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UTILIZATION
SEASONING

GoW, Wright * .-

I.  Seasoning Properties

, The majority of the eucalypts are dense species with mean aiz dry
densities in the range 40 to €0. lb./cu.ft.° of the commercially utilized
species the densest is'E. siderophloia at 71 1b. /ou.ct. They are relatlvely
impervious to moisture movement and are slow drying, and somewhat difficuls
to season.. Despite this, with care and technical skill, seasoned timber of
hlgh quality can be: produccd commercially from a wide range of eucalypts.

Flbre saturation point for most species lies in the range 24 to 30
percent, For the commercially important cucalypts lowest recorded value
is 22 percent for E, wandoo: lower valugs have, however, been recorded
for several eucalypts of lesser importance. There appears o be sone
~correlation between fibre saturation point and equilibrium-moisture content
for low values of each, but this has not been verified as yet for high valuos.

A. Shrinkage

Shrinkage varies markedly hetween species. Gross shrinkage invariably
consists of two parts: one, the normal of true shrinkages and the other .
collapse. Excluding moisture gradient effects the former does not occur
to any degree until fibre saturation point is reachec, whereas collapse is
usually complete at this stage. ' : : :

‘ Correlation between shrinkage and density is poor irrespective of
whe ther snrlnka ge 1s taken as gross shrinkage, or true shrinkage only. The
relation is, however, usually a.little more close within a speole“ than
between species, - -

(i) True Shrinkage. True shrinkage is influenced by thickness of
~ specimen and drying conditions. In general, high temperuture and high -
humidity conditions tend to increase shrlnkage and low humidity +to reduce:
it because of tension set. The tendency for Shrlnkage to «diminish with
increasing cross sectional size is also due to tension set., Because of the
relatively high shrinkage of eucalypts and the degree of collapse in many
-of them, these facts have to be given special con51deratlon in determlnlne
~drying conditions. :
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As with most other tlmbers, tangential shrinkage approx1mates tW1co :
radial. E. maculata with a mean tan"entlal/ra dial shrinkage ratio of: i
approximately 1.3 shows the least shrinkage difference in the two grain
directions, and E, viminalis the 'greatest with a ratio of approximately 3. 5.

Longitudinal shrinkage is negligible except where cross grain or tension
wood is present.

True shrinkage often shows a significant vwriatlon from bark o plth,
the trend being to increase with increasing distance from the barks this is
the reverse of the trend for non-pored timbers. For E, maculata the radial
difference ranges from about & percent to 1 percent in both tangential and
radial leGCthﬂSq' On the other hand, in a given tree there generally
does not appear 1o be any large.or consistent variation for material the
same distance from the ‘bark, but at different positions around the tree or
at different heights in the treey provided tension wood is not present.

0f the commercial eucalypts those with the smallest and greatest =
shrinkage respectively are E. wandoo and E. diversicolor. For these, true
.volumetric shrinkage .to .a moisture content of 12 percent averages 2 percent
and 14% percent respectively. It is worth noting that collapse is small in
both these speoies,:approximating 1 percent to 2 percent only. :

(ii) Collagse. Collapse 'in some eucalypts can be. of such magnitude
and so severely degrade timber that’ its utilization is seriously impaired.
It is usually apparent as an irregular corrugation or deformation which, in
E. dives, E. radiata, E. regnans and E. obliqua ( the most collapse susceptible
of the comMordially used eucalypts) causes a mean volume loss of wbout 10 percent
rising to as much as 20 percent in extreme cases. .

It occurs during the carly stages of air or kiln drying and so procedos,
but is cunulative to normal shrinkage. Unlike normal shrinkage it-can usually
be completed or largely removed by reconditioning - a steaming treatment .
towards the end of the drying period = the effect being permanent. . (See F -
Reconditioning). Collapse inducing forces are menerally belleved to be due
to ligquid tension effects.

Although all eucalypts appear to be collapse'suécéptible, the most
vulnerable in Australia arc those mentioned above and E, globulus,. E. viminalis,
E. camaldulensis, E. umbellata, E. dalrympleaha, E. goniocalyx, E. capitellata,
B, nitens, E, macrorrhyncha and B, saligna. The collapse susceptibility of
E. _globulus grown in the U.S.A. and Eo camaldulen81s grown in Israel and in
French Morocco has also been confirmed,

Australian experience has been that collapse tends to be greater in
immature or fast grown material than in mature material of the same species.

