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SEASONING OF WESTERN AUSTRATIAN
HARDWOODS.

REFORE cntering into any discussion on the medts and demerits of any method
_- of seasoning, it is €s well to strldy the structure of rvood, ond the paii mois-

t u re  p l c . \ s  i n  i r "  co rnpos i t i on .

Under high magnification, lvood is seen to consist of a nrrmber oJ cells, like
honevcomb, the cells, however, being much longer in propodion, and in hard-
'woods, very irregr:rlar in size and shape. Of these cells the larger ones are called
" pores" and the emaller ones "fibres." Interspersed between theso ycrtical cells
are horizontal ones (the medullary rays) rvhich are thin-r'alled and flat. It is
thought that the cell walls consist of small padicles closely packed, the intor.stices,
in green timber, being filled with moisture. These padicles are composed of a
{oundation material, cellulose, and lignin, a bindiDg material giving strength to
the cell rvalls, and also giving them colour. As rnentioned, wood consists of fibres
and pores. The ends of the ffbres are closed but the pores, rvhich conduct sap in
€[ veltical dhection to the branches and ]eaves, are open at either end. SimilarJy
the medullarl' rays tlansmit moistuie in a horizontal direction from tha bark to
the heart s.t7d uice uerso..

EFFECT OF NIOISTURE.

lloisture is present in green timber in l,ivo $'ays ; as free water fitting the cell
cavities, and as fibre uroisture absorbed in the celt .!valls, Fibre moistrue usually
weighs about, 30 per cont. of the dry weight of the timber, the free moistrue ac-
counting for another 30 to 150 per cent. of the dry weight. Irom any individud
cell the freo water is allvays evaporaied before tho drying has any efiect, on the
r11oisirre in the cell walls. As the moisture in a ce]l dries, F'ater is transmitted
through th€ cell wa,lls to it from adjacent c€Ils, until the balance of moisture
throughout the wood is re'established. If dry air is passed over a green board
the free Droistrre in the outside cells is dried out and a transmisFdon of moislrure
through the cell walls is set up. A{ter the free wate. has been dried out, the water
saturating the rvalls is removed. For ideal drying, the outside must not dry ai
a greater rate than the rnoistrue can be transmitted to it Jrom the centrc. Ileat
raises this rate of transmission. If drying is allowed to proceed on the suface
s,t a rate greater than the rate of transmission, all the free water is dried fuom
tho ex|ernal cells €Lnd a strrt is made on tho ovaporation of the fibre moistrre.
Beyond a small arnoult of shrinkage and a resulting increage in the strength in-
tensity, the drying out of the {ree water has litile efiect on the properties of the
timber, but, on removing the fibrc noisture, there is a much greater shrinkage
and increase in the strength prope ies. Tn addition, the ability of the cell walls
to hansmit moisture is reduced. Thus, with too fast drying, fibre moistrue is
dried out oJ the sutface layers, the even transmission of ftee rvater from the centre
is arrested, and the internal part of the wood becomes onclosed in a hard case.
This is knorvn as " case-hardering." After reaching this stage if drying is con-
tinued, the tendency is Jor th€ case to become donser and thicker l,r.ith still less
ability to transmit noisture from the centre. It will be noticed also fhat the
wood is in a state of strain; the outside, being dder than ihe centrc, tends to
shrink more, so that the centro is in compression and the surf€Lco in tension. If
this state oJ strarn continues to rupfure point, there rvill be surface checking of
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the tirnber. Orr the other hnnd. il uo checking takes ptace, the wood surface
accomnodates iisclf to the tensile stress and sets itself in a stret.:hed position.
l'urther dryirrg lends to mal<e the intern:rl portion of the timber shrinL also, but,
in t.hig, it is plevented b1' ihe hard casc. As a result intcnal crachs (hone)comb-
ing) rppear. Ncr extraction of lhe noisture fron the suface oI thc $'ood at a
greator r$tc thtril it, can be transnitted frorD the cenlre rnust Lo allowed; or in
other words, for successful dr;'ing, the fibre saturation moistLrrc nust be retained
in lhe srriace cells until tbe inteior cells have gir,en up their frce \Ya,ter' Jt \r'ill
be understood, of course, that for anj- transmission of nloisture to take place'
there lnust be a slight do*nsard gradient fron thc centre of tho board to the
surfacc.

