawers – and fit the following where
required: hinge-hole cover caps, hinge-plate hole
cover caps, wall-fixing screw cover caps, 8 mm-hole
cover caps and cam cover caps.

Ceiling

B D

C

A

Figure 20.10 31 mm infill strip ‘A’ fixed to left-hand wall.
‘B’ and ‘C’ infill strips are optional. ‘D’ � 100 mm �

12 mm plywood strip fixed to stud partition to provide
fixings for the metal mounting-plates



21.1 INTRODUCTION

Setting out the position of new buildings in relation to
the required levels is a very responsible job and it must
be borne in mind that mistakes can be costly. Apart
from the upset to client and contractor, the local authori-
ties can be unforgiving. Disputes over this can hold up a
contract indefinitely and it is not unheard of for a
partly-formed structure to be demolished and re-sited in
the correct position. On large sites – especially those
that involve a complexity of detail and the layout of
roads and buildings – site engineers or surveyors are
usually responsible for setting out and establishing the
various levels. However, on small to medium-sized pro-
jects, such as the building of a few dwellings or a
detached garage, the site levelling and setting out is usu-
ally done by the builder. This chapter covers the basic
information required to set out the foundations, walls,
drain-levels and site levels of a detached dwelling.

21.2 ESTABLISHING A 
DATUM LEVEL

21

Site Levelling and Setting Out

Figure 21.1 Ordnance Bench Mark (OBM)

established as the mean sea-level at Newlyn in Cornwall.
The value of OBM readings are recorded on Ordnance
Survey maps related to block plans of built-up areas and
can usually be viewed or obtained from a local author-
ity’s Building Control Department. Where there are no
OBMs in the vicinity of a building site, an alternative,
reliable datum – such as a stone step, plinth of a nearby
building, or a manhole cover in the road – must be used.

21.2.1 Levelling Equipment 
Required – The Level

Figure 21.2: There are a variety of levelling instruments
available and ranking high among these are the modi-
fied and improved versions of the popular traditional
dumpy level. These instruments include the quickset,
precise, and automatic levels. The automatic level repre-
sented above, operates by means of integral self-
levelling glass prisms. Once the instrument has been
attached to the tripod and levelled by means of a circu-
lar centre bubble, it is ready to be used. The principle
upon which it works is that the observer’s view of 
the horizontal hairline – that bisects the vertical 

Figure 21.2 A typical automatic level

Figure 21.1: It is essential in all site-levelling operations
that the various levels required should have reference to
a fixed datum. Wherever possible this should be the
Ordnance Bench Mark (OBM), which is a chiselled-out
arrow head with a horizontal recess above it, as illustrated
above. OBMs are carved in stone blocks, usually found
set in the walls of public buildings and churches. The
inverted horizontal centre line over the arrow is a
reference height set above the Ordnance datum by the
Ordnance surveyors. The original Ordnance datum was



hairline – across the lens establishes a theoretical hori-
zontal plane, encompassing the whole site when the
head of the instrument is pivoted through a 360� cir-
cle. This theoretical plane is referred to as the height of
collimation, from which various levels can be measured
and/or established. These levels are taken from a meas-
uring rod known as a levelling staff.

21.2.2 The Levelling Staff

Figure 21.3: Metric staffs with five telescopic sections
for easy carrying and use, are now available in alu-
minium or fibreglass. They can be extended to 5 m
from a closed length of 1.265 m. The British Standard
model indicated here is often referred to as the ‘E’
staff, for obvious reasons. Each graduated metre is
marked with alternating black and red printing on a
white background. Basically, the letters ‘E’ and the
entire staff are divided into centimetres by virtue of
each red or black square and each white space between
the coloured squares equalling 10 mm. Thereby each
‘E’ has a vertical-value of 50 mm and the coloured
squares and white spaces between each ‘E’ also equal
50 mm. A numbered value is printed at the bottom of
each ‘E’, which is thereby expressing incremental
readings of a decimetre (100 mm). Readings of less
than 10 mm are estimated and can be quite accurate
after a little practice. Clip-on staff-plumbing bubbles
are available and advisable.

21.2.3 Terms Used in Levelling
Collimation Height: The height of a level’s theoretical
viewing plane above the original Ordnance datum estab-
lished at Newlyn in Cornwall.

Figure 21.3 The ‘E’ staff
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Backsight  (B.S.): The first staff-reading taken from
an instrument, usually on the datum.
Datum: A solid and reliable fixed point of initial
reference, such as an OBM or a manhole-cover in
the road.
Foresight  (F.S.): The last staff-reading before an
instrument is repositioned.
Intermediate sight  (I.S.): All readings taken other
than Backsight and Foresight.
Ordnance Bench Mark  (OBM): As described above.
Temporary Bench Mark  (TBM): This is a temporary
datum transferred from the OBM and set up on site at a
reduced level – or to the same level as any alternative
datum used, such as a manhole-cover in the road – from
which the various site levels are set up more conveni-
ently. The datum peg, either a 20 mm Ø steel bar, or a
50 � 50 mm wooden stake, is usually set in the ground,
encased in concrete. For protection, it should be strategi-
cally positioned to the front-side boundary of the
site and have a confined fence-like guard built
around it.
Reduced Level  (R.L): Any calculated level position
above the original Ordnance datum, as illustrated in
Figure 21.4.

21.3 SETTING OUT THE
SHAPE AND POSITION OF
THE BUILDING

21.3.1 Setting-out Equipment
Required – Setting-out pegs
Figure 21.5(a): Setting-out pegs are usually of 600 mm
length and made from 50 � 50 mm sawn softwood,

‘E’ staff

‘E’ staff

‘E’ staff Collimation
height = 49.320

I.S.
2.210

F.S.
1.660

B.S.
1.320

TBM
OBM

4
8

.0
0

0
 (

4
8

m
)

or
Datum

Mean sea-level at
Newlyn, Cornwall

1 2

1 : Drain invert = R.L.47.110

: Trench-fill foundation = R.L.47.6602

Figure 21.4 Graphic example of terms used in levelling
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any position along the trench, whilst another person
sights across the two relevant profiles to see whether the
top of the rod indicates that the trench levels or founda-
tion pegs are too high, too low or correct. Traditionally,
the rod was made from good quality prepared softwood
of about ex 75 � 25 mm section. The cross piece was
usually jointed to the rod with a tee halving.

21.3.5 Surveying/Measuring Tapes
Fibreglass tape rules for setting out are now very popu-
lar, although traditional steel tapes with an improved
finish are still available. The steel is either coated with
white polyester and the printing protected with an
additional top coat, or – for heavy-duty work – the steel
is coated with yellow nylon and the printing protected
with an additional coat. Tapes of 10, 20, 30 or 50 m are
available, all with loop and claw ends and a fold-away
rewinding handle. A sturdy, pocket tape-rule, such as
the Stanley Powerlock® rule, 8 m long with a 25 mm
wide blade, will also be required in the setting out.

21.3.6 Optical Squaring Instruments
Optical instruments such as digital theodolites, with
an integral laser-plummet facility that emits a vertical
beam from its tripod position, down onto the corner
setting-out peg, can be used to establish 90� right
angles required at foundation level – but they are
extremely expensive for use on small to medium-sized
sites. However, less expensive laser squares are avail-
able. Also, when the longest side of a right-angle in
the setting out does not exceed about 20 m, the angle
can be set out by using either a simple method of
geometry or a method of calculation. Practical tech-
niques for setting out right angles reliably by these
methods are given elsewhere.

21.3.7 Ranging Lines
Ranging lines for initial setting out can be obtained in
50 m and 100 m reels of 2.5 mm Ø braided nylon,
coloured orange or yellow for high visibility.