Collapse intensity and non-recovery are increased by the. presence of
tension wood, at least in the lighter eucalypts; a consideration of factors
influencing tension wood development in relation to plantation sites for
susceptible eucalypts could, therefore, be of importance in site selection.

B. Refractoriness

Because of their high density and impermeability to moisture movement
most of the eucalypis tend to develop steep moisture gradients and tension
sets Collapse and high shrinkage also favor tension set and checking, and
all these properties . ¢ombine to magnify drying sitresses and increase the
probability of seasoning defects. TFurther, a tendency to split is
characteristic of such species as B, diversicolor and B, globuluu, and
some of the ll@hter spec1es.
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Most species are also tcnperature sen81t1ve at moisture contents abovc
,:flbre saturation point, this sensitivity increasing the tendency to check and
collapse. In kiln drying green timbers 1 in. thick or thicker,: drying
 temperatures should not, in general, be allowed to exceed about 110° F.
 during the early stages, and relative hunidity should be kept high otherwise
“surface checklng or honeycombing may develop.

'II; Seasonlnv Defects and Quality Control

- The moré common forms of V1sua1 seasonln de*rade in the eucalypts -
‘are warping, checking and collapse. The non-visual factors of high moisture
gradient and drying stresses are, howeveL ‘always a potential hazard against
satisfactory use. XKnots ars of no oonsequpnce, so knot fall=out, and knot-
splitting are unknown. Seasoning stain, sap stain or discolouration are
also of no material importance. Resin (kino) bleed from gum veins is rare,

The genus . shows no common pattern of se@sonlnb degrade =~ the form of
degr adatlon varies with species, method of sawing, position in tree, tree
maturity, sawn dimension and such ecologlcal factors as site, climate and L
latitude. In this respect Australian, South African, American and Mediterranean
experiénce has shown that except, perhaps, in the case of species like
B, camaldulensis, no one of the above factors can be regarded as always having
a greater influence than the others on seasoned quality. It séems that the
result obtained is largely an integration of all these factors weighted o
appropriately by predominant 1ocal conditions. Inhorpntly, certain spocles :
: have a greater tondency to warp, to check or to collaose than others., a

A, Warping

Warplng is generally a result of a. characterl tically irregular

' cell orientation — as in the case of E. camaldulensis or E. umbellata.

~Many species have an interlocked grain as, for example, E, maculata, E.

B, microcorys, E. resinifera and E. marginsta, but the interlocking is

~ generally sufficiently regular not to cause ftrouble in joinery sizes and

~ thicker. The straight grained species, such as E. regnans, E. gigantea,

. B, pilularis and B, saligna, are comparatively free from warping characteristics

- due to grain excth for an occasional SPlral—gralned tree, or where utlllzatlon ~

requlres croyn or '"head" 1ogs to be used. B

Tree growth stresses can cause certain forﬂs of warping, especially
SPrlng, but the effects can often be minimized by appropriate sawing
'technlques (balancbs saw cuts), and suitable stacking for drying.

Growth stresses are also mai ply T‘ospomslble for the "popplng" or
end splitting of logs of some species on felling or cross cutting, ‘
~particularly those from immature trees- .of species such as E, globulus,"
B, viminalis, E. gigantea and B, rognans. As yet no technlque has been
~developed to prevent this loss. The best that present knowledge can

recommnend is care in felling, prevention of end drylnb, rapid oonver31on,
and conversion into lengths as lonm as possible,

- It is usually unwise to dry in multiple thicknesses for later
 deepsawing as this pragtice increases drying time and risk. of degrade
dlsproportlonately, and also introduces the risk of cupping from drying
stresses or moisture gradients on deepsawing. It is generally better to
saw to nominal size and season with as small a dimensional margin as
practicable con31stent w1tn shrinkage and machining a]lowance.

}3‘“0/56 / 12/m




S173 =

B. Checking

Most of .the eucalypts have & tendency to.check. on backsawn faces
during’ seasoning, some: of them severely.. In this category are B dlvcrs1color,‘
E. regnans, E. zigantea, E. obligua, B, pilularis and B, ‘saligna. On the ‘
contrary,- quarte;sawn surfaces usually remain. comparatlvely free of cheoks.'

