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WHY DO STUMPS A N D  LOGS in the bush decay, 
and damp floor boards in a house become 
rotten? The cause is not old age: in cool 
dry caves in North America, timber beams 
have stayed in a sound condition Tor 
thousands of years. Decay is caused by the 
growth of fungi, which are living organisms 
capable of attacking the wood and using it 
for food. Deterioration in timber caused by 
rungi probably accounts for over 90 per 
cent. or  all timber losses i n  the world, 
though in warm dry areas, insects (especially 
termites) may be the main cause of des- 
truction. Clieinical and physical breakdown 
due to man's activities or to frost, heat, lire, 
and water also play their part. 

A wood-destroying fungus consists or  a 
complex network of microscopically slender 
tubes or hyphae, approximately 1/5000 
of an inch wide and therefore iniicl~ finer 
than wood fibres. These extend and branch 
freely through the wood, rather like the fine 
root system of plants tlirough the soil (see 
Fig. I ) .  This network is called the niycelium 
and it is able to soften%Iie wood and absorb 
part of it as rood by ~ e c r e t i ~ i ~  digestive fluids 
01. enzymes wliich break down the wood 

. co~nponents. These wood-destroying fungi 
have varying preferences not only in  the 
timber species they attack but also in the 
different constituents they consume in any 
one timber. Alth~ugli  a piece of wood is 
r~sually attacked by only one fungus at a 
time, this fungus rarely destroys it corn- 
pletely-other organisms follow up to do  
this,  ending with tlie compost-forming 
organisms which reduce tllc remains to 
l l~~n ius  or forest loam. This process exem- 
plifies the scavenging of nature's unwanted 
materials and indicates the very important 

role of fungi in the whole realm of nature. 
Some fungi (the parasites) kill weak plants 
and animals to ensure the survival of strong 
ones without overcrowding; others (sapro- 
phytes), including wood-destroying fungi, 
remove dead remains and return to the soil 
and atmosphere chemical food substances 
that would otherwise be kept out of circu- 
lation indefinitely. Without these fungi the 
earth would soon suffocate under a layel- 
of dead trees and plant remains. 

Wlien a wood-destroying fungus has 
accumulatecl enough food reserves it can. 
other conditions being suitable, form a 
"Fruit body" outside the wood (Fig. 2). 
This is almost the only conspicuous part of 
these fungi and is the part by whicll they 
are recognized, named, and classified. It 
produces the spores, which correspond to 
tlie seeds developed by flowering plants. 

Fig 1 . - - M ~ I  of dry-rot fi/ngrl.r, Mer-ulius 
lacrymans, in Baltic p i w .  r 400. 
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WHY DO STUMPS AND LOGS in the bush decay,
and damp floor boards in a house become
rotten? The cause is not old age: in cool
dry caves in North America, timber beams
have stayed in a sound condition for
thousands of years. Decay is caused by the
growth of fungi, which are living organisms
capable of attacking the wood and using it
for food. Deterioration in timber caused by
fungi probably accounts for over 90 per
cent. of all timber losses in the world,
though in warm dry areas, insects (especially
termites) may be the main cause of des
truction. Chemical and physical breakdown
due to man's activities or to frost, heat, fire,
and water also play their part.

A wood-destroying fungus consists of a
complex network of microscopically slender
tubes or hyphae, approximately 1/5000
of an inch wide and therefore muchflner
than woodflbres. These extend and branch
freely through the wood, rather like the fine
root system of plants through the soil (see
Fig. I). This network is called the mycelium
and it is able to soften (the wood and absorb
part of it as food by s~creting digestive fluids
or enzymes which break down the wood
components. These wood-destroying fungi
have varying preferences not only in the
timber species they attack but also in the
different constituents they consume in any
one timber. Although a piece of wood is
usually attacked by only one fungus at a
time, this fungus rarely destroys it com
pletely-other organisms follow up to do
this, ending with the corn post-forming
organisms which reduce the remains to
humus or forest loam. This process exem
plifies the scavenging of nature's unwanted
materials and indicates the very important

role of fungi in the whole realm of nature.
Some fungi (the parasites) kill weak plants
and animals to ensure the survival of strong
ones without overcrowding; others (sa pro
phytes), including wood-destroying fungi,
remove dead remains and return to the soil
and atmosphere chemical food substances
that would otherwise be kept out of circu
lation indefinitely. Without these fungi the
earth would soon suffocate under a layer
of dead trees and plant remains.

When a wood-destroying fungus has
accumulated enough food reserves it can,
other conditions being suitable, form a
"fruit body" outside the wood (Fig. 2).
This is almost the only conspicuous part of
these fungi and is the part by which they
are recognized, named, and classified. It
produces the spores, which correspond to
the seeds developed by flowering plants.

Fig. 1.---M:JleeliulIl of dry-rot fUllgus, Merulius
Jacrymans, in baltie pinc. X 400.



'Phe s p o m  arc ~mportant  to the lungus as 
a n  efficient nicans of dissemination of the 
species. They also ensure tlie re-sorting and 
selection of sound genetic characters. The 
h~lit body is so designed, in tlie inore coiiiplex 
species at least, that the spores are protected 
from adwrse weather conditions and may 
only bc released when conditions are ~iiost 
likely to  fii\~our their growth. I n  some 
spccies, however, the spores are released in 
a continuous stream, day and night for many 
tiionlhs. A large fruit body has been esti- 
mated to produce more than 2000 million 
bpol.cb iii some species. The spores are light 
enoi~gli to Aoat Ic great distances on air 
currents and thosc: of the commoner wooci- 
dcslr-oying fungi arc always p~.escnt in tlie air. 

When spores rcach a fl~voi~rable site they 
gemiiiiate and tlie decay begins again. The 
conditions which f'avour this gro\vtli are: 
Firstlj), the wood must not be too dry or  
too wet- ideally it should have a moisture 
contcnt between about 25 and 100 per cent. 
of tlie oven-dry weight of the wood (coiii- 
pare seasoned wood at about 12 per cent., 
and green or saturated MJOOCI between 100 
and 300 per cent.). S e c o ~ / / j ~ ,  lnost filiigi 
thrive i n  warmth, particularly tropical heat. 
Tliircl!,~, all the wood-destroying Sung' Y I  re- 
quire air. Fo~uthIi~,  many of these fungi are 
associated with a particular host timber or 
closely related group of timbers. For 
instance, the fungus known as Trolllete.\ 
lilrci~lo-gilvcr is rarely 'found on timbers other 
than eucalypts: on thesc, liotvever, the 
brown rot it causes is very damaging even 
i n  otherwise durable species. Light is 
necessary to some fungi to enable them to 
hilit, but is p~obably never necessary to 
enable then1 to cause decay-the warm, 
moibt conditions found i n  some mines arc 
particularly favo~~rrible to wood decay, but 
few nolmal fruit bodies f o ~ m  there becai~se 
the light is inadequate. Likewise, some fung~  
require a high air Iiiimidity f'oi Sriiit body 
formation. Physical conditions of vibration, 
shock, etc, probably do not deter fungi at 
all : C'orio1~t.r scu~guineus, a brilliant scarlet 
f~~ng t i s  causing a rapid white rot, has becn 
reported growing fro111 tlie wood\vork of 
cars in use, and railway sleepers with heavy 
trnfic are just as s ~ ~ b j e c t  to  decay as those 
without trafic. 