21.3.8 Establishing the Building Line
The first essential operation in setting out the position
of the building is to establish the building line (some-
times referred to as the frontage line). As the term sug-
gests, this line determines the outer wall-face of the
building and is usually given on the site plan as a paral-
lel measurement from the theoretical centre line of an
existing or proposed road in front of the property.

Building-line positions are determined initially by
the local authority, so it is imperative that they are

Saw cuts in profile board
to take ranging lines

Trench-
fill

foundation

(a) (b) (c) (d)

Figure 21.5 (a) Setting-out peg; (b) profile-stake; (c)
profile board set up to give lateral position of foundation-
trench and brickwork; (d) a boning rod

pointed at one end to enable them to be driven into
the ground. The upper third should be painted with
white emulsion for easy recognition. If preferred, pegs
can be bought ready-made nowadays, with pyramidal
or conical points.

21.3.2 Stakes
Figure 21.5(b): These are similar to setting-out pegs,
but they are not painted and are about 900 mm long.
They are driven into the ground in pairs and a profile
board is nailed to their upper faces.

21.3.3 Profiles
Figure 21.5(c): These consist of ex 150 or 100 mm �
25 mm boards nailed horizontally across a pair of
stakes driven into the ground. (Corner profiles with
three stakes were used originally for hand-digging, but
unless using unreasonably long profile boards, come too
near to the trenches and inhibit the mechanical digger.)
There are two uses for profiles. 1) They can be set up –
well clear of the intended trench lines – without any
regard to being perfectly level and used for setting out
the lateral position of the brick walls and the founda-
tions. This involves marking the wall thickness and
the foundation width on the board’s face, as illus-
trated, and highlighting these marks with nails or saw
cuts; Or, 2) if the tops of the profile boards (of which
there may be at least eight) are set up level in them-
selves and in relation to each other, they can be used
with a boning rod for sighting the levels of trench- and
foundation-depths.

21.3.4 Boning Rods
Figure 21.5(d): As illustrated, these resemble a ‘T’ shape
and are made to varying calculated lengths according to
the reduced level required. The simple but effective
technique requires one person to hold the boning rod at
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adhered to. When a property is being built in between
two existing dwellings, as illustrated, the building line
can often be established by simply fixing a taut line to
the wall-face on each side.

Alternatively, two setting-out pegs – numbered (1)
and (2) in Figure 21.7 – are used to fix the position.
They are driven into the ground and left protruding
by about 100 mm on each side of the site, well clear of
the flank-wall positions. Their centres are set to the
given dimension of the building line from the centre of
the road. After finally checking the embedded position
of the pegs to the centre of the road again, 65 or 75 mm
round-head wire nails are driven-in to correct any
slight lateral deviation, with their heads left protruding
by about 25 mm to hold a ranging line.

21.3.9 Setting Out from the
Building Line

Figure 21.7: After straining and tying a ranging line to
the nail-heads of pegs (1) and (2), peg number (3) is
measured in from the left-hand side boundary and
driven-in centrally to the line to establish the corner
(quoin) of the flank wall. The overall width of the
building is then measured from this and peg number
(4), illustrated, is driven-in. As before, wire nails are

(1) (3)

(B)

a
c

b

(6)

(5)

(7)

(A) (4) (2)

Building line

Figure 21.7 Two methods of establishing a right angle
from the building line

driven into the pegs to determine exact positioning
and are left protruding to hold a ranging line. The
next step is to set out a right angle.

21.3.10 Forming a Right Angle

Figures 21.7 and 21.8(a)(b): The right angle to form
the first flank wall can be made by using either a
method of calculation, illustrated in Figure 21.8(c)
and described below; a simple method of geometry
such as the 3:4:5 method illustrated above at (a), or
the equally simple 5:12:13 method illustrated at (b).
These two ancient geometric formulas that preceded
Pythagoras’ theorem, enable right-angled triangles to
be formed with integral sides, i.e, sides which can be
measured in whole numbers or equal units. Providing
the units remain equal and are set to the prescribed
ratio, right angles of various sizes can be formed easily
by changing the value of the unit.

When using either of these methods, choose a size
of unit that will form as large a triangle as possible in
relation to the setting out. For example, a 1.5 m unit
to a 3:4:5 ratio � 3 � 1.5 � 4.5 m base line,
4 � 1.5 � 6 m side line and 5 � 1.5 � 7.5 m
hypotenuse. This is indicated in Figure 21.7, where
peg (B) is set up to a 3:4:5 triangle from pegs (3) and
(A). Alternatively, the whole base line between pegs
(3) and (4) in Figure 21.7 can be divided to provide
equal units. The result of such a method is indicated
between pegs (3), (4) and (5). The advantage with this
is that the ranging line between pegs (3) and (5) is
long enough to set up the rear of the building at peg
(6). The setting up of peg (7), to complete the outline
of the building, can either be set up in a similar way to
peg (6), or its position can be determined by parallel
measurements. Either way, once the four main pegs
are established, diagonals (3) to (7) and (4) to (6)
should be measured for equality to confirm that the
setting out is truly square.

4

12
13

5

5

3
(a) (b)

Figure 21.8 (a) 42
� 32

� 52; (b) 122
� 52

� 132

Existing
dwelling

Existing
dwelling

Proposed
new build

Woodlea
road

6
.2

m

Figure 21.6 Building line related to existing properties
and/or to the centre line of the road
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pin-point positioning of peg (5), peg (6), or peg (B) is
critical. It is usually done with two tape rules, each
looped over the nails in the two relevant building-line
pegs and strained over the site to meet at their intersect-
ing apex point, as in Figure 21.9(a). Initially, this will be
done to establish the position for the peg, then repeated
to pin-point the nail position. Intermediate support, such
as bricks-on-edge (if the pegs are about 100 mm above
ground), should be used under the tape if there is too
much sagging. If only one tape rule is available, a brick-
on-edge can be set up at the apex point and adjusted for
position after separate measurements are made to the
base pegs and marked on the brick. The apex peg is then
related to this mark and driven-in. To pin-point the apex
with a single rule, bisecting arcs can be made on the peg,

a2

c2

b2

a c

b

Figure 21.8 (c) Pythagoras’ theorem: a2
� b2

� c2

Figure 21.8(c): Finally, if preferred, the right angle can
be formed by treating pegs (3), (4) and (6) as a triangle
and using a method of calculation known as Pythagoras’
theorem, where the square on the hypotenuse c of a
right-angled triangle is equal to the sum of the squares
on the other two sides a and b, i.e.

a2
� b2

� c2

Thereby it is possible to find the length of the
hypotenuse if the length of sides a and b are known.
Once the sum of the square on the hypotenuse
(represented by the superscript ‘2’ after the number,
meaning that the number is to be multiplied by itself )
has been worked out, the square root of that sum will
give the length of the hypotenuse c, i.e.

With reference to Figure 21.7 again, if the width of
the building was 8.750 m between pegs (3) and (4)
and the depth was, say 12.500 m between pegs (3) and
(6), to find the length of the hypotenuse, c thus
enabling peg (6) to be squared to peg (3), the follow-
ing sum would be used:

21.3.11 Squaring Technique
Figure 21.9(a): Whatever method of triangulation is
used from the three variations given above, the precise

c
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∗ If using only
one tape rule, make
intersecting arcs with
a pencil held against the tape

∗ Peg(B), (5) or (6)

To peg (3)
To pegs (A) or (4)

Figure 21.9 (a) Squaring technique with tape rules

as indicated in the Figure above. If ever a peg is found to
be slightly out of position when pin-pointing, rather
than move it, drive another peg in alongside.
Figure 21.9(b): When looping the end of a tape rule
over the centralized nail in a peg, it should be realized
that about three or four millimetres are gained or lost
every time you read or set a measurement. This is
partly due to the inaccuracy of most end-loops and to

Peg (3),
(4) or (A)

Figure 21.9 (b) Tape rule looped over RH wire nail



the fact that half the nail’s shank-diameter is over-sail-
ing the centre point. With this in mind, the allowance
that needs to be added to every looped measurement –
or taken off of every looped reading can be worked out.
75 mm round-head wire nails have a 3.75 mm Ø, so
nearly 2 mm is lost or gained here. Now check the
tape with another rule and add any loop inaccuracy
to this and you have your � or � allowance.