: For the above reason,'and because of the greater dimensional
stability 6f quartersawn ‘timber, quartersawing is a desirable practice for
seasoning ‘quality material from most speciess C : :

Within a species, age appears 1o be a magor factor in determlnlng _
proclivity to checking. In general, material from immature and fast grown
- trees seems especially prone to check. Unfortunately, quartersaw:z.nb such
material is greatly hampered by size limitations. However, if Wldthg ‘are
kept small quartersaw1ng can often. be. aone with advanta@e.‘

huch can be galned by ullmlnatlng plth and materlel adgacenﬁ to 1t
“dnconverting logs from. immature trees. -Ausiralian studies have shown that >
material within abeut 2:in. of %the pith is especially prone to face oheoklngvi"
and end: spllts, and is llkely to 1n1t1ate degrade in. materlal contalnlng 1t.

“III. Drying Practice

. Good” seasoning practice for the. eucalypts has been developed %o take
account of -their collapse. susceptlblllty, impermeability, high shrlnkage .
Behaviour and tendency to check. “With quartersawing where: approPrlate, and
by rigidly applying good stacking. practlce and a sultable seasonlng procoss‘
mood results can be obtalned.‘ ‘ : - '
The eucaljpts are used in a great number of forms, 1nclud1ng sawn
or shaped sizes for joinery, furniture and other dressing purposesj as
veneer; as sawn or sliced case materialj as bullding frame timbersj as
sawn and hewn heavy sizes such as ra11way sleepers, bridge tlmbcrs, mine ‘
timbers and decking; as round timbers such as poles and’ plleS°m ‘a8 Tound
and split posts, @n& as fuel.a . . o

Marked success has been aohleved in golving the problems of X :
seasoning timbers of Jjoinery or dressing sizes. On the other hand many of--
the other products named are used unseasoned - for example, euoalypt framing.-
timbers for on-site building construction in Australia are rarely deliberately
seasoned hecause thoy are difficult %o nail when dry - or. they .are only partly
seasoned as a prerequisite for preservation.purposes. In this case thelmost.:
likely alternatives for seasoning are air drying, or accelerated methods- llke o
vapour drying, boultonlzlng, or alternating steaming and vacuum treatment. \\g
Railway sleeper siges® in B marginata, BE. regnans, B. obligua, B, diversicolor =
and E. radlata have been vapour dried in Australla onr an exnerlnental scale.

v For seasoning the eucalypts in the floorlng, weatherboard and dre381ng
; 8izes cowplote air drying or ¢ombined air = and kiln = drying is commonly used.
Kiln drying from the green condition is less common, more costly and more
likely to cause degrade, but occasionally is practised where urgency dictates.

In climates unfavourable to air drying, predrying in very large, low
cost, low temperature drying chambers, provided with forced.air ‘circulation
and operated at constant psyohrometrlo conditions equlvalent to that of a
warm summer day, is 1ncrea31ng in favour as a substlﬁute for prellmlnary
partial air drying.” :
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A, Stacking

Sound stacking practice is essential for the eucalypis. For species
prone b0 warp, ¢.g, E. camaldulensis or E, umbellata spacing of separating
o strips: should not exceed 12 in., and stacks should be weighted on"top, = Where
spring is' a factor;. th;s ‘can . often ‘be reduced . 81gn1110antly by sbacking on .
edge and’ then ‘steaming for a“few hours towards the end of -dryings

In ‘hot-and dry conditions-backsswn stock should be kept to “the
inside of ‘stacks where practlcable, quartersawn board belng placed in the
~outside tiers and in the top layers, - "

2B Alr Drxlng

For‘complote air scasoning, drying tlmes for “ine ﬁhlck material
range from about 3 months to about 15 months opondlng on species, position:
and condition of the yard site, comstruction of the stacks, wind conditions
and general climate,  Thicker timbers require rather more than proportionately
lorger time, South Africa has reported green 1 in. thick E. diversicolor
as.air drying to a moisture content of 14 percent 4in dpproalmately 4 months,
and: 2 inmi stock in about 9 monthsy and ‘that 1 ins ‘thick green Eo callgg '
air dried in 3 monthsj 2 in. thick stock in about 8 months, and 3 in. stock
in about 14 months. -

The principal advantages of air drying are (i) the S1mp1101ty of
the:method, (ii) the low drying cost, and (iii) the usual ready response
of alrrdrled collapsed timber to IOCOFdlthnlnb. The  principal disadvantages
are (i) ‘seasoning cannot be accelerated in case -of ufgency, (ii) theré is no
- guarantee as to final moisture content or that fully seasoned material is
available at any time, and (iii) the system requires large air drying stock
and consequent capital invesiment in stock, ’

