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Preface 

In keeping with its two predecessors this third 
edition of Catpenny andJoinery has been revised 
and updated in order to satisfy the requirements 
of all who use it and to extend its appeal to an 
even wider readership. 

Any person having an interest in the subject 
matter, whether it be to prepare for an Institute 
of Carpenters examination, an NVQ assessment 
or simply as a hobby will find something of value 
and interest in these pages. If used correctly, the 
book will provide a foundation from which 
access to the higher levels of craft competence 
can be gained. 

I gratefully acknowledge the assistance of David . 
Barker of Cassell in its preparation. 

Dedicated to my wife, with sincere gratitude. 

George Mitchell 
January 1999 



1 Timber technology and materials 

The growth and structure of trees 

To those studying botany a w e  is just another 
plant. To the carpenter and joiner it is the plant 
which produces the material that fonns the basis 
of the craft, namelylwood (or umber). The growth 
of a w e  is affected by the soil and the climate in 
which it grows. SoiD has a considerable effect on 
the texture of timbdr, while climate influences the 
rate bf growth which, in turn, affects the uses to 
which the timber can be put. Fast &own 
softwoods, for instance, are weaker and less 
suitable for use where strength is required. 

The growth cycle $ not the same in all trees and 
should be studied closely. To begin with, those 
trees which produce timber for commercial use 
are called -gens (outward growers). This 
means that the additional growth which occurs 
each year takes pl4ce on the outside of the stem 
(or tnanlt) just underneath its bark, while the 
inpermost timber pntinues to mature. This 
period of glrowch begins in the spring and 
ends in late mnqer .  Moisture is taken in from 
the soil by the roots and is passed up the siem 
(trunk) and through the sapwood area tc die 
leaves. Having reached the leaves, and with the 
aid of the sun, thig moisture is converted into 
sugars and starch (food) which nourish the 
tree as they are re L n  ed down the stem. This 
time, however, the route is d i f k n t  because the 
' food travels betweem the a m b i m  layer and the 
bark in an area called the Qosf This cycle is 
shown in the diagram of tree growth. 

The food is distributed to all parts of the tree 
by m e w  of small cells which are called ruys. 
These rays are more noticeable in the 
hardwoods than in softwoods, where they 
would d y  only be seen through a 
microscope. Each time this cycle is completed 
the tree gains one more growfh ring (also called 
an annual ring). It is by counting these zings 
that the age of a tree can be determined, a4 each 
ring represents one year of &id. 
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A cross-section showing structure is illustrated Bark 

and dearly shows what can be seen when a tree 
canaium 

isfelled and viewed from its cross-cut section. 
The pith, which is at the very centre, is of no 
use afier the tree has grown beyond the sapling 
stage. Pith is easily recogniscd by its dark 
brown colour and spongy texture. The use of 
timber containing pith should be avoided. 

Commercial timbers are classified into softwoods 
and hard&. Probably the most common 
method of identifying them is by their leaf. 
Softwoods, which include pines, firs and 
spruce, have a narrow needle-like leaf, whereas 
hardwoods (oaks, beech and ash etc.) have a 

Bast + L T 
broad leaf. The difference is more pronouced, 
however, when the structure of both woods is 
seen under a microscope. This close Cross-section showing struetun, 
examination reveals that softwoods are made up 
of a series of rectangular cells called trucheriis, 
separated by walls through which the moisture - - - - - -  
is passed. In the case of hardwoods nature has Spring 

growth 
devised a slightly Merent arrangement to - - - -  
convey food to the various parts during the Summer 

growth 
trees' growth. This consists of a series of tube- - - -  
like ducts which are called ucssels, or pores. In 
hardwoods, such as oak and ash, the vessels are 
reasonably regular and give a clear indication of "" 
the growth ring. These are called ringporous,  AS^ 

but in many other hardwoods the vessels are 
Summer growth scattered and irregular and, for this reason, are - - - - , - 

called diffuse porous. 
Spring growth 

- - - - -  

Softwood tracheids 
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Timber conversion 
When a tree has matured it is cut down (felled) 
and sawn into timber sizes which are in 
common use inlndustry. This process is called 
conversion. Fully mature trees should be felled 
in winter months for best results. The tree 
takes in least moisture during winter and, 
therefore, will begin to dry out (or shrink) at a 
sbwer rate. 

The time taken for a tree to mature varies 
markedly between softwood and hardwood. 
The softwood tree will mature after 80 to 100 
years while hardwoods take considerably longer 
at between 130 and 200 Any waste 
timber which occurs during conversion is 
recycled in the manufacture of certain building 
boards. 

The way in which the log is cut will depend on 
the use. to which the timber is to be put. For 
instance, general and structural timbers will be 
sawn in the through and t h m h  method which 
is shown. This method yields the maximum 
amount of usable wood from the log, but it 
must be remembered that timber cut in this 
way will also include growth defects which may 
result in poorer quality timber. If prime or first 
quality timber is required, the log will have to 
be quarter suwn. Two methods of quartq sawn 
conversion are illustrated, both of which will 
result in timber boards of good quality, but also 
with a fair amount of waste. This is one reason 
for the higher price of good quality timber. By 
the tangmhl rawz.rrg of logs it is possible to get 
boards 5th the maximum amount of grain 
contigumtion suitable for decorative work. 

Because-of the ipcreasing $carcity of some of 
the finer hardwoods, such as t d  and 
muhogmy, there is a grater tendency to convert 

I these timbers in the form of umm. Forther 
reference to this form of conbersion is made 
_under the manuf'actun of plycoood. A veneer is 
the name given to a very thin slice of timber 

Tangential sawing Through andthrough vvving 

Two oxampler of quartor S ~ W I I I Q  

Methods sf& cutting 

which has a uniform thickness. This method 
enables much more fjrce timber to be obtained 
from each log. The two moat camman ways of 
cutting a log into m a r  is firstly by the rotary 
slicing mcthod whichis #lustrated on page 23, 
and the second method is by cutting or sliciag 
diametrically across the log (aim rhoum on page 
23). Wchever method is used the log is &st 
softened up by a steam pnmss. In addition to 
softening the log for easier slicing, this proms 
also equaliscs the moisture contained in it. Only 
logs which are reasonably stnight can'be 
considered for use as venms. Veneered boards 
are now extensively used in the cabinet m k i q  
and fivnitun industries. 
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Moisture content and timber seasoning 
When a tree is felled it contains a great deal of 30 

moisture. The timber will need to have some 
moisture content, whatever its commercial use 
is to be. However, this will need to suit the 25 
purpose and surroundings to which it is put Can be air or 

and will be much l&s than is present when the 
tree is fmt  cut down. The purpose of b i n g  
the timber is to minimise the subsequent - g 20 

movement that occurs when it is in use; which 
means that different uses demand different 0) - 

s moisture content levels. Timber for internal 
g 15 use, for example, should have a lower moisture 2 

content than timber which is used externally. .E MUS~ be k~ ln  

This is because high moisture levels in timber 0) 

used internally would be reduced by the g 10 
0) 

warmth of the atmosphere. This can cause e 
n excessive shrinking and possibly other more 

serious defects. A chart showing approximate 
levels of moisture content, suitable for the 
various types of use to which commercial 
timbers are put, is illustrated. 

Moisture content is always expressed as a 
percentage of the dry weight of the timber. The 
formula used to calculate this percentage is: 

Wet weight - Dry weight 
Dry weight 

=Moisture 
content (Yo) 

A sample of the timber is weighed accurately, 
this is the wet m h t .  It is then placed in a small 
kiln or oven at 100" Centigrade and taken out 
at intervals and weighed until no m h e r  loss of 
weight takes place. This last reading is called 
the dry might. These two weights are then used 
as in the above formula to arrive at the moisture 
content of the timber sampled. 

To  meet the demands of indimtry tl& drying 
out process has to be carried out in large 
quantities. The process is called seusoning. The 
two most common methods of primary 

Relative humidity of air percent 
corresponding to M.C of timber 

Note:Thir chart 1s only approximate and 
levels will change in different spectes 
of timber 

Moisture content levels for various uses 

seasoning are natural or air seasoning and kiln 
drying. It will be appreciated that shrinkage in 
the timber must take place while boards are 
being dried and this means that the whole 
process must be controlled. Dcgrade, which is 
the name given to the lowering of quality, will 
occur if uneven or too rapid drying is 
permitted. A secondary method known as 
second seasoning is sometimes practised and will 
also be explained. 
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Nanrral or air seasoning 
This process is the oldest method of drying 
timber and depends entirely upon a free flow of 
air to evaporate the moisture in the wood. The 
timber must be stacked correctly to obtain best 
results. There are three acknowledged 
disadvantages in the natural seasoning method: 

1 It is d=cult to control the mte of drying. 
2 The timber dries at a slow rate, thus 

making the method uneconomical. 
3 It is difficult to obtain a mbisture content 

level less than 18-20% in natural 
conditions. 

Various types of drying s k i  are used for this 
purpose, the most common consisting of steel 
stanchions supporting a roof over a solid 
concrete bass. The timber stack will need to be 
protected from rain and other inclement 
weather, while in no way interrupting 
maximum ventilation. 

Stacking the timber+ of paramount 
importance. The boards should be stacked 
neatly with a gap of at least 25 mm between 
each Piliig sticks (sometimes called spacers) 
are plltced between each layer of timber to 
enable air to get to all parts of the stack. These 
piling sticks vary in thickness in order to help 
control the dryiig rate. Sticks should also be of 
the same material as that being seasoned. For 
timbers where it is safe to dry fairly rapidly a 
piling stick of up to 38 mm in thickness can be 
used, but for timbers which must be dried 
slowly the gap between layers is reduced to only 
12 mm. Piling sticks should be in vertica! 
alignment and approximately 600 mm apart, 
although with thicker boards which are less 
likely to warp this spacing could be increased. 
Sotiwood stacks for natural seasbning should be 
no more than 2 m wide and 3 m high to allow 
a reasonable chance of uniform drymg. 
In larger stacks it is likely that the outer boards 
will dry much faster than those in the centre. 

Corrugated asbestos roof 

I 

I I I 
Concrete base 

Rolled steel supports 

Typical construction of a natural dryrryrhg shed 

Spaces to allow full. 
circulation of air 

Piling sticks of same 
species as stack I 

L-- ~ e a v y  ti* m ~ k s  ---I 
to provide flat base 

C o m t  stacking method for.so?hoods (kiln or 
natural) 
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Hardwood stacking is rather different from the 
softwood method. It is more usual for the log to 
be converted through and through style and then 
stacked, again with sticks between, exactly as it 
would come off the saw. For best results, 
softwoods should be stacked in the spring 
whereas hardwoods should be stacked in the 
autumn to prevent the initial drying rate from 
being too rapid. Quite often, hardwoods are 
started off by natural methods and then finished Hardwood /og sawn and stacked for natural 
off in the kiln. Softwood boards of 25 mm drying 
thickness reach 20% moisture content in 
approximately 3 months, while 50 mm boards 
require 4 months and perhaps more by this year. These drying times can only be 
method. Hardwoods of 25 mm thickness would approximate because differences between 

. take between 7 -8 months to reach 20% timbers and weather conditions play an 
moisture content and 50 mm boards at least a important part in seasoning by this method. 

Kiln drying 

This is by far the most common metbod of 
seasoning used today, mainly because of two 
important advantages: 

1 It is capable of getting moisture content 
levels down well below that of natural 
drying. This often means that some timbg 
started off in the drying shed is finished off 
in a kiln. 

2 The fact that these levels can be reached 
safely in a controlled manner and in less 
time meets the demand of Industry much 
better. 

Drying times in the kiln can be accurately 
estimated, but the instructions related to each 
species should bq closely adhered to if degrades 
such as splits or warping are to be avoided. 

There are various types of kiln, but most are 
built of brick. Inside the chamber there is a 
system of heating coils as well as steam jets. 
Most kilns will have fans to create circulation, 
but in a few cases natural draught kilns are used 

Heating pipes 

Inlet valve Outlet valve I 
Steam dw 

I I Fan 

I I 
Concrete base Timber stac.*ed 

bn trolley 

Forced draught type of ki/n 
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' in whish circulation is maintained by natural 
draught ducts underneath the kiln. 

Timber for drying must be stacked in exactly the 
fame way as for natural seasoning, on trolleys 
running on\a d w a y  line which runs through the 
kiln. Once inside, the stack'of timber is first 
subjected to on injection of steam to keep the 
humidity high inside the kiln. This action is 
followed by the gradual introduction of heat 
which circulates to all p m  of the timber stack. 
'AS the heat increases the humidity is lowered 
and provided that the humidity and heat ratio is 
'controlled throughout, no degrade should occur. 
In kilns which have forced draughts the fans can 
be put into reverse to ensure that uniform drying 
can be achieved. All this work is controlled &om 
' outside the kiln. Schedules prepared for the 
various timbers are followed closely. These are 
based on original and final moisture content 
readings. Kilns which have no forced draught 
ficiliries and rely upon n a n d  draughts take 
longer, in some cases up to half as long again as 
those equippsd with fans. 

Second Hpronins 
Second seasoning is the term used when seasoned 
timber is stored, for a further period in the actual 
location where it is to be installed. This allows it 
to reach the exact moi$ture level of its surround- 
ings, known as the equilibrium moisture content 
(EMC), but is usually only practised in the case 

, ' Thber defects 

Defects which occur in timber and which have 
considerable effect on the usefulness of the 
timber fall into two categories: 

1 ,Natural defects i.e. those which occur 
during growth, of which knots are the most 
common. 

2 Those defects which occur after the tree has 

I I  I 
W n g  coils F n r h  Jr 

inkt ' j.tr 

Natural draught type of kiln 

of very high quality hardwood joinery. It is then 
customary for the joinery to be dry assembled only 
(e.g. not glued or fixed). After a short period, any 
re-fitting of joints or cleaning up necessitated by 
any further movement is carried out and the work 
is finally assembled and installed.' 

been felled. Many of the defects in this 
group could and should be avoided, 
particularly those resulting from 
carelessness during seasoning. 
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Natural defects 
Knots occur in the tree when a branch is 
formed. Trees which are forest grown have 
fewer knots because of the confined space 
around them and the general lack of sunlight. 
The branch always starts at the centre of the 
tree at the pith and therefore the resulting knot 
shows in each board which is cut from the log. 

Sound knots 
Sound knots will not fall out of the position 
they occupy, but they tend to crack. This 
provides,inlets for any fimgi to attack the wood. 
They also deflect the grain of the plank and 
this, too, is a weakness. Provided they are not 
too large and not too near the edge of the 
timber sound knots will not present a great 
problem. 

Dead knots 
These are a source of real weakness, whatever 
their size. They are produced when a branch is 
broken off or removed before the tree has 
finished growing. The tree reacts by starving 
the part which is left inside the tree trunk, 
causing it to die. This type of defect is easily 

1 
Branch broken off 

Left: Sound knot shown in a piece of timber 
Right: The same piece cut through to show how the 

knot is connected with the pith 

Sound knots 

recognised by the very dark brown circle 
around the decayed knot and this is liable to fall 
out, eventually leaving a knot hole. Timber 
containing dead knots is most unsuitable for 
structural use and is normally classified as ,low 
grade. 

2 3 4 
Tree growth conttnues Dotted line shows Board containing 

dead-knot area a dead knot 

Dead knots 
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S h k  (fissures) of various kinds are the other 
main natural defect in trees. ney take the form 
of splits in the wood and detract from its 
strength quite considerably. 

Heart shakes 
These occur in the hearcwood of a tree when: it is 
left too long after it has matured before being 
felled for use. It is due to lack of food. 

Ring shakes 
Ring shakes are so called because' they follow 
the contour of the growth ring. They usually 
result ftom excessive swaying of the tree in 
high winds, bringing about separation of the 
fibres. 

Cup shakes 
Cup shakes also position themselves in the 
growth ring and are brought about by similar 
conditions as ring shake, but without severe 
results. 

Star shakes 
This defect gives the appearance of a star 
following the lines of the rays. They are usually 
fine cracks and can be due to the sun drying up 
the cellular tissue when the bark has been 
daxhagect, or more often when the timber has 
been seasoned too quickly. 

Upset is a form of shake, the cause ~f which is 
very uncertain. The effect of it is in the form of 
a zig-zag crack across the grain, which 
sometimes requires very close examination to 
be seen. It is a very serious defect because the 
affected boards are likely to snap very easily 
under very little pressure. The probable causes 
are: 

1 The tree being struck by lightning during 
growth. 

2 The tree W n g  awkwarbly when felled, 
causing a fracture to run through the log. 

Heart shake Ring h k e  

Cup shake Slarsh&e 

Other defects 
Most of the defetts which occur after the a t e  
has $een felled are due to negligence of one kind 
or another. 

Case hardming 
This defea is the direct result of an imbalance 
in the humidity and' heat ratio in the kiln. W q t  
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actuaIly happens is that the outer pans of the 
timber are dried while the centre or core is still 
green. This defect will cause the material to 
continue to move while in use. The operative 
will notice that when sawing a piece of such 
timber it will be inclined to pinch together 
before the cut i~ complete. A small timber 
spacer placed in the saw kerf (cut) will make 
cutting easier. 

Honeycombing 
Honeycombing occurs for the same reasons as 
case hardening, except that the hardened outer 
fibres apply such pressure on the moisture 
soaked inner fibres that numerous small holes 
can be seen on the end grain. 

Diamonding 
This is the name given to the tendency of square 
cut pieces from certain areas of a e  log to 
become diamond shaped. It occurs when the 
piece has been cut with the growth rings running 
diagonally, causing the unequal shrinkage 
between summer and spring growth to pull it out 
of shape. 

Cupping 
Cupping will occur in the outer boards of a stack 
when moisture is permitted to evaporate faster 

' on one face than the other. This is helped by the 
fact that shrinkage is greater on the outside 
(tangential face) of a growth ring than on the 
inside (radial face). 

Bowing 
This often results when the boards are stacked 
with too much distance between the sticks. 

Twitting 
This defect is also known as winding and will 
occur when thin boards are ic i  from a log 
having curved longitudinal grain. The tendency 
is for the board to distort spirally. 

Honeycombing 

Cupping 

Twisting 
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Timber decay 

Decay is introduced into the timber in one of 
two ways: 

1 1 Fungal attack 
2 Insect attack 

Both these forms of attack C B ~  be dugnosed and 
eradicated, but there are some conditions which 
occur during the growth of the tree which make 
it prone to attack by either fungi or insects 
when it is converted and brought into use. We 
shall look briefly at these conditions before 
fLrther examining fungal and insect attacks on 
timber. 

Druxincss is usuahy caused by water lying in 
the damaged section of bark after a branch has 
broken off. It is recognised as light brown 
blemishes in the timber. 

Dwtiness is a decay which is inherent in some 
hardwoods such as oak and beech. It Is in the 
form of blackish spots and makes the timber 
very prone to dry rot. 

Foxiness attacks hardwoods when they over- 
mature. It shows up as reddish-brown blotches. 

Thk may be t b  fh t  signs of dry rot 

Fungal attack 
The wooddestroying fimgi which attack timber 
can be compared with plants because they feed 
off the wood in the same way as the plant feeds 
off the soil. Also, like the plant the fungus must 
have plenty of moisture to sustain it. This 
means that the moisture content level will need 
to be in excess of 20%. Timbers below this 
level are relatively safe. Coilditions which 
favour the rapid growth of fimgal attack are: 

1 High moisture levels in the timbers 
2 Little or no ventilation 
3 Warm, humidatmosphere 

Although oak and some other hardwoods have a 
fairly high resistance to fingal attack most 
timbers would break down if all thrn of the 
above elements were present. 

Dty rot 
Dry rot, or & p u l a  (formerly Merulius) 
krrrymans to give it its proper name, is so 
called because the timber eventually becomes 
dry and powdery. When the fimgus has totally 
destroyed the area under attack its malignant 
strands will spread to other parts and continue 
to thrive. Areas most likely to be attacked in 
this way are enclosed areas such as underneath 
timber ground floors where its presence may not 
be known until it has reached an advanced stage 
resulting in the collapse of floorboards etc. 

Eradication of dry rot must begin with the 
remedy of the cause, e,g. a blocked ventilator or 
broken water pipe and affected parts must be 
removed. These should be burnt for safety. All 
replacement timbers should be treated with a 
preservative, together with surrounding 
brickwork which may still contain live spores. 

Cellar fungus 
Cellar hngus or Conhpirma putcans (formerly 
mebelkr) is probably the second most common 
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of the wood-destroying fungi and is frequently 
called wet rot. This, too, sets up in places with 
extremely wet conditions such as cellars, 
bathrooms 8nd roofs. Dark brown strands are 
evident in the affected area, but, unlike dry rot, 
these are unable to spread to adjoining parts. 
Therefore, eradication is not so difficult. Only the 
immediately affected pans need be cut away and 
replaced with preserved timbers. Note, however, 
that the cause of the rot must also be remedied. 

Sapstain 
Sap-stain is more commonly called blueing 
because of the blue discoloration of sapwood 
that results. It is caused by storing freshly cut 
timber for too long a period in a warm 
atmosphere allowing the fungus to attack the 
walls of the cell, but not the cell itself. However, 
it should be noted that although it detracts from 
the appearance of the wood there is little . 
reduction in its strength provided the wood has 
been thoroughly dried. 

Insect attack 
Insect attack on timber comes in various forms. 
There is a limited amount of damage caused by 
wood wasps and some members of the moth and 
butterfly families. By far the most devastating, 
however, are the beetles and it is upon these that 
we should focus our attention. The life cycle, 
briefly, is as follows: 

1 Eggs are deposited in cracks or crevices of 
the timber. 

2 The larva or $rub which develops from the 
egg bores its way into the wood and creates 
the damage. 

3 The grub develops into the pupa (dormant 
stage) until it finally emerges as an adult 
beetle. 

4 The adult beetle bores its way out to 
commence the cycle in different places. 

Death watch beetles are wood borers that prefer 
old, well seasoned soft or hardwoods on which 

Lifting of floor boards may revealan advanced 
stage of decay 

Death watch beetle Common furniture 
and grub (4 x life size) beetle and grub 

(8 x life size) 

Powder post or lyctus House longhorn beetle 
beetle and grub and grub (2 x life sizej 
(5 x life size) 
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The adult common furniture bbetle 
(20 x l#e size) 

to thrive. Wood dust is their only food an&@ 
certain conditions their mating call, which is a 
tapping sound, can be heard. Its N1 name is 
Xatobium 1t(foen1lo~llm, 

Common furniture bcetle (4nobium punctatum) is 
a member of the same family as the death watch 
beetle. It was so named because it wds once 
thought that it confined itself to attacking 
firnitwe. This is not so, they are not so b y  
and can, in fact, create serious damage in 
structural timbers. 

Pow& post &Ies (Lyctidae) are slightly 
Werent. The? only attack hardwoods and, 
even more specifically, only hardwoods whose 
vessels are large enough to receive the eggs of 
the beetle. This is because the beetle is not a 

The law8 of, the common fummrre bee* 

prolific borer and the larva, whul ~t becomes 
active, will only travel along the grain of the 
wood. Because of their small vessels and fme 
texture birch and beech are seldom attacked by 
this beetle. 

Home rOnghmn beetles (Cerunbycidae) are the 
largest of this group and possess long a n t ~ e .  
This particular member of the longhorn group 
usually conf- its attack to seasoned or partly 
seasoned sapwood in buildings. 

Nowadgys the control of these pests is by the 
use of insecticides, but a method of kiln 
sterilisation is available w h a  large quantities of 
timber are under attack. In this process the 
timbers are placed in the kiln while steam rrad 
heat, are used to suffocate the pests. 

From the previous section it will be understood 
that there is an urgent need to protect timber 
from h g a l  and insect attack. In addition, in 
cases where the timber map be exposed, it 
needs to be protected from the weather. Timber 
preservation is carried out for this purpose and 
the overall benefits from preservation can be 
summarised as follows: 

Cost effecttive: by extending the l ie  of the 

timber, preservation is cheaper in the long 
term. 
Maintequnu: costs for this wwk will be 
considerably reduced or eliminated. 

There are three groups of preservatives: 

1 Tar-oil type 
2 Water solution type 
3 Organic solvent type 



18 Carpentry and Joinery 

Fence posts 
Bridging 
Marine work 
Sleepers 

Chart showing saitabiIity of p ~ a d v ~  for various uses. 

- - - 

Out-buildings 
Garages 
Fencing 
Weather boarding 

Most suitable. 
Best results 
if pressure 
impregnated 

Quite suitable 
even when 
hand applied 

Organic solwnt typc Timber rquirement 

Some are Considered 
suitable. too expensive 
Avoid those for this 1 which are I w o r k  
known to leach 

- 

Suitable 

Coal-tar type 

Generally 
suitable 

Water solution type 

/ Roofing 1. Not considered 1 I 1 
Structural 
Boat building I suitable 

except in I Suitable I Suitable 

or in contact 
with foodstuff. 

Timber which 

Timber used in 
enclosed conditions 
i.e. under floors 

rare cases 

Not suited 

these uses 
because of the 
strong vapour 
which is ' 

released 

may be close to I for any of 

Suitable 

The best type of preservative to use in any 
given situation will vary according to where the 
timber is to be used. 

Tarsi1 
These preservatives are distilled from coal tar. 
Creosote is probably the best known. They are 
very efficient, but have a strong odour and 
should therefore not be used in confined areas 
or near foodstuffs. 

Water solution 
These types are nearly all odourless and can be 
painted over quite easily. The water is used as a 
vehicle to take the chemical into the timber and 
afterwards it evaporates, leaving the chemical to 
fight off attacks. Sodium fluoride, zinc chloride 
and copper sulphate solutions are commonly 
used as preservatives. 

Organic solvents 
This group consists of chemicgs dissolved in 
volatile liquids such as white spirits. Many of 
this type are obtainable as proprietory brands of 
which 'Rentokil' is well known. 

The application of these preservatives takes two 
forms: 

1 Non pressure 
2 Pressure impregnation 

Non pressure application 
There are disadvantages in all application 
methods other than pressure impregnation. The 
main disadvantages are: 

1 Thedepth of impregnation is uneven and 
sometimes insuff~cient . 
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2 The various textures of the wood will 
sometimes not allow.enough impregnation 
to prevent leaching (draining out) from 
taking place. 

However, despite these disadvantages, it is 
better to apply the preservative and there are 
some instances where long and lasting benefits 
can be achieved. 

Brushing is probably the most common methdd 
of application. The preservative must be 
applied liberally (not brushed out) to allow it to 
&'in.' 

Spayi*-is4uJed in areas difficult to get into, 
such as roof spaces. Protective clothing should 
be worn. 

wing can produce fairly good results, 
especially on timbers with open vessels. The 
timbers are submerged in a bath of preserving 
liquid for between 5 and 15 minutes. Excess 
preservative is allowed to drain into the batli or 
tank. 

Steeping is similar to dipping except that the 
timbers are left submerged for as long as 
possible i.e. up to two weeks. This method is 
more necessary with the water solution types of 
preservative because of their slower rate of 

. impregnation. 

Nou: kcauk  all these liquids are toxic and 
some are likely to burn, care should be taken at 
all timcs-tRhen using them. Protective clothing 
should be worn when large quantities are being 

, treat&. ' 

M u r e  hpmpation 
I 

There are two principal methods of pressure 
impregnation: 

1 Full cell process 
2 ' ~ m ~ ~ a i l p r o c e s s  

The use to which the timber is to be put will 
usually determine the process required. 

Brush application must be liberal to achieve 
penetration 

Spraying roof timbers - note use of protective 
mask 

A batch of boarding about to be dipped in a 
tank of preservative 
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In thefJl ull method the timber is placed in a 
cylinder and the doors are sealed. Prior to 
impregnation a vacuum is created inside the 
chamber and then the preservative is introduced 
at a temperature of about 150°F. When the 
cylinder is completely filled with liquid, pressure 
is applied to force the liquid into the cells of the 
timber. The cells are filled to capacity. 

The empty ceIl proceis M e r s  from this in that 
after impregnation the treated wood is relieved 
of all surplus liquid by compressed air. This 
leaves the cells empty, but the walls of the cells 
are fully preserved. 

The entire process is carried out @-plant 
specially designed for the purpose.'The main 
chamber is cylindrical in shape with a narrow 
gauge railway line passing through on which 
trolleys laden with timber can be moved in and A vacuum pressure impregnation plant 
out. Outside this cylinder, but close by, will be 
situated a storage tank for the chemical The photograph shows the depth of 
preservative and a mixing tank. A pump to impregnation that can be achieved by the 
p-ovide the pressure is placed just outside the vacuum pressure process. Note that the whole 
cylinda, in a convenient position. of the sapwood area is treated. 
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Softwoods and hardwoods in common use 
- 

Somoods 
Most of the softwoods now used in the buifding 
and construction industry are conifers. This 
means that they are cone bearing trees 
belonging to the Pinaceae family. 

i 

Douglas fir 
This is probably the largest and strongest of all 
the softwoods. It is reddish-brown in colour and 
has good resistance to decay dnd acids. These 
qualities are the reason why most of the 
shuttering plywoods are made from it. In 
addition, it is extensively used in the 
construction of timber framed buildings as well 
as laminated structures. Large forests of the 
timber are grown in North America. 

European redwood 
This softwood is used extensively in both 
carpentry and joinery work. It is also'called red 
or yellow deal and is forested in Europe, 
Northern Asia and Scotland, where it is known 
as Scots pine. The timber is strong and fairly 
hard with a pale reddy-brown appearance. 
Although it tends to have numerous knots i& 
works well and is in plentiful supply. 

Parana pine 
Parana pine has not been imported into the UK 
for as long as other well known softwoods. 
There are dense forests of the tree in Brazil and 
other parts of South America. It is obtainable in 
very wide and long boards which makes it 
usefirl for large work. However, it is very prone 
to twist and bow. The wood is very hard and 
strong. Its c o l a  varies quite considerably from 
light to dark brows with bright red streaks 
present in some bards. Its uses include internal 
fittings and jginery and it works well with hand 
or machine tools. 

Pitch pine 
Pitch pine grows in the Gulf States of the USA. 

It is very resinous and provides most of the 
world's resin supplies. Church work and high 
grade joinery are some of its uses, but because 
of its size and strength, it is also used on large 
structural work. Creamy light-brown in colour 
with definite grain markings, it responds well to 
glue and can be nailed without splitting. 

S P ~  
This is a whitish timber having fine brown 
lines. It comes from North America and 
Northern Europe and is used for interior 
joinery work. Because of its light weight the 
timber is not considered vely strong. It takes 
glue and nails well and generally works easily. 
Supplies are reasonably good. 

Western red cedar 
This is one of the largest trees-when hlly 
grown, being around 5 m in diameter and 60 m 
high. It seasons well and is immune from 
fungal atrack and also has a high resistance to 
insect attack, which is why it is frequently used 
externally. Although it is not a strong timber its 
durability is good. Its colour ranges from light 
to dark-brown and it is used extensively in 
timber buildings of all types. 

Hardwoods 
There are very many relatively unknown 
hardwoods used in joinery and interior design 
at the present time, Only those which rue in 
common use arc included here. 

Beech 
Beech is a very hard, close grained timber 
which is grown in Central and Southun 
Europe. The calk ranges from reddish-brown 
to light-brownd is easily recognised by its 
speckled face. It is used a great deal in the 
hrniture industry and works well wkh sharp - 
tools. 



22 Carpentry and Joinery 

Birch 
This is also from Europe, although there are 
forests in Canada and North America. This 
wood has a very fine texture and is off-white to 
creamy-brown in colour. It is not a large tree 
and is therefore extensively used for veneers in 
the plywood making industry. This species of 
timber is inclined to warp and twist, but is very 
hard. 

Iroko 
Iroko resembles teak in appearance, but has not 
got its fine qualities. The tree grows right 
across the African continent and is sometimes 
wrongly referred to as teak. It works well and is 
very strong and durable. Colours vary from 
yellowish-brown to dark-brown depending upon 
where it is grown. It is used for good class 
joinery and because of its high resistance to 
moisture is also suitable for dock work. 

Mahogany (African) 
This hardwood grows in West Africa and Cuba. 
It is the most widely used mahogany nowadays, 
due to the fact that it is in good supply. It is 
difficult to work due to grain variations, but is 
quite strong and resistant to decay. The main 
uses for this timber include panelling and 
internal joinery as well as for veneers. Its colour 
varies from deepish red to tight-brown. 

Oak 
To many people oak is the supreme hardwood. 
It is certainly a hard, nicely figured timber. 
Fine tools are required to achieve a high quality 
finish. The colour is usually biscuit shade with 
a silvery fleck. Supplies are obtained from 
Europe, North America and Japan and it is 
usually reserved for good quality joinery, 
furniture or panelling. It responds well to glue. 
Most species, however, are difficult to season, 
as they have a tendency to split. For this reason 
seasoning is usually started naturally and then 
finished by kiln. 

Obeck 
This wood comes from West Africa and the 
Gold Coast. The timber is creamy-white to 
pale-yellow in colour with an interlocking grain 
which gives a faint stripe to its appearance. 
Because it is not very durable it is used for 
internal joinery, but it takes glue and nails well. 

Ramin 
Ramin is a whitish timber with light-brown 
streaks and mild texture. It is a stable wood 
with good strength compared to its weight. 
Ramin is widely used in the manufacture of 
small and large diameter dowelling as well as 
beading and mouldings. It works well, and 
takes glue and nails easily. It is grown iP 
Malaysia. 

Teak 
This is another hardwood with very fine 
qualities. The best quality teak is imported 
from Burma and India with other species 
coming from Indo-China. It is an extremely 
durable and strong timber with a high 
resistance to moisture, fire and acids. Teak 
works well with good quality hand or machine 
tools and a high quality finish is obtainable. 
&ch brown in colour it somet' es has a grain 9 figure, but not often. It has a wlde variety of 
uses in tiuniture, panelling, doots, frames and 
is extensively used for external woodwork. 
Unfortunately, it is becoming scarce. 

Utile 
Utile has been used in increasing amounts in 
recent years to replace the diminishing supplies 
of mahogany, which it vaguely resembles. It is a 
deep reddish colour with paler sapwood and 
occasionally shows attractive figuring. The tree 
grows in large quantities in both East and West 
Africa and is used for cabinet making and 
joinery. It is-easy to work with sharp tools and 
takes glue very well. It has strength 
proportionate to its weight. 



Manufactured boards 
A range of sheet materials are now widely used 
in the woodworking and building industries. 
Some are made from solid timber while others 
are made from what would\ othehise be waste 
wood. T_his is the material referred to earlier as 
king of such low grade that it could not be 
used in the otdmry sense. The standard size 
for all building boards is 1220 X 2440 mm, but 
boards of larger and smaller size are .obtainable. 
The tKckness of the boards vary according to 
their use. 

?%-Q-d 
Three-ply plywood consists of three veneers of 
,equal thickness glued together with the centre, 
or core vpeer, having its grain running at right 
angles to the outer veneers. This gives the 
board considerable strength while making it 
easy to conform to circular or other shapes. It 
has extensive uses which include panelqg and 
linings as well as other forms of covering. 

The grade is usually stamped on the board by 
the manufacturer and these must be recognised 
wh~n~dcciding the use to which the board is to 
be put. For instance, INT denotes that it is 
suitable for i& use only and indicates that 
it has been glued togc'ther with glue having low 
moisture resistance. If such a plywood is used 
in situations exposed or subject to moist 
conditions there would be a separation of the 

. veneers in due course. Modern adhesives make 
,it possible for varying grades to be produced. 
' MR indicates fair resistance to moisture, BR 

means that the ply has a fairly high resistance in 
exposed conditions because it is boil resistant 
and WBP indicates that it is weather and boil 
p m j .  This last type is used in most adverse 
mn$itions and also in the boat building 
industry. 

The veneers are mainly produced by rotary 
cutting. Plywood is'sometimes made with one 

Position of V Q ~ I S  in 3 pEy 

pmM.bn 
just a h  wntrs 

Peeled vmeer 

Knife Mede 
El just below 
B centre line 

R O W  or bg peeling veneer production 

Log dicing to achieve h@md grain 

hardwood veneered face. This veneer is extra to 
those used in making the plywood and is often 
tangentially cut to obtain maximum figure on 
the face. Whenever this is done a balancing 
veneer, usually of lower grade, must be applied 
to the reverse side to maintain balance unless 
double faced boards are needed. Many timbers 
are used, in the manufacture of plywood and 
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birch is one of the more common. It produces a 
good, stable board. Three-ply thicknesses range 
between 3 and 5 mm, after which it becomes 
multi-ply. 

Multi-ply 
This is a board containing five or more veneers 
glued together, as in three ply, with grains 
running at 90° to each other. There should 
always be an odd number of veneers if the 
balance of the sheet is to be maintained. Multi- 
ply is graded as for three-ply and is also 
obtainable with face veneers. The thickness of 
multi-ply boards ranges from 6 mm up to 24 
mm. Douglas fir sheathing is a multi-ply of 
WBP grade which is used extensively in 
formwork because of its ability to be re-used 
many times. Birch is often used as a face veneer 
for multi-ply boards. 

Blockboards I 
Timber block 

This is another type of built-up board, but this core 

time the core is made up of strips of solid Blockboard 
timber up to 25 mm wide. The strips are glued 
together with thick veneers on both outer faces. Veneer 
This produces a fairly stable and very strong 
board which has very many uses. Blockboards 

Lammated 
with a low grade timber core are quite likely to core 

twist. Once again good quality hardwood 
veneers are sometimes applied. Veneer 

Laminboard 
Laminboard provides an even better quality 
than blockboard, because the core strips are Laminboard 

much narrower and never exceed 7 - 8 rnm. 
This adds stability to the board and minimises 
the amount of quality timber used in the 
core. 

Battenboard 
Battenboard uses a core strip much wider than 
either block or laminboard, sometimes as much 
as 75 mm wide. This results in the board being 
of poorer quality because it is not so able to 
keep its shape. 

Banen - 
core 

Battenboard 



-board 
Chipboard consists. of compressed wood 
shavings bonded with synthetic resin glue. 
Thicknesses range from 1.3 mm to 22 mm, but 

, there arevarious grades, For instance, a special 
flooring quality -is manufactured tough enough 
to replace normal solid titnber flooring boards. 
The W. disadvaqtage with chipboard is that it 
will not take.a b. However, it is extensively 
used for the cheaper range of fkniture as well 
as for wall coverings etc. It is $lso produced 
with hgrdwood veneer f i h e s  and plastic 
coatings. 

Hardboard 
Hardboard is yet another of the wood waste- 
products. The wood is pdpd by machine, 
bond& with adhesive and finally pressed to 
thicknesses of 3 mm to 6 mm. Hardboard has 
very many uses including panelling, wall and 
floor covering. The surface is very tough and 
can be M c u l t  to pehetratc with panel pins. 
For best results all hardboard should be wetted 
on its back side and allowed to dry before use. 
T& will prevent any distortion'after the sheet 
has been f d y  fued. Reeded and fluted 
hardboards and some with other face fanues 
are obtainable fbr decorative work. PreSraished 
boards are also widely used. 

Inrulrrtingboruds 
Thesc arc d exacmively in s o d  and 
thermal insulation. They are made in 
thicknesses which range fiom 6 mm to 25 mm. 
 he boards are much softer than hardboard and 
a q  made from pulped paper and w d .  They 
arc not, however, subjected to anything like so 
much pressure in manufacture. This gives them 
a spongy, absorbent texture. 

- 
Chipboard 

- 
Reeded hard- 

lnsuhtrbn board 

Medium dcn8ity Plbreboad (MIIP) 
MDF is made h m  wood fibres bonded 
together with synthetic rcsin glues (described 
unda Adhesives) and is b c ~ g  used extensively 
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in. Joinery manufacture as well as applied 
mouldings such as skirtings, architraves etc. It 
can be machine-routed.and finished to any 
desired shape or section and is easy to work with 
conventional tools. MDF is made to standard 
sheet sizes with thicknesses ranging from 6 mm 
to 30 mm. A moisture-resistant MDF is also 
available for external use. 

Sterling board (Oriented Strand 
Board OSB) 
This is now widely used as a less expensive 
alternative to exterior-grade plywood. It is, 

made up of wood strands glued together in 
such a way as to produce great strength in the 
boards as well as rigidity. Sheet sizes are 
standard with thicknesses ranging from 6 rnm 
to 25 mm. 

Note: It must be remembered when using any 
particle board that they all cause a certain 
amount of dust which some will find an 
irritant. It is wise, therefore, to wear a mask at 
all times. Furthermore, it is important to stack 
all sheet materials in such a position as to 
ensure that they will remain flat and free from 
damage. 

Questions 

1 Describe the annual growth cycle of a tree. 8 (a) List the types of decay that can affect 

2 What does a growth ring denote? 
timber. 

(b) At what percentage moisture content 
3 Describe the main diEerences in the is timber most likely to be a-tacked by 

structure of hardwood and softwoods. dry rot? 

4 W h y  should trees be felled during the 9 Describe the life cycle of a wood-boring 
winter? beetle. 

5 Which method of converting a log produces 10 List and describe the main groups of timber 
the best quality timber? preservative 

6 Why is it necessary to season timber to 11 What is the standard metric size of sheet 
different levels of moisture content? material? 

7 L\st the advantages, and disadvantages of 12 Why are various adhesives used in ply and 
natural and kiln drying. blockboard manufacture? 



2 Tools- their selection and use 
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Markjng and setting4mt tools 
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O n l y a c c m t e a n d a p p r o p r i m e ~ ~ k  
UKdfobthispurjnnt .Onc~tuluolre  
a t c n s i v d ~ u r e d i n b o r h ~ a n d s i ~ d  
T b q c a n k ~ i n f l c x i b l e p l a s t i c  
capable of wi- rough usage when 
~ . T h c r u l c i s m r u k e d c i u t i n 5 m m  
uaits with every 10- ( l a )  being ahown 
dearly for instant eth. Eeeh 100mm is 
also clearly indicated wp to the 1 m mark It 
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d-metric units. 

Sprhg~arcalsowidclyusefor 
~ t s o t f f t . l m . T h e K ~  
available up to 5 m in length. 'ik h e r  
quality mper haveboth a loddng device to. 
rrtrin~thetapeinthcopenporitiond~use 
a d  a return spring abich will rrttpct the tapk 
speedily whce it is no h g s  rrquirsd. Site 
mc~urmtntcpnkquicLerdmorraccume 
with this type of rule. slm7W 

d i n g  k d e  is used in joinery marking- 
o u t t o g i v e ~ e t ~ a n c l b e t t c r ~  
to rhauMu lines llad line$ raorr the grain ctc. 
MrnpiiaverudbimiywithhrtddhPndfe, 
but sosnc d'stcel kaivcs ue idable .  

Try~reSofo l rJ l ingr ia rwi th~Mdcr  
red hadwood stocks arc a h  widely uscd. It is 
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m n g m  
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Brass 
facing 
strip 

Stock 

Rivet 

1 - Edge of wood planed accurately. 
2- Square in first position, mark sharp 

line 3 with pencil or marking knife. 
4- '+are in second position, lines 

should k co-incidental. 

Try square and mernoa of checking 
accuracy 

Mitre squares, which a d s t  of a steel blade set 
at 4 5 O  to the hardwood stock, qrc also very 
usefill. 

Multi-purpose squares-are all metal and combine 
both the try square and mitre square in one 
tool. They are valuable on site work for various 
small operations, some of which are illustrated. 

Blade 

Stock 

Brass 
strips 

Mitre square (45O) 

facing 

300 mm (12 in.) beam 
marked in mm and cm 
1/18 in. and '/e in. on rwerse 

'F- Squaring frames 

and 

Muitbpurpose square and some of its uses 

These squares have a 300 mm beam which can 
be set in any position required. 

AdjuJtable sliding bevels have slotted steel blades 
with either steel or hardwood stocks. They are 
used for marking all angles greater or smaller 
than 45". The adjustment is obtained by . 
releasing a screw or a lever at the top of the 
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blotted 

stock and, having set the required angle, 
tightening up the screw or lever. Cari should 
be taken to avoid overtightening these tools 
when setting. 

The marking gauge consists of a hardwood btem 
which has a steel spur at one end and a 
hardwood stock A plastic or hardwood set 
screw retains the stock in the requirededpoaition. 
The tciol is used in all a c m t e  work and-gives a 
fine cut line on the timber which the crrpcMa 
can work to. It should be used with the spur in 
the trailing position as shown. 

Adjust8;ble sliding bevel Mmtiregauges have a double spur for denoting 
the position of mohises and grooves. One spur 
is fmed while the other is adjusted by a 
threaded rod and thumb screw which is located 

stock at the end of the stem. Some monist gauges 
also have a single spur on the opposite aide of 
the st- to combine both marlung and mortise 
gauge. The spurs should fitst be set to the 
xequired mortise or groove size foliowed by the 
positioning of the stock with r rule. 

Marking gauge 

T h e ~ ~ b s ( I r o u n d u r i t h  

Fixed 
a cwve (1 and 2) or to give 
a diamond point (3) 

spur 

~arklnb gauge spur 1 2 3 

Mortise gauge C u W  gwge 
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Cutting gauges are used mainly on wotk of gra t  
accuracy and good quality. They M e r  from the 
marking gauge only in the fact that they have a 
small cutter which is sharpened to a chisel edge 
instead of a spur. The cutters can be shaped to 

suit various requirements. They are held ia 
position by a brass wedge to enable the cutter to 
be adjusted in depth if necessary. These gauges 
are capable of forming small rebates or other 
sorts of recess if used carellly. 

Saws 

Saws of one kind or another are among those 
tools most frequently used by woodworkers. 
Some conhion has often surrounded the term 
hundraw. This term can be applied to three 
different members of the saw family which are: 

1 Rip saw 
2 Crosscut saw 
3 Panelsaw 

The differences between these three types of 
saw is the length of the blade and also the 
number of teeth per 25 mm of blade. Those 
saws with few teeth per 25 mm will have a 
coarse action, while those with a greater 
number will have a fine cut. The number of 
teeth will also determine'the amount of set 
givento each tooth. The set is the alternate 

Afhnwthe teeth with a s& tool to give 
&&& in the kerf (cut). All saws cut wood by 
%& action of their teeth severing the wood 
fibres. 

