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 INTROD UCTION 1\11 of us rely on structures and objects made from wood.
 
 Our homes and workplaces are partially� if not entirely , constructed from timber; most of us have wooden
 
 ; h as children and adults, wood supplies our
 
 furniture our children play with toys made from wood; and, bot
 
 recreational needs in the fOITll of sports equipment or games boards and pieces. In short, wood is so commonplace we invariably take it for granted. By shaping wood with blades and cutters, woodwori<ers gain a unique insight into its special qualities. For them, wood is anything but ordinary. It has lasting appeal, being both warm and pleasing to the touch, and offering a wealth
 
 of colour and texture that is a delight to the eye. Indeed,
 
 the nature of wood is such that it imparts a uniqueness to every workpiece - something that cannot be said of precious metals. Woodworkers around the world are acutely aware that certain woods are now a diminishing resource. Responsible action must therefore be taken to preserve what remains of the worfd's rainforests and to replant native hardwood trees that are becoming rarer year by year. If future generations of woodworkers are to inherit the same privileges we enjoy today. it is imperative that we take steps to protect and replace the sources of this precious
 
 raw material and that we actively support individuals and agencies dedicated to that end.
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 CHAPTER ONE
 
 WOOD TH E RAW MATERIAL even the most experienced woodwori<ers can rarelv identify every species of timber, and the rest of us are generally able to recognize only the more commonly used woods. But chOOSing the right wood for a project requires far more than the ability to recognize its colour, figure. grain pattern and texture. An appreciatio" of the wood's working characteristics and potential uses not only helps prevent problems but can also make the worlt more pleasurable. In addition, a modem woodworker needs to be familiar wi th the various veneers and man-made boards that can be used as a substitute for solid wood, or which may be preferable because they are better for the job in hand. It is important to ensure that woods come from well· managed soun::es and to be aware of which species are at risk. Informed choices can then be made, and steps taken to help ensure continued supplies.
 
 SEE ALSO
 
 ,1
 
 Ivertl'g w(Id
 
 Dryr'Q wood Sell!(lllg wood
 
 Proper1lrn of wood
 
 Conserva\lOl ollrees
 
 Softwoods Hardwoods Veneers Man-made boards
 
 13 14
 
 1 16 18--28 19-55 5H3 64-11
 
 THE OR I G I N S OF WOOD Trees, whether growing in forests or standing alone, not only help control our climate but also provide habitats for a vast number of plants and living creatures. Tree derivatives range from natural foodstuffs through to extracts used in manufacturing products such as resins. robber and pharmaceuticals. When cut down and converted into wood, trees provide an infinitely adaptable and universally useful material. Leaf-bearing branches leaves produce nU/f/ents to feed the tfee by photosynrhesis
 
 Botanically trees belong to the Spermatophyta (seed-bearing plants), which are subdivided into Gymnospermae and Angiospermae. The needle leaved coniferous trees known as softwoods are gymnosperms, while the broadleaved trees (both deciduous and evergreen) known as hardwoods are angiosperms. All trees are perennials, which means they continue their growth for at least three years. The trunk. or bole carnes a crown of teaf-bearing brand1es A root system both andlors the tree In the ground and absorbs water and mlnerats to sustain It The outer layer of the trunk carries sap from the roou
 
 it
 
 the leaVE
 
 Nutrients and photosynthesis
 
 A ma�
 
 Trees take In carbon dioxide
 
 cells bond together Wilt an
 
 from the alf through pores
 
 organiC chemical called
 
 m
 
 the leaves called
 
 stomata. and evaporation
 
 Cellular structure of ;ellulose tubular
 
 Ignln to form the structure of the wood These cells
 
 from the leaves draws the
 
 prOVide support for Ihe
 
 sap through minute cells
 
 tree. Circulation of sap and
 
 (see right). When the green
 
 food storage. They vary In
 
 pigment present In leaves
 
 size, shape and dls\nbulion.
 
 absorbs energy from
 
 but are generally long and
 
 sunlight, organiC
 
 thm and run longitudinally
 
 compounds are made from
 
 With Ihe main aXIs of the
 
 carbon dioxide and water
 
 tree's trunk or branches
 
 ThiS reaction, called
 
 Their onentatlon produces
 
 photosynthesIs. produces
 
 charactenstlcs relating 10
 
 the nutrients on which a
 
 the direction of gram, and
 
 tree lives and at the same
 
 the way the size and
 
 time gives off oxygen Into
 
 distribution of cetls \lanes
 
 the atmosphere The
 
 between different species
 
 nutnent produced by the
 
 produces the character of
 
 leaves IS dispersed down
 
 wood textures from flroe
 
 through the tree to the
 
 to coIrse
 
 growing parts and IS also
 
 Tru nk
 
 The trunk supports Ihe branches and is Ihe mam SDurce of useful wood
 
 stored by particular cells
 
 Identifying wood
 
 It IS often said that wood 'breathes' and needs to be
 
 Examining the 'IPI
 
 nourished as pan of Its maintenance, but once a
 
 softwood or hardwood_ The softwoods IS composed
 
 subsequent swelling or
 
 mamly of tracheid cet!s.
 