C. Combined Adr and Kil:nsDryim c

"Ju“éThO COﬂblned process: oons1sts of air drying to at least fibre * -
saturation point and then kiln drying to the final moisture content ‘required.
Por 1 in. thick stock it usually involves an air drying time of 2 to 6 months
followed by kiln. drylnb for 2 to 6 days dependlnv on :pecles and air ch:‘y:l.m{J
conditions, v - - ,

. Approx1mate kiln dryln tlme& ior partlally air drled tlmber for
':several thicknesses of several SPOCLOb are “1ven in the table atcaoneu. -

The advantages of this svstom are . (1) the requlred flnal m01sture
content is reached irrespective of weather, (11) for a given:dapltal expenditure

L .on bulldlnms yurds and plant, maximym output is obtained, (111) timber stocks

@ Hot Herd ko be as large as for air drying, (iv) compared with kiln drying
from the green, drying costs are less, less skilled attention is requlred, kiln
and steam demand is reduced to one-third or. one-half, dried quality is often -
’jsuperlor as. tbere is less. .risk of high moilsture. 0'rc,bdlomts, and recondltlonlng

is more effectlve in romov1n oollapseo : : S

D, . Kiln Drylnb,from the Grﬂﬁn Condltlon

Klln drylnm from the green has $he virtue of ppeed in tlmes of
emergency, :but for- hlbh quality closer attention and greater sklll in klln
operation are requlred than for the combined method.

The time required for kiln drylng 1 ine. stock from the green ranges
from about 10 to 18 days (24 hr./daj) depending on the species, . Kiln drying.:
times from the green condition for several thickness of several speoles are
also given in the attached table.
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The principal disadvantages of kiln drying from the green are (i) the
high drying cost involved, and (ii) the relatively high capital cost of plant
and oqulpment for a given output, as well as the other factors mentioned in
the discussion on the comblned Orocess. : , o -

Thin euculypt case stock from 1/4 to 3/8 ine thlck 1s often
commcr01ally kiln dried from the green with satisfactory results in perlod
ranging from 24 to 36 hr., Thicker case material, including 3/4 in. thick
ends, is preferably partly air dried to about fibre saturation point before

. klln drylng, a klln time of about 48 to 60 hr, then being needed.,

E. Xiln Drying Conditions.

Sewn timber thicker than 2 in. is rarely kiln dried because of the
“cost, the time reouired and the risk of degrade. :

It floorlng, eutherboara or 301nery sizes are kiln dried from the
green condition mild kiln schedules are essentlal otherw1se checking,. drylng
stress, moisture gradients and collapse are. usually pronounced. Initial
kiln temperatures for green stock usually range from 100° P, 4o 120° F..
rising to about 140° F. or 160 © F. towards the end of dryings; the associated
wet buld depressions usually range from about 5° F. or 7° F., in the early
stage, to about 200 F, or 30° F. in the later stabes._

For partlally alr dried stock oomparatlvoly severe initial kiln.
condltlons may be used safelye - for example, a temperature of 130° F. %0 140o Fy/
with a wet bulb depression of 15 to 20° P, Temperatures up 1o 200° F. have
been used for the final stages of drying of some species. -

For mixed backsawn and quartersawn 1/4 in. %o 3/8 in, thick material
kiln dried from tﬂe green, temperaturc approximating 180° F. and a wet bulb
depression of 30 to 40 F, may be used from the outset. For case ends
approx1mat1ng 3/4 in. thick a similar temperature” may e used, ~but . the wet
bulb depr9851on reduced to about 20° or 25° F, in the early pta gesSe o

‘ Backsawn stock thicker than abhout- 3/8 ine usually Ghecks readily,“’
SO no attempt should be made to kiln dry from the green. Ag previously
1na10ated reasonable success can be obtained with immature material by ‘
quartersaw1n kﬂeplnﬁ widths narrow, and eliminating all material within
about 2 in. of the pith. » ‘

P. Reconditioning

Reconditioning is o steaming treatment given collapse affocted e
timbers towards the conclusion of air or kiln drying to remove the collapse.“~
It is an”essential treatment for joinery or dressed sizes of all the '
eucalypts mentioned earller as being collapse prone., The treatment is
permanent, and gives an’ average recovery in size ranging from -5 .to 10 peroent.
Thé optlmum timber moisture content at the time of treatment is 15 t020
percent, and if previously kiln.dried the timber should be allowed to. cool
before being reconditioned, The duration of treatment ranges from 5 %0 8 hr.:
dependlng on thickness,. : : :