It has been sho{'n that t}re rate o{ dr1-i[g of a piece of $ood depcnds so]ely
on the rate of transrlrissio]l of lroisture. There{ore, as the rate of |Iansmlssron
incleases \rith the tcrrperaiure, the higher the tcmpcratrre tIIe greaier the pos_
sible drving ratie. Care nlust be iaken that tlle temperatnles arc not so hig} as
to injrrre the 11ood in anl r.ay. \Iood, espccr'a11;' when greerr, subjected to high
ternperatnles, is liable to collapsc, dlrc 1,o I'eahenirg of the cell walls The t\\o
conditions for the rlaxirrrurrr ratc of dr.\'ing rvithout irrjrur. mrst be a srrface dry-
ing t],t a rale not gr'eat enongh i:o c:rnse casc-hardening, and a tcnrpelairte as }igh
c 5  r h .  \ \ o . d  u i l l  - t r r t l  r i l r , ' r ' t  . n j ' . r ' .

DRYINC1 N']EDIL]IIS.

Unsatuated air and superheated stcan are the t\l'o lllost' irnpoltant drier-'.
Supcrheated steam, ercel)t at lIcsslr'cs below atrnospheric, when costi beco res
exhorbitaDt, is, bec:lrrsc of ltrc hig_h tenrperdtLrcs necessiirl-J unsritable Jor use
rvith haldrvoods. Air is the meclium il gclleral use. The drling value of air
dcpends ol1 lhe tlro Jactors, ternpeAtl]re and hunidiiy Tlre dr"ving r.a1ue in-
creaselJ 1r'ith the teup.iratlrrc. lltLlr air as a dryilg agent acts by rcmoving irlois-
ture frolr thc wood lo increase jts orln hrrniditl'; or', in oth€rr \l'ords, dr"ving takes
placc \t'hcn air has a greater afflnitY for \rater tlan the \rood. As l|ou]d be ex-
pected, the ne'Ller air is to sntlLralior poirt, that is, the higher the ltrmidity, thc
snaller is the afllnitr' for rloistLLrc. ]lence the rate of dr]'jng oJ the \\ood surface
can be reg-dated by lhc hunidit)' of the air. It, liill Le noticed llat iD dlyjng
ihc rvood, ihe air NendB to d-.stlor its ability to do {urtircr dryirg, becauso of its
resr:rlting inr:reased hurniditv. Hcnce for clrvll1g to be cortinu.n8 thc rir in con_
tact \rittr the srrfacc of the $rod mnst be chaDged continu:rllv. Thele are, then,
Nhcc csseDtials for successful drfing control of ternperritLre, control of lnmidit"r',
and control of circulatior.

N{ETHODS OIi SEASONINCI.

In thc forcsii the clcle of life is practic'illl'self contained. Seeds arc sorvn,
they spring up, grow to trees, shcd r[Decessary br'anches $hich help to {orrn the
hurmrs, reach inrtlril"v, ige, and die. Thc dead irees shed thcjr bark, split, dt'y,
rot, fall down, and go also to forrn thc humus frorn r{.Lich the eriisting forest gets
its food. Ilent,e ii \r'ill be -.ccn that Nature's Ifaclice \\'ith timber is 1o destro)',
not to preselve. " NutLLr'al " seasoning docs nol exist ; alL seasoninq ntsl be
orrrfcidl. Seasoning can bc considered as a plocess to circunvent ilre destructive
action of Nalurc. 'I'he connnoDest met'hod of drying in usc at present is ihat
kno$'n as air seasoning. TLe boards are staclied in layers rvith spacing stdps
bet\veen tIlern to allo\\' fr'cc circulation .rf ihc air.

