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THE AIR SEASONING OF JARRAH FLOORING.

FOREWORD.

During the past few years a comprehensive investigation into the air
seasoning of Jarral flooring stock in this State has been earried out. Al-
though Jarrah is a high-grade timber suitable for flooring and furniture,
its popularity, both in this State and overseas, has suffered considerably
owing to imeflicient and eaveless methods of air scasoning., Previeus work
carried out by the Department has shown that it is possible to season Jarrgh
in a modern kiln, so (hat the movement due to changes in atmospherie condi-
tions is no greater than with other recognised cabinet woods, and the inves-
gation of which this bulletin constitutes the fial veport, has shown that
much ean be necomplished by improved methods of air seasoning. The
first report was published in 1926, but it was recognised that the period of
the investigations was oo short to lay down any definite rules in connec-
fion with a probieimn which offers sueh a diversity of qualifying factors.
The continuation of the investigations has ('ozlﬁ}‘n'u'd the earlier recommenda-
tions set out in the fivst report.

The data collected sinee the inception of this test has veached fairly
extensive proportions, and cave has been taken o eliminafe, as far as pos-
sible, the personal equation.  Sawmwillers, therefore, may with eonfidence
adopt the sugwestions for improvement contained hevein, in the knowledge
that they vepresent facts which have emerged from a mass of eorroborvative
evidenco. Tn eases where vecommendations involve some cost bevond that
of present practice, it will be found that the reduction in the wastage of
material and the improvement of the final produet will more than eounter-
halanee the expenditure centailed.

The original civevit incduded fifteen yards throughont the Jarrah Saw-
milling arvea, but conditions in many of the yards were so similar that the
latter half of the sludy was confined to those yards situated at Mundijong,
Yarloop, Holvazke and Jarrahwood, which include a fairly represcntative
variety of eonditions prevailing in the seasoning vavds of thiy State,

8. L. KESSELL,
Conservator of Forests.




SUMMARY.

This report covers the results of continuned Air Seasoning Investigation
on lin. flooring stock doring 1926 and 1927, and follows the first report
issued in 10286,

After brief notes on secasoning of timber and moisture eontent, the
effect of the following is discussed in detail :(—

Pogition of Tard.

A stacking vard shonld he regavded as a seasoning machrue, and not
as & storage avea, and the same carve shonld be talen in the selection of a
seasoning yard as is done in the choosing of a mill site,

Foundations.

Tusufficient height of fonndations retards drying in lower layers of
stack. Foundations at least 2 sleepers high {in,) recommended, and at
no place should the ground he nearver than 9in. to the bottom Her of boards.

Period of Stacking.
Under present praetice the period of stacking may be longer than neces-
sary due to the following canses:—

{a) Measurement of seasoned state hy period sinee stacking. The prae-
tice of allowing a definite period hefore unstacking is not necessarily sound,
ag it may mean demolition in winter, when, due o rea hsorptien of moisture,
the timber is far Jess seasoned than several months earlier. Where timber
15 urgently required loss may be caused by leaving stacks in a depreciating
condition waiting for a definite period to elapse. This could be avoided by
the use of sample boards and direet tests for mmisture content. The old
fallacy that therc is some essential differemce hetween the original “sap”
and moistnre taken up by timber exposed to rain still persists,  Timber
which may have hesn thoroughly seasoned hut hy exposure is allowed to re-
absord rainwater swells and hehaves for all practical purposes as “green
timber.” Tt is equally: fraudulent to sell flooring which has been stacked for
three years, hut is unetacked and left exposed to the weather in winter as
“seasoned” as fo sell timber two months off the saw as scasoned.

{(b) Bad stacking eonditions cause a lag in the drying in vavions parts
of the stack sp that perhaps 90 per cent. of the boards in a stack may be
waiting for the remaining 10 per cent, to dry. Good dryving c¢onditions wilf
give fairly even drving thronghount the stack, ' :

Spacing of Stacks.

Insullicient space hetween stacks retards ‘drying, particularly of lower
tiers. Spacing of 4ft. with a minimum of 3ft. is recommended for stacks
up to Gft. wide and 12ft. high. Tf beight or width of stacks is increased,
spacing hetween stacks should be inereased.

Ezclusion of Ram. ‘

This represents the greatest single. improvement possible in present.
seasoning practice. Rain penetrating stacks in winter rapidly increases the
moisture content of the hoards. Tn uneovered stacks onee winter raing have
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sei in, hoards are ahsolutely unfit for use until at least the following Janu-
ary. Sloping the stack slightly in its width and the provision of a sloping
rain-proof cover is recommended.

Fosition of Board in Stach.

(lenernlly the lower a board is in the stack the slower is the drying
eite. Some hoavds behave ervatically and the only sonnd method of deter-
mining the condition of a stack is the placement of sample boards in repre-
sentalive positions in the stack. '

Widih of Stack.
{p to 6ft. there appears fo be no reduction in the drying rate in the
middle of the stack,

Spacing of Bourds.

An edge to edee space between boards is an advantage. These spaces
should be vertically above one another to form flues to facilitate cirenlation
in Jower portion of stack,

Height of Stack.
If practicalle, high stecks are uot deleterious from a seasoning stand-
point, provided the spacing between stacks is increased.

Strips.

Strips of even thickness properly spaced mean less degrade from dis-
fortion in dryving.

Strips Loin. thick give hest results generally, but lin. strips may be
nsed if desived; for winter stacking a width of 114in. and spacing of 2ft
6in. with # maximmm of 3ft. iz vecommended. Inereasing the spacing greatly
inereases degrade.

