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FIRST REPORT.

AIR SEASONING INVE STIGATION.

1. Purpose of Investigation.

Towards the end of the year 1924 it was decided o undertake a com-
prehensive investipation into the air seasoning of Jarrah Aooring stock in
this State. Although Jarrah ig in every respect an jdeal timber for
figoring and Puvitore, its popularity has suffered considerably owing fo
ineffcient and careless methods of niv seasoning. Previous work has shown
that it is poasible to season Jarrah in & kiln so that the movement due to
changes in atmospherie conditions is not greater than with other recog-
nised cabinet woods, and the present investigations have shown that
wueh ean be accomplished by improved methods of air scasoning. Prier to
the undertaking of this investigation, it was considered that certain classes
of Jarrah timbér, cueh as Hooring, could hest he seasened by comhined air
geasoning and kil drving, and it is boped that among the results of this
investieation will be the seeuring of dala veuaived in fhis connection con-
cerning pecessary period and conditions for preliminary air goasontng. N
thig report the progress of the investigations np to date, and the results
indicated at the present stage, arve set ont.

2 Eotent and Period.

Two modes of procedure presented themselves, The fivst method to be
considered was the evection of trial stacks in different positions in stacking
yards, certain variable sonditions beiny dealt with in cach staek, which wonld
be lefi iu position unlil no wore ineisture conld he evaporated fvem the
hoards. But, exeept for the erection at the State Saw Mills’ yard at Carlisle
of four test stacks, which were denmolished long hefore the Tull value of the
experiments could he obtained, this method was not undertaken on account
of the expense involved, the disorganisation of the vards, and the fact that
the desived result eould be obtained by a more econoimieal procedure.  The
<econd method to be eonsidered was the investigation of staeks actnaliv in
existence or being evected, and the axamination and comparizon of the eon-
ditions extant and the methods actually being adopted. It was deeided fo
adopt this latter mode of procedure as the more cennomical, expeditious, and
cffective. Preliminary investigations on Hhege lines were ecmmenced at the
Qiate Saw Mille' vard at Carlizie in August, 1024, During December. 1924,
o field parly wag formed to andertake n cirenit of the ehiel stacking vards
between Perth and Nannup, covering a distance of about 180 miles; and
the initial eiveuit was completed in Mav, 1923, Thereatter a continnal
cirendt was maintained, sample boards were re-weighed, replacements were
offected where sample hoards had disappeared owing fo the demolition of
stacks, and dafa was collected from stacks heing demolished. These cit-
enits will continne until April, 1927 The following factors have received
attention during the eourse of the investigations: the position, condifion
and taycut of the vard, the height, width. gpaeing, covering and direction
of stacks, types and slope of foundations, spacing of hoards, width, thick-
ness and spaeine of strips,

On making o first visit fo « stacking vard, s rough skefeh wasz prepared
showing the orvientation of the stacks: topographical features of interest
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and any information beaving on the factors above-mentioned were noted.
Wherever stocks were in course ol erection, sample boavds weve preparved
and placed 1n representative peositions thronghout the staek.  Sample honrds
were ettt also from existing stueles thronghont the vard by means of a kevhale
savw. Seelions for detevmiinine the moisture contend of the sumple hoards
were inoevery case cul and weighed, and then Fforwarded o PPerfh. When
a stack was heing demolished, hoavds were chosen in representative positions
thronghont the staek, and seelions were ent frent eaeh to defermine hy direet
test its wmoisture content.

At subsequent visits to the vards, somple boards are heing re-weiglud
and, Ly means of the variationg of the weight=, the vate of drving is ealene
lated.  Wheve short lenglhs of timber are nsed as sample hoards, (e ends
are sealed, to preveni exeessive end dyvine,

So Neasonal fuflience on the Bate of Dryiag.