 shnnklng is Simply a
 
 and exudes mOisture In a Similar way to a sponge Wood finishes sudl as waxes and OltS enhance and protect the surface and to
 
 •
 
 (.lIs
 
 Simple cell structure of
 
 tree IS felled 11 dies Any reaction of the wood 10 liS enwonment. as It absorbs
 
 '""
 
 enables
 
 you to Identify timber as a
 
 which provide IMlal sap conduction and phySical support. They form regular
 
 radl8tmg rows and make lJP
 
 the mam body at the tree Hardwoods have fewer
 
 Irachelds than sohwo ds Instead, they h"lve vesselS
 
 "ome exlent help stabilize movement - but Ihey do
 
 or pores that condl..:
 
 lot 'feed' Ihe woad
 
 to the tree
 
 I
 
 sap
 
 and ',bres that give supoor'l
 
 HOW TREES GROW
 
 the darker heartwood
 
 growth. and can become
 
 determined Wide annual
 
 HO'Never. thiS difference IS
 
 blocked with organt
 
 nngs Indicate good grOWing
 
 10
 
 A thin IlIyer of living cells
 
 le:.s dlsltnct
 
 between the bark snd the
 
 woods. particularly
 
 hght-coloured
 
 matenal Hardwoods With
 
 conditions and nar(O'vV ones
 
 blocked cells Iwhite oak. for
 
 poor or drought conditions. but. to an expert. the study
 
 wood, called the clImbiurn
 
 sonwoods Because
 
 Instance) are ImperviOUS and
 
 larer, subdivides every
 
 ;X1pwood cells are relatively
 
 so are well SUited to tasks
 
 of a tree's annual nngs can
 
 year to (orm new wood on
 
 thin-wailed and porous. they
 
 such as cooperage. whereas
 
 reveal ItS history In much
 
 the inner side and phloem
 
 tend to give up mOisture
 
 woods that ha..-e open
 
 greater detail
 
 or but on the outside
 
 QUIckly and therefore shnnk
 
 heart'NOOd cells (such as red
 
 As the In!1er girth of the tfee
 
 more than the denser
 
 oakl are relatively porous
 
 Increases. the old bark splits
 
 The enemlcal substances
 
 heart"WOOd Conversely.
 
 that cause the dead cell
 
 because It IS porous.
 
 Ctul'lwood and lafewood
 
 Earlywood Because earlywood (also
 
 called spnngwoodl IS laid
 
 and new bark 15 formed by
 
 sapwood can readily absorb
 
 walls to change colour -
 
 down In spring. at the early
 
 the haS! Camblat cells are
 
 stains and preservatives
 
 sometimes deeply In the
 
 part of the growing season, It is the more rapid part of
 
 growm9 season, when they
 
 saplN()()(j IS Infenor 10
 
 case of hardwoods - are called eXlractlves. They also
 
 are mOisture-laden, the bark
 
 heartwood Furniture makers
 
 prOVide some resistance to
 
 softwood. thin-wailed
 
 latewood
 
 can be eaSily peeled In
 
 usually cut it to waste, It IS
 
 msect and fungal anac*
 
 tracheld cells form the bulk
 
 The latewood (or
 
 weak and thln"walled: In the
 
 For the woodworker.
 
 of the earlyvvood and
 
 summerwoodl grows more
 
 facllttate the rapid
 
 slowly. tn the summertime.
 