SHORT NOTES ARE GIVEN ON:

Moistwre Distribution Tests,

The method of testing is deseribed and the effect of the season on mois-
ture distribution discussed. These tests show that the moisture distribution
is most even dwring the first three montbs of the year.

Napacity of Stacking 3 ards.

Tnder recommended eonditions, the capacity would bhe ahout 2,500 loads
per aere. Aftempts to increase this would probably result in reducion of
quality of dried timber, or in reduction of the annual output per acre.

Ringharking before Felling.
An oxperiment earried out on a tree suggests that there is nothing to
wain by ringbarking trees for a period of 12 months before felling.

Conclusion.

The problems chielly requiring consideration ave the elimination of ex-
cessive re-absorption in winter months and the reduction of the present
standard of final moisture content (about 15 per eent.). A standard 2 ur
2 per cent. lower would preatly improve the service of the manufactured
material and is quite feasible if stviet attention to all possible improvements

is given.

'

Seasoned
Reas
from the
The figu
tent of s
ditions,
summer
dries ou
as the 1
the tota
takes Pl
the imp
cOmAars
but the
ing pra
the fign
further
at 12 p
phere i
the tim
girable
it woul
he obta
hand, 1
2 per c

Pngitio:
- In
mitted]
undouk
suitahl
if no a
TOSES.
It
Sonth-
evitab!
there |
are to
open,
tained
time, ¢
ratista

Tt
ing m
for b
these
kilns.

Orien

]
the o
of th
width
towar




Janu-
loping

drying
deter-
repre-

in the

paces
lation

tand-

- dis-

v be
- 2ft,
eatly

nois-
ition

yads
1 of

r to

ex-
sent

o
red

nts

Seasored Timber—A Definition. — _

- Seasoning consists essentially of the removal of a quantity of whater
from the timber. The moisture content of green Jarrah is about S0 per cent..
The figure 12 per cent. may be taken as an indication of the moisture cor-,
tent of satisfactorily seasoned timber, but, under present air geasoning cou-
ditions, 15 per eent. is about the average for timber unstacked during the
summer months Shrinkage takes place fairly unitormly as the moisture:
dries out, hut the rate of shrinkage relative to the rate of drying inereases
as the lower moistare eontent is veached. About 1/10(h or even more of
the’ total shrinkage of a board in drying to 12 per cent. moisture éontent’
takes place between 15 per cent. and 12 per cent. moisture confent, so that’
the importance of the last few per cent. is readily appreciated. It is a
comparatively easy matter to reduce the moisture content to 15 per cent,,:
but the removal of the extra 2 or 3 per cent. needs particnlar care in stack-.
ing praetice. Observance of conditions as set out in this report should put
the figure of 12 per cent. within .practical limits of air seasoning. While
forther shrinkage would take place if the timber were dried below this figure,
at 12 per cent. the moisture in the. timber and the moisture in the atmos.
phere is more or less in a state of equilibrium under average conditions where
the timber is used in the eoastal area, so that 12 per cent, represents a de-
sirable figure to aim at. In the drier goldfields areas, for satisfactory results
it would be necessary {o go below this, say fo 8 per cent, but this could only
be obtained hy restacking in the drier area or hy kiln drying. On the other
hand, in wetter distriets in the extreme South-West, an extra 1 per cent. or
2 per cent. would not he deleterious.

Position of Yard ‘

. In the selection of a mill site, the question of seasoning stacks is ad-
mittedly of secondary importance, but, in the past, it has been one which has,
nndonbtedly heen ignored; the result has been that n yard giving eonditions
suitable for seasoning is the exeeption, and, in some cases, it would be better
if no attempt were made to retain timber at the mill site for seasoning pur-
poses.

It may be stated generally that board seasoning vards in the extreme
Sonth-West should be: avoided as much as possible, but where they are in-
evitable, greater care is essenfial for satisfactory vesults. Valleys whern
there is a heavy rainfall, a closed in position, and perha ps running water,
are totally unsuitable for air-seasoning, and should be avoided, A clean,
open, well-drained position is to be desired, and the best results will he ob.
tgined in dry localities, but in wetter distriets, by mstacking at the correet’
time, employing thicker strips,.and paying strict attention to other essentizls,
satisfactorily seasoned timber can he ohtained.

It may be intimated however, that the best drying conditions for flaor
ing may be too severe for wide boards or thicker stock and yards unsuitable
for board seasoning may possibly prove advantageous for the drying of
these other materials, at least as a preliminary to final dryving in sheds and
kilns. .

Origntation of Stacks.

The divestion of the length of a stack. with reference to the points of
the compass does not appear to have an appreciable effect upon the drying
of the boards in a stack. Where it is -proposed to -slope the siacks in the
width, it is desirable to arrange the yard layout, so that this slope will bhe
towards the prevailing weather. :




Period of Stacking.

Special stacks were refained in order to diseover whether boards wanld
reach, after a sccond.swmmer, a moisture content lower than that attained
at the end of the first summer. As it happened, the summer of 1926-97
was decidedly wetter than that of 1925-26, with the result that boards tended
to maintain o higher average during the latter period than during the
former.

It is evident therefore, that with the existing unbatlsfﬂcml\ stacking
conditions, pautmulall) the absence of any attempt to exclude rain trem
stacks, much fime is now wasted and is in some cases worse than wasted,

Under present conditions timber can he sensoned up to a eertain stave,
but it is gedentifically and economieally unsound for sawmillers to lmolve
themselves in the expense of . un extended peuod of seasoning before '.ey
have so revised and veorganized their methods in general that their timher
may derive further benefit it stacked bevond =a eertain period.