It u-ill readily be rcalisecl that in air dr.yjng not one of thc three essentials,
ternpe-rahlfo, humidiiv and circr ation, is urrder corrtro]. In the d.ry timc, the
lrcmporatrue is gener:rlly fairly tigh, uhile the hurrridity is low, but in thc night
the tenperatue is lolr'er and thc hunridity is highcr. Tt is obvious, ihere{ore"
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clusc a ]arge amount of \ytlrping $nd cracking. Severc case-haldeniDg ls aiso
prenent.. !-or the hiqhest, grades, boards cutr in summel rrllrsi be bl()cli_stackecl

until thc cool weathcr, aDd then be rc-stacl{ed lrith spacing strips. lin. jar.rah

taLes l11o yeals lo air season thorough)1'. Karri is much rn{)re cli{llclrlN to dr"v
successflrlly tllan jarr.rh. \\iht'n green a singtc day of lolr htunidjty is sufficieni'
to ruin boards. \Vith dlv hihs, lin. janah, t€llicn green frtnl the saw, carl be

thoroughlY dried in 25 28 dai's, rvhite lin karri, l\'hich cannot' be ait se:rsoned

lor tl-re higher grades of r.orl{, carl be turned oLrt, a 66t-cLass lrodrrct, irr 35 !t0

da1's.

As mentklrccl before, tx)th \tood and rlarrn chl air have :11 aftirit"v for rnojs-
trrre. I f the \!ood is dly .ltrd lhe air has a high hurnidity, the rvood has irhc gr:e:rter

ailinit.v, 8nd will aljsorb noisture lrorn the air, trntil a halance is reached. Tltis

happens in air -qeasorring. The r,r.ood is d-ried dol'n t.r a balance point in srurnLrr,

but, in winter. durr'r]g t'he lorv terrperrtures and higlir hrrlnidilies, Ie absorption
tahes phce. ' l 'Lc moisture c.Dtcntr ol Iootl  in o tdoor stacks ses to l7 or 13

per cent. or c\.el.l higher. NattLrallf if air seasorled tirnbcr is trrkel {rori out_

door stlchs jr1 the darnp season arrd lrade Lrp. the)l $,]rerr tl-re drr' \lclther colD.s
there wiLl be l l:rge arrount of shilkage. this explains r-hl rnLrch oI the tirnbcr
descrjbed as thoroughll' :Lir-dliecl ,.o oflen fails to give satisfaction. $-itb kiln-
dr"ving a corNtrnt oxtllrt {ian be maintained, the $'ood beirrg dried as it is reqrired,
and bcing lor*'arded irDincdiatel.v to ])e made up. Thus \\'ood crn bc dried $ith

cclniil easc in both srLlr|ncr and $inter ard also the res.rrle stocli, beirLg snrtll'
c:rD bo liept rurder co\'cl, alrd c.{li lre lnercnled frorn re:rbsorbing too mrrlb mois_

ture during t lre darup rnontlrs.

( 'a-.e haldenirrg occrLrs, of ( iortrse, irr  air t l r ied stacl is. plrt icrr lar lr ' thosc stad{ed
tor . l ,  peri{xl  i rsl i l ic icnt!-r lorg to attoN thoiongh seasorrirrg, {rrrd, as a lesult ,  tLer'e
is usualh to bc fourrd rr l rrgc \ariat iur in rnoistrr |e content bet$een the in' . ide
and orrtsi.lc ot' l)oards. \\rhcnc\'el s |h bo:Lrds arc re sa\\'r] or planecl, thc dry
srrfac,:,  is rern() l 'ed. enl)osi lg tLe r:ornlt :rral ivel)- l fcen interior ' ;  lurtLcr r l l f i rg,
: iccorxpanie(l  bv shri l lkngc tr l ies pl:rce. \ f i th r:r lr id seas(rr l i rrg mcthocls, t l le
t i lnber; dried Lrnti l  the inride is clo\rn to the ret lLrisi te rroi3lLLrc pcfccnidge, ihe
ti lnbcrr being theD snbjected to t t  period of necl iruD tef lperaiure and high
hrrnidilr'. This hriLs thc cllect of bringine thc lr oisl.rlle content of the outside
rq) to that of thc cerli:re, &Dd also it rclicres the case-lu,rdcrrilg stress. A \rarut-
tion bet\l'ecn tihe centr'e rrnd -qrrrfrcc of nrore tll.ln I p.'r ccnt]. rarcl). occult irr thc
local kiln driecl prrrchrr;t.