21.3.12 Positioning and Marking the
Profile Boards
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setting-out pegs and lines (about 100 mm), as illus-
trated, it can be seen how the face-of-brickwork lines
are transferred to the profiles. However, it is a delicate
task and care should be taken in steadying a spirit
level against the face of the board and adjusting it
until a plumb position coincides with the ranging line
below. Once marked with a sharp carpenter’s pencil
and squared onto the top edge, this acts as a datum
from which the wall thickness and foundation width
are marked. These are established by shallow saw cuts
or by fixing wire nails into the top edge. Note that as
indicated in Figure 21.10(a) and (b), additional set-
ting-out pegs are required at points (8) to (12) to
allow the ranging lines to be extended for marking the
profile boards.

21.3.13 Sloping Sites

Figure 21.11(a)(b): Finally, sloping sites must be men-
tioned. Although these will not affect the triangulation
methods of setting out a right angle, they can affect the
horizontal measurements of walls. As illustrated, the
given dimension of a wall (X) can be considerably
reduced geometrically to produce (Y) if measured down
a slope. To combat this, stepped measurements would be
required at ground level, as indicated.

(x)

(a)

(y)

2
x

2
x

(b)

Figure 21.11 (a) Horizontal measurements on a sloping
site; (b) stepped measurements via setting-out pegs and a
spirit level

(1)

(2)

(8)

(5)

(9)

(10)

(11)

(12)

Building line

Figure 21.10 (a) Positioning of profiles, showing
additional setting-out pegs (8) to (12)

Figure 21.10(a): As mentioned previously and illus-
trated above, the profiles for lateral positioning of the
walls and foundation-trenches must be kept well back
to allow access for the mechanical digger. The 900 mm
stakes are driven-in to about half their length and the
boards are fixed reasonably level with 50 or 65 mm
round head wire nails. The boards should be fixed on
the side of the stakes that takes the strain when the
ranging lines are stretched out.

Peg (11)

Peg (3)

Peg (1)

Figure 21.10 (b) Levelling up to profiles from
setting-out lines

Figure 21.10(b): Bearing in mind the relative heights
of the profile boards (about 450 mm) above the 



The terms and other technical names listed here for expla-
nation, are relevant to those used in this book only – not to
the industry as a whole. For continuity, some terms are
explained in the appropriate chapter and may or may not
be repeated here.

Aggregate: Stone, flint and finer particles used in concrete.
Apron lining: A horizontal board, covering the rough-
sawn vertical face of a trimmer or trimming joist in a
stairwell.
Architrave: A plain or fancy moulding, mitred and fixed
around the face-edges of door openings, to add a visual
finish and to cover the joint between plaster(board) and
door frame or lining.
Arris, arrises: The sharp corner edges on timber or other
material.
Ashlaring or ashlars: Vertical timber studs fixed in an
attic room from floor to rafters, to partition off the lower,
acute angle of the roof slope.

Balusters: Lathe-turned wooden posts, fixed between the
handrail and string capping or handrail and landing nosing,
as part of the balustrade of a staircase.
Baluster sticks: As above, but only square posts with no
turning.
Balustrade: The barrier or guarding at the open side of a
staircase or landing, comprising newel posts, handrail and
balusters (spindles).
Bare-faced tenon: A tenon with only one shoulder.
Bearer: A timber batten, usually ex. 50 � 25 mm, that sup-
ports a shelf.
Bearing: The point of support for a beam, lintel or joist.
Bed, bedding or bed joint: A controlled thickness of 
mortar – usually 10 mm – beneath timber plates, bricks 
and blocks.
Birdsmouth: A vee-shaped notch in timber, that is thought
to represent a bird’s mouth in appearance.
Bits: Parallel-shank and square-taper shank tools that fit
a power drill and/or a carpenter’s ratchet brace for
drilling and countersinking.
Block partitions: Partition walls built of aerated insula-
tion blocks, usually measuring 440 mm long � 215 mm
high � 100 mm thick.

Bow: A segmental-shaped warp in the length of a board,
springing from the wide face of the material.
Boxwood: A yellow-coloured hardwood with close,
dense grain – still used in the manufacture of four-fold
rules and chisel handles, to a limited extent.
Brace: 1. A diagonal support. 2. A tool for holding and
revolving a variety of drill bits.
Brad head: The head of a nail (oval brad) or awl
(bradawl) whose shape is scolloped from the round or
oval to a flat point.
Breather membrane: Water-resistant, breathable (vapour
permeable) fabric material manufactured from high-density
polyethylene. Available in 50 m rolls, 1.5 m and 1 m wide.
Used in recent years for protecting roofs and timber-framed
walls from external elements, whilst improving the energy
efficiency and thermal targets in a building by making ven-
tilation unnecessary in both cold and warm-decked cons-
tructions.
Bullnose step: A step at the bottom of a flight of steps,
projecting past the newel post, with a quadrant-shaped
(quarter of a circle) shaped end.
Burr: A sharp metal edge in the form of a lip, projecting
from the true arris of the metal.
Butt-joint: A square side-to-side, end-to-end or end-to-side
abutment in timber, without any overlapping.

Casement: Hinged or fixed sash windows in a casement
frame.
Centimetre: One hundredth of a metre, i.e. ten millimetres
(10 mm).
Chamfer: An equal bevel (45° � 45°) removed from the
arrises of bearers or slatted shelves.
Chase, chased, chasing: Rough channels or grooves cut in
walls or concrete floors to accommodate pipes, conduits or
cables; or cut in the face of mortar beds to take the top-
turned edge of apron flashings.
Chord: A reference to trussed-rafter rafters (top chord)
and trussed-rafter ceiling-joist ties (bottom chord).
Chuck: The jaws of a drill or brace.
Cladding: The clothing of a structure in the form of a rela-
tively thin outer skin, such as horizontal weather-boarding
or tiles.
Cleats: Short boards or battens, usually fixed across the
grain of other boards to give laminated support to the join.

Appendix: Glossary of Terms



Clench-nailed: Two pieces of cross-grained timber held
together by nails with about 6–10 mm of projecting point
bent over and flattened on the timber, in the direction of
the grain for a visual finish, or across the grain for extra
strength.
Coach bolt: This has a thread, nut and washer at one end
and a dome-shaped head and partly square shank at the
other. The square portion of shank is hammered into the
round hole to stop the bolt turning while being tightened.
Common brickwork: Rough brickwork or brickwork built
with cheaper non-face bricks, to be plastered or covered.
Concave: Shaped like the inside of a sphere.
Concentric: Sharing the same centre point.
Conduit: A metal pipe for housing electrical 
cables; although nowadays plastic and fibre tubes are
mostly used.
Convex: Shaped like the outside of a sphere.
Corbel or corbelling: A structural projection from the
face of a wall in the form of stone, concrete or stepped
brickwork, to act as a bearing for wall plates and purlins,
etc.; straight or hooked metal corbel plates, being the
forerunner of modern joist hangers, were used at about
1 m centres, projecting from the face of a wall, to support
suspended wall plates.
Course: One rise of bricks or blocks laid in a row.
Cramp: 1. Sash cramp – a tightening device for holding
framed timber components together under pressure, usu-
ally while being glued. 2. Frame cramp or tie – a galvan-
ized steel bracket holding-device, fixed to the sides of
frames and bedded in the mortar joint.
Cross-halving: A half-lap joint between crossed timbers.
Cup or cupping: Concave or convex distortion across the
face of a board, usually caused by the board’s face being
tangential to the growth rings.