Sawmillers are urged {o he satisfied with none but the very best methods
for airseasoning their timher; and their attention is drawn to the fact that
a large amount of money is being positively wasted, as represented by the
inferest char aes upon the ontlay of capital involved it their stacked timber.
Under conditions as they exist at present, timber will cease drying consider-
ably earlier than would he the case under improved practices; and if the
cost of storing for a longer period is not to be eompletely thrown away, it
is essential Lhat the fimber shonld be endhled to beneﬁt by the full period of
stacking,

I oundations.

There is a fendencey for the moutme content in the bottow tiers of a
stack to remain higher than that plevmlmo in the rest of the stack. Special
eare with the inyort of foundations will go a long way towards obviating
this undesirable state of affuirs. There should be, between the bottem tier
of hoards and the ground, space sufficient to ensure against air stagnancy:
to this end double sleepers are recommeuded bhut even greater spaee would
be henetieial.

Even where a siitable loeality has been chosen, in accordance with the
recommendations delineated above, it is essential to pay partieular attention
to the positions on which fuunddtmns ave laid, and low-lying parts, presenting
diffieulty in drvainage, should be leff alone. Moreover, pariicular. attention
should always be paul to the provision of effcetive dramage, and to the kéep-
ing .of the precinets of the stack free from vegetation and rubbish. A
drain the full length of the yard, with channels leading from the spaces be-
tween the stacks, should in most cases prove to be ample prevention agaiast
slagnant water, while cleanliness around the foundations could be inain-
tained by sending a labourer aronnd périodieally.

The spacing of sleepers should be 2t 6in. ceitres, with 2 maximim of
3tt. and a side slope of l4in. per foot width, \vould prove of ‘\dvantarfe
in stimulating the drainage of rainwater from the stacks,

Spucing of Stocks,

A casual inspection of the stacking yards of this State would show a
remarkable lack of uniformity and methodieai layout Even were no good
nurpo'v.e to he served, strictly from the point of view of seasoning, the effi-
clency and cconomy resultant from systematic procedure should of them-
selves prove to he sufficient. But, without mainthining a snfficient gpacing’
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between stacks, it is impossible to reap the full benefit from the very con-
siderable expenditure invelved in air-seasoning. It is realised that, at some
mill sites, space is limited, and that sawmillers are constrained either to son-
gest their stacks or to stack elsewhere. In these cases, the latter alternative
ig strongly recommended,

Spaces between stacks are not always regarded in their true light, as
integral parts of a contrivance for scasoning timber; if such were the case,
the necessity for standard dimensions and the complete cleaning up of all
weed- growth and rubbish would he patent. But it has been noted, with
regret, that the tendency still prevails to use the spaces by piling them with
rabbish generally and strips in particular, to the detriment of their true
funetion, namaly that of ensuring free cireulation of air.

Keeping clear the spaces between stacks ts the more important in
that the obstruetions affect chiefly the lower portions; and it is there that,
even under the best conditions, the drying lags. The anomaly, therefore,
oeenrs of the aggravation of an influence cansing retardation in & portion
of the staek, instead of that stimulation which is necessary to accelerate
the drying rate where it is sluggish,

Edge to edge spacing of at least 3tt. is strongly recommended, and,
whiere possible, a 4ft, space should be provided, and a rigid rule should he
enforced against piling anything in the spaees.

Exclusion of Rain from Stacks.

The provision of adequate covering for stacks is a factor to which
absolutely no attention has been given in any stacking vard in this State,
and, as a result, the produet of even the most efficient yards falls far short
of attaining that standard of quality which may reasonably he expected
of air-seasoned Jarrah hoards. The extent to which uncovered timber re-
absorbs moisture ean be hut faintly realised, or some attempt would have
been made to eope with this important problem. The necessity for covering
may be appreciated when it is realised that the winter moisture content of
seasoned timber, under efficient covering, would be about 16 per cent., or
even less. while that of uncovered boards is 25 per cent. or 30 per cent.

Demclition of urcovered stacks should not take place from May to De-
cember in¢lusive. A study of the graphs (see Figs. 1, 2, and 3) submitted
with this report should dispel any doubt which might exist o, this fuestion ;
it will he observed that the winter moisture content of seasoned hoards is
tigher than that reached by green timber after a few weeks of summer

weather,
. Any sawniiller would be shocked at the suggestion that Lie should sell,
as seasored, thnber which had been stacked for only ene month in summer;
and yet the anomaly of placing on the market in winter timber of a moisture
content of 25 per cent. is not appreciated, although the latter would be less
fit for commereial purposes than the former. Wkhen it is realised that tim-
ber under cover maintains a winter meisture content of only about 16 per
dent. and even lower than that, it will ie appreeiated that, if boards are to
be unstacked in winter, covering is essential '

+. The study of moisture distribution, to which reference will be mede later,
has further demonstrated the desirability of covering. TIn spring, with the
first spell of warm, dry weather, moisture is drawn off the outer layers of
the board, but as soon as showery conditions return, this ineipient drying
eeases, and ve-absorption commences, Thus, drying from the centre hag not
even begun when conditions are reversed;. so that, with the reecurrence of
dry weather, drying from the outside has to start again. )
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‘As thig state of affairs continiues until the raif - ceases, some weeks of are
hot suminer weather must elapse before moisture ean be drawn from the’ there
centre and the timber ean reach a seasoned ‘condition. Nevertheless, if the the t

stacks were protected from rain, the offect of spring showers would be negli-
gible, and the drying offect of fine spring weather would be retained instead