In Ar[crjca. l)ior t() t]re \\ $r, alL liitnbef used for aitPltlDes \r'as air-setsoned
llihe erigencics of the rr'ar arrd thc scafcit.v ()f dlied rxatieri:1], ho\r'e\'rr, nP.asti-
toted the hiLr rlrf ing ilr[cdiatell' from the grccn cordilion of Practicalll' .rll rtood
usod in the I lrr i ted Strtcs for this nupose. I t  rras establ ishecl t l lat rn'rtslr cies
of $-ood c,rrLlct be dried fror[ t ]rc qrccn stai ie s' i th ]rr: t ter rcsl ts than coLrld be ol l-
tained b\' ihe ilregrllar an(l unscientific trretihod ol air scasonjng. Ilxhllrstilc
silcrrgth tests rnadL] showed be;'ond qucstiou lhflt, proferl.\' kiln dried rvciocl is
jrl.qt ns strorrA. torrgh anrL stiff rs the bcst air dried rnnter.ir:rl. Ji is irltoresting
{o note that, England antl lrr:urce spccilied :rgainst kiln-drlirrg aiq)larre woods.
The Brit ish al lorred :r rnoisture content of 15 fer cerrt.  f .rr  trrostr \ \oods. r ising to
l8 per cent. for a,sh. 'lhe iraxinnurl percerrtuge rloisture coirtcnt :rllo\ trble irr
the lirrited Statcs \r'rs ll. In the laiter stages of the wrrr Englrrnd follorled thc
Arleric:rn lnlrcticc arld rdol)ted liiln-dr'-\'1rr-q.

Ii- far the greatest pcrccntage of tirnber seasonecl irl this St:1tc consists of
f lool ing, chiol lr ' i r1 sizcs I inch thick, br.4, 5 and t j  jnches r ide. 1'his ctass oi
tirnber. cfln rcadill' be dried lx'air+easoning to a good produ.,t, lrrrt for a n nber
o{ r.e:r,r'" pa"t 1[g -srrpplv h.rs s,:'excccdcd the denland tLat it has, oI neces,qit]' Lrc-
come fl practice n()t to leare thc tilrber in the staeli for :r sullicic[t pcr'irxJ to sc:son
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(c.) Stresses in the tinber dLre to shrinkage in drting. T'hese stlesses, as
the tirl]ber stands in the roulih statc, balance one:lnotherr and so
long as thc tirnber is left in this condition, no moverne l, need bo
expected, If, ho\\'evcr, the s'ood is irlaned or sarved to a rimaller
thicliress one set of the balancing lolces is remor,ed, alrd tLe wood
imnlediatei), cornlnerrces ro shifi.

TESTS :

\d.) MoistrLrc contett:

Select a pieee of rrqrd frorn the matcrial to be tested, and crrt from it d, sec-
tion about fin. in length aloig lhe glain. This scction should bc cilrt, at least 2fi'
from the eld oJ the piece, a,s otheru'ise it night bc affecterl by encl drying. Clean
off all loose splinters and sary Cust from the section, and ttrerr $ cigh it on a t)alance
to an acculac\- of I per cent. Place the section on hot steam pipes, or in a dry
oven he:r,ted to 212 degrees tr'., and lea,ve nntil it ceases losing rveiglrt. \\ eigh
a,gar'n to an accurrlcy of I per eent. l'he dillerence bet,n'een the fiISt and second
.l.\.'eights eivcs ihe arnount ot n'ater prcsent in the sccl,ion, and tbis amoLrnt, dividod
by the second \reight ancl multiplicd b.v 100 represents the moisture content of
the wood expressc(], as a pereentage of dr\. $'eiglrt. l'or thc tinlber to be classed
r]s \,r'cll dded, tliis iroisture conterrt should be liom l0 to 12 per cent.