Kip maws 
Rip saws are the lhrgest and coarsest of this 
group. Their length is between 650- 710 mm 
and the number of teeth per 25 mm is four and 
a half or five. This type of saw is used 
specifically for ripping timber along its grain 
and for this reason it is sharpened Merently to 
other saws. The teeth are fded square across the 
saw to give a square chisel-like tip to each 
tooth. In addition, a large set is given to each 
tooth to provide ample clearance. 

CroU-cut saws 
Crosscut saws are slightly smaller in length at 

R@saw teeth - for cutting w'th the grain on@ 

Cross-cut and p a d  saw teeth 

600 -660 mm and have between seven and nine 
teeth per 25 mm. h tbe name suggests its main 
use is cutting across the grain, but it will 
perform some ripping work provided it is not 
strained. 

Panel saws 
Panel saws are the finest orthe handsaws. Their 



length is usually between 550 and 610 mm and 
they possess ten to twelve tecth per 25 mm. 
W s  saw is exceptionally d and versatile. 
However, the craftsman needs to take care not 
to'extend it Ixyond its capacity. 

Tenon saws 
Tenon saws are the largesi of the backsam. 
The a ~ m e  derives from the steel or brass brJ 
which is fitted to the beck of the row to 
m a i n t a h ~ t r o d ~ ~ . T h e s a w  
itself% 250- 350 mm long'with twelve to 
fourteen teeth per 25 mm. It will cut small 
tenons very efficiently and carry out many 
other difficult sawing operations where 
accuracy is essential. 

Dovetail saws 
The dovetail saw is a smaller and finer version 
of the tenon saw. They are invaluable for 
dovetail work and other vciy finc operations. 
Their length is in the range of 200 - 295 mm 
and they have 14 ~lus'tecth to every 25 mm. 
Care must be taken to keep the saw in fmt class 
condition for best r a t s .  

COP& saw 
The coping sadv is a very versatile frame saw 
used in the cutting of shaped work and for 
cutting away waste material when forming 
other joints. The d steel frame holds the 
fine blade in p i t ion  and the threaded handle 
maintains the tension when screwed in Illy. 
The blade should be set so that the cut is made 
on the fbrward stroke and the frame can.be 
positioned at any angle by slackening the 
handle. 

Bow saw 
Bow saws are confined to joinery shop work 
nowadays because they are too large to carry 
about in the tool box and the coping saw does ' 

much the same work anyway. This saw copsista 
of a hardwood frame with the blade held taut by 

coping SEW 

Bow sew 



32 Czrpeptry and Joinery 

a twisted cord stretched across the top of the 
frame in the form of a tourniquet. Once again, 
the primary use is for shaped and curved work. 

Pad saw 
Pad saws are mainly used for shaped work, but 
are also useful for straight cutting when boards, 
doors or panels require apertures to be cut. The 
two types available are the traditional model 
consisting of a wooden handle through which 
the blade passes and is secured by two threaded 
bolts in the ferrule. The more modern type has 
a plastic or alloy handle through which the 
blade passes and is secured by a knurled thumb 
screw located underneath the handle near the 
front. 

Junior hacksaw 
The junior h&w, although not strictly a 
woodworking tool, is 'a very useful part of the 
carpenter's kit. It basically consists of a simple 
metal h e  into which the blade is sprung. 
They occupy very little tool-box space, but .are 
invaluable for cutting off metal lock spindles, 
bolt lengths and other small metal parts. 

Planes 
Metal planes have now taken the place of the 
traditional wooden ones, but the fhctions they 
perform are the same. Tryrryrng planes, jack planes 
and smoothingplanes are made identically, the 
only difference being the size of the plane and 
the use to'which it is put. They all hme 
precision ground soles to which are attached the 
handle at the back and a grip knob at the front 
to control the tool. In a cemral position is the 
part called the frog which has an angle of 
approximately 4S0. The cutting iron assembly 
consists of a cutting iron to which is bolted a 
cap iron to break wood shavings and give 
support to the cutting iron for a better cutting 
action. The complete assembly is retained in 

Slot for blade passes right through handle 

I ,Screws to hold blade 

Traditional pad handle and blade 

Junior. hacksaw 

position by the part known as the l e w  cap. 
Lateral movement can be obtained by means of 
a lever found at the upper m d  of the frog. The 
amount of cut is controlled byH brass knurled 
turn-screw which is situated behind the frog 
about a finger length away from the handle.' 

The trying plane is by far the largest of this 
group, being 560 mm in length with a cutting 
iron ;width of 65 mm. Its Use is confined to 
getting straight andtrue surfaces on boards 
such as when two or more boards are to be 
jointed together. For this reason the plane is 
also called a jointer. 

Jack planes on the other hand are very 
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-.".....II 

Nut and screw 
for handle 

* ' - - T p 4  
Low COP screw 

/ ;Y' adjusting lever 

Cutter 
adjust~ng nut 

Frog screw 
with washer 

The parts of the smoothhg, b k  and tty Mne 

Smoothing P(MM 

Metel bench pk,nes 
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extensively used. Their length is approximately 
380 mm and cutting iron widths can be as small 
as 50 mm or as large as 62 mm. The many uses 
to which they are put includes removal of 
waste, shooting door edges accurately and 
putting chamfers and bevels on timber as 
required, ('shoot' or 'shooting' are trade terms 
meaning 'to create a straight edge with a 
plane'). The  cutting iron should have a very 
slightly curved cutting edge and the cap iron 
should be no closer than 2 mm to the cutting 
edge. 

cutter position -- 
Smoothing planes are usually 260 mm long with Metal rebate plane 
iron widths of 50 or 62 mm. They are primarily 
for finishing work and for this reason a straight 
cutting iron edge is best. In addition the Rebate planes are of different design, although 
distance between the cap iron and cutting edge they also have a precision-ground sole with a 
should be between 1 and 1.5 mm for fine, side return precision-ground at 90' to the sole 
accurate work. for accurate rebating. The cutting iron is 

Cutter adjustlng nut 

Depth gauge locklng screw - - 

Deptt~ gauge expander C 

- - -  Body and cutter ad~ust~ng screw 

Depth gauge and ste 

Cutter clamp~ng nut Handle f~xlng screw 

---- Cutter clamplng bracket and 
cutter clamplng screw 

ence knurled screws 

Fence arm setscrews 

Plough  lane exploded to show all parts 
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38 mm wide and has no cap iron. It goes 
throu* the fbll width of the sole (which means 
that tht p#pe is opcr mouthed) and is secured 
by a screw cap. n e  length of the plane is . 
255 mm. In some models adjustment of cut is 
by a lever, while on others it is by turn-screw. 
Its use is limited to forming rebates. For this 
purpose the plane is fitted with an adjustable 
fence for accurate position of cut and a depth 
stop whicb.~surw t@t correct depth is - 
pchicveb. The ferica comprises a piece of metal 
parallel to the length of the plane which is held 
against ~e timber being rebated to ensure that 

Chisels are an essential part of the 
woodworker's tool kit. The type and size 
depends on the work being done and here again 
it is good sense to use only that chisel which is 
intended for ihe purpose. Most types are 
available in a full range of sizes, from as small 
as 4 rnm to as large as 38 mm. A mallet should 
always be wed when striking a chisel, whatever 
the type of handle. 

Firmer chisels are sturdy, general use tools, 
which can have either wooden or durable 
plastic handles. They are made h r  heavy duty 
work and if kept& good conditiqn will give 
exdlmt sarvice. 

B e d  djp chisels are obtainable in the same 
range of sizes as frrmers, bur are essentially for 
bench work where accuracy and high quality 
are demanded. The blade is bevelled on each 
side to enable the tool to perform fine, intricate 
work with precision. 

Paring chisels arc bevelled edge cnisels, but with 
a much longer of up to 300 mm. This 
enables the chisel to be used in situations where 
others are unable to reach. 

the distance is constant. There are a l s ~  two 
cutter positions. The central one being for- 
normal work and the foremost one is to enable 
the plane to get into tight corners. 

Plough planes also have specific uses, but are 
essential in work carried out by hand. These 
planes also have adjustable fence and depth 
stops. Cutter sizes range from 3 mm up to 20 
mm. This tool is sometimes usehl in forming 
large rebates by accurately cutting a series of 
plough grooves and then finishing with a rebate 
plane. 

Firmer chisel - general use 

Bevel edge chisel - bench work 

Paring c h i d  - accurate work 
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Mortise chisels are produced specifically to chop 
mortises by hand and are therefore made from 
very stout steel. Even so, it would be foolish to 
think that they can be used without fear of 
breakage. A good operative will keep the use 
of even such a sturdy tool as this within its 
capabilities. 

Gouges are rather l i e  curved chisels. They can 
be obtained in various sizes. 

Firrnergouges have the cutting bevel on the 
outside of the blade and are used for finishing 
curves of external form. 

Scribing gbuges m d  for internal curves and 
have the cutting bevel on the inside. This type 
of gouge can only be sharpened with a slip 
stone which has rounded edges enabling the 
whole of the cutting edge to be sharpened 
efficiently . 

Screwdrivers 
Screwdrivers play an important part in the day 
to day work of carpenters and joiners. As a 
number of patterns are available it is essential to 
emphasise the 'need to use the rkht tool for the 
job in hand. 

Plain screwdrivers are made in various sizes to 
suit different sizes of screw. The handle may be 
of hardwood or unbreakable plastic. 

Stubby screw$rivers are used in situations 
w k  a long screwdriver cannot be used. 

Ratchet screwdrivers have proved to be popular 
because they enable the operative to insert the 
screw with one hand, leaving the other hand 
free to hold the object in position. Small and 
large ratchets are available, but the small 
pattern should not be used on large screws as 
damage to the ratchet mechanism may occur. 

Mortise chisel - heavy duty 

Firmer gouge - outer curves 

Scribing gouge - inner curves 

Stubby scnwdriver 

Ratchet screwdriver 
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Amrp stmwdrbms are used in an effort to 
obtain speed of operation and are therefore 
particularly us&l in repetitive operations. 
They combine a ratchet and pump action and a 
range of sizes are made to suit most types of 
work. 

Phillips s d ,  or Podria screwdrivers, 
arc needed for use on those screws which have 
a star head inset instead of the standard slot 
head. Various sizes arc produced. 

Hammers 
Claw hammers should be of the best quality if 
they are to perform safely and efficiently. The 
M e  (or shaft) should be perfectly fitted to 
the head. The claw is used to withdraw nails 
and pins and for this reason must have a taper 
which is regular and goes to a fine point. Head 
weights of 16 to 24 ozs are obtainable. 

Wammngton hmmcrt are sometimes simply 
called 'joiner's hammers'. They are a cross-pein 
hammer of smaller siie and weight and are used 

-for lighter work, usually on t k  bench. Pein is 
the name given to the end of the hammer head 
opposite the striking face, they are sometimes 
rounded for specia\purposes. The cross-pein 
assists in starting a s d  pin or brad. Head 
weights range from 6 to 16 02s. 

MaIlcts are produced primarily for use with 
chisels, but are also used for other purposes 

+ whae the material to be struck is other than 
metal. Bceausc of its fine, strong texture beech 
is the most papular material from which mallets 
are made. To  e n d  tlieir serviceable life an 
~onl6oaking.fal inscedoifwil lhrvea 
bentkiat &a. 

Phitlips screwdriver 
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Hole boring tools 

There are countless reasons why holes may be 
required in timber during the course of the 
carpenter and joiner's work. It may be to enable 
a screw to pass through from one piece to 
another or it may be to clear waste material 
when chopping through a mortise. Whatever 
the operation, there are tools designed to carry 
out the work accurately and efficiently. 

Nose - 

Ratchet brace Handle 
I 

Chuck ~atchet 

The ratchet brace 
This type of brace is now used by the majority 
of woodworkers. The most popular is the 
255 mm sweep, but smaller and larger sweeps 
are obtainable. Good quality braces have ball 
bearing heads and three-way ratchets. Universal 
jaws are obtainable which will receive both 
tapered and straight shank bits. The ratchet 
enables the operative to use the brace for 
insertion or withdrawal in positions where the 
full sweep cannot be used. 

Bits 
The bits used in conjunction with these braces 
vary in length according to their diameter and 
type. Some have a specific fiznction to carry 
out. 

Twist bits are the most common. There are two 
patterns: 

Shank - 

Tang 

Throat Cutter I 

Spur Worm 

Solid Jenrrircgs 
centre pattern 

b ~ t  auger 
bit 

Solid centre and Jennings twist bits 

1 Jennings pattern u for very accurate work. 
This bit has a double spiral twist and is 
available in sizes from 5 mm up to 38 mm. 

2 Sorid centrepattern is for general work. It 
has only one spiral twist and ranges in size 
from 5 mm up to 25 mm. 
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Roth patterns have a central threaded worm 
which draws the bit into the wood, while the 
spur on the cutters scribe the cut which 
outlines the hole. 

Centre bits provide an excellent means of boring 
accurate, shallow holes in both hard or soft 
woods. Both old and new patterns are still 
available, in sizes ranging from 5 mm up to 50 
mm. The new pattern has a threaded worm at 
the cutting head similar t a  the twist bit, but 
with only a single spur. 

FMSQJW &ts are designed fbr fife, accurate Centre bit Forstner bit 
work'where a flat bottom is required. This bit 
has no threaded worm and is guided by its 
outer cutters. It is of great value for any recess 
work or pattern making. The bits art available 
in 10 mm to 50 mm sizes. 

Expansive bits can bore hoies of large diameter 
in softwood only. Cutters are set by a simple 
screw setting. They are made in two Sizes: 

1 Small - for hoks up to 38 mm diameter 
2 Large -- for holes up to 75 mm diameter 

Setting mark 

Countersink bits are primarily used to provide a 
sinking to enable a screw head to pull in flush Serrations 

prevent 
with the surfice. Sizes range from 10 mm up to cutter slip 

25 mm. Two patterns a n  mailable: rosehead 
and snailhorn. 

meeI bra&s with morse drills are used to make 
Expanhe bit 

the large number of very small holes required 
to be drilled by ca-ters and joiners. Drills 

.. . 

Double pinion wheel brace or hand drill Snailhorn (left) and rosehead countersink bits 
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can be obtained in many sizes and patterns, this obviously restricts the amount of 
including rosehead countersink drills. It is by operations they are capable of performing: 
this means that the vast majority of screwing Double pinion wheel braces give more accurate 
operations are carried out. The chuck capacity and longer service than single pinion tools. 
of these braces is only 7 mm in some cases and Some manufacturers call this twl a hand drill. 

Other usem tools 

A bradawl will very often be large enough to 
make a hole to receive a screw, as well as 
sometimes being used as a screwdriver on very 
small screws. A small and large bradawl will be 
sufficient for most operations. 

Nail punches are an asset for use on fine pins as 
well as large nails. The job is never completed 
until the pins or nails have been punched-in 
below the surface. 

Bradawl 

hi/ punch 

Pincers are necessary for the removal of pins, 
nails, screws etc. Damage to the workpiece can 
be prevented by placing a pad of waste wood 
underneath the pincer head before pulling the 
nail. 

.I"/ P a d  of scrap 

Oilstone 
Frequent sharpening of planes and chisels will 
mean that a good quality oilstone is essential. 
Carborundurn stones with a fine cut on one side 
and coarse on the other are very suitable. For 
safety the stone should be housed in a 
hardwood box with a lid. Always use the whole 
of the stone's surface when sharpening to avoid 
unequal wear on the stone which will lead to 
unsatisfactory sharpening in the future. 

Spirit levels 
Spirit levels also prove useful, especially on site 
work. There are various sues md patterns 
available, but most combine the plumb 
(vertical) vial as well as the level (horizontal) 
on:. Many also have adjustment on the vial to 
enable them to be kept accurate by occasional 

Pincers in use 

Oilstone in hardwood case 
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testing. Each vial comprises a sealed glass tube, 
rtbrrndly 6 to 10 mm in diameter, containing 
spirit. A small bubble in the spirit indicates the 
required position. 

Cabinet scrapers 
Cabinet scrapers are especially usefbl in the . 
finishing of hardwood joinery which is to be 
french polished. They also provide the only 
way to deal with some areas of difficult grain or 
knots. They should be of the finest quality 
steel. Sizes range from 100 x 70 mm to 
150 x 75 mm. 

Sash and 'T' bar cramps 
Used in the final assembly of joinery work, 
these cramps provide the pressure required to 
hold joints together until they are secured by 
either wedges or the setting of glue. 

Sash cramps consist of a straight mild-steel bar 
with screw head at one end. The slid6 thrust 
can 5e positioned for width as required by 
ineans of a pin fitted into holes in the bar. 

'T' bar cramps are similar to sash cramps and 
have similar uses, but because the bar is 
moulded in a T' shape they are capable of 
heavy duty work and will not deflect when 
pressu;e is applied to the screw head. These 
cramps are available in a range of lengths up to 
2 135 mm (7 ' O"), but they can be extended with 
lengthening bars up to an additional capacity of 
1525 mm (5'0"). 

'G' cramps 
These are used for much smaller operations. 
The name is derived from, the outline of the 
cramp which has a curved frame and straight 
screw head. Its many uses include holding small 
work to the bench, leaving the hands free to use 
the tools, and for holding joints in small work 
together until they are held by glue or other 
means. 'G' cramps are available in a variety of 
sizes to suit most situations. 

Lightweight spirt kvd 

Slide thrusr , 

Sash cramp 

'T' bar cramp 

Screw head 

3' cramp 
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Questions 
1 List the five most communly used saws, 6 Describe the different uses ofi 

describing their features and uses. (a) a marking gauge, 

2 '  Which type of plane is most suitable for @) a mortise gauge. 

finishing work and why should the cap- 7 Describe the difference between a firmer 
iron be finely set? gouge and a scribing gouge. 

3 Which chisels should be used when 8 Why are hardwood slips inserted in an 
working on gobd quality hardwood oilstone box at each end of the stone? 
joinery? 

9 Describe the main features of a rebate 
4 List the advantages of using a marking plane and state their hnction. 

knife. 
10 Describe the characteristics and uses of: 

5 Describe the method used to check the (a) a firmer chisel, 
accuracy of a try square. (b) a mortise chisel. 



3 Portable powered hand tools 

~ 4 u l 6 l e  powered tools have established a from the use of portable powered tools without 
permanent place in the range of tools used by accident. 
woodworkers, both on site and in the shop. For 
this reason the operative should adopt a 
responsible attitude to their use. By the correct 
use of these tools it is possible to carry out many 
jobs in quicker time and in other cases better 
quaiity can be achieved, especially ~II some 
difficult ar awkward situations. The one thing 
that must remain upperinost in the woodworker's 
plind when using an electric tool is safery. Elecmc 
p y  tools beaging the Bnrish Standad Kite 
Mark, accompanied by the double square 
symbol, are double insulated and therefore much 
safer than tools without this protection. The 
power supply required (e.g. 240V or 110V) will 
<always be clearly marked on the tool and must be 
strictly followed. Where the only available supply 
is 240V and the tool is designed for 1 10V a 
aansfonner must be used to lower the voltage. 

Serious accidents can occur with power tools. It is 
wise, therefore, to adhere to a code of safety 
which will mlnimise mishap or accident. At no 
time should tools be used in suck a condition, or 
in such a way, that danger to the operator is 
increased. The following points serve as a sound 
base h an att-pt to gain maximum benefits 

Drills 

Palm grip drill 
This is p~obably the most widely used of the 
portable electric tools. They are compactly made 
and light in weight. Their versatility enables 
them to carry out a multitude of tasks in timber 
as well as steel, alloy and masonry. 

The design enables the user to apply pressure 
with the palm of the hand behind the drill bit 
and so assist in the cutting action. Continuous 
pressure can be dangerous, however, sb the drill 
should be eased off at intervals to allow 
clearance of dust from the hole. 

Th-ese drills are available with single or two 

Only the supply voltage which appears on 
the nameplate of the tool should be used. 
All three-core cables must be properly 
earthed. 
Leads must be correctly fitted to both the 
tool and the plug. 
Cables should be kept clear of the cutting 
head of the tool and generally looked after 
to prvent damage. 
Make sure that the plug is properly inserted 
into the socket. 
The plug must be withdrawn from the 
socket when making any adjustments. 
Do not tamper with electric machines. 
AU known defects should be reported and 
remedied before use. 
Never remove a guard to use the machine. 
Goggles and other protective clothing 
should be worn. 

In addition to these points, no person should 
attempt to use a portable powered tool without 
having had some instruction in its use. 

British 
Standard 

Chuck Double insulation mark 
I 1 kite/mark 

chuck capaclty 
and voltage 
to be used 

Button for use 
when extended 
running is 
reawed 1 1 

Palm grip dr17J 
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(HSAWA) insists that a chuck guard must be Correct method of holding drill 
used when the drill is attached to. a drill stand. 

Back handle drills 
These drills carry out much the same 
operations as the smaller palm grip drills, but 
are capable of larger capacity drilling, hole 
forming etc. They are, in effect, a heavy duty 
version of the palm grip drill. These tools can 
also be mounted into a drill stand if required. 
They have a larger chuck capacity and can 
therefore bore holes of greater diameter when 
required. The tool is capable of sustaining 
heavy pressure for longer periods but, again, 
clearing of dust at intervals is recommended. 
Back handle drills are obtainable in single, two 
and four-speed models to suit virtually any type 
of work. A handle is attached tq give greater 
control during use. 

Rotary percussion (hammer) drills 
Hammer drills are manufactured in the palm 
grip or back handle pattern. In addition to 
normal drilling, the tool can also provide a 
percussive hammer effect on the bit to enable it 
to overcome obstinate or hard materials. This 
percussive action is optional and is brought into 
action by means of a switch clearly marked on 
the tool. This capacity for heavy work makes 
the tool ideal for drilling into masonry or 
concrete when fixings are required. Bench stand drill 
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Rotary percussion d d  - using percussive Palm grip screwdriver 
action to drJ1 into reinforced concrete 

One model is obtainable with variable speed 
and 10 mm'chuck capacity while others have 
two,speeds and chuck capacity up to 16 mm. 

For work where the depth of hole is of some 
importance a side handle with depth gauge 
attached is available and can be used on most 
models. 

Screwdrivers 
Screwdrivers for repetitive production 
processes are available in palm grip and back 
handle patterns. Fasteners are made to suit 
standard or star headed screws. These tools are 
equipped with a depth setting device which 
ensures that the tool will stop driving when the 
fastener has reached the correct depth. All 
models have a reversing switch for withdrawal 
of screws and the back handle model has two 
s ~ d s  to meet most requirements. ' 

Something which would prove useful in the 
very small workshop is the palm grip drill 
mounted in a mortise stand, with accessories 
made to cut mortises up to 12 mm and wider if 
cuts are re eated. Only the mortise chisels 
made for t 1 is purpose should be used. Mortise stand 
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Powered saws and planes 

Portable saws 
Portable saws are also used extensively to 
perform a variety of tasks. These include 
ripping, cross cutting and even cutting so finely 
as to dispose of the need to plane or clean up. 
However, the saw must be fitted with the 
correct type of blade for each operation. In 
addition, abrasive discs can be fitted to cut 
stone, brick or steel if required. These saws are 
fitted with a soleplate which is adjustable to tilt 
at between 0-45". They have an easy grip 
handle and grip knob to give the operator P 

b 
maximum control-at all times. 

The blade is shrouded with a wrap-around 
automatic telescopic guard which must be 
functioning efficiently at all times to ensure that 
the revolving blade is never fully exposed. An 
adjustable side fence can also be used for safe 
and accurate parallel cuts. The depth of cut can 1 

be predetermined by a simple lever adjustment. 
Two hands must be used on this tool at all 
times. The material being cut should be secured Soleplate 

Adjustable in such a position as to give maximum control tilt adjuster 
fence 

to the operator to minimise the possibility of 
accidents. Portable saw 

'\- 

Portable saw in use Portable saw being used for angular cutting 
- note that cable is clear of saw 
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Provided that the correct blade is fitted the 
portable saw will perform efficiently for any 
length of time. The meximum thickness of 
timber that can be cut with a 235 diameter 
blade is 84 mm. However, if the soleplate is in 
the maximum tilted position of 4 3 O  the 
maximum thickness of cut is reduced to 62 mm. 

Blade diameters are available up to 235 mm 
and, as with hand saws, the teeth size and set 
will govern the fineness ofthe cut. Tungsten 
carbide tipped saw blades can be obtained 
which will give much bnger service before Dust contrd shroud 

sharpening is necessary. 

of blades for various m a t d b  makes the jig saw 
,very versatile. Once again, the variation of 
blade is in the number of teethper 25 mm. 
Blades'with up to 32 teeth pcr 25 rnm can be 
obtained. 

Although the saw is operated by one hand only, 
the workpiece should k M y  rued while it is 
Wig cut. The saw wilt carry out virtually any 
shaped work in hard or soft woods up to a 
maximum 60 mm thickness. Provided it is not 
overworked it will continue to cut fast and 

J& saw in use with jig being used for accurate 
radius cutting 

accurr::!;- for a considerable time. Full circular 
work is made easier with the use of a cutting 
guide which is supplied with some tools as 
standard equipment. To enable accuracy to be 
maintained some jig saws are fitted with an air 
flow directed at the.point of cut in order to 
blow away the sawdust as it builds up. This 
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addition is very useful and increases the safety 
to the operator by making it unnecessary to 
remove the sawdust by other methods. 

Powered plane 
The powered plane can be of immense value 
when a large amount of planing is required on 
site and is needed quickly. The planing action 
is not dissimilar from that of the ordinary jack 
plane, except that it has a high speed twin-blade table 
cutting block capable of removing waste very securlng 
rapidly and at the same time leaving a very screw 

good finish on the work. Surface planing is, Powemd plane 
therefore, carried out quite simply. In addition, 
the plane will work chamfers and rebates as 
desired. To ensure accuracy, the plane is 
equipped with a long soleplate which also 
affords greater control when forming a rebate or 
chamfer. The front position of the soleplate is 
adjustable and the depth of cut, up to a 
maximum of 3 mm, can be set by the use of a 
control knob on the top side. This knob also 
functions as a hand grip when the plane is in 
use. Depths greater than 3 mm, such as for 
rebating etc., can be accurately achieved by 
setting the depth gauge on the side of the tool 
to the required position: An adjustable fence 
can also be used for rebating, as well as for - 

additional control when planing narrow edges. Forming a mhte 

Planerette 
Planerette the name given to a smaller plane 
which has many of the same characteristics and 
uses as the larger powered plane. Its size does, 
of course, make it easier to accommodate in the 
tool box and it is also of lightweight design. 
This makes it possible to use the plane in 
positions in which it wcz!:! bc unv;iS, and 
unsafe to use the !zrger tool. 

The planerel,.: k . 3 435 v;~tr pogered n-otor 
driving a nyloli vee be:<, whizh mealls thar 110 
oil is required as part of its maintenance. It is 
essential, howe-~er, th3r the currers are kept 
sharp and in g ~ u d  condition. Plenerette 
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Portable routers 
The use ofportable routers is now quite 
extensive and yet mechanically they aie the 
simplest of all power tools. A central spindle is 
driven by the motor and because t h e  is no 
variation of speed on routers, no gear 
mechanism is needed. 

Despite this, routers are capable of a wider 
range of work than most other tools. They 
carry out cutting and shaping operations with 
equal efficiency. .In addition, the router 
produces a very good finish to all its work, 
provided that the tool is used with care and 
skill. This excellence of finish is directly 
attributable to the speed of the tool, which 
ranges from 18 000.rpm at the lower end to 
35 000 rpm at the upper elid. Therefore, it is 
many times faster than other power driven hand 
tools. Such very high speed demands greater 
rontrol'and concentration from the operator if 
accuracy and safety are to be maintained 

The router is an extremely versatile tool. Some 
of its man 'imporant W t i o n s  are listed 
below: 

1 Betding 
2 Laminate trimming 
3 Dovetailing 
4 Mortising 
5 Rebating 

The two types of router in common use are: 

1 ?'he heavy duty router 
2 The heavy duty plunge router 

Heavy duty master 
The heavy duty router hos a set base which is 
designed to give view of the work 
being c~rried out. TI& tlajtment is 
found bst above the body of the tool and is in 
the form of a threaded ring. The motor housing 
is also threaded to receive the adjustment ring 
in such a way that it is possible to achieve very 

Heavy duty muter 

fine settings where needed. When ihe required 
setting has been made a lever can be used to 
'ensure that no M h e r  movement takes place. 

The most important difference between this 
router and the-plunge touter is the manna in 
which it has to be fed onto the workpiece. With 
the xtter projecting from the base, care must 
be taken to feed it gradually and accurately with 
a very firm grip to prevent it from snatching. 
Some heavy duty routers are fitted with a 
moulded sub-base to prevent damage to the 
surf- of the timber. The 3-position switch 
automatically locks the sWt  for safety when 
adjustment or changing of cutters become 
necessary. 
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Plunge router 
By contrast, the plunge router is fed into the 
workpiece at 90" to the base and withdrawn in 
the same way. This action is made possible by 
the two spring loaded plungers fitted to each 
side of the tool. 

As with any other router the depth setting must 
be carried out prior to use, but three changes in 
the depth of cut can be set on the turret stop to 
give instant changes in depth while the tool is 
in use. The base is designed to give a maximum 
view of the work and facilitate accuracy. Skilful 
router work requires more practice and care 
than most other power tools. Routers are used 
free-hand or with a templet. Good,freehand 
routing will only come from experience of using 
the tool. 

A very large range of router cutters are now 
made to perform almost any shape and size of 
cut. Basically, the two types used are those 
which are for free-hand or templet work and 
those having a pilot on the tip which acts as a 
guide when edge work is being carried out. The 
cutters are made from Qecial steel to give 
longer cutting life and those made by the best 
manufacturers will fit any make of router. 
Apart from cutting rebates and mouldings the 
rocier is very useful for trencbng or cutting 
housing staircase strings i.e. the wide boards 01% 

each side of the stairs into which the steps are 
housed and wedged. This type of work should 
always be done with the aid of a templet to 
achieve greater speed and accuracy. All forms of '  
trenching and sinkings m timber can be 
performed by this tool. Dwetailing with a 
purpose made dovetail templet is also possible. 

Work should be properly secured before 
attempting any operation with the router. The 
great speed of the router demands that both 
hands are required to control the tool and are 
therefore not available to steady the work-piece 
as well. All-metal tables can be obtained into 

I Chuck Ath cutter 
Turret 
stop 

Heavy duty plunge base router 

The router being used for stair string housing 
with the aid of s templet 
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which the inverted router can be mounted. This 
gives the appearance of a vertical spindle, but it 
must be borne in mind that the capacity of the 
router remains the same and should not be 
overloaded. However, some operations are 
made easier with the table, espcdaily on small 
repetitive work. 

adjustment which can ensure smooth trimming. The trimmr in use 

Sanders 3 prc 

Belt sandm 
Belt sanders provide a speedy means of most requirements. Sanding with these 
finishing surfaces where a plane would be to6 machines should be carried out with the graiq 
large. They incorporate rr contiauous belt of and not across it. Ridges will for111 if pressureis 
a b i w  paper which rotates about two rollers. applied tcn, heavily or unevenly. Where there is 
One roller is fmed while the other is adjustable. a definite\difference in the thicknesses of 
It is this adjustable roller which tensions the material this should first be removed by plane 
belt. Belts can be fine or coarse grit to meet before sanding is commenced. 
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Dust. bag Handle 

~ e ~ t  ~ineci'pad 2- 
under sanding 

rvwd adjustable 
I belt roller 

Balt sander 

Button for 
extended running 

I 
Cable 
/ 

Clip hdlding 
abrasive sheet 

This type of sander is capable of.fairly heavy Orbitelsander . 

duty work and is therefore fitted with a dust 
bag to gather the waste material as it is removed 
during the operation. 

To exert proper control at all times both hands 
should be used. A front grip knob is 
conveniently placed to enable the operator to 
achieve best results and alIow pressure to be 
applicd in the place where it is needed. 
Although various sizes of belt sander are 
obtainable a model with a 100 rnm wide belt is 
usually suitable for most jobs. A felt lined pad 
is situated just behind the belt where it comes 
into cnntact with the work. Care should be 
taken to keep this pad in good condition 
otherwise poor quality finishes will result. Belt 
sanders are quite powerhl, which makes it 
necessary to keep the work firmly anchored 
throughout the sanding operation. 

Orbital sanders 
Orbital sanders are for finishing only and 
should not be used to remove waste material. 
They are generally much lighter in construction 
than belt sanders, but are capable of producing 
a good quality finish provided skill is used in 
the process. The base of the tool is fitted with a 
felt pad which can be substituted for rubber 
where this is more desirable. Stretched across 
this pad and retained at each end by a clip 

The orbital sander in use 

arrangement is the sheet of abrasive. When the. 
machine is switched on the base moves b 3 mm 
diameter orbits at a rate of 12 000 per minute. 
Best results will occur if two hands are applied 
to the tool, but it is wrong to apply too much 
pressure as this can cause inaccuracy. When the 
tool appears not to be cutting suillciently well a 
check should be made to see whether a coarser 
grit sheet should be fitted. 

It is advisable when using any portable powered 
sanding tool to use the belts or sheets which are 
manufactured specifically for the tool. 
Accidents can and do occur when makeshift 
belts or sheets are fitted. 



The Cordless Range 

In addition to the mains-powered tools seen in 
the previous section thae is a range of battery 
operated (cordless) tools which the capenter 
and joiner will find extremely convenient and 
useful, particularly in situations where no mains 
power supply is available. There is ao sailing 
cable to cause problems when working some 
distance from the power point or b m  ladders 
etc. at a high level. 

The range consists of &ills, s-vers and 
. sand-- have wider applications when 

the appropriate accessories recommended by the 
manufacturers are used. Battery power, like 
electricity, is expressed in volts (V), e.g. 10V, 
12V etc., indicating that the higher voltage tools 
are more suited to heavy-duty work. Batteries are 
rechargeable using the cbarger supplied wheh 
p~rchased.~Although rechaldg takes only a few 
hours, depending on the model, it is ucnsible 
policy to have one battery on charge while 
another is in use if the tool is in continuous use. 

Selection of the appropriate tool for the work is 
important because accidents and damage can 
occur when forcing a tool designed for light 
work to carry out heavy-duty operations. 

 crewd drivers 
These resepble their maini-powered 
counterparts but have battery attachments. 
Other features include: 

Questions 

1 List as many points of the safety code as 
possible, outlining the dangers that exist if 
they are ignored. 

2 Whw do the kite mrrk and douMc square 

symbol indicate? 

3 Why is it better to drill holes in short bursts 
rather than continuously?' 

1 Chucks can be of the mdition1-43~ with a 
key or self locking (keyless) vuieqr. 

2 'Ikro speeds, fast or slow to suit the mat&. 
3 Variable speed, so the operator can start dowly 

and increase speed as required fbr ~ccuncy. 

4 - Revase Function, very useful for moving 
screws or cleating holes while drilling. 

5 Torque control, with a wide range of settings 
to enable every need to be met accurately. 

6 Impact (hamma), which is very useful when 
d d k q  into obstinate materials. 

Maximum ben&t from the use of these tools will 
only be achieved by using them sensibly md 
safely. This win mean the appropriate use of 
safety clothing, e.g. goggles, gloves etc. ss well aa 
the correct drills and screwdriver bits. 

Cordless dr i IVscrewd~ ,  showing features - -' 
- 

4 To what &pe of work is a percussion drill 
best suited? 

5 Why is it necessary to secure material being 
cut with a portable saw? 

6 What is the advantage of using a nm-sped 
drill? 

7 What is the function of the wraparound 
guard on a portable saw? 



4 Basic woodworking joints 
The basic joints used in woodwork are required It is most important to observe the basic rules 
to perform three main functions: for setting-out these joints because their 

strength depends upon it. Any variation to suit 
such as that required for particular requirements must always ensure that 

doors etc. the efficiency of the joint is in no way 
2 Widening, where timber widths are diminished. 

insufficient and two or more boards are 
joined together. Although machinev is used widely in joint 

3 Lengthening, to increase the length of a construction this section is concerned with 
beam etc. showing how the woodworker will construct 

them by hand operations. 

Framing joints 

Halving joints 
Halving joints are probably the simplest of the 
framing joints. They are used to form external 
angles, called comer halving, and also for 
intermediate members, when they are termed 
tee halving joints. The name of the joints is 
taken from the fact that the thickness of the 
material to be used is halved (half being 
removed and half remaining), but the width of 
the material is-normally left in full. This type of 
joint is not self supporting and is therefore best 
used where it is to be clad with a sheet material 
on one or both sides. 

Tee 

Housing joints 
Housing joints are extensively used in many 
forms of framing, The important thing to 
remember with these joints is that the 
proportion of the thickness used is one-third. 1/3 th~ckness 

These joints can also be used for outer 
framework as well as intermediate joints. 

If an angle joint is required a tongued housing 
will be found suitable. The tongue being that 
part which projects into a housing of similar 
size. The tongue projects one third of the Opt~onal 

thickness'of the piece into which it is housed, 
while its own thickness is one-third of the 
material being used. housina 
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Plain housing joints are used for intermediate YJ th~ckness 

rails. They are hrmed by leaving one member 
full in width and thickness while the housing is --@ one third of the thickness of the piece into 
which it is framed. 

Stopped housings are only a slight variation on a 
plain housing. The housing is stopped back 

i 

from the face by an optional mount to give the 
appearance of a clean joint on the face of the 
work. The optional distance only needs to be a flain or througnmortise and tenon 
small amount to obtain the desired effect. 

Mortise and tenon joints usually the full width of the material being The mortise and tenon joint, with its many used, whilerhe thickwss of the tenon is always 
variations, is probably the most common and one third of the material thicknezs. 
certainly one of the strongest framing joints 
used. The plain or through mortise and tenon is The timber is marked out with the use of a 
the basis for all such joints. It consists of a mortise gauge and marking knife. If these 
tongue on one member which is called the tenon markings are followed closely an accurate joint 
and a mouth to receive it in the other member should result. Work on the joint is commenced 
called the morfise. The width of the tenon is by chopping the mortise through. This will be 

Ch~set posltcons 

Start In centre 

Chopping the mortise through 

saw - 

Sawing the tenom &ks 
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easier if it is started in the centre of the mortise the width of the material into which it is going 
and chopped back towards the setting+ut mark. because this makes the work harder and no 
Only clear half the mortise depth to begin with, hrther benefit will be obtained anyway. 
then turn the piece over and repeat the process. 
The mortise is formed fust so that any slight Haunched mortise and tenons enable a very 

strong joint to be formed at the angle of any inaccuracy that occurs can be put right by 
making the necessary allowance when cutting frame, such as the top corner of a door. In this 

the tenon. The timber is then placed in a bench joint pan of the tenon is cut away, leaving only 
a haunch in the upper part. The function of the vice at a convenient angle to saw down the side 

of the tenon. This should be done on one side haunch is to prevent the twisting of the rail 
after the joint is assembled and to give added fust, then the piece is turned round in the vice 
strength to the joint as a whole. Fot best results to cut down the opposite side. Never cut the 

shoulders before cutting the sides of a tenon. the haunch depth should equal the thickness of 
the tenon up to a maximum of 15 mm, beyond 

Stub tcnuns are lrsed where it is not .possible or uihich it may begin to detract from the strength 
desirable to carry the joint right through. The of the joint. The tenon width should,not be less 
depth of the tenon need not exceed one half of than half the width of the material being used. 

- 
Stub tenon 



I n m a n y a ~ ~ ~ i s a n i n t e g n l p a r t o f t h c  
~andtenoajoi lu .Theyarcw#dinthc 
great majority of cases where the tenon goes 
l i g h t ~ T h e ~ ~ Q O t b e t o 0  
sharply tapered, a taper of 1 in 10 is suggested. 
I t i s d t o c u t ~ w s d g c r f i o m t b t w s a e  
mrterklinahaunchcdtenan,siacethcyarc 
l l r e o d y t b e c o m c t l c n g t h m d ~ . A t n o  
time should k cut to a fine point. 
This could act as M chisel d cause damage 
when being driven in. - *- 
Btidlejoine,hovcthsamcproportianrasth 
a P o r t i r c a d t e a o n ~ a r c ~ l i k c t h c  
rnortiseondtenoninrtvene.Theccnnrtonc- 
third is kfk in on one m b t r  while the outer 
~ a r c c u t s w a y . O n ~ p i c c c j o i n t e d  
to it the centre is remwed to allow it to forL 
a ~ e r a d c o m p I m a @ ~ ~ t o a r i t  
many-. 

Combed jdna 
'm combed joint is uscd to secure the angles of 
boxes, drawas and other arumbg work. It is 
usually a machine made joint. The width of 
material being ussd is diiickd into an odd 
number of equal parts. The fmgers on the comb 
need to be accurately cut to get &urn 
strength fmm the joint; 

Dovadl  join0 
Dovetoils are a l s o 4  in owidcvaricty of 
ways, but they always provide a satisf'ory 
result when they arc correctly set-out. 

~loh&-lu.urdiathelll~nuhsturrok 
drawers, c a q  nod baxer of all description. The 
m g k f o r ~ ~ i n 1 o ~ i s l i n 6 r a d 1 i n  
8 for hardwood. A fully assembled &vetail 
pintcoprbtsofpipr,hOlEQinr~ooJe~.Thc 
n ~ o f d o ~ u e c d o n m y p b i s  
dhawiollruy.Itwjll~.oatbewidthoflhe 
borrd.nd-~w*CqStSCt*- 

1 unit 

I 
L 8 units -----4 ' 

. . 
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out will always commence and finish with a half 
pin. In settingdut, the dovetails must be 
marked and cut first and from this the pins are 
marked and cut. This stage of the marking+ut . 

is important and care should be taken to ensure 
that pins are only fitted into the sockets from 
which they were marked. Accuracy must be 
maintained throughout, otherwise an unsightly 
and weak joint will result. Dovetailed h&ing joint 

A dovetailed halving joint is one of the many 
variations frequently used. It has much to 
commend it when used as a tie rail because the 
dovetailed halving will resist the tension placed 
upon it. L ~ D  between 

Lapped dovetails become necessary when the 6 

strength of a dovetailed joint is required, but it 
is desirable that they should remain unseen. 
The best example of this is on drawer fronts 
where the pins can be seen at the sides, but thr 
face of the drawer is free from any signs of 
construction. The amount of lap should not be 
smaller than 3 mm for safety, as the danger of 
breaking out during construction will be 
increased. A lap of 5 to 6 mm will be quite 
adequate for most situations. Lapped dovetails 

Widening joints 

The dificulty in obtaiiling wide boards of good jbinter plane, as a true straight edge is necessary 
quality has led to an increase in the number of if a good quality joint is required. 
times it is found necessary to join narrower 
boards edge to edge in order to produce boards 
of a required width. Several methods of jointing 
these boards are in common use. The method 
used will be at the discretion of the woodworker, 
but will also depend very largely upon the use 
to which the boards will be put. 

Rubbed W i t  
If the jointed board is not to be subjected to 
pressure, or if it will be in a position where 
supplementary support will be used, as with 
shelving, then a simple rubbed joint will be 
found adequate. In this method the edges of 

Whatever method is chosen the edges of the both boards must be shot straight, square and 
boards will have to be carefully prepared before true. The glue is then applied to both surfaces 
gluing. This preparation is best done with a before they are brought together. When the two 



anply glue rub together 

Rubbed pint a, .- 

edges are. brought together they should be 
rubbed or moved backwards and forpards a few 
times to exclude surplus glue. This rubbing 
action also creates a vacuum which gives the 
joint immediate 'grab'. Light pressure from 
spsh cramps may be necessary mil the glue has 
set ~ ~ c i e n t l y  to hold of its own accord. 

L 

Loow tongue joints 
Loose tongue joints provide additional strength 
where nkded. Again, the boards must be 'shot' 
together as for a rubbed joint. A groove is then 
formed in d c h  edge to receive the tongue, 
which can be of plywood, timber cut cross-grain 
or normal lon~grain timber. The thickness of 
the tongtie should never be more than one third 
of the boa&' thickness and its width will be 
adequate if it is. f o p  times 'greater than its 
thickness. P l y w d  tongues acc the strongest 
and easiest to ptepare. Tnis type of joint should 
be left in a cramp f i  about four hours to allow 
the glue to harden. 

Slat ~ U ' C W ~  j~hb 
The slot screwed joint is probably the strongest 
method of jointing two or more boards. First, 
the edges are planed true. Screws are then 
placed at intervals along the edge of one board, 
but are only screwed in h far ik the shanli (the 
upper part which has no thread). The distance 
between these screws will vary with 
requirements, but maximum strength will be 

obtained from screws 31)6- mm Wn. .h tiat 
correspo"ding positions on the edge of the 
other b r d ;  holes are bored to allow the head 
of the screws to enter. 'kiese hales &odd be 
equal in depth to the projktiAn ofthe screw 
with 2 mm extra for cle&ance. From t& &ntrc 
of these holes'slots are cut which should S 
slightly larger than the dhpeter:of the scr& 
shank. The slots should be abodt 18 mm in 

a 

length and slightly undercut at the end to allow 
for the screw head. The boards are t h  pleEdr 
firmly together Iqd driven a h  a s W m  
This enables the mew hudr ts, bite into the 
sides of the slots, thus forming a very sound 
joint. 

slot length 18 m x .  
I 

\ 1 -0 c=- \ j 
As saen on edge \ 

\ 
Undercut to dlow 
for screw head 

Slot screwed joint 
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Lengthening joints 
Lengthening joints sometimes become 
necessary for various reasons. The method used 
to join two or more pieces of timber together 
end to end will, once again, depend on the 
circumstances prevailing. Nowadays, krge 
sections of timber are made. up by gluing many 
pieces of timber together, this is called 
laminating. 

Beam lamination 
In laminated beams a simple butt joint will be 
suff~cient, provided that the bun joints are 
staggered sufficiently to give greater 'bonding' 
to the layers of timber being used. 

scufjohacr 
Various scarfing joints have km used to 
ovucome this necd in the past, but in receet 
times the one described below has bcen most 
widely used. 