Datum: A fixed and reliable reference point from which all
levels or measurements are taken, to avoid cumulative
errors.
Decimetre: One tenth of a metre, i.e. 100 millimetres
(100 mm).
Dihedral angle: The angle produced between two sur-
faces, or geometric planes, at the point where they meet.
For example, two vertical surfaces meeting at right-
angles to each other, produce a dihedral angle of 90°, but
incline the surfaces from their vertical state, to represent
a hip or valley formation, and the dihedral angle thus
produced is different, according to the degree of 
inclination.
Door joint: The necessary gap of 2–3 mm around the
edges of a door for opening clearances.
Dovetail key: The locking effect of a dovetail, or nails
driven in to form a dovetail shape.
Dowel: A round wooden (usually hardwood) or 
metal pin.
Draw-bore pin: A front-tapered wooden dowel, driven
into an offset hole drilled (separately) through a mortice
and tenon joint, to pull up the shoulder-fit and perman-
ently reinforce the joint.

Easing: 1. Removing shavings from an edge to achieve a
better fit. 2. Concave and convex shaping of the top
edges of stair strings (especially on the two right-angled
wall strings containing tapered steps in a quarter-space
turn).
Eaves: The lowest edge of a roof, which usually over-
hangs the structure from as little as the fascia-board
thickness up to about 450 mm, where rainwater drainage
is effected via a system of guttering and downpipes.
Eccentric point: The bent portion of a trammel-head
pin, which causes the axis (centre) of the pin to move,
when rotated, in an eccentric orbit, even though the pin-
pointed position remains concentric. This allows fine
adjustments to be made to the trammel distance without
altering the trammel head itself.

Facework or face brickwork: Good quality face bricks,
well-laid to give a finished appearance to the face of
walls.
Fair-faced brickwork: Common brickwork, roughly
pointed and bagged (rubbed) over with an old sack.
Fillet: A narrow strip of wood, rectangular or triangular
in section, usually fixed between the angle of two sur-
faces, as a covermould.
Firring: Building up the edges of joists, with timber
strips which may be parallel or wedge-shaped, to achieve
a level, a sloping or a higher surface when boarded or
covered in sheet material.
Flange: The bottom or top surface of a steel I beam or
channel section.
Flashing: A lead or felt apron that covers various roof
junctions.
Fletton: An extensively used common brick, named after
a village near Peterborough and made from the clay of
that neighbourhood.
Floating: see Rendering.
Flush: A flat surface, such as a flush door, or in the form
of two or more components or pieces of timber being
level with each other.

Gablet: The triangular end of a roof, known as a gablet
when separated from the gable wall below, as in a gam-
brel roof.
Glue blocks: Short, triangular-shaped blocks, glued –
and sometimes pinned – to the inside angles of steps in a
wooden staircase and other joinery constructions.
Going: The horizontal distance, in the direction of flight,
of one step or of all the steps (total going) of a staircase.
Grain: The cellular structure and arrangement of fibres,
running lengthwise through the timber.
Green brickwork: Freshly laid or recently laid brickwork,
not fully set.
Groove: A channel shape sunk into the face or edge of
timber or other material.
Grounds: Sawn or planed (prepared) battens, which may
be preservative-treated, used to create a true and recep-
tive fixing surface.
Gullet: The lower area of the space between saw teeth.
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Gusset plate: A triangular-shaped metal (or timber; usu-
ally plywood) joint connector.

Half-brick-thick wall: A stretcher-bond wall, where
bricks are laid end-to-end only, in one thickness of brick.
Hardcore: Broken brick and hard rubble used as a sub-
strata for concrete oversites.
Hardwood: A commercial description for the timber
used in industry, which has been converted from broad-
leaved, usually deciduous trees, belonging to a botanical
group known as angiosperms. Occasionally, the term
hardwood is contradictory to the actual density and
weight of a particular species. For example, balsa wood is
a hardwood which is of a lighter weight and density than
most softwoods.
Heel: The back, lower portion of a saw or plane.
Hone: Sharpen.
Housing: A trench or groove usually cut across the 
timber.

Inner skin: The wall built on the dwelling-side of a 
cavity wall, usually constructed in blockwork.
Inner string or wall string: One of the two long, deep
boards that house the steps at the side of a staircase,
being on the side against the wall.
In situ concrete: Concrete units or structures cast in their
actual and final location, controlled by in situ formwork
(timber shuttering).

Jamb: The name given to the side of a door frame or
window frame.
Joists: Structural timbers that make up the skeleton
framework in timber floors, ceilings and flat roofs.

Kerf: The cut made by a saw during its progress across
the material.
Knots: Roots of a tree’s branches, sliced through during
timber conversion. Healthy-looking knots are known as
live knots, and those with a black ring around them are
likely to fall out and are known as dead knots.
Knotting: Shellac used for sealing knots (to stop them
bleeding or exuding resin) prior to priming. Shellac is
derived from an incrustation formed by lac insects on the
trees in India and nearby regions.

Lag or lagged: Wrapped or covered with insulation
material.
Landing nosing: The narrow, projecting board, equal in
thickness and shape to the front-edge of a tread board, that
is fixed on all top edges of the landing stairwell. It is often
rebated on the underside to meet a reduced-thickness of
floor material.
Lignum vitae: Dark brown, black-streaked hardwood
with extremely close grain. It is very hard and dense,
about twice the weight of British elm, grown in the 
West Indies and tropical America.
Lintel: A concrete or metal beam over door or window
openings.

Mitre: Usually a 45° bisection of a right-angled forma-
tion of timber (or other material) members – but the
bisection of angles other than 90° is still referred to as
mitring.
Muzzle velocity: The speed of a nail in the barrel of a
cartridge tool.

Newel posts: Plain or lathe-turned posts in a staircase,
usually morticed and jointed to the outer string and the
handrail tenons and attached to the floor at the lower
end and to the landing trimmer at the other. The newel
posts assist in creating good anchorage of the staircase at
both ends, as well as providing stability and strength to
the remainder of the balustrade.
Noggings: Short timber struts, usually between studs or
joists and rafters.
Normal: The geometrical reference to a line or plane at
right-angles to another, especially in the case of a line
radiating from the centre of a circle, in relation to a
right-angled tangent on the outside.
Nosing: The projecting front-edge of a tread board past
the face of the riser, reckoned to be not more than the
tread’s thickness.

Open-riser stairs: Stairs without riser boards.
Outer skin: The wall built on the external side of a 
cavity wall.
Outer string: One of the two long, deep boards that house
the steps at the open side of a staircase, away from the
wall.
Oversite: An in situ concrete slab of 100 mm minimum
thickness, laid over hardcore on the ground as part of the
structure of this type of ground floor.