of being dissipated by the first shower, with the result that the timber would o
be fit for nse considerably earlier than otherwise. g;}zﬂ
Unless stacks are to be completely covered by a shed roof, two varia- foun
tions of present practice are 11ecessary. Tirstly the provision of a sloping” in. th
rain-proof cover on each stack overhanging the sides and ends of the stacks,
to protect in addition these portions as much as possible, and, seeondly, each d
stack to be huilt sloping slightly in the width (Lain per foot), so that any or |
rain which beats into the stack will not have the opportunity to lie in pools ilb e
. ] : ; o de
on the surfaces of boards. Sloping of o stk in the length. is some-, bef
times adopted, but this is far less advantageous than sloping in the width, %
gince, with the former method, pools tend to form at the strips which are at. not,. 1
right angles to the direction of water flow. foos(;]
The opinion is held by some that vain serves a cood purpose by washing* tain
the sap out of the timber. Wifthout entering info a discussion upon this 30 ¢l
matter, there may be mentioned two points, which will demonsirate that,. will
even if anything might be said in its tavour, yet it has absolutely no bear- s
ing upon the question of covering stavks. Firstly, the washing effect must
~ be ahsolutely nil on a large quantity of the bouards of a stack (this will be’ b
perfeetly clear to aunyone wiio has observed stacks in winter time), and, foa;
secondly, the time veguired for a leaching process would be altogether pro- lere‘
hibitive. . , o
onee
Position of the Board in the Stack. ‘ R
The vital importance of waisture content in different parts of the stack Moi
is seen when it is rvealised that the decision as to whether a stack of timber
ig seasoned must depend upon the condition of those boards of whieh the th-
rate of drying is the slowest; for, even though only a small percentage of €
the boards were to shrink, the zood effeet of the thoreughly seasoned eondi earg
tion of the remainder of a flooy would be disenoied. A elose study of the g
hehaviour of many hundreds of sample boards and the graphing of their | 55
moisture contents, in some cases for a period of over two years, have pro- :J::n;

vided some enlightenment on this subject. Tt was mentioned in the First
Report that the lower the Board is in a stack, the slower will be its drying
rate, also that those in the middle will take longer to dry than those on the and
ountside (this will be subject to a certain qualification explained under the stag
heading of Moisture Distribution), while those at the corners dry quickest

‘of all. Tt will be clear, therefore, that the moisture content of a board on i
the outside of the stack eannot be taken as an indication of the condition of -
the stack as a whole: but there ave further complications, which render more hoa
involved the moisture determination of a stack of timber. get]
On the inspection of the graphs of sample boards, certain tendencies
stand out persistently; firstly, that the graphs of certain boards describe an o
erratic course throughout the whole period, secondly, that those of others ;lle
are inelined to maintain a high level throughout, and, thirdly, that the pra
moisture contents of some boards are disposed to preserve a low level fou
thronghout the period of stacking (see Figs. 4 and 5). While it is outside M
the scope of this test thoroughly to investigate the causes of these pheno- hos
mena—the ereetion of speeial stacks would be necessary—certain espects of _—
the problem may he oiven eonsideration at this juneture. These tendencies iy
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are enfively independent of the influences of position mentioned above, as
there are cases of every position in the stack providing graphs of each of
the three types. : el

Briefly, there would appear to he three main reasons for these fen-
dencies. TFirstly, timber varies considerably in density and maturity from
board to board, secondly, while the majority of the boards are vut on the
back, a quantity of the slower drying quarter-ent boards arve usually fo be’
found, while, thirdly, some boards. reeeive severe case-hardening influences
in.the early stages, and this retards their later drying,

Although fadividual boards may maintain a low level, or a high level,
or deseribe an erratic course throughont the stacking period, it is impos- -
sible to say in which category a particular hoard may ecome. As it is essential .
to determine the moisinre content of those hoards which are the least dry,
before a decision may he reaehed as to whether the stack is seasoned or
not, & eertain number of samples must of necessity he taken from such
positions in the-stack as will ensare representative results. The only way.
to obtain dependahle data will be by the placement of sample boards in cer-
tain positions during the evection of the stacl, and these positions roast be
so chosen that the moistarr. content of those boards which are the least dry
will be known, A method of placing sample hoards to obtain this vesmlt is
suggested in an appendix, ' '

A feature which is most aoticeable an inspecting the praphs of sample
hoards is the faet that, where the stacking conditions are the hest, the dif.
ferenee between the moisture contents of different boards will be the
least. In fact, one who had never even seen the vards would piek out at.

once, from the graphs, the yard in which the most efficient methods were in
practice,

Moisture Distribution.

In order to obtain some ides of the distribution of moisture throughout
the thickness of the hoard, at each visit to a seasoning vard, tests have heen

. carried ont in the following manner. A section is euf from the middle of a

board, and this seetion is eut again, at right anges to the original ent, into
three pieces, one representing the top side, one the middle, and one the hot-
tom side of the hoard: the moisture eontent of aach piece iz then determined
in the nsual way. :

The tests have heen econfined to timber below fibre saturation poini-
and deal mainly with the rise and Fall of moisture content during the latter
stages of drying.

During the original drying period, that is, before winter rain has cansed
any ve-absorption of moisture, the outside sections ave usually of a lower
moisture percentage “han the middle, hnt this differsnee deereases as the
hoard reaches a Tow moisture content, until, finally it may disappear alto-
gether.