The splapd and caa4gad scarf joint produces a 
very strong joint if correctly se t~ut .  The total 
length of the jointed area should not fall below 
three times the depth of the beam and this will 
give the angle of splay. The illustration shows 
that the hardwood wedges are one sixth of the 
total depth of beam and each member is 
'squared' off at its end. It is imbnant that this 
squaring off is at 90° to the splay, because 
when the wedgq are Mly driven in they will be 
forcing each end of the joint into the housing 
formed for it. This produces a maximum hold 
on the extremity of the joint. 

nts adds 
h of 

Hardwood folding W g m  



1 W h e n i s a ~ ~ a m d ~ ~  '' 4 Skct&anungkjiniuf&medwithato~ 
n n d w b r t P ~ r t i o n s ~ u t e d i n f 0 ~  h o * r b o w i n g c o ~ ~ .  
the joint. 

5 Toa~oabdhdffidlsize,dmwalrppbd 
2 Dgaiktheangkddorreribrpiabkfbr d o d j o i n t ~ t l t r ; c e d o l r n C l r i h ~  

(a )bdmal8d ' fh ) -sc i fhd ,dgivc  100~20aamnwais l .  

' S Withtheaidofskctchepdacrikthe 
principles of P slot screwed joint. 



5 Woodcutting machinery 

Wherever joinery is manufactured, however 
small the premises, there is bound to be at least 
one item of woodcutting machinery. In some 
establishments there are very many machines, 
some very large, carrying out so many Merent 
operations that only the assembly is left to 
be conlpleted on the bench. This process is 
called mass producfion and is common to the 
manufacture of kitchen units and other 
furniture. 

In this section, however, we shall only consider 
the type and size of machine which is likely to be 
found in workshops of small or medium size and 
output. It is in these types of establishment that 
the woodworker may be required to set up and 
use these labour saving machines in the interest 
of faster produdorc. i t  must be remembered 
however, that woodcutting machinery carries a 
much higher accident risk if not-correctly set up. 
All appropriate guards and safety deerices must be in 
position before use. 

The Provision and Use of Work Equipment Regulations 1998 
(PUWER 98) 

The Woodworking Machine Re&rions 1974 have 
now been totally replaced by the Rvorision and 
Use of Work Equipment Regulations 1998 
(PUWER 98) which cover all equipment in the 
workplace, not just in woodworking 
establishments. Because of the high risk 
potential associated with woodworking 
machines, the Health and Safety Commission 
(HSC) has drawn up an Approved Code of 
Practice (referred to as ACOP) which will give 
valuable guidance to providers (employers) and 
users (employees) and assist in their compliance 
with the new regulations. Some of the previous 
regulations are retained in the new ACOP 
because they still meet the requirements. 

There is provision within the ACOP to allow 
until the year 2003 for some machinery to be 
brought into line with the requirements of 
PUWER 98. This relates to limited'cutter 

projection on planers and e5cient stopping 
(braking) devices for all machines. The primary 
purpose of these regulations is to minimise the 
risks to health and safety of all in the workplace. 
It is for this reason that Regulation 9 sets out a 
rigorous training programme which, if followed 
correctly, will ensure that no-one will attempt to 
use any woodworking machinery before 
demonstrating their competence to do so by way 
of assessment. 

Regulation numbers quoted in the following text 
refer to the appropriate PUWER 98 regulation 
or ACOP guidance note. 

Regular and thorough maintenance of aU 
machinery must be camed out. The frequency 
of use will determine the programme which mug 
ensure the highest degree of safety in theme of 
woodworking machinery. 

Circular Saws 

A summary of the ACOP requirements for these 2 A strong, rigid and easily adjustable riving 
machines is listed: knife must be securely fixed directlyibehind 

the line of the blade with a gap of 8 mm max. 
1 That pan of the saw blade which is below between ttie knife and the saw blade at bench 

the table shall be guarded to the greatest level. The function of the riving knife is to sep- 
extent possible. (Reg. 11) arate the timber as it passes through the saw 

and prevent it from jamming. (ACOP 12) 



3 On a saw of 600 mm diameter or less, the 
riving knife shall extend above the saw table 
to within 25 mm of the highest point of the 
blade. On a saw larger ,than 600 mm the 
riving knife must exterrd above the able by 
a minimum of 2q mm. ( F O P  12) 

4 That part of the saw b lkabove  the table 
musQLie Wed with a strong m d  e0lily 
adjmaMe guafd which must be pos~tioned 
as desc to the workpiece as possible. 
(ACOP 11h 

5 An adjustable extension piece sh'6uld be 
fiatfed to the front of the puerd. The flange 
of the extension piece must.extend below the 
roots of the teeth. (ACOP 11) 

6 Ripping operations amto be crlrrkd out m#y 
when the saw blade projects through the 
upper surface of the material. (ACOP 4) 

7 A notice must be fixed to all circular saws 
spehfying the diameter of the smallest 
saw allowed on the machine. (ACOP 23) 

8 Where the rundown time is more than 
10 seconds a suidble stopping (biakmg) 
device must be fitted. (ACOP 15) 

9 A suitable pu&:stick, 450 mm in length and 
tapering fiom 25 mm thickness at the han+ 
held end to 12 mrn thickness at the 'bird's 
mouth' &$, shall be provided and be 
available for use at all times. (ACOP 8) 

Circular saws are found in the majority of estab- 
lishments concerned with the manufacture of 
woodwork. If them is only on present it Iyil be 
either: 

1 The heavy d q y  @r saw bench, or 
2 The smaller dinrwwn saw bench 

H6avy duty chuhr saw bench 
The heavy duty saw bench, as the !kame implies, 
is capable of sawing operations on large sections 
of timbe~. However, it cannot achieve the degree 
of precision possible on the smaller, but more 
accurate, dimension bench. 

Slw blade 
R~vibg knife / 

Saw W;ich 
or* 

1 

~ & t ~ b l o t  at -- !hw W e  blew bmtb' 
base of- riving kmfe o r ( . b b m u S t f n  
to allow adjustment guarded at afl ttmes 

I&- b . - .  . - . . -.. .. - 1  

Strong rigid rtvir) .. - 
knife must ba th~cker 
than the saw blade 

z 

Detsiiof~ukrsewlbencb , 

' .  

When the saw 
blade 1s 600 mm 
or over, thii dist.nce 
must be 225 w min. 
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Heavy duty saws are manufactured to take saw 
blades of up to 800 mm. The teeth on blades 
intended for ripping are designed differently 
from those used for cross-cutting. The hook of 
the tooth is angled backwards. 

The hand-feed saw bench has two saw spindle 
speeds which give the saw a wide working range 
capaaty, these are 1250 rpm for the 800 nm 
diameter blade and 1520 rpm for the 660 mm 
diameter blade. The saw spindle itself can be 
raised or lowered by means of a handwheel which 
is located in a position where is it easy to operate. 

A robustfm is incorporated which can be tilted 
at any angle up to 45". This makes the cutting of 
splays or chamfers relatively simple. The fence 
can be turned over to make the table clear for 
the cutting of sheet materials. 

To comply with ACOY 1 1 a crown guard is 
fitted. This is also of strong construction. It is 
also known as the top guard and is fitted with an 
easily adjustable front shield so that the operator 
is given maximum prstection. The regulations 
require that this guard should be positioned so 
that it is as close to the workpiece' as possible. 

Thc riving knife rises and falls with the saw 
spindle, but needs to be adjusted when a saw of 
different diameter is fitted. The riving knife acts 
as a guard to the teeth on the back of the 6lade 
as well as separating the timber. All riving knives 
must be two gauges thicker than the thickness 
gauge of the saw blade. 

Two very common operations performed on the 
circular saw bench are: 

1 Deeping: this is when the timber is being 
ripped through its widest dimension. 

2 Flatting: the ripping is done through the 
narrowest part of the timber. 

When using the saw bench it must be 
remembered that at no time should the hands be 
placed nearer than 300 mm to the saw blade. 

C r m  or 
tor, auard . - 

Ri.e or 
a -7 I Adjustable extension p v i  or front shield 

Sawdust 
outlet rise and fall of 

saw Made and 
riving knife 

The heavy duty c k u k  saw hnch 

Crow or 
top guard Adjustable front sh~eld , ';V 

Rlvlng knife 

Saw'bench I 
Timber being fed 
into saw 

Position of cmwn guard 

Note: Front shield 

Firatring timber 



Sefety aids 
To make it possible for circular saws to be used 
as safely as possible full use should be made of 
the following aids. For greater reliability they 
should be made from hardwoods. 

I Pusn-stick: Approx. 450 mm long, the push- 
stick has a 'bird's mouth? cut in one end to 
enable its use without slipping off the 
material being cut. 1t must be used to prevent 
hands getting nearer than 300 mrn to the 
blade and to remove all workpieces less than 
150 mm wide from the saw. (ACOP 8) 
Push-blodr: when cutting short, but deep, - 
sections of timber the push-block enables the 
operator to keep hands at a safe distance 
from the saw blade on the off-cut side, while 
the push-stick is used to fced the material 
through the saw. 

Birds mouth 

Dimension saw bench 
The dimnaion and u&ty s u w  is a smaller type 
circular saw bench capable of carrying o u t 4  the 
work done by the heavy duty machine, but on a 
smaller scale. In addition, it is designed to cut 
sheet material to a high degree of accuracy. The 
scope of the work possible on this machine is 
fiuther increased by the fact that the saw 
mindle has vertical adjustment from zero to 

These safety aids should be used at all times maximum for depth of cut or trenching head, as 
and be kept in a convenient position near the well as being tilted up to a maximum 45". The 
machine. fence is also adjustable up to 45' and will allow 

This portion of .rw bench 
travels backwards or forwards Additionrlhncd 

M d i t i o ~ l  I .xkn*on 
/ 

Dimenson saw set up to cut sheet m a W s  
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a maximum width of cut of 762 mm. 

The cutting of sheet materials is made easier by 
a table (or bench) which3s in two portions. On 
the right of the saw blade the table is 
permanently fued while the portion to the left 
is made to travel on rollers with an easy action. 
A simple locking device secures this part of the 
table when it is not required fot use. Both 
portions have a dovetailed groove which 
receives a mitre gauge. It is on this gauge that 
extremely accurate splayed cuts can be carried 
out: cuts which would require no further 
fitting. Guards and riving knife on this type of 
saw are identical to those on the larger saws. 

Several types of saw blade can be fitted which 
will allow various operations to be carried out 
speedily and efficiently. For instance, if ripping 
is required so that the sawn pieces have a very 
clean face, or if plywood is to be clean cut, then 
a saw blade with a novelty tooth should be used. 
This type of blade is also hollow ground across 
the plate. If on the other hand it is necessary to 
achieve a very clear cut, either with or across 
the grain; different saw blades can be used 
having teeth which are more suitable for this 
task. An extension table is also available for the 
dimension saw bench when large quantities of 
sheet material are required to be cut very 
accurately. 

The moss-cutting and trenching machine 
combines a number of valuable uses. Simply as 
a cross-cut saw it performs a very useful 
function when timber is taken from the storage 
rack and brought to length in order to minimise 
waste and make for easier handling. In addition 
however, the saw head will tilt at any angle 
between 0" and 45" so that accurate splayed 
cutting across the grain can be carried out. 

The saw blade teeth on crosscut saws have 
what is called a negative hook, which can be 
seen in the illustrations. The head is also 
adjustable in height, which permits cutting only 

I / Gullet 

;41/ t - - ~ o s a w  

-. centre 
Snarpness angle 

Ripsaw teeth 

cross-cut teeth ~ h ~ ~ o o ~ s ~  

Cross-cut teeth  softwood^) 

Novelty tooth - for fine cutting with a very 
clean finish 

The cross-cut saw 8nd trencher 
with rdler table 
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part d t h e  way through when required. Although 
several tables can be wed with the cross-cut, the . 
most popular is an aU metal table which has ball- 
bearing rollers to enable long or large timbers to 
be moved without straining. Accurate cutting-off 
gauges are fitted to the baek side of the table to 
ensure consistency af la& cutting. 

When required, the saw blade can be removed 
and a mching.head fitted. This enables the 

machine to carry out many trenching and 
jointing aperations. When correctly positioned 
the adjustable front shield protects the operator 
when in the correct position and the guard can 
be swung open to give access to the spindle to 
change blade or fit a trenching head. 

In general, however, the ACOP requires cross- 
cut-saws to be used for specific purposes only 
and not to be adapted. 

Narrow band sawing machines 

These machines are dealt with under Regulation 
1 1 of PUWER 98, which can be summarised 
thus: 

1 All mov@g parts, except the cutting section, 
must be fully enclosed. 

2 That part of the saw which is between the 
top wheel and the thrust wheel must be 
guarded at the h n t  and one side. The side 
guard musr extend beyond the back of the 
saw blade. 

A narrow band saw of the EY--T type made by 
Robinson is an extremely useful machine to have 

. in the workshop. Apart from being capable of 
cutting virmnlly any shaped work s p e d l y  and with 's 
accuracy it is also useful for htting regular shapes, 
square cutting and even small ripping work. 

Basically, the saw comprises a frame of strong 
construction housing an upper and a lower fieel Dust chu 
of 760 mm diameter. It is around these two wheels 
that the continuous narrow band saw blade 
revolves, pqssing through the table oh which the 
work is pl;ced. These wheels are caIIedpuUeys and 
have a band of rubber around the outer edge like 
a tyre. The saw blade The narrow &and saw 
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selected should always be that which is most 
suitable for the material to be cut. They are 
available in widths from 6 mm up to 40 inm. In 
circular work, the smaller the radius of the cut 
the narrower will be the saw-blade required. 

The saw-blade is supported by saw guides 
situated above and below the table. The guide 
above the table is adjustable vertically and has a 
saw guard attached to it. This means that when 
the guide is set just above the material being 
cut  there is no danger from an exposed saw 
edge while working the machine. A thrust wheel 
is fitted behind each guide to prevent distortion 
of the blade when the work is being pressed 
against it. 

Tensioning of the saw-blade is possible by 
means of a handwheel situated on the under- 
side of the upper pulley casing, which raises or 
lowers the upper pulley to obtain the correct 
tension. A foot brake located under the lower 
pulley provides ah efficient stopping 
mechanism as well as being a valuable safety 
factor. 

The table can be tilted up to a maximum of 45" 
when required: a graduated scale enabling the 
operator to set the angle accurately. Provision is 
also made for the use of a fence in any sawing 
operation. The fence can be used on either side 
of the saw-blade. 

In a machine shop where the output does not 
warrant the installation of a tenoning machine, 
the narrow band saw will cut tenons accurately 
and with reasonable speed. Work can be carried 
out with the use of jigs or freehand, but the 
hands should be kept as far away from the 
revolving saw as practicable in the light of the 
work being done. 

The bandsaw is not confined to cutting timber. 
Plastic and soft metals can also be cut, but it 
must be remembered that some metals may 
require a specially hardened saw-blade. 

Gui 

Saw guard showing thrust wheel behind saw 
blade 

I 
I Table 

position 
9 mm gap 

I 
I 

Uowr 

Point at which tension is checked 

, Saw blade 

Tenon cutting with fence in position 
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Planing machines 
The ACOP deals at length with safety in the use 
of these machines but a g e n d  summary is 

- outlined, whieh must be regarded as the 
minimum standard. 

The cutters must be effectively barded 
bifbn work is begyn. (ACOP 11) 
Overhana (or surface) planers must be fitted 
with cylindrical cutter blocks (not square). 
(ACOP 4) 
A maximum projection of 3 nun is allowed 
for round form cutter blocks but for other 
forms the projection can be limited to 
1.1 mm maximum. (ACOP 4) 
Overhand planers must be fitted with an 
easily adjustable bridge guard which 
completely covers the cum in such.a way 
as to prevent occidental movement. (Reg. 4) 
Wben planing the wide face of the material 
and when planing namw edges ttie bridge 
guard must be positioned as close as possible 
to the workpiece. (ACOP 11) 
Overhand planers must also be fitted with a 
guard over the cutters on rhe back side of 
the fence. (Reg. 4) 
Push-blocks with handholds 'must be used 
when planing short material. (ACOP 11) 
When thicknessing is d e d  out on a 
combined machine (i.e. a surfacer and 
thicknesser) the gap in the table above 
the cutter block must be effectively 
guarded. (ACOP 7) 
Thicknessing machines must be fitted with 
sectional Eeed rolkrs or other devices to 
prevent material being accidentally ejected 
from the machine, commonly known as 
kickback. Where such rollers are not fitted, 
notices must be prominently displayed 
indicating that single pieces only must be 
fed into the machine at any time. 
(ACOP 24) 

Delivery or outfeed table / lnfead table 

/ 
Block 

Cylindrical cutter block - showing maximum 
distance permissible from outfeed table 

Short ;rorlrgtece 

Push block 
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Planing machines are used in workshops in order 
to considerably reduce the time taken in prepar- 
ing timber for use in joinery manufacture. There 
are many types of machine which will perform 
this function, but in small or medium sized 
establishments the more commonly used are: 

1 The sugacer 
2 The thicknesser 

A thicknesser is a machine that planes material 
accurately to specified thicknesses. A machine 
which combines both surfacer and thicknesser is 
available and will probably be found in smaller 
firms where neither surfacing nor thicknessing 
requires to be done at the same time. 

The surfacer 
Surface planers are designed to plane accurately 
the face side and the face edge of squared stock. 
In addition, however, they are capable of 
chamfering, rebating and preparing boards 
which have to be jointed along their edges. The 
actual cutting is done by a cutter-block which, 
as stipulated in the regulations, must be 
cylindrical. This cutter-block carries two thin 
cutters which are rigidly held to prevent 
chatter. Immediately above the cutter-block is 
the surface table, which is in two parts: 

1 The outfeed or delivery tabk 
This is the part at the rear of the planer 
farthest &om the operator. The outfeed table 
is only adjusted for sharpening the cutters or 
for re-setting the machine because the gap 
between this table and the cutter-block must 
be as small as possible when in use. 

The infeed orfeed tabk 
Positioned in front of &:: cutter-block, the 
feed table is adjusted by means of an easily 
operated handwbeel to suit the amount of 
cut required for a particuiiii piece of work. 
It  is by lodering this part of the table that 
rebating up to a maximum of 16 mm is 
possible. A fence,of rigid construction is 

fined and can be quickly moved to any 
position across the width of the table. 
Pressure springs can be used on the fence for 
holding down small sections and for other 
classes of work. such as rebating. 

It can be tilted at any angle up to 45O and locked in 
that position to work chamfers etc. An extension to 
the infeed table enables the fence to be positioned 
so that the whole width of the cutters can be used 
where required. On the Robinson type WE-T 
surfacer this gives a maximum width of 405 mm. In 
accordance with the regulations the cutters must be 
l l l y  guarded and this machine is fitted with an easily 
adjustable telescopic guard. This is called the bridge 
guard because it spans the cutters like a bridge. 

That part of the cutter which is behind the fence 
(when anything less than full table width is being 
used) is covered by a guard which is attached to 
the fence and moves with it when adjusted. This 
prevents accidents occurring due to someone 
forgetting to position the guard. 

In preparing the face and edge of material on the 
surface planer it will be necessary to ensure that 
the widest face is taken 'out-of-wind'. This is the 
term used when a piece of timber is flat and true 
after planing, it is 'in wind' when it is twisted 
and - badly shaped. 

When truing up in t h ~ s  way it will'be found best 
to push the material across the cutter-block and 
allow the material's own weight to determine 
the amount taken aff each time it is taken 
across. When the stock has been passed through 
several times it will be seen to be lying 
absolutely flat on the outfeed table, which will 
indicate that the material face is true and out- 
ofiwind. Once this true face has been achieved 
and provided the fence has been set at 90" to 
the table, it will be relatively simple to press the 
face-of the material again'st the fence and plane 
a true, square edge. Remember, however, that 
throughout this operation the guards must be 
positioned as close to the workpiece as possible. 
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The thickness& 
The thickriadig machine is the machine to 
which the material goes when it has received a 
true surface and edge. It may also be known as a 
panel pkrnrt. -en the material has been faced 
and edgedthe thicknesser will complete the job 
and bring the mcr ia l  to the required sizes on 
both its widest face (width) and its narrowest 
face (edge). 

To comply with the regulations a machine which 
combin? thicknessing and surfacing operations 
must have a cirrular cutter-block. Like the 
surface machine, the cutter-block on the 
thickness& has two cutters. 

The material is fed into the thicknesser by what 
is called the infeed dkr, which has a fluted face 
to enable it to take a better grip on the material. 
This roller is positioned just in front of the 
cutter-block. Just behind the cutter-block is the 
ouffeed roller, which by contrast is smooth all 
round because the timber is of even thickness by 
the time it passes through this roller. Both infeed 
and outfeed iollers are powtr driven and are 
adjustable when necessary. Situated underneath 
the feed rollers and in-line with the table are two 
more rollers which are not power fed. These are 
called idle or a n t i - - n  r o h .  They can and 
should be adjusted to suit moisture content 
of the timber being platled. Adjustment is 
possible by a single nunscrew because both 
rollers are linked to each other. Timber with a 
high moiswe contcnt will require these rollers 
to be set higher above the table than is the case 
with &CF timber. As will be appreciated ftom 
their name, one af.the functions of these rollers 
is to reduce f&i&md allow the f d i n g  
through of material to be controlled and even. 

The table is adjusted by a nse and fall 
mechanism \khich is operated by a conveniently 
placed handwheel. A graduated millimetre scale 
gives an accurate guide to thicknesses required. 
Remember that inaccuracy may occur if the 
reading is not taken in line with the pointer on 
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the scale. The sequence of operations should 
be to carry out the widths first and if there are 
various thicknesses the thickest stock should 
be planed first, working down to the thinnest 
pieces. 

Do not take too much material off in one pass 
and never more than 3 mm at one go. On the 
other hand, ridge marks caused by the infeed 
will occur if less than 1 mm is removed. Dust 
extraction equipment is required by the 0 

regulations. This is extremely important with the 
thicknesser because the chippings which are 

A"' 
produced whilst planing must be cleared 
immediately if bruising to the face of the 
material is to be avoided. Combined 

Take reading of scale in line with pointer 

thicknessing/surfacing machines are exempt 
fiom this regulation. Remember, however, the 
regulations do insist that on combined 
thicknesser/surfacers the cutters on the upper 
side must be adequately guaded. 

Mortising machines 

Although mortising machines are not specifically 
referred to, the ACOP requires the following 
measures to be observed at all times: 

1 All cutters must be enclosed by substantial 
guards to the greatest possible extent. 

2 No guards to be adjusted while the machine 
is in motion. 

Machine mortising is carried out in two ways: 

1 Chiscl motrising is when the mortises are cut 
by the combination of a hollow chisel inside 
which an auger bit rotates, cutting away the 
bulk of the waste. 

2 Chain mortising is a method of cutting the 
mortise by means of a rotating chain. 
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Chain Chisel 

Combined chisel and chin  

Some machines are designed for either chain or 
chisel. Others have single spindles on which 
can be fitted a chisel or chain headstock. The 
Robinson SL-E mo& has both headstocks 
situated side by side. They can -be used singly 
or in conjunction with each other. Each 
headstuck is operated separately by an 
adjustable hand lever located on the 'right-hand- 
side of the machine and both have dual depth 
controls to enable the cutting of haunch and 
111  mbrtise at the same time. 

chid mordring 
The hollow chisel section will cut mortises 
from 6 mm up to 25 mm in sohoods and up 
to 19 mm in hardwood. Fist, the appropriate 
size of chisel is selected and the hollow chisel 
portion is secured in the chisel headstock. Mer 
this the auger is passed through the hollow core 

hollow chisel 

Hdlow chisel and auger 

The cutting effect of a chisel which is not fined 
square to the fence 
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into the chuck, ensuring that the ears of the 
auger are projecting just below the chisel. This 
is necessary to give clearance between the auger 
and chisel during use. Adaptor bushes (collets) 
are used when fitting the smaller augers into 
the chuck, which is made large enough to 
accommodate the 25 mm auger. During use air 
is blown through a nozzle to keep the work free 
from chippings. 

Care must be taken to square the chisel with 
the back fence, otherwise irregular mortising 
will occur. Hollow chisel mortising is the more 
accurate method and is, therefore, used more on 
'one off jobs or work where a high quality of 
finish is demanded. 

Chain mortising 
This method is considered much more 
appropriate when therP is a large quantity of 
mortising to be done. Chain sizes range from 
6 mm to 32 mm wide, for both soft and 
hardwoods. While the chain is in use an exhaust 
fan draws off the chippings to keep the work 
clear. A guard is fitted which has a safety glass 
panel to give the operator a full view of his 
work. 

A chipbreaker is a feature of the chain mortiser. 
Often made from hardwood it is adjustable and 
is situated on the exit side (right-hand-side) of 
he mortise to prevent breaking-out taking 

place. With the continuous rotation of the 
chain, breaking-out is a constant possibility. 
Chain mortising is much more rapid in 
execution because more timber is being cut 
away at any given time. It must be remembered 
that with the smallest chain the mortise length 
will be a minimum of 20 mm and with the 
largest chain, i.e. 32 mm, a minimum length of 
37 mm. This contrasts sharply with the hollow 
chisel which is square. 

The table on this nlortising machine is 
precision ground for accuracy ar.d is 

6 mm slackness on 
chain at the centre 

Chain tension adjusting 1 
screw \ 

Reta~nlng bolt for 

Y chipbreaker 

Direction of chain travel 

Mortise chain and chipbreaker 

Min~milm length of 
mortlse with smallest 
chain 20 mm, largest 
chain 37 mm 

Restriction on motiise iengtti when using chains 
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approxixhately the same width as the machine 
itself. At the front and in the centre of the table 
is an easily operated, quick actioa clamp which 
hblds the stock securely in position during 
mortising. The table can be adjusted upwards 
or downwards by the operation of a 
conveniently placed hand-wheel. In addition, 
there is adjustment forwards or backwards 
horizontotly which enables the work to be 
accurately set in line wih the chosen headstock 
(i.e. cham or chisel) before eommencing 
cutting. Having fitted the correfl chisel or 
chain for the job and also correctly positioned 
the headstock in relation to the work the 
material should then be placed and clamped on 
the table. 

Longitudinal movement up to 700 mm can be 
achieved by means of the large hand-wheel in 
the front, but where mortises are further apart, 
such as on door stiles, it will be found necessary 
to re-position the tiqber to carry on xpamsing. 
Whether using chain or chisel it is best to 
commence cutting @e mortise in a central 
position and gradually work towards the 
setting-out lines on each side. 

\ Woodworking lathes 

Once again, no specificmention is made to the 
use of lathes in the regulations, but the 
following general principles apply: 

1 Turning tools must be kept sharp, as blunt 
tools contribute to accidents. 

2 No packings should be used as they will 
gradually become compressed and loose. 

The effect of atremating the maten'al face 
against the fence with off-centre mortises 

Mortising by machine, as with hand mortising, 
should be done from each side, cutting through 
approximately half way and then turning the 
stock to complete the mortise from the other 
side. For this reason it is important to keep the 
face side of the material against the back fence 
of the table at all times, particularly if the 
mortise is not placed centrally in the material 
thickness. Failure to observe this simple rule 
will result in mortises running inaccurately 
through the timber and causing framework to 
twist in assembly. 

-- - -- - . -  
3 Carry out a check of securing bolts or heads 

before using the machine. 

Lathes for woodturning are found in a variety of 
designs and sizes. In this sectiqn we shall 
concern ourselves with the hand woodturning 
lathe and not the automatic lathes which are to 
be found in mass produced. furniture factories 
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where much repetition turning is required. As 
woodworking machines go, the lathe is a 
comparatively safe machine to use. It is the 
timber being turned which spins, while the 
tools are held against the hand and tool rest. 
The tools are used to remove unwanted stock 
and form the required shape. 

The turning speed 9f the lathe motor ranges 
from as little as 200 rpm to as high as 3000 rpm 
In many models this is achieved by pulley 
wheels of various diameter to.give the - 
appropriate rpm. Turning pieces of large The Myford ML8 woodturning lathe 
diameter or section would normally be carried 
out at the lower speeds, while smaller diameters 
are turned with the lathe revolving at the higher Cone centre 

speeds. 1 
The Myford ML8 is a modern lathe which 
features all the characteristics of the older 
traditional models. At the left-hand-side is 
found the motor and headstock, on each side of 
which is a faceplate. The tailstock is found at 
the opposite end, with the hand and tool rest 
between the two. Both tailstock and tool rest 
are adjustable to enable correct and safe 

- positioning. While the machine is in use tools 
can be placed on the shelf just below the 
position of the work. This lathe will take work 
which is up to 1.065 m in length. 

For safety reasons lathe motors are normally 
housed and in this model the motor is housed 
just below the headstock in a cupboard which 
can also be used for storage purposes. 

Woodturning is carried out in two ways: 

1 Turning between centres: this is when the 
timber to be turned is secured by the 
headstock and tailstock while being shaped. 

2 Face plate turning: such as fruit bowl 
turning, where the block from which the 
work is to be turned is secured to the face 
plate only. 

Fork centre / A \  

Turning between centres 

Various centres are used for the different shapes A bowl be~ng turned using a faceplate 
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Fork cenrn? (headstock) 

Faceplate Ikft) and screw chuck 

required, but the most universal are the fd 
came for headstock and the cone a t r e  
(revolving centre) for tail stocks. 

wooatrvniagtools 
The tools used in woodturning consist of 
chisels, gouges and scraping tools. These tools 
have simikr uses to those which are used in 
traditional joinery or woodwork operations. 
However, the chisels are ground on both sides 
and the skew chisel also has a splayed cutting 
edge. The other notable Werence being the 
stronger blades and longer handles which are a 
feature of turning tools. 

Gouges are used to cut hollows Plldmcrophg 
tooh, which can be ground to suit any required 
shape, are the mrin finish@ tool, followed by 
fine glasspaper. Thc parting tool separates the 
finished work firom the unwanted amount at the 
ends into tRbich the stock centres are inserted.* 

Cone centre (tailstock) 

Gouge (top) and parting tod (bottom) 

Goqeforrnrrnduse G w f o r d . e P b d  
turning 

Scrapera ground to required shape 

During any turning vork a check should be 
carried out to ensure that the material is still 
firmly bid. Not all timbu is suitable for 
turning and, therefore, care should be exercised 
in timber selection. When setting the work up 
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the tool rest should be positioned as close to the 
material as possible and the wood should be 
spun by hand to make certain that it will clear 
the tool rest. On turning work as much removal 
of waste as possible should be carried out @@@ --. -._ 
beforehand. For instance, before a piece of -. 

square material is turned the comers should be 1 2 3 

removed so that the piece is octagonal when 
secured to the headsand tailstock. Preparation of square material before turning 

PUWER 98 Regulation 4 
- - 

This regulation is concerned with the suitability 
of work equipment. To comply with the ACOP 
every employer must ensure the following 
requirements are met: 

Extract equipment 
A suitable and effective extraction and dust 
collection system must be installed and fitted to 
the following machines: 

1 Thicknessing machines 
2 Vertical spindles 
3 Multi-cutter moulding machines 

4 Tenoning machines 
5 Automatic lathes (not hand lathes) 
6 High speed routers 

Lighting 
Adequate and suitable lighting must be provided 
in all machine shops and direct rays of natural 
light must be shielded to prevent them dazzling a 
machine operator. 

Noise 
Ear protectors must be provided in shops where 
persons are exposed to noise levels of 90 dB 
(decibels) for eight hours per day or more. 

Machine shop layout I 

Bearing in mind the requirements of the ACOP 4 Keep passage and walk-ways clear 
in the safe use of woodworking machinery, the 5 All material not in use should be properly 
following recommendations are made: stacked and clear of machines 

1 Lay out machines in operational sequence Careful thought must go into the positioning of 

2 Provide sufficient back space for each machinery in the workshop. A sensibly laid out 

operator shop will not only achieve a greater degree of 
3 Ensure timber being machined does not safety, which is very important, but will also 

interfere with other machines enable production costs to be kept to the 
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minimum. This will be true whether the 
machine shop is so small that the joiners' work 
benches are also situated in the same area, or 
where the joiners shop and the machine shop 
are entirely separate units. 

Of course, one of the most important factors in 
the layout of a machine shop is the number and 
type of machines which have to be 
accommodated. In very small firms it may well 
be that only one circular saw bench and a 
combined surfacerlthicknesser will be sufficient 
for thav Company's needs. Naturally, the larger 
the output the more machines will be necessary 
to carry out the various operations. 

Also of great importance is the position of the 
timber stack in relation to the machiine shop, 
especially if the timber stack already exists. 
Ideally, the timber stack needs to be fairly close 
to the workshop entrance and if it does not 
already exist this is where it should be sited, In 
looking at the functions of the various machines 
it will be appreciated that the crosscut saw will 
also need to be positioned close to the entrance 
and, therefore, near to the stack to minimise the 
distance that materials are moved before being 
brought to length. 

The crosscut saw is often positioned inside the 
building, but in cases where there is a shortage 
of space the machine can be set-up outside the 
machiine shop under a simple lean-to roof to 
give some prorection. Following the 
crosscutting of material it must be borne in 
mind that machine operations follow exactly the 
same sequence as hand operations. This really 
means that the timber will be faced and edged 
before being planed to the width and thickness 
required on the thicknesser. From this point the 
material is marked-out on the marking-out 
k h .  

As with the hand method, mortising will be 
completed before tenoning is carried out. 
Where no tenoning machine is available these 

T~mber storage 1 shed 1 

Lay-out of a small machine shop for economic 
handling of material 

tenons can be cut quite adequately on the band 
saw. It is with this sequence of opqations in 
mind that machine shop layouts will be 
planned. The name given to the path through 
which the materials pass on their way to . 
completion is the flow line. Flow lines play an 
important pan in the planning of all workshops 
and should assist in speedier production and 
lower costs. 

There is no easy formula for the successful 
planning of machine shop layout, but tht 
answer will lie in giving careful thought to all 
the consideratlons mentioned here, as well as 
others which may present themselves in 
individual cases. ' 
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Questions 

1 What is the ACOP? Describe its function. 

2 What is the intention of Regulation 9 in 
PUWER 98? 

3 What is the function of the riving knife on a 
circular saw? 

4 Where is the crows p a r d  to be found ~ n d  
by what name is it also known? 

5 List and describe the aids used in 
conjunction with circular saws. 

6 Where is the thrust wheel situated on a 
narrow band saw and what is its function? 

7 Explain the reason for limited projection of 
cutters. What is dle max muln projection 
allowed on a sirn~de fom. ro:md cutter 
block? 

8 Describe the function of anti-triction rollers 
on a thicknessing machine. 

9 Describe the types of work most suitably 
.carried out by (a) chain mortising and 
(b) chisel mortising. 

10 Using a sketch, describe the positioning of 
machinery in a workshop to give maximum 
efficiency. 

11 What is meant by the term 'flow line'? 



6 Doors, door frames and linings 
Doorsand~fiPmertakcupagrentderrlaf 
the working time o f ~ t ~  and joiwlrs, 
~huhcrmptinnthaninthtj0iners'~or 
fixing them on site c~rpcnay work. The 
woodworker will need to know about the 
qualiy and tppcs of door in use today, 
i r r c h t d i a g m e t b o d s o f ~ . T h c q U 8 l i y  
of a door will detcnnine its scmhable lifk and 
that is why two categories arc made 

External quality: This category includes all 
doors which are to be u d ' a s  front or rear 
entrance doors. Such doors are likely to be 
exposed to weather conditions for most of the 
time and need to be constructed in such a way 
as to enable than to stand up to it. 

Internal quality Most doors will fall into this 
category because very many more doors are 
used inside than are used externally. 

Probably the biggest single factor affecting 
external and int-1 doors is the type of 
adhesive u d .  It will be appreciated that in the 
construction of u t d  dqors an adhesive must 
be used which will have very high resistance to 
moisture and dampness. If this is not so, then 
all joints will begin to deteriorate very shortly 
rfier the door has been put into use. 

There is a very wide variation in both size and 
styli of door. Although a range of standard sizes 
is available, it will be understood that in 
special circumstances doors can be 

manufactured to &it any size or requirement. It 
is also usual for the external quality door to be 
thicker than the internal door. In most cases the 
exterior grade is 44 mm thick (refmcd to as 2" 
nominal) because they are fiom standard 
50 mm (2") thick material, while interior grade 
is 35 mm (known as 1 Ha) material is used. It is 
necessary hen to use metric sizes with imperial 
equivalents because many stockists have yet to 
change to metric measurement. 

The atPnctud sizk which have been in use for 
so long are: 

Although it is possible to make doors to any 
design, those which have ban in post common 
use are: 

1 Lcdged and braced doors and framed 
ledged and braced doors 

2 Panelled doors 
3 FlMh doors 
4 Louvreddoors 

There is a marked difference between the 
methods of conswuction of mass produced 
doors and those made in wopkshops where mass 
production machinery is not available. For 
instance, many fmory made doors are dowelled 
togethe1 instead of being mortwd and tenoned. 

Ledged and braced, and h m e d  ledged and braced doers 
These two types of door have traditionally been Ledged and braced doors 
used for external purposes such as on Construction is of rhe simplest kind, consisting 
outbuildings, sheds etc. The ordinary Iedged and of tongued and grooved match-boards, usu~lly 
b r a d  door is also used in close boarded fencing vce jointed (TGV), and held together by ledges. 
as a gate. The ledges are fued by mils across the top, 



82 Carpentry and Joinery 

Match board~ng 

Ledged and braced door 

Flush door with glazed 
panel 

4 Louvre blaaes 

Framed ledged and braced 
door 

Panelled door (six panels) Louvred door 
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middle and lower parts and strengthened by 
diagonal braces of similar thickness. Braces 
must 'be fixed with the top being positioned on 
the closing side farthest from the top hinge and 
running diagonally dawn to the bottom where 
the brace is close to the bottom hinge. This will 
prevent any drop W n g  place due to the weight 
being phced on the closhg side. Because of this 
the doors have m be made to suit right- and left- 
hand hanging requirements. To determine the 
hand of any dwr it ~hould be viewed from the 
side where the hinges are seen (the inside). If 
ihe hinges are on the ieft the door is left-handed 
and if on the right it is right-handed. 

The match-boarding is normally 100 x 15 mm, 
but the ledges and braces must be of stouter 
material and not less than 32 mm thick. No 
adhesive is used on this type of door, but good 
quality wood primer should be applied ro the 
tongues and into the grooves before assembly. 
The same treatment must be given to the back 
face of the match-boards and underneath the 
ledges and braces to ensure that these pans are 
given protection against the weather. It will be 
noted that a small splay is applied to the top 
edge of the ledges to ensure that water or 
dampness runs off d prevents decay from 
setting in. Th& are no conventional joints 
used in the ledged and b d  door, the 
matchboards are simply nailed&rough the Ehte 
into the ledges ord braces. The joints between 
the diagonal brace and the ledges will be 
stronger if they are constructed as shown in the 
illustration. 

Framed lcdged and braced doors 
Framed ledged and braced d ~ r s  are also 
constructed of TGV boarding with ledges and 
braces, but with the addition of two stiles and a 
top rail to give greater strength. Haunched 
mortise and tenons are used to secure the joint 
between the top rail and the stiles. The middle 
and bottom ledges have bare faced tenons which 

Right hand Left band 

Determining the hand of door hanging 

Dema of joint between ledge and braq 
- 

100 x 32 mm 
brace * 

Splay on top edge 
/of ra~ l  for weathering 

X 

1 Lm Normal dlvislon of 
Mttom rall for ,, 
bare faced tenons 

150 x 32 mm 
m~ddle rat1 

, . 
Detail of pint at junction ef brace and mid& 
rail lshawing bare-faced tanonl 
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Scotch tee hinge 

are mortised into the outer stiles and the match- 
boards are tongued into the stiles as well as the 
underside of the top rail. In this door the 
mortise and tenoned joints should be glued with 
an exterior grade adhesive, but as with the . 
ledged and braced door all other pans should be 
thoroughly primed before assembly. 

Ltdged and braced doors are usually hung with 
scotch tee hinges and fitted with a suffolk latch, 
whereas framed ledged and braced doors are 
fitted with butt hinges and rim lock with rim 
frrrniture. 

Panelled doors 

S W k  latch 

These doors are made for internal and external 
use wim as many or as few panels as required. 
They are often identified by the number of 
panels, e.g. two, three or four panelled door. 

The names of the various parts of a panelled 
door are the same as for any other door. Stilcs 
are the two outer vertical pieces which gives the 
door its edge. One is on the side on which the 
hinges are screwed and this is called the-hanging 
stile. The other stile is the side on which the 
lock and other catches are fitted and is called 
the closing stile. 

Rails are the members which cross the door 
horizontally. The top'and bottom rail are 
present in all doors and in most cases the 
bottom rail is wider than the top. Other rails 

can be included, depending on the number of 
panels required. If a rail occurs in the centre of 
the door this is called the midaCe mil and is 
often wider than the stiles. It should be noted 
that this rail is got truly in* mid& .bat will 
be slightly nearer to the bottom ot the d m .  
This rail is also frequently called tht locA rail 
because the lock is ofien fitted to the door at the 
same height from the floor. 

Muntins are usedLwhen the width of the door is 
to be sub-divided. Like the stiles they are 
vertical membrs, but the muntin is never 
carried through in full length, it is always cut 
between rails. 

Materials used for the panels vary according to 
the quality of the ddor. In good quality 



rail 

Middle ar 
lock rail 

Joints 
1 Top rail - bunched M and T into stile 
2 Intermediate rmI -plain M and T into stile 
3 Middle rmI - pair of through tenons 
4 MWI, rail - pair of haunched tenons 
5 Muntins - stub tenoned Into r a ~ k  

hardwaod doors it is possible that the panels 
will be made from solid timber. However, 
plywood is much more frequently-atpi 
nowadays and harclbad is also used in cheaper 
quality doors. 

On#n#r 
Thismcthodisuscdgte&iy.T"hcp;lrdis 
&roovcd into stiles, mils ctc. on dl its sides. 
The depth of the groove should k made the 
s a w  as the panel thickness, up to a maximum 
of 16 mm. 

Plam groove R h t e  and bead Planted b?ada 
(Note: budr must 
benai ledtodooC 
and not pa@) 

(-3.5 mm gap in panel to allow for expansion) 

Bolection moulding 
screwed from behind 

Planted &ad fixed after 
bobction rhoulding 

Rubate and bwd 
This is mother commpn semrihg method. Tht 
b e a d s # n k p l r i a , ~ o r m o u l d c d l u r  
~ a n d u c ~ t e l y c u t i n . S o r n e k a d c  
can and should be mitred, whereas others may 
have to be scribed because of their Wi. 

Bwdrdpads  
These are net so ficqwmly used. In this 
mcthod,p~tcdbcadsarcfi.cdonbothddes 
of the panel. It is not as satisfhctory u the aher 
two methods, but in some situations it p m v i b  
the only method. Many pancis arc lee plain, 
but iarame good clam work they can k,mhd 
and Wdcd to give tt kttu apprmcc. A 
bolection mould is often uwd with r a i d  
panels. This mould is so desigBbd to fit &tat& 
over the rctmte f o d  by the panel surfhoc 
with the stile of the door. 

As mentioned earlier, the joints uscd in rome 
~ P r o d u c e d d o o n a r c d o w ~ a n d t h i t i s  
true of some panelled doors. Howtvtr, zhoaK 
which are not mass produced will k fiuned up 
with mortise and tenon joints. It will k noted 
that the,widu middle a d  bokom roils arc cut 
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FulEy glazed door Half glazed door (positions 
of dowels shown) 

to form a pair of tenons. This effectively 
reduces the width of the rail and therefore 
lessens the chances of the rail twisting or 
bowing. 

Machine made joint Traditional construction 
(dowelled 

Muntins are stub tenoned into the rails and 
never tenoned right through. 

Glazed doors 
Fully glazed and half glazed doors are also used 
extensively and are constructed in a similar way 
to panelled.doors. In most of these doors the 
glass is placed into rebates and loose beads are 
cut and fured to secure it. In addition, wash- 
leather tape should be attached to all edges of 
the glass to act as a shock absorber when the 
door is slammed. Putty, although used to secure 
glass in windows, is not a suitable material for 
glass panelled doors. 

In some half glazed doors the stile below the 
middle rail is wider than that above. This 
increases the size of the glazed area above thc 
middle rail to allow the passage of more light 
As a result the door has what are called 
diminished stiles, which are illustrated. Doors 
of this type of construction should be 
assembled, glued and wedged-up on a bench 

Dimtnished stile 

l?'l ready for assembly 

which is free from all other materials. Two 
bearers of 100 x 50 softwood should be placed 
across the bench near to the top and bottom of 
the door. These bearers must be checked to be 
out-of-wind before commencing to ensure that 
the door when assembled is true. Wedges must 
be glued and driven in methodically, driving 
the outer wedges first. Cramp positions must 
not interfere with the wedging process. 
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Flush doors 
These are so called because both sides of the 
door are covered with a continuous flat panel. 
The panels are usually plywood, but in cheaper 
mass produced doors hardboard is also used 
extensively. Both long edges have strips of 
wood glued on to mask the ply or hardboard 
edges. These strips are sometimes called 
edgzngs, but are more often knowe as lippings. 
Various methods of lipping flush doors are 
used, the cbmmonest being: 

1 Plain lipping is very comm6n and consists 
simply of a thin strip 6-10 mm thick being 
applied to both long edges of the door. 

2 Tongued and grooved lippings are an 
improvement on the plain lippings because 
they form part of the softwood inner 
framework. 

3 - Splayed and tongued l ~ p i n g s  are used in 
siiuations where it is desirable no] to have 
the lippings showing on the faces of the 
door. This would apply, for instance, on a 
flush door with hardwood veneered faces 
which would be spoiled if the thickness of 
the lippings were seen from the face. 

Softwood 
Ply fac~ng 

I / 

Plain Tongued Splayed and tongued 

Common methods of lipping edges Of flush 
doors (long edges only) 

Core construction 
With the exception of fire resistant doors which 
will be dealt with later, the vast majority of 
flush doors are hollow core. Once again, there 
are two quite distinct methods of core 
construction. Most of the mass produced doors 
have a softwood frame around the top, bottom 
and sides, while the central area consists of a 
form of honeycomb patterned cardboard which 
resembles egg crates and is often referred to ,by 
that name. Better quality doors have a more 
substantial softwood core framework which has 
horizontal as well as vertical pieces to hold the 
outer panels rigid. Whatever type of core the 
door may have, all flush doors must contain a 
lock block. This is a piece of solid timber piaced 
and glued into the position where the lock will 

Part elevation of softwood 

Enlarged detail at 'A' 

. core framing showing lock 
block and glazed panel 

Corrugated dog 

be fitted. The block must be c lwly  marked on 
the finished door to assist the operative when) 
fitting and hanging the door and to ensure that 
the door is hung on the side farthest from thq 
lock block. The joints used on these cores are of 
the simplest kind. Butt joints are quite normal, 
with either dowels or corrugated dogs to hold 
the framework together while the outer skins 
are glued and pressed on. 
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When constructing a flush door with an all 
timber core it is necessary to include ventilation 
holes which will ensure a continuous air-flow 
over the whole of the core. Absence of these 
vents may cause the air trapped inside the core 
to stagnate and resulr in distortion or movement 
in the face panels. 