Paring: Chiselling – usually across the grain.
Pellets: Cork-shaped plugs for patching counterbored
holes when involved in screwing and pelleting.
Perpends: Perpendicular cross-joints in brickwork or
masonry.
Pilot hole: A small hole made with a twist drill or
bradawl to take the wormed thread of a screw.
Pin or pinned: Fixed with wooden-dowel pins, but more
commonly the reference is to fixing with nails or panel pins.
Pinch rod: A gauge batten for checking internal dis-
tances for parallel.
Pitch: 1. The angle of inclination to the horizontal of a
roof or staircase. 2. Repetitive, equal spacing of the tips
or points of saw teeth or other equally spaced objects.
Plant: Equipment.
Planted mould or stop: Separate mouldings or door
stops, pinned or fixed by nails to the base material.
Plate: 1. A horizontal timber that holds the ends of vertical
or inclined timbers in a state of alignment and framed
spacing, as in the case of roof wall-plates and stud-partition
sill plates and head plates. 2. Metal components such as
striking plates for latches and letter plates.
Plumb or plumbing: Checking or setting up work in a
true, vertical position.
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Plumb cut: The vertical face of a cut angle.
Pocket screwing: Screws which are angled or skew-
screwed into shallow niches and shank holes drilled at an
angle through the (usually) hidden face of the timber
being fixed – an example being the top riser and nosing
piece of a stair.
Precast concrete: Concrete units cast in special mould
boxes in a factory or on site, but not cast in their actual
and final location.
Primed: Painted with the first coat of paint (priming)
after being knotted.
Profile: 1. A horizontal board attached to stakes or pegs
driven in the ground, across the line of an intended foun-
dation strip – one at each end, set well clear of the 
digging area, has saw cuts or nails in the top edge of the
board to mark the foundation and wall positions. When
initially digging or building, ranging lines are set up
across the boards to establish the required positions. In
the case of mechanical digging, a thin line of sand is
trickled vertically beneath the lines to mark the trench
position, then the lines are removed and reinstated later
when the building work is to be started. 2. Any object or
structure acting as a template in guiding the shape of
something being made or built.

Quadrant: 1. A right-angled sector shape, equalling a
quarter of a circle. 2. A small, wooden bead of this shape.

Rebate: A return or inverted right-angle removed from
the edge of a piece of wood or other material.
Rendering and/or floating coats: Successive coats 
of coarse plaster built up to an even and true surface 
for skimming.
Resin bonded: This is usually a reference to the cross-
laminates of plywood having been bonded (glued) with
synthetic resins. According to the type of resin used, the
plywood may be referred to as moisture resistant (MR),
boil resistant (BR), or – better still – weather and boil
proof (WBP).
Retaining wall: A wall built to retain high-level ground
on a split-level site.
Reveals: The narrow, return edges or sides of an opening
in a wall.
Rise: The vertical distance of one step or of all the steps
(total rise) of a staircase.
Riser: The vertical face or board of a step.
Runners: Sawn-timber beams, used in formwork.

Sarking: Roof boarding or sheeting material and/or
roofing felt.
Scribe; scribing: Techniques used in joinery and second-
fixing carpentry for marking and fitting mouldings
against mouldings, or straight timbers against irregular
shapes or surfaces.
Seat cut: The horizontal face of a cut angle.
Set, setting: 1. The alternate side-bending of the tips of
saw teeth. 2. The chemical setting action that brings 

initial hardening of glue, concrete, mortar or plaster.
3. A coat of finishing plaster (see Skimming).
Shank: The stem or shaft of a tool or screw.
Shank hole: A small hole made with a twist drill to take
the stem or shank of a screw.
Sheathing: Close-boarding or sheet material such as 
plywood or Sterling OSB, fixed to vertical framing
(studs) as a strengthening-skin and a base for cladding
with weather-boarding or tiles.
Sherardized: Ironmongery (hardware), such as nails and
screws, coated with zinc dust in a heated, revolving drum
and achieving a penetrated coating, claimed to be more
durable than galvanizing.
Shuttering: Temporary structures formed on site to 
contain fluid concrete until set to the required shape;
shuttering is also known as formwork.
Skew-nailing: Nailing at an angle of about 30–45° to the
nailed surface, through the sides of the timber, instead of
squarely through the edge or face.
Skimming or setting coat: The fine finishing plaster,
traditionally applied to ceilings and walls in a 3–5 mm
thickness and trowelled to a smooth finish.
Soffit: The underside of a lintel, beam, ceiling, staircase
or roof eaves’ projection.
Softwood: A commercial description for the timber used
in industry, which has been converted from needle-
leaved, usually coniferous evergreen trees, belonging to a
botanical group known as gymnosperms. Occasionally,
the term softwood is contradictory to the actual density
and weight of a particular species. For example, parana
pine is a softwood that is quite heavy and dense, like
most hardwoods.
Spall, spalling: A breaking or flaking away of the face
material of concrete, brick or stone.
Span: 1. Clear span – the horizontal distance measured
between the faces of two opposite supports. 2. Structural
span – for design calculations, is measured between half
the bearing-seating on one side to half the bearing on
the other. 3. Roof span – measured in the direction of the
ceiling joists, from the outer-edge of one wall plate to the
outer-edge of the other.
Spindles: In carpentry and/or joinery terms, this is an
alternative name for balusters and therefore refers to
lathe-turned wooden posts, fixed between the handrail
and string capping or handrail and landing nosing, as
part of the balustrade of a staircase.
Spotting: Marking a trowel-line through a slither of
trowelled mortar when setting out walls and partitions
on concrete foundations or oversites.
Spring or sprung: Warping that can occur in timber after
conversion and seasoning, producing a sprung, cambered
or segmental-shaped edge adjacent to the wide face of
the material. Joists and rafters should be placed with the
sprung edge uppermost.
Stretcher: 1. The temporary timber batten at the base of
a door frame or lining that stretches the legs apart to the
correct dimension until the fixing operation takes place.
2. The long face of a brick.
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Strut: A timber prop, supporting a load vertically, hori-
zontally or obliquely.
Stub tenon: A shortened tenon, usually morticed into its
opposite member by only a half to two-thirds its
potential size.
Stuck mould or rebate: Moulded shapes or rebates cut
into the face of solid timber members.
Studs, studding, stud partitioning: Vertical timber posts.

Tamp, tamped, tamping: A term used in concreting,
referring to the level surface being zig-zagged and
tamped (compacted) with a levelling board. The tamping
is effected by bumping the board up and down as it is
moved across the surface.
Tang: A square-taper shape at the end of a round-
shanked tool.
Tangent: This is a line that lays at right-angles to
another line – known geometrically as a normal – that
radiates from the centre of a circle.

Toe: The reference in carpentry to the front of a saw or
plane.
TRADA: Timber Research and Development Association.
Tread: The horizontal face or board of a step.
Twist: 1. Warping that can occur in timber after season-
ing and conversion, producing distortion in length to a
spiral-like propeller-shape. 2. Distortion in a framed-up
unit caused by one or more of the members being
twisted, or by ill-formed corner joints.

Voussoir: A tapered brick in a gauged brick arch.