 The distinct bandmg made
 
 conduction of sap. In
 
 and produces thicker-wailed
 
 by earlywood and latewood
 
 hardwood, open tube-llke
 
 cells Thetr slower growth
 
 corresponds to one season'S
 
 vessels perform the same
 
 creates harder and usually
 
 winter months. the cells
 
 not very resistant to fungal
 
 stiffen and bmd the bark.
 
 decay. and the carbohydrates
 
 Annual ri ngs
 
 firmly The new wood cells
 
 stored In some cells are
 
 on n'1e InSide develop Into
 
 two specIalized types living
 
 lable to Insect anack
 
 the annual-growth nng In
 
 cells whIch store food for
 
 Heartwood
 
 growth and enables the age
 
 function Earlywood can
 
 darker wood, which IS less
 
 the uee, and non-liVing cells
 
 The dead sapwood cells that
 
 of a felled tree. and the
 
 usually be recognized as the
 
 SUitable for conductmg sap
 
 whld'l conduct sap up the
 
 form the heartwood have no
 
 climatIC conditions through
 
 Wider band of paler-coloured
 
 but provides support for
 
 wood In each growth nng
 
 the tree
 
 tree and prOVIde support for I1 Together, they make up
 
 whtd1 It has grO'vVn. to be
 
 further part m the tree's
 
 the sap'h'OOd layer Each year, a new flng of
 
 sap.......ood IS bUilt up on the outSide of the prevIous
 
 year's growth. At the same time, the old sapwood nearest to the cemre 15 no
 
 Cambium III'Ier
 
 AnnulI/-yrowth ring
 
 Ray cells
 
 Phloem or bast
 
 Bark
 
 The thm layer of flvmg
 
 The layer of wood
 
 The mnel bark tIssue
 
 The outer protectIVe
 
 cell tissue that forms
 
 formed In one growing
 
 Radiating sheets of cells that conduct
 
 that conducts
 
 layer of dead cells The
 
 nutflents horilontally (these are also called
 
 syntheSized food
 
 term can also include
 
 '... the new wood and bark .. .
 
 longer used to conduct
 
 ....
 
 . ...
 
 . .. .
 
 .
 
 Sapwood
 
 converted IOto the
 
 The new wood. the cells of which condoct
 
 structural spine of the uee The area of heartwood sapwocxj remains around the same thickness dunng the tree's Ite
 
 Ray cells.
 
 Ray cells
 
 ..... .
 
 Heartwood
 
 The mature wood that
 
 also called
 
 medullary rays. radiate from the centre of the tree. They carry and store nutrients saP'NOC>d. In the same way as the cells that follow the axis of the trunk Although the flat vertical bands formed by ray cells can hardly be detected In softwoods. In some hardvvos od - such as oak. particularly when quarte" sawn - the fily cells are pial Iy '11 tble
 
 Sapwood ��•.fOOd ,...
 
 u:.ually be
 
 re:og, IZed by It· ;;hle,
 
 �""k:lur. wt-ic:h contrasts with
 
 . �- .
 
 . forms the tfeeS spme Pith
 
 horizontally through the
 
 .
 
 . pr store null/ents
 
 Increases annually. while the
 
 ... .
 
 .
 
 . -.. .
 
 .
 
 large earfywood and
 
 . ... small latewood cells
 
 ..
 
 water and IS chemically heartwood that torms the
 
 period. made up of
 
 ...-
 
 .
 
 ...
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 ..
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 the living /Rner tissue
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 CONVE RTI NG WOOD Although it can take many years for a tree to grow to a commercially viable size, modem forestry methods can cut down, top and debark a straight-growing tree, such as pine, in a matter of minutes. In addition, the laborious task of sawing logs into boards or beams by hand in a saw-pit has been superseded: today milling is a highly mechanized process, where logs are converted into sawn timber by computer-controlled bandsaws or circular saws.
 
 MILLING ,...., . . ... . .. .... . .TIMBER
 
 Types of cut
 
 Converting a log
 
 The main cuts produced by
 
 The stablltty and figure of wood are determined by the relationship 01 the plane of the sawcut to the annual ·
 
 Most usable commercial
 
 modern machine methods
 
 wood comes from the
 
 are 'plain-sawn' and
 
 trunk of the tree. Although
 
 'quarter-sawn' Plain-sawn
 
 convening a log IS to cut It 'through and through' (1) In thiS process. parallel cuts are made through the length
 
 growth flngs The most economical method of
 
 The lerms refer 10 the
 
 larger limbs can be cut
 
 boards are cut at a tangent
 
 into logs, asymmetric
 
 to the annual-growth flngs.
 
 of the log 10 produce plain-sawn, nh-sawn and a few
 
 duet/iOn of the cut In
 
 growth rings in branches
 
 to display a decorative and
 
 quarter-sawn boards
 
 or slanted trunks usually
 
 distinctive elhptlcal figure
 
 growth rings
 
 produce 'reaction wood;
 
 Quarter-sawing reveals a
 
 through, produC'lng a mixture of plaln--sawn and flh
 
 which is unstable and
 
 straight figure that IS
 
 sawn boards
 
 warps and splits easily.
 