Two outstanding features which have manitested themsolves i the cornrse
of these investigations ave the rapidity with which green hoards dry i ot
summier wealher, and the very quick rvale of ye-ahsorption in wet wenther,
Under normal summer conditions, boards will drop from 70 per cent, of
woisture to 15 per cent. to 20 per eenl. in from one {o two modlis, whereas
hoards ut 15 per cent. al the end of snmmer will absorly moisture up Lo aboul
25 per cent. in the fivst few weeks of winter, A craph is submitted slowing
typiesl drying during hot weather, and the quick rate of re-absorption in
wet weather. The object is to give an indication of general hehavionr under
average conditions; it will, however, be recognized that the mutation =
frequently more marvked. Tiogure 1 shews typieal rise and fall in moistire
conteut,

The phenonenon of rapid initial deving o sunmier ooist ool be s
construed into indicaling that, in a maiter of weeks, honrds way be oo
sidered fo be reasonsd; the facts are entirely (he roeverse,

wud tmnber which
has been stacked Yor twelve months i cortainly not in g scasoned condition,
cven in lhose yards wheve dryving conditions are the most satisfactory.,  There
is not, however, wufficient data available as yet regardine bwa vesrs™ old
stacks for it Lo he stated what eifect two summers will have upon the eon-
dition ot the hoards.  The greater proportion of moisture will o Hporate
very quickly from Javeall boards, Dut it ix in the removal off that small
amennt ol moisture essential if the fimber is (o be broneht 1o a thoroughly
seazoned eondition that the difieully lies, and, in order to approach as
vearly as iz possible under air seasoning condilions to this state. if s
eszentinl to pay the greatest attention fo the matter of vard lavent and
staeking methods referved o in this veparl, It is tinpossible to estinale
fhe loss due to caveless and wnscientifie methods adapted in nuuey vards, bl
fhe harmfnl effect it has had on the name of Jareab is nnfortunalely enly
too well knowu.

4. Posittion of Yard.

The yards inelnded in the air seasoning civenit are seaitered threughout
nearly the whole of the Jarmh milling area, and show a fair range of weather
condifions, Tt has been demonstraied that the rate of drying 1g s=lower in
the wetter localities than where the yard is situsted in o dry, open and sandy
rosition.  However, =0 long us the stack is left to season for n enflicien
length of time, the slower drving vards can drv their hoards to as low a

— T e
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moistre pereentage as is obtalned in the yards where conditions are more
condneive Lo rapid drying.  Dul, as the time of drying is always an important
sonsideration, the choice of a snitable site is an hnportant watter. An open,
sandy position is preferable, bul the main considerations are good drainage
and a Lree cireulation of air.

5. Fowndations of Stacks.

Before the foundations ave placed in position, the site tor the yard
should be eleared not only of rees, but also of all serub and vegetation
ol any kind. Undulations should be vemoved, but a gentle even slope is
advantageons. Finally, the yavrd should be thoroughly drained. Foundations
should be carefully laid, preferably composed of double sleepers, and strips
should e placed on top of the sleepers before the stack is  com-
meneed.  In order to help in the draining of rainwater from stacks,
and thus reduce re-absorption, a side slope of ¥ain. per foot of width is
recommended; where possible, the cant should be towards the weather side.
The spacing of sleepers al 2ft. Gin. centres, with o maximum of 3it, is re-
corumended.

i, Spacing of Stacks.

1t hus been found that elese spacing ol stacks hinders rapid seasoning
considerably. This iz most warked in the lower portion of the stack, and
1h bozrds other than those ou the outside. The bad practice of piling timber
in Letween stacks and at their ends, unfortunately very prevalent, greatly
aecentuates {his undesivalle cffeet, or entirely removes the advantage, whieh
would olherwise be gained, wheve stacks are sulliciently spaeed. Tt ix
difficull to see what sdvantage may he expected from spacing stacks at all,
it the infervals 2re to be filled with crveen timber, piles of strips or rubhish
generally, all of which tend to ereate moist stagnant aiv, instead of allowing
free eireulation. 1t is sugeested thal, st the very least, 3 feet should he
left between stacks, and prefevably 4 teet, and that, under no ¢iveumsiances,
shonld anything he piled oe thrown in the intervening spaces.

7. Dastacking.

The guestion of unstaeking in inthnately conneeted with the above re-
marks on the seagonal influence on the rate of dryving (Section 3), and the
advantage to he eained by demolishing stacks at the end of sommer is
apparent.  From what has been written regarding winter ve-obsorption, it
can veadily be seen that, under present conditions, boards sold in winter
do nol even remotely approach a seasoned condition. No one would think
of using timber stacked for enly one month in summer, although this woeuld
he as dry ag, i not drver than, two vears’ old material unstacked during
the winler Trem uncovered stacks.  Unstaeking shonld he earried out as
el as possible during the summer.