The treatlnb temperuture of 212° P, should be. obtalned as rapldly
as p0351ble, and then held for the required periods. Steam fed to the:
reconditioning chamber should be as low in pressure as practicable, as
superheating appears to affect recovery adverselye Exhaust or wet steam
appears to have advantages,

co
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L Reconditioning is now a standard commercial practice throughout
~Australia where collapse susceptible, species are scasoned, It is a
simple! process involving only the transfer of the stickered timber stacks

into a box-like reconditioning chamber, holding a steam atmosphere in
this chamber for the required period, and then removing the timber for -
further drying. During the treatment the average moisture content of
the charge increases by some 3 or 4 percent. '

; . Provided the duration of treatment is kept to & minimum necessary
for full size .recovery, 1t has.the further advantage of relieving "casehardening
and reducing moisture gradicnts. ' ‘ R

G, Pinal Conditions and Stress RelicT Treatments™ - 5o

In rapidly dried materiai drying stresses and steep moisture gradients
- can persist for long periods, and cause considerable trouble from cupping '
in deep sawn material, or movement. in shaped or dressed stock, A combined
 moisture conditioning and stresé-relief'treatment is an essential part of
" kiln drying practice for cucalypt timbers intended for critical manufacturing
uses. L - o

For non~pol;a§sing épecies, Qr‘éécasibns:when the réconditioningi-.‘ -
treatment is not warranted, this conditioning is best given as a high humidity
treatm%nt'of some 24 to 48 hr. duration at temperatures approximating 160° F, -
to 180 .F., and relative humidity slightly higher than the equivalent of
the equilibrium moisture content for the use intended.’ '

H, Veneer Drying

Vencers arc peeled on a commercial scale from three eucalypts in
‘Australia, namely E. diversicolor, B. maculata and B regnans. Veneers .
have a tendency to buckle, end split and”thrbugh—oheoks~:in“the caseg of .
L. respans this is partly due to collapse.. Nevertheless, all are being. . » - .
satisfactorily kiln dried commercially from the greoen in approximately 60 min, for
1/16 in. material, . Optimum conditions combine a high dry bulb temperature
approximating 160° F. to 180° F. with & low wet Dbulb tenperature approximating
100° F. and & high air c¢irculation rate approximating 500 £t /min, 0 o

- E. régﬁéns vencer has also been dried satisfactorily in Australia
4n a roller type mechanical drier, : ‘

T. Other Seasoning Processes

. ¥ For the more freely checking timbers, including immature stock, or
where sizes are large, and minimum checking is essential, chomical seasoning
has value. The salt selected should generally be one with low anti=-shrink

~characteristics rather then the reverse as is favoured for softwoods, This
is because a high "anti-shrink” salt would tend to increase case hardening
cffects with the gencrally high shrinking eucalypts,

A suiteble salt is sodium chloride specially if buffered to diminish :
corrosion hazard with ferrous fastenings. The chemical seasoning of E. umbellata
for windmill bearing blocks with sodium chloride as the treating salt is in
commercial practice in Australia. :
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IV._‘Kiins“and‘Bgcopditioning Chambers: Suitable for Eucalypts

The intérnal fan, cross circulation, compartment type kiln is -
- generally regarded as the most satisfactory for kiln drying eucalypt .
timberss - In Australia the cross—shaft unit is widely favoured because

of the uniform drying conditions it provides: ' '

“There are advantages in keeping kiln units for eucalypis .
comparatively small., The principal recasons are (1) uniformity of drying
conditions is more easily obtained, (ii)' 'stacks. greater in size, than
‘say 6 ft. to'8 f£t. wide -and T fts to 8 f£%, high are heavy to handle;
with stacks Higher than 8 £t., there is also the risk of board crushing at =
separating sticker positions during reconditioning, (iii) ‘with comparatively
small stacks any lag in the accumulation of material in a given thickness of
a given species is kept to a minimum So that variation in moisture content
within a stack is minimized, (iv) different drying schedules are required ‘
for the many different species, for different thickness of the one species, .. -
and even for backsawn material as distinet from quartersawn stock. = R

. The reconditioning chamber is beést constructed in'reinforC§d concrete,
or with Gavity brick walls and reinforced concrete floor and roof. ~It is a - |
simple, Box~like structure about 2/ft. wider and 15 in, higher internally _
than the timber charge it is required to hold. The only fitting required
in it, apart from truck access rails, is a perforated steam pipe running
centrally along the length of the floor. This pipe is usually 1% in. in
diameter with = in.” diameter holes in.it at about 12 in. centres along -
the lengthe ~ © - o i : ~ : - ; .