(b,) Mo;t 1tre di.-t]'i.burion :

\l'hcre tests are being made tor mor'sture distribution it is r1ot, necessary to
nlake an independent test for ntoisi.ure content.

T'o carry out the tcst a section llin. long is c'-rt, as i1l ',rhe rnoistlrle content,
test. La)' this section on the bench so that the rlDd grain is rrpwarcls and with
t$o vcrti.jal saw cuts divide it into three stdps, each iin. in length along the gtain,
of widths equal to the q'idth of the original iroard, :ind oJ thicknesses roughly

il that of tho original boarcl frorn v-hich tire section \r.[s cr]t. (Nore. TLe linal
irlvo sa\v clrts a,rn rip cuts). C'learr ench strip, \\'er'gh. dry out, r'e-r,r.e,igh and calcu-
late the rioisture content of cach as in test (a). TLc moisture conteDt of the
central strip shoulrl not be greater than t2 per cent. and should also not be rnore
1,han 2 per cent. greater than ihe rnoistrue content of the orrtside stdps.

It is v.orthy o{ note ihrt the variation in moisture content in kiln-dried wood
is e\tremely lorv. In the kiLr the timber is r$uallJ' dried s)iglrtly belorv tbe {igure
required, n,oisture being aftenvards added to bdog the \r'ood to a nornlal state'
Ilecaustl of ttris- in good Lilu-dried material the ce)ltral portion has rareh'o mois_
ture content 1 per c€)nt. greater tban the or:rtsirle.

(r',) Sfre.sses d.ue to drgi.nlJ :

Thc most conlruon strcss prcsctlt, is that dric to case hudening. This is tested
for :rs follorl.s :

As i [  the above iwo tests, cut a section t in. long. ' l ' r ,r 'o sA$'cuts are made
as in the te,gt (b) but with the ditererlce trhat the cuts are not tJre flrll \rjdth of
the section, aborrt lin. being left to bind the strips t.rgether. 'fhe scction nor.
resernbles 1,he end oI :r three-plonged tor'h Nith the pr'ongs flat'toncd. 'fhe central
prong is brclLen orrt. II ihe two outer prongs bend ir and niP, trhc timber is badl).
case-hardedcd. Strch tirnbor shouJd only bc rrsed irr positiions $'here it can bc
held tightlj' in place. Tf pLanod, clrt, or slottcd, and placed wherc it can noi be
secured tightl)', distoltion will occur. Tf the prongs irrcline in or ort orrl). a stlall
a:mount, or if theY remai[ parallel, the wood is practica]ly lrec Ironr strain aucl
cen be used u'ithout fear of trouble frord this sourcc. It is of the Lrtmort impoft-
ance, \\'herr talring this test, to note tho bch'Nir,[r oi thc timber imtne,iiatd! alter
tho saw cuts have bee:n made, and the central prong has been brol<en out. 'Ihe
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\\'here electricitf is available a siml)le oven ean be rdadc by using carbon
filalnent glohcs as heal,jng elernents. Srrch lin o\ren c.rnsists of a 2{j €!ge. galtan-
iscd irln box 13in. iong bv ,! inches wide rLrd 7 inL,hes dceP- extern:il dirneDsi()]rs.
The box has a lining of similar rn€ltcrial, alld the ha]I inch sp:Lce belween tl-Ie otll-
side and the linnrg is filJed rr-ith polr-erizecl asbestos or othcr noderatel]. fireproof
insnla,tirg lnaterial. The toP of ihe box is of dorrble tlici.ncss asbestos paclred.
anrl is hingcd to gire access to the interior. illhe bor has forrr jin. r-entilation
Jroles erteDdine_ froln the ouiside to the inside, in each side, abolrt ;in. from the
bottorrr. Ninc sinrilir lroles are llof idecl in ihe hidged lid. .Four 32 C.I'. (00
$-altJ cirbon l i larnent globcs ar.e $ired into the bor. beftJlr ' the ecrl tre l ine, 1\o
at er:,ch encl of the bor:, irhe lanrD socl(ets being secured to the lining irv rDenlls of
lLre shade mrt rLsrrnllr- Provicled $.itL s.rchets. 'fhe tlro lamps i1t an end a;fc in
series arrcl lhe i\\'o pnift of lrirnps are in parallel. Selies lamps 'ile not r6ed, so
tlrir,t each t:r,rnp rvhen blrning is under l pressure of onlv half the nornal voltage
aritl so clrits a rhr]l elor,i'. The corsrmption of ear:h larnp is thls 221 .|l-'rtts, or
a total ior the oren o{ 90 Naits. 'Jhe ovr:n is corrpleted \\'itlr c ler!lt}, of flexible
\\ ire . ,rnd an ddaptor and [r:ry Le ct 'nuccte' l  to rur '  . ' lecir.c 1ur.,p ror- r"t .  Sar ples
j in. iL length r lor lg thc grai l  ot the t irrrbcl are t lrorouel ) ( lr) .r f ter ,{E holrs, but,
i f  quicker leJLrl ts lre requirccl,  the error nJter 2.t  l rorr ls '  dlying is rot l i l<eJy to be
greater thitn + per {,r'ni.. oJ rnoistnre {1Dient. Tlre ternperatule sttained b)' the
ovens shoulcl bc in the rreiehborlrhood of 212 dcE. lr .  Thev shotr ld be tested $, iLh
a thelrnorlreter ancl, if forLnd to be too low, thc tcrnpcralirrr'c mav be incrcased
bY hcoping the or.e[ in a loosc lilitirs l]ox srch as a pclrol ca.c lvith a cover.