8. Covering of Stacks,

The nusatisfactory slate of alfairs due to winter re-absorption ean be
materially improved by means of efficient eovering of stacks. By inspection
of evaph No: 4, it will be noticed that the top portion of the stack, altkough
having dried in swimer down to a lower moisture pereentage than the hottom,
has nevertheless inereased dirving winter to a higher moisture content than



the laticr. This is obviousy due to (he diveet eifect ol rain, which does not
affect the lower as muneh ax the Righer parts ol the stuck: (he advantageous
consequences ot covering whiclh wonld eventunte in (his case can readily
be appreciated. The reduction in re- ﬂlJ“UI'I)LiOEl vavies with the improvenent

i the covering, and it may be mentioned that timber completaly ceasoned
(12 per cent.) will, nnder ideal covering {-un([nmn.s, e-absorly at the most
enly up Lo the sunnimer mojsture pereentage of boards alr sexsoned under
present conditions (14 per cenl. to 15 per ceut. ). Farthermaore, Cuveriny
would be of ereai advan tage in preventing widug dograde in the top layers
of the stack, owing fo severe oy carditions,

Covering should not he an expensive iten, as low-grade Hmber could

ne used for this purpose, although it iz sugoested that it wounld he worth the
expense even il it were necessaty (o uee frsl class matevial, There should
e o eonsiderahle overtang ab stdes and ends hoth Lo Prevent eain detpping
on to the stack, wd ws 2 profeciion dgainst the diveel rave of the wayn:
and the vool shonld be sluped jo enahle the water fo vim off instead or (lvip-
jung throush inte ihe sinclk, Experinents liave been eapried ont in order
to find oui whother uire Falbing o hoards o framnsil in open friueks wonld
counteract the beneficial eifeet of the covering, 1t has been Fonnd i eve
Deavy incessant rain durine beansit wonkd net zerionsly delrtel from the
advantageous effecl ol covering stacks. as el boards wre usiually plaeed
imder eover on arvival, aud then Put throngit o slaner, which wonld laraels
remove the layer which T heen wel{ed by exposuve during transil. Nevor
theless, Thaher werehnnis s coniraelovs el butlders mieht (o mueh io rediee
i sffoem: due o sessnned immber used Q0 eonsteneiion, pagtienlarely Aooring,
beng exposed Lo wet weather conditions,

The udoption of 4 covermy for stacks is reconmninded, with an over.
hang at sides and  ends.

Ao Position of the Board in the Stach.

Considerable attention has heen uiveit to the proenrving of data relative
to the efllect on the ruie of drying of the position of the hoswrd in the st k.
fn the fiest place, taking the stack as a whole, the Tower the bonrd is in
the stack, the more glowly will it drv, aparl from the abnormal vesalts due
to rain (Figs, 3 and 4, Then, fdkiu“ the position of the hoard in the tier,
corner boards dry the guickest of “ally Tollowed By the hourds on the side,
whilst the slowest drvine is Cound in the viiddle (Fig. 2). The effact of
position may be sueh thai, while bonrds on the putside of the hizher BOTtion
of the staek mav he o« drv as passible nnder ordinary air seasoning con-
ditlons, those in the hotlon: part of the stack and in 1he middle iay not
even approach a seasoned condiiion, and he . absolntely unfit for sale (Fie. 5).
Thiz variation, however, hecomes almost neeligible in vards adopting the
hest stacking methods.  Attention {n #he important matiers of procuring
optitan stacking conditions is 1:ni'm'funnlr_fi_\' consbicions hy ite absenee in
most of the stacking vards in the Siate. with the result that so-called aiv
seasoned Jarvab floming is seldom al that mojstgre percentage which wonld
he expected nnder satisfactory condilions.

Attention to the improvement of stacking condilions s essential in
arder to fnerease the deving rate of honeds o the Tower and middle nortions
ot the stack.
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10, Spacng of Boards.

Boards are sometimes stacked edge to edge and somefimes a small space
is left between each hoard. The latter practice would appear to be the
most advantageons, partieularly in helping to reduec the diserepancy be-
tween the drying rates of inside and outside boards. Care should be taken
that each space is imumediatelv above the one helow, thus making a straight
vertieal chimney for the unrestrieted passage of air. The singeering of
boards is not recommended, as it prevents this desirable effeet.