Warp: Distortion of converted timber, caused by changing
moisture content (see Bow, Spring, Twist, Cup and Wind).
Web: The connecting membrane between the flanges of
a steel I beam or channel section.
Wind, winding: These terms are the equivalent of Twist
and Twisting. The expression in wind means twisted and
out of wind means not twisted.
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Abbreviations xv, 6
Adhesive fixings,

flooring panels 85
skirting 214–6
stairs 112–14

Adjustable-strap cramps 102
Aggregate 245
Air bags 182
Alternating-tread stair 122, 129
American projection 3
Angle

(corner) ties 135, 153
fillets 161, 162

Angle-of-lean 45
Angular perspective 5, 6
Apron

flashing 161, 169
lining 105, 119

Arch centres
four-rib 206
multi-rib 208
single-rib 204
twin-rib 205

Arches,
depressed

Gothic 199
semi-elliptical 199
Tudor 200

equilateral Gothic 199
lancet, Gothic 199
segmental 195
semi-circular 194
semi-elliptical 196–9
straight-top Tudor 200–1
Tudor 199, 200

Archformer 193
Arch geometry (methods),

concentric circles 197
five-centred 198
fixed 200
intersecting arcs 196
intersecting lines 196
long-trammel 197

pin-and-string 197
short-trammel 197
three-centred 198
variable 199, 200

Architrave 210, 215
grounds 105

Arris 46, 245
Ashlar studs 168, 170, 245
Auger bits 20
Axes of ellipse 195
Axonometric projections 5

Back gutters 174, 175
Backing

bevel 140
line 139

Backsight (BS) 240
Baffle boards (roof ventilation) 165
Balusters 107, 120–1
Balustrade regulations 122, 123, 130
Balustrades, fixing 118–21
Barge boards 138
Barrier, vapour 86–7, 161–7
Battened floor 86
Battens,

ground 70, 104–6, 115
tile or slate 138

Beads,
clip-in 76
shuffle 75

Beam,
spreader 181
steel 80, 90

Beam compass (trammel) 203
Bearers,

cross 181
stair 118
tank 181

Bedding 157
Bench mark 108
Bevelled housing 89
Bevel formulas (roofing) 148
Bevel, sliding 11
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Binders 136
Binding (doors) 220
Birdcage awl 23
Birdsmouth,

rafter 140, 245
saw stool 48, 49, 50, 245

Biscuits, wooden 29, 236
Bisecting 194
Bitumen DPM 86
Blind tenon 89
Block plan 7
Blocks,

locating 75, 76
setting 75, 76

Boarding, diagonal 164
Boards,

back-gutter 175
barge 138
fascia 137
floor 84, 85
lay 136
ridge 133–6
saddle 133, 134
soffit 137
valley 137

Boning rods 241
Brace,

diagonal 63, 176, 177
ratchet 20

Bracing 175, 177
Bracing spacer 205
Bracket anchors 78, 79
Brackets, cradling 90, 137
Bradawls 23
Brads,

cut floor 35
Maxi 31

Breather membrane 164, 166
British Standards (BS)

(585: Wood stairs: 1989) 129
(743) 61
(1192: Part 1: 1984) 1

(Part 3: 1987) 1
(1282: 1975) 86
(4978) 81
(5250) 165
(5268: Part 2: 1991) 81

(Part 5) 164
(5395: Part 1: 1977) 124

(Part 2: 1984) 129
Building Regulations, The

Approved Document A 89, 93
(A1/2) 81
(B: Fire safety) 125
(F2) 162, 163
(K, 1998) 122

(L: Conservation of fuel and power) 82
(M: Access and facilities for disabled 

people) 124, 125
(Part C) 82, 86
(Part J) 84
Tables A1 and A2 (floor joists) 81, 89
A17 to A22 (roof joists) 160
(N: Glazing – Materials and 

Protection) 76
Bullnose step 107, 110, 112
Butts (doors) 221

Cabinet projection 5
Cambered edges 94
Cap,

acorn 121
ball 121
mushroom 121

Capping,
landing 119
string 119

Carcase material 41
Carpenter’s pencil 8
Cartridge

guns (tools) 31
strengths 32

Case clips 42, 43
Cat walk 136
Caulking tool, wooden 75, 76
Cavalier projection 5
Cavity

tray 161
walls 80, 161

Ceiling joists 133
Celotex GA2000 167
Centre bob 10
Centres, arch 203
Chalk line reel 9
Cheeks, dormer 164
Chevron bracing 175
Chimney trimming 174, 175, 180
Chisels,

bevelled-edge 17
bolster 24
cold 24
firmer 17
impact-resistant 17

Chord,
bottom 180
top 175

Cladding 164, 245
Claw hammer 15
Clearance angles (drills) 22
Cleats 51
Clench-nailing 207
Coach bolts 56, 111

252 Index



Cold deck (flat roof ) 163
Collars,

arch-centre 208
roofing 136

Collimation height 240
Concave shaping (easing) 115
Cone 195
Connectors, timber 58, 89, 175
Convex shaping (easing) 115
Coping saw 14
Corbels 174
Cordless

Angle Finish Nailer 31
circular saw 24
drill 25
jigsaws 27
nail guns 30
planers 27
screwdriver 26
SDS Rotary hammer drills 28

Cornice blocks (architrave) 214
Counter-battens 167
Counterboring 65, 66
Countersink bits 21
Cradling brackets 90, 137
Cramp 246
Cramping method (floors) 84
Cross bearers (tank supports) 181
Crosscut saw 12
Cross-rebates 43
Crowbar 23
Crown 193, 194

rafter 133–5
Crown wool 166
Cupping 43, 246
Curb (skylights) 168
Cut clasp nails 35, 66
Cutting angles (drills) 22

Dado rails 217
Damp-proof

course 83
material 61
membrane 86

Datum 108
Datum level 239
Decking material 161
Deemed length 122, 123
Delaminating (trussed rafters) 176
Diamond

Abrasive Lapping Fluid 19
whetstones 18

Dimensioning sequence 2
Diminish, jack rafter 142, 147
Door

indication 7

Knobs 225
linings 65–7

Doorsets 72
Doors, fire-resisting 73
Dormer windows 164
Double

architraves 213, 214
floors 80
pitch lines (stairs) 128

Dovetailed housing 89
Dovetail joints 42
Dowel,

metal 65, 111
wooden 112

Draw-bore holes/pins 112, 246
Drills,

cordless 26
hammer 22, 26
masonry 22
percussion 26
powered 26
SDS 22, 26
twist 22

Dry lining 192

Easing (strings) 115, 116
Eaves,

closed 136
concealed (in wall) 139, 150–4
diagonal (on hip rafters) 153, 155
drop 153–5
open 136
visible (projecting) 136, 139, 150–62

Edge tools 41
Electronic Detectors 24
Ellipse 195
Escutcheon plates 225
‘E’ staff 240
European projection 3
Expanded metal lath (EML) 69
Expansion gap 83–7
External grounds 106
Extrados 193, 194
Eyebrow window 168

Fall-arrest equipment 182
Fanlight 69
Fan truss 175
Fascia boards 137
Feather-grained 29
Febond adhesive 85
Felt,

built-up (3-layer) 161–3
mineral 161–3
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Fender wall 81, 84
Fillets 42, 43
Finished floor level (ffl) 62, 67, 108
Fink truss 175
Fire-resisting doors 72, 73
Firring 160, 161
First-angle projection 3, 4
Firtree gasket, 76
Fittings (hardware) 42, 225, 226
Five-twelve-thirteen (5:12:13) 

method 242
Fixing band 77, 92
Fixings:

cavity fixings 40
Helical warm-roof batten-fixings 167
Inskew 600 fixings 

(Helifix) 167
Fixing ties 62, 63
Flange 246
Flashings 161–9, 246
Flat Bits 20
Flight, stair 122
Floor

boarding 84, 85
brads, cut and lost-head 34, 35, 84
clips 86
cramps 84, 85
expansion 84–7
joists 80–103
joist spacings 80
span 81, 87
traps 84, 85
ventilation 81–7

Flooring,
hardwood strip 101
laminate 102
plastic-laminate 102
real-wood laminate 102

Flooring-grade chipboard 84
Floors,

double 80
embedded-fillet 86
floating 85–7
ground 81–7
single 80
surface-battened 86
suspended 81
upper 88