V, Bguilibrium MQisturé“COntent-andvDimenSional Stability

The dimensional stability of seasoned timber in use depends. almost
entirely on the uniformity and suitability of its moisture content at the
$ime of manufacture, or Tor the use intended. This is of special importance
with ‘the eucalypts because of their generally high‘shrinkage;.‘thié'causes
comparatively large dimensional changes with relatively small moisture content

‘The cucalypts also show:wide divergence in. the equilibriun moisture
content obtained in & given atmosphere.. .Of the species on which comparative
information‘'is available, i.e. E. gigantea, Es marginata, B. microcorys,: -
E. obliqua and E. regnans, the first named reaches lowest equilibrium
moisture content values and E, marginata the highest. As mentioned
previcusly, the fibre saturation point of the last is also particularly high,

Fquilibrium moisture content values for the eucalypts in indoor
positions in Australian capital cities range from about 10 percent (i up
_ to 3 percent depending on Species, latitude and climate) in the dry season,
and about 13 percent (£ up to 3 percent) in the wet season. The range for
cxternal sheltered positions is from 12 percent (£ 5 percent) in the dry
season o 16 percent (# 5 percent) in the wet. The range for most countries
in which the eucalypts are grown is probably similar.

VI, Precautions in Building Construction

Building practice with the eucalypts differs somewhat from
recognized European and American methods because of the species hardness
when dry, and their movement with molsture content change. Constructional
and framing timbers. are preferably used green, otherwise nailing is ‘
difficult. With the form of construction and bracing used, little trouble
ig caused by collapse or misalignment. ‘Occasional minor irregularities are
corrected by partial saw cuts or packing, Flooring, weatherboards and ‘
interior jolnery and trim is carefully seasoned before use, oo
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Common techniques to minimize movemeént, and to reduce weather
and other- damage during "on site" construction include temporarily
laying flooring up side down while other work is proceeding, the priming
or oiling of Weathorboards bofore placing, the adjustment of floor cramping
pressure to suit conditions, the use of slotted screw holes or other design
 foatures to enable free movement of critical components, and the use of
_quartersawn timber an@/or narrow width stock where width stability is important.

The eucalypts are not satisfactory for laths in lath and plaster “

 finishes, 'as water soluble extractives tend to stain through the plaster’

and lath movement may break off the plaster key.  Australian practice has ~*
now standardized on fibrous plaster board app 11@& direct 1o the fraping - -
, tlmbers as a better 1ntexlor flnlsh.

VIT.  Research Programme for next Pive Ycars

Major gaps in world knowledge on the seasoning of the eucalypts
‘relate to (i) the behaviour of plantation grown, immature and regrowth
timbers, (ii) collapse and recovery, (iii) the drying of large size round
and sawm timbers, and {iv) the basic mechanisms of drying and moisture
movenment in. these 1mperv1ous speoles.

On plantatlon, 1mmuturo and rbprowth timbers the studies should
aim at determining the effect of age, and probably site, on seasoning
behaviour particularly for collapse and checking. The influence of growth
stresses must be recognized. ‘

In the field of collapse and recovery, the outstandlnn need-is-
to find a means to prcvent the occurrence of collapse during drying.
‘Informaﬁlon on the mechanism of recovery is also required.

Work on- the drying of 1ar~c round and sawn timbers should aim at
flndln& the optimum process for par tlal drying for preservatlon purposes.