Boards should be piled open-spaced, crealing straight, vertical ehimneys
thronghout the stack.

11, Thickness of Sirips.

The important subject of stripping has rveceived considerable attention,
and observutions have heen earried onl on stacks with strips varying in
thickness from 1in. down to %uin,  The advantage of thiek gtrips appears
to he very doubtful, and they would probahly he inchined fo eanse ease-
hardening, although some henefit may he obtained by nsing them when
ciacking in winter. Rtrips Thin. thiek appear {o give better results than
Y4in. at any time, By employing this thickness, free cireulafion throughout
the stack secmns to lie ohtained, and undue severity of conditions in hot
wealher 1s avolded.

Strips 14in. thick are reeommended for gencral practice.

12, Width of Strips.
Strips 114in. wide are recommended.

13, Spacing of Strips.

The wide spacing of strips should be avoided, as it causes undue degrade
due to warping. It might pay to space at 2ft. cenfres, but this could be
determined only by grading throngh the planer.

Ii is reecommended that strips be spaced at 2ft. Gin. centres, with a
maximum ol 3ft.

14, General Stacking Conditions.

From what has been written above, the imporiance of paying the
greatest atfention to general stacking conditions will he evident. The worst
and least excusable comdition is that of untidiness and uncleanliness; some
of the stacking yards would appear to be regarded as storage places rather
than machines for the production of scasoned timber, The yard should
be well-drained and no stagrant or running water allowed beneath the stacks.
Foundations should be ecarefully laid, preferably composed of double
slespers, and strvips shonld be placed on top of the sleepers hefore stacking
is commenced. The heneflit in redueing degrade of timher by maintaining
a straight vertical line of strips will amply repay the small amount of extra
labour entailed in obtaining this resulf.

Tt is strongly reeommended that each end of the stack should present
a straight and even faee, hoards being laid from cach end. An inspection
of a stack where boards are allowed to project heyvond the last strip will
show how much loss iz entailed by this praetice. Moreover, it will be found
just as guick to stack the one way as the other. The practice of docking
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From boards before siacking, ends sullering [van such defvets as warping,
gum, bad splitting, ele., s connuended, and shonld prove to he a profitable
procedare.

1. Testing of Stecks. .

To those who have studied Lhis veport, it will be evident Lhat, if saw-
millers are to improve theiv methods ol seasoning, it is essentisl that they
shenld he o position to know the condition of their limber. 1t would
seenn alinost unueeessary Lo poini oul the abaurdity of attempting o deeide
whetlier a board is seasoned  or net by weighing il in the hand; butl
the Lact that the opinion that this is possible is held shows the need for Lhe
tollewing inlormation.

Whereas the average oven drey weight of Jarrah iz 48 1lbs. per cubie
ooty spectinens have been vecorded with an oven dvy welght as Tow as 38 1bs.
and as high as 87 [bs. per eubie foot.  in other words, two boards of exactly
the same size may be taken, holll at exactly the sawme moistire content, and
one may weigh ws mnel as 80 per cenl. more than the other; or two picees
ol timber of preeisely the same dimensioins may weigh exactly ibe sawme
amount and yet one picee may be green and the olher seasoned. Conse-
fuently, the mere weighing of timber, whether in the halanee or by hand,
eaittol possibly give any indieaiion as to iix slate ol dryness,

Furthermore, the opition is held that it s possible to tell the condition
of timher ag it goes through the planing nmachine, but, sinee the hardness
ol wood alters with it density, the liginres eiven above will semve fo show
how mizleading any indieations of this nature are hound (o be. Morcover,
the planer only touches the extreme outer layers of the wood, which are
always Taivly dry, and it is not alfected in the sliohtest by the greater por-
tion of the hoard, whevein Hes nearly all the differenee hetween one that is
seasoned and one Ahat s totally unfit Lor higher grade nse. But, as ex-
plained above, it 4+ fmpossible Lo delermine if the ounter fayer evem s
seasoned. by jndzing = comparative density. T s, therefore, of the uilmost
importanee that at every stacking vivd there shonld be sotre muoethod of
determining the molslure content of {imbor,