Foresight (FS) 240
Frame

cramps 62
Holdfasts 63
screw-ties, Owlett’s 63
ties 62

Framed grounds 70
Frame-fix screws 39, 40, 64

Frames,
door 60–5
fire-resisting 72, 73
internal 68
storey 69
sub 69
window 74

Framing anchors 89, 138
Free-flighting 31

Gable 132
ladders 179

Gablet 132
Galley kitchen 230
Gang-Nail Systems Ltd 175
Gap-filling adhesives 216
Gas fuel cells 30
Geometrical

shapes 195
stair 123

Geometry,
arch centre 193
roof 140

Girder
trusses 177
truss shoes 179

Glazing safety issues 76
Glue blocks 114, 117, 246
Gluing 113, 114
Going 122–9
Graphical representation 6

symbols 6
Grinding angles (chisels) 17
Gripfill adhesive 216
Grounds,

architrave 105
framed 70
lining 70
skirting 104, 115
wall-panelling 105
external 106

Gusset plate (saddle board) 133, 134

Hacksaw 23
Hammer

drill 25
-fix screws 39, 64

Handboard 54
Handrail regulations 125, 129, 130
Handrails,

fixing 113, 118
protecting 115

Handsaws 12–14
Hangers 136
Hardcore 82, 247
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Hardpoint saws 13
Hardwood, definition of 247
Hasp and staple 42
Hatch 136, 180
Hawk 54
Headroom 124, 125
Hearth, concrete 81, 84
Helical stair 123
Herringbone

noggings 186
strutting 92

High-density fibreboard (HDF) 102
High-velocity principle 31
Hinges,

butt 42, 221
piano 42
rising butt 221
strip 42

Hip
flat-top trusses 178
girder trusses 177, 178
mono (or monopitch) trusses 178
rafters 133–5

Honeycombed sleeper walls 81–4
Hop-ups 54, 55
Horns 65
Housing joints 51
Hybrid (flat roofs) 163
Hyperbola 195
Hypotenuse 243

Infill-strip (baluster-spacers) 120–1
Inner

skin (wall) 247
string (stairs) 107–10, 247

In situ concrete 247
Institutional and assembly stair (category 

2 regs) 126
Insulating material 82–8, 161–7
Intermediate Sight (IS) 240
Intersection girder trusses 179
Intrados 193, 194
Intumescent

paint 73
paste 73
strip 72, 73

Isometric projection 5
Isosceles roof shape 139

Jabfloor Type (insulation) 70, 85
Jack plane 19
Jambs 65
Jig,

lagging 206
pencil 197

Jigs,
hinge 29, 223
kitchen worktop 29, 236
letter plate 29, 227
lock 29, 228
worktop 29, 236

Joints,
bare-faced tenon 109
bevelled-housing 89
butt 175, 188
blind tenon 89
comb 65
cross-rebate 43
dovetail 42
dovetailed housing 89
framing 88, 89
half-lap 57, 83
housing 89
mortice and tenon 57
oblique tenon 112
single-splay dovetail halving 57
splayed-heading 84
splay-housed, mortice and tenoned 187
square-heading 84
stopped housing 89
stub-tenoned 187
tongued and grooved 77, 84
tongued-housing 67, 117
tusk-tenon 89

Joist hangers 90, 91
Joists,

bridging (common) 88
ceiling 133
sectional-size of 81, 88
table for size of 88
trimmed 88
trimmer 88
trimming 88
return 160, 162, 164

KD
cover caps 238
Fixit blocks 237

Key, arch 194
Kicker strut 113
Knots 247
Knotting 247

Lagging,
close 205
open 205

Lagging jig 206
Laminate:

flooring 102
worktops 235

Landings 123, 125–6
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Latches,
cylinder 226
mortice 225
tubular 225

Lay board 136
‘L’ cleats 101, 102
Letter plate 226
Levelling

instruments 239
staff 240

Levelling-boards, concrete 58
Levels,

boat 9
torpedo 9

Lever furniture 225
Lining leg 61
Linings, door 60
Lintels 193
Load-bearing walls 131, 135
Locating blocks (uPVC windows) 75, 76
Location drawings 7
Locks,

dead 226
mortice 224, 225
rim 226

Louvres 69
Low-velocity principle 31, 32

Mallet 15
Margin 210

template 211
Marking gauges 16
Masonry drills 22
Mastic seal 64
Method Statements 182
Metres 2
Metric rafter square 11, 143
Microllam® 88
Millimetres 2
Mineral wool 73

-wool slab 83
Mitre 210, 211

block 212
box 212
saw 15, 212
square 10

Moisture absorption 70, 114
Moisture vapour 166
Mono (or monopitch) trusses 179
Mortar boards 55, 56
Mounting plates, metal 232, 237

Nail
bar 23
boxes 53, 54
punches 23

Nailers,
Framing 30
Finish 30
Multi T 31
Primatech flooring 102
Spit Pulsa 700P 31

Nailing guns 30
Nails,

annular-ring shank 35
brad-head oval 34, 35
cut clasp 35
grooved-shank 35, 36
lost-head oval 34, 35
lost-head wire 34, 35
masonry 35, 36
round-head wire 34
T headed 34

New Build Policy
Guidance Notes 92, 160, 161

Newel
caps 121
drops (pendants) 121
posts 109–14, 121

Node points175
Noggings,

fixing 186
floor-joist 92, 93
herringbone 186
perimeter 98
roof-joist 159
rafter 159
staggered 186
straight 186
vertical 189

Nosing,
landing 119
tread 123
window board 76

Notching 93, 113

Oblique projections 5
Obtuse angles (on stair-strings) 115
Oilstone boxes 18
Oilstones 18
Open-rise steps 124, 129
Optical squaring instruments 241
Ordnance

Bench Mark (OBM) 239, 240
datum 239

Oriented strand board (OSB) 80, 84, 88
Orthographic projection 3
Other stair (category 3 regs) 126
Outer

skin 247
string 107, 247

Oversite, concrete 83–6
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Packing material 67–94
Panel

adhesives 216
bolt connectors 29, 30, 236
pins 36

Panel saw 12
Parabola 195
Parallam® PSL 95, 96
Parallel perspective 6
Partition,

braced (traditional) 183
common (modern) 184–92
trussed (traditional) 183

Pellets 67
Pencil gauge 10

jig 197
Pendants (newels) 121
Percussion drill 25
Perspective projections 5, 6
Pictorial projections 5
Picture rails 217
Pilot holes 23
Pincers 23
Pinch

bar 23
rod 117, 185

Pins, wooden 112
Pitch angle,

roof 131, 139
stair 126

Pitching details (roofs) 156–160, 177–80
Pitch lines,

roof 139
stair 124–8

Plane,
jack 19
power 26
smoothing 19

Planometric projection 5
Planted

moulding 115, 247
stops 65, 247

Plasterboard,
foil-backed 162
sizes of 192

Plasterer’s
board and stand 55
folding stand 56
handboard 54
hop-up 54, 55

Plate connectors 175
Plates,

gusset 134
head 184
sill (floor) 184
wall 83, 156, 157

Plinth blocks (architrave) 214
Plugging 38, 39
Plugs,

colour-coded 38
plastic wall 38

Plumb
bob 10
cut 139
rule 59

Pneumatic nail guns 30
Pocket screwing 114
Polystyrene underlay 85
Polythene sheet vapour-check/DPM 85, 86
Polyvinyl acetate (PVA) adhesive 85
Posi-Joist™ Steel-web system 98
Powered drills 25, 26
Powered planer 26
Powered router 28
Private stair (category 1 regs) 126
Private Stair Regulations 127
Profile

frame 74, 248
lining 72, 248
pattern pair 176

Profiles 241
Props, timber 116, 209
Protection strips 61, 115
Protractor facility,

metric rafter-square 143–6
Roofmaster square 147, 148

Pullsaws 14
Punch, nail 23
Purlins 136, 158

Quarter-turn stair 116
Quilt,

mineral wool 73

Radius rod 203
Rafters,

common 134, 150
cripple 142, 146
crown 134
hip 133–5
jack 142–146
pattern 150, 151
pin (crown) 134
trussed 175
valley 138, 157