Several types of decay are e a d y  distin- 
guished by detel-mining the part of wood a 
particular fungus uses for its food. Some 
decay is brown and po\vdei-j/- tlic 1'111ig~1s 

rig. :?'.Ii·lIit body of Elfvingia applanata, ill this
('ase u !lC(/1'I rot i1IllYl'lfe beech.

The spores are important to the fungus as
an elTkient means of dissemination of the
species. They also ensure the re-sorting and
selection of sound genetic characters. The
fruit body is so designed, in the more complex
species at least, that the spores are protected
from adverse weather conditions and may
only be released when conditions are most
likely to favour their growth. In some
species, however, the spores are released in
a continuous stream, day and night for many
months. A large fruit body has been esti
mated to produce more than 2000 million
spores in some species. The spores are light
enough to float to great distances on air
currents and those of the commoner wood
destroying fungi arc always present in the air.

When spores reach a favourable site they
germinate and the decay begins again. The
conditions which favour this growth are:
Firstly, the wood must not be too dry or
too wet---ideally it should ha vc a moisture
content between about 25 and 100 per cent.
of the oven-dry weight of the wood (com
pare seasoned wood at about 12 per cent.,
and green or sa turated wood between JOO
and 300 per cent.). Secondly, most fungi
thrive in warmth, particularly tropical heat.
Thirdly, all the wood-destroying fungi re
quire air. FOllrthZl', many of these fungi are
associated with a particular host timber or
closely related group of timbers. For
instance, the fungus.known as Trametes
lilacino-gill'a is rarelyJound on timbers other
than eucalypts: on these, however, the
bro"'n1 rot it causes is very damaging even
in otherwise durable species. Light is
necessary to some fungi to enable them to
fruit, but is probably never necessary to
enable them to cause decay-the warm,
moist conditions found in some mines are
particularly favourable to wood decay, but
few normal fruit bodies form there because
the light is inadequate. Likewise, some fungi
require a high air humidity for fruit body
formation. Physical conditions of vibration,
shock, etc. probably do not deter fungi at
all: Coriolus sanguineus, a brilliant scarlet
fungus causing a rapid white rot, has been
reported growing from the woodwork of
cars in use, and railway sleepers with heavy
traffic are just as subject to decay as those
without traffic.

Several types of decay are easily distin
guished by determining the part of wood a
particular fungus uses for its food. Some
decay is brown and powdery---the fungus

Fig. 3. BroWIl cllbicul rot ill fll'o-year-ofd baltic/fool' board caused by the dry-rol.!/iIIgus, I\1crulius lacrym<lns.



]la\ ing clt~clly uttacl,ed the v,lhi~e cellulose 01' 
1111: \ ~ o o d  and left tllc lignin as a loose brown 
o r  Since thc: ceJlulose @ves Ihe libres 
tllcir longitudinal strcngtli, ~ t s  destruction 
i~llows tlic wood to crack across the grain as 
e'isily as with it. Hence the wood often 
bse,ll\s up into cub~cal picces, and the rot is 
callctl a u i w w ~  C . U ~ ~ I ( ' A I . .  R O T  (Fig. 3). These 
I>so\?n-~.olting fungi are more economical in 
their \vater use illan others and a few, the 
50-called "dry-rot" fungi, nsc able to  trans- 
1)ol t \vatc~ Srom a damp place to dry wood 
: ~ n d  tllese. .IS :I re\ull, c~!joy fi'eedoiii from 
co~npclition. 'Phcy may be further assisted 
by llie water they release in  the chemical 
b reak t lo~n  ol' the wood or by water they 
absorb fronl tlic: ais. 13ecaiise of this water 
cconoiny, the brown-rot fungi are well 
L n o ~ t n  in buildings. 

11' tlic I'ungus prcSc~.cntialiy attacks the 
~ u o c l ' b  other mrljor constituent, lignin, a 
uhitc stringy. often spongy, residue of 
lBi1 . l~~  ~ L I I - e  cellul~sc is left and the rot is 
r:allcd a M / I I I  IL-: SI I I INGY R O T  (Fie. 4). This 
I >  a v c ~ y  cornitloit lypc of rot In the b~rsli 
; I I I ~  11s action i b  often rapid. The Sungus 
lJoriir t ,~e(l~rlla prtlis, which has fos its S n i t  
body oilly a thin creamy scab, can cliange a 
gianl stump of' L ' i / o i i l ~ ~ p i ~ / ~  I Y ~ I I N I I S  to a 

while spongy ntass i n  1'ew years. The houac 
rot caused by Fi~.lr.rcoporim coniiglrn is another 
common white rot: it nearly always indicates 
direct access by free wa tes (say from n leaking 
gutter). White rots have the disadvantage 
fsom m:~n's viewpoint lhat they often 
survi\/c In air-dry wood for many yenss, 
where the bsown-rot ~ L I  ngi rarely live as 
many ~nonths. Many wood-destroying fungi 
are some\vliere intermediate Letween tliesc 
two extremes, only tending to\vards one or  
llx otlicr type. Cheesy wllilc rots are prob- 
ably oS this group, because appreciable 
amounts of both lignin and cellulose have 
been attacked. Tjhe cell~ilose remnant, 
a l thn~~gl i  still gjving the sot its light colour, 
has lost its hbroi~s s t r ~ ~ c t ~ ~ s e .  Another 
intermediate rot, conimon i n  Ilouse stumps, 
is "brown stringy rot". 

Soms specialized fungi u ttacl, the henst- 
wood of st;mdi~lg trees, causing eitlier brown 
ci~bicaI (tlie usual casc) or white sot, depend- 
ing on the causative f u n g ~ ~ s .  'These are 
known as heart-sot fungi, and, because they 
sarely continue to grow after the tree is 
~nilleci, their presence in sawn timber i5 

~lsually liar~nless (excepting, of course, 
damage already done). l-io\vever, to tlie 
forester concerned with living I sees, heart 
rots arc ~iiol-c sesious: they reduce the 
expected yield in a forest and cause Si~~- t l~es  
economic loss because tliese is often little 

Fig. -1. IVhile slrillg)' 1"01 ill hOl/se SII/IJl!).

having chieJ1y attacked the white cellulose of
the wood and left the lignin as a loose brown
powder. Since the cellulose gives the flbres
their longitudinal strength, its destruction
allows the wood to crack across the grain as
easily as with it. Hence the wood often
breaks up into cubical pieces, and the rot is
called a BROWN CUBICAL ROT (Fig. 3). These
brown·-rotting fungi are more economical in
their water use than others and a few, the
so--called "dry··rot" fungi, are able to trc1l1S
port water from a damp place to dry wood
and there, as a result, enjoy freedom from
competition. They may be further assisted
by the water they release in the chemical
breakdown of the wood or by water they
absorb from the air. Beca use of this water
economy, the brown-rot fungi are well
known in buildings.