 sometimes, m hardwoods
 
 Planes of reference
 
 rela/ion /0 the an'''IUal·
 
 In softwOOds the annual nng growth IS mainly on the underSide of the branch
 
 Tr;Jnsv�'�
 
 Radi,
 
 produces quarter-sawn boards The Ideal method s to
 
 nbbon-Ilke 'flake' figure
 
 cut each board parallel WIth the rays. lIke the radlallng
 
 Different terms are used for boards Within the two categorIes PlaIn-sawn
 
 wood'. In hardwoods, the
 
 tImber IS also known as
 
 growth IS mainly on the
 
 flat-sawn, fiat-graIn or
 
 upper side and IS called
 
 slash-sawn timber Quarter
 
 'tension wood'
 
 sawn timber mcludes flft
 
 Good-Quality felled trees and transported to local
 
 131 CommerCial quarter·sawlng first cuts the og Into thick sections and then IOta quartered boards 41
 
 Plam-sawn boards In
 
 IntO rough-sawn tlmber_
 
 Europe have growth rmgs
 
 Top-quallty hardwood logs
 
 meeting the face of the
 
 With large even boles fetch
 
 board at an angle of less
 
 high pnces and are usually
 
 than 45 degrees. In quarter
 
 Types of cut
 
 converted into veneer. Tree
 
 sawn boards, the angle of
 
 tnmmmgs and subgrade
 
 growth rings to the face of
 
 wood are generally used
 
 the board IS greater than
 
 ZRiI,-,awn
 
 for manufactured boards
 
 45 degrees
 
 and paper products
 
 log Into quarlers and convert each quadrant 'nto boards
 
 sawn. comb-graln, edge
 
 Bntaln and elsewhere m
 
 3 Dtarrer·sawn
 
 spok.es of a wheel. but thIS IS wasteful of timber and IS
 
 nOt used commerCially The usual method IS 10 cut the
 
 grain and vertical-gram
 
 sawmills for converSion
 
 J Pial'sawl
 
 There are a number of ways to cut a log so that ,t
 
 such as oak, crossed With a
 
 and produces 'compresstOn
 
 are cut Into logs or buns
 
 Plain-sawn logs 121 are partly cut through and
 
 1 Through and through
 
 Plam-sawn boards In Nonh Amero:a have growth flngs meeting the face at an angle of less than 30 degrees. Boards where the
 
 2Plai -sawl
 
 rmgs meet at an angle between 30 and 60 degrees are called flh· sawn; these boards d,splay straight figure With some ray-cell panernlng and are sometimes referred to as comb grain True quarter·sawn boards are cut radlally, With the annual rrngs perpendicular to the board's face, but In practice boards WIth the
 
 rings at an angle 01 nOI less
 
 than 60 degrees are
 
 clas:Illed as quarter-sawn
 
 12
 
 3 Conventional Quarrel-sawn
 
 D RY I N G WOOD '..
 
 . .................................-........ . . . . . . . . ..... ............. ....... ..................................
 
 w.
 
 'Seasoning' (drying) green newly felled wood involves removing the free water and much of the bound moisture from the cell walls in order to stabilize the wood. This process changes the
 
 Shrinkage movement
 
 Sections of wood dlstllr!
 
 differentlY- dependmg on
 
 woods properties, increasing its density, stiffness and strength.
 
 In newly felled wood, the cel! \r\-alls are saturated and the cell cavities hold free water As the wood dnes, the free water evaporates from the caVitieS until mOisture remains onlv within the cell walls Although this fibre-saturatIOn point varies according to the species, It occurs at about 30 per cent mOiSture content {by welghtl Shnnkage begms when the ITlOIsture IS lost from the cell walls When the moisture content IS In balance with the relative humidity of (ts surroundings - known as the eqUllibnum moisture content tEMCl  the wood stops lOSing water and stabilIZes To avoid stresses and ensure thal the EMC is at the appropnate level to prevent uneven swelling and shnnkage, seasoning must be earned out properly
 
 Air-drying
 
 In I1 IS uadltIO!'.3\ method, stacks of \NOOCJ are stored In ventilated sheds or In the open and the wood IS dned by natural airflow through the stack The boards are evenly staco(ed on 25mm I1ln) square spacer battens called 'stickers', spaced 450mm t1 ft 61n) apart For hardwoods, It takes approXimately a year to dry each 25mm (lln] thickness; for softwoods, It takes about half that time A,r-orYlng reduces the mOISlure content to about 14 to 16 per cent, depending on the ambient humidity For Interior use the wood 5hould then be dried In a kiln or, where porslble restacked end left to dry 'l8turally ... the enVIronment n wh .... if 5 tOOO ;sed
 