As soon as winter rains commence, the position is reversed, and it is
generally found that the outside af the hoard is 1 or ? per cent. higher than
the middle. The difference is higher immediately after rain, and, sometimes,
probably due to a pool of water on the hoard, outside sections have been
found to be as much as 7 per cent. hicher than the middle; while, if thers
has been a spell of fine weather during the winter, and the outsides of the
boards have started to dry, there may be little or no difference in moisture
content. But, in spite of these temporary fuetuations, the general tendeney,
is for the outside to have a higher moisture eontent during the winter, and
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at the end thereof theve is shown fo have been o general rise, varying aecord-
ing to locality, yard layout and other faetors, with the middle porvtion of
the board lower than the rest. During spring, drving recommeneces, but
does not proceed ta any appreciable extent, and, until the summer starts,
there is not much change in the cenire of the board. The faet that the
dryine of the hoard as a whole dees not progress to any great extent before -
the advent of summer is due pre-eminently to the nck of covering of stacks,
for, althongh the outside may have dried sulficiently to produce a moisture
spadient, which will induee drying from the centre, so. soon as showery con-
ditions set in, the boards in the unprotected stacks commence to re-absorb
moisture, and the moistwre gradient is nentralised or even veversed. If can
be seen, therefore, thut, where stacks are not covered, there iz little oppor-
tunity, until a fairly extensive dry spell sets in, for discharging any of the
moisture from the centre of the board, In fact, it may be said that, except
ander ideal weather conditions, and the very bhest stacking praetice, the
centre of the board eannot, before the end of the year, he expected to have
dried sufficiently to fit the timher for unstacking and commercial use.

- During the first thvee months of the year, the distribution of moisture
throughout the board is at its evenest—exeept when summer rain eauses an
increase, of a temporary nature, in the moisture content of the outside of
the hoard-——and the eondition of the timher is the hest that can be ohtained
under present conditions.

. Moisture distribution tests taken at the beginning of winter pive evidence
of - a rate of re-absorption varying usually in an inverse rafin to the dis-
tance of the board from the outside of the stack. Of six or seven sample
boards in the same tier, one behind the other, the moisture percentage of the
centre prong of a board has been found eenerally to be lower than.that
of the nexi board nearer to the outside of the stack. Increased protection
from wetting, and milder conditions in the initial stages of drying as the
middle of the stack is approached are, withont doubt, mainly respongible
for this state of affairs. The moistire contents of the outside seetions of
the hoard. do not show the same reduction as the centre of the stack is
approached, and, from a study of the moisture contents of the whole sec-
tions, little evidence of this tendency would be observable. The more deli-
cate methods of moisture distribution tests have exhibited a qualification to
the statement contained in the First Report relative to the position of the
hoard in the stack, in that, although in eevtain coses outside hoards may
show 2 slightly' lower moisture content than boards in the middle of the
stack, no ‘general rule can he stated to that effect. Furthermore, it may be
stated that, during winter, as the distance from the outside of: the stack
inereascs, so may a slight deerease ifl moisture  content heeome apparent.
This has a beaving upon the sabjeet of the width of the stacks, which will
be-diseussed in the following section. )

Width of Stacks, L
The opinion appears to be held by some that narrow stacks are to be
desired, pevertheless it is very questionable as to whether any good purpose
may he served by this practice. In the preceding section, notice was drawn
to the fact that, during winter, the moisture content of the eentre of a board
is inclined to. be lower at the middle. of the stack than in the ease of hoards

on the outside. At no period of the year may it be said that a higher mois-
tire content will be found in the centre of stacks of a width of 4ft. Bin.

(a dimension which is in fairly common use) than the average elsewhere
at the same level, Tt will be seen, therefore, that stacks may, with advan-
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tage, be increased in width, and it may be mentioned in this conneetion that
the erection and demolition of stacks gre stmplified and sceelerated, when
plenty of room is available for those who are working on top of the stack
to pass to and fro. From the point of view of the sawmiller, who has
limited space at his disposal, this question of the width of stacks has an
important, though indirect, bearing upon the spaces between stacks; for,
by increasing the width, he may either inerease the size of the spaces or
the amount of timber stucked in u certain urea, or both. Narrow stacks and
harrow spaces should be avoided, as providing ne eeonomy of space, being
of & distinet disadvantage from the point of view of labour, and heing un-
sound so far as seasoning of the timber is coneerned,

The question arises as to the width to whieh stacks may be huilt, and,
while no definite statement can be vonched at this stage, yet the data avail-
able all indicates that, up to & width of 6ft. Qin. at any rate, there is no
reduction in the drving vate in the middle of the stack. To obtain the
information fhat is desivable upon the subject, and to find the wltimate width
to- which stacks may with safetly be built, wonld necessitate the erection of
special sacks undér such conditions as would ensure the furnishing of con-
elusive evidence of the hehaviour of the boards thronohout staeks of varying
widths, - From the point of view of the reduction of stacking space alone,
without regard to other considerations, it shonld prove to be of considerable
value to sawmillers to know how wide their stacks may be built, and it is
very probable that considerahle advantage, strictly from the point of view
of seasoning, wonld be derived from s thorough investigation of this factor.