Observation panels-can be incorporated into 
flush doors. This will mean that softwood 
framing will need to be constructed outlining 
the glass size. The glass can be secured by 
means of phin planted beads or rebated beads 
which can be mitred neatly and pinned into 
position. 

Louvred doors 
In recent years louvred doors and panels have 
been used inrrehingly for purely decorative 
reasons, such as fronts for fitted wardrobes or 
cupboards and kitchen units. Originally, 
louvres were used in door manufacture to 
provide ventilation where no other form of air- 
flow existed. The motor room of a lift on the 
roof of a multi-storey building would often have 
louvred doors to prevent build-up of heat inside 
because no other windows or openings existed. 

Constru~tion 
Louvre bl& are inclined at an angle of 4S0, 
but can be greater or less than this to suit 
certain requirements. The width of the louvre 
blade will depend on the inclination, but it will 
always be greater than the overall thickness of 
the door. Thicknesses will vary, although in the 
decorative door they seldom exceed 10 mm. 
Because of an increase in demand a very large 
quantity of louvred doors are totally machine- 
made and the joints ere dowelled together. 
However, a better quality will be achieved if all 
joints are mortised and tenoned as in the 
conventional method of door construction. The 

4 mm face ply 

I 

ex 19 x 12 mm splayed and 
rebated beads 

Note: Rebated beads mask the edge of face ply 

Method of securing glass panel in flush door 

Stile 

Louvres 

Construction detail of louvre door 

stiles and rails should be set out in the normal 
way, and at the same time, the housings for the 
louvres should be marked on to the stiles before 
any work is started. 



Door frames and linings 
Depending upon the position in which it is 
used t k  timber surround to the door will fall 
into one of the following two categories: 

1 Door frames 
2 Door linings 

Door fkamer, 
Door frames are of substaqial construction 
having mortises and tenons on the h d ,  jambs 
and sills.(where used) and in many cases, having 
the stops rebated from the solid timbet. 
Chamfers or mouldings a& stbetimes applied 
to these frames. To give additional strength to 
the mortise and tenon joint on this type of 
frame wooden dowels of about 12 mm diameter 
are inserted through the centre of the tenon face 
from one side only. These dowels need not go 

right through the whole thickness of the frame 
provided the dowel goes through the whole 
tenon thickness and part way igto the firme 
beyond. 

A method d e d  'draw boring' is used to epsure 
that the shoulder fits very tightly to the rail. 
Firstly, a hole is bored into the M e .  A hole is 
then bored into the'tcnon, slightly offgct from 
the hole in the rail. When the dowel is driven in 
it will pull against the tenon to produce a joint 
that is M y  cramped. - 
w r u  
Door lirri%t,, which are of d 
conotmction thm door fimirut rucd 
exclusively for a e m a l  doors. linings mudly 
have planted (Qllikbm) stop6 and, in the 

Frame overhang cut 
back on both facfs 
to allow for plaster 7' 

0 -tail of pint between head 8ndEb,mb of freme 

Friar 
head 

in fmma 
I 
I 
I 

12nwnkcr(oin 
tonon (off-sot) 

I 

I 
I 

- I 

I 
1 

Friar I - 
head 1 

1 
I 

12nwnkcr(oin 
1 I tonon (off-sot) 
I I 

Frame 
m 

1 4  

Method of Wq hdes when daawlbon'ng 
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majority of cases, have a tongued housing joint 
between the jamb and the head. Door linings 
seldom have sills. 

The heads can be allowed to run past the jambs 
on each side for about 100 mm or so. This gives 
additional strength when it has been built in, 
but it will be noted that the face is cut back on 
the oversail, equal'to the plaster thickness, so 
that it is not seen in the finished work. Frames 
are always treated in this way, but it is not 
always possible in the case of linings. 

Types of Ewnes and linings 
Many types of frame or lining are made, some 
with a glass panel above the door. This is often Tong,,e joint lining hd and 
done intunally to give extra light to a pan of &mb 
the building where no windows exist, such as at 
the top of the stairs on the landing in a house. 
A frame or lining performing this purpose is 
called a botrorucd l&ht frame or lining and the 
rail separating the door from the glass above is 
called the transom. 'Those which extend from 
the floor to ceiling are called stwey ftame~ or 
liniqs, these also include the transom rail. 
Whenever possible door frames are built in as 
the building progresses. Linings are sometimes 
fured in this way, but they are more commonly 
fured after the brick or block work has been 
completed. 

Before leaving the joiners' shop all frames and ' flain lining Storey lining Bortvwd 
linings should have cross bracing and diagonal fight lining 
bracing to k&p the frame or lining rigid at all 
times. These braces must not be removed unti' 
after the frame or lining has been securely 
fmed. Frames that contain sills need only a 
diagonal brace. Some, but not all door frames 
have a sill which will normally be hardwood 
because of the extra wear placed upon it by or~zontal brac 

being walked on. Where no sill exists it is quite 
usual to find a mild-steel dowel of about 12 mm 
diameter inserted into the bottom of each jamb, 
projecting about 32 mm. The dowel is bedded 
into the concrete to give a firm hold to the foot Braces fixed to lining before delivew to site 



(Not.: F- 'A' and 'B' mrt k plumb) 

oft& fnme. R3orcing rod is i h l  for this 
purporrc and tbcre are usually tome odds and 
ends lying around for use. - 

Poritioningbe8andliai. 
Frames should be s t o o d ~ a n d ~ c e d  in position 
beforebrickwork is started. A variety of 
methods can be used to do this, but whichever 
method is used the main question is: 'Will it 
move during construction?' If it is likely to 

. move, then it must be more securely braced. 
Time should spent making certain that the 
frame is plumb (vertical) both on its face and on 
its side. When this is done satisfactorily, battens 
should be f d  diagonally to hold it accurately 
in position while bricklaying is carried out. As 
the brick &uses proacd, galwinbed fwnc ties 
are screwed to the back side of the jambs and 

ooor lining 
m 

Folding 
ilw0rwUt-m 
brick- md lining 

Timber fixing pad 
built into brich ~ourse  

(Note FIld~ng wedges pos~t~oned 
~mmcd~at#y behtndl fwmg p d )  

Method of fiking h&p 

built in with the brickwork. The -4 enjhof 
t h e f ~ t k p r o v i d c a  verysmmghingfbr 
the f i e .  

As the brick or block work prooqcdr i p t d y  
fming pads of timber are iaremd appraimwly 
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600 mm apart to which the linings are screwed 
or nailed. The opening size should be slightly 
avers&e so that folding wedges or packings can 
be inserted behind the lining jambs. This gives 

Architraves 
When door frames or linings have been fured 
and plastering has been completed there is a 
joint between the lining or frame and the 
plaster surface at the sides and above the door. 
This joint is covered by a timber surround 
called an architraw. These can be plain or 
moulded, large or small. There a q  a number of 
standard patterns in use which include splayed 
and rounded, ogee and plain rounded. 

Architraves are cut with a mitre (a 4S0 splayed 
cut) at the intersecting angles and fmed to the 
door frame or lining with oval nails which 
should be punched in below the surface. 

Architraves are fixed to the frame or lining, 
leaving a small parallel distance between the 
edge of the frame or lining and the edge of the 
architrave, this is known as the margin. There 
is no set distance of margin. 

Plinths are sometimes fitted at the foot of the 
architrave at its junction with the skirting. It 
can make a more elegant job of finishing the 
skirting boards. They can be plain or splayed, 
or any desired shape, and are usually 
terminated just above the height of the skirting. 
Plinths, too, are fixed by nailing. 

Door hanging 
Doors are delivered to site in bulk before they 
are required. During the period from delivery 
to the time they are to be hung they must be 
stored very carefully. This means that correct 

an opportunity to keep the jambs of the lining 
absolutely straight and parallel. The thinner 
jambs of the lining could easily distort and 
cause great problems when the door is hung. 

Splayed and Ogee Pla~n rounded 
rour~?ed 

Types of architrave in common use 

Detais of architrave fixing 

stacking is necessary and they must be fblly 
protected from weather. The only certain way 
to do this is to lay the doors flat with battens of 
equal thickness between $ern, just as timber is 



stached for seasoning. In this way the doors will 
not only be adequately ventilated, but their own 
weight will ensure that they remain flat and 
out-of-wind until they are required for use. 
Doors which are stacked in the open must have 
a heavy duty tarpaulii or simiiarccovering to 
prevent soaking. 

f i e  importance of accurately fmed f m e s  or 
l i i  will be realised when the door is being 
prepared for the o p i n g .  To commence the 
door hanging opetation two carpenter's stools 
of simik heigbt should be spaced in such a 
way t b t  the doot can be laid fIat across them 
with the fie or best side uppermost. If t h e  is 
a side of the door which is of poorer quality the 
door should be hung with the best Face in the 
most advantageous position, i.e. on the room 
side where it will be seen more often. 

With the door laid flat on the stools the horns, 
which are the over-running stiles left on fbr 
protection, are first removed from the top of the 
door. The top is p b e d  with a jack plane to 
make it straight. A pinch rod, which need only 
consist of an o f f a t  about 18 x 12 mm, is then 
placed vertically in the door opening from the 
floor and marked at the head, mnling an 
allowance for the floor covering thickness. This 
is then checked across the M l  width of the 
opening to ensure that i t  is parallel. The height 
of the door is now ascertained and should be 
marked onto the door, measuring fiom the head 
which has been previously trued up. The 
surplus material is cut off and planed to a 
finish. 

The next stage is lo  shoot one of the door edges 
accurate and straight. The pinch rod is then 
used to mark the width of the door, making 
checks at various positions in the height to 
ensure that it is parallel. Allowance must be 
made for the joint around the door. The joint 
should be 2.5 mm, which means that the door 
width must be f d h e d  5 mm narrower than the 
actual opening size. 

Cutbng in the hinges 

Cutt3.ug-h thehinges 
With the door now brought to the correct size 
the butt hi- should be let in, on the hanging 
stik fmt. The top of the top hinge should bt 
placed 150 mm dgwn tiom the top of the door 
and the bt tem of the! bottom hinge should be 
225 mm up from the bottom. The hinge flap 
must be let-in e q d y  on the door and frame, or 
lining. When the hinges have been screwed to 
the door it is best to offer the door into 
position, using a wedge underneath to hold it 
steady, while positions can be marked for the 
hinges. The door is then removed while the 
hinges are chopped in to the frame. The door 
can now be hung into the frame or lining. 

Fitting a mortiac lock 
To fit a mortise lock to the door the&llo#ing 
sequence of operations should be followed: 

1 Wedge or secure the door in a halfopen 
poisiton. 

2 Accarately mark the poaition of the mortise 
on the edge of the door and also the 
position of the spindie and keyhok oxi rhc 
faces. 

3 Bore hdes for the loek spin& end keyhatt. 
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plate Mortise lock 

Uptight m o r b  lock 

4 Using a twist bit slightly larger than the 
thickness of the lock body, bore a series of 
holes in the centre of the door.tdge. 

S Clear waste material with a mortise chisel 
and place the lock in' the mortise. holes for spindle 

and escutcheon 
6 Mark face plate of lock and cut-in should be made 

accurately. 
7 Screw lock in position and close door 

to give position of latch from 
which to position striking plate. 3rd st- 

Centre line of door edge 

8 Mark-out and accurately cut-in the striking outline of lock face plate 
to be cut in only after 

plate. The door f u m i ~ e ,  i.e. hrndles etc. mortise has been completed 

is usually fitted after the painwork is 
completed. The sequence of ftt(r'ng the mortise lock 

Door sets 

All doors, frames and linings so far referred to 
have been of traditional construction. D m  sets, 
which are now used quite extensively, represent 
a new concept. They are for internal use only 
and have been developed to cut down the 
amount of on-site work in fuing doors and 
frames. They also reduce costs. Door sets are 
entirely pre-assembled, with doors hung and 

locks fitted etc. and are fixed on site after the 
plaster work has been completed. All sizes in 
the range are metrically co-ordinated for 
replacement and inter-change purposes. 
Plywood profiles equal to the overall size of the 
door set frame are placed in position so that the 
plasterer is given an edge to finish to. The 
profile is removed when the door set is fmed. 



Eqwl 
Eqw a 

Swmstrical Central lock 
hhge positions placement 

Equa 1 Top rails and of equal bottom size 

Common features of internal door sets 

Door set frames are made of softwood to suit 
various partition or wall thicknesses. The 
thickness of the frame iawually slightly less , 
than the traditional ffsme thickness, but thicker 
than the traditional liming thickness. Frames 
can be door or ceiling height. Ceiling height 
frames have a glass panel above, as in the 
borrowed light frame or lining. Thresholds (or 
sills) are optional, but when required are 15 
mm thick and in hardwood. Machine combed 
joints are-used between the head and jambs of 
the frame and there is no over-run. The 
transom, when< used, is tenoned into the jambs. 

Doors are of qush faced hollow core 
construction, 40 mm thick, and can have a 
paint or hardwood veneer finish. They are hung 
into the frame with specially developed 'magin' 
hinges. These are spaced qually from top and 
bottom so that doors become interchangeable if 
required. 

1 kchitraw / 
plain pattern 

Hardwood 
threshold 

Height for all 
ckor krfb 
2040 m 

Standard frame used in partitions of dHmnt 
thickness 

The 'snap-in' hinge mnsists of a steel mnlc 
blade which is screwed to the frame. The 
f m a k  blade is d e r ,  mnde from reinfixcad 
nylon, and is screwed to the door edge. To 
remove the door the flexible snap piece on the 
bottom hinge is raised fvst and the .male blade 
is wit4drawn. The same process is then d e d  
out on the top hinge. When repkiing the door 
the top blade is inserted first and bottom Made 
second, the door is then snapped into wition. 
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Mortise locks or latches are fitted. They are 
placed exactly central in the height of the door 
to enable interchangeability. To complete the 
sets, architraves are also supplied. These, like 
everything else on the door set, are of the 
s@plest design and two types are made. One is 
of plain section and the other is rebated to take 
up differences which may exist between 
thickness of partitiop and thickness of door 
frame. For speed in production architraves are 
not mitred at the angles, but ari square cut. 
They are cut exactly to size in the factory and 
sent to site tied in bundles. 

Firing 
As we have seen, door sets should be fued after 
the plastering work has dried out, which is at 
the second furing stage of on-site carpentry 
work. The following sequence of operations 
should be followed: 

1 Remove profiles from opening. 
2 Remove door from its frame. 
3 Using wedges, place the frame into the 

opening, making certain that it is plumbed 
and squared accurately. 

4 In the position of the furing holes in the 
frame (made by manufacturer) drill pilot 
holes into partition walls. 

Fire check doors 

j ern ale' blade Male blade 
(special nylon) (steel) 
screwed to screwed to 
door leaf f r i w  

Snap-in hinge used on door leaf 

5 Enter screws and insert packing 
immediately behind to prevent distortion 
when screws are tightened. 

6 Remove wedges and snap the door on to 
hinges and make any final adjustment to 
ensure equal clearance all round. 

7 Fix architraves. 

Note: Particular care must be exercised in 
stacking door sets on sLe before use. This will 
ensure that they are perfectly flat when 
required for furing. 

Although it is impossible to construct a door 
which will totally resist fire, in certain 
circumstances it is now necessary to make doors 
which will resist fire for a period of time. It is 
hoped that this will allow time for a building to 
be evacuated when fire breaks out. 

Approved Document B of the Building 
Regulations relating to fire precaution work 
lays down two standards of resistance in door 
construction. 

the risk is at its greatest. These doors have a 
minimum thickness gf 54 mm. 

Half hour fire resistat!ce: for situations which 
are less vulnerable. Doors have a minimum 
thickness of 44 mrn. 

Fire precaution works are required in public 
buildings, hotels and houses which are 
separated into flats with more than one tenancy 
The materials used in the manufacture of fire 

One h r f i r e  resistance: this is required where check dwrs are materials which themselves are 
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fire resistant, such as asbestolux and plaster- 
board. However, some very dense hardwoods 
are considered adequate, provided the whole 
door is of solid construction and of the required 
minimum thickness. These doors are not unlike 
flush doors in that they have an inner frame 
which is clad in approved materials. . 

Half hour fire resistance (FR) doors consist of 
the frame with plaster-board of 12 mm 
minimum'thickness applied to both sides. For 
neatness this can be rebated in. The outer skin 
of plywood can then be fixed. Edges are lipped 
as in the case of-ordinary flush doors. T o  
increase the fire resistance of the door to one 
hour the construction is the same, with the 
addition of 6 mm asbestolw to cover both sides 
of the door immediately beneath the'face 
plywoad panel. 

For one hour fire resistance all doors must be 
hung into solid frames (not linings) with rebate 
depth (for door stopyof at least 25 mm. In the 
case of half hour resistance, however, the fire 
off~cer may, in certain circumstances, allow 
linings, but the door stop thickness must be 
built up to 25 mm. Door sets are also 
manufacturecr with a Maximum of a haIf hour 
fire rating. 

A11 fire check doors must be made self closing 
by means of an approved door closer and must 
not be wedged in the open position. The joint 
around FR doors must not exceed 3 mm. 

The 'setting-out' rod 
Before any item of joinery is commenced the 
work should be set-out on what is called a rod. 
This is particularly so if more than one item of 
the same size or design is required. 

The rod is a board upon which the horizontal 
and vertical sections of the work are drawn full 

1 hour f~re  check door I 54 1 

Face 
plywood - 

Asbestolux 

Plaster-board 

Facei ' 
plywood % hour f~ re  check door 

Fire check doors and (on the right) a 
section through door (enlarged) showing 
construction 

3 mm maximum 

4 k -  

One hour fire,resistance door and frame 

size. There must be no broken lines or scaled 
sizes on the rod. The size of the rod will 
depend on the size of the work being set-out. In 
some cases wide softwood boards of about 
12- 15 mm thickness will be quite adequate. 
Plywood is also used extensively, but this can 
be expensive. A method now used a good deal is 
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A typical 
rod 

that of using decorators' lining paper placed on 
plywood as a backing and secured with masking 
tape. The work can then be set-out on the 
lining paper and removed when required. This 
makes the storage of rods much easier, 
especially if they are to be used again in the 
future. 

All rods must have a planed straight edge which 
can be used to square from and act as a face 
edge. On?. the essential in for ma ti^^ to enable 
the work t 3 be done should be included on the 
rod. It is bad practice to include unnecessary 
information because this can lead to confusion 
and inaccuracy. Where a moulding of the same 
size occurs-in a number of different positions it 
is quite sufficient to draw the moulding 
accurately only once. The machinist can make 
the cutter to the correct shape from this single 
drawing. 

Once the work has been fully and accurately 
drawn on the rod a 'cutting list' of materials 
required to complete the job can be prepared. 
The list has no special form, but it must 
contain a description of the item as well as all 
sizes and the type of timber from which it is to 
be cut. For cost effective reasons some firms 
include the sawn sizes of the material as well as 
the finished sizes on the cutting list. However, 
this is optional because most machinists will cut 
as little waste as possible from their timber 
stocks. 

When all the timber has been prepared the 
various members are placed on the rod and 
accurately marked-off. These should be clearly 
marked 'PATTERN' and used to convey the 
setting out-markings to the other material only. 
By this means maximum accuracy should be 
maintained. If the item is to be repeated ar'a 
later date the patterns can be retained for that 
occasion, but otherwise the patterns can be 
machined, fitted and assen bled at the end of 
the batch. 
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In the example illustrated it is assumed that 
four half glazed external doors are required. 
Because the stiles are diminished it means that 
there is a different detail below the middle rail 
than that above. Accordingly, this has to be 
shown on the rod. 

8 0  x 44 
too rail 

6 mm external 
quality ply panel 

120 x 44 
stiles dimmished 

/ to80  x 44 

Questions 

- 
Customers narM: --_J_.CEYW ------- --------- 
Description of job: - ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ _ D - ~ ~ T _ ~ ~ w _ ~ \ - ~ - ~  

1 Using a sketch, show all members 
incorporated in a typical four panel door 
and name all the parts. 

iterr 

'K 
'6' 
'C' 
'D' 

2 Describe the construction of a typical flush 
door. 

3 With the aid of sketches, describe the 
principle of draw boring in frame 
construction. 

Description 
STILES 
T I  RAIL  
n l R A l L  
81 RAIL 

4 Describe the arrangement of bra~ing door 
frames or linings for delivery to site. 

5 What is the purpose of making the opening 
for a door lining larger than the overall size 
of the lining? 

No. 
reqd. 
8 
4 
+ 
I+ 

6 What method is used to form openings in 
walls or partitions when pre-assembled door 
sets are to be used? 

7 Draw a vertical section through (a) a one 
hour fire resistant door and @) a half hour 
fire resistant door, clearly showing the 
construction of each. 

8 Describe the construction of a frame 
suitable to comply with one hour fire 
resistance. 

Len~th 
2 000m 
a s - m  
8tbOrnm 
6SOmrn 

The cutting I t  

Sawn 
w 
I25 
86 
MO 

0 %  

Materlal 

REDWOOD 

rh 
LY) 

- a  

sm .. 

F~nished 
w 
I20 
SO 
195 .. 

~h 

& .. .. 
.. 



7 Windows 
The two main functions of a window are: 

1 T o  allow natural light into the building. 1 Casement window 
2 T o  ensure adequate ventilation in the room. 2 Sliding sash window (also known as box 

The Building Regulations state that the frames) 
total ventilation area, that is the area of  all 3 Bay window 
opening sashes added together, must be at 4 Metal casement window 
least one twentieth of the total floor area for 
all habitable rQoms (rooms which are lived All windows are constructed with one or more 

glass openings known as Izj~hts. Bearing in mind 
in). 

that windows are subjected to all weather 
Many forms of windows are in use at the conditions they must be made in such a way as 
present time, the following being among the to provide maximum protection against the 
most common: worst weather conditions. 

Casement window 
This type of window consists of a solid outer 
frame with one or more smaller and lighter 
frames, called sashes or casements, within it. 
The number of sashes included usually depends 
on the overall size of the frame. Those sashes 
which are hinged are called casements, while 
those which are not are known as fixed sashes. 
Outer frames.are made up of a head, two jambs 
and a sill. When the height is divided it is done 
by introducing a transom rail which runs 
horizontally across the frame and tenons into 
the jambs. The width of ?he frame is divided by 
vertical members called mullions. The mullions 
must be tenoned into the sill and the underside 
of the transom. In many cases the mullion will 
continue above the transom by being tenoned Elevation of window (without sashes) 
into the top side of the transom and the head of 
the frame. The sashes above the transom rail 
are called fanlght sashes. should be let into the face of the iamb by about 

6 mm. 
All joints used on a casement frame are of the 
normal mortise and tenon type. It should be The outer face of the frame is rebated to receive 
noted that the head and sill contain the mortises the sashes. The rebates should not be less than 
while the jambs are tenoned. 12 mm deep. Chamfers c; simple mouldings 

are applied to the inner edges. 
T o  give better protection to the ilansom joint 
with the jamb, the over-run of the transom Sashes are much lighter in citilstruction than 
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100 x 75 jamb 100 x 75 muli~on Capillary groove Key or mortar groove 

100 x 75 head 

44 x 44 top rat1 

Part horizontal section 

6 mrn recess across 
face of lamb 

Detail of joint between transom andkrnb 
Water bar-groove 

frames. The two outside vertical members are 
called stiles. The upper rail is called the top rail 
and the lower is the bottom rail. In sash 
construction the rails are tenoned and the stiles 
mortised. They are constructed with mortise 
and tenons, but here we see a practice which is 
peculiar to sash construction. The tenons 
cannot be haunched because it would cut away 
too much of ' th sash stile, so a method known 
as franking is used. 

A franked mortise and t a n  is the opposite to 
the haunch. Whereas the haunch is left on and 
chopped into the upper end of the mortise, the 
franked portion is cut away to fork over the 
piece which has to be retained on the stile. 

Vertical section through a four light casement 
window 

Franking 

@ 
Sash corner joint showing method of franking 
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Sashes are rebated to receive the glass. These bad weather. Stormproof casement windows are 
rebates should not be less than 9 mm deep and a slight variation on the traditional casement. 
should always be on the outside of the frame. The solid outer frame remains basically the 

same, but the sashes are rebated ana splayed all 
Stormproof windows round the edge to allow the rebate to mask the 
As the name suggests, these windows have been joint, thereby reducing the possibility of driving 
designed to increase their performance against rain etc. from entering the building. 

Although the outer frame joints are normally 
mortised and tenoned the sash joints are framed 
with the comb joint. Therefore, most of this 
work is carried out by macliine, leaving only 
the final assembly to be done by hand. 

Sash bottom rail 

D r ~ p  mould 

Transom 

Vertical section through standard stormproof The comb joint applied to corner of stormproof 
window sash 

Fixed to sash Arm 

0 0 0 0 '  0 

Fixed to frame 

Note:Two pins can be used 
if required 

Fixed to , 
'sash stile 

Casement fastener or cockspur 
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Casement ironmongcry 
Casement stays and casement fasteners are used 
to retain hung sashes in either the closed or 
partly open position. Casement stays consist of 
an arm containing a series of holes which locate 
the pin screwed to the frame and will hold the 
sash in the required position. As a locking 
device for fanlights a stay is used with two 
ordinary pins fied apart, or a patent locking Cranked hinge for use with stormproof sashes 

pin can be obtained. 

Casement fasteners are sometimes called narrowest pan of the dot must be at the top. 
cocks pup^ and are screwed to the sash stile. The Ordinary butt hinges are used for hanging sashes 
tongue of the fastener enters a mortise on the on normal casements, but a cranked hinge is 
frame wliich is covered by a slotted plate. The used on stormproof sashes. 

Sliding sash windows and box frames e 

Although these windows are of much older 
design than casements, they are still widely used. 

The frame, which in many cases is called a box 
frame, surrounds sashes which slide up and 
down in a vertical movement. Methods used to TOP ra11 

bring about this vertical movement are: 

1 Cords a d  werghts: The sashes are attached 
to cords on the other end of which is a sclsh 
weaght to balance the movement. 

Splayed and 
2 Spring tape balance: A simple coiled spring rebated 

which is fmed to the frame and attached to meet~ng ra~ls 

the sash. 
3 - Spiml sash balances: A face fixed telescopic 

spring running inside an outer case. 

The frames for this type of window are 
constructed almost entirely with the use of 
housing joints. Solid timber sills are used, but 
the head and vertical members are made up of Bott~m ra,~-- 

pulley stiles, inside and outside linings, and 
back sash weights linings. are In those used windo~s~where the frame must be cords of the and SIII 18 , , 

'box' type of construction. This means that the 
head and jambs must be boxed, but the sill can Vertical section through box frame for weighted 
be solid. sashes 
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Outs~de l ~ n ~ n g  

- Sash stlle 

weight 
lns~de Staff bead 
l ~ n ~ n g  

Part horizontal section 

The pulley stiles and the pulley soffit (underside 
of head) form the inner faces of the frame, 
while the inside linings and outside' linings make 
up the faces. The box is completed on the sides 
only by a back lining which is made up of ply, 
hardboard or timber off-cuts. The back lining is 
permanently fmed to fully enclose the box 
which houses the weights. The weights serving 
the upper and lower sashes are separated by a 
part iq  slip which is also sometimes referred to 
as tlie feather or wagtail. Although this must be 
thin enough to move easily when getting access 
to the weights it must not be so thin that it will 
snap and cause problems. A thickness of 6 mm 
is recommended. 

Parting beads are grooved into the pulley stiles 
to separate the upper and lower sashes. Staff 
beads are applied on the inside of the window to 
allow the removal, when necessary, of the 
sashes for maintenance. Notice that the head of 
the frame is left open and glued angle blocks are 
used to give support to the inner and outer head 
linings. 

Before assembling the frame, provision must be 
made for the removal, whet :cquired, of the 
sash weights. This is done by forming sash 
wdght pockets on the inside lower portion of the 

* pulley stile. Make certain that rhe splayed cut is 
at the higher position to prevent the pocket 

A 30" splay cut at top end of pocket 
B Half th~ckness of pulley stlle 
C 12 mm approx overlap of cuts (upper) 
D 15 mm approx overlap of cuts (lower) 
E - Port~on of tongue to be removed 
F Saw cut m~dway of partlng bead 

groove and full length of pocket 
G - OveraW length of pocket varles 

sccordlng to length of we~ght 

Sash weight pocket detail ' 

from falling forward. The illustration shows the 
method of setting out and cutting the pocket. 

Sash weights are made of cast iron. They are 
either round in shape or square. The sash must 
be weighed fully glazed and the total weight of 
the two weights attached must equal that 
weight. In practice it will be found more 
effective when the weights of the upper sash 
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together weigh 250 g more than the sash (when 
filly glazed) and the weights for the lower sash 
are 250 g less than the sash. This will ensure 
that the upper sash is kept up by the slightly 
heavier weights while the lower sash, with 
lighter weights, remains firmly in the lower 
position - producing the best possible joint at 
the meeting rails. 

between head 
and pulley stile The axle pulleys over which the cord travels 

between the sash and the weights should also be 
fitted prior to assembly. 

A wedge is cut in behind the portion of pulley 
.stile which is housed into the sill. Assembly 
should start by gluing these wedges and 
securing the pulley stiles. Where methods other 
than weights are used for balancing the sashes, 
the outer fiame need not be of boxed 
construction. However, it will be appreciated 
that thicker pulley.stiles will be required 
because the spring tapes or spiral balances will 
be directly fmed to them. StafT beads and 
outside lining pieces will still be required to 

. 

contain the sashes. 

Methob of secuti~puhy srkk in d housing Sliding sashes are constructed to make them 
capable of standing up to the heavy usage 
placed upon them. The meeting rail on the 

Plain mortiw, and tenon 63 x 21 

Portion to 

50 x 50 mrn 
sash material 

Meeting rail. 
cut away for 
parting bead 

Dovetall shaped 
tenon to meeting Note:Omlar construction without 
rail on bottom grooves IS used wcth spring 

tape balance 

Alternative kame construction when sprsprral sbsh 
DetaJ 4f meeting rail joints balance is used 
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upper and lower sashes must be fitted well if 
wind and rain are to be kept at bay. The upper 
sash has a top rail and two stiles to complete the 

Steel frame while the lower sash has a bottom rail case 
and two stiles. Franked mortises and tenons are 
used on the joints between stiles and top and 
bottom rails. However, the joints betweed stiles 
and meeting rails should be studied closely. 
The meeting rails are wider in order to take up 
the gap between the upper and lower sashes 
created by the parting bead. This extra width is 
splayed to form a weather-tight joint. A small 
rebate is sometimes included to further improve 
weather resistance and reduce the possibility of Standard pattern axle ~ul ley (brass wheel and 
illegal entry by sliding a thin piece of metal face plate) 
inside the splay and releasing the catch. 

It is usual to form a joggle on the lower end of 
the upper sash stiles. This is rather like an 
elongated horn which can be shaped or left 
plain. The joggle enables a through mortise and 
tenon to be used on the upper sash between the 
stile and meeting rail. 

Where no joggle occurs on the lower sash a 
dovetail shaped tenon must be formed so that 
the rail will not pull out when the meeting rail 
is used to open the window. The overhanging 
part of the meeting rail should be recessed into 
the face of the stile by about 4 mm. This avoids 
forming a sharp edge which may allow 
dampness to attack the joint. 

Glazing bars are sometimes used to form 
smaller panes of glass in large sashes. These are 
usually stub tenoned into stiles or rails, but 
greater strength will be achieved at the 
intersection of vertical and lay bars if a halving 
joint such as that illustrated is used. 

Sliding sash ironmongery 
The sashes must be weighed fully glazed before 
the correct weights can be obtained. The cords 
to which they are attached are made from 
various materials, the most common being best A mouse 
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Standard pattern 

I Square pattern 

Start Finlsh 
Types of sash weight with weight (in pounds) 

Method of cording sashes in 8 boxed f m  marked 

twine or nylon. Cords vary in thickness frsm 
5 mm to 12 mm according to the sash weight, 
the larger size being f6r the much heavier sash. 
Cords must be nailed into the groove in the 
sash stile with galvanised clout-head nails. The 
nails used ate galvanised to prevent rusting and 
clout-headed because this is a large round head 
which is unlikely to pull through the cord. 

Cording is carrid out with a muse. Most 
craftsmen make their own mouse with a piece 
of lead approximately 50 mm long hammered 
around a length of strong twine until it is 
roughly 7 -9 mm in diameter. ,The twine is tied 
to the end of the sash cord and the mouse is 
then inserted into the box frame through the 
axle pulley wheel. The weight of the lead drops 
to the level of the open pocket in the pulley 

stile and can be pulled through quite easily 
bringing the sash cord with it. 

A very efficient cordmg sequence is as follows: 

1 Thread the cord using the mouse over the 
l e f ~ h n d  in.st.uk axle pulley. 

2 Bring the cord through the pocket and into 
the right-hand in.st.uk axle pulley. 

3 Take the cord from the pocket to the left- 
. hand outsidc axle pulley. 

4 Finally, the cord is threaded into the r$ht- 
hand outside axle pulley. 

The weight should be attached to the cord by 
inserting it into the hole provided and tying a 
large knot. This is done with each cord in the 
reverse order to which they were threaded. 
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Spring tape sash balance 

Spring tape balances 
Spring tape balances must also be of the correct 
type to suit the sash weight. The spring tape 1s 
contained in a metal case which is fitted into 
the pulley stiles at high level while the free end 
of the tape is attached to the edge of the sash 
stile. Two spring tape balances are required for 
both upper and lower sashes. 

Spiral sash balances 
Spiral sash balances are reasonably simple to 
install. Various types are manufactured to suit 
the different weights of sash. A rod of flat metal 
which is twisted rather like a corkscrew and 
called a spiral rod is fixed to the sash. The rod 
is inserted into a tubular metal case of varying 
diameter. A spring inside the tube retains the 
sash in required positions. The tubular cases 
become larger as the sashes become larger and 
heavier. The case can be grooved into the stile 
of the sash or pulley stile, but the groove must 
travel the full length of the sash run. The only 
means of furing is one screw at the top of the 

w 
Sp~ral sash balance 

tubular case. M e r  fming the case, the spiral rod 
is threaded into it until the correct tension is 
attained. The attachment fittlng is then screwed 
to the underside of the sash. An additional 
channel fitting is supplied for those sashes with 
joggles. Finally, limit stops are fitted to prevent 
over-run of the spiral rod. A short stop is used 
for the top of the window and a longer one for 
the bottom. 

"Having fitted the sashes and obtained a good 
s l a n g  balance a brass or steel sash fbrfeni?r is 



f ~ e d  on the upper flat surface of the meeting 
rails. The part of the fastener containing the 
lever is screwed to the lower sash nearest to 
inside, while the socket section is screwed to the 
upper sash. 

The fmteners are designed to pull the upper 
and lower meeting rails together. whei - Siding sash fastener 
properly fitted, this creates a weathertight 
finish. 

&?d tkumbsmu.8 are 90metimes fitted for extra Plate screwed to Plate screwed to 
outer (upper) sash 

security. These are also made in brass or s tdl  ~~~~~' meeting rail 

and are fitted through the inner meeting rail 
into a threaded plate in the outer meeting rail. 

Sash thumbscrew 

Bay windows 
Windows which projtct from the faci of a 
building are called bay windows. The various 
types of bay window take their name from the 
shape they form when seen in plan view. The 
most common being: 

Square: This type has return sides which are at 

added to the corner ofthe front and returns. 
These angle posts can be built up with two 
pieces of timber or made out of the solid. Either 
way, the angle posts must be tenoned into the 
sill at the bottom and the head at the top in the 
same way as the jambs. 

90" to the front portion. 
Cant or splayed In this type the return sides are The heads, sills &d transoms (where used) are 

at an angle greater than 90° mitred at the angles and for additional strength 

ScgmentaP Partly circular, but not a full semi- either h a r d d  h i 5  or handrail bolts, or 

circle. both, are used to secure the strength of the 
joints. It will be noted that although the heads, 

Most bay windows are made in a similar way to sills and transom (where used) are shaped in the 
the outer frame of the casement window. segmental bay the sashes are not, this avoids the 
However, in the segmental type angk posts are need to use very costly circular panes of glass. 

Cant or splayed 

Y 
Common pnen forms of bay W o w s  
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Quite often the sashes in bay windows are, like 
casement sashes, made from timber, but it is 
also common to find metal casement sashes 
incorporated into timber outer frames. As with 
casement windows, some are fured lights while 
others are made to open for ventilation. 

l~ne shows ton 

Alternative angle posts 

r- ,...nlm 
Mitre 

Mortise fw o..v.= Hardwood line 

Mort~se on undersid; T square nut ,&rtised 
of sill for live nut into unders~de >of sill 
and washer 

Live nut an4 washer 

sill / 
Joint in sill, 
transom and head 

Method of jointing sills, transoms and heads Segmental bay with f i t  sashes 
e t mitre 

Metal casements 
Metal windows were intrrckced in the belief sizes. This means that it is possible to bolt 
that they would be much inore du-able than small and large lights together to suit anv 
timber ones. This will only be true if they are particular requirement. It also makes 
properly and regularly maint;;ined. Corrosion replacement of such windows an easier task. 
and other problems can reduce the window to 
an unsatisfactory condition. Manufacturers In factory and warehouse construction metal 
have produced a very wid5 range of modular casements are often built into the brickwork 
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with'no timber outtr frpme. However, a timber 
surround is more commonly used nowadays. 
Because it has no strucnwl h c t i o n  the outer 
frame need not be as heavy as those used for 
casements, but it should be mortised and 
tenoned for strength. The,sill ofthe surround 
should be h a r d d ' t o  afford greater resistance 
to water or dirt which is likely to collea on it. 

The bed, jambs and sill shoul;f$e double 
rebated to receive the metal frame, which is 
bedded in waterproof mastic and screwed to the 
timbe~surround. Accuracy in the formation of 
the double rebate is important to ensure that a 
water-ti&t joint is formed between the metal 
and timber. Timber transoms and mullions are 
not used in these frames, being replaced by 
metal ones of lighter deign. 

Key groormr should be formed all round the 
outer edge of timber frames which are to be 
built in. These are sometimes called mmtar 
grmw because they allow the cement mortar to 
go into the gmve, thus forming a key and 
giving additional strength to the fixing. 

Water burs art used on the underside of the 
$ill to prevent water or dampness from 

Diiuble glazing 
Windows are gliied with glass of varying 
thickness and pattern. Most window glazing is 
done with putty, but the glass may also be 
secured by heads which are pinned on. Beaded 
glass must always be bedded in putty. 

Glass is a poor insulator and considerable Beat 
loss is caused by single glazing. For this reason 
double ghim is ndw widely practised, 

Key groove 

Head 
. Wstic joint Metal window t~xing 

screw 
hlbstic bed 

Transom rail 

Glozed r s h  

Mastic bed 

Fixing screw 
Hardwood sill 

Section through metal casements in timber 
sunound 

penetrating at this point. The bar is normally 
about 25 x 6 mrn in size and made of 
galvanised mild steel. Ironmongery used on 
metal casements is s i m i i  to that on timber 
casements, but instead of being screwed on by 
the carpenter it is either welded or bolted on 
before leaving the-factory. 

especially in urban areas where it also helps to 
keep out traffic noise etc. Double glazing is 
knol. 2 ;;. cut down heat loss by at least 50 per 
cent. In days gone by it was the practice to 
constkt frames which had two sashes fitted 
(one inner and one outer). Nowadays, however, 
it is much more common to find double glazing 
units which are made up and ready for use. 
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Ready-made units consist of two glass sheets rebates have to be made large enough to 
with a space between them in which there is accommodate them. Where possible, double 
dehydrated air. The space can be 5,6, 9 or 12 glazing units should be beaded, especially if 
mm and the greater the space the more eficient they are of the thicker variety. 
the unit. Where these units are to be used, the. 

Planted 
bead 

Dehydrated 
air space 

leather tape 

Typical uses of double glazed sealed units 

Questions 
1 Sketch a six Bght casement window and 

name all members. 

2 Where would the following be found and 
what are their hnction: 
(a) drip, 
(b) mortar groove, 
(c) throating. 

3 What is the reason for franking the joints on 
a sash corner? 

4 Why should the narrowest part of a 
casement fastener mortise plate be at the 
top when fixed? 

5 Give reasons why it is usefid practice to 
increase the upper sash weights and 
decrease the lower sash weights on a pair of 
sliding sashes. 

6 Sketch the section of sliding sash meeting 
rails which will: 
(a) give maximum security against 
unlawiid entfy and 
(b) provide better weathw p r o t h .  

7 What advantages can be obtained fiom 
double glazing? 



8 Timber floors and flooring 
Timber floors are constructed to suit a variety 1 
of Merent situations. The type of construction 
will usually depend on the position of the floor, 
i.e. ground or upper and the size of the span. In 
this chapter we shall be looking specifically at 
two types of timber floor: 2 

S u m  timber groundflom: The type 
found on the ground floor of most detached 
and semidetached properties. There is a 
space between the Iloor and the over-site 
concrete. 
Sing& m upperjlm: Found in most 
dwelliigs at fust floor level when the floor 
is of timbet construction. 

Suspended timber ground- floors 
- -  - 

The Building Regulations, among other thipgs, 
set out to prevent damage to buildings by elther 
moisture or fire. Firstly, to comply with the 
regulations all such floors must be so 
constructed as to prevent the passage of 
moisture from the ground to the upper surface 
of the floor. . 
1 A damp proof mum @PC) must be inserted 

at not less than 150 mm above ground level. 
DPC's are a water proof membrane inserted 
into the cement mortar course between the 
brickwork. Several types are in use, the 
most common being pirch polymer or a 

-- - - 

lead core sandwiched in layen of felt. They 
are bought in rolls of about 20 m length 
and conform to brick widths, e.g. 112 or 
225 mm. 

2 No timbers arc allowed to be built in below 
the L)PC. Therefore, an9 moisture crce-ping 
up througb the brickwork would be halted 
at the DPC before it reaches any timber. 

3 If a fpeplace is to be built a concrete hearth 
of not legs than 125 mm thickness must be 
provided. The hearth should extend not ' 

less than 500 mm in front of the chimney 
breast and must extend beyond the inner 

wall plat. bedded 
in und a d  cement 

(1 Gout80 of bricks) 

Minimum 100 mm 
concrete oversi te 

Section through suspended timber'- 
flbor showing requ-nts of bulding 
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face of the brickwork jamb, not less than 
150 mm on each side. This means that no 
timber must be closer than these 
measurements to the fire opening. Thus, 
the risks of fires being started by falling 
embers is reduced. 

Air-bricks are built into the external walls of the 
building to allow a continual flow of air to 
ventilate the under-floor area. This prevents 
situations of dampness without ventilation, 
which can quickly lead to dry rot or other forms 
of decay. Sawn softwoods, preferably treated 
with an approved preservative, are the best 
material for these floors. 

Under-floor preparation 
Before any carpentry work can commence a 
100 mm concrete sub-floor must be laid on a 
bed of hardcore made up of clean clinker. The 
upper surface of the concrete must not be below 
ground level. It is on this concrete layer that the 
sleeper walls are laid in honeycomb brickwork. 
Honeycombing consists of laying the bricks in 
such a way that they have gaps between them in 
each course to allow a free flow of air 
throughout the under-floor area. 

In timber ground flodrs at least one course of 
bricks surmounted by a wall plate must be laid 
to retain the air circulation. Sleeper walls are 
built up to DPC level and the 100 x 50 sawn 
timber a~llplate is bedded down and levelled in 
on sand and cement mortar to provide a furing 
for the floor joists. 

The first sleeper wall is built near to, but not 
touching the external brickwall, and others are 
built at approximately 1.8 m centre to centre 
finishing with a sleeper wall close to the other 
wall. Timber should not come into contact with 
the external walls at any point. 

The under floor wall which supports a hearth 
slab must be in solid brickwork and is called the 
fender wall. 

100 x 50 mm wall plate on 
/solid brick fender w l l  

0 mm curb 
I /  7-"' """ to hearth slab 

\ 100 x 5 0  rnm joists 
at 400 mm centres 

w u wallplare 
on steepr 

Typical la y-out of joists around fireplace at 
ground floor level 

1 2 5  x 150 mm 
terra-cotta terra-cotta 

Isometric view showing ve~ti78tion of underfloor 



J a m  
When all plates have been levelled-in and 
bedded down the joist arrangement can 
commence. Although the plates are. not nailed 
in any way the joists should be hailed to the 
pIates, taking care that the top edges all line 
through accurately because it is on this plane 
that the flooring will k laid. 

A f&ly long straight edge should be used for 
this purpose and where discrepancies occur 
p;icking pieces caa be used to restore accuracy 

Joists are usually 100 x 50 mm sawn softwood 
and rue tired at approximately 400 mm ccnm 
making ccrfain that there is a gap between 
every joist end d the wall adjacent to it. 

During the'conswuction of this type of floor 
the carpenter should be c o ~ t l y  checking 
that no timber is likely to be adversely & ' e d  
by moisture or dampness. W y ,  it is very 
important to lepve the whole under-floor area 
clean and ficc of dl material or dust which is 
likely to attract moisture. 