 .........
 
 growth·rmg oflentatJon
 
 Kiln-drying Wood Intended for mterior use needs a mOisture content of about 8 to 10 per cent, sometlmes lower The advantage of klln;:lrymg IS that It takes only days or weeks to reduce the mOisture content of wood 10 below air-dry levels; some woodworkers, however, prefer to work alr-dfled wood Klln-drymg changes the colour of some woods beech, for example, takes on a pink shade The 'stlckered' stacks of boards are loaded onto trolleys and rolled IOta the kiln, where a carefully controlled mixture of hot
 
 Air-drying at home ConslUcl an even stack of
 
 'srJCkered' boards (or air to
 
 pass through
 
 air and steam IS pumped through the piled wood and the humidity IS gradually reduced to a speCified mOIsture content. Wood dried to below alr-dry levels Will try to take up mOisture if left exposed - which IS why kiln;:lrled wood IS best stored In the envlfonment where It will be used
 
 Checking moisture content The mOIsture content of wood IS given as a percentage of Its oven-dry weight This IS calculated by companng the ongmal weight of a sample block of newly felled wood {preferably taken from the middle of the board rather than the ends, which may be dned With the weight of the same sample after It has been fully dned In an oven To find the lost weight, subtract the dry weight from the onglOal weight. The following formula IS used 10 calculate the moisture content percentage WEIGHT OF WATER LOST FROM SAMPLE
 
 ·· iivEN�Diiy;;,vEiG·Hf"i5FSAMPlE······
 
 Stability Because wood shnnks as It dnes. the shape of a board can d'lange or 'move' as shrinkage takes place, In general. wood shnnks roughly twice as mUCh along the line of the annual nngs as It does across them Tangentially cut plain-sawn boards shflnk more ,,, their Width, whereas quarter-sawn boards shrink only slightly In WIdth and very hule In thickness Shnnkage can also cause boards to distort The concentric growth flngs of a tangentially cut plain-sawn board run approximately edge to edge and have different lengths; the longer outer flngs shnnk more than the lOner flngs, so the board tends to 'cup' (bend across ItS width), Square sectIOns of wood may become parallelogram-shaped, and round sections ean become oval Because the growth rmgs of a quartered board run from face to face and are Virtually the same length. less distortion takes place This stability makes quartered boards the fIrst chOice for flooring and furniture-makIng
 
 x lOO
 
 Moisture meters A mOisture meter IS a convenient tool for chedClng mOisture content The meter measures the electrical resistance of the mOist wood and prOVides an Instant reading of the mOlsture-content percentage Insert the tool's electrodes IOta the wood at variOUS points along the board to check the average level. as not al parts of the board dry at the same rate
 
 Commercial air-drying
 
 Sawr boards are drred by natural arrfl(w.' through rh srar!
 
 SEE ALSO
 
 Thp ong lns of wood
 
 10 12 13
 
 Convening wood Drying wood
 
 Conservation of trees Softwoods Hardwoods Veneers
 
 Man·made boards
 
 16 18-28
 
 29-55
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 S E L ECTI N G WOOD Timber suppliers usually stock the softwoods most commonly used for carpentry and joinery spruce, fir and pine. They are generally sold as dimension stock or dressed stock, the trade terms for sawn or surlace-planed sections cut to standard sizes. One or more faces may be surfaced. Most hard\f\lOOCls are sold as boards of random W1dth and length, although some species can be bought as dimenSion stock. DimenSion timber IS sold ,n 300mm or 1 ft units Check which system of measurement your supplier uses, as the melnc unit IS about 5mm (Velnl shorter than an Impenal foot Whichever system you use. always allow extra length for waste and selection. When working out your timber reqUirementS. remember that planing removes at least 3mm (3f16Inl from each face of the wood, makmg the actual Width and thickness less than the nominal (sawn) Size quoted by the merchant The length, however. is always as quoted
 
 Checking for defects If wood IS not dried carefully, stresses can spoil lIs appearance and make It difficult to work. Insufficient drYing can cause warping and spllnlng. Ched. the surface for faults. such as splits, knots and uneven grain. look along the length to test for tWiSting or bowing. look for eVidence of Insect anack. or traces of fungal growth, and for water stains
 
 Honeycomb checks
 
 .
 
 . ..
 