If the fungus preferentially attacks the
wood's other major constituent, lignin, a
white stringy, often spongy, residue of
fairly pure cellulose is left and the rot is
called a VVHITE STRINGY ROT (Fig. 4). This
is a very conmlon type of rot in the hush
and its action is often rapid. The fungus
Poria liIedlllla--panis, which has for its fruit
body only a thin creamy scab, can change a
giant stump of ElIcalJ'ptlls regnans to a
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white spongy mass in a few years. The house
rot caused by Fuscoporia cOlltig/./a is another
common white rot: it nearly always indicates
direct access by free water (say frol11 Cl leaking
gutter). \Vhite rots have the disadvantage
from man's viewpoint that they often
survive in air-dry wood for many years,
where the brown-rot fungi rarely live as
many months. Many wood-destroying fungi
are somewhere intermediate l~etween these
two extremes, only tending to\vards one or
the other type. Cheesy white rots are prob
ably of this group, because appreciable
amounts of both lignin and cellulose have
been attacked. The cellulose remnant,
although still giving the rot its light colour,
has lost its J1brous structure. Another
intermediate rot, common in house stumps,
is "brown stringy rot".

Some specialized fungi attack the heart
wood of standing trees, causing either brown
cubical (the usual case) or white rot, depend
ing on the causative fungus. These are
known as heart-rot fungi, and, because they
rarely continue to grow after the tree is
milled, their presence in sawn timber is
usually harmless (excepting, of course,
damage already done). However, to the
forester concerned with living trees, heart
rots are more serious: they reduce the
expected yield in a forest and cause further
economic loss because there is often little

Fi:fJ. 5.---While pocket 1"01.



~ v ~ d e n c c  ol' t1ie11- presence before the tree is 
felled and  cut up. Some of the wliite-rotting 
fungi causing heart rot (and a few ordinary 
white-rot fungi) form tlieir decay in very 
local pockets, producing a honeycomb-like 
decay called ~ r l f l ' l ' t :  P O C K ~ T  ROT (Fig. 5) .  
Nearly all t r~ le  lieart-rotting fungi, wlietlier 
causing b r o w  or white rot, produce large 
fruit bodics, often connected with tliei~, 
mycdrum in the heart only by a slender 
"'pipe" of fungal tissue. These fruit bodies 
are sometimes high LIP on the tree trunk and 
enicrgc at knot holes, fire scars, etc. Poljl- 
~ O ~ L L S  ~ L I C N I J J I I ~ ~ I W I I ,  wliicli produces a large 
soft f r ~ ~ i  t body with a lemon-coloured under- 
surface when young and is ~~sua l ly  riddled 
with insect t ~ ~ n n e l s  when old, causes a 
lypical brown c ~ ~ b i c a l  heart rot. Elfilingicl 
I I ~ ~ ~ I I I N I N  (Fig. 2)) is another example.) 

I t  1s f~eqi~ent ly  dillicult to recognize tlie 
call)/ stages of attack by a decay fungus. 
'1-his 1s especially so in the case of tlie white 
cheesy rots which first become recognizable 
only as a slight softening after careful 
prodding w ~ t h  a sharp pointed instrument. 
Some white rots, l io~/ever, when cut show 
thin black tone lines tliro~igli and around 
tlieil- area of attack. Sometimes there is 
call)/ discoloration-eitlier darkening or 
bleaching--or there may even be a yellow 
stain before brown rot appears. 

Soiiie fungi reveal their presence inside 
the wood by other means than by fruiting. 
Sometimes, especially with brown-rot fungi, 
their liyphae group together into cotton-like 
strands, i~s~ial ly light in colour, called 
1.11izo111ol~ph.s. However, tlie common "cellar 
fungi", C'oiriopllom spp., have cliaracteristi- 
cally deep chocolate or black rliizomorplis 
(Fig. 6). I n  all tliese species, the rliizo- 
niorplis allow the f ~ ~ n g ~ ~ s  to explore for, and 
transport, food or watcr. 

7 - 
I he : > R Y - I < G ~  I U N G I ,  properly so called, 

arc of this kind and either have highly 
developed rliizomorphs tliat can transport 
water to dry wood from several feet away 
( M e l ~ d i u . ~  lrc~~. j~~~zrins)  or more delicate ones 
that can absorb water from tlie atmosphere 
like blotting paper (Porin vciillantii). The 
former is only of importance i n  tlie ext~.eme 
south of the continent in conditions of poor 
drainage and ventilation, but the latter can 
grow under a wider range of conditions and 
is the~xfore mole widespread and dest~xctive 

in buildings. P. vaillm~tii is also more 
serious because it is Fdirly tolerant to copper 
and arsenic in  wood preservatives. 

A forest fungus wliicli produces co~iiplex 
rliizomorphs, but is not a dry-rot fungus, is 
Ar117illarici ~~le l len .  It is a parasite of living 
trees and even of plants like potatoes, and 
produces a white rot that is luminous at 
night. Its complex strands are shiny black. 

Inside the wood some fungi plug up all 
cavities with dense felts of mycelium. These 
cavities include insect tunnels, knot holes, 
and even cracks formed by their own decay 
in which they form myce1i;d "plates". 
Such plates, snow-white in colour, are 
cliaracteristic of the heart rot of Po1ljporir.c 
errcnljjpto~.~m mentioned above. 

SOFT ROT, caused by a more prim~tive 
group of fi~ngi, or  moulds, fiourislm in 
wetter conditions than ordinary decay fungi 
(because these moulds rcquire less oxygen). 
It is tlie cause of decay in tlie thin lilling 
slats of cooling to\vers. I t  advances evenly 
and slowly from the surfi-ice inwards and 
will be considered in a later Newsletter. 