Pendirig'-'fiu*ther'{e':sts, there is no evidenee sifficiently definite to vecom:
mend dry divergence from existing practice of a width from 4ft. 8in. to 6t

Spacing of Boards,

.~ The most usnal prictice in this State is to leave a small space bhetween
the edges of the boards, and ‘this practice was recommended in the First
Report. Moreover, stageering of bosrds was deprecated, on the seore that
it inhibits the free vertical passace of air through the stack. Tt has, there:
fore, been asinmed, in making the recommendation for wider stacks in
the preceding seetion; ‘that hoards would not he stacked edee to edge nor
stageered; for either of these practices terids to vetard deying in the centre
of the stack. In laying the hoards; care should he taken that they are placed
direetly one ahove the other, <o that the spaces form 4 straight vertieal ekim-
ney; a’ little ate in’ this direction would be amply justified by results. " A
fpace of 134in. between hoards in the same tier is recommended, except
with 4in. hoards, where 1in. should be sufficient, ' '
?:Ze_:f_éjh_t'of Stac}q:s:_ - _ ] ‘

The limit to .the height of stacks is probably fixed more by handling
costs than by seasoning considerations. The average height of stacks in this
State ishetween 11 and 12 feet, hut, in some yards, stacks are as low ag. @ feet,
On ‘the-other hand; iolrted ¥ards stack as high as 18 feet to 20 feet. -The
seasoning of the lower lavers must be retarded in stacks this high, but it
is-considered ‘that, np to twelve feet, the height of stacks has little “affect
as far” as seasoning ‘is concerned. The main objection which is preférred
gghinat high stacks is that above a eertain héight handling costs inecrease
to an-inordinate-extént. Tt is- suggested that sawmillers would find it to
their advantage to cheek:this assértion, and-find out by actual test that height

.bevond which further stackine would he unedonomical.” Tt has hesn moticed



12

that, in certain yards, where there is lack of space, stacks are not built to:
a height which elsewhere has not appeared to constitute an expensive pro- Cor
cedure. Sawmillers would find the collection of data relative to this matter
comparatively. simple, and they would gain valnable information based on i
tacts, instead of prejudice. Pending further investigation, a height of twelve .

2 ; ‘ The
feet is tentatively. recommended.

qua
It must be remembered, however, that, i’ the height of stacks is unduly’ in ;
increased, the spacing between stacks must also be increased. For example, hov
for a 15ft. stack, a spacing of 1ft. in. would he desirable, while for a 20ft. eur.
stack; the spacing should he 5 feet. and
. ’ ' i £aw
Thickuess, Width and Spacing of Strips. : be
The recommendations eoncerning strips, expressed- in the First Report;y Hlsit
have been confirmed. The most satisfactory thickness of strip for general een_i
use under the conditions extant in the Jarrah belt is 14 inch. Where the- aol
very best resnlts are desived, and there iz no objeetion to a little extra trou- ]
hle, an improvement in the lower layers of the stack may be obtained by the e
use of strips of 1 ineh in thickness. In the ease of stacks erected during and
winter, and where the timber is required to be seasoned as early as possihle: to 1
in the following summer, 1-inch thiels strips may he used to advantage. Under tiew
these conditions, the boards will dry at a slow rate in the early stages during Lee:
winter and spring—and with the advent of summer, their moisture content stac
will be sufficiently low to allow of an increased severity of conditions due fo effe
the emplovment of T-inch strips, withont the deleterious effects of rapid mer
drying from the green state. A width of 134 inches, and a spacing of 2 feet will
8 inches with a maximnm of 3 feet, should aive the most satisfactory vesults. tha;
Ring Boarking Before Felling. ?;:::
The sugeestion has been pnt forward that advautageous results, from "
the point of view of seasoning, might ensue from the ringbarking of trees ?;:’
some time—say, 12 monthe—before felling, and, as a result, it was decided o
to ¢onduct an experiment of a preliminary nature, in order to obtain some 11;“
indication as to whether any good purpose might be served by further pur- L:l
suing this subject. To this end, a tree was selected in January, 1926, in the %h’] 1
Jarrahwood distviet, in a position which would he reached by the fallers in ani]

approximately 12 months’ time, and it was vinged, the sapwood being eom-.
pletely severed. In Fehruary, 1927, the tree was felled, lopped and bharked EXp_
without any diffieuttv, and sawn into a log 40 feet long, with a mid-girth of &k

slightly over 10 feet, and containing rather more than 6 loads of timber. tl;e
Tt was reported that the operations in the mill appeared to be easler than By
pre:

with the average log. 1260 super feet of 1-inch hoards were eut from the
log, and on this eertain experiments were condueted. The moisture content
of the hoards varied between 80 per cent. and 85 per cent., and, eonsequently
the idea that dryine to anv appreeiable extent may result within a reasonable
period from the ringharking of a tree must he discounted.

The boards from this tree were placed nupon a partially erected stack:
amongst them were included some sample boards, which were re-weighed at
intervals during a period of abont nine months. The process of drying pre-
gented no featnres of an unusual natoure, which might be allocated to any
peculiarities of the timber itself. Henee the complete absence of any indiea=
tions of abnormality precludes the advisshility of proceeding further with
an investization: which shows no promise of heing of service to the saw-
milling industry. But this exveriment may he of interest to those who have
considered the advisahility of this practiee. ‘ o
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Conclusion.

An attempt has been made to demonstrate in this report directions in
which improvement may be made in air-seasoning praetice in this State.
The standard of seasoned timber has been so persistent'y below that
quality which is to he desired that an opinion has beeome prevalent that
in jarrah some inherent characteristic is the eause of ineviiable shrinkage,
however carefully it has been scasoned. That this opinion jz tofally inae.
eurate will be apparent to all who have made any study of the problem;
end it is hoped that a concerted effort will be made on behalf of the
sawmillers fo prove to the publie the fallacy of this conception. It must
be recognised that the problems to be tackled are the elimination of ex-
dessive re-absorpiion in winter months and the driving off of 2 or 3 per
cent. of moisture more than that whieh is reached at Present,  As the
moisture content of the timher is reduced, so does driving off of further
moisture present inereasing diffteulties. To reduce 1 in, jarrah boards tc
# moisture content of about 15 per cent. is a compuratively simple matter,
and the majority of stacking yards are able to approximate this figure, but
to reduce the moisture content in & further 2 or 3 per cent. demands par-
ticular eare towards the improvement of stacking practice. There have
been suggested in the body of this Teport & number of methods wherchy
stacking practice may be improved; from a single improvement marked
effect cannot be expected, and it is only by means of a general improve-
ment in every possible manner that the best result will be attained, Ti
will be appreciated that, although one improvement may be more efficacion:
than the others, yet its effect alone would be inradequate to provide the
‘amelioration desired; and that nothing must be overlooked which wili
tend to increase the drying rate. A general reorganisation of stacking
practice is required, each little improvement that iz effected doing its part
towards the goal aimed at. The necessity for reorganisation iz elear, when
it is observed that throughout the sawmilling area there is a general lack
of uniformity, even amongst yards under the same genersl management,.
An inspeetion of the followine summary of recommendations will show
that, in the majority of cases, no increase in expenditure would he entailed,
and, in cases where some cost in excess of present requirements may he
expected, the recommendation is made with the eonvietion ihat it owill