 Grading wood Softwoods are graded for evenness of grain and the amount of allowable defects, such as knots. For general woodworkIng, the 'appearance' and 'non- stress' grades are probably the most useful Stress graded sofrwoods are raled for stl\Jctural use where strength IS Important The trade term 'clear timber' IS used for knot-free or defect-free wood, but is not usually avadable from suppliers unless specified Hardwoods are graded t:::rv the area of defect-free wood - the greater the area, the higher the grade. The most SUitable grades for general woodworking are 'firsts' and FAS I'Ilrsts and seconds'l Although specl8hst firms supply wood by mall ()(der. personal seleclJon IS the best OPtion. Tak.e a block plane With you when bUYing timber. so you can expose a small area of wood 10 check colour and grain
 
 Shakes
 
 These occur when the
 
 These SplilS In the structure
 
 outside of the board
 
 of the wood are caused by
 
 stabilizes before the mside
 
 growth defects or shrinkage
 
 IS dry The inSide shflnks
 
 stresses Cup or ring shakes
 
 more than the outside,
 
 are splits that open between
 
 which usually results in
 
 the annual·growth rmgs
 
 tom mtemai fibres
 
 . •.... .
 
 Ingrown bark ThiS can mar the woods appearance and weaken Its structure
 
 ....
 
 Surface checking
 
 End splits
 
 Bowing or warping
 
 Dead or encased knots
 
 01
 
 This IS usually found along
 
 Such spltts are common
 
 This IS caused by poor
 
 These are the femal15
 
 Ihe ra ys I1 IS causedby
 
 defects, caused by exposed
 
 seasoning, especially w/1en
 
 ends drymg too rapidly
 
 boards have been slacked
 
 dead branch stumps overgrown by new annual
 
 Sealing the ends of Slacked
 
 100
 
 rapid drymg of the surface
 
 Incorrectly Reaction wood IS also prone ro rwlSt or 'cast
 
 growth rings The wood
 
 boards Wilh walerproof paint can pte�ent thiS type
 
 when cut or dfled
 
 surrounding a knot has Irregular grain and IS
 
 of spllfllng
 
 14
 
 ....
 
 difficult to worA
 
 PROP E RTI E S OF WOOD In many woodworking projects, the grain pattern, colour and texture are the most important factors when deciding which woods to work. Although equally important, the strength and working characteristics are often a secondary consideration - and when using veneer, the appearance ;s all. Working wood ;s a constant process of discovery and learning. Each piece is unique: every section of wood taken from the same tree, even from the same board, will be different and a challenge to the woodworker's skills. You can only gain a full understanding of wood's properties by working it and experienc;ng the way it behaves.
 
 Grain The mass of the wood's cell structure constitutes the grain of the wood. which follows the main axis of the tree's trunk The diSpoSition and degree of Orientation of the longitudinal cells create different types of grain Trees with straight and even growth produce stralght grained wood When cells deViate from the mam aXIs of the tree, they produce cross-gramed wood Spiral gram comes from trees that tWiSt as they grow; when thiS spiral growth veers from one angle to another. each change taking place over a few annual.growth flngs, the result IS Interlocked gram Wavy grain - which has short even waves - and Irregular curly gratn occur In trees with an undulatlng cell structure Wild grain IS created when the cells change dlrectJon
 
 throughout the v.rood, Irregular-gralned woods of thiS kind can be difficult to work, Random and undulating grain make vanous panerns,
 
 The fork where the mam stem of the tree and a branch meet provides curl (or crotchlllgure that is sought-after for veneer Burr wood, an abnormal growth on the side of a tree caused by Injury, IS also used for veneer It IS popular among woodturners - as IS the random.grain figure of stumpwood, from the base of the trunk or roots
 
 Texture Texture refers 10 the relative size of the wood's cells Fine textured woods have small closely spaced cells. while coarse-textured woods have relatively large cells. Texture also denotes the dlstflbutlon of the cells in relation to the annual-growth flngs A wood where the difference between earlywood and lalewood IS marked has an uneven texture; one With only slight contrast In Ihe growth nngs IS even-textured Coarse·textured woods, such as oak or ash, tend to have finer cells and are also lighter and softer when they aTe slOWiJTown Fast-grown trees usually produce a more
 
 Hardwood porosity The distribution of hardwood cells can have a marked effect on wood
 
 distinctIVe figure and harder. stronger, heaVIer wood.
 