I f  wood can be kept quite dry i t  will not 
rot (even tlie dry-rot fungi need a source of 
water nearby). However, if this is not 
possible, rotting can be delayed by using 
either naturally durable timbcrs, or timbers 
treated adequately with a preservative. 
Re~iiedial treatment to timber tliat is in 
service and threatened with decay is us~rally 
very dif'ficult to apply eil'ectively without 
removing tlie timber from its site. 

evidence of their presence before the tree is
felled and cut up. Some of the white-rotting
fungi causing heart rot (and a few ordinary
white-rot fungi) form their decay in very
local pockets, producing a honeycomb-like
decay called WHITE POCKET ROT (Fig. 5).
Nearly all true heart-rotting fungi, whether
causing brown or white rot, produce large
fruit bodies, often connected with their
mycelium in the heart only by a slender
"pipe" of fungal tissue. These fruit bodies
are sometimes high up on the tree trunk and
emerge at knot holes, fire scars, etc. Poly
porus ellcalyptorllll1, which produces a large
soft fruit body with a lemon-coloured under
surface when young and is usually riddled
with insect tunnels when old, causes a
typical brown cubical heart rot.E(fvingia
applanata (Fig. 2), is another example.)

It is frequently difllcult to recognize the
early stages of attack by a decay fungus.
This is especially so in the case of the white
cheesy rots which first become recognizable
only as a slight softening after careful
prodding with a sharp pointed instrument.
Some white rots, however, when cut show
thin black zone lines through and around
their area of attack. Sometimes there is
early discoloration-either darkening or
bleaching--or there may even be a yellow
stain before brown rot appears.

Some fungi reveal their presence inside
the wood by other means than by fruiting.
Sometimes, especially with brown-rot fungi,
their hyphae group together into cotton-like
strands, usually light in colour, called
rhizoll1orphs. However, the coml11on "cellar
fu ngi", Coniophora spp., havc characteristi
cally deep chocolate or black rhizol11orphs
(Fig. 6). In all these species, the rhizo
morphs allow the fungus to explore for, and
transport, food or water.

The DRY-ROT FUNGI, properly so called,
are of this kind and either have highly
developed rhizomorphs that can transport
water to dry wood from several feet away
(ll4erulius lacrymans) or more delicate ones
that can absorb water from the atmosphere
like blotting paper (Poria vaillantii). The
former is only of importance in the extreme
south of the continent in conditions of poor
drainage and ventilation, but the latter can
grow under Cl wider range of conditions and
is therefore more widespread and destructive
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Fig. 6.-·Black I'hizomoJ"phs 0/ Ihe cellaI' fimglls,
Coniophora SfJ.

in buildings. P. vail/amii is also more
serious because it is fairly tolerant to copper
and arsenic in wood preservatives.

A forest fungus which produces complex
rhizomorphs, but is not a dry-rot fungus, is
Armillaria mel/ea. It is a parasite of living
trees and even of plants like potatoes, and
produces a white rot that is luminous at
night. Its complex strands are shiny black.

Inside the wood some fungi plug up all
cavities with dense felts of mycelium. These
cavities include insect tunnels, knot holes,
and even cracks formed by their own decay
in which they form mycelial "plates".
Such plates, snow-white in colour, are
characteristic of the heart rot of Po/yporus
eucalyptorum mentioned above.

SOFT ROT, caused by a more pnmItIve
group of fungi, or moulds, nourishes in
wetter conditions than ordinary decay fungi
(because these moulds require less oxygen).
It is the cause of decay in the thin filling
slats of cooling towers. It advances evenly
and slowly from the surface inwards and
will be considered in a later Newsletter.

If wood can be kept quite dry it will not
rot (even the dry-rot fungi need a source of
water nearby). However, if this is not
possible, rotting can be delayed by using
either naturally durable timbers, or timbers
treated adequately with a preservative.
Remedial treatment to timber that is in
service and threatened with decay is usually
very difficult to apply effectively without
removing the timber fro111 its site.



The Mechanism of Creep in Wood 

Bp P. U. A.  GROSSMAN, Timber Phj~sics Sect im 

CREEL> I N  WOOD was the subject of an article 
in an earlier Newsletter (No. 217, April 
1956) and mention was made of further 
experiments aimed a t  giving a better under- 
standing of the mechanism of creep. 

It will be recalled that creep is the gradual 
increase in deformation when the load is 
kept constant, and because of creep a 
structural member may eventually break at 
a load which it could easily withstand for a 
short time. 

is not accurate, and would be safe to use 
only as a first approximation. This principle 
still applies at higher loads, but beyond 
about 3 times the design stress it can no 
longer be used, as:;shall additional loads 
cause high increases in deformations. 

An interesting application of the principle 
of superposition is in the calculation of the 
pressure in a clamped or bolted wooden 
asse~nbly. The falling off of pressure i n  
these cases is known as stress relaxation. 

I f  a great number of tests were carried Work on influence of ature on 
out under many different conditions, sufficient creep llas the possibility of anothel. 
information would eventually be accun~ulated useful High temperature speeds 
to enable prediction of the behaviour of up the rate of deformation of wood, 
wood under any condition of use. Tt would a ,ilnple relatiollsllip betweell tempera- 

impossible, however, to 'over e x ~ e r i -  ture and rate of deformation has not yet 
mentally all the variations in size of members, been collfirnled. If a relationsllio were 
loads, species, temperatures, moisture con- found, it would prove of extreme value, as 
ditions, and so on-therefore it is necessary tests which normally take or years 
to establish formulae that will enable the could yield the same information ill a matter 
calculatio' 0' the ''Ider of weeks when carried out ill a heated 
conditions. 

Work already carried out has proved that, 
~ ~ n d e r  certain circumstances, deformations 
due to  different loads may simply be added 
together. This is known as the principle of 
superposition. Suppose, for example, it 
were necessary to calculate the deflection 
after I year of a certain beam loaded to 
IOOlb during the first 9 months and to 
600 1b for the last 3 months. From existing 
data it is known that the 100 1b alone for a 
year would cause a deflection of say 4 in., 
and the extra 500 Ib, if acting alone, in 3 
months would cause say 2 in. deflection. 

I n  addition to  these projects which concern 
the prediction of creep behaviour, other work 
is directed towards methods of controlling 
creep and an interpretation of the role of 
creep and stress relaxation during seasoning. 
It  is important to  learn in what part of the 
complex botanical structure of wood most 
of the movements occur, and to  understand 
the part played by the various wood con- 
stituents. Much of this information will 
have to  be derived in an indirect way from 
a comparison of creep in specimens with 
widely differing structure. 

For sound dry timber the resulting deflection These studies will help to approach the 
would be 29 in., but in green timber and in ultimate aim: to  know exactly when, where, 
the prcsence of any defects, simple addition why, and to what extent wood will creep. 

The Mechanisnl of Creep in Wood

By P. U. A. GROSSMAN, Timber Physics Section

CREEP IN WOOD was the subject of an article
in an earlier Newsletter (No. 217, April
1956) and mention was made of further
experiments aimed at giving a better under
standing of the mechanism of creep.

Jt will be recalled that creep is the gradual
increase in deformation when the load is
kept constant, and because of creep a
structural member may eventually break at
a load which it could easily withstand for a
short time.