be amply repaid, and that sawmillers who are actuated by a desiré to see

the best results from jarrah, will not he deterred by a proposition which
should prove to be a sound investment. The proposed measures, by which
present practices may be improved, are summarised heremnder :-—
Rediction or cessation of stacking in unsatisfactory yards.
Unstacking and storage at end of summer; or covering of stacks.
High foundations.
Efficient yard drainage.
4ft, Oin. spaecing between stacks; minimum 3ft. Oin.
Spaces between stacks clear of strips, timher, and rubbish.

Edge-to-edge spacing between hoards: spaces vertieally above one
. another, '

Strips l4in. thick, 134in. wide.

- Spacing of strips 2t. Bin.; maximum 3ft. Oin.
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APPENDIX,
ise of Sample Boards in ir Seasomng.

{rom consideration of the report and attached graphs the approximate
time of unstacking for best results can be obtained. Tt has been stressed,
howaver, that the maxima and minima of moisture content as shown on
churactevistic graphs ave dependent on the season. Further, moisture eon-
tent is not the sole criterion of seasoned timber, and the most satisinctory
method of judging the seasoned state of a stack is the use of sample boards
piaced in position when the stack is erected and tested when the stack 13
about to be demolished. '

A suitable procedure for control of seasoning by the use of samplé
boards is detailed below.

Selectinn and Preparation of Samples.—Select three 12 feet boards as
representative samples. These must be straight-grained pieces free from any
Xnots or gum veins and cut on the back, Cut as illustrated in diagram
{TMig. 6), disearding 1 foot at each end and leaving fve samples each two
feet long from each hoard. Paint all samples on the end and back half
an in¢h from each end.

Plucement of Sumples,
_ (a) In stacking place 5 samples from the frst hoard behind each other
in the third tier from the hottom, in the eentre of the stack and on the
side to which the staek is sloped (zee diagram, Fig. 6).

{h) Place 3 samples from the cecond board similarly in the middle
tier. ’

(¢) Place the remaining 5 samples similarly in fthe third tier from the

top..

Testing of Sample Boards.
No testing for moisture content is necessary ot the time of erection.

When the stack approaches dryness as ganged by graphs, take the
second and fourth sample board counting from the oubside of the stack
n each tier and test as below. The other boards must be kept in position

for farther tests if necessary.

For Moisture Content—Moisture content is defined as the ratio of
water to drywood subsfance expressed ns a percentage. Aa 3t 1s not con-
venient to dry out the whole board, representative seetions are tested for
moisture content.

Trom each sample beoard two seetions S4in. long are eut about seven
inches from each end. Baeh piece in weighed immediately after cutting
on a ehemical balanee weighing to 01 gram. The sections are then dried
in an oven maintained at a temperature between 215° F. and 225° F. until
1o further loss of weight take place. Drying out overnight will be fovna
sufficient if the oven temperature iz correct. Moisture content is then ex-

jw x 100, With care in weighinz the moisture
dry weight
content of the two seetions from the same asmple shonld not vary by mote
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than 114 per cent., so that the average moisture eontent should he correet

to 1 per cent. As indieated in the report. 12 per cent. is a desirable figure
to aim at.

Case-kardening and Moisture Listribution,

A case-hardened piece of fimber is popalarly known as a piece in which
the outside is harder than the centre as a result of excessive drying of ies
surface at some stage of the seasoning process, Case-hardening results in

the centre portion of the wood heing in a state of tension and the ontside
layers in compression.

To test for ease-hardening a half-inech section is out from the middle
of the sample board, and this seetion is then pronged as illustrated by twa
saweuls running parallel to the original board faece. The centre prong is
broken out and the behaviour of the two outside prongs notea immediately
after eutting. Tf the prongs remain straight or ineline towards or away
from one another to a slight extent, the tHimber is not case-hardened and
stresses present are not suffteient to be deleterions. If, however, the prongs
nip and bend on one another, the timber is case-hardened. A Purther
period of stacking is necessary till the stresses are alleviated, as machining
would upset the state of equilibrium of the stresses in the board and lead
to warping and twisting of the timber,

The prong test gives a useful indieation of moisture distribution. If
after the test for case-hardening the prong is left in a warm, dry place,
farther drving and shrinkage will take place.