Single or upper floors 
This type of floor represents a different of the room below, so it is mcwary for 
approach in constructional methods from the accuracy to be maintained on both sides to 
timber groud floor. The joisb h e  to span achieve best results. The Budding R+gulrttions 
from wall to wall with no intermediate support. stipylate that the clear vertical height from floor 
This is why the jaists are called hi&hgj&ts. to ceiling must not be less than 2.3 m for 
Where fueplnca, or stair opcnings pcnetnm the habitable rooms. 'Jl@ c b t s  not include space ' 

overall fioor area the openings have to be used punt)r for storage  purpose^. 

trimmed. This must be done correctly if a 
strong rigid floor is to be constructed. J d W  

Bridging joists are normhlly sawn ofturood 
The underside of the upper floor is the ceiling 50 mm thick while those joists which ire used 

Ahernetive methods of up& W r p i s t  Xey-out 
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to trim openings are called trimmer and 
trimming joists. Because of the loading placed 
upon them these joists are half as thick again as 
the bridging joists, being usually 75 mm thick. 
The depth of the joists will normally be 
calculated at the design stage of the building, 
but where there is any doubt a useful 'rule-of- 
thumb' method of determining the depth is to 
divide the span (in decimetres) by 2 and add 2. 
This will provide the joist depth in centimetres. 

Example: Span = 4.000 m 
40 

Therefore, depth = 2 + 2 

= 22. 

The joist depth, therefore, is 22 cm or 220 mm. 
As 225 is a standard size that is the size that 
would be used in a span of 4.000 m to avoid 
waste and to save time. 

To comply with the Building Regulations a 
hearth slab of 125 mm concrete would have to 
be constructed when a fireplace is built. This 

Joists 

Floor board~ng 
I 

Jp ply X 50 t l x d  

I 1 ' 
to trimmer 

100 x 50 mm 
,,, housed ~nto jo~st 

at each end 

Section through hearth showing formwork of 
slab 

would involve the carpenter in rbrming the 
shuttering for' the concrete to be poured. 
However, this shuttering is often left in 
position because it cannot be seen when the 
ceiling is plastered. The minimum size of 
hearth for upper floors is exactly the same as 
for under-ground floors. 

The joists in a single or upper floor can run in 
any direction, but as a general rule they are laid 
across the shortest distance. This is not only 
results in a more rigid structure, but it can also 
prove to be more economical with less waste of 
material. 

Joists are supported on each end in any of the 
following ways: 

Direct bearing 
In this method the inner thickness of brickwork 
is built up to the underside of the joist. The 
joists are then laid directly on to the brickwork. 
Note: This method can cause diE~culties due to 
the irregular sizes of bricks givlng an uneven 
line of ceiling. Joists bearing directly on brickwork 
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Wrought iron bar 
This is similar to the direct bearing method 
except that a wrought iron bar 75 x 6 mm 
thick is laid on the brickwork. The bar has the 
effkct of keeping the underside of joists 
reasonably accurate and also distributes the 
loading placed on the joists. 

Bat-in wall pl8te 
Here, the brickwork is built up and a sawn 
timber plate 75 x 100 mm is beddcd on top. 
joists are nailed to the waltplate. 

Corbd and wall plate 
Wrought-iron corbels (brackets) are built into 
the brickwoik in the required positions. The 
wall plate is then sated on the corbel. This 
method leaves the plate visible from the room 
below. 

Job h=w- 
Steel joist hangers (sometimes called 'shas') are 
approved joist supports by all authorities. They 
are used in the process of floor trimming as 
well as'where the joist end abuts the wall. With 
this method no part of the joists need to be 
built in, thereby reducing the possibility of 
dccay. 

Joist 

100 x 75 mm wall plate 

d * h  

wrought iron cod# end MU @tie 

stecdj&t hanger Ishoe) 

When joist hangers are not used and floor 
trimming is required a joint d t d  the nrsA 
tenon is d. If the correct settingout is 
followed the tusk tenon will provide a joint of 
immense strength. Apart from the inchion of 
the tusk to give strength to the joint it will be 
noted that the underside of the tenon is on the 
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225 x 75 mm 
trimmer joist 

Tusk tenon proportions 

centre line of the joist depth. This means that called the trimming joist. Any joist which has to 
the tenon is situated entirely in the upper half be cut and housed into the trimmer is called a 
of the beam - the half which is in compression trimmed joist. 
- whereas the lower half is in tension when the 

Single or upper floor joists, like ground floor joist is loaded from above. If the tenon was 
subject to this tension it would be much more joists, are spaced at approximately 400 mm 

likely to break down. centre to centre. If after measuring the buildi~g 
it is found that the spacing has to be slightly 

The joist which bears the tenon is called the under or over, it is quite permissible, always 
trimmer joist while the joist with the mortise is provided that it is not by too great a margin. 

Methods of housing trimmed joists into trimmers and trimming joists 



A hrther requirement of the Building 
Regulations in single floor construction is that 
no timber should be built in with its face nearer 
than 200 mm to the inside face of a live flue, 
that is a flue serving a solid he1 fire. 

Strutting and bridging 
It will be understood, from oyr knowledge of 
timber characteristics, that the longer a piece of 
wood is the more likely it is to distort. This is 
true with floor joists. Therefore, when a joist is 
more than 3.5 rn in length a row of stnitting or 
bridging is fixed midway in its length and 
between each joist. This holds them rigid ahd 
pmevents movement or distortion. Folding 
wedges are placed between the brickwork and 
the first and last joists to ensurexthat the 
stiffening runs unbroken from wall to wall. The 
bridging or strutting is carried out in one of the 
two following ways: 

1 Solid br&&ng or smczting: In this method 
solid pieces of timber (very often the off- 
cuts from the joists) are cut tightly between 
each joist and skew nailed through the sides 
to hold them in position. 

2 Herring-bone strutting: This is the most 
-xnmon method used. It consists of pairs 

Solid bridging belween joists to prevent 
movement 

of battens, approximately 32 X 50 mm, cut 
diagonally between the joists and nailed 
through the edge of the batten on the 
splayed sut into the joist. In practia it is 
wise to put a small saw cut in the point4 
ends of each strut to prevent splitting when 
the struts are piled. 

Arrangement of herringbone strutting 
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Insulation 
One recurring problem with upper floor 
construction is the trammission of sound from 
the upper to the lower rooms, especially when 
the floor is walked upon. Architects have 
devised some quite elaborate methods of 
insulating shgle floors against sound, but cost 
does not always allow such measures to be 
taken. If a floor is carpeted the sound is 
deadened quite considerably. One fairly 
inexpensive method of reducing sound 
transmission is illustrated. It involves the fixing 
of 12 mm insulation board immediately beneath 
the flooring and also between the plaster boards 
and joists on the underside, Additionally, small 

Flooring 

22 mm floor boards 

10 mm plasterboard 

Section through upper floor showing sound 
insulation measures 

battens are nailed about halfway down the joist 
sides and insulation boards are placed between 
each joist over the whole floor area. 

Tongued and grooved (T and G) 
This boarding is used very widely as a floor 
covering at elther ground or upper floor levels. 
The tongue is slightly offcentre on the edge of 
the board and the correct way for them to be 
laid is with the wider side of the tongue 
uppermost. This allows for the extra wear 
placed on the walking surface of the boards. 

Splayed tongued and grooved (ST and G) 
These boards are similar to ordinary T and G, 
but have the tongue and groove formed in such 
a way as to allow them to be secretly nailed. 
The slight splay which is applied to the top of 
the tongue is designed to make nailing easier. 

Square edge (SE) 
Square edge boards are plain boards laid to abut 
each other. They are seldom used now because 
the shrinkage which inevitably takes place afker 
laying produces cracks between the boards, thus 
leaving an unsatisfactory floor surface. 

Plain tongued and grooved 
(note widest shoulder 
uppermost) 

I:/ Splayed. tongued 
'/ and grooved 

(for secret nailing) 

Types of floon'ng in general use 

With the exception of secretly fured boards, 
these types of flooring are nailed to the joists 
with a special n'ail called a flom brad. These 
nails are pressed out of sheet steel and are about 
55 mm in length. The head is designed to 
embed itself into the board when the last 
hammer blow is struck. This makes punching- 
in unnecessary. It is much better to use either a 
lost head nail or an oval brad when furing floor 
boards requiring secret fixing. These have to be 
fured one at a time and therefore take much 
longer than other boards to complete the floor. 
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T and G or plain boards, on the other hand, 
can be laid in batches, provided they are 
properly cramped up with as tight a joint as 
oossihle before being finally nailed down. 
Patent floorboard cramps which attach to the 
joist are available to ensure that good tight 
joints are achieved, but in practice, a simple 
folding wedge arrangement is more often used. 

A pair of folding wedges are cut from the 
material being used for the flooring. One is 
nailed temporarily to the joist and the other is 
driven on to the board's edge to form an 
effective cramping. As many pairs of these can 
be used as is felt necessary, bearing in mind the 
length of the boards and their shape. Fewer 
cramps will be necessary with flooring which is 
fairly straight. 

# 

~loorboird joizqs 
As it is not possible to lay all full length boards 
when covering a floor it becomes necessary to 
join shorter lengths. These joints must be made 
immediately over a joist and are called heud3ng 
joints. When boards are jointed in this way the 
heading joints should be staggered over the 
whole area and not sit in close-proximity to 
each other. The two most commonly used are: 

1 Square heading joint 
Both boards are cut square across. the face, but 
should be slightly undercut to ensure that the 
joint on the face is as close as possible. 

2 Splayed heading joint 
A 4 5 O  cut is appl~ed to the ends of both boards. 
This joint has the advantage of only having to 
be nailed singly. 

Accesg to services 
It is in the construction of floors perhaps more 
than any other stage of the building that the 
carpenter needs to work in close to%peration 
with other trades. Services such as water and 
electricity usually run beneath the floor, 

Patent metal cramp being used to cramp boards 

This Dortlon 

Cramping boards with folding wedges cut from 
flooring 

Sl~ghtly undercut 
to ensure t~ght 
lolnt oyfacq 

Types of floorboard heading joint 
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& 

resulting in r,ke need for joists to be notched-out 
or bored to accommodate piping or cables. Joists 
should not be cut away to such an extent that 
their structural strength is reduced or impaired. 
The maximum limits for holes and notches 
permitted by British Standard (B.S.) 8103 (Pt 3) 
are illustrated below. These should be strictly 
adhered to. 

Small access points with easily removable covers 
can be formed in positions that are agreed 
betweexi the trade supervisors. In most instances 
these covers must be screwed down and not 
nailed. Where long lengths of boarding need to 
be removable for access purposes the tongues 
(where they exist) must be'removed. Such 
boards must also be secured by screws so that 
they can be withdrawn easily when required. 

Chipboard flooring 
Chipboard flooring is very widely used 
nowadays, but care must be taken to ensure that 
only flooring quality chipboard is used. Sheet 
sizes are 2440 x 600 x 18 mm. The joists should 
be spaced to take these sizes into account to 
avoid unnecessary cutting. The sheets are 
tongued and grooved on all four edges and it is 
quite common for chipboard sheets to be laid 
end to end, even where they do not have the 
support of a joist immediately beneath them. 

Because of their greater size, chipboard flooring 
sheets can be used to cover a large area in a 
short time. This is one of the reasons why 
builders use them, especially on housing 
developments. 

Another kdvantage is that they are in no way 
affected by woodrot or beetle attack. However, 
there is still the need to provide access to 
underfloqr services and this usually means 
cutting panels in convenient positions. The 
panels are secured by screws so that they can be 
easily and quickly removed when required. 

50 x 25 mm 
battens screwed 

Method of forming small removable panel in 
floor 

Chipboard flodring with tongued snd~grooved 
edges 

Notches and holes to satisfy B.S.8103 (Pt 3) 



Questions 
1 Desaibed the function of a DPC. 7 Describe the diffkrcnccs between: 

2 What is the minimum number of brick (a) bridging joist, - 
courses permitted in a sleeper wall? @) trimma joist, 

(c) uimming joist. 
What is the function of an air brick? 

. . 

8 What is the h a i o n  of haring-bone 
4 Describe the possible consequences of strutting and when is it n#xssarp? 

ineffident uaderfloor ventilation. 8 Sketch a tusk tcws; and include the 
5 Why are plates and joists positioned away proportions for scning it out. 

from exterior walls? 

6 What is the minimum vertical height 
. permitted to the underside of an upper 

?oar? 



9 Roofs 
Flat roofs of timber construction are not unlike 
the upper floors studied in the previous 
chapter. These will be'looked at in greater 
detail towards the end of this chapter. Pitched 
roofs, however, vary quite considerably in size 
and type. For this reason the woodworker will 
need to study the principles involved when 
designing a pitched roof to suit a certain 
building. Of course, the size of the building is a 
very important factor in deciding what form of 
construction will be most suitable. 

Roof pitch 
The pitch of a roof is expressed in a number of 
different ways, the most common being: 

1 In degrees, that is to say 30°, 45" or 60° 
etc. 

2 It is sometimes expressed as a rise and span. 

Single roofs 

The rise being the vertical height measured 
in the centre of the span. For the purposes 
of roof construction the span is the 
horizontal distance over all the wall plates. 

3 On more rare occasions it may be called one 
third or one half pitch. This means that the 
rise-will measure one third or one half the 
span, respectively. 

The size of the building affects the type of roof 
and as the span increases, so too must the 
complexity of construction to cope with the 
additional loads placed upon it. This rule does 
not apply to the simple leatz-to roof which rarely 
extends to large spans. The two basic forms of 
pitched roof construction are: 

4 

1 Single roof construction 
2 Double roof construction 

The names given to some simple roofs and, in 
some cases, the maximum span for which they 
are suited areas follows: 

Lean-to 
This ty*e is not often used on large spans, but 
more often found as a covering for a rear or side 
extension to a larger building. The lean-to. 
varies to suit requirements and the upper end of 
the rafter is fixed to a wall piece which can be 
corbelled or bolted to the wall. The foot of the Alternattve methad of 

rafter is normally birds-mouthed (notched) over 
a wall plate. 

100 x 50  mm 
couple roof common rafter 

This is a double pitched roof of the most simple loo x 7 5  mm 

kind, consisting of common rafters birds- 
mouthed over the wall plate and fured to a ridge 
board at the apex. In general the birds-mouth Simple lean-to roof 



notching should not cut into the rafter any 
more than one third of the depth of the rafter. 
The maximum span for this type of roof is _ 
2.5 m. 

Couple close roof 
This type is suitable for spans up to 4 m. It is 
stronger than the couple roof, having a ceiliq 
joist spanning t t e  wall plates. This new 
member prevents the spread created by the 
forces distributed to the wall plates by the 
rafters, thus making it suitable for the larger 
span. 7- 

Collar-& roof 
This type of roof is suitable for spans greater 
than 4 m, but up to a mximum of 5.5 m. There 
is no specified position of the collar, but its 
effectiveness would be reduced considerably if 
it was placed any more than half-way between 
the wall plates and ridge. The most common 
position used is one third of the height of the 
rise above the plates. If the collar is halved into 
the common rafter with a dovetailed halving, as 
shown, the fill strength of the tie will be 
achieved. 

Double roofs 

175 x 38 mm 

100 x 75 mm wallplates 

k Span 2.5 m max. 'I 
Couple roof 

Span 4.0 m max. 

Couple close roof 

Alternative method of jo~nt 
between common rafter 
and collar tie mth doveta~led 

Collar tie roof 

When the sfin of a roof is 6 m or over, double 
roof construction is used. This is because a 
secondary means of support for the roof 
becomes necessary and it is at this stage that 
purlins, binders and struts are brought in. In 
various forms a purlin ,rqf can be suitable for 
spans up to 10 m. A common rafter spacing for 

roofs of this type is 400 mm. Purlins are 
positioned on the underside of rafters about half 
way up the slope of the roof to give the 
strui.:ure support. Binders are fixed to the top 
side of the ceiling joists to 'bind' them together. 
This is because larger sppns require greater 
lengths. 
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100 x 50 mm 
common rafters 

100 x 5 0  mm struts 

100 x 75 mm 

112 mm load bear~ng wall 
T I 

Purlin roof for large spans (double roof construction) 

Ends of pitched roofs 
Pitched roofs can be terminated at the flank finished with a small overhang to throw 
walls of a building in two ways: rainwater clear. This overhang is called the 

verge. 
Gable ends 
In this type the brickwork on the end wall of 
the building is carried straight up to form a 
triangle. Usually, the last pair of common 
rafters are fmed about 50 mm away from the 
flank wall brickwork which follows the same 
pitch line. The tile or slate battens are then 
fixed and cut off flush with the outside face of 
bricks. This allows the roof covering to be 

Gable ends are sometimes terminated with a 
barge board, which is more s f  a decorative 
feature than a functional one. In addition to the 
common rafters inside the flank wall another 
pair are fixed abutting the wall on the outside. 
This pair of rafters are secured by means of 
noggings fixed at about 600 mm centres nailed to 
both the inner and outer pairs of comfnon 



100 x 56 noggtngs f~xed bo- 
Inner and outer rafters 

Gable end br~ckwbrk 

- 
Gable end with barge board$ showing gable Detail of gable end when wrrge b formed 
ladder instead of barge board 

d 

rafters. This feature is also commonly called the 
gable ladder because of its appearance. It is the 
outside rafters which provide the base to which Common rafters 
the barge board is fixed. 

Barge boards are normally about 25 mm thick 
with varying widths from 175 mm. If desired 
the underside edge can be shaped as was 
customary many years ago. 

Hipped ends 
This type is created by .continuing the slope, on 
the back and front of the roof, around the ends. u 
In other words, the roof pitch occurs on all Hbped end of a pitched roof 
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sides of the building. This involves a great deal 
of extra carpentry work because not only are 
additional members of the roof required, but it 
also becomes necessary to accurately work out 
the bevels and true lengths of these additional 
roof members. 

The main feature of the hipped end are the hip 
rafters which run upwards from the corners of 
the building to intersect with the ridge board. 
The hip rafier is always much deeper than the 
common rafter, often 225 mm, but is also 
thinner, some being as little as 25 mm, but 
more often 32 mm thick. 

Eaves detail 

Jack rafters are cut in at the same spacings as 
the common rafters to infil the complete hipped 
end area. Although the birds-mouth on the jack 
rafters are identical to the common rafter, the 
upper end has a splay cut to fit against the side 
of the hip rafter. It will be noted that the jack 
rafters gradually diminish in length. These jack 
rafters are also widely known as cripplgs. This 
term is believed to derive from the fact that 
they are common rafters cut short, or 
'crippled'. In the case of a purlin roof, the 
purlin must return across the hipped end. This 
also requires the development of angled cuts to 
ensure that an accurate fit is made at the angles. 

The portion at the foot of the rafters which 
overhangs the wall face is called the eaves. It is 
here that the slope of the roof terminates in a 
gutter, which is provided to collect rain etc. and 
carry it away to a rainwater downpipe and from 
there into a gulley. 

Sprocket pieces are sometimes used at this end of 
the rafier to give a tighter joint to the slates or 

tiles. They also ease rainwater into the 
guttering and prevent it from cascading over 
the edge. Sprockets are either fixed by nails on 
top of the rafter edge or, in some cases, nailed 
to the side. 

Fascia boards of about 25 mm thickness are 
nailed to the front edge of the rafters to provide 
a back board for the puttcr to be fixed to. 

Sprocket piece nailed to top side of rafter 
Sprocket piece nailed to side of rafter on a steep 
pitched roof 



Soffit boards are sometimes used on the 
underside of the rafter feet to kecp out birds 
etc. and also to insulate the roof space. 

Fluah caves 
In this method the rafter feet are cut flush with common rafter 

the brickwork f~cs and the fascia is f d  . 
directly to them. \loo x 75 mm 

Opm eaves 
Cheaper construction methods will sometimes 
leave the rafier ends completely devoid of either 
fascia or soff~t. The gutter brackets in these 
cases are f d  dkcct to the rafter fect. 

Flush eaves finish 

Open eaves I r i  

Common raftor 

)o 

fascia board - 
ch~pborrd soffit 

Closed eaves finish 

100 x 5 0  mm Flue 
common rafter 

Line of 
tilting tillet 

ratter 

I I 

I '  

PLAN 

Deteil of rafter tn'mnung and fomtion of 
chimney gutter 
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Closed eaves 
This is the most common treatment, providing 
fascia and soffit board. The soffit can be made 
wider by allowing the eaves to continue in 
length until the required distance from the wall 
face is achieved. 

Fornlation of chimney gutters 
Where a chimney stack emerges from the slope 
of a pitched roof it is necessary to form a gutter 
behind the stack at the highest point and to 
ensure that the roof covering materials form a 
water-tight joint on all its sides. 

Firstly, the rafters must be trimmed around the 
brickwork. This is done by cutting and fixing a 

Trussed rafters 

trimmingpiece behind and in front of the stack. 
The trimming piece is usually of the same 
material as the rafters and is fixed at right 
angles .to the slope of the roof. A gap of 50 mm 
should be left between the faces of brickwork 
and the trimmers and rafters. 

The chimney gutter should be about 100 mm 
wide. It is formed behind the stack by nailing 
25 x 50 mm battens on to the rafters, which 
provide a fixing for the boarding. A tilting fillet 
is fixed at least 150 mm from the brick face to 
tilt the tiles into the gutter, which would be 
zinc or lead lined. Zinc or lead flashing would 
be inserted to the other faces of the stack. 

So far we have looked only at the traditional which are embedded*on both sides of all joints. 
forms of roof construction. It is now necessary These are started by hand and pressed home by 
to introduce a relatively modern method which a hydraulic press. Gang nail plates are 
is very widely practised in house building: the galvanised mild steel plates with rows of teeth 
use of trussed rafters. These are made entirely in pressed out over the whole surface. These 
the factory, transported to site and lifted into fasteners are 1 mm thick and vary in size to suit 
position by crane or by manual methods. requirements. 

Timber sizes are considerably reduced from the On-site storage is important if damage to trusses 
traditional roof members. In some spans the is to be avoided. Vertical storage, as shown, is 
thickness of timber can be as little as 35 mm the ideal method, but if horizontal storage is 
and for larger spans, 47 mm. necessary sufficient bearers should be used 

beneath the truss joints to avoid fracture. It is 
The great majorlty of trussed rafters used on recommended that wall plates should be fixed 
housing are of low pitch, but for this type of roof and wall plate straps are 
steeper pitches are available if required. available for this purpose. 
Timbers used are all stress graded to avoid the 
use of defective timber and, unllke traditional With plates secured firmly the trussed rafters 
roofs, it is entirely wrot (planed) material. can be skew nailed to the plate or fixed with a 
There are no conventional joints, the whole patent truss clip. 
structure is butt jointed. 

Diagonal bracing must be fixed to the underside 
The trusses are assembled on a jig bench and of rafters adjacent to gable ends. The angle of 
are fastened by gang nail punched metal plates diagonals should be 45" in plan. This bracing 



Gang-na~i plates 

100 x 38 rnrn rafte 
Dotted outl~ne of 
diagonal brac~ng to 

Span 12.0 m maxlrnurn 

ELEVATION 

Gable end 

Trussed rafters 
PLAN 

should be repeated at intervals, the formula for the building. Bracing should be 25 x 100 mm 
which is 150 divided by the span in metres. In and fixed by galvanised wire nails 65 mm long. 
certain cases it is reeominended that Trussed rafters are spaced at 600 mm centre to 
longitudinal bracing should be fixed through centre. 



The assembly of trussed rafters Vertical storage of trusses on site prior to use 

Truss clip (alternative to nailing) can be used on 
either side of wall plate 

Storage tank platform to distribute weight equelly 

Storage tank platforms 
When provision has to be made ror water 
storage tanks it is necessary to provide a Ceiling hatches 
platform made up of 50 x 75 mm timber Ceiling hatch openings should be 
bearers spread over three trusses. Bearings accommodated as rar as possible between the 
should be as near to one third of the span from spacings of the trusses. I'hk will keep the 
each side as possjble. This will distribute the trimming required down to a minimum. It will 
loading across the trusses. be noted that a short ridge and purlins are re- 



Additionat common rafters 100 x 50 mm rtdge 
25 mm dmper than trussed 
rafters and btrdsrnwthed 
over well plate 25 x 75 mm r~dge collar 

100 x 5 0  mm purl~n 

100 50 mm Hatch opentng 
&liw hatch 

Ridge 

introduced for this operation and the materials 
used for the common rafter and ceiling joist are 
larger than the truss timbers. 

Oetaih of fwmbg ceiling hatch b trussed Eavo d-*qils vary fiom those of the traditional 
maws roof. It will be noted that rafters are not birds- 

mouthkd over the plate except, as described, 
when trimming for htches'etc. Temporary 
bracing is used during erection, but is removed 
when d i a g d  and longitudinal braces are 
secured in position. 
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Roof trusses 

'This is an entirely different type of domestic 
roof truss which, for a variety of reasons, is 
not used as frequently as the trussed rafier. It 
is bolted together using timber connectors and 
retains the use of ridge boards and purlins. 
although these are of much smaller size than in 
traditional roofs. The trusses are spaced at 
1.8 m, centre to centre, with common rafter 
infilling. 

Steel washers 

, l f p I / ) ,  

-- 

150 n 38 mm 225 x 25  mm 
common rafter 7 r8d?e board 
100 r 50 mm 

x 5 0  mm hanger 

125 x 50 mm 

x 38 mm celllng 10 

100 x 5 0  mm wall plate 

Span up to 9 3 m for th~s type of truss 
spaced 18 m c-c w ~ t h  s~ngle rafter lnf~l l~ng 
All joints formed w t h  bolts and t~mber 
conectors except those marked 'N 

Roof truss 

'Toothed ring' wood-to-wood connector 

'Teco' sp/it ring connector 

washer 

The two most common and efficient timber 
connectors used are illustrated. 'Toothed ring' 
connectors provide a strong connection, 
comprising a circular steel plate with tooth4 
edges bolted between the timbers. 'Teco' split 
ring connectors are considered the most 
efficient of all connectors. The split ring is a 
circular bdnd of steel split at one point with a 
'tongue and groove' type joint. Half the depth 
of the connector is rmssed into each timber 
and bolts with washers are used to apply the 
pressure. 

W e r s  are all birds-mouthed over the wall 
plate. The trusses are suitable for spans up to 
9.3 m and the timber used is all stress graded. It 
will be noted that some members have shallow 
notching, this gives support where it is needed' 
to the purlin, and at the upper and lower parts 
of the verticle struts. 

In the construction of this type of truss it is 
essential that the bolts are placed absolutely 
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150 x 38 mm 
common rafter 

Truss detail 

central to the positions they occupy. The 
overall strength of the truss depends on all 
components playing their maximum part. 
Tkrefore, any neglect could result in a 
weakened structure. 

Strut notched around rafter 
a,nd joist 

Truss detail 

Findburg the m e  lengths and bevels of a pitched roof 

,Two methods are most commonly used to 
determine all the true lengths and bevels needed 
to 'pitch' a roof. It should be remembered that 
a roof ought to be s e t a t  and cut entirely on 
the ground before going up on to the scaffold to 
fix. The two methods are: 

1 w r y  
'Simple geometrical principles are applied to 
the s i i  and pitch of the roof, resulting in 
fidl accuracy. 

2 Steelsqrurre 
The steel square is designed for ahy work 
based on the right angled triangle. The 
square is favowd by many h r  setting-out 
the roof members. 

However, before commencing to set-out the 
roof by any method, the following terms musr 
be learned and thoroughly understood because 
they are hndamental to the theory of roofing, 
not least in the setting-out. 

span 
The hoiizontal distance between the outside 
face of each wall plate. 

Rise 
This is the vertical height of the roof measured 
from the upper face of the wall plates to the 
point of intersection of the pitch lines. 

Pitch line 
Parallel with the angle of pnch, this line runs 
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from the outside upper corner of the wall plate 
to where it intersects with the pitch line on the 
other slope. 

Pitch 
The angle, in degrees, created by the roof slope 
in relation to the horizontal line across the wall 
plates. 

Run 
Half the span, (see also rafte: iun). 

Co-run 
The distance from the corner of a building to 
the centre line of the first common rafter in a 
hipped end. 
Note: in a roof which is regular in plan, the run 
and co-run will measure the same length 

Rafter run 
The distance, measured horizontally, that a 
common rafter 'runs' before reaching its full 
height. 

Plumb cut or angle 

Section through roof 

Note: In a hipped roof Of equal 
pitch this angle will always be 
46" regardless of roof pitch 

. 
Rafter length A 

This is the distance, measured on the pitch line, 
from the angle of the birds-mouth to the 

Co-run 
intersection of pitch lines less half the thickness 
of ridge board. 
Note: The eaves allowance i.e. that which is left T 
on for overhang, must be added to the rafier 
length. Ridge line 

Hip run 
The distance, measured horizontally, that the 
hip rafter 'runs' before reaching full height. 

Hip length 
As for the common rafter ihk is measured on 
the pitch line and the eaves allowance must be 
added. 

Phnnb cut 
The angle of cut required at the top of the 
common and hip rafier. It is also the vertical 
portion of the birds-mouth. 

Hipped roof in plan 

Seat cut 
This is the horizontal cut required to complete 
the birds-mouth and also to receive the soffit 
board at the eaves. 
Note: A useful check on accuracy can be carried 
out by adding together the number of degrees 
for the plumb and seat cut. This should total 
90". Where this is not so an inaccuracy is 
indicated and remeasurement should therefore 
be carried but. 



The geometrical method 
- -- 

In this method a large scale line diagram must 
be drawn of the section and part plan (showing 
at least the complete hipped end). The larger 
the scale the more accurate will be the lengths 
and bevels. (Remember that the hip raffers in 
plan create an angle of 45" and not necessarily 
the same as the roof s l o p  in section.) 

Common r&er details 
Looking first at the section the true common 
rafter length is shown, A, as weM as the plumb 
cut B and seat cut C. This gives all the 
necessary information required for a pitched 
roof with gable ends. For a hipped end roof we 
must continue by drawing a continuation line 
through line b-d to e on the plan. 

Hip d e r  details 
From point d set-out the rise f on line d-e. The 
triangle d-f-a now produces the hip rafter true 
length D, the hip plumb cut E and the hip seat 
cut F. 

Referring to the diagram showing the 
intersection of the ridge, two common rafters, 
two hip rafters, and the end common rafter in 
plan, it will be seen that the hip rafter has a 
double edge cut to enable it to sit snugly into 
the angle. T o  obtain this cut a line is drawn 
from point a at 90" to a-d until it touches the 
extended ridge line n. 

The hip run a-d is extended and the true hip 
length a-f is placed upon it f' . A line joining n 
with f '  gives the angle G which is the hip edge 
cut. The hip backing bevel is obtained by 
drawing a line from point X at 90° to the hip 
a-f to intersect with d. Then, with d as centre 
and X as radius, draw an arc to cut the hip run 
a d  giving point r. Point r is joined to b and e 
revealing angle H which is the hip backing bevel. 

Jack rafter details 
In order to determine jack rafter beueEs and 

Common rafter section 

A = Common rafter true length 
B = Common rafter plumb cut 
C = Common rafter seat cut 
D = HIP rafter true length 
E = Hip rafter plumb cut 
F = Hip rafter seat cut 
G = Hip rafter edge bevel 
H = Hip rafter backing bevel 
J = Jack rafter edge bevel 
K = ~ a c k  rafter diminish 

True shape ef 
roof slope , 

Hip rafrer derail 

ll- Ridge board 
Common rafter * Hip rafter edge 

bevel (to be applied 
HIP 'rafter before backtng) 

End common raftet 

intersection of hips with common rafters and 
end common rafter 
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diminish it is necessary to develop the side of 
the roof. Making point c the centre and c-b the 
radius turn the roof slope into a horizontal 
position b' and project this point downwards to 
cut the line a-b produced at b", and from b" 
draw the vertical line shown. Point d is joined 
in a straight line to point b" and this represents 
the hip rafter in its developed position. When 
the jack rafter t-vis drawn in, the angle 
between it and the hip is the jack rafter edge 
bevel. The jack rafterplumb cut is always the 
same as the common rafter plumb cut. On the 
developed side of roof the first jack rafter t-v 
should be drawn in. The distance from the 
ridge line to where the jack rafter meets the hip 
rafter is the jack rafter diminish, K, and each 
jack rafter will diminish by this same amount 
successively. 

Purlin detaiis 
The edge and side bevels are relatively easy to 
develop, but the lip bevel (this is where the 
purlin under-runs the bottom edge of the hip 
rafter) is a little more difficult and many people 
prefer to leave this and cut it in-situ (on the 
site). However, all bevels can be obtained 
accurately if the foll~wing rules are followed. 

First, draw an over-size (not to scale) purlin in 
position on the roof section and swing the edge 
and the side frces into a horizontal plane. 
Number the original positions 1 and 2 and the 
developed position 1 ' and 2' . 
Next, project the original points 1 -0 .- 2 
vertically onto the plan until the projection 
lines intersect the hip rafter at 1" -0 -2". 
Points 1' and 2' are now similarly projected 
until the projection lines intersect with 
horizontal lines through 1 " and 2", 
respectively. These intersection points are 
joined to 0, giving as shown: the purlin edge 
bevel and the purlin side bevel. These 
intersections are joined back to 0 revealing the 
parlin edge bevel, 3, and the purlin side bevel, 4. Method of obtaining pudin edge end side b e d s  



-hod of obtaining purlin lip cut 

To avoid cohsion the lip bevel is developed 
on a separate diagram. A line XY is drawn with 
the half roof section above and the half hipped 
end below. Draw a lihe from the corner of the 
p h  3 at 90" to the hip r to give point 1 on the 
XY line. Point 1 is joined by a straight line to 

The steel square' method 
The use of the steel square in roofing is based 
oa the firct that when my two sides of a right- 
angled triangle are known, then the length and 
angles of the third can be calculated. The 
sqwre has two arms at 90" to each other, the 
lsngu and broader arm is called the body or 
M U a  while the shorter narrower arm is called 
the tow=- 

-on n f r ~  dctpllr 
The run and the rise form the right angle of the 
triangle in which the common &er is situated,. 
so by setting the rise (to scale) on the tongue 
and the run (to scale) on the blade the plumb 
art, 1; seat cut, 2; and true lengh of common 
mfter, 3; are found. 

Method of cutting purlins under the hip rafter 

point 2 in the roof section. From point 0 draw a 
line 90" to the roof slope to cut line 2 - 1 at 
point 4. An arc is drawn with 0-4 as radius 
and 0 as centre to touch the XY line. A straight 
line fiom this point to point 3 will reveal the 
purlin lip bevel, 5. 

The body & blade 

The tong- 41 
40 

The steel SqU8fe 

Hlp r&er dmilr 
The hip run is determined by setting the run on 
the blade and co-run on the tongue, the 
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Run 

Common rafter: 
1 = Plumb cut 
2 = Seat cut 
3 = True length 

Htp run 

A - Length of h ~ p  
rafter run 

Co-run 

rafter length 

HIP run 
HIP rafter 
4 Plumb cut 
5 Seat cut 
6 =. True length 
7 - Edge bevel 
8 = Backing bevel 

run 

Purltn. 
10 = Edge bevel 
1 1  = S~de bevel 
12 = Ltp bevel 

Rise 

L 
Common 
rafter length 

Pos~tion 'A' 

19" on blade 

/ 



hypotenuse then becomes the hip run. With the 
hip run on the blade and the rise on the tongue 
the hip plumb cut, 4; hip seut cut, 5; and hip 
.rafter true bgth, 6, are given. The hip i p e  cut, 
is found with the hip length on the blade and 
hip run on the tongue of the square. 

The distance X in drawin; 3 is now set on the 
tongue with the hip run on the blade to give the 
hrjp backing: k l ,  8. 

Jack rafter details 
The plqmb and seat cut for jack rafters are the 
same as for common rafters. To find the jack 
rafter arZQe cut, 9, the common rafter length is 
set on the blade with the co-rn on the tongue. 

Flat roofs 

Purlill details 
With the common rafter length on the blade 
and the co-run on the tongue the purlin &e cut, 
10, can be seen (drawing 6). The purlin tide cut, 
11, can be determined with the common rafter 
length on the blade and the rise on the tongue. 
The lip bevel is obtained by referring to the 
tables marked 'Purlin lip cut' on the tongue of. 
the metric steel square. Adjacent to the pitch of 
the roof are found corresponding degrees. 
Assuming 35' as the roof pitch the figure 19O 
can also & seen. This number, e.g. lgO, is set 
on the inner edge of the blade and a line from 
19O passing through centre A on the inner edge 
of thk tongue will reveal the purlin lip cur, 12. 

-- 

As stated earlier in this section, flat roofs are 
constructed in a similar way to single floors. 
They are used quite extensively on extensions 
or additions to existing buildings. Although 
they are termed 'flat', there must be a slight fall 
in the surface of the roof towards the guttering 
which will take the rainwater away. If the fall is 
anything less than 1 in 60 there is a danger of 
water laying on the roof and eventually 
damaging the roof covering. Therefore, a fall of 

- - -  

1 in 60 is the minimum fall requirement. 
Tapered pieces of wood, called furbig pieces, 
are fmed to the tops of the joists to create the 
fall. When the joists run in the direction of the 
fall, all that is required are tapered firring 
pieces falling from back to front. Where the 
joists traverse the fall, it is necessary to cut 
gradually diminishing fvring pieces on each 
joist, with the widest at the back and thinnest 
towards the front near the gutter. 

125 x 25 mm 
T and G boardlng Flrrlng plece 

I fascia ! 60 mm of inulat~on mater~al (mined -1. mica-fil etc) 
I - 

25 mm 
board 

Detail sh0wyOWYng flush eaves construction w l h  imulebon of roof wee 
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5 x 50 nun flrrlng plece nalled to jo~st 150 x 25 mm 

Section through roof where joists are p~ra//e/ to buyding 

The sawn timber joists span fram wall to wall, or overhang with a d t .  Both methods, 
they can be carried by joist hangers (this is however, should be constructed with sufficient 
common when coming off an existing building) ventilation to prevent a moisture build-up in 
or timber plate bearing. Short lateral joists are the roof space to comply with the requirements 
used on the sides where necessary to provide of approved document 'F of the Building 
fixings for fascia boards. The eaves can be flush Regulations. Foil-backed plasterboard is fixed 



and plastered to rhe underside. Insulation to a boards or chipboard sheets. Joist spacings are 
thickness of60 mm is also rquired in the roof calculated to suit the decking. 450 to 600 mm 
space. spacings are usual, the wider spacing being for 

Decking on the top side can be either T and G thicker decking materials. 

Roof cover- 
The type of materials to be used for roof 1 T i h  
covering must be considered iq relation to the 
pitch of the m f .  Porous roof coverings should 
only be used on roofs of firly steep pitch so 
t b t  there is no danger of water collecting and 
Oausing'a breakdown in materials. 

Pitched roofi 
By far the most common forms of roof covering 
for pitched roofs are: 

For plain tiles the roof should have a pitch 
of 40' or more. 
Slates 
Suitable for roofs of any pitch, because 
slate is a natural material and to;ally 
trustworthy. Not only are various sizes of 
slate in use, but some are head nailad, cg. 
nailed at the top edge, and others arc cnm* 
nailed. 

1 0 0  x 50 mm 
common rafter 

100 x 75 mm 

I 

Section through roof showing detail of 
Fasc~a board battening for centre nailed slates 
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Both of these methods require battens to be 
fixed to the roof first. Battens are usually sawn 
softwood about 40 x 19 mm and nailed to the 
rafters at such distances apart as will suit the 
slates or tiles to be used. This distance is called 
the gauge. The amount that the bottom edge of a 
slate br tile extends beyond the head of the slate 
or tile next, but one below it, is called the lap. 
The lap is important when working out the 
gauge for the slates or tiles to be-used. This can 
be done using the formula (for tiles) of length of 
tile minus lap required, divided by two. For 
example a tile 265 mm long is reduced by the 
amount of lap required, say 65, leaving 200. 
This figure is then divided by two, which leaves 
100. Therefore, 100 becomes the gauge in 
millimetres for this size of tile. 

The margin is the exposed area of each tile or 
slate on the roof. This distance will always be the 
same as the gauge. 

The formula for calculating the gauge for slates 
is: 

1 Centre nailed sla~es 

- - length of slate - lap 

2 

- - gauge in n.m 

2 Head nailed slates 

- - length of slate - (lap + 25) 

2 

- - gauge in mm 

The addition of 25 to the lap in head nailed 
slates is because the actual fixing holes are 25 
mm down from the slates' top edg:. Battens are 
fixed on top of a layer of felt for insulation 
purposes and battening is commenced at the 
eaves so that any necessary c u t h n  i s  done at the 
top and covered by the ridge tile. 

Flat roof insulation 
As we have seen, the construction of flat roofs is 
reasonably straightforward but efficienr 
insulation is important for the purpose of energy 
conservation. To achieve this there are two 
forms of consmction that can be used. These 
.are 

1 COLD DECK construction 
2 WARM DECK construction. 

-timber sheet decking 
a- waterproof layers with 

reflective finish 

Cold desk construction 

-timber sheet decking 
- vapour check 
-rigid insulation 

U 11 . I - w a t e r p r o o f  layers 
lwith reflective finish) 

Warm deck construction 
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In cold deck roofs the insulation is placed 
immeuiately above the ceiling board with a 
minimum of 50 mm air space between it and the 
decking material. Ventilation must be provided 
a; each end equal to 0.4 per cent of the total roof 
area. A vapour barrier must also be positioned 
between the ceiling board and the joists. This 
method of construction allows for easy 
maintenance and is, therefore, more widely 
used. 

Warm deck roofs have the insulation placed 
on top of the joists, making the ventilation 
requirements unnecessary. However, it is 
essential to provide a rigid weatherproof 
membrane on top of the insulation to prevent 
crushing. The vapour barrier is also required 
and is situated between the deckmg and the 
insulation material. Warm deck roofs are also 
known as sandwich roofs. 

Questions 

1 Draw the section through a 40" pitched roof 
suitable for a 7.5 m span, naming all 
members of the strucrire. 

? Using sketches show two me&.,?& of fkcng 
sprocket pieces. 

3 Using sketches show clearly the forn:stion 
of: 
(a) flush eaves, 
(b) closed eaves. 

4 Describe the method of manufacture of 
trussed rafters. 

5 State the formula used to determine diagonal 
bracing positions. 

6 Draw a section through a 45" pitched roof to 
illuctrate the following terms: 
(a) span. , . \ 
(b) rise, 
(c) pitch line. 

7 What is the minimum fall recommended for 
a flat roof? Give reasws. 

8 Describe two methods of insulating flat 
roofs. 



10 Timber stud partitions 
This is a very common form of partitioning floor plates, as shown, to add firmness to the 
because it is simple to construct and yet very partition. Most timber stud partitions are clad 
e f f i v e .  with sheet material of 1220 mm standard width. 

Partitions are used to divide large rooms into 
smaller rooms, or to form lobbies near entrance 
doors. They anz also found purely as screen 
d s  in many cases. Partitions are erected with 
or without door openings, with or without 
glazed openings, an'd can be straight, splayed 
or right angled in plan. These types are all 
non-load-lhwing - they have no structural 
function. The load is carried by the main walls 
of the building and any internal wall which is 
constructed in load bearing materials such as 
brick. 

Construction 
Timbers used are normally 50 mm thick sawn 
softwood with widths varying from 75 mm ta 
100 mrn according to requirements, The main 
components of the partition are the head plate, 
flom plate and d l  pieus. All these members 
must be accurately and firmly fured if the whole 
snuaure is to remain rigid. The floor plate 
would be screwed down first, followed by the 
furing of the head (or ceiling) plate. Where the 
floor and ceiling joists are running at right 
angles to the line of partition there is little 
problem in getting ample futing. However, 
noggings between the joists become necessary 
when the joists and the partition run parallel. 
For adequate strength these noggings should 
not exceed 600 mm s?acing. 

Wall pieces must be plumbed-in and fmed 
firmly to the wall if necessary with rawlplugs 
and screws. These are infilled with vertical 
timbers called studs and the short pieces of 
timber cut between the studs are called 
no&gings. The noggings serve two purposes. 
They provide intermediate f ~ n g s  for the 
cladding material and assist in making the 
partition generally more rigid. The studs can be 
forked over a batten screwed to the head and 

It is very important to consider the size of the 
cladding material before erecting the partition 
because correct spacing of the studs and 
noggings can keep the cutting and waste of 
material to a minimum. If sheet materials 
2440 x 1220 mm were being used, for instance, 
the fmt stud should be spaced 1220 mm from 
the wall face to the centre of the stud and 
succeeding studs should be spaced at 407 mm 
centre to centre. 

Additionally, a line of noggings would'be 
placed at 2440 mm centre above the floor to 
give the boards edge a fixing and other rows of 
noggings would be spaced equally between the 
floor plate and this row. Noggings are fixed by 
skew nailing in a continuous line or staggered, 
the latter being easier to nail. 

Where one stud partition is abutted by another, 
either at a corner or somewhere in its length, it 
is sometimes necessary to include additional 
studding and common methods of doing this 
are shown. However, when all the work is 
carried out in one operation it is possible to 
eliminate one stud by cladding the first 
partition before erecting the partition which 
runs into it. This is shown in the illustration. 

Partitions which contaid door openings, lights 
or other forms of opening require trimming in 
order to retain the strength and rigidity (of the 
partition. 

Ail such openings will have a lining frame, the 
thickness of which must be taken into account 
when calculating the actual opening in the stud 
work. It is recommended that in addition to the 
lining thickness, a further 25 mm gap should be 
allowed for between the back face of the lining 
and the studs. This will allow folding wedges 
and packing to be inserted when fuing the 



OprninOdmshould 
OWOW (ar 25 mm 

(Note positioning of a d s  8 4  neggingr to oconomh. on board cutting md w t e )  

Hevatrbn of s i d e  stud#wzit+n Ulirn door opening 

Method of forming studs over batten s c d  to floor plate 
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Note Dotted partitton 'B'must be 
flxed after part~tcon 'A' has 
been flxed and clad 

r 

I Plan of stud arrangement which uses less timber 
I 

I linings to ensure that they are absolutely 
I 
I straight 2nd square. The width of the lining 
I must also be suficient to allow for the thickness 
I 

of the cladding material. 

& 

-- 

Method of staggering noggings between studs 
for easy fixing 

- 100 x 5 0  mm 
vert~cal stud 

- Plasterboard 
cladding 

Architraves, usually of simple design and light 
section, are applied to the face to mask the 
joints left between the cladding and linings. 
Glazing to any light openings is usually direct 
to the lined opening and beaded. Where 
dcsirable it can be double glazed for insulation 
purposes. 

100 x 50 mm vertlcal 
stud fixed to nogglngs 

The stud work at each side and across the head 
of a door opening must reccive special 
attenfion. T o  achieve maximum strength'at the 
head the htadpiece should not only be tenoned 
into the vertical studs, bclt sl~ould also be fitted 

Arrangement of studs in plan at angles and 
where partitions intersect 

with splayed shouldcrs. Dowels running 
through the joint should ensure maximum hold. 