If a great number of tests were carried
out under many different conditions, sufficient
information would eventually be accumulated
to enable prediction of the behaviour of
wood under any condition of use. It would
be impossible, however, to cover experi
mentally all the variations in size of members,
loads, species, temperatures, moisture con
ditions, and so on-therefore it is necessary
to establish formulae that will enable the
calculation of the expected creep under any
conditions.

Work already carried out has proved that,
under certain circumstances, deformations
due to different loads may simply be added
together. This is known as the principle of
superposition. Suppose, for example, it
were necessary to calculate the deflection
after I year of a certain beam loaded to
100lb during the first 9 months and to
600 lb for the last 3 months. From existing
data it is known that the 100 lb alone for a
year would cause a deflection of say tin.,
and the extra 5001b, if acting alone, in 3
months would cause say 2 in; deflection.
For sound dry timber the resulting deflection
would be 2! in., but in green timber and in
the presence of any defects, simple additiOli
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is not accurate, and would be safe to use
only as a first approximation. This principle
still applies at higher loads, but beyond
about 3 times the design stress it can no
longer be used, as·'}§fnall additional loads
cause high increases in deformations.

An interesting application of the principle
of superposition is in the calculation of the
pressure in a clamped or bolted wooden
assembly. The falling off of pressure in
these cases is known as stress relaxation.

Work on the influence of temperature on
creep has indicated the possibility of another
useful relationship. High temperature speeds
up the rate of deformation of loaded wood,
but a simple relationship between tempera
ture and rate of deformation has not yet
been confirmed. If such a relationship were
found, it would prove of extreme value,as
tests which normally take months or years
could yield the same information in a matter
of weeks when carried out in a heated cabinet.

In addition to these projects which concern
the prediction of creep behaviour, other work
is directed towards methods of controlling
creep and an interpretation of the role of
creep and stress relaxation during seasoning.
It is important to learn in what part of the
complex botanical structure of wood most
of the movements occur, and to understand
the part played by the various wood con
stituents. Much of this information will
have to be derived in an indirect way from
a comparison of creep in specimens with
widely differing structure.

These studies will help to approach the
ultimate aim: to know exactly when, where,
why, and to what extent wood will creep.



WANDOO is the standard trade common 
name for the limber lcnown botanically as 
Eucttl~y~tiis ~ ~ m d o o  Blaltely. (syn. E. redn~ca 
Schauer var. elalu Benth.). 11 has also been 
called white g ~ ~ m .  

Habit: and I9ist~ibution 
Usually a sinall tree of froii~ 50 to 70 ft 

in height with a diameter of 2-3 ft, wandoo 
may occasioilally reach 100 It in height and 
4 ft in  diameter. Its bark is greyish to 
yellowish white, usually sinooth and ,  de- 
ciduous throughout. I t  is found usually 
in savannah-type woodlands, only rarely 
occurring in forest stands. Its range is con- 
lined to south-western Western Australia, 
mainly on the dry inland fringe of the iarra1-1 
roresk; extendhg fsom &out 50 -miles 
north oS Pert11 to about 40 miles north of 
Albany, and for about 250 miles inland. 
Wandoo is llot now abundant since it reaches 
its best development on the rich soils best 
suited to agriculture. 

Tiinber 
The timber is brown to reddish brown 

in colour, close and even in texture and 
with a wavy or interlocked grain. It is 
very hard, strong, tough and heavy, its 
density at 12 per cent. ~noisture content 
averagjng 69 lb/cu. ft. It is one of Australia's 
strongest and most durable timbers, being 
placed in strength group A and durability 
class 1. The sapwood is not susceptible to 
L ~ C ~ L I S  borer attack. It is hard to work, but 
machines satisl'actorily. 

Seasoning 
Wandoo is a very slow drying timber, but 

thin boards can be satisfactorily air dried 
or kiln dried from the green condition. 
Kiln drying of boards thicker than 1 in. is 
not warranted, and it is doubtful if large- 
sized pieces ever really dry out. The timber 
is prone to end splitting during drying, but 
the splits are usually no more than a few 
inches long. About 4 weeks are required 
to lciln dry green quartersawn stock, and 
about 18 days to finish drying material air 
dried to 30 per cent. moisture content. 
Collapsc is slight and reconditioning is not 

IVr,r~cIoo (Pl io~o:  W. A .  For. 1)~pt .) .  

necessary. Shrinkage is very small for u 
eucalypt, being 2.6 per cent. radially and 
4.2 per cent. tangentially. For this reason 
wandoo is often machined and used green. 
This practice is satisfactory for heavy con- 
struction work but cannot be reconmended 
for uncovered flooring and siniilar uses 
where a high-class finish is required. 

Uses 
One of wandoo's ~na in  uses is as a source 

of tanning extract, both wood and bark 
being used. Over 68,000 tons of wandoo 
per aimuin have been treated in recent years. 
The high-class extract has proved very 
valuable in the leather, fishing, and petroleum 
industries. 

Best suited for uses where strength and 
durability are required, wandoo is in demand 
for sleepers, poles, and as beams and girders 
for wharves and bridges. It is especially 
usefhl as a hard-wearing flooring for both 
industrial and domestic purposes. It is also 
suitable for railway truck framing, wheel- 
wrights' work, mining timbers, window sills, 
fence posts, and firewood. 

Availability 
The timber is available in round, hewn, 

or saw11 form, the present annual production 
of inill logs being approximately 2.7 million 
cu. ft. (true volume). 

rROP~RTlf'S 'OF A'USTRALIAN TIMBJ:RS'

WANDOO
WANDOO is the standard trade common
name for the timber known botanically as
Euca~l'ptus lI'andoo Blakely. (syn. E. redunca
Schewer var. elata Benth.). 1t llC1S also been
called white gum.

Habit and Distribution
Usually a small tree of from 50 to 70 ft

in height with a diameter of 2-3 ft, wandoo
may occasionally reach 100 ft in height and
4 ft in diameter. Its bark is greyish to
yellowish white, usually smooth and. de
ciduous throughout. It is found usually
in savannah-type woodlands, only rarely
occurring in forest stands. Its range is con
fined to south-western Western Australia,
mainly on the dry inland fringe of the jarrah
forests; extending from about 50 miles
north of Perth to about 40 miles north of
Albany, and for about 250 miles inland.
Wandoo is not now abundant since it reaches
its best development on the rich soils best
s Lt ited to agriculture.

Timber
The timber is brown to reddish brown

in colour, close and even in texture and
with a wavy or interlocked grain. It is
very' hard, strong, tough and heavy, its
density at 12 per cent. moisture content
averaging 69 Ib/cu. ft. It is one of Australia's
strongest and most durable timbers, being
placed in strength group A and durability
class 1. The sapwood is 110t susceptible to
Lyctlls borer attack. It is bard to work, but
machines satisfactorily.