\\:ith this sirnple erluipnrent, it is thus possihle to deternine vlret|er tinrbor
is ready for use \l'her] in the sta,cli, or \\lrether. if berng prepared fc'r nanufacture,
i t  is 1ikel1' lo provc suit iabje lor thc plLfpose intcnded. 'J 'he sroaLl prerl iun paid
in thc ccr-ct of testA is ; l rrplv rePa.id in the insurince ngainst, fai lure dne to l ihe lrnow-
ledge of tLe conrlition of ther iilnber beinE rrsed.

C'ARE OJ] SE.{SONED II'IIIIBI]R.

Once $ood l las been thorolrglr l l 'dr ied. i t  is oltoi thorLglrt  t l idi i  thcrc is no
lc-rnget any llccd to bc carof l of its r|oistlre con(litrior. ()n Lhc coftran', Ioly-
c\.er, iust as much c,rre slould Jre e\ercised in the stoling as in the clr.ving of
tirnber.

In the r-irrtel rrrolths. rlrv tirnber. st:rckecl out of doors absorbs rnojsture and
s\r.ells. fl'his absorption, to\r'ords the e d of the \fidter r.ith I inch rnuterial, often
raises the moistru'e content to a pcrccltirge oI 18 or higher. [t \\'i]1 readilr be
conceded th^t to use such timber for indoor $'orl< is invitirlg trolrble. ln order,
1,lrelefo1e, tlrat satisfactor'"\' results ma\. be obtained in rviuter, it is aclvisablo to
st$ch in.lools irr late :mttrrrl a sulticient srUrlrly to last till tle end of thc follorv-
ing spring. lljmbor slackcd indoors shoLrld be placed irr a t'el1 ventilated. dry
room or shed, and slorrld be liept at lcastr a foot o1T thc floor. If tire timber ab-
sorbs nloistlte, this can be plevented b.|' the use oJ a fire or radiator jn tho roorn,
Jor a shor't tii1nc, at, illterva]s.

At prcsenN therc is a rnlrch too gleat tenclenc)' to ards ilrational mcthods,
and rntil tirnber users realisc t,hat ir, is only b)' application of sciertific p .ciples
to tLe treatnrent of $'ood lhat satjsiactor]'r'esults celr be obtaiired, there .!!-ill con-
tinue to be :r great, and needles$ $'aste in material and rnoney ihroughouN t,h(]
tncrLlstr),

i l
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