 texture . 'Rlng-porous' hardwoods, such as oak or
 
 The difference in texture between earlywood and latewood is Important to the woodworker, as the hghter
 
 ash, have clearly defined nngs of large vessels In the
 
 Figure
 
 weight earlywood is easier to cuI Ihan the denser
 
 earlywood, and dense fibres
 
 The term 'grain' IS also used to descnbe the appearance of wood, however, what IS really being referred to is a
 
 latewood If tool-cunmg edges are kept sharp, thiS should
 
 and cell tissue In the
 
 minimize problems; but latewood can be left proud of the earlywood when fmished With a power sander Woods that
 
 more difficult to finish than
 
 depending on the angle 10 the surface of the wood and the light reflectivity of the cell structure. Boards with these conflguratlons are particularly valued for veneer
 
 combination of naturai features collectively known as the
 
 latewood This makes them
 
 figure. These features Include the difference In growth
 
 have even-textured growth rings are generally the easiest
 
 'diffuse-porous' woods,
 
 between the ear!yW'OOd and latewood. the way colour is
 
 to work and fmlsh
 
 such as beech. where the
 
 distributed, the denSity. concentnclty or eccentflClty of the annual-growth flngs, the effect of disease or damage, and how the wood has been convened
 
 Durability
 
 vessels and fibres are relatIVely evenly distributed mahogany can be dlffuse porous, their targer cells
 
 Durabl Ity refers 10 a wood's performance when it IS in
 
 boards display a U·shaped panern. When the trunk IS cut
 
 contaCI With soil. Peflshable wood IS rated at less than 5 years, very durable at 25 years or more. The durability of a
 
 rad,ally or quarter-sawn, the senes of parallel Ines usually
 
 species can vary according to the level of exposure and
 
 produces a less dlslinctrve panern.
 
 climatiC condlllons
 
 When tree trunks are cut tangentially, the plain-sawn
 
 WORKING WOOO . .
 
 •
 
 ,.
 
 PlanlOg WIth the grain' means planmg wlln the
 
 fibres of the wood parallel to or sloping away from the direction of the cunmg actIOn - resulting in a smooth trouble-free cut. • Planrng 'agalOsl lhe grain' means planing With the fibres sloplOg towards the direction of the cunmg
 
 actIOn - which produces a rough cut •
 
 Sawing 'wllh the grain' means cunlng In the same
 
 directJOf"l as the fibres.
 
 \.
 
 • Sawing or planing 'across the gram' means sawing or planing n"""'lre or less at Ight angles to the gram of 'he wood
 
 Planing with the grain
 
 Although woods like
 
 often make them more coarse-textured
 
 SEE ALSO r�,' 191 -lw' ,d :onvenl'lg WlJd
 
 1(
 
 "
 
 Jrylng woad
 
 13
 
 Selectmg wood
 
 14
 
 Propenies 01 wood
 
 15
 
 Softwoods
 
 18--28
 
 Hardwoods
 
 29�55
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 CON SE RVAT I ON OF T R E E S Trees play a vital part in regulating our environment, and the products derived from them feature prominently in all our lives. Increasing ecological awareness has highlighted the plight of forests endangered by overcutting and pollution and the importance of developing more sustainable energy sources and controlling carbon-dioxide emissions and other pollutants.
 
 Environmental threats Carbon dioxide. a by-product ot burmng foss: fuels. mak.es
 
 CITES REGULATIONS
 
 up part of the Eanh's atmosphere. liVing trees absorb thiS gas, which helps maintain the natural balance of the
 
 At the time of wfltlng, the
 
 atmosphere, However, the level of carbon dioxide IS riSing
 
 conservation regulations to be Implemented are
 
 nly 'lternatlonal
 
 taster than can be naturally absorbed - leading to the
 
 those evolved by CITES !the ConventIOn on
 
 ·greenhouse effect', whereby carbon dioxide and other gases
 
 International Trade In Endangered Species of Wild
 
 trap the Eanh's radiated heat. causing global warming
 
 Flora and Fauna] The CITES tegulatlons have three
 
 In the southern hemisphere. logging and the deliberate
 
 graded appendices. Every two years all species 11::;ted
 
 burning of Amazonian rainforests to clear land for large-scale
 
 In the three appendlce� a'e reviewed and additions
 
 farming and canle ranctllng not only reduce the stad of
 
 and deletions made
 
 wglfl forest but also contnbute 10 the greenhouse effect Polluted air from mdustnes In the northern hemisphere
 
 •
 
 produces aCid fain that IS klllng entire forests
 
 All commercial Imports, exports and sales of these
 
 Growing concerns
 
 manufactured products (both new and antique)
 