For the purpose of sew=onine, wood ean he considered 1o he aomposed
ol two nnderials, wood tibre and water: seasoning colsists of the removal
ol a cortain quantity of 1he Tatter. For any wiven piece of timber, the dry
wood lihre i o constant quantite, and s, therefore, taken as o lnsig For
ealewdation, and  thie wosture present 7s stated as g reveentage of this
constant -

egrc Welehi of o pices of tmber, oreen . . .. . 180 axs.
Weight ol piece ol fimher, oven dry E .. 120 ozs,
Quantity of wmoisture present in green siate = e GO o,
Moisture  content stated  as a percenlage of oven dry
(30
weiaht —— 3 100 = 50 per eont.
120

In order to oblain the moistnre eantent of o board, a section abont 14m.
thiek is eaf al least 18 feom ench end, weighed, und then oven dried at
i temperature of 212dse-2 10dse. T (higher femperatures wonld produece
chinring) for about forty-eight hours, or until it no longer continues to
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fose weight, and iz consequently completely dry. Tt is then ve-weighed and
the difference between the two weights of the seelion expressed as a per-
gentage of ifs dry weight will give s moisture percentage. The average of
the two sections s considered to be the moislure pereentage of the hoard
itself.

The method which should he adopled is to place sample honrds, the
moisture content of whieh hay been determined, in representative positions
i a slack as it is being erceled, remembering that, as the middle of the
stack dries the slowest, sample hoards shonld vot be confined to the outside
of the stack. The ends of these sample hoards should he painted with, ov
dipped in, a material such as molter paralfin wax, to prevent end drying
and consecuent inasccurate results, These simple hoards shonld e weighed
immediately after dipping, and the theovetieal dry weight ealealatfed :—

e, Weight ot sample hoard .. - .. .. 17 1bs.
Moisture pereentage (from sectionz) .. - .. 70 per cent.
Wood fibre 4 Water .. .. . .. .. 170 per cent.

170 per cent. = 17 1hbs.
17
100 per cent. == —— 7 100 == 10 ihs.
170
Welight of wood fibve, or theovetival dry weieht of
board - . .. .. .. oo 10 Tha,

Subsequent re-weighines of the sample hoards will give, by a simple calenla-
tion, their moisture percentages at any given time. Taking the example
given ahove, il the sample hoard weighed st o ftvre date 147 Ihe. its
moisture content would he found as Toliows:--

Weight of board al date .. .. .. .. o 1T The
Theogretical dry weighl .. .. . . oo 10,0 Ths,
Weight ol moistire .. ; 4.7 1hs.
4.7
Modsture pereentage — ¢ 100 == 47 per cent.
10

Valuuble information ean he obfained duving ihe demolition of siacks,
Boards should he selected from vepresentalive positions thronghout the
stack, and their moistuve eontent determined by weans of seetions ent as
explained above. This information would he of partienlar valune where
sample hoards had not been placed in the sfaek. The variation in dryness
throughont the stack can be diseovered, and methods adopted to reduee this
in the future, if excessive; and, if the hoards are found fo he inenfiieiontly
seasoned, they may be stacked for o period after planing, and the otherwise
unsatisfactory hehavionr of the timher consideraily muchorated.

The followine apparatus womdd he reguired: a halanee w eiching from
0.1 up to 100 grammes, one weighing from %, oz up to 15 he. 2 small oven
for drying seetions, a saw. and a supplv of paraffin wax or other material
for painting the ends of zample hosrds.

Detailed information vegarding this equipment will be supplied hy this
Department, and anv information relative {o the cavrving ont of these fests
will he provided and explained.
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SUMMARY OF RECOMMENDATIONS.

Spacing of stacks—4ft. edge to edge, Minimum 3ft.
Spaeing ol strips—21t fiin, cenires.  Maximum SEL
Thickness of strips—Vain,

Width of strips —1%ain.

Boards open spaced, with openings vertically above one another.

Fonndations: Donble slecpers, with eant towards weather side of Liin.

ver Toot.
Efticient covering of stacks.
Vertieal line of sirips, direelly over loundations.
Flfieient vavd drainage.
Ahsolnte cleanliness ol vard.

Spaces hetween stucks nnobstroeted,

By Aulhority :  FRRD. Wal. SIMP;ON, Government Printer, Perth.
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