The foot of cach sidc stud should be fitted to 
the floor plate on each side with an open 
qortise and tenon joint and dowelled as at the 
head joint. Much stress is borne by the joints at 



Folding wdges 
Ex 38 x 16 mm 125 x 28 rnrn 25 mm (or packing) 

Ex 44 x 18 m 

Deteis pf singh and double glazed opening in stud pam'rion 

LhtW of pint behmen door post and f b r  plate 

100 x 50 mm 
head pi,ece 

this position and failure to make a sound job 
will almost certainly result in the door lining 
becoming loose in the course of time. 

Insulation 
It is sometimes necessary to construct timber 
stud partitions in such a way as to minimisc the 
transmission of sound and heat. This is called 
sound and thermal insulation. 

There are many materials available for we in 
this type of insulation work. Whatever method 
is used, however, the stud work must be erected 
with at least one thickness of insulation 
material, e.g. feh or insulation board, between 
the floot and floor plate, between the head plate 



and ceiling and between each wall piece and the 
wall. Without these any other precaution taken 
would be seriously undermined. 

The staggered stud method is very effective 
although it is more costly because of the use of 
additional materials. Its effectiveness arises 
from the fact that a definite break exists in the 
two sides of the partition. 

Other methods of construction are shown using 
insulation boards and insulation quilt. Although 
these methods are fairly common they are by no 
means exhaustive. Double glazing can be used 
where lights occur in a partition. The wider the 
cavity between the panes of glass the more 
effective an insulator it becomes. 

Hollow core flush doors are paor insulators. 
Therefore, doors of more substantial 
construction must be used, including solid core 
flush doors. 

Questions 
1 What governs the spacing of studs? 

2 State the purpose of nokgiags. 

3 Name the type of nail used in partition 
work. 

4 What advantage is gained by staggering 
noggings? 

5 Why are stud openings made larger than 
the actual lining size? 

6 How is the passage of sound and heat 
reduced in stud partitions? 

7 Describe the sequence of operations used 
in the erection of a stud partition. 

Felt or 
insulation 
board 

12 mm felt or 
insulation board 

Treatment around partition to reduce passage 
of sound 

Double s~ded qullt 
75 x 50 rnrn studs 

Staggered stud 

Various treatments of stud partition for insulation 

8 Describe a method of giving added 
strength to the top and bottom of the door 
posts. 



11 Stairs 
Stair- are provided in buildings to give 
access to floors which are on different levels. 
The staircaw in a private dwelling which is 
used mainly for t b c  living in that dwelling is 
known as a p h t c  stairway. Any staircast, 
whether intend or mernaj, whit& is for the 

Terns associated with stairways 
In this section we shall concern ourselves with 
the dcsiia construction and f a  of private 
stairways only, but before doing so the 
fdllowing terms used in stair- work should 
bt clearly defied and understood: 

Wds* 
Tbc wide outer board of the stairs which is 
fued to the wall adjacent to it. 

? qum strirrg 
%en a staircase is open on one sidi and 
r$unst a wall on the otber the Hter string is 
oqposite to the wall string. 

w 
Tbt horizontal board on which the foot is 
placed when-using the stairs. 

Rim 
This is the vertical board between any two 
treads. 

Sup 
Every assembled t r d  md riser in a traditional 
t q k r  staircase is called a step. 

Oairrg 
T& horizontd distance mcrswd on plan f m  
th edge of riming on one tread to the edge of 
no 1 ing on the n u t  tread. 

weoftwoormaredtRellingsiscrllcdaoorrnnon 
stlllhmy. It is wBilC ascending or d c s s d b g  a 
~ t & c t l c t h p t W C i d c n ~ ~ e & d j t ~ ~ ~ ~ ~ d i t  
isforthisreasonthatthedesignand 
construction rcguhtio~~~ relating to stairs m so 
stringent. 

Rise - 
The vertical distance mcrswed from the top 
s u & c  ofme t d  to the top surfhce of the 
next tread. 
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Newel 
Newel 

Large posts, usually 100 x 100 mm, into which Handrail 

the outer string is tenoned. They are capped at 
the top either with a separate newel cap or by Square 

being chamfered or rounded etc. in the solid. balusters 

 andra rail 
A rail fixed in a position to give assistance to 
those using the stairs. They are sometimes 
tenoned into the newels or fured to the wall. 

Baluster 100 x 100 mm 

The name given to the rails which are fixed newel post 

under the handrail on an outer string and on Newel and ofhlUSmde 
the top edge of the outer string. 

Balustrade 
This is the area bounded by the inner edge of 
the vertical newel posts and the top edge of the 
outer string up to the underside edge of the 
handrail. 

Flight 
A straight set of steps of any number. 

Fliers 
These are the parallel steps in a straight flight 
of stairs. 

Pitch line 
An imaginary line which runs at the pitch of 
the stairs touching the nosing of each step. 

Building regulations 
Clearance reguiations 

In addition to these terms the requirements of the 
Building Regulations (Approved Document K) 4 For any flier the sum of the going plus 

must also be studied and complied with. The twice the rise must not exceed 700 mm, nor 

main regulations for private stairways are as be less than 550 mm. 
Bearing the above points in mind, when follows: 
calculating the rise and going of a staircase 

1 The maximum pitch must be 42". the following formula can be used: 
2 The got~g of any step must not be less than 2R + G = 550-700 mm 

220 mm. where R = rise and G = going. 
3 The rise of any step must not be more than 5 The headroom must not be less than 2 m 

220 mm. measured vertically a h v e  the pitch line. 



Tmad 

l l l d  

19 mn 41- min. mmmmih 

'UiLd -- 
1m.d 

1Wnbnumovwkpofmrrdr 

O ThdcIIY1~mustkaminimumofl.Sm 
mernved at 90°'to the pitch line. This 
provides a c#r way purlltl to the ruin 
throughout their entire ltngth. 

7 Thenosingofthetrerdurl.ndinlplmam 
overlap the back tdge of the aesd below it A # M r w m ~ h j p h t r r  
byatleast 16mm.Tbi,.pplicrputicuhrly 
to 8 t h  with open risers. 

8 bystn irwaytRbirhir~t l~anlmwide  9 ~ ~ n o t k ~ t h r n & I Q m m  
must have one h n U d  and two h m M  if vertical bight on the pitch line md not km 
it ir more than 1 m wide. than 900 mm above the l u i i  floor. 

D-4P 
WerhlllrwrmethrrtadveEngis tobefitted 
witb r straight fli@it ofwlin which rill k 
fuedt~thewdlonoacridt~wirhanopen Upp.r f- FFL. (rmlshmd f+f h) 
tmlwtde on the ather. 

Tbe fvrt thing that LID- he ascemkd is the 
torcrldsifippmdthc reroltirrrad, ifpomible, 
~ & o u l d k u k a ~ ~ & . T l w ~ g e b g i r  
t8t horizontal diiMnce knncn frrccr of the first 
rad hrt risen, whik the toal rise is the vertical 
d b c t  between the flnirhad floor line (FFL) 
a the lower kotl md the Pn, above. Provided 
there arc no other reuricrieat, the total rise is 
thc impartant mcmmment because it must k 
accurately divided into equri rises on erch step 
orfier,andshsuldBemrtMontoauonyd S W W m - d W b w  
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made from straight batten of small section. For 
example, a total rise of 3.215 m, using the 
regulation formula, would be divided by 220, 
which is the maximum rise allowed on a step. 
As this works out at 14.6 it is clear that 1 5 rises 
will be necessary and, therefore, 3.215 m is 
divided by 15 to give a rise of 214 mm. 

At this point it should be observed that the 
number of treads in a flight will always be one 

less than the number of risers. This means that, 
with 1 5 risers, 14 treads will be required. 
Assuming our total going measured 3.640 m it 
will be seen that this figure divided by 14 gives 
an answer of 260 mm. Now, using the whole 
formula: 2R + G = 550 - 700, we can see that 
the rise and going of our imaginary staircase, 
e.g. 214 mm rise and 260 mm going are within 
the regulations. 

Construction 
This information above is the starting point 
from which the stairs are set-out. The materials 
must now be drawn together and construction 
commenced. Work will normally begin on the 
strings. Two boards of 32 mm thickness and 
wide enough to accommodate the treads and 
risers should be set-out accurately. The wall 
string has on it all treads and risers and should 
therefore be marked-out first. 

A pitch board made from plywood is cut 
accurately to the size of tread and rise and is 
used in conjunction with a margin templet. The Margin templet 

matgin is the parallel distance from the top edge 
of the string to a line running through the angle 
of each step before the nosing is applied. This 
distance is optional. A narrow strip of wood cut 
to the width of the margin and about 300 mm 
long is then fmed by pins to another strip to 
form a 'T' or a simple rebated piece. This is 
used against the string edge so that the pitch 
board can be placed against it to outline the 
treads and risers. 

Using the pitch board and margin templet the 
floor line is drawn at one end of the wall string 
and each subsequent riser arrd tread is drawn in 
outline only until riser number 15 is reached. 



Before completing the marking-out a tread 
templet and a riser templet should be cut from 
either plywood or hardboard. These must allow 
for the thickness of the tread and riser as well as 
the allowance for the wedges which will hold 
the staircase together. With the accurate 
templets held against the outline of the treads 
and risers the marking-out can be completed on 
the wall string. 

The outer string is marked out similarly, but 
always remember that it must be paired, e.g. 

I the opposite hand, to the wall string. 
I 

At this stage the shoulder lines should be 
marked-out where the tenons occur at the lower 
and upper end of the outer string. Because of 
the width of the string at these points a pair of 
tenons is formed together with haunchings in 
the manner shown. 

T d  
thickness- 

* 

Riser 
thickness - --------- 

T& and riser tern* cut fm ply or 
hardhod with Woe allow%nce 

When all marking is complete the trenching of 
the strings is commenced. Trenching is 
normally 12 mm deep and is carried out eithet 
by hand or with a heavy duty portable router. 
Accuracy in trenching with a flat, equi-distant 
bottom is essential for good quality. If a hand 
operation is used it will be found easier if large 
diameter holes are bored to give a start ta the 
trenching of each tread and riser. 



Setting-out completed with ?mad and riser 
tempke 

Last riser 
face 
midw8y 
of nowel 
face 



stcp-- 
A number of ways aist for the amqnmbn of 
the steps, prokkly the moat commm being a - 8cooi. 

21 x 12 mm 
25 mm thick med with a 12 mm plywood riser 
housed firH tbibcm into the u d d c k .  The 
m*isthedhanccfiomthemOafbtantd 
edge of the t r d  and the fiot of the riser. It is 5: 12nnpbvoe6 F k z r  
~ y ~ d e d o r ~ a n d i t p m ~ s i n  
fiont of the riser fsce by the thickness of the - 
riser. Other step formotions arc shown, but v ,  - 
these arc m exhaustive. 

Stairs with no risers rue a h  fmuently used 
nowadays, In this type of const&ctiod the t r d  
thickness should inacsK to a minimum of 
3 2 m m ~ t h e p a r e n o t s u p p o n c d b y a  
r*. When the muh and risers rue asanbled 
a j i g c a l l d a ~ i s r u o d s o t h a t ~ b a r t h c  
g l u e d r r e g l t b b d r u c f u c d t b c ~ ~ ~  
are at 90" to each ether. Glued angle bbck 
shoul&lnotexceCdrW)I)mmsprcingr. 

Thcmambbd,fm and rLus m w k  . 
stackedemfidj?vWIlrecprrbrd.FBt~ 
accuncy each step should be numbered and 
fitted individually into the atrings. 
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Assembly 
With all work completed to the strings and 
fliers and with wedges cut to shape, the 
assembly can be carried out. This is done on a 
sturdy bench which must be flat and level. It is 
essential for the strings to be absolutely straight 
and parallel: the bench may have timber or 
metal attachments to enable assembly to be 
carried out with ease and accuracy. 

Wedging must be done methodically. It will be 
found easiest to commence at riser number one 
and wedge both sides. Next, the tread is wedged 
on both sides and then the second riser, and so 
on to completion. Remember that it is the 
wedges only that are glued in assembly. 

Finally, the riser and the back of the tread are 
screwed to prevent movement when the step is 
trodden on. 

The handrail and balustrade are now fitted to 
the newel posts, which have already been fitted 
to the outer string. 

Handrails 
The handrail itself can be of simple or moulded 
section, the important thing being that it is of a 
size and shape that can be gripped easily. The 
ends of the handrail are tenoned into the newel 
at each end at not less than 840 mm above the 
pitch line to the centre line of the handrail. It is 
good practice to sink the shoulders of the 
handrail into the newel to a depth of 6 mm to 
ensure that a good joint results. 

Wall handrail - B i n  and moulded 
for stairs between walls handrail sections 

Struts bra& aaainst concrete 

Holes 
ready 

Staircase assembly being done on a bench adapted for the purpose 



Newel 
Post 

Offset hde n' 
In tenon 

Hole tn 
newel for dowel 

6 mm Into newel face 

D.ew boring through the tenon ' Waf W s t e r  f i .  

Draw doweis of 10 mm diameter will hold the 
joint, but these should not go right through the 
newel. It will suffice to bore about three 
quarters of the way through. Draw boring 
consists of boring the hole in the tenon about 
3 - 4 mm nearer to the shoulder so that when 
the dowel is driven in the shoulder is pulled up Drop newel 
to its maximum. The dowel should be slightly 
tapered at the front to,give it a lead-in when 
being inserted. 

Balusters 
Balusters can be square or rectangular in shape 
and there are others which can be turned on the 
lathe. When these types of baluster rail are used 
they should under no circumstances have spaces 
between them which exceed 90 mm. The A pendkd balustrade 
balusters will be strong and secure if they are % 

stub tenoned into the string capping at the 
bottom and run into a groove on the underside 
of the handrail section at the top. panels. Alternatively, a ranch style combined 

handrail balustrade is frequently used, but once 
The balustrading often consists of plywood again the distance between them should not be 
panelling with muntins grooved to receive the great enough for children to fall through. 
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Landings 
Where a staircase has to change direction first makes contact must be a trimming joist 
because of confined space, a landing space is (75 mm thiclrb other bridging joists are used 
sometimes introduced. A staircase which turns across the landing. 
Once at right what * called a Apron -& of &her ply or solid timber are 
quarter space landing. Those staircases which 
turn back on themselves are called dog Icg stairs 

used as a facing to the landing joists. 
- - 

and have a half space landiqg. 

The length of any landing must be at least the 
width of the staircase itself. Nosings are formed 
on the leading edge of the landing which will be 
identical to those used on the fliers. All 
landing must be supported on a system of 
joists to ensure rigidity. This is usually, 
constructed of similar materials to the upper 
floor. However, the joist against Which the stair 

Trimming 
joist 

90 mm 
nun. 

Nosing 176 x 75 mm 
trimming joist 

Riser 

Tnhwnng pist 10 mm gap betwoen 
last r i m  and joist for 
adjustment end packing 

Half spooe landing 
( romat im known 
as dog 1.g atair) 

least equal distance 'A' 

mns showing types of stair to overcome space restrictions 
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Site tiXing 
-- - - - - - -  - 

The fixing of a staircase on-site poses different riser, instead a nosing piece which must not be 
probkms on diilkrent sites. Assuming that the less than 90 mm (to comply with British 
straight flight considered earlier in this section Standard 585) is fitted adjacent to the rest of the 
is the one to be f a d ,  it will mean that some floor covering on the landing. 

f* the vsderaide of the string Where possible, the bottom-;ewe1 should be 
I 

will be possible. With thermalite blocks, which 
are now widely used on internal walls, this 

carried through the floor covering and bolted to 

fixing could well be done with cut nails, the joist to give maximum strength to the f 

ht the ar*g in mch staircase. In cases where the staircase is 1 m or 

b i t i o n  first. As we saw in the section on 
upper floor construction the stair-well will be 
properly trimmed and it will be over this Newel notched 
trimmer that the upper newel will be notched over trimming joist 

and screwed. A small gap of 10 mm should 6e 
lefi between the trimmer face and the back face 
pf the last riser. No tread is fitted to the last 

100 X 60 mm cadage piece 

X = witable positions 

with a sawn softwood carriage piece placed in 
the centre of the staircase and buds-mouthed 

Bolts ,through ' 'st8 
wc~rlng Mmdo( over a block which is screwed to the floor at the 

bottom. This gives considerable strength to the 
I-n of stmight flight on site whole structure and is more .likely to be done in 
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cases where the spandrel is to be panelled or 
filled in. 

The spandrel is the triangular area underneath 
the stair string which is formed by the floor and 
the underside of the string. 

Damage prevention 
Having fured the new staircase on-site, 
measures should be taken to prevent it 
becoming damaged. Offcuts of hardboard, 
which is very hard wearing, can be pinned to 
the top of each tread making certain that the 

front edge near the nosing is well protected. 

Hardboard is also used around the newel posts 
particularly to protect the corners. Strips can be 
cut to the width of each newel side and held in 
position with masking tape. However, if the 
newels are to have a paint finish there is no 
reason why the protective pieces should not be 
pinned. 

The handrail and balustrade can be adequately 
protected by corrugated cardboard which, 
again, can be held in position by masking tape 
or other types of adhesive tape. 

Questions 
Calculate a suitable going on the flier of a 
flight of stairs of which the rise is 180 mm. 

What is the minimum headroom allowed 
in the Building Regulations? 

Define the margin on a flight of stairs. 

Describe the use of the following when 
setting out stairs: 
(a) margin templet, 
(b) pitch board. 

Describe the sequence of operations when 
assembling a straight flight of stairs. 

State the minimum heights for handrails: 
(a) over the pitch line, 
(b) over the landing. 

8 Describe the method of fixing a straight 
flight of stairs to a block wall. 

9 When is the use of a carriage piece 
necessary and what is its hc t i on?  

10 Describe methods of protecting a newly 
installed flight of stairs while other work is 
in progress. 

11 Why is a gap left between the trimmer 
and the last riser in stair construction? 

12 What is the best type of fixing for the 
bottom newel? 

13 Describe the method of finishing on the 
top riser adjacent to the landing floor. 

Describe the assembly and function of a 
cradle. 



12 Adhesives 
Several groups of adhesives (glues) have been 
developed for the many uses to which they are 
now put in the Woodworking Industry. 

As we saw earlier in the book plywood 
manufacturers use a variety of adhesives to , 

produce boards of varying quality. There is also 
extensive use of adhesives in the Laminated 
Beam and Truss Manufacturing Industry. 

Modern adhesives have enabled the use of 
timber in situations, shapes and sizes that were 
unheard of many years ago. In many instances, 
the glued joint is stronger than the timber itself, 
provided that the job has been done properly. 

For this reason it is very important that the 
woodworker has knowledge of the various 
groups with their characteristics and uses so 
that the correct glue can be used for the work 
in hand. For example, it would be useless/to 
use a glue which has poor resistance to 
moisture on an external frame or door. 

Common terms 

Ckng time 
The period of time from when the glue is used 
to the time when it has reached maximum 
strength. 

Pot life 
This is the length of time that the glue, when 
mixed, will remain good for use before starting 
to lose its quality. Adhesives are not safe to use 
after the expiry of the pot life. 

SheY or storage lqe 
The period during which a glue can be stored 
before use is called the shelf or storage life. It is 
unwise to use any adhesive which has been 
stored for longer than the recommended time. 

Adhesives can be divided into five main groups: 

1 A n a l  glue 
2 Casein glue 
3 Poly-vinylacetate (PVA) 
4 Synthetic* resins 
5 Solvent rnbber 

Animal glue 
This is more commonly known as scotch glue. Brushes should be cleaned afier use with hot 
The basic ingredients are extracted from the water. 
bones and hides of animals. Some types are 
available in crystal or gclatine form and must be 
heated in a glue pot before use. However, there 

I is also a variety which can be used cold straight 
I from the tin. 

The use of scotch glue has declined in recent 
I years, it having been replaced by modern 

adhesives which are more convenient to use. 

The glue is applied witha brush. Excess glue 
I can be removed with the brush and hot water. 

Pressure is required initially to bring the joint 
up and, depending upon temperature, it will 
take between 4 and 8 hours before damps or 
other forms of pressure can be released. At last  
12 hours should elapse before any joint is 
worked on. 

This type of glue has poor resistance to heat or 
water and should therefore only be used 
internally. However, it does prbduce a strong 
joint with very good tensile'strength. 
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Casein glue 
Milk is soured, dried, pressed and ground to a will cure in 2-4 hours. Pressure is required for 
powder to produce this glue. The adhesive the initial tack, but 8 hours should be allowed 
forms after the powder is mixed with water and before working on the joint. 
the water evaporates. When mixing, the powder 
should be left to dissolve in the water for about The pot life of this glue is 8 hours maximum. 

15-20 minutes, giving an occasional stir. Therefore, it should be changed after this time. 
Casein gives a good strong joint, but because of 

Application is by brush, but thls glue has a its low resistance to water and heat it should 
tendency to stain, particularly-on hardwoods. It not be used in fully exposed positions. 

Poly-vinyl-acetate (PVA) 
This glue is the most widely used at present, 
not only for woodworking, but as a bonding 
agent in plaster and sand and cement surfaces. 

It is a white plastic emulsion which comes in 
containers ready for use although it can be 
thinned with water if required. Thinning with 
water does, however, reduce its strength. 
Brushes and excess glue can be clealned 
thoroughly with water. I t  is advisable to apply 
PVA glue to both surfaces where possible and, 
because of its low initial tack, joints will require 
cramping or other forms of pressure for up to 3 
hours, according to room temperature. 

Pot life presents few problems as this type of 
glue will retain a good consistency for long 
periods provided that the container is covered 
when not in use. 

PVA is an easy glue to use because it gives a 
fairly long assembly time which is useful in 
work where there are a number of tenons or 
other joints to assemble. The durability of the 
glue is very good; and a strong, permanent joint 
will result. However, it is strictly an internal 
adhesive because it will break down in moist 
conditions. ' 

Synthetic resins 
It is in this group that the great advances have reason, the manufacturer's instructions 
been made which have led to the introduction regaqding the amounts of resin and hardener to 
of laminated timber buildings, among other be used should be strictly followed. Both resin 
things. and hardener must be measured by weight and 

not by volume. The resins used are known as thermo-setting 
because, once set, they are not affected in any The liquid hardeners are harmhl to the ski4 
way by heat. It is the reaction of certain and dangerous to inhale. Titerefore, precautions 
chemicals which are used to convert the resin such as wearing gloves and the use of barrier 
from the liquid state to the solid and, for this creams are important. 
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Those synthetic resins most common to 
woddworking arc: 

1 Urea formoldehyde(UF) 
2 Phenol f d d e h y d e  @F) 
3 Resorcinol formaldehyde (RF) 
4 Melamine formaldehyde (MF) 

The resin and hardener are usually mixed 
according to the man-er's instructions 
and applied by brush. Howevb, in some 

instances the hardener will be applied to one 
surface and the resin to the other. 

Some ot the synthetics have gap filling qualities 
up to a maximum of 1.25 mq, after which loss 
of strength occurs. 

Synthetic resin adhesives have excellent 
properties of both durability and strength, as 
well as having very high resistance to water and 
heat. ' 

Solvent rubber 
I 

These are more commonly called 'contact 
adhesives' and are used almost exclusively on . 
non porous materials such as plastic laminates. 
This type is derived from naoptcne rubber which 
is combined with a solvent called acetm. It is 
the solvent which permits the even spreading of 
the adhesive using a scraper with a serrated 
edge or a brush. Contact adhesives are supplied 
ready for use and cannot be diluted or th&ed. 

Having applied the adhesive to both surfaces 
which are to be bonded, it is then lefi for 15-20 
minutes to become 'touch dry' before bringing 
the surfaces together. The two dry films 'grab' 
on contact and pressure can then be applied to 
increase the adhesion. 

In d f i d  situations when cutting around 
pipes etc. is necessary, it wiU be found easier 
ta place strips of narrow hardboard at about 

300 mm spacing on one surfice. The other 
surface can then be laid on these strips which 
can bt withdrawn one at a time as pressure is 
applied. More accurate positioning is possible 
using this method since no movement can occur 
once the surfaces have been brought together. 
Tolerance should be allowed for cleaning off 
when bonding plastic laminates to timber or 
chipboard worktops etc. Benzene can be used to 
clean brushes or other equipnient used with this 
adhesive. 

Solvent rubber adhesives do not have great 
holding qualities and are suitable for light work 
only. They have little resistance to water and 
heat. During use a very heavy vapour is emitted 
and adequate ventilation must be provided to 
prevent operatives from being overcome by 
these fiunes. There is also the risk of fue in this 
situation. 

British Standd Specification (BSS classitication) 
Adhesives are classified under a British used with confidence in given h t i o n s ,  
Standard Specification scheme according to especially where the durability . ~ f  the adhesive 
their properties. This system of g d h g  means is importat. A summary of the grades used is 
that materials carrying a graderademark can be i f o l l q :  
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1 WBP 
The WBP grade-mark indicates that the 
adhesive used is weather and boil proof as well as 
being resistant to micro-organisms. Examples 
are resins of the resorcinol (RF) or phenol (PF) 
types. Such adhesives are suitable for all 
exposed conditions. 

2 BR 
This grade has good boil resistance, but is likely 
to break down after long periods of exposure. 
Melamine (MF) or urea (UF) are in this group. 
They are very suitable for external use provided 
that they are not totally exposed for the whole 
time . 

Questions 
1 List five groups of adhesive. 

2 Define the following terms: 
(a) curing time, 
@) pot life, 
(c) shelf life. 

3 Why should scotch glue only be used on 
internal work? 

4 List four advantages gained by using PVA 
glue. 

5 Why should protective clothing be worn 
when using some synthetic resin glues? 

6 Why are solvent rubber adhesives also 
known as contact adhesives? 

7 List three safety measures to be taken 
when using solvent rubber adhesives. 

8 What does the abbreviation WBP stand 
for? 

3 MR 
These adhesives are moisture resistant with good 
weather resistance, but are likely to break down 
in boiling water. Urea (UF) belongs in this 
category. It is suitable for unexposed external 
situations and also has wide general use. 

4 INT 
This indicates internal use only and is not for 
use in damp or moist conditions. The adhesives 
in this category have very good durability and 
strength and are suitable for most of the joinery 
which is for ihternal use. Animal glue, casein 
glue, PVA and solvent rubber adhesives all 
carry this grading. 

9 List four glues which are for internal 
(INT) use only. 



13 Joinery fitments 
A great deal of the joinery used today is mass Particle board, e.g. chipboard, is now used 
produced. However, there is still a demand for extensively in the manufacture of all forms of 
some which has to be purpose-made. These are joinery and there are instances where it is as 
usually items of joinery where, perhaps, only good as any other material. It should not, 
one fitment is required. It is these 'one off however, be regarded as a suitable replacement 
items which are dealt with in this section. for solid timber or blockboard in every case. 

Kitchen units. 
- - 

Wall and floor units are constnicted using plastic laminate is used to cover the surface 
manufactured boards such as blockboard, areas. Drawers, doors and shelves are included 
laminboard or chipboard. In many cases a in most designs and, because of the heavy use to 

Separation or feature band 

Worktop face lamiMte 

,over-running edge laminate 
and slightly bevelled back 

Blockboard or 
chipboard top 

Balancing 
lamtnate 

Enlarged deta~l at A 

BASE OR FLOOR UNIT 
900 (drawer and cupbc:-.l 
mm space alters mth des~gn 

and requtremnt) 

Pltnth height varies from 
100 mm mln. to 150 mm max. 

Vertical ~ection~showing floor to ceiling units used in modern kitchens 
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which they are put, all components should be 
properly constructed so that joints will not 
break down during use. 

Where plastic laminate is applied to any surface 
there must also be a balancing laminate on the 
opposite face. This is to prevent distortion 
taking place which would make the panel 
become bowed or rounded. 

Particular care should be taken tc ensure that 
plastic laminate on worktops over-run the 
edging strip and have a very small bevel applied 
which will not only make the corner less 
dangerous, but will also reduce the possibility 
of it being lifted by something brushing against 
it accidentally. A small upstand is also fixed at 
the back of the top surface against the wall. 
This serves the dual purpose of covering the 
joint between the fitment and the wall as well as, 
making the worktop easier to clean. 

Drawer construction 
The size of the drawers will vary according to 
the use to which they will be put. However, 
drawer depths of between 100 and 150 mm are 
widely used. Those drawers which are used for 
cutlery should be lined throughout with felt or 
baize. Divisions of about 10 mm thickness can 
also be incorporated to separate knives, forks 
etc. 

Drawer fronts are normally slightly thicker than 
the sides and backs. This is because it is subject 
to frequent handling and use. It also enables the 
use of lapped dovetails between the angle of the 
front with each side. It will be noted that the 
drawer back can be housed into the sides 
provided it is glued and pinzod. This method is 
frequently used. Where dovetails are specified 
they should be of the plain type and care should 
be taken to ensure that the dowxaiis occur on 
each drawer side with the pins on the drawer 
back. 

The drawer bottom should be grooved into the 

Drawer construction showing alternative 
treatment of back and sides 

Drawer 
side 

Drawer 
front 

Underside of drawer showing angle blocks 
supportrng bottom 



front and sides, but not the back, This groove is 
best kept up about 10 mm from the bottom 
edge of the drawer so that small angle blocks 
can be positioned on the underside to give 
support to the drawer bottom. It will be seen 
that the back of the drawer sits on the top side 
of the drawer bottom. It is also kept down 
about 10 mm from the upper edge of the sides 
to prevent the drawer contents from jamming 
as it is withdrawn and m&ing the drawer action 
sinoother and easier. 

? 

Materials used for drawer bottoms are plywood 
and hardboard. Except in quite small drawers 
plywood must be considered the more suitable 
material since the thickness can increase with 
the size of the drawer. 4 to 6 mm thicknesses 
are most commonly used. 

The drawer bottom must be securely housed in 
the groove, the depth of which should be equal 
to the thickness of the bottom itself. 

Drawo pulls are fmed to the front af the drawer 
and these can be flush fitting or of the 
projecting type. 

Various methods of sliding arrangement are 
used, the mos& common being a hardwood 
runner which is screwed and glued to the unit 
carcass with a groove of the same size worked 
in the centre of the drawer side. A simple 
rebated method is also common and so, too, are 
the fibre composition slides which are in two 
perts. One part is let into the drawer side and 
the other fmed is to the framework. 

When the drawer is pulled out it is normal for 
the front portion to drop due to the balance of 
the drawer. T o  overcome this tendency a k i c k  
of 50 x 25 mm can be fured above the side 
of the drawer as shown in the base unit on 
page 180. 

Door construction 
W t  kitchen upit doors are flush pattern. Like 

Outer section let 
into drawer side 
full thickness 

screwad to unit 

Fibre d r a m  runmu 

KT2 a11 round 
at cM.m 

Softwood inner 
fruna 

Plywood clad 
both sides 

Hdow con? conslnrcDion 
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Top guide located . in groove 

Lipping all round 

Block or laminboard 

Fibre slider screwed 
to underside of doors 

Fibre runner grooved 
into frame 

Solid door on fibre sliding gear 

their larger counterparts they can be of solid 
construction, e.g. blockboard, chipboard etc. or 
hollow. The hollow core type are usually of a 
softwood inner framework clad on both sides 
with plywood or hardboard. Whether solid or 
hollow core the doors should be lipped all 
round with 6 mm edging strip. This lipping 
must be mifred at the corners if it will be seen 
after completion. 

Many doors are hung on hinges which have 
been specially designed for use on kitchen 
units. These hinges enable the door edge to 
abut the wall and yet still open to a maximum 
of 90°. Sliding doors are also popular for units 
in small kitchens where opening doors can be 
hazardous. Various methods of making the 
doors slide are adopted. Most common, 
nowadays, are the plastic or fibre types because 
these can provide smoother action. They are 
also capable of standing up t~ the wear on 
working parts more efficiently. 

Base unit - general construction 

The better quality wall and floor units will have 
a back in them, even if it is only hardboard. A 
back panel will not only give a much better 
appearance to the inside of the unit, but will 
also make it a stronger, more rigid, unit. This is 
because the back panel can be faed by pins or 
screws to the shelves, top? and sides as well as 
into the potboard at the bottom. A potboard is 
the bottom member of the base or floor unit, 
i.e. the shelf on which pots etc. may be stored. 
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Plinth are.nearly always included on floor units 
because they enable the fitment to be scribed to 
the floor, thus taking up an, discrepancy in the 
floor surface without interfering with the main 
body of the unit. Such plinths are sometimes 
quite separate from the unit itself, but can also 
be made integral to the framework as a whole. 

Glass sliding doors are frequently fitted into 
nylon or fibre channels dn kitchen wall units. 
The deeper channel is grooved into the top rail 
~f the framework. This allows the glass to be 
pushed into the top first and then lowered 
safely into the bottom groove without falling 
out when resting on the bottom. 

Built-in wardrobes or cupboards 
Fitments which are built-in on site fbrm an 
increasing part of the carpenter and joiner's 
work th& days. Such fitments include 
wardrobes (for the storage of clothing), airing 
cupboards (to house hot water tanks or cylinders 
where clothes are placed on slatted shelves to 
air) and other forms of storage cupboards. 

These mainly consist of a kame constructed 
from material about 25 mm in thickness and 
between H) and 75 mm,h width. 'This frame 
should be mortised and tenoned throughout. 
Intermediate rails need only to& stub tenoned. 
The type of f m e  will dtpend on the 
qg&tments. For instance, most built-in 
wardrobes are designed with a pair of doors 
above and below the intermediate rail which 
separates the upper dead storage space 
(sometimes called the hat shelf) from the lower 
portion. The lower section should be at least 
sufficient for what is called 'long w i n g ' .  This 
really means that the longest garments can hang 

12 mm section 
recessed into 
tof~ rail 

9 mrn suction 
recessed into 
lower rail 

Fibre track for glass sliding doors 

on the tubular hanging r&l without coming into 
contact with the bottom of the unit. 

Wardrobes 
Wardiobes are often built into a recess, which 
means that only the front frame is required. 
This is futcd to vertical battens on each side 
which must be fmed securely with screws and 
plugs. Much of the strength depends on -this 
f ~ i n g .  Occasionally, a return end may be 
necessary and this should be equal in width to 
the depth .of the wardrobe. The return end 
should be framed up in similar materhs to the 
fiont fnune and clad with plywood over the 
whole surface. Where a plinth is incorporated 
in the design it is best for this to be of similar 
height to the skirting which is adjacent to it. In 
this way the line is carried round the room to 
give a pleasing effect. 

Or* hinges are normally used on this type 
of fitment in conjunction with cupboard locks 
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I 
I 

Airing cupboards 

1 .  Airing cupboards have an upper and lower 
door, one of which gives access to the tank or 

I cylinder while the other opens on to slatted 
shelving. Battens measuring 50 X 25 mm are 

Built-in wardrobe often used for this shelving, with similar 

1 battens acting as bearen into which the slats 
can be screwed. There is no set size for the bP 

(if locking is desirable). Straight bolts are used between the battens, but a widely used formula 
1 on the inside of one door at the top and bottom. is to make it the same as the thickness of the 

This door can only be opened after the first battens being used, e.g. about 25 mm. 
door has been unlocked. 

In turn, these slatted shelvs are supported by 
Matching handles are fitted to the face of both bearers, normally 50 x 25 mm, which arc fixad 
the upper and lower pair of doors. to the sides of the cupboard. 



50 x 25 mm slats 

T 
Distance 'A' = distance '8' 

N h g  cupboard 

Since airing cupboards are seldom locked the 
doors are fitted with cupboard catches, usually 
of nylon, which are screwed to the inside of the 
door for neatness. Only a knob type handle is 
fmed to the outside face. 



14 Panelling and casing 
Panelling, which can be applied to walls and 
ceilings, is erected in one of two forms: framed 
panelling and direct cladding. 

Framed panelling 
This form has an outer frame which may be dado panelling which covers the lower area of 
include both vertical and horizontal wall from the-floor to the dado or chair rail - a 
intermediate rails. It can run from floor to height of approximately 1 m. 
ceiling, which is known as full heipht. or it can 

Framed panelling 
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If it is to be painted then softwood is adequate, 
but where a natural wood finish is desired then 
one of the attractive bardwoods would be more 
suitable. The framework would normally be 
around 75 x 22 mm with a wider bottom rail, 
perhaps 15b x 22 mm. Tbe bottom rail width 
depends on whether a skirting board will be 
fixed to the face. If this is so, the bottom rail 
need only be wide enough to provide a marg& 
of similar proportion to the rail width plus 
about 25 mm to run behind the upper edge of 
ihe skirting. The vertical members run to floor srou 

level to provide adequate backing for the 
skirting. 

Panels are usually 6 mm thick plywood grooved 
into the framework. Mortises and tenons are 
used throughout the framework construction - Internal angle 

those on ourer members are haunched where 
appropriate and all intermediate tenons are 75 mm 
stubbed. External angle 

Framed panelling is fixed to grounds which, in 
turn, must be securely and accurately fixed 
before the framework is applied. 

The grounds are normally sawn softwood 
50 mm wide and 18 mm thick. It is essential 
that the grounds are fixed at frequent intervals, 
pr~ferably with rawlplugs and screws. 

' A straight edge or string line should be used to 
make certain that the grounds are not only 

Fmmed dado height panelling 

0 

plumb (vertical) but also absolutely flat across 
the face of each ground. Packing pieces should 
be used behind the screw fixings if the wall 
surface is uneven. The packings are situated 
behind the screw to prevent them falling out 
and causing movement in the panelling if 
shrinkage should take place after fixing. 

Direct cladding 
The availability of a wide range of matchings in softwood ;nmllrlds should be fixed securely and 
both hard and soft wood, as well as a large accurately as for framed panelling. 
number of decorative faced sheet materials, has 
resulted in this form of panelling being widely 

Matching boards of various design are widely 
used either vertically or horizontally. This type. 

practised. 
of cladding is often used on ceilings. The 

For the work to be of a high standard, sawn matchings are, in most cases, 100 mm wide and 



Ceiling 

. 30 x 30 3 mm scotia 

Ex 100 x 10 mm 
vertlcal cladding 

50 x 16 mm 
grounds 

Pictorial view of vertica/ cladding 

100 x 16 mm 
combined ground 
and skirting 

Close ~ointed Open jointed 

Types cf matching boards used for cladding 

either 16 or 25 mm thick. Thinner boards are 
also used for panelling interiors, but care must 
be exercised to ensure the suitability of all such 
boarding with particular regard to moisture 
content. An equally wide range of 6 mm thick 
'-ardwood veneered plywood i s  also available 
i3r panelling walis, provided suitable grounds 
have been f ~ e d  prior to cladding. 

The vertical and horizontal joints are normally 
covered with plain or moulded cover fillets. 
Whether the surface is panelled with matchlags 
or sheet material the skirting is best formed as a 
recessed flat member. This gives toe space to 
prevent considerable damage being done by 
people accidentally kicking against the panelled 
area>. 



Casing 
This is the term given to the covering of pipes, 
beams or columns etc. which is frquently 
carried out by carpenters on-site. As for 
panelling, sawn ~ ~ o o d  grounds form the 
base on which the covering or cladding material 
is futed. 

Materials for cladding vary with the type and 
requirements of the casing. Quite often 
matchings are used as in prrnelling or, 
alternatively, plywood can be used. 

Beanla 
In some steel fiamed buildings British Steel 
Beams (BSB's) have to be rrcrdlbd to enable 
plaster board to be fued More king plastered. 
In casing of this kind a minimum of two 
thicknesses of plasterboard is rquired. The 
cradling can be framed in 50 x 25 mm 
so!bood with comer halving joints formed at 
each angle. 

Noggingpiaau have to be cut accurately and 
driven hard into the web of the BSB. This is 
made easier by the fact that the rolled edge of 
the beam is tapered slightly, giving the nogging 
picce a wedge-like grip. Cradles should be fixed 
at not more than 600 mm spacings in urda to 
make the cladding rigid. 

Pw-1.k 
When pipework has to run from one floor to 
the floor above it is usually situated in tk: 
corner of the ruom. This permits the pipe or 
pipes to be cascd neatly and avoids unsightly 
service pipa being on view. 

A sub frame of 32 X 20 mm material fraoicd 
together with halving joints should be ma& up 
with a return side of sufIiaent depth to dear 
the pipes which are to be cased. Battens of 
50 i c  25 mm should then be futed securely and 
vertically to each wall so that the skeleton frame 
can be screwed to them. This now l e ~ v e  nylv 

200 x 100'- 
Bdtiah rM bnm 

mUncred6fng 

. ' F m l u d  pip. uring K 

Altomotin mthod * 
[using thicker plymood) 
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Removable pay1 for 

PBrt isometric view showing removable panel 

the cladding to be applied. Plywood is often 
used for this purpose because it can be prepared 
to receive paint, wallpaper or even ceramic wall 
tiles as a finish treatment. 

Where pipes which are to be cased have a stop- 
cock or valve, a removable access panel must be 
provided to enable hture maintenance or repair 
to .be carried out. 

Baths 
Baths often have to be panelled. The work must 
include removable access panels at the end of 
the bath where both the taps and waste are . 
situated. 

plinth 68th panelling 

- 50 x' 50 mm 
fratning 

Rim of bath 

Ex 50 x 50 mm 
wck~ng behlnd 
framing 

screwed to floor 

Vertical section showing m n s  of fixing 
framework 

Any plywood used for this purpose should be of 
the WBP grade because of the condensation, 
heat and other extreme conditions which are 
frequently encountered in bathrooms. 

The framework.should be in 5Q. X.-Q- 
soft~rood which, when assembled, can be placed 
inside the rim of the bath and securiid by 
packing pieces. A toe space should also be 
provided. This can be formed by screwing a 
length of planed 75 x 50 mm on the floor on to 
which the main frame can be seated and 
screwed. 

The reason for such sturdy frames in bath 
panelling is, of course, the fact that in such a 
position the panel is likely to be frequently 
knocked or-leaned against fairly heavily. 



15 Temporary carpentry 
A great deal of carpentry work is erected on 
site, only to be removed when the purpose for 
which it was built is completed. The three main 
categories of this fnnpmary urrpcnrry are: 

1 Form-k 
Commonly called 'shuttering', this is the 
temporary casework used for the casting of 
concrete 'in-situ' (in position) and the moulds , 
used for concrete components which arc pro 
cast (made out of position). 

2 Centring 
This is the name given to the work of providing 
temporary supports to brick or stone arches 
during construction. 

3 slum'rrg 
When a building becomes unsafk or is likely to 
d e r  damage because of nearby works, a 
system of shoring can be used to 'propy it up 
until it is made safe. , 

Formwork 
With the number of concrete strucnues be& 
built nowadays there is an enormous amount of 
formwork or shuttering which has to be carried 
out. 

A great deal is also precast off site in factories 
equipped to fabricate large and small sections of 
reinforced concrete sections fop erection on site. 
Smaller components such as precast lintels or 
coping stones are often made up on site, but not 
in-situ. For this type of work timber mould 
boxes are constructed which can be easily' 
dismantled and refiUed as many times as 
required. Some accuracy and attention to detail 
is necessary, especially where a good quality. 
finish to the face of the concrete is specified. 

Mould boxes 
Take, for example, the construction' of a box for 
a number of saddle-back coping stones required 
to surmount a brick wall with an overhang and 
drip on each side. 

The material usdmust be able to withstand 
continual assembiyiind dismantling as well as 
having high resistance to kuer. Plyw6od of A 

WBP quality and 19 mm thick i s  wed i t h i s  
case. 

' C  

I9 mm WBP ply 
s1d.r and ends 

I 19 rhm WBP ply centre te 50 X 25 mm edge pieces 
form br* races  with 6 mn half round 

19 mm WBP piy base board i 
32 x 32 mm kicker 
to prevent spread 

Section tkrough t n o u l d k ~ ~  sbvhg qmwal , 
construction 



&rpbdudt&wofmouMbaxMb~Hng 
and f@htl dtw fMhg 



A base btnard should fmt be cut with about a 
100 mm overhang on each side and at the ends. 
The sides and ends arc cut to extend from the 
bPseboardandtoallowthefbll~essofthe 
coping stone. The saddle-back dkt is formed 
by building up the bottom of the box with two 
splayed members. In addition, the end pieces 
arc cut to receive a piece of ply that will form 
the groove which sitq on to the brickwork. 
Drip arc formed by pinning 6 mm half m d  
on the two side mcmben. Battens (about 32 x 
32) are screwed throughout each long side to 
prevent spread or distortion when filling. 

In some instances reinforced concrete is used 
for all parts of the main structure of the 
building including floorsy wallsy columns and 
beams. For economic reasonsy thaefore, it is 
necessary to reuse timber formwork repeatedly 
forthesameopcrations.Thisismadc&by 
the regular and correct use of &use agents. A 
rckasc agent is a liquid which when applied to 
the inside fices of the formwork will prevent 
adhesion between the timber (or steel) ahd 
concrete surface. Adhaion can result in damage 
to the shuttaing and produces a poor qual~ty 
fmish to the concrete. 

Although a great deal of timber is used in this 
work steel is also quite widely used and it is not 
uncommon for a combination of timber and 
steel to be in use at the same time. When 
dismantling (striking) the formwork, whether 
steel or timber, care should be taken not to 
damage the material and it should be 
thoroughly cleaned and stored ready for re-use. 

Wntd borer 
Apart fim concrete st- it may also be 
ncccmuy to erect formwork for r&'d 
concrete tint& which arc to be formed in-sku 
on traditional brick-built structures. 

Although this is, perhaps, a fairly straight i 3 & M q p s n b r g m t o & -  
forward example of formwork it must be borne b r  shuttdq) for bsitu Ahtd 
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50 x 25 mrn stretcher 

100 x 25 mm cleats 

0 x 30 mm ktcker 

50 x 25 mm cleat 5 x 25 mm braces 

Headtree support 
made up from 
75 x 75 mm sawn 

- softwood 

200 x 28 mm basa 
or sole plate 

Vertic8f~ionWowMg formwork to in-situ lintel 

in mind that the same principles apply to lintel 
boxes as apply to the more complex shuttering 
work. All shuttering must be constructed in 
such a way as to withstand the compound 
weight of wet concrete when it is poured and to 
hold the concrete in such form as required until 
it has cured. 