If the moisture distribution
has been uneven the prongs will curve on drying towards each other, if

the moisture content js higher on the inside, and away from each other

if higher on the outside. If the movement is very marked a further dry-
ing period is indicated,

By Authorityv: Jouy Ley, Acting (‘}O‘_PI';YI_E!I?PTIH;;I;‘:F('TR}\



0/t By burvosoag

79 | 9ow| gay wg| | [ | [eunq ey

S _ .....whw _

o]

| e

_

|

|
%ﬂal!.._f. 2

. -

o
/Z( 0
|
_. 1 _ _ * - 7 ol A - =
Ao 00808 Lou/ o - g (7E
: BACYDOL YOS Bty sun syoveg  p
Y DO 10 K2y woyrorns Y P AYLrYy 37 Y1t IEsPAL ;s Dy SUOLYIOLOD
Burysoss Jo0d Ppun 113g lydorh 3601940 Sty wout Yy woy aiow Ko N\ —
AOU [(IM H20LS iy fo sp10d S701404 Ut SpAID0G 'S UOLL {OUOD Bussyony s y="2 ST ar
\OSOPE DY oyim NjpyBrys Kaoa fim Buryooisurn AOL
poraad piop OUIXOW " DUWIULL (0128 "stfdOLE Y SIA3y20001/0 f10 sy p
WALILUNS PUOIIS O BLr 018 AG pavioygo DWW L0ig211pas 314117 € == 0%

SYLUOUL 2AfIMYL LBYY S S pO1412d [I0YS B10F GO0 s/ Lorftjowag 7,
. "BUIrn03 Lroypm Uado yp ur swonpLod

poab. yu\GQa 1TUTID Y0y § O U D fy IOAUMD SLUISAIAD S (/TOIE S’IL S GN

YTLNIA ATEVT N WHOG GI¥ 7 YIVLS 10 IW FOVHTIT DNIHOHE HTTED DT STHIIIVY VY )

7577 ._




P=lTVE S ) W voS o

| rdr|~onlga/] T _UJ | _n_,m_.a_ [ P

| 1ol | |
o ||

|
|
|
1

inn

Auyoopsioc burys0i5un saoudg

o t Oy ¢ pro g sa0u P3¢ ¢
VRS puodss ay 11y 3qoon20sd fou sy woy w3y 7
BULIA0D  fr1oypm U0 Sy SweyIpUes pPook
BT JORYIND YOGS U DYy PBOSIAL SIUISIITAI T OME SIS OGN
HYIA N TV

_ 227

NHOT GIFT HIVIS 10 TW TGN INIMOH S 15T T SIH7LIVEFH)

¢ 94

L P, W

FUIUOT 2477/ S0



Po1s2y  burvosoag

Ee s |1y

Nl

“ojy| 73/ | .
| |

E

_|.

T s e

o
W | Xes ._ R
__ _ 7 \\+\ oC
] 1] ]| 7
. _ § [ P
A1y 0045108 4o p w0€

. (SAYoCyS PRI o207 w
% Aoy wouy ygoayorsd sou St wRgwy  po
: . cBurroa0s  snoysr Ledb 2y
PZYT24D Yorys £ o sUDIL s SUSO Dy 2Bouy

Atopooysi o8 buryooysuy

. &,
WU.NDQUQ . R

16ty s@y saou a0 g
BBy Burgfor s1 avey, ¢
QLS SN SIGLr203(7
vosoas s Buryooysup r,
SUCL /puod ook sapurr

© GUISIITos Ydeab siy; gN

SEVIA TVHIAIS AMOT GIF] MIVLS 40 IW IDVEIAY TNIMOHS HIVED 1S/ Y118 0H )

¢ I/



POILD S Bereosoae

SYIIM O SE OF SL oL §3° 0% §¢ OF s gF S€ O0OF S0 Sy o ¢ 0

I\
)

~—F

S|

11
%j/
f,_ g7
T A

[ |

1243/ Ybiy

£71012038 3 sUD0G 1ORPINIPU 10 SYToIB LIaMIIT
HoU2694100 Bumtoys suolrpuod Buryaoie J00)

v 00

2UUSIOHY

A LoD




S¥Y3IM 06 58 05 S& 0L 59 09 §5° 05 s oF

Yol WF

Burvosoa g

! FE 0 55 00 .m..\ (24 K3 a
| | =)
et e i
R
| NI /7 | 3
N
R
L QM.J
.
¥
5
o¢
|
(243 LIMOY Ny OURE P SyydosB jonpaAU fo 7
MIL10fU0> BUMOYS Sworf1pwo> Buryays parosduy
g o1




Lic 6

—JAMPLE BoARDS —

?ﬂf,scard CUTIING Discara
b -2y — L» e e =2 eyt
PAINTING

PLacine

-— —_— —_—e = —_— — __.I-

T BThird tier from fop, |

5 Sample e mLENIFe frer "',-.r_r.? e

boaf‘a.s.}
q/;hf’ 4 ]!Ef From zﬁ(?)f'f}/'ﬂ E -

f/era?‘fon af Slack

E- 3 .-‘.'rlr'.f Fra

——

e

E—_—m——q— — T e

e of Thizy T coplmining Jamek Spoeds

TS TN
i FES Tonves

— .
i x’f:ﬂ /’:J = EF! == .~ -
9 = rﬁ ¢ /‘?ﬂ?’f = ‘_—J”

! .r'd.- £ a\.w' ey "}rr\:,r

= i - I i &
=7 - I:;, 4 ‘I 5; = ;;. it
[ Cwt Sections (one ot a Time)
for Moisture o crlernt | £or  (use Aardening
| 2. Frong. :j /__

2. Wegh green.
| 3. Nore behavior d.'&cf{y affer

|
Dry eut l% E

| Correct Case borderned

La

4. Wegh ary. | £or _Maisture Distribution

| 4. Note bebavior 24 hrs. fater

Moisture tontent. @ @ ,,_.zd
o Green wei At — Dry weight ; |
Try e ’,9;:"i X 100 | Correct “j’;,’;“,’dﬂc H’gﬁ, Siche.