Fundamontal dryln“ studies should aim at a clarlflcatlon of the
mechanism of drying and moisture movement in the impervious eucalypts,
relating particularly to the effect of physical conditions such as
teémperature, pressure, vapour pressure, and density to drying rate and
dried quality.. Vlrtually no bhasic 1nforﬂat10n is avallable in this. fleld ~

Fi0/56 /12/8863




€988/21 /95 Jovd

vLox ol 0§ 9% 0f 2 . - e :
G 03 ¢ . gk ot ok | %l : P _ - daem oT3YTT (0) ¢
2 R ZNE-C N x& oL P 2l L | . waes¥orQ JT 0OUO 04 suoxg (q) susuder *f
- .r z M _ (¥) uety esdeiron (®)
N | | Tdrem +WOTTS () -
¢ 0% ¢ 9l o1 2L | N £q L i umesyoBq JT ¥OoUO o Suoxg (4 swreTnitd g
2 ; G 0% ¢ xZ . | ©3BIOPOW O MOT osdeTog dw . 1
0z °% gL - | 06 o1 of %2 | , | B o drem 3Uu8TIS (°)
L o3 9 0z °% gl %} AN gy 4 g OJIOASS SUCTLTPUOO |7
ez L9 o3 ¥ %& , sgoTun yooyo of euoxd joN (4) | . eYeUTSIEW ‘g
s - : . < : z . . : moT osde{To) va . R
m dxem ejexepow 03 FUFIIS ()
9 gl o3 o} %k ¢ 18y &y 9 | umes3orRQ JT 0OUS 0} ouodg pw B}eTNOBW
; L L a0 osdeTiop (®
‘ P | o dxem oT33TT (O , :
9 02 0% gl %} B o &9 Ll umesyorq JT MOOUOD 0% ouUoxg QW snTngqotd °*°m
\ . T o iummv yIty esdBl10D (®B)
. : , _ v dxem pesunouoxg on
L 01 9 02 °% gl | * | P ez Y gy 6 9I8A0E SUOTFTPUOCD : ‘
: . . ggoTun 0oyo of ouoxd Q0K pv STSUSTNPTBWERS *F
Amv ySty 0% ogeaopou osdelTop va -
"0 %42 UOTETPUOY | - (“UE) (T Oy 4g ay g : :
03 Butrfig Ity precich ) yoo3g  Jo [ TRIPBRY | [RLIUs3Ugy, JoquL] 9INtBR JO
IRT}IBJ J94JY - ©OYU} WOLJ SSeUNO T, *O°W %2} 0% POTIQ ITY .~ anoTAryeg Sutlag soToedg
(*au ¥2 Jo sfep ur) , % : _ -
owty Jutrlrg UTTY . : 23eHUTIYUG UBST

SIZATVONE EATLYVENISHAARY ENIN 804 SNOLAVHEH ONINOSYES TVOLAL




€999/21 /96 /ova
..wQﬂzoﬁwwvsooma_wmp%¢ = Mqi
*JUTUOT] TPUOOBX dJ0Jog = ¥gg -
R - *popULULmON ST . BUTLID UTTY oxoJoq Surfaip IT® TRTIIIRY = « E
*popUSUmOOST JUTUOTTPUOOSY = ¥ -
i ' ; ) .
@ TG or v Yloa zL xl ! - S drem 611417 (0) :
-y : ./ G oo ¢ xZ Vg 9 T umesiorq JT Jooyo 0§ auoxg (q) sTpUeLs *g
- - l z M i ! _ o1 esdeToy (®) .
e : M e
m 6--0% L | 6z 01 0z w xlb.. { P _ }o0%s UTYU3 Io0 umesdoeq : :
¥ ooz 8 0% 9 e G: 6 | & ot 7 oPIM jdeoxe dxem OT33TT (0) - IOTOOTISISATD. *f|.
; { - z | ; W ” umesyoRq JT NOOUO 04 ouoig (q
| M | , - moy esderroy (') "
| o | . dxem eT3ATT (9)
_ 9 o v L PLoxell o« o9 § &g umesioreq JT ¥0oUo 0% suoag (q) BUSTIBS *H|
M. 2 . .G or ¢ i *m Cod - ogwvIopow osdeiTo) (=) . RO
I o . o : CURREVOARL
0N 9SGz | uoTTplog | WY WE Wy ug - el
03 ButfIg ITY UDdIH A.sﬂv IBIpey ~ TRTIUesuR] IBQUTL oINg B JO
1BT3I8g I913V oY) WO o048 JO *O°W %Sl 0% POTIQ ITY anotasyeg SUThiq sotoodg
(*aq Y2 Fo sLep ur) . SSOWOTYY, %
owyry, JutlIq UTTY . - efeyUTIYY UBep

(penutguoy ) SLALTVONE EATLVINASHIIHY ENIN 904 YNOIAVHEE DHAINOSVES TVOILdAL