Ranging lines 241
Ratchet brace 20
Reduced Level (RL) 240
Reflex angles (stair strings) 115
Resin-bonded 248
Restraint straps 133, 159, 160
Reveals 248
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Rib formation,
semi-hexagon 208
semi-octagon 208

Ribs 203–8
Ricochets 31
Ridge board 133–6
Rip saw 13
Rise,

arch geometry 193, 194
roof 139
stair 123, 124, 126, 127

Riser board 107, 114
Risk Assessments 182
Roof

design 132
falls 137, 161
hatch (trap) 136, 180
windows 164, 168

Roof,
flat 131, 160–2
gable 132
gambrel 132
hipped 132
jerkin-head 132
lean-to 131
mansard 132
pitched 131
trussed-rafter 175–81
valley 132

Roofing
bevels 139–57
felt, built-up 161–3
formulas (bevels) 148
Ready-Reckoner 141
square 11, 143

Roofing,
modern 175–82
traditional 131–74

Roofmaster square 11, 147
Rose plates 224
Rounded step 129
Rule,

folding 9
scale 2
steel tape 8

Run,
common rafter 139–50
hip 140–50
scaled 145

Runners 41, 248

Saddle and block (door-hanging device) 219
Saddle board 133, 134
Safety

glass 76
nets 182

Safety bracing (floor joists) 98
Sarking 248
Saw

pitch-angle 13
stool 45

Saws,
electric circular 24
hand 12

Scale rules 2
Scales 2
Screw gauges 36, 221
Screwdriver bits 22
Screwdrivers 16
Screwing and pelleting 66
Screwing, pocket 114
Screws,

Allen recessed head 37
bugle-shaped head 34, 36
collated floorboard- 34
countersunk head (CSK) 36
Frame-fix 39
Frame 39, 40
gauge of 36
Hammer-fix 39
nylon-sleeved 39
Phillips’ head 37
Pozidriv head 37
raised head (RSD) 36
round head (RND) 36
single-thread 37
spaced-thread 37
square recessed head 37
Supadriv head 37
Torx or T Star-slotted 34, 37
twinfast-thread 37
Window-fix 39

Scribing 213, 215
technique 213, 215, 216

SDS
chuck systems 21
drills 22
-Max chuck 28
-Plus chuck 28

Seat cut 139
Setting blocks 75, 76
Setting out

arch shapes 193–202
boards 207, 208
common rafters 150
crown rafters 151
hipped ends 159
hip rafters 152
jack rafters 155
partitions 183, 184

Setting-out pegs 240
tapered treads 123–30
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terms (roofing) 138, 139
(stairs) 107

wall plates and ridge board 157
Shank holes 114
Sharpening

angle 18
oil 18
procedure 18, 19

Sheathing 164, 170
Shims, plastic 75
Shrinkage 71, 115
Silent Floor® System 88
Sill 62, 64, 183
Silicone sealant 75
Single

floors 80
pitch-line 124, 128

Site plans 7
Skew-nailing 114, 185
Skin,

inner (wall) 247
outer (wall) 247
plywood or hardboard 205

Skirting 215–17
bullnose 217
chamfered 217
dual pattern 217
Grecian ogee 217
grounds 104, 115
ovolo 217
torus 217

Skylights 168
Sleeper walls 81–3
Smoothing plane 19
Soffit 60, 248

boards 137
Softwood, definition of 248
Soldier pieces 105
Spacing (infill) strip 119–21
Spalling 32
Span 139, 193
Spandrel 107
Spindle (lock) 224–6
Spindles (stair) 107
Spiral stair 124
Spirit level 9
Splayed step 116, 129
Splicing 213, 216
Spot boards (see mortar boards)
Spotting 68
Spreader beam 181
Springing line 193
Sprocket pieces 137
Sprung edges 158, 248
Square,

builder’s 56, 57

combination mitre 10
roofing 11, 143
Roofmaster 11, 147

Squaring technique 243
Stability/integrity rating 72
Stair

formula 126, 127
gauge fittings 144, 145
width 125

Staircase 107
Stairway (see flight)
Stairwell 88
Stakes 241
Steel square 11
Stepped measurements 244
Stepped soldiers 105
Steps,

parallel 116
tapered (winding) 116, 124

Storey frames 69
height 109

Straightedges 9, 58
Straining pieces 136
Stretchers 66, 67
Striking plate 225, 228
String-line technique 104
Strings,

inner 107–10, 247
outer 107, 247
return 117
wall (see inner strings)

Strongbacks (in Posi-web floors) 101
Structurally-graded timber 81
Struts 113, 136
Strutting 91
Stuck

moulding 115, 249
rebate 65, 249

Stud,
corner 189
door 185
door-head 185
intermediate 185
wall 184

Studding
fixing problems 191
junctions 189
spacings 192

Sub frames 69
Sunken rebate 65, 248
Surveying/measuring tapes 241
Suspension brackets 232, 237
Swollen timber 70, 114

Tangential cuts 204
Tank supports 181
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Tapered treads 116, 122–4, 128
T-Bars 102
Templates,

arch centre 207
margin 211
saw stool 47, 48

Temporary Bench Mark (TBM) 240
Tenon saws 13
Third-angle projection 4, 5
Three–four–five (3–4–5) 

method 57, 157, 242
Threshold 64, 71
Through-dovetails 42
Tie beams 206
Ties,

angle (corner) 135, 153
fixing 62, 63
roof (see ceiling joists)

Tilting fillets 137, 138
Timber connectors 89
Timberstrand™ LSL 95, 96
TJ-Beam® software 96
TJI® joists 95
TJ-Xpert® software 96
Toothed timber-connectors 58, 191
Trammel

beam compass 203
frame 204
rod 203, 204

Transom 69
Trap, roof 136, 180
Tread 107, 123
Trim-It™ floors 99
Trusses,

Fan 175
Fink 175
flat-top 178
girder 177, 178
hip girder 178
hip mono 178
mono or monopitch 179
W 175

Trus Joist 87, 88
Turn buttons 44
Turning piece 203
Tusk tenon joint 89
Twist 249

bits 20
drills 22

Tyvec®
Butyl Tape 167
Eaves carriers 166
Solid membrane 167
Supro membrane 164
Supro Plus membrane 167

Uni-Screw heads 34, 37
Upper floors 88
uPVC windows 74

Valley
boards 137, 138
frames, diminishing 179
junctions 179
rafters 138, 157

Vapour check (barrier) 85–7, 161–6
Vee-ended stool 53
Ventilation,

floor 81–8
roof 137, 163–6

Verge 135, 138
projection 138

Viability Graph 127
Vials 9
Voussoirs 193, 194

W truss 175
Wall

bearings 80, 91
plates 83, 156, 157
strings 107–10, 247
studs 184

Warm deck (flat roof ) 163
Warp 249
Water bars 64
Waterproof adhesive tape 85
Weatherboard 64
Web 249
Wedge gasket 75
Wedges 209
Wet trades 60
Winder,

half kite 116, 117
kite 116
skew 116, 117
square 116, 117

Winding 249
sticks 52

Window
boards 76
indication 6

Windows,
casement 74
dormer 164
eyebrow 168
fixing 74
roof 168
skylight 168
uPVC 74

Work triangle, the 230
Wrecking bar 23
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