The brickwork will be built up to the course 
which is in line with thertop edge of finished 
concrete, making allowance for the appropriate 
bearing on each side of the opening. This 
b r i n g  will vary according to the width of the 

opening, but a useful rulesf-thumb method of 
calculating it is to divide the clear opening 
width by eight. Only in special circumstances 
will it exceed 450 mm on each side. 

All lintel boxes are made up of a soffit and two 
sides, normally cut from 19 mm ply of WBP 
quality. The soffit is cut accurately to the 
overall width of the lintel tp enable the sides to 
be nailed to it on each brick face. Bearers of 100 
x 25 mm softwood are fmed on the underside 
at not more than 600 mm centres. These 
bearers provide stiffening to the ply soffit and 



act as a pad for the vertical supports of 100 x with the soffit being leveikd in on its s u p p m  
75 mm softwood. The over-run on each side with folding wedges positioned betwttn the 
can be used for nailing bracing to the side to wRit bearers and the supports to give .ng finc 

prevent deflection. Lintel box sides should be diusrment that map be m~e~58q before f m g .  
allowed to run p a s  the brickwork at each end ibLh. rmku mua be cut in pairs md with 
for a safe distance. Cleats of the same size as the a drive taper) for -acy. 
soffit bearers are nailed on the outside to Sie Tbc thea be fued -. Metal 
up with the bearer position. This is to add beam cramps are best for each end across the 
stiffness to the side and provides additional brickwork, but snetchcrs of.50 X 25 mm sawn 
fwing for the bracing, which can be 50 x softwood are nailed across the top of the box to 25 mm sawn softwood. keep the structure paiallel. Another method 
Firing the l i tel  box into position should begin using distance p*m with clmk i s  dm m. 



Nailing in all formwork is best done with a 
double headed shuttering nail called a duplex 
nail. These are driven in until the lower head 
takes up, leaving the upper head projecting for 
easy withdrawal during the striking 
(&mant!ing) operation. 

wall form0 
Formwork to walls is sometimes carried out in 
steel shuttering panels, but is also frequently 
const~~cted of 19 mm ply panels supported by 
100 x 50 mm studs and braced. When the wall 
is of moderate size it will often be shuttered for 
and cast in one operation, but on larger walls a 
system of climb& m l l  f m s  is used. 

Before either method is commenced, however, 
starter walls, which are commonly known as 

100 x 50 mm- 
twin studs 

Shickers', are cast in the exact position of the 
wall. These kickers are about 50 mm high and 
are positioned when the concrete floor slab is 
being poured. They provide an accurate start 
for the wall forms which are to follow. 

The first stage in a climbing wall form would 
be to construct the form to be filled up to 
1.2 m. Rawl-ties are used both as distance pieces 
and to ensure a uniform thickness for the wall. 
These ties are in three parts: a central section 
which remains encased in the concrete, and the 
two outer sections that are unscrewed after the 
concrete cures which also releases the plastic 
cone. It is into these threaded ties that the wall 
form is bolted for stage two of the operation. 

The two most important aspects of wall 

Radtie position 

~i&k 
Stage 1 from kicker Elevation of stage 1 Stage 2 

Uimbihg ws// form 



fi,rming are fmly that it is absolutely plumb 
(vedcal) and secondly that it is d ~ c i e n t l y  well 
braced aild struttal to remain this way when 
king powd. A key picre of 75 x 32 sawn 
aoAwood is  placed in the centre ofthe top 
aurfirceaadidhgwall f o ~ t o p r o v i d C a k y  
@move) fbr the next section when it is cast. 

$mm a n  be timber, or adjurub steel props 
ehich are widely usad in # types of formwork. 

moOr Grmr 
Concrete floors of thicknesses ranging fiom 
100 mm upwards must be supported during 
consuuct ion. 

The decking used for this purpode is either 
19 mm plywood of WBP gnde or steel @Is 
600 x 600 mm. Plywood decking is supported 
6y joists of 100 X 50 mm sawn softwood 
which, in turn, is supported by 150 X 63 mm 
nuinus. T i r  or st& props cue used to , 
support the whole structure. Whetha steel or 
timber the props should have a sok plate 
cunning throughout each row ofprop9. Spacing 
ofbetwccnl200and 1808~~,dcpcadingan 
the thickness of floor dab, is sufficient. The 
props themselves should x spaced abut  1 m 
a m .  

Adjustable steel props have a screw adjustment 
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which enable any adjustment to be made. The 
props should have a stirrup attachment for the 
runner to sit into for safety. 

Timber props are usually 63 x 100 mm sawn 
softwood and must have folding wedges at the 
foot of each for any adjustment required. Cleats 
of 100 x 25 mm about 300 mm long are n~iled 
to each side of the props to retain the runner in 
position. 

Where the distance between the bearing walls is 
4 m or less a patent steel floor form can be used 
in conjuction with the steel panels mentioned 
earlier. These are in the form of telescopic steel 
beams which are triangular in .section. They are 
placed at appropriate centres from wall to wall 
and do not require any other support from 
underneath. 

Columns and beoms 
The casings for beams and columns are often 
erected and filled in one operation, there being 
provision made at the top of a column case for 
the beam casing to run through. 

As with wall forms, kickers (or starters) are cast 
during the pouring of the floor slab to give the 
column case a fm anchor when it is placed in 
position. 

Column sides are usually cut from 19 mm thick 
shuttering quality plywood, although planed 
T and G flooring boards are also widely used. 
Plywood cases must be supported throughout 
their length and this is done with 100 x 500 
mm vertical timbers at the corner of each face 
with intermediate rails being positioned to 
coincide with the steel column clamp positions. 

Where T and G boards are used a different type 
of clamp called a yoke can be used. This 
consists of 75 x 50 mm pieces on each of two 
opposite sides bolted through on the other two 
faces with 15 mm diameter bolts with nuts and 
washers. Note that wedges are used between the 

Nail bar used to 
remove beam at 

bJ strikin~ stage 

Patenr steel floor forms for small spans 

Steel column clamps on column case - made 
up as four sides before erection 

Timber yokes supporting column case 



column case and the bolts to prevent distortion 
taking place. 

Whichever method is used to clamp the case 
sides together, the intervals must decrease as 
they get neara the bottom af the column. This 
brings the clamps or yokes c l d r  together at 
the bottom to resist the hp?mstatic pressure 
which builds up during the pouring of the 
concrete. 

Beam sides and soffits are more often cut from 
19 mm plywood although, once again, T and G 
boards are not uncommon. The soffit boards 
are, as in the lintel box, cut accurately and 
parallel to the overall width of finished beam. 

In many cases the beam and the floor slab 
decking are erected at the same time. Because of 
this and the construction principles used there 
is ample support given to the plywood sides of 
the beam &sing. 

The soffit is supported by adjustablisteel props 
or timber head-trees. The steel props also have 
the headtree attachment when used in support 
of a beam soffit. Timber head-trees made from 
100 x 75 mm have a cross-piece fixed by cleats 
across the top which, in turn, have 45" diagonal 
braces to support both ends, (shown on page 
192). Adjustment to timber props is by folding 
wedges at the bottom between the prop and the 
sole plate. When the final adjustment has been 
made it is good practice to hail through the thin 
end of the top wedge into the thick end of the 
bottom wedge to prevent any accidental 
movement. 

It will be noted that the floor decking bears 
upon the beam side. The edge of the floor 
decking in this position is splayed back to 
prevent the decking board from becoming 
trapped when the striking takes place. 

In all formwork alignment (of columns etc.) 
levelling and plumbing (vertically) are of 
paramount importance and time ~hust be spent 

SuQgested yoke or dsrry, 
spahgs in columns up 
to 2.UUlrn h&h 

50 x 25 mm 
brace 

Detail of beam casing 

on checking them before concrete is poured. 
Striking, too, must be carried out sensibly and 
carehlly in the interest of s a w  and for 
maximum re-use of timbers and forms. 



Centring 
When a brick or stone arch is to be built, the 
carpenter must provide support for it. This 
support must be strong enough to hold the 
voussoits (bricks or stones forming the arch) in 
position and also be exactly to the required 
shape of the arch. This is called a centre. 

Ar~nes can be any desired shape although the 
majority are semi-ct>cular (half circle), segmental 
(less than half circle) or ellz$tical. Those arches 
whose shape is a pan of a circle are reasonably 
easy to set-out, but elliptical arches pose a 
different problem and have a number of ways 
by which they can be set-out. 

Probably the most simple method of setting-out 
an ellipse is what is known as the trammel 
method. The longest axis of the ellipse is called 
the major axis and the shortest is called the 
minor axis. The trammel (a small flat batten) is 
marked with half the major and half the minor 
axis on it. With the minor axis mark moving 
along the major axis and the major axis mark 
moving along the minor axis the points are 
marked at frequent intervals until the fill curve 
has been drawn. 

The line or level from which the curve of the 
arch cosiimences its shape is called the springing 
line. In elliptical arches the springing line is 
usually on the major axis. 

When setting-out any arch centre it is 
important to pay particular attention to the 
span, which is the clear opening size between 
brick or stone jambs, and the rise which is the 
vertical height in the centre of the arch 
measured from the springing line. 

If the arch is of only slight curvature with only 
a small rise which d&s not warrant a built up 
arch centre, it can be supported with a turning 
piece. This is cut from a solid piece of timber, 
taking care to shape the curve accurately to 
conform to the shape of the arch. 

Springing 
line -L 

Span J 
Semi-circular brick arch 

Line A d  bisected 
to produce centre X 

A 

Rise 

A 

1 

XL Centrp line 

Setting-out a segmental arch 

: Minor axis 

Major axi 

L Span J 
Using the trammel to set-out an el/pticd arch 



Springin0 lim Ex 200 X 100 mm turning piece 

Turding picces and small arch centres are 
supported by props of 100 x 75 mm sawn 
softwood which stand on 150 x 32 rnm sole 
plates. Foldin8 wedges are used for final 
adjustment, but in arch centering they 'arc 
placed at the top of the supports just below the 
springing line. 

Arch centres up to 1 m span arc ofm made up 
in a simple fashion with 19 mm WBP plywood. 
Ribs are cut to the shape required and each 
truss consists of two layers of ply nailed 
togetk for greater strength. 

The thickness of the wall which is to be arched 
will determine how far apart che two rib frames 
will be, but in all cases hggings have to be 
nailed to the outer curve ( e x t m h s )  of the arch. 
In small arch centres the laggings will ofien be 
made up of two layers of t h h  ply (exterior . 
grade) nailed to the outside curve of the centre, 
whereas in centres for larger spans the lageings 
will be 'in batten form. In addition to providing 
a surface for the arch to sit on during 
construction, the laggings also act as a brace 
between the two trusses. . 
A k y s  tcmnnk to dloco fm the thickness of the 
@phgs when setting out the c u m  of the centre. 

Suitable centn, for segmental mhes of d 
=P' 

4 
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Laggings should be kept back about 
6 mm from each face of the wall to avoid 
interference with bricklayer's lines or levels. 

As the span increases the design of the truss 
changes so that its strength will increase to take 
the extra loading which will be placed upon it. 
These larger trusses are also built up with two 
layers of board each 25 mm thick. The ribs are 
those members which are shaped on the outside 
(extrados) and the supporting members which 
generate from the centre of the curve are called 
struts. Across the springing line is a member 
called the tie which must always be in one piece 
because it prevents the spread of the centre 
when under load. All the joints are simple butt 
joints which must be cut accurately and each 
truss is assembled in such a way as to ensure 
that all joints are staggered for maximum 
strength. T o  give further rigidity to the centre a 
diagonal brace can be nailed between the struts 
in the depth; 

Laggings for this size of arch are sawn softwood 
battens 19 mm thick. The width is dictated by 
the severity of the curve because laggings must 
not be so wide that they rock on the arch curve. 

Ex125 x 25 mm ribs 
44 x 19 mm 

100 x 25 
struts 

Trussed segmental arch centre 

In gauged brick or stone arches the laggings 
should be nailed side by side in a continuous 
line, this is called close lagging. In other arches 
open laggikg with spaces of about 20 mm 
between battens is adequate. Laggings should 
overhang the truss by 12 mm on both sides. 

Wider arch spans require a pair of support 
posts at each end braced together to prevent 
spread, with folding wedges for adjustment and 
easing. A segmental truss is shown in elevation 
for a span of 1.5 m together with the part 
elevation and section of a semicircular trussed 
centre suitable for a span of 3 m. 

Vertical section 
through the centre 

Suitable trussed centre for spar,s up to 3 m 



- 
When the brick or stone arch is set the centre centre. This takes up any settlement which may 
should be caccd before dismantling. This means occur in the newly built arch. The centre 
that the folding wedges arc knocked back to should remain in the cased position for a day or 
allow a fractional drop ( a h t  4 mm) in the arch two. 

Shoring 
TWO main systems of shoring are used hifly ~ e r d  shoring 
widely: dead shoring and raking shoring. The So called because this type is used to carry :he 
principles of each should be studied closely and dead load of the brickwork etc. when an 
fbllowed whenever shoring is required to a opening.is to be formed or when an existing 
building. opening needs to be widened. 

Dead shoring used to e d g e  opening and 
insrwtbesms 

Oversite 
concreto 

Vertical wction showing 
inner takm through 
timber floor to bear  on 
owsite COncIae 
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Timbers of square section are positioned above 
the line of the lintel or BSB. These are called 
d e s  because they pass through the wall. 
They are supported by timbers of similar size 
called shes. The shores must be stood upon 
sole plates which, in turn, must stand on firm 
ground - preferably concrete. Under no 
circumstances should shores be placed on 
suspended timber floors. 

Shores should not normally exceed 1200 mm 
centre to centre, but the size of the opening and 
the amount of load to be supported above will 
dictate their size and spacing. Cleats are nailed 
each side of the shore at sole plate level to 
prevent it becoming dislodged, while at the 
upper end metal dogs are used to secure the 
needle to the shore. 

Position of cleats and dogs 
Whatever number of shores and needles are 
used they should be linked~ogether by the sole 
plates and bracing where necessary. The main ' 

consideration for the positioning of the shores is 
that they should in no way interfere with 
placing the lintel or beam into position. They 
should also give the bricklayer room in which 
to work. 100 x 50 head 

Folding wedges can be used to take up any 
discrepancy where the brickwork being 1b0 x 50 mm 

supported comes into contact with the needles. struts 

Where there are window openings above the 
dead shores they should be strutted in the 
manner shown. This will prevent any re- 100 x 50 mm 

sill 
directed forces above the shoring from causing 
distortion or fracture to brickwork around the strutted window opening 
openings. 

R8king shorn 
These are used for very Merent reasons froM 
the dead shore, although there may be occasions 
when the two are used in conjunction with each 
other. 

Raking shores are designed to give external 
support to a building which may have become 



in danger of collapse. They are more rarely 
used when the building is adjacent to a site 
where construction work is about to be 
undertaken which could cause serious 
movement or vibration and the shoring is 
erected for precautionary reasons. 

The system may consist of one or more rakers 
depending upon how many floors the building 
possesses. Those with a number of floors to 
support are known by the number of shores 
used, e.g. single raking shore, double raking 
shore etc. A single raking shore consists of a 
wallpica of 225 x 75 mm secured flat against 
the wall with metal wall hooks against which 
the shore is positioned. At the head of the 
150 x 150 mm raking shore a needle of 
100 x 100 mm passes through the wall plate 
about halhay into the wall thickness. 

The angle of the shore should be about 60° and 
in no case should it exceed 70°. Immediately 
above the needle a cleat is fmed and housed 
with a splayed housing into the wall plate, this 
will support the needle in taking the thrust. 
Particular attention must be paid to the position 
of the raking shores in relation to the floors. It 
will be seen from the illustration that the centre 
line of the raker picks up the corner of the wall 

a plate carrying the joists. Where the joists are 
parallel to the wall being supported the centre 
line of the shore intersects with the centre line 
of the floor thickness in the centre of the wall 
thickness. This intersecting point is called the 
no& point. 

The fwt of the shore is seated on to a sole plate 
of 225 x 75 mm which should be placed on 
very firm soil or weak concrete mix. An angle 
of 80" between the raking shore and the sole 
plate will assist in allowing the raker to be eased 
idto position (tightening as it goes) without 
undue hammering or force which would 
certainly be unwise with a wall already 
becoming unsafe. A notch is formed in the foot 

Centre line of shore 

225 x 75 rnm I 
"Ie Solid earth or rm-: 

rn~xed conp - - * -  

Raking shore 

of the raker to enable a nail or crow-bar to be 
used for easing the shore into position. Having 
obtained maximum tightness on the raker a 
cleat should be nailed on top of the sole plate 
hard against the foot of the shore to prevent any 
loosening. 1n addition, metal dogs-are used to 
secure the shore to the sole plate. 
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Bracing is used to tie the shore to the wall plate 
and give more strength to the structure. Such 
bracing is usually 150 x 25 and should be fmed 
at right angles to the rake of the shore. 

This type of shore may well be used in 
conjunction with dead shoring if the opening to 
be formed in the wall of the building is ofsuch 
proportions that the remainder of the wall is 
liable to be disturbed. 

All shoring systems should be eased in the same 
way as arch centres before being totally 
dismantled. Failure to do this may result in 
sudden movement which could cause hrther 
aamage to the structure. 

mp Cleat 

w 
\ Needle 

Metal dog 

Small notch i;l toe 
of raker to insert 
nail bar 

Raking shore foot 
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Two types of timber fhme building are erected 
by carpenters on site. Both types are reasonably 
strhightforward, provided some knowledge of 
their construction is known. Those referred to 
are: 

1 Site huu 2 Timberframe houses 
These are erected on site at the commencement This type of dwelling is still fairly widely used 
ofbork and are used to house oftices, stores, because it provides a warm, comfortable home 
toilets and mess-rooms for the duration of the which does not require heavy plant and lifting 
job. equipment to cany out construction on site. 

Site huts 

Softwood framing is used in the prefabrication of provide timber sleepers from which to 
these huts, 75 x 50 mm being a very common commence the erection. 
size. Because of the fact that they have to be 
transported h m  site to site the panels kept 
to a size which is easflo handle. Construction is 
of the simplest kind and in some cases the panels 
are bun jointed only, However, the better quality 
huts will have ogen (slot) mrcke and tenons at 
each angle. Openings for doors and windows are 

Roof sections are either single or double pitch, 
but whichever is used the angle of pitch is always 
low, seldom being more than 22 %O. These are 
bolted to the top rail of the wall panels. The 
height to the eaves rarely exceeds' 2 m, which 
permits the use of standgrd height doors. 

formed within the studded frame where If some site personnel are to work in the hut all 
required, but both doors and windows are of the time, it is sometimes lined internally to give 
simple design and construction. Ledged and extra comfort. The lining in most cases is 3 mm 
braced doors are often used and a sash of simple hardboard, but before it is fixed into position 
construction is top hung into a simple lining insulation quilt is placed in the cavity between 
which surrounds the opening. the internal cladding and the inner lining. 

Side and end panels are stood on and bolted to 
the floor sections. The floor sections should be 
laid into position first unless the floor is to be 
concrete, in which case they stand directly upon 
the concrete. The comers of the panels are 
bolted together with coach bolts and washers to 
provide a rigid structure. 

External cladding 
External cladding can take a number of fonns. 
Simple feather edge boards nailed in a 
horizontal position are very common, as are 
shiplap boards and horizontally fixed T and 
G vee jointed match boards. In this type of 
construction a layer of felt is sometimes fixed to 

The site must be levelled off over the whole the framework immediately under the cladding 
area of the hut. It may even be necessary to to act as a water bamer. 
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Note that all sections separate at the centre 
Floor sections are optional 
Front roof members omitted for clarity 

Typical site hut construction 



Timber frame houses 
There are many reasons why timber frame 
housing is still popular. They can be erected 
very swiftly on site without expensive 
equipment and are easy to insulate for heat and 
sound, thereby catthig costs and increasing 
comfort. However, these houses are not exempt 
from the Building Regulation rquirements - 
like all other building works they must l l l y  
satisfjr the regulations. 

The houses can be single storey (bungalow) or 
have ground and first floors. They can be 
detached or semidetached. 

The two principal methods of construction a r c  
, 

Balloon framtng 
In this method it will be seen that the external 
studs run from ground level up to under eaves 
and, with the roof, form a continuous external 

Gang Mil trussed rafters 

97 x 44 mm head plates 

97 x 44 mm stud 

97X21mmribbon / 
97 x 44 mm head binder k 

97 x 44 mm head plate 

97 x 44 mm studs -& storey height only 

97 x 44 mm studs 
running full height 

I 1 97 x 44 mm sole plate. ] I 

Vertical -ion through Vertical section through 
balloon frame method . platform fmme methw! 

Methods of constructing iwo storey timber framed houses 
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line rather like a balloon. A head binder and sill It will be seen that the effect of storey height 
are used above and below the stud frame. framing is to 'sandwich' the floor between the 
Carrying the fust floor joists is a member called storeys and this results in a very rigid structure. . - 

the rib& which is 97 x 21 mm PAR (planed Unliie stmctunl timbers in tnditionnl all round) and recessed full thickness into the 
stud framing. buildings these timbers are planed all round 

before use, and in addition, all timber used 

Platform framing 
This method is more popular nowadays than 
balloon framing. There may be several reasons 
for this, among them being the comparative 
simplicity of on-site work. The fact that wall 

must be stress graded: it must be mechanically 
or visually tested for strength, Two grades are 
used: GS (general structural) and SS (special 
structural). Wall frames are GS grade, whilst 
lintels and joists are SS grade. 

frames are only storey height greatly reduces Wall frames are made up from 97 x 44 planed 
the amount of plant or mechanical apparatus sohood  and should not exceed 3.600 m in 
necessary to erect the frames. length, the height being a standard 2.365 m. 
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Studs are placed at 600 mm centres in order to 
make maximum use of sheet materials. All 
frame parts are bun jointed. 

Window and door openings are formed where 
nccessaty. Each opening over 1.500 m has a 
lintel above supported by what are called -Ic 
m&. Lintels are 219 x 47 mm and are paired 
for tach opening. Openiqgs smaller than 
1.500 m are framed up in the normal way 
without lintels. However, no opening in a wall 
frame should exeeed 2.100 m. 

All exterior wall frames are clad with 8 mm 
thick Douglas fir plywood sheathing which 
must be WBP grade. The exterior wall frames 
arc held together by a 97 x 44 mm had  bin& 
which is nailed into the top edge of the frame. 

Interior wall framts which forp the partitions 
within the house are made up in the same way 
as the exterior frames, with the exception of 
plywood sheathing which is not used. Some on- 
site use of 97 x 44 mm studs for the fming of 
internal partitions will be necessary+ 

Trussed rafters of the kind described in 
Chapter 9 are used for these houses and are 
between 22 H0 and 40° pitch. The rafters are 
spaced at 600 mm centres so that they will be 
positioned directly above the wall frame studs 
as well as the floor joists below. The trussed 
rafters are seated upon the head binders on the 
front and rear external walls. 

B m g d o w t r p e b ~  . 
The sequence for the erection of a bungalow 
type timber frame building after the concrete 
foundations up to DPC @amp Proof Course) 
level would be as follows: 

1 Lay baseplates 
These will give correct outline of building for 
the joists and floor dedring to be permanently 
fued. 

2 Erect, plumb and hrace external and internal 
wall panels 
This will allow the head binder to be fmed 
thoughout, m&ng certain that joints of head " 

binders and wall panels are staggered. 
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3 Erect and brace trussed rafters 
The roof is then covered with sarking felt to 
allow work to continue inside the building. 

4 Doors and windows 
All door and window frames of standard joinery 
pattern are fmed into position using DPC 
materials to ensure a water tight joint all round. 

In order to keep out the weather, all the outside 
faces of the sheathing are clad with a special 
building p,aper called heather paper which acts 
as a moisture barrier. Horizontal joints should 
have 100 mm lap for safety and vertical joints 
150 mm lap. 

The void between the studs is filled with 
insulation quilt. A vapour barrier is then fmed 
to the inside face of the internal wall framed 
under the plaster board. The vapour barrier is 
usually polyethylene sheeting of 250 gauge 
thickness. As a double precaution foil backed 
plaster boards should also be used. 

lnsulat~on rnater~al 

12 mm foil backed 

44 x 19 mm spacer 
battens .treated with 
presentative 

Breather paper w~ th  
100 mm overlays 
applied to ply 
sheathing 

120 x 16 mm 
shlplap boards 

Vapour barrier of ) 
polythene sheeting 
behind plasterboard 

Horirontal shiphp external cladding 

External cladding 
External cladding can consist of a single skin of 
face brickwork if desired. Very often, however, 
a lightweight cladding of timber such as shiplap 

treated batten 

horizontal feather 

Plaster board 
Vapour barrier 

Stud 

Ply sheathing 

Breather paper 
(moisture barrier) 

Two 44 x 19 mm 
battens 
Polythene DPC 

Stud 

63 x 22 mm 
architrave 

97 x 25 mm 
window board 

Feather edge boards as an external cladding Detail of weathering around standard window 
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or fwther edge matchings is used. It will be 
readily appreciated that where this type.of 
chdding is used it would be best if it is either 
Western Red Cedar, because of its resistance to 
decay or, if another softwood isused, it should 
be treated with a preservative. Either of these 
matchings must have a minimum thickness of 
16 mm. Shiplap (or other) claddings are 
normally fixed horizontally on treated battens 
44 X 19 mm fixed on to the face of the breather 
paper. 

A two storey house of this k i  will embody all 
the principles which have been described in this 
single storey example. - 

Questions 
1 Outline some of the reasons for the 

continuing popularity of timber frame 
houses. 

2 List and describe the two principle methods 
of timber frame construction. 

3 Where is the head binder to be found and 
what is its,function? 

4 What is the purpose of d p p l e  studs? 

5 List the sequence of operatien when 
erecting a timber framed building. 

6 Where are the moisture and vapour barriers 
insertcd and what are their functions? 



17 Ironmongery 
Ironmongery is the collective term used to by the carpenter, but also the means of fming 
describe the many items made from metal them, such as screws, nails etc. 
which are and always will be associated with the 
work of the carpenter and joiner. These not 

There is insufficient room to study the full list 
here and so this section will confine itself to the 

only include the locks and hinges that are fitted 
more common forms of ironmongery. 

Nails 

Too many woodworkers have thought that the 
study of nails and nailing is unworthy of the 
time spent on it. This view is unfortunate in 
the extreme because many jobs have been 
marred by using an unsuitable nail for the task 
in hand or by an incorrect method of nailing. 

When a nail is driven in the fibres of the timber 
are forced apart, which will tend to cause some 
splitting of the grain. Depending on the 
position of the nail it may, therefore, require a 
small pilot hole prior to the insertion of the 
nail. 

We saw in fming the herringbone strutting in a 
single floor, how a small saw cut in the edge 
reduced the tendency to split. However, it is 
only when nailing near the end or edge of 
boar'ds that such precautions need to be taken. 

The nails and pins which are most commonly 
used in carpentry and joinery are: 

1 French wire nail 
2 Lost head nail 
3 Clout nail 
4 Oval brads 
5 Panel pins 
6 Veneer pins 
7 Hardboard pins 
8 Cut clasp nails 
9 Floor brads 

French wire nail 
Extensively used in carcassing and other forms 
of framework. They are made from stout wire, French wire nail 



hence the name, with a flat round head which is 
roughly twice the diameter of the stem. Sizes 
are available from 25 mm, in 12 mm sizes, up 
to 150 mm. Rafters, joists etc. are nearly always 
f ~ e d  with this nail. 

Lost head nail 
Also made from wire, but with a much smaller 
head which enables it to be punched in below 
the surface. These are wed on finishing work 
where the strength of the wire nail is 
maintained without having the unsightly head 
showing. Lost head nail 

Clout 4 
Another wire nail, but this time with an extra 
large round head designed primarily for board 
fixing to stop the head pulling through the 
board. They are quite often galvanised to 
prevent rusting when used to fix ceiling 
plasterboard or wallboard. When plastered over 
they will not stain through the finished plaster. 
Smaller clout nails, about 20 mm long, are used e 
to attach sash cords to sliding sashes. ' Clout nail 

Oval brads 
As the name implies, these are made from oval 
wire with a head so designed that it can be 
punched in and filled to give a high class finish. 
Ovals are strictly for finishings such as 
architraves, mouldings etc., where they achieve 
a very strong fixing. Care must be taken to 
ensure that the widest part of the nail is placed 
in the same direction as the grain to get 
maximum hold and reduce the possibility of 8 
splitting. Oval brad 

Panel pins 
These are more often to be found in the joiners' 
shop where they are used for pinning small 
mouldings, beads and plywood in conjunction 
with gluing. Made from wire with a tapered 
head, they are available in lengths from as little o 

as 10 rnm upwards. Panel pin 
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Veneer pins 
Identical to panel pins in every way except that 
they are made from a thinner gauge wire. 

Hardboard pins 
These were developed with the aim of furing 
hardboard sheets without needing to be 
punched in. They are small and square with a 
double taper on the head to enable them to be 
hammered just below the surface. These pins 
have a copper coating to prevent corrosion from 
staining the hardboard surface. 

Cut clasp nail 
Very often called simply a 'cut nail'. These are 
pressed from sheets of steel and are used for 
nailing into brick or blockwork when furing 
skirting or other furtures. They are capable, 
because of the tapered sides, of gripping the 
surrounding material and giving a very firm 
hold. Sizes range from 38 mm to 100 mm. 

Floor brad 
This is similar to the cut nail insofar as it is 
pressed from a sheet of steel. They are of 
slightly different design and of one length only 
(55 mm). Intended for the nailing of flooring, 
the head is shaped so that it will not allow the 
board to rise after furing and, in addition, will 
go just below the surface if fully hammered 
down. 

Screws 

0 Hardboard pin driven in 
below surface 

Hardboard pin without punching in 

% 
Cut clasp nail 

Floor brad 

Screws provide an excellent means of furing, 
whether it is simply wood to wood, or wood to 
another base using plugs into which to turn the 
screw. They are identified by their length, 
gauge number and type of head. Screws are 
made of various metals such as brass, 
aluminium and steel (the most common), and in 
various finishes, e.g. black japanned, chromium 
plated etc. The points from which the length of 

a screw is determined can be seen from the 
illustration. 

The method of driving the screw in is by means 
of a standard slot in the hrad, a Phillips cross 
head or the Pozidriv star head which is a 
refinement of the cross head Most screws now 
available can be obtained wlth any of these slots 
to suit most requirements. 



9 .' PY,il/ips cross head qzjd"" star head 

b t  head countmunk 
This type is used far more than any other. A 
clearance hole of slightly larger diameter than 
the shank must be dr ied through one of the 
pieces in the desired position. In some 
softwoods the screw will pull iyelf in until the 

kd countersunk screw 
head is flush or just below the surface, but it is 
best to countersink the hole with a countersink 
bit and be sure that the screw will finioh with a Countmink 4s0 

snug fit..A pilot hole of smalla diameta than c k . n n ~ ~  ha40 r t i h t ~ y  / 

1.rg.r gwO. 
the screw thread should also be made. This can O~BCNW 

be made with a bradawl in softwood, but a drill 
in the wheelbrace should be used for hardwood pilat hok rl 

thw,rcnwm- 

Round head 
These screws have a decorative as wdl as a 
functional role. For this reason most round 
head screws are finished in brass, chromium 
plate or are black japanned, which is an enamel 
coating over the whole screw. 

r , 

Raised head 
Something of each of the above screws is 
featured in the raised head. It is countersunk on 
the underside with a segmental round on the 
top side. Once again they are decorative and are 
ofien used in conjunction with screw cups if it is 
thought that the screw will have to be taken out 
for panel removal etc. Smro sockets are also 
used for this purpose, but whereas cups are 
entirely face fmed, sockets are countersunk into 
the timber. 

Reparation for screwing 1M, pieces together 

L.ngth measured from point shown for 
round and raised head screws 

Round-heed screw Raised tmd s- 

screw cup (face fixed) 

63 
Screw socket 

Dowel screw 
A double ended screw of varying length and 
gauge. Dowel screws provide a usefid fmture 
with glue where two pieces of timber are 
required to be fmed end to end. Dowrdscrew 
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self tapping 
Used for faing to thin metal sheet or plastic 
where the thread (which goes h l l  length) will 
cut itself into the material and secure a furing. 

Chipboard screws 
Once again, the thread is the full length of the 
screw and is capable of getting a firm grip on 
chipboard. 

Coach screw 
This is a hexagon headed screw used for 
carcassing and heavy framework. A spanner and 
not a screwdriver is used and washers are 
necessary. Sizes vary to suit most requirements. 

Domed head 
Sometimes called 'mirror screws' because they 
are often used for screwing mirrors to the wall 
etc. They are useful for any panel or fitting that 
needs to be removed from time to time. The 
screw is usually brass with a threaded hole in 
the centre of the flat top into which a 
removable dome, having a threaded bolt 
attached, is screwed. The dome can be polished 
brass, chromium plated or any other finish 
which is desired. 

Self tapping screw 

Chipboard screw 

Coach screw 

Gauge number 
A usehl 'rule of thumb' method of determining 
the gauge number of a screw is to measure the 
number of 1116th~ of an inch across the head of 
the screw. This number is then doubled and 
two is subtracted to give the gauge number. For 

Domed head screw 

example, a number 8 screw will measure 
5116th~ of an inch across the head. The 5 is 
doubled, to make 10, and reduced by 2 to give 
the answer 8 - the gauge of the screw. 

Hinges 
Many types and sizes of hinge are made. The Most hinges are made of one flap on each side 
carpenter and joiner has to know which type is of a pivot which is called the knuckle. They are 
most suitable for the work to be dote and also referred to in size, type of material, e.g. brass or 
the correct method of furing. steel etc., and type. 



Those which the woodworker is likely to meet 
fairly regularly are: 

1 Butt hinges 
2 Loose pin butts 
3 Li-off hinges 
4 Rising butts 
5 Parliament hinge 

Butt hinges 
These are the ordinary hinges most commonly 
used. They are mainly steel, but are also 
available in cast iron, brass, aluminium or in 
tough nylon plastic. There is a range of sizes 
from about 25 mm up to around 150 mm, The 
size of this type of hinge is identified firstly by 
the length of the knuckle 'A' and secondly, by 
the width 'B', across both flaps when hlly 
opened. The illustration shows a butt hinge 
hlly open. 

Loorre pin butts 
This is similar to the plain hinge, with the 

, exception that the pin is removable when 
required so that the door can be taken off 
without removing the screws. 

Lift-off hinges 
This is another type which enables the door to 
be removed without taking the screws out. Care 
must be taken to ensure that the flap having the 
pin fired to it is fitted and screwed to the frame 
or lining while the flap with the sleeve is 
screwed to the door. 

Rirtmg butts 
This is a two part hinge which will raise the 
door by about 10 mm, enabling a very tight 
joint when the door is closed. Because of the 
design the lifiing action cornmeaces as soon as 
the door starts to open. Rising butware right or 
lefi handed to suit the opening of the door. 
When deciding which hand is required the door 
should be viewed from the side where the 

Butt hinge - fully open 

Loose pin butt 

This portion 
screwed to, 
frame 

La-off hinge 

knuckles will be seen. If the knuckle will be on 
the left hand jamb it means that a rzght-handed 
pair of butts will be required. Le&handed butts. 
are required for a door whose butts will be on 
the right hand side. 
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Measured between Iqs 

r-----l 

Maximum rise 
of door 

Risrig butt hinge (left-hand) Parliament hinge 

Parliament hinges usehl for windows at high level where it 
These hinges are used when it is desirable for a enables the outside of the window to be cleaned 
door or window to open with a gap between it easily from the inside. This type of hinge is 
and the frame toqwhich it is hung. This is measured between the legs when fully open. 

Locks and latches 
The following are a representative selection of 
those locks and latches which are in constant 
use: 

1 Mortise locks and latches 
2 Rim locks 
3 Cylinder rim night latches 
4 Knobsets 

Mortise locks 
Most mortise locks are of the upright type, 
which means that the spindle and escutcheon 
(key hole) are immediately above one another, 
as shown on page 94. This enables the lock to 
be shorter in length, which means that less of 
the door stile is cut away to accommodate it. 

They are seldom more than 100 mm long and, 
for narrow stiles, can be obtained much shorter, 
The majority are \eversible which makesphem 
suitable for doors hung on either side. 

Mortise latches 
These are used mainly on internal doors where 
no locking mechanism is required. The 
furniture used on mortise locks and latches also 
varies greatly in both design and type of finish. 
However, the long plate type is very widely 
used because it includes both the handle 
(usually lever pattern) and escutcheon where 
appropriate. Finishes include bronze, brass and 
aluminium. 



Face plate 

Spindle 
hole 

pettam . pg 
Tubular 

Mortise latches 

- 
Box keep 

Grub screws' 

Rim lock and rim furniture 

Mild steel spindle 

Lever furniture 

lock mechanism 

EOX keep 

Cylinder rim night latch 

Rim loch Cylinder rim night latch 
Used mainly on out-buildings and sheds etc., These are primarily for situations where the 
these locks are entirely face fured. They are door is to be kept locked, such as front entrance 
usually 150 mm long, but other sizes are also doors. These locks are in two parts. The 
made. Furniture for these locks is often knob cylinder, which is key operated, is fixed to the 
pattern with separate escutcheon plates. face and runs through the door stile. The 
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tongue fits into the slot on the rim lock portion 
which is on the inside. They are suitable for 
either hand of door. The standard type is 
92 mm long, but a 60 mm pattern is available 
for narrow stiles. Internal knob 

Cyl~ndrical unlt and rose 
Knobsets mechanism 
These are comparatively modern locking 
devices which have integral locks and furniture. External 

The mortised section which houses the lock is 
tubular in shape, but the lock mechanism is in 
the cylindrical case between the knobs. They 
are key operated from one or both sides and Key entry Tubular 

suitable for doors of 35 mm up to 47 mm latch Striking plate 

thickness. Lockable knobset 

Door bolts 
Additional security is achieved by fitting bolts 
to doors. Such bolts are made in a wide variety 
of sizes and materials to suit every requirement. 
The three most commonly used are: 

1 Straight bolts 
2 Necked bolts 
3 Flush bolts 

Straight bolts 
These are entirely face fixed by screws into the 
rail of the door. The keep into which the shoot 
passes is screwed to the frame. Available in 
brass, bronze and aluminium. 

Necked bolts 
This type has a cranked shoot and is designed 
for the inside face of doors which open 
outwards. 

Keep 
fixed to frame 
\ Shoot 

Straight barrel'bolt 

Mortise plate 
fixed 40 frame 

Necked bolt 



Flush bolts 
As the name suggests, this type of bolt is cut 
into the stile of the door finishing flush with 
the face. For this reason they have a neater 
appesrance. Once again a wide range of sues 
and finishes are available. 

Lever action flush bolt 



18 Fixing and fixing devices 
Screws and nails, with their respective uses, special attention should be drawn to these 
were described in the previous chapter and it furing methods so that they will only be used in 
could be argued that much of what will appear the situations for which they are intended or 
in this section could also come under the designed, thus getting maximum value from 
heading of ironmongery. However, it is felt that them. 

Fixing into solid materials 

Pallet fmings 
This is an old and well tried method of gaining 
a good furing. A specially designed plugging tool 
is used to clear the mortar joint between the 
brick courses in positions required. The pallet 
is then cut from sawn timber, about 75 x 18 
mm, and the end is shaped as shown: an axe is 
the best tool for this operation. Next, the pallet 
(which is sometimes called a wood slip) is Steel plugging chisel 
driven in as tight as possible after which it 
should be cut off flush with the brick face. 

cut insertion oft after into 

Hardened fixing pins 
These are made from high tensile steel witha 
bright zinc coating to protect against corrosion. 

They are designed for fixing into bricks, 
. 

concrete and, in some cases, steel sections. Two 
types of head are available, one is the butt head 
(flat) and the other is a slightly curved head 
called the mushroom head. Butt heads are 
preferred because they give maximum hold and 
are also more suitable for cartridge operated 
tools. 

The shaped pallet 

Care should be taken to ensure that the 
maximum penetration into the actual brick or - 
concrete is 18 mm. Any attempt to drive deeper Mushroom head drive pin 
than this is likely to be counter productive and 
reduce the holding efficiency. Lengths of pin 
range from 18 mm up to 100 mm. w 

Butt head drive pin 
Rawlplugs 
Rawlplugs provide an excellent method of 
screw furing into brickwork or masonry. They 



Fibre Raw/pug Hastic RewlpJug 

Nylon R ~ w / . / u ~  Best pos~~tion for plug 

are made from natural fibre, plastic dangerous to insert a plug into loose or 
(polypropylene) or nylon. The method of fixing fracturing material. For this reason, when 
is based on the principle of expansion of the fdng  into brickwork the plug should be 
plug within the hole when the screw is inserted. situated firmly into the brick itself (not the 
This means that the plug is only us strong us the mortar joint) and as far from the edges of the 
matrrials surrounding it, which makes it brick as possible. 
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As far as the fibre plugs are concerned, plugs of 
the same gauge number of the screw to be used 
are made and it is bad practice to use plugs of 
smaller or larger size than the screw itself. 
Plastic and nylon plugs are made to suit groups 
of three gauge sizes of screw, e.g. green (plastic) 
plugs are suitable for gauge numbers 4,6 and 8 
while the M5 (nylon) type will be suitable for 6, 
7 and 8 gauge screws. 

Hole forming 
The importance of holes being clean cut and of 
the correct diameter cannot be overstated. Two 
common methods of forming the holes are as 
follows: 

1 Rawldrill and toolholder 
When the hole has to be formed by hand 
methods this is an ideal tool. Most sets have 
various sizes of drill to suit most purposes and 
an ejector tool to remove the drill from the 
holder. 

, The tool (with correct size drill) is held in 
position and struck firmly, but not too heavily, 
with a hammer. The tool should be turned 
between each blow to clear masonry dust and to 
prevent jamming. 

Goggles should always be worn for eye 
protection when using this tool. 

2 Masonry drills 
These drills can be used in a hand wheel brace, 
but are more often used with a powered palm 
grip drill running at its slower speed. 

The drill has the appearance of an ordinary 
drill, but is tipped with durium which is a very 
hard, abrasion resistant carbide. The fluting is 
designed to allow the masonry dust to clear 
quickly and avoid clogging. A standard series is 
made with sizes from 4 mm to 25 mm. 

Tool holder 
I 

r sized 
dr~lls 

Ejector tool 

Rawldrills with toolholder 

Durium tip 

Durium tipped masonry drill 

A firm direct pressure behind the drill should The use of'rotary percussion drills with 
be applied when drilling and eye protection masonry fucing has also been mentioned in 
should be worn. Chapter 3. 
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Rawlbolts 
These fixings are specifically designed for 
heavy dGy work. They are made with an iron 
shell held together by a steel .ferrule at one end 
and a spring wire clip at the other. 

When an expander is.drawn up the inside of the 
shell by the tightening effect of the bolt the 
segments are forced apart to exert a tremendous 
grip on the surrounding masonry. The bolts are 
also made with a thread projection where 
required. 

Holes of the correct diameter are formed with a 
rotary percussion tool and durium tipped drill. 
Because of the pressure exerted by the rawlbolt, 
these holes should be kept away from the edge 
of the masonry by a minimum distance equal to 
five times the diameter of the bolt being used. 
It is advisable to follow the manufacturer's 
instructions as regards size and distances apart 
of Rawlbolts. These are available in table form. 

Rawl ramwt 
Cartridge operated tools were referred to earlier 
in connection with hardened nails. The Rawl 
ramset is an integrated cartridge-powered f ~ i n g  
system. 

As with most other power tools they have 

Loose nut Ferrule Shell Spring 

I I I 1  

washer 

Projecting bolt type 

Loose bolt type 

Types of Rawlboit 

1 Drill a hole of recommended diameter and &pth 

2 Insert the bolt and position fixture on the 
projecting bolt end 

3 Apply the nut end washer and t i g w  to expand 
the shell and secure the fixing 

Sequence of operation using Rawlboh 

;design features that comply with BS 4078 
which ensures safety in use as well as maximum 
efficiency. However, it is wise for such tools to 
be used oi ly  afier a course of instruction for 
this type of tool has been satisfactorily 

masonry. A full range of hardened nails and 
threaded studs are also available for various 

Cartridge tool being used to fix timber to a luses which includes battening, skirtings and 
st& column partitioning. 4 
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Fixing into hollow materials 

All the foregoing methods of fixing are orily 
suitable when fixing into solid materials. Today, 
however, more and more building materials are 
being used which are of hollow construction. For 
these materials methods based on expansions 
within the hole are not suitable because there is 
not enough solid support for the fixing. 
Therefore, special fixings must be used in these 
situations and the following types have proven 
themselves in many difficult circumstances and 
given satisfactory service. 

Rawhuts 
These consist of a bonded rubber sleeve having a 
nut bonded in one end and a moulded external 
flange at the other. When the metal threaded 
screw is inserted through the flanged end the nut 
is tightened, thus causing the sleeve to compress 
itself into a strong demountable rivet. 

The rawlnut is suitable for making fixings into plas- 
terboard, cellular and hollow building blocks etk. 

\ \ 
flange Bonded 

rubber 

TheRawlnut 'IeeVe 

Rawlnut in use - 
cut a way for clarity 

Poly-toggle \ 

Also designed for securing fixtures to plaster- 
board and other sheet material claddings, these 
are ideal for fixing bathroom or kitchen fittings 
of medium size. Once installed they will remain 
in place, enabling reckecoration etc. to be carried 
out. They are suitable for use where the cladding 
plus fitting thickness does not exceed 38 mm. 

Spring toggles 
These are ideal for fixing into cavities or with 
sheet materials. The spring toggle consists of a 
steel spring-loaded toggle bar which forces the 
wings to spread when inserted into the cavity. 
When the screw is tightened the wings are pulled 
tight against the material, thus causing the load 
to be spread over a wide area and producing a 
firm fixing. 

Spring toggle 

Pressure pads Can be used with 
ensure load bearing woodscrews or 
against board self-tapping screws 

while tightening 

Screw must be 25mm longer than Ihe sum of 
the fixture thickness and the plasterboard. 

Poly-toggle a 

Self-drill fixing 
This method of fixing to plasterboard is strictly 
for lightweight fittings. A drill is not needed 
because rhg fixing will drillitself into the board. 
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Available in nylon or metal, they have the 
advantage of being able to be removed and re- 
used if required. 