Seasoning
Wandoo is a very slow drying timber,but

thin boards can be satisfactorily air dried
or kiln dried from the green condition.
Kiln drying of boards thicker than 1 in. is
not warranted, and it is doubtful if large
sized pieces ever really dry out. The timber
is prone to end splitting during drying, but
the splits are usually no more than a few
inches long. About 4 weeks are required
to kiln dry green quartersawn stock, and
about 18 days to finish drying material air
dried to 30 per cent. moisture content.
Collapse is slight and reconditioning is not
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Wal/doo (Photo: W.A. For. Dept.).

necessary. Shrinkage is very small for n
eucalypt, being 2·6 per cent. radially and
4·2 per cent. tangentially. For this reason
wandoo is often machined and lIsed green.
This practice is satisfactory for heavy con
struction work but cannot be recommended
for uncovered flooring and similar uses
where a high-class finish is required.

Uses
One of wandoo's main uses is as a source

of tanning extract, both wood and bark
being used. Over 68,000 tons of wandoo
per annum have been treated in recent years.
The high-class extract has proved very
valuable in the leather, fishing, and petroleum
industries.

Best suited for uses where strength and
durability are required, wandoo is in demand
for sleepers, poles, and as beams and girders
for wharves and bridges. It is especially
useful as a hard-wearing flooring for both
industrial and domestic purposes. It is also
suitable for railway truck framing, wheel
wrights' work, mining timbers, window sills,
fence posts, and firewood .

AvaiJability
The timber is available in round, hewn,

or sawn form, the present annual production
of mill logs being approximately 2·7 million
cn. ft. (true volume).



Recent Studies Collapse 

I N  C - L K I A I N  I SPECIES there is an 
abnormal shrinkage which commences in the 
green wood as it starts to dry and continues 
until all the free water in the cell cavities 
has been removed. It  can usually be easily 
recognized, as in   no st cases it causes an 
irregular corrugation or distortion of the 
timber surfilce. This form of shrinltage is 
caused by a caving-in of the walls of the 
wood cells during the early stages of drying. 
It  is, therefore, appropriately known as 
"collapse". 

Collapse conln~only occurs in a number of 
Australian timbers during seasoning: for 
example, "ash"-type eucalypts are parti- 
cularly prone. It  is generally accentuated by 
prolonged drying of green ~naterial a t  high 
temperat~~res and humidities. Tn extreme 
cases, it can cause an  average volu~netric 
loss as high as 30 per cent. 

Fortunately, the co~nmonly applied recon- 
ditioning treatment has bee11 effective in 
permanently removing most of the collapse 
which occurs in susceptible tiinbers in com- 
mercial operations. In  recent years, how- 
ever, ind~lstry has been increasingly faced 
with the utilization of varieties of collapse- 
prone species which are especially difficult to  
recondition ; and for economic reasons 
drying methods have been adopted which 
accentuate collapse and make it less re- 
spo~lsivc to reconditioning. There is, there- 
fore, a very practical reason for research on 
Ihis phenomenon, as the problems introduced 
are more likely to extend than diminish. 

Present research is directed towards finding 
the cause of collapse and how it can be 
prevented, or failing this, how recovery can 
be improved. At present the Division's work 

I 

is based mainly on an acceptance of the 
commonly recognized Tie~nann theory. This 
assumes that if the very sinall fibres of the 
wood are co~npletely filled with water 
initially, and the freg water in these fibres 
can dry out without air entering to  take its 
place, then the resulting liquid tension forces 
become very large. When the magnitude of 
these forces exceeds the crushing strength 
of the fibre walls, these cave-in t o  cause 
collapse. 

Work to n-tinimize or prevent collapse is 
therefore concerned with all factors which 
influence these liquid tension forces; affect 
the strength of wood; or alter the elastic 
properties or the anatomical or chemical 
composition of the wood. Surfxe tension, 
temperature, moisture content, rate of drying, 
the presence or absence of reaction wood, 
and the influence of degradation effects 
caused by drying or other applied conditions 
are examples of factors to  be considered. 

Liquid Te~isio~i Effects 
The effect of introducing wetting agents, 

i.e. liquids of low s~irface tension, into the 
green wood before drying is at present being 
examined. In an endeavour to get pene- 
tration, both soak and high-pressure impreg- 
nation treatments up  to  1000 p.s.i. are being 
used. If the s~lrface tension of the free 
water in the wood cells can be reduced 
using wetting agents, liquid tension forces 
may well be lessened, and a reduction in 
collapse obtained. 

Concurrently, the influence of impreg- 
nating with liquids of high surface tension 
is also being exainined t o  gain supplemen- 
tary information, but in this case the effect 

Recent Studies on Collapse

By E. R. PANKEVICIUS, Seasoning Section

I N CERTAiN TiMBER SPECiES there is an
abnormal shrinkage which commences in the
green wood as it starts to dry and continues
until all the free water in the cell cavities
has been removed. It can usually be easily
recognized, as in most cases it causes an
irregular corrugation or distortion of the
timber surface. This form of shrinkage is
caused by a caving-in of the walls of the
wood cells during the early stages of drying.
It is, therefore, appropriately known as
"collapse".

Collapse commonly occurs in a number of
Australian timbers during seasoning: for
example, "ash"-type eucalypts are parti
cularly prone. It is generally accentuated by
prolonged drying of green material at high
temperatures and humidities. In extreme
cases, it can cause an average volumetric
loss as high as 30 per cent.

Fortunately, the conimonly applied recon
ditioning treatment has been effective in
permanently removing most of the collapse
which occurs in susceptible timbers in com
mercial operations. In recent years, how
ever, industry has been increasingly faced
with the utilization of varieties of collapse
prone species which are especially difficult to
recondition; and for economic reasons
drying methods have been adopted which
accentuate collapse and make it less re
sponsive to reconditioning. There is, there
fore, a very practical reason for research on
this phenomenon, as the problems introduced
are more likely to extend than diminish.

Present research is directed towards finding
the cause of collapse and how it can be
prevented, or failing this, how recovery can
be improved. At present the Division's work
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is based mainly on an acceptance of the
commonly recognized Tiemann theory. This
assumes that if the very small fibres of the
wood are completely filled with water
initially, and the frer water in these fibres
can dry out without air entering to take its
place, then the resulting liquid tension forces
become very large. When the magnitude of
these forces exceeds the crushing strength
of the fibre walls, these cave-in to cause
collapse.

Work to minimize or prevent collapse is
therefore concerned with all factors which
influence these liquid tension forces; affect
the strength of wood; or alter the .elastic
properties or the anatomical or chemical
composition of the wood. Surface tension,
temperature, moisture content, rate of drying,
the presence or absence of reaction wood,
and the influence of degradation effects
caused by drying or other applied conditions
are examples of factors to be considered.