 AppendiX I lists species threatened With extlnctlcn
 
 species are prohibited, Including seeds and Depending on who you speak to, the survival of tropical hardwoods and even some South Amencan softwoods IS either in crtsis and al Ihe pomt of collapse or IS being responsibly managed The reality IS somewhere In between EnVironmental groups have drawn the world's anentlon to
 
 • Appendix 11 lists species that may become
 
 threatened If trade In them IS nOl controlled and monttored Any export of IMse species must be accompanied by an Export Certificate Issued by a
 
 the mass defoliatIOn of tropical forests. However, a complete
 
 government authOrity of the el<portlng COuntry, after
 
 ban on Imported trOpical hardwoods, as some propose,
 
 obtained and that export would not be detnmental 111
 
 would damage the timber trade and deprive developmg countnes of revenue In addition, more trees are destroyed by local burning than by logging or by felling for export
 
 Investigation shOWing that the speCimen was legally
 
 the surVIVal of the species Importers must obtain a CITES Import Certificate
 
 MultinatIOnal mining and dam-constructlon prOjects also contribute to the problem, as does Ihe pulplng Industry, by
 
 •
 
 strtpplng mixed VIrgin forest for monoculture reforestation
 
 which they are Indigenous as threatened or at flSi>;
 
 AppendiX l j j lists species noted by any country to
 
 LlstJnQ
 
 !11
 
 AppendiX j j l provIdes the country With a
 
 measure of control over the amount exported
 
 Gas build-up
 
 ,ar/x dlwde and CFCs m the ;e use of
 
 managed by foresters and
 
 only those woods that
 
 timber companies
 
 come from certifiable managed sources Organizations such as the Forest Stewardship CounCil and Forests Forever Include timber traders and suppliers among their ranks and aml to mcrease wood users
 
 USI/IIC; AlT.�RNAn��S for the woodworker, CITES regulations mean that, in future, certain exotic timbers will be found only among old stock or as reclaimed timber. It is therefore worth considering the use of alternative timbers and those produced ;n
 
 around 50 per cent more hardwood than has been used In the same tIme Most commerCIal hardwoods are from either seconckut, thlrck:ut 01' fourth-cut forests that are managed on a rotational baSIS The remaining VIrgin forests are now protected, and no oI�rowth timber can be feUed
 
 Slash·and·bum forest fndangered species A supplier of recycled
 
 limber may be your only source of
 
 species such as
 
 Bralllian fDsewood (Da/bergls mgra),
 
 which IS listed under
 
 CITES AppendiX I and
 
 IS therefore no longer commelclally available
 
 temperate zones. Timber suppliers will advise you about alternative woods
 
 Recycled timber
 
 IJnd on the availability of
 
 To help sustain the supply of new wood. many wOOdworkers are turning to architectural salvage yards as alternative sources of useful timber Seasoned softwoods and hardwoods are available In the form of lecycled floorboards, beams and Joists, and there's often a variety of wood paneJllng and mOUldings 10 choose from In some cases, these yards have become the only reliable supplIers of certain speCies of wood and timber I" sizes that are diffiCUlt to obtain from elsewhere Storrng thIS number of disparate components can be dlHlcult Add to that the tabour of denaihng and reSG\lYlng 10 usable Sizes, and yOu can see why the cost of reCYCled timber IS usually comparabte with prices asked for new wood Second-hand wardrobes and cabinets can be dismantled With care and the wood reused for other prOjects You should at .. vays d'leck frames and panels for sIgns of Insect infestation or mould growth belore bUYing this type of furniture As a serVice to other woooworkers, find Oul whother you can deposit your own usable waste wood If) a deSignated area at your kal waste disposal slle
 
 tropical hardwoods (rom reputable sources, 811d so help you to 'Bct locally, think globally�
 
 Temperate hardwoods Timbers of the temperate forests of NOfth America dnd Europe are already produced by sustainable methods In the UMed States, the MUltiple-Use Sustamed·Yield Act reql..ures l�at trees harvested from Federal land do not exceed Ine annual grOYVlh It recognlles that pubhc fOleSls also prOVide wildlife hdbltals ar'ld control \/'-fislefshed and SOd erOSIOn, as well as being used for rocreatlonal purposes A JO..1.,e&f policy of continual leganer!..�� m��!g.�.����:.�.p..r.�����¥!�!�.�.���.H�.�.':1.�.!�.f��I.���;................ f.�.�!!.I.��..����:..I?�!l�!'29.�9�.�!.���!9.�!.J�!��.ry,.p.�!..t?£���!.J?9.!��; . Workability: It can be worked easily, using sharp handtools and .r:r:!?q:..I.�.�..��!�.�.�.p.r�.Y.					    
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