Frame fiiring 
In situati~ns where a window or door frame has 
to be fixed into an existing opening or where a 
frame has become loose in its opening this fixing 
provides a simple and secure method of achieving 
a satisfactory solution. The 8 mm or 10 mm hole 
(depending on the size needed) is drilled straight 
through the frame into dhe brick, stone or 
blockwork in as many positions as considered 
necessary to achieve P dependable W g .  

Interset 
These are designed for use in materials where 
access to the reverse side is not possible. It can 
be used in similar circumstances to the toggle 
fixings. When tightened, the screw causes the 
thin metal 'legs' to fold at pre-determined 
positions resulting in an a c i e n t  fixing with 
considerable hold. 

A 10 mm hole must first be drilled through the 
material into the cavity. The interset is then 
inserted so that the teeth on the flange penetrate 
the material. When the screw is tightened the legs 
fold back onto the reverse side of the material. 

Questions 

1 What type of nail would be used to fix the 
following: 
(a) rafters and joists, 
(b) skirting to a block wall, 
(c) an architrave around a door frame, 
(d) a small mouMing to a panel. 

2 List the types of screw which have a 
decorative use. 

3 What are the uses of a domed head screw? 

4 What is a pilot hole for? . 

E225for faster cultkrg - M F s  
F a s t e r F * I B H I Y x ~ W  ( 
torqw and fewer tums requid 

Place Rrmn in podtion. 
insert screw and tighten 
unUlswn.UaeW 
w i t h ~ p m u # r d  

Selfdrill fixing 

p-- D k m b P A 6 g m 8 a n y l q n k r ~ .  
pmvtckd, witabb for bring W. TOW nylon skew pmmts 
u ~ , w W l a c w a p r  i r € m m ~ d u m g l l g M w * r g  

5 List the advantages gained whe6using: 
(a) rising butts, 
(b) parliament hinges. 

6 Why is it bad practice to insert Rawlplugs 
into mortar joints? 

7 What device would you use to fix a panel to 
cavity construction in: 
(a) a ceiling, 
(b) a wall. 



19 Site setting-out and levelling 
Before any work on site can commence the carried out with levelling instruments of fine - 
setting-out and larding must be done. This accuracy and other equipment which can be 
entails the coma and accurate positioning of prepared or made up by the carpenter as 
the foundation so that the construction of the required. 
building can proceed. This part of the work is 

Setting-out equipment 
The following pims of equipment are used to 
accurately set-out a site. I Painted 

pw 
whits 

Pegsarcusuallymadcfiom50 x 50mmsawn 
sofnvood 600 mm long and pointed at one end 
to make the task of driving them in easier. The Approx. 
upper half should be painted white for easy m m m  

recognition. 

They are driven into the ground in various 
positions on site to denote levels and important 
positions at the setting-out stage. 

Protller 
These consist of 100 or 150 mm boards, 25 mm Typicdpeg made from 50 x 50 mm sofbwod 
thick, nailed horizonally aaoss two stakes 
driven into the ground. Trench widths and 
positionr of brickwork are marked on the 160 x 25 mm board 

profiles, usually by a small saw kerf (cut), to 

A* or -corner profiles 
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prevent them being accidently erased. Profiles 
are used at quoins (comers) and at each end of a 
trench whcq foundation concrete is required. 
Their length varies, but 1.200 m profiles are 
adequate for most prupos~s. Plain or angled 
profiles (for corners) may be used. 

B o n i n g d  
It is important that boning rods should be of 
good qdality timbq and accurately made. The 
rod is made from 80 X 18.mm wrot timber, 
jointed to form a 'T' shape. The moss members 
are normally about 300 mm long, but these can 
vary. The stem is between 1 m and 1.5 m long. 
Boning rods are used in conjunction with 
levelling instruments or by themselves in 
determining levels and trench bottoms etc. in 
the initial stages of work or, site. 

Lcvcllingboard 
This must be accurately edge-planed parallel 
and hake! at least one true straight edge. This 

1W x 25 mm 
kvrlling board Spirit html 

Tmnsferring a level using levellia~ board and spirit kvd  

edge is used with a spirit level for ktting in 
pegs at required levels. The board is normally 
about 150 x 25 mm and a popular length is 

125 x 26 rnrn 3 m. 

Builder's square 
This is a large wooden square with a diagonal 
brace to maintain its accuracy. The builder's 
square is an important piece of equipment 
for obtaining accurate right angles. It is worth- 
while spending a little time framing this square 
together with'traditional joints at the angle and A LniiWer's square t e rn  joinl 
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*c each end of the brace and gluing it together 
with a good quality external glue. Made in this 
way the square will give longer, more accurate 
service. 

Site square 
Thii is an accurate instrument which is 
primarily for setting-out large buildings. It has 
a range up to 91.5 m. The head consists of two 
telescopes which are fixed at right angles to 
each other. A spirit bubble in the top indicates 
whether the instrument is set level and ready 
for use. The instrument can be levelled by 
adjusting the sliding legs of the tripod. The 
datum rod must also be accurately positioned 
before any readings are taken. 

Setting-up the site square 
1 Set up the tripod, making certain that the 

bolts are tight. 
2 Place tripod with the datum ;od 

immediately over the corner mark. 
3 Position the spike on the datum rod and 

tighten in position. 
4 Attach the instrument to the tripod and 

release the locking screw. 
5 Release the tripod leg screws so that the 

spirit bubble can be adjusted until it is 
central. 

6 Check that tripod leg screws and spike are 
tightened up and also recheck bubble. 
Sightings can now be taken. 

Cowley level 
This is another very easy to use instrument 
which is accurate to within 5 mm in 30 m. The 
level is mounted ona tripod and, because of a 
pivoted mirror arrangement, it will give 
accurate readings even on uneven ground. 

Spirit lwei bubble 
I 

Site square set up on a tn'pod 

A staff which is marked off in metric units and 
a target which can be raised or lowered as 
required are used in conjunction with the level. 



To set t@ the 
1 Spread the tripod lcsp to give a firm 

standing. 
2 Place tht instrumuu on the spike, which 

will release the pivoted mirror, and 
commence sighting. 

3 The target is pitioned by a secend puson 
until a level reading is obtained. 

Water level 
This is a simple yet very us& l e d h g  
instrument bnsed on the principle that water 
tin& its own level. It consists oftwo glass or 
plastic sight tuber connected by plastic or 
rubber iubi i  up to 30 m in length. The sight 
tuber h e  bntr sarw caps which are removed 
when the level is in use, but tightened down in 
position when not in use. The instrument is 
particularly d when level points necd to be 
transferred round comers, or fiom inside to the 
outside of a building. 

To transfer a point the first sight tube is held 
close by the given point while the other tube is 
held near to the second position. The cap are 
then removed and the wata surface in the f h t  
tube is held against the given point. The wata 
surface level in the second tube indicates the 
level position. 

Out of- rwd)ng 



Setting-out 

In the construction of a normal dwelling the 
first thing that needs to be determined on site is 
thefintage line. This is the line beyond which 
the new building must not project. It can be 
positioned by referring to the layout plan of the 
building. 

Pegs are driven in at positions which are clear 
of the structure and a string line is then strained 
between these two pegs (1 and 2), secured to 
nails in,the top of each. Two more pegs (3 and 
4) are then driven in on the frontage lime in the 
position of the quoins (corners) of the building. 
It is from these pegs that a line is strained at 
90° to the frontage line. On a single rectangular 
building of modest size, the builder's square 
would be adequate to set this right angle. 
Alternatively the 3-4 -5 formula can be applied 
by means of tape. By xbeasuring 3 m on the 
frontage line and 4 m on the return with a 5 m 
hypotenuse a right-angle will have been formed. 

By either of these methods the limes are strained 
from pegs 3 and 4 to two new pegs (5 and 6) 
which again are kept well clear of the structure. 
From this point it is possible to position the last 
two quoin pegs (7 and 8) at distances taken 
from the drawing between the frontage line and 
the rear line of the building. 

As a matter of habit and in order to check the 
accuracy of the angles, the squareness of the 
setting-out should be checked by means of 
diagonal iines. This is done by measuring 
diagonally from peg 3 to peg 8 and then from 
peg 4 to peg 7 - these distances should be 
exactly the same if the building is rectangular 
and all angles are right angles. 

Having 'pegged-out' the building the profiles 
are then set up in position. The positions of the 
trench and brickwork are transferred to the 
profile boards from the lines which are strained 
between the pegs when setting-out. 

\ 

G l e  squared by I I 

m e a w ~ t  
\ 
\ 

\ \  1 

builder's squara \ 
\ 
,\ 

\ 

Quoin 
p.0 

I 

- I Pegging out a simple rectangular building 

Corner profile board Plain profile board 

Trenches dug from pro fle board positions 
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Levelling 
It is when the trenches for foundations are 
about to be dug that the site datum assumes 
importance. The site drrmm is a point on the 
site which governs dl other levels of the 
building and to which all other levels are 
dated. The datum point is fixed at a 
convenient position and height, normally on 
some fixture near or on the site such as the top 
d a c e  of a drainage inspection chamber 
cover. 

If the datum point is off site it should be 
transferred to a convenient position within the 
site boundary and marked by a datum peg. This 
peg is accurately positioned and often concreted 
in to ensure that no movement takes place 
which may lead to inacwcy. It is also 
common-place to construct a small guard 
around the datum peg to further protect it from 
damage. 

From this datum point all levels of the building 
will be set. This includes the drainage runs, 
which are or paramount importance if they are 
to link up with the main drainage system 
accurately and in the position required. 

At this stage of the work all measurements and 
levels should be checked and rechecked. it cm 
be extremely costly if an error is discovered 
after a great deal of work has been carried out. 

Questions 
1 Describe the construction and use of 

profile. 

2 Describe the following instnuncnts and 
their uses: 
(a) site square, 
@) Cowley level. 

Trench bottom being levelffl usr'ng boning rods 

Datum 
m 

Datum peg 

3 Which instrument would you use to 
transfer a level datum from one room to 
another? Describe the sequence of 
operations. 

4 Describe two methods of quaring a 
building when a site square is not avrilrtblc. 



20 Access 
A range of equipment is available to give 
access when the work to be carried out is in a 
d@cult position or out of reach from the 
ground. However, it must be remembered that 
the risk of accident increases considerably 
when working fiom any type of staging, 
whether it is a simple stepladder or a large 
scaffold. For this reason the access equipment 
to be used must be selected on the basis of 
safety, even if this means taking ionger to 
complete the job. Anyone intending to use any 

Storage 

form of access equipment therefore must 
satisfl themselves according to the following 
points: 

1 Is the equipment appropriate for the work 
in hand? 

2 Is the equipment in good condition and 
perfectly safe to use? 

Work should only proceed when the answer is 
'yes' in both cases. 

-- 

Access equipment is not usually in continuous 
use and must be stored between jobs. The 
importance of correct storage cannot be 
overstated. Every item must be stored in such 
a way as to prevent any deterioration, such as Ground level ,- 
distortion, twisting or rusting to any) \ 

component, which, however minor, will reduce Ladders shou/d be stored off the ground with 
its safety and reliability for future use. An adequate supports 
example is shown of a timber ladder correctly 
stored on brackets, and the distortion that Brackets at each end only 

results when it is not. 

Exaggerated effect of too little support 

Maintenance 

All access equipment must be maintained to appears to have developed a fault must be 
the highest standards of safety. The most withdrawn at once. Lubrication of all metal 
effective way to do this is to carry out regular pans as well as an occasional coat of exterior 
inspections when it is in use and while it is in quality varnish to wooden members must be 
storage. The Regulations state that full an ongoing practice. This will not only 
scaffolds must be inspected at least weekly and, maintain safety standards but also contribute 
in addition, immediately after a spell of bad to the longer usable life of the equipment. 
weather, e.g. storm, snow. Any item which 



Ladders 

Ladders are used to give access to high work 
which is relatively light and simple in nature 
such as paisting, minor r e ~ r e p l a a m e n t s .  
The types most commonly used are made of 
aluminium alloy or timber (also called Pole 
Ladders). Aluminium ladders have the 
advantage of being light as well as strong and, 
when securely placed, p,pvide a safe means of 
access. For convenience, extension ladders are 

Minimum ovenbps for M e m  

used to reach greater heights. When this is so, 
the user must ensure that the recommended 
overlap of rungs is strictly observed. These are 
as follows: 

1 %-rung overlap for heights up to 4.8 m. 
2.  3-rung overlap for heights up to 6.0 m. 
3 trung overlap for any height over 6.0 m. 

Pok Wets arc mostly to give amss  to 
tubular d o l d r .  All ladders should be firmly 
sccurcd (preferably by rope lashing) at the top 
asd bottom. Where this is not possible a 
second puson should be askd to Toot' the 
ledder while it is in use. At no time should 
more than one penon work fiom the same 
ladder, and at no time should a ladder be 
wed@ under one side to compensate for 

uneven ground. The best working angle for a 
ladder is considered to be 75" which can 
obtained by setting the foot of the ladder 1 m 
away fiom the wall for every 4 m of height, as 
ilhstrated. 

To comply with British Standards 
recommendations rung spacings should be 
250 mm and be shaped to give maximum 
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foothold to the user. The BS also require that 
alloy ladders should have a prominent notice 
warning of the dangers when working near any 
source of high voltage electrical current such 
as a railway line or overhead cables. 

Step-ladders 
These, also, are made from aluminium and 
timber. They are available in various sizes and 
are very use l l  in situations where ladders are 
too large and for work inside a building. The 
treads should be at least 90 mm in width with 
similar spacings as ladders. A frame is hinged 
to the back which, when l l l y  open, maintains 
the steps in a rigid and safe working position. 
Under po circumstances should stepladders be 
used unless they are l l l y  open. For timber 
stepladders the width of opening is governed 
by a cord whereas alloy steps are fitted with a 
locking bar. 

Hacement of ladder 

Trestles 
These are used to provide a lightweight 
staging from which to carry out work at higher 
levels such as ceilings. They are mostly made 
from timber and are constructed in such a way 
as to enable boards or staging to be placed on 
the cross members (which are spaced 500 mm 
apart) at the required level. once again the 1u 
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trestles must be placed on firm, level ground 
and must always be used in the fully open 
position. 

Scaffold boards 
These are made b r n  softwood which should be 
straight-grained and fkee from large knots. They 
are available in a range of lengths up to 4 m. The 
most common boards in use are 225 X 38 rnm 
but thinner boards (32 mm) are available fur 
light work and thicker ones (50 mm) for 
occasions when it is necessary to load the staging 
with heavier materials such as bricks or blocks. 
To prevent the ends splitting, the comers of the 
boards are removed and a galvanised metal strap 
is secured. 32 mm boards must be supported at 
1 m intervals and 38 mm boards every 1.5 m. 
The end of ihe board must never overhang its 
support by more than iour times the board's 
thickness, i.e. 38 mm X 4 = 152 mm (for all 
practical purposes this figure is rounded to 
150 mm). 

Lightweight staging 
Sometimes called 'Youngmans' after the 
company who first designed and marketed them, 
they provide a very strong and safe platform 
fkom which to work if correctly used in 
conjunction with trestles. Manufactured in 
timber using tie-rods and reinforcipg wires for 

Mobile towers 
\ 

Thii q p e  of access is becoming increasingly 
popular since manufacnuers are designing 
&ern for greater safety as well as easier 
assembly. They are aluminit& tower systems 
fitted with hinged working decks for easy 
access, and lockable castors' which combine 
safety with mobility. Outriggers can be 
attached to each comer ar the base to enable 

scaffold 

y Metal strap iron 

T x 4 maximum 

Scaffold board 

greater strength, their overall width is 450 mrn 
and a range of lengths up to 7 m are available. 
Another advantage is that up to three persons 
can wark from them at any time. The rule 
concerning overhang (thickness x 4) applies as 
for scaffold boar is. 

greater working heights to be achieved, but the 
manufacturer's recommepdations must be 
strictly adhered to with regard to these. 
The safe wotking load for towers is 275 kg 
(606 lb) and musf not be exceeded. Under no 
circumstances should steps or any other form 
of 'hop-up' be used on the working de& in 
order to gain additional height. If towers are 
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Components pi 

2 RUNG 
GUARDRAIL 
FRAME 

END 
TOEBOARDS 

PLATFORM 
(FIXED AND 
TRAP DOOR 
DECKS) 

SIDE 
TOEBOARDS 

HORIZONTAL 
BRACE 

being used in the open air, work should be two-and-a-half times their base measurement 
discontinued if the weather is very windy. height must not be moved in this way. An 
They must be moved from the base only, initial check must be carried out to 
using person power. Furthermore, the deck ensure that the ground is capable of 
must be free from persons and materials supporting the tower. 
during the move. Towers that are more than 



Tubular scaffolds 

These will normally be erected by spacialist dydd be used in each situation. The range 
personnel. The tubes used are of aluminium includes couplers, joint-pins, reveal-pins and 
doy  because of its superior weightlstrcngth baseplates. Swivel couplers are non-load- 
ratio and these are linked togetha using a bearing and are used to connect tubes at any 
range of fittings. Only the appropriate fitting angle. Uniwrml couplers are load-bearing and 

Swivel cou* 

Universai coupler 

1' 

Jwnt pin 

This end for 
muare sock Thii end for standard - h.xago~l  nuts 

k / 

SwiveJkufpo&er spenner Sockets to enable 

kil h o b  for 
into sob plate 

. - 

150 x 150mm base plate R e d  pin 
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are only used to connect tubes at right angles 
to each other. Joint-pins are used for 
connecting tubes end-to-end for extra length. 
Reveal pins are inserted into the ends of the 
tubes and tightened to give a rigid horizontal 
or vertical hold between door or window 
openings. 

Two types of scaffold are used: Putlog (for new 
building) and Independent (erected around 
existing buildings). In the Putlog scaffold the 
putlog tube has a flattened end to enable it to 
rest on the new brick courses as they are built. 
There must be at least 75 mrn bearing into the 
brickwork, as shown, to comply with the. safety 
regulations. 

Putlog tube with 
fl3ttened end 

Brick - I / 
COU 

Minimum safe depth of putlog into brick course 

All working platforms must consist of at least 
four boards and placed at 1.35 m intervals. 
When the working platform is 2 m or more 
above the ground a gua~d rail and toe guard 
are compulsory. When the working platform is 
to have bricks or other materials placed upon 
it the gap between the guard rail and toe guard 
must be enclosed. This can be adequately 
achieved using wire mesh or similar material. 
All scaffolds must be securely tied to the 
building and be inspected by a competent 
person at least once a week. In addition, they 
must be thoroughly inspected following a spell 
of bad weather, e.g. snow of storm. The safety 
requirements, as they apply to all scaffolds, art 
illustrated. 

Panel of wire mesh 
reauirad when , bricks en: a n  

Guard rail 914-1143 mm losded on scewold 
above working platform 

I , S ~ a c e  between toe 

Safety regulations for scaffolds 



uestions 
- - 

Why is the storage of equipment so 
important? 

What is the safest angle for working on a 
ladder? 

State the number of rung overlaps 
required when using an extension ladder 
6 m fiom the ground. 

Why should steps and uestleq be used 
only when fully open? 

What is the maximum overhang permitted 
on scaffold boards or lightweight staging? 

- -  - -  - 

6 What check should be made before using 
a mobile tower? 

7 At what height of W d d  is a toe guard 
and guard rail compulsory? ' 

8 Name the two types of tubular scaffolds 
used in construction and describe the 
difference. 

8 What is the minimum number of boards 
permitted for a working platform? 

10 Describe the rules for the inspection of 
scaffolds. 



2 1 Good working relationships 
The development and practice of the skills relationships. These include: 
contained in this book will enable the 
carpenter and joiner to perform hisiher craft 
a high level of competence. Maximum 
eff~ciency, however, will only be achieved 
when a conscious and continuous effort is 
made to contribute to good working 

Safety 

Safety 
Communication 
Working with others 
Problem solving 
Client relationships 

It is of paramount important that every person 
engaged in the Construction Industry is 'safety 
conscious' not only for their own benefit but 
also for the protection of others. The purpose 
of the Health and Safety at Work Act 
(HASAWA) 1974 is to ensure the safety, 
health and welfare of everyone intheir place of 
work, and it is legally binding on employers 
and employees alike. The Construction 
Regulations Handbook is an excellent guide to 
all the safety and welfare legislation affecting 
building operations and should be studied by 
all operatives. It is produced by the Royal 
Society for the Prevention of Accidents 

(RoSPA) and it sets out in clear language what 
is required of everyone. The safety information 
contained in the various sections of the book 
have been dealt with at some length and need 
not be repeated. In addition, however, the Act 
states that safety notices and posters must be 
displayed for all to see, particularly in 
woodworking machine-shops and where 
hazardous substances are stored. Approved 
safety signs are now commonplace and the 
following examples will often be found (their 
message must be clearly understood and 
strictly followed): 

Category: Prohibition Mandatory Warning Safe condition 

Shape Circle with crossbar Solid circle Triangle Solid square or oblong 

Colour Red Blue Yellow with black border Green 

Me* You must not do this You must & this Caution: risk of danger The safe way: where to go in an 
emergency 

Do not use ladder Wear eye protection Risk of fire Exit - follow arrow 



Gnat emphasis is also p W  on the provision 
md wearing of safq clothing. The following 
nJcssbauldkrigic€lyobscrpedbyall 
o ~ t i v e s :  

1 Hnrd bats and sturdy boots to bt worn at 
all times. 

2 Goggks to be worn when dust, chips or 
sparb arc present. 

3 Masks or ~~~pi ra to r s  to be worn where 
toxic fume% or injurious dust is likely to be 
breathed in. 

'Detailsddlaccidtn~lshouldbeft~~rdcdina 
book kept for the purpasc, rcgardIe88 of how 
minor thcy may scan at the time. NB. If the 
accident cruuer the operative to be off 
work for &me days or.more it mart 
*~bicperkd. 

No attempt &d be made to renifjr a 
potential danger by anyone who is not 
qualified. Such situations must be reported to 
thepersoninchargc~howillcallonthe 
appropriate authority to d d  with the hazard. 
Where the numbers on a site jusm it, the 
opcrativqs are entitled to nominate one of their 
number to carry out the duties of the Safety 
Representatiyt whose main task is to advise 
the management on the implementation of 
sefety policy on-site. Anotha important 
fkction of the S&y Representative is to take 
all reasonable steps to prevent iniury to 
peraop11c1 on-site. 

The Health and SIlfitty Erccutive (HSE) 

Communicadon 
1 The ~ccuracy with which information is passed 

h m  one ma (of one puson) to another 
plays o mPpr pan in the suoccssfbl completion 
of any contract, however large or small. This 
means that it is absolutely essential to ensure 

appoint Inspectors who have the authority to 
enter any site or workplace and check all 
fec0Kts,equi~,etc.t0enrurrthtthC1P~ 
is being obscmd comctly. hpec3ors have the 
power to issW prohibition notices to stop 
~ p l n c t i c e s k i n g o o ~ ~ ~ r m d ,  
ultimately, to pmecute anyone who seriously 
breaches the law. 

1 They adopt safe working practices at all 
times for their own and thiir colkagud 
well being. 

2 They coqmate with othus to enable them 
to llfil their hulth rmdsdkty duties. 

3 All equipment provided bbr health nnd 
safety purposes, e.g. fire mmgudm, - .  is 
dqpardcd and not in ter fe  with in any 
way. 

4 T h c l l l e s t u a e L m P d c o f a l l ~ c n t  
and hcilitics intended hr beolth and rrfctg ' 

Purposes. 
For their part, employers have a rrsponsibiity 
to ensure that: 

1 A sefi: working environment is maintained 
at all times. 

2 Training is given in qll appropriate crrses. 
3 The workforce is kept llly informed on dl 

mattus of safety. 
4 Eull co-operation is g k  to the 

development and promotion of dl health 
and safety requirements. 

- - 

that all informationlinstruaion is as concise 
and clear as possib1e to avoid any 
misundcmadhgs. The thrte main methods of 
communication wd in our everyday working 
lives are: 
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1 The spoken word 
2 The written word 
3 Visual aids, e.g. drawings, graphics, 

photographs, etc. 

These can be used singly or in any 
combination that best suits the specific 
requirements, bearing in mind the need to 
avoid complication. The carpenter and joiner 
will frequently use the written word in making 
up a cutting list to enable the wood machinist 
to prepare the materials for a job whilst, at the 
same time, using a combination of drawing 
and written words to prepare a rod fiom which 
to set out and construct the same job. 

In the construction industry comm"unication 
usually begins with the client giving 
instructions to the architect who, in turn, 
produces a complete set of drawings and a 
specification fiom which the work will be 
carried out. Where the work is of a high cost, 
all this-will be done using the standard forms 
produced by the Royal Institute of British 
Architects (RIBA) and is, therefore, unlikely to 
lead to error. 

Much greater care needs to be exercised on 
smaller contracts where there is more 
likelihood of misunduskanding. The self- 
employd carpenter and joiner, for instance, 

Working with others 

cannot afford errors; his work will be keenly 
priced leaving no room for costly mistakes. In 
these circumstances there must be a clear 
understanding before work starts. The client 
must be left in no doubt about exactly what is 
being undertaken and the costs involved. This 
is best done using headed notepaper containing 
a fidl, written description and any visual aids 
that will assist in conveying the fidl picture. 

Accurate communication is also important in 
the placing of orders as deliveries of wrong 
-go& cause d+y and inconvenience. 
Descriptions of' goods required must be made 
clear to the supplier, using all references in the 
supplier's catalogue by which the items can be 
identified. Orders placed by telephone should 
always be followed by written confirmation. 
Goods which are delivered to site in an 
unsatisfactory condition or in the wrong 
quantity should not be accepted. The reason 
must be clearly stated on the delivery note and 
the consignment returned. 

Trade journals and other literature are the 
most common forms of communication used to 
keep everybody upto-date with new materials, 
working practices and trends that are 
considered to be beneficial to good working 
relationships. 

With the growth in the number of self- 
employed persons and sub-contractors now 
engaged in the construction industry, there 
is an ever-growing need for complete 
co-operation and cosrdination if the highest 
standards are to be achieved. The various 
crafis and specialities must not be seen as 
separate entities; they must be mly integrated. 
On large contracts th&e is often someone 
whose sole responsibility is to oversee the 
integration of all the different trades. However, 

where this is not the case, there is a 
requirement on all workers to have an 
understanding of allied trades in order that 
they can cany out their particular work in a 
way that will assist the others. As far as the 
carpenter is copcerned, this might involve 
forming access traps in floors and fitting 
removable panels in other forms of casing to 
enable electricians and plumbers to gain access 
to cables, pipework ctc. 
There will also be many occasions when the 



carpenter will need to work with others 
engaged in the same craft. If the spirit of 
teamwork is entered into whole-hcartedly it 
will almost certainly mul t  in the work being 
r~inpleted more quickly, more enjoyably, and 
to a better standard. To make certain that 
everyone is fully aware of what is required in 
order to achieve maximurn benefits from this 
policy it is wise, where possible, to arrange co- 
ordination meetings. These will provide an 
opportunity for all concerned to agrqe a 
mutual approach to the work in hand The 

\ 

ability and willingness to work in harmony 
with others are features that must be 
developed alongside technical skills if 
carpenters and joiners wish to make the most 
of the working opportunities that come their 
way. Those who are able to o&r these skills in 
addition to a high degree of croft competence 
will be more eagerly sought after than those 
who are not. Employers and clients alike will 
be more willing to engage those who are 
known to be reliable in this way as a further 
guarantee of quality assurance. 

Problem solving 
- - 

It is doubtful that there is ever a working day 
when the carpenter and joiner is not involved 
in overcoming some sort of problem, however 
minor. There is not the space available here to 
d y s e  all the f icul t ies  that are likely to be 
encountered, but it may be possible to' 
formulate a gamxiI approach to what is an 
important subject. We shd look at the mainly 
technical problems which are likely to confront 
h e  carpenter and joiner, leaving aside the 
logistical problems which are l iked with 
planning. 

The accuracy with which a problem can be 
diagnosed will depend very largely upon the 
degree of knowledge possessed by the 
carpenter and joiner over a wide area, often 
beyond the confines of craft knowledge. It 
could be that a tool which is required to 
perform a certain operation is not functioning 
correctly. The majority of joiners, for instance, 
have experienced using a rebate plane which is 
forming a ragged rebate. If the joiner lcnows 
that, to cut clean rebates, the cutting iron must 
project from the side of the plane by at least 
0.5 mm the problem will be instantly 
recognised and corrected. 

- - -- - - 

Following diagnosis the next step must be to 
discover the cause and remove it. It L essential 
that this is done bcfora any teinsa~rment is 
camed out in order to avoid damage H, the 
new work. A common example of this is a 
timber ground floor which is under amck by 
dry rot. Diagnosis will be aided by the musty 
smell and cuboidal cracking of painted skirting 
associated with i t  Closer investigation reveals 
blocked air bricks and a damaged DPC as the 
obvious cause. After ripping out all dccted 
timber and burning it, it is essential to dear 
all air bricks in order to create proper air 
circulation, and to repair or renew the DPC 
befm installing new timbers. 

Experience will enable the carpenter and joiner 
to solve problems quickly, not least because 
the vast majority of them occur frequently. 
However, where this is not the case, a more 
painstaking process of eliminating the likely 
causes will have to be followed. No problem 
should, for expediency, be left unsolved 
because this could lead to further, perhaps 
more serious, trouble in the future. If it means 
that the problem needs to be referred to more 
specialist personnel, do not hesitate to do so, 
particularly if there is an inherent danger. 



236 Carpentry and Joincry 

Client relationships 

This aspect of the carpenter and joiner's career 
can o h  mean the difference between 
complete success or total failure. From the 
client's point of view, in addition to being a 
very competent and skilled operative, the 
qualified employee must also be seen as a 
person of honesty and integrity. These 
attributes create a basis of trust which will lead 
to all parties being confident that the best 
value for money has been achieved. This is the 
case whether the operative is dealing with the 
client directly or as an employee of a company. 
If, from the start, the client is treated with 
courtesy (not patronisingly), a far greater 
understanding of the requirements of the job 
will be reached, and at the same time any 
problems that are envisaged can be discussed. 
Misunderstanding and disagreement at the 
conclusion of the work can be avoided in this 
way thus paving the way for an amicable 
financial settlement. 

Another possible source of irritation to the 
client is when a particular material or item is 
not immediately available. Once again the 
explanation should be made tactfully giving, 
where possible, helpful suggestions as to 
alterriatives, or procedures to minimise the 
effect. 

There will be occasions when the client will 
seek advice before deciding to go ahead with a 

given project. If the carpenter is employed by 
a contractor, it would be correct procedure to 
refer the matter, and, even if advice is give@, it 
must be on the basis that the final decision 
rests with the contractor. For the self- 
employed carpenter, any advice given must be 
carefully considered, bearing in m i d  the 
possibility that other trades may be involved, 
and this will have implications far the final 
cost. Here, again, there is the need for 
complete honesty, and if any doubt exists 
about the advice being offered it should be 
made clear at the outset. 

Tact and diplomacy should always be observed 
in any dealings with the client, particularly if 
the work is being carried out on the client's 
own premises. Building work is notorious for 
the dust and disruption it causes. A little extra 
effort made by the carpenter to minimise this, 
and simple actions such as making certain that 
any property which could suffer damage is 
adequately covered and protected, will go a 
long way to ensuring that confidence is 
maintained, leading to a satisfactory 
conclusion. 

Attempts by the carpenter and joiner to avoid 
any situation that may cause friction will, 
without doubt, lead to a much more 
harmonious relationship with the client. 



1 What is the purpose of the Health-And 
Safety at Work Act? 

2 what is con- in the Construction 
Regulations Handbook? 

3 M b e  the shape and waning of four 
safety signs. 

4 What is the main task d t h e  W e y  
Representative? 

5 Describe two responsibilities of each of the 
following under the Health and Safety at 
Work Act: 
(a) Emplo~tee 
@) Emplo~nr 

6 How are operatives kept up to date with 
new pmcticedmat& ctc. in the 
W? 

7 Describe the advantages to be gained in 
succcssfUUy working with others. 

8 List the sequence of actions to be followed 
in solving a problem. 

9 Why should courtesy be maintained at all 
times in client relationships? 
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Adhesives 163-6 
British Standard Specification 

165-6 
Airing cupboards 172-3 
Air seasoning 9-10 
Animal glue 163 
Arches 188-91 
Architraves 92 

Balusters 152 
Balustrade 152 
Barge boards 126, 127- 
Bast 5,6 
Baths, cladding 178 
Battenboard 24 
Bay windows 109-10 
Beams 

casing 186-7 
cladding 175-6 
laminated 60 

Beech 21 
Belt sanders 51-2 . 
Bevel edge chisels 35 
Bevels, adjustable 28-9 
Birch 22 
Bits 3 8 4 0  
Blockboards 24 
Bolts, door 2 10-1 1 
Boning rods 2 19 
Bowing 14 
Bow saw 31-2 
Brace, ratchet 38 
Bradawl 40 
Btidging joists 1 15-1 6 
Bridle joints 57 
British Standard 122 
Builder's square 2 19-20 
Building Regulations 1 13, 142 
Butt hinges 207 

Cabinet scrapers 41 
Cambium layer 5, 6 
Case hardening 13-14 
Casein glue 164 
Casement windows 100-3 

metal 110-1 1 
Casing 177-8 
Ceiling hatches 132-3 
Cellar fungus 15-1 6 
Centering 179, 188-91 

easing 191 
Chain mortising 74-5 
Chimney gutters 130 
Chipboard 25 

flooring 122 
Chipboard screw 206 
Chisel mortising 72, 7 3 4  
Chisels 35-6 
Circular saws 62-7 

cross-cutting and trenching 66-7 

dimension saw bench 65-6 
heavy duty saw bench 63-5 
regulations 62-3 
safety aids 65 
types of blade 66 

Cladding 175-6 
Claw hammers 37 
Client relationships 237 
Clout nail 203 
Coach screw 206 
Cold deck consnuction 144-5 
Collar-tie roof 125 
Columns, casings for 186-7 
Combed joints 57 
Common fumimre beetle 16, 17 
Communication 2 3 3 4  
Contact adhesives 165 
Conversion, timber 7 
Coping saw 31 
CO-run 139 
Cordless tools 53 
Couple close roof 125 
Cowley level 210-1 1 
Cramps 41 
Creosote 18 
Cripple studs 199 
Cross-cut saws 30 
Cross-cutting and trenching 

machine 66-7 
Cupping 14 
Cup shakes 13 
Cut clasp nail 204 
Cutting gauge 29,30 
Cylinder rim n~ght latch 209-10 

Damp proof course (DPC) 1 13 
Death watch beetle 16-17 
Decay of timber 15-1 7 
Defects in timber 11-14 

natural 12-1 3 
Diamondiig 14 
Doatiness 15 
Domed head screw 206 
Door bolts 2 10-1 1 
Door h m e s  89 

types 90-1 
Door hanging 9 2 4  
Door linings 89-90 

positioning 9 1-2 
types 90-1 

Door sets 94-6 
fixing 96 

Doors 
fire check 96-7 
flush 87-8 
framed ledged and braced 83-4 
glazed 86 
kitchen units 167-7 1 
ledged and braced 81-3 
louvred 88 

panelled 84-6 
standard sizes 8 1 

Double glazing 11 1-12 
Douglas fir 21 
Dovetail joints 57-8 
Dovetail saws 31 
Dowel screw 205 
Drawer construction 168-9 
Drills, electric 43-5, 53 
Drill stand 44 
Druxiness 15 
Drying shed 9 

'Dryrot 15 
Dust control equipment 47 

Eaves 128-30 
Electric drills 43-5 
Equilibrium moisturc content 11 
European redwood 21 
Exopns 5 
Extract equipment 78 

Fire check doors 96-7 
F i e r  chisels 35 
Flat head countersunk screw 205 
Floorboard joints 121 
Floor brad 204 
Floor forms 185-6 
Flooring 120-2 

chipboad 122 
Floors 

access to services 12 1-2 
sound insulation 120 
suspended timber 1 13-1 5 
upper 1 1 5-1 6 

Formwork 179-87 
Foxiness 15 
Frame tixing 2 17 
Framing joints 54-8 
Franking 101 
French wire nail 202-3 
Frontage line 222 
Fungal attack 15-1 6 

Gable ends 126-7 
'G'cramps 41 
Glues, see adhesives 
Going (stairways) 15 1 
Gouges 36,77 
Growth rings 5,6 

Halving joints 54 
Hammers 37 
Handrails, stair 158 
Hardboard 25 
Hardboard pins 204 
Hardwoods 6 

in common use 2 1-2 
stacking 10 

Head binder 199 



Index 239 

Heart shakes 13 
Hinges 206-7 
Hip length 136 
Hip rakers 127, 128,129-31, 137 
Hip run 136 
fiole boring tools 3840 
Hollow materiais, fixing into 2 1617  
Honeycombing 14 
House longhorn beetle 1-6, 17 
Housing joints 54-5 

h s e a  attack 16-17 
Insulatingboards 25 
Insulation, flat roofs 144-5 

terset 217 

Jackplane 32-4 
Jack rafters 127,128, 137-8 
Jig saws 47-8 
Joinery fiments 167-73 
Joist hangers 1 17-18 
Joists 115-20 

corbel and wall plate 1 19 
diict  bearing 116 
strutting 119 
support 116-18 
wall plate bearing 1 16 

I wroughtironbarbearing 117 
J+miorhacksaw 32 

Kilndrying 10-11 
Kitchen units 167-71 

door construction 169-7 1 
drawer construction 168-9 

Knobsets 210 
Knots. 12 
Kite mark (BS) 42 

Ladders 225' 
I care and maintcaancc 224 
j placement 225 

Itaminate simmers 51 
Laminboard 24 
L a n d i i  160-1 
I,.atches 208-10 
bthes, woodturning 75-8 
Lean-to roof 124 
Lengthening joints 60-1 
Levelling 2 19 
Levelling board 2 19 
Lift-off hinges 207 
Lighting regulations 78 
ktelboxes 1 8 1 4  
Lippings 87 
Locks 208-10 
Log cutting methods 7 
Loose pin butt 207 
Loose tongue joints 59 

Lost head nail 203 
Lyctus beetle 16, 17 

Machine shop layout 78-9 
M a h o w  22 
Mallets 37 
Markinggauge 29 
Markingknife 28 
Medium density fibreboard (MDF) 

25-6 
M i r  screw 206 
Mitresquare 28 
Moisture content 8 
Mortise and tenon joints 55-7 
Mortise chisels 36 
Mortisegauge 29 
Mortise latches 208,209 
Mortise locks 93-4, 208 
Mortisestand 45 
Mortising machines 72-5 
Mould boxes 179-81 
Multi-ply 24 

Nail punches 40 
Nails 2 0 2 4  
Narrow band sawing machines 67-8 
Newel 152 
Noise regulations 78 

oak 22 
Obeche 22 
Oilstone 40 
Orbital sanders 52 
Outer suing 151 
Oval brads 203 
Oriented strand board (OSB) 26 

Padsaw 32 
Palletfirings 212 
Panelling, m e d  174-5 
Pand pins 203 
Panel saws 30-1 
Paranapine 21 
Paring chisels 35 
Parliament hinges 208 
Partingtool 77 
Partitions 146-50 

insulation 149 
timber stud 146 

P h i l l i ~ ~  37 
Pipework, cladding 177-8 
Pitch 136 
Pitch line (roofs) 135-6 
Pitch line (stairways) 152 
Pitch pine 21 
Pith 6 
Planmtte 48 
Planes 32-5 

powmd 48 
Planing machines 69-70 

uaf.ccr 70-1 
thiclmesser 7 1-2 

Plough planes 34,35 
Plumb cut 136 
Plunge router 50-1 
Plywood 23-4 
Podger spanner 229 
Poly-toggle 216 
Poly.rvinyl-acetate (PVA) 164 
Powdcr post beetle . 16,17 
-tion of timber 17-20 

burcfitsfiom J 7  
Presc~ativcs, timber 17-20 

non pressure application 18-1 9 
pressure impregnation 19-20 

Problan solving 235 
Profiles 218-19 
F'rovisiOa and Use of Work Equipment 

Regulations 1998 
(PUWER 98) 62-80 

Pumpscrrwdrivas 37 , 
Purlm roof 125-6 
Purlins 125,126 

bevels 138-9,141 
Putlog scaffold 230 

Rafter length 136 
Rafter run 136 
Raiied head awew 205 
Ramin 22 
Ratchet brace 38 
Ratchetscrewdrivers 36 
Radbolts 215 
Rawldrills 214 
Rawlnuts 216 
Rawlplugs 212-14 

hole forming 2 14 
Radramset 215 
~ Y S  5,6 
Rebate planes 34-5 
Release agents 18 1 
Rcvealpins 230 
Bimlocks 209 
Ring shakes 43 
Rip saws 30 
Rise(roo!ing) 135 
Riser (stairways) 15 1 
Rising butts 207-8 
Rod, 'setting out' 97--9 
Roof coverings 143-5 
Roofs 1 2 M 5  

collar-tie 125 
Couple 124-5 
couple close 125 
determination of lengths and 

bevels 135-6 
double 125-6 
flat 141-3 
flat roof insuhtion 144-5 
gable ends 126-7 
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gcomeuical method 135-6 
hipped ends 127-8 
lean-to 124 
pitch 124 
purlin 125-6 
single 124-5 
steel square method 139-40 
terminology 1 3 5-6 

Roofuusses 134-5 
Round head screw 205 
Routers, portable 49-5 1 
Rubbed joints 59 
Rules, one metre 28 
Run (roofing) 136 

Safety 232 
constmaion regulations 233 

Health & Safety at Work Act 
(HASAJA) 1974 232 

prohibition notices 233 
safety dothing 234 
safetyinspectors 234 
safetyrqxesentative 234 
safetysigns 233 

S a n h  51-2,53 
Sandwich roofs 145 
Sap-stain (blueing) 16 
Sashcranips 41 
Sash windows 103-9 
Sawingmethods 7 
Sam 30-2 

circular saws,' 
portable powered 46-8; see also 

cirmlar saws 
Scptrolding 227 
care andmaintenance 224 
putlog 231 
ried independent 23 1 
mobile tower 227-8 
scaEold boards 227 
staging (light weight) 227 
step-ladders 226 
m l e s  226 

Scarfjoints 60-1 
Scotch glue 163 
Scotch tee hinge 84 
Screw cup 205 
screwdrivers 36-7,45,53 
screws 204-6 

gaugenumber 2-06 
Screw socket 205 
Seasoning,timber 8 

kilndrying 10-11 
natural 9-10 

Seat cut 136 
Second seasoning 1 1 
SelflCLill fixing 2 17 
Self tapping screw 206 
Setting-out equipment 2 18-2 1 
'Smingout' rod 97-9 
Shakes 13 

Shoring 191 
dead 191-2 
easing 194 
raking 192 

Site huts 195-6 
Site levelling 223 
Site setting-out 2 18-22 

equipment 2 18-22 
Site square 220 
Slates, roof 143, 144 
Slot screwed joints 59-60 
Smoothing planes 33,34 
Softwoods 6 

in common use 21 
stacking 9 

Solvent rubber adhesives 165 
Span 135 
Spirit levels 40-1 
Spring toggles 2 16 
Spruce 21 
Squares 27-8 
Stairs 151-62 

assembly 158 
building regulations 152-3 
construction 154-7 
damage prevention 162 
design 153-4 
handrails 158 
landings 160 
site fixing 1 6 1-2 
terminology 15 1-2 

Star shakes 13 
Stedigboard 26 
Storage tank platforms 132 
Stub tenons 56,57 
Suffolk latch 84 
Suspended timber ground flbors 

113-15 
Swivel couple 229 
Synthetic resins 164-5 

Tapes, spring 28 
Tar-oil 18 
'T'bar cnmps 41 
Teak 22 
Teco split-ring connector 134 
Tenon saws 31 
Tiles, roof 143, 144 
Timber conversion 7 
Timber decay, see decay of timber 
Timber defects, see defects in timber 
Timber b e  buildings 195-201 
Timber b e  houses 197-20 1 

balloon b i n g  197-8 
bungalow type 199-200 
external cladding 201 
platform earning 198-9 

Timber preservation, see presavation 
of timber 

Timber preservatives, see prcservPwes, 
timber - 

Timber seasoning, see seasoning, 
timber 

Timber stud partitions 146-9 
iosulation 149 

Toothed ring wood-to-wood 
COMeCtOr 134 

Tracheids 6 
Trade journals 234 
Trammel 188 
Tread (stairways) 15 1 
Trees 

growth 5 
structure 5-6 

Trimmer joist I18 
Trussed rafters 130-3 
Trying plane 32,33 
Try square 27-8 
Tusk tenon 1 17-18 
Twisting 14 

Universal coupler 229 
Upset 13 
Utile 22 

Veneer pins 204 
Veneers 7,23 

Wall forms 184-5 
Wallstring ,151 
Wardrobes, built-in 17 1-2 
Warm deck construction 144-5 
Warrington hammers 37 
Water level 221 
Western red cedar 21 
Wetrot 16 
Wldening joints 58-60 
W i d i g  (twisting) 14 
W~ndows, 100-14 

b y  109-10 
box b e  103-9 
double glazing 111  
metal 110-11 
pivot hung 1 1 1-13 
sliding sash 103-9 
stormproof 102 

Woodturning tools 77-8 
Woodworking lathes 75-8 
Woodworking machine regulations 

circular saws 62-5 
extract equipment 78 
lighting 78 
machine shop layout 78-9 
mortising machines 72-3 
narrow band sawing machiies 

67-8 te 78 
p anlng machines 69-70 

woodworking lathes 75 
Working with othcrs 234 



The third edition of IS internationally popular 
textbook provides comprehensive coverage of 
carpentry and joinery skills and techniques for 

-.students, as well as practising professionals and 
keen amatel 1 rfi 

Writfen by an experienced and well respected 
lecturer and craftsman, the b-aok covers the 
ground needed for NVQs for Wood Occupations, 
and for membership of the Institute of Carpenters. - 
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# +  - 9 wursp. 4 * 

Key features of Carpentry and joinery include : 
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'. chapter 

7 '? - Cfear and well-labelled diagrams d 
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