Liquid Tension Effects

The effect of introducing wetting agents,
i.e. liquids of low surface tension, into the
green wood before drying is at present being
examined. In an endeavour to get pene
tration, both soak and high-pressure impreg
nation treatments up to 1000 p.s.i. are being
used. If the surface tension of the free
water in the wood cells can be reduced
using wetting agents, liquid tension forces
may well be lessened, and a reduction in
collapse obtained.

Concurrently, the influence of impreg
nating with liquids of high surface tension
is also being examined to gain supplemen
tary information, but in this case the effect



of the accompanying low vapour pressure 
is :I complicating factor as it is likely to  
al'ieol adversely the hygroscopic properties 

the wood. 
Atlernpls are also being ~ n a d e  to induce 

thc I'ormation of a gas bubble in the cell 
cavity. Ho\vever, impregnation wit11 carbon 
dioxide at pressures up to  3750 11.s.i. has so 
I'ar proved unsuccessf~~l. If gas bubbles can 
be cai~scd to form in the cell cavities of 
collapse-prone timbers as drying proceeds, it 
is pubable  that their presence would prevent 
collapse formation. 

RIIoislure Contenl 
Recent stndies have indicated that signi- 

fcant collapse can occur in a susceptible 
species, so long as any cell contains free 
water. This confirms the belief that a 
growing trend lo recondition at too high a 
111oisti11.e content is at least partly responsible 
I'or a n  i ~ n s u ~ i s ~ ~ c t o r y  I-esponse to recondition- 
ing treatments with difficult material. 

' I t  is I-ccognized tliat there are handling 
and economic reasons wl~icli favour recon- 
ditioning between preliminary air drying (or 
predrying) and kiln drying, but recent work 
on this class or  inaterial has sho\vn that if 
excessive unrecovered collapse is to  be 

. avoided it is not suflicient that the uveruge 
moisture content at the time of reconditioning 
be below 25 per cent., or even 20 per cent., 
it is necessary tliat the core moisture content 
also bt: below fibre saturation point. Other- 
wise the heat treatment given during recon- 
ditioning is likely to  intensify collapse in 
the "core zone". Unless a timber has tolerant 
characteristics, and moisture gradients are 
small, better recovery is obtained if recon- 
ditioning is def'erred ~ ~ n t i l  after kiln drying, 
or at leas1 ~ ~ n t i l  average moisture contents 
arc less than 17 per cent. 

I3ulliing sud CI~cmical Pretrealments 
~h~ L X ~ L I I ~  ., . - , to  which bulking and cheiliical 

prelrcatmen ts may improve the collapse 
bcliavioi~r of \ ~ o o d  is also being examined. 

l'rincipal treatments are with water-soluble 
hygroscopic materials such as sugar, salts, 
urea, and the polyethylene glycols; water 
repellents s ~ ~ c h  as silicones; and the more 
active reagents such as phenol-foi-nialdeliyde 
resins and hydrochloric acid. Some of these 
treatments, particularly that \villi  silicones, 
show promise. 

Other Studies 
Other studies i n  hand concern the tech- 

niques of recoiiditioning, and, in particular, 
the influence of s t e m  pressure, surface 
moisture content, &id repeated treatment; 
the effects of pre-freezing; and the extent 
to  which a recognizable pattern of greater or  
lesser collapse susceptibility occurs in the 
tree, and whether it could influence con- 
version procedi~res. 

Future Basic Research 
The above studies are empllasizing the 

need for systematic work on basic aspects 
of collapse, particularly i n  relation to  the 
physical, anatomical, and chemical changes 
that occur during drying. Fi~rtlier work is 
therefore planned to  clarify the influence of 
lnacroscopic drying stresses at high moisture 
content, the extent to which cavitation in the 
free water may be caused, and the part that 
lignin plays in collapse and recovery. It is 
hoped eventually to  iind out what type of 
bond is responsible for holding the cell wall 
i n  the crumpled condition typical of collapse, 
and how such bonds may be prevented. 

THE following donations were received by the 
Division d ~ ~ r i n g  November and December: 

A. C.  Ingham Pty. Ltd., Sydney £50 0 0 
Timber Merchants' Association 

of Melboi~rne and Suburbs . . f 2  1 0 0 
Stalidard Saw milling Co., h4ur- 

willu~nbah, N.S.W. . . . .  25 .550  
A. Woodward & Sons, Ballarat £5 5 0 
Kerang Sa\vmills, Kerang, Vic. El0 0 0 

I'rinied by C.S.l.lZ.O., Melbourne 

,11' the accompanying low vapour pressure
is a complicating factor as it is likely to
affect adversely the hygroscopic properties
of the wood.

Attempts are also being made to induce
the formation of a gas bubble in the cell
cavity. However, impregnation with carbon
dioxide at pressures up to 3750 p.s.i. has so
far proved unsuccessful. If gas bubbles can
be caused to form in the cell cavities of
collapse-prone timbers as drying proceeds, it
is probable that their presence would prevent
collapse formation.

Moisture Content
Recent studies have indicated that signi

licant collapse can occur in a susceptible
species, so long as any cell contains free
water. This confirms the belief that a
growing trend to recondition at too high a
moisture content is at least partly responsible
for an unsatisfactory response to recondition
ing treatments with difficult material.

It is recognized that there are handling
and economic reasons which favour recon
ditioning between preliminary air drying (or
predrying) and kiln drying, but recent work
on this class of material has shown that if
excessive unrecovered collapse is to be
avoided it is not sufficient that the average
moisture content at the time of reconditioning
be below 25 per cent., or even 20 per cent.,
it is necessary that the core moisture content
also be below fibre saturation point. Other
wise the heat treatment given during recon
ditioning is likely to intensify collapse in
the "core zone". Unless a timber has tolerant
characteristics, and moisture gradients are
small, better recovery is obtained if recon
ditioning is deferred until after kiln drying,
or at least until average moisture contents
arc less than 17 per cent.

Bulking and Chemical Pretreatments
The extcnt to which bulking and chemical

prctrcatmcnts may improve the collapse
behaviour of wood is also being examined.

Principal treatments are with water-soluble
hygroscopic materials such as sugar, salts,
urea, and the polyethylene glycols; water
repellents such as silicones; and the more
active reagents such as phenol-formaldehyde
resins and hydrochloric acid. Some of these
treatments, particularly that with silicones,
show promise.

Other Studies
Other studies in hand concern the tech

niques of reconditioning, and, in particular,
the influence of st~Am pressure, surface
moisture content, a"ri'd repeated treatment;
the effects of pre-freezing; and the extent
to which a recognizable pattern of greater or
lesser collapse susceptibility occurs in the
tree, and whether it could influence con
version procedures.

Future Basic Research
The above studies are emphasizing the

need for systematic work on basic aspects
of collapse, particularly in relation to the
physical, anatomical, and chemical changes
that occur during drying. Further work is
therefore planned to clarify the influence of
macroscopic drying stresses at high moisture
content, the extent to which cavitation in the
free water may be caused, and the part that
lignin plays in collapse and recovery. It is
hoped eventually to find out what type of
bond is responsible for holding the cell wall
in the crumpled condition typical of collapse,
and how such bonds may be prevented.

,THE following donations were received by the
Division during November and December:

A. C. lngham Pty. Ltd., Sydney £50 0 0
Timber Merchants' Association

of Melbourne and Suburbs .. £21 0 0
Standard Sawmilling Co., Mur-

willumbah, N.S.W. £5 5 0
A. Woodward & Sons, Ballarat £5 5 0
Kerang Sawmills, Kerang, Vic. £ 10 0 0

The COlltfllts of this News/flier may be rfjJl'inted without special permission.

Printed by C.S,I.R,O" Melbourne.



l i is ~ :b  1 IM.A I 1.1) illat k ~ l n  d ry~ng  costs about 
2s. &I. pcr day per 100 aupcr f i  compared to 
approximately 10tl. per month fos air drying. 
Obviously, i f  timbes can be partially air dried 
elficicntly and cbcnly before going into the 
kiln, ~t will mean considcsable savings in the 
overall drying costs. A n  inspection of almost 
any d ~ y i n g  yasd slio\vs tlle common tendency 
to neglect thc basic principles associated with 
good all- drying. 'I'\jro of the most common 
ri1111ls '11-e : 
o 1'1;1~1iig the st;tcl,s almost on the ground 
kr Not Icav~ng adeq~iate space between 

stacltb. 
'171icse 1 ' ;1~11t~  are probably partly due to a 

change fsonl Christensen lifting tr~tcks to 
l'o1.1; lift handling. Undes tlie fosiner system 
s ~ ~ c k  f~)i~ndations \vei-e about 18 in. high to 
cnable the tl.ucl< to go under, and lines of 
stachs were usualiy at least 2 f i  apart. With 
the advent of the fork lift permanent lstacl< 
founciations have been largely done away 
M irh and stacks are often placed 011 bearers 
as  low as  4 i n .  off the ground. This 
makes it inipossible lo have under-stack cir- 
culation, \vllicll is one of the main methods 
of psovid~ng air cusrents t111-0~1gh the stacks. 

The close spacing of stack rows also retards 
air currents through the J-ows and 121-events 
taking advantage of the prevailing winds, 
which are the greatest factor in air dl-ying. 

Experimental studies have shown that, for 
yards where circ~ilation is good, drying rate 
and uniformity of drying are improved for 
sow spacings up to 4 ft on foundations of 
18 in., with stack ro\vs pasallel to the pre- 
\railing wind disection. 

This Division, in coiiji~nction with intlustsy 
has developed a fork-lift system using a com- 
bination of permanent and semovable foun- 
dations 18 in. high in rows 3 1.1 apart, and 
plans of tlie layout are available on request. 
One sa\vrniller using this system with stacks 
five packs high was able to reduce the mois- 
tuse gradient within his stacks from 14 per 
cent, to 4 per cent., in addition to cutting 
the drying time from 4 months to about 70 
days. Previously this miller found it neces- 
sasy to dry the two 1 0 ~ e r  packs in each stack 
sepasately ik-olil ihe rest of the stack because 
of the large moisture gr a d '  lent. 

The use of stack covers or ~.oofs is another 
~ ~ s e f u l  way of reducing drying time and pro- 
ducing more uniform drying. By sliielding 

NUt'1BER 26\ I"IARCH \960

Br R. }'lNIGHAN, Seasoning 5;ection

IT IS ESTIMATED that klln drying costs about
2.1'. 6d. per day per 100 super 1't compared to
approximately 10d. per month for air drying.
Obviously, if timber can be partially air dried
dlicicntly and evenly before going into the
kiln, it will mean considerable savings in the
overall drying costs. A n inspection of almost
any drying yard shows the common tendency
to neglect the basic principles associated 'vvith
good air drying. Two of the most common
faults are:
• Placing the stacks almost on the ground
• Not leaving adequate space between

stacks.
These faults are probably partly due to a

change from Christensen lifting trucks to
fork··lift handling. Under the former system
slack foundations were about 18 in. high to
enable the truck to go under, and lines of
stacks were usually at least 2 1't apart. With
the advent of the fork lift permanent 'stack
foundations have been largely done away
with and stacks are often placed on bearers
as low as 4 in. off the ground. This
makes it impossible to have under-stack cir
culation, which is one of the main methods
of providing air currents through the stacks.

The close spacing of stack rows also retards
air currents through the rows and prevents
taking advantage of the prevailing winds,
which are the greatest factor in air drying.

Experimental studies have shown that, for
yards where circulation is good, drying rate
and uniformity of drying are improved for
row spacings up to 4 ft on foundations of
18 in., with stack rows parallel to the pre
vailing wind direction.

This Division, in conjunction with industry
has developed a fork-lift system using a com
bination of permanent and removable foun
dations 18 in. high in rows 3 ft apart, and
plans of the layout are available on request.
One sawmiller using this system \vith stacks
five packs high was able to reduce the mois
ture gradient within his stacks from 14 per
cent. to 4 per cent., in addition to cutting
the drying time from 4 months to about 70
days. Previously this miller found it neces
sary to dry the two lower packs in each stack
separately from the rest of the stack because
of the large moisture gradient.

The use of stack covers or roofs is another
useful way of reducing drying time and pro
ducing more uniform drying. By shielding

Le.f{: Swck layout in block jJal/em, with 30-./r I'ow!ll'ays to allow adequate circulation ({/Id easy access.

Right: Sunk ./lJ/llldalio/ls, showing access jar jOl'k-liji truck provided by rell/omble section.



h e  top boards from direct sun and rain, 
stack covers also prevent the degrade which 
usually takes place in the upper layers of 
stacks. Plans of stack covers which can be 
cheaply made by unskilled labour are avail- 
able. The cover is placed on the top pack of 
the stack before it is raised into position and 
fistened by springs to a bracket sliding bet- 
ween two layers of boards. A cover for a 
stack 16 ft by 5 ft requires approximately £10 
for materials and 4 hours' construction time. 
It is clear that  his cost would be quickly 
written off if a saving of only 50 super fi is 
made each time the cover is used, and in 
practice the reduction of degrade would be 
considerably more. Additional saving will be 
made by the more even drying and reduced 
drying time i n  the yard and the kiln. I n  cer- 
tain areas of the United States covered stacks 
have proved so economical that whole air- 
drying yards are being roofed oves with 
trusses or up to 80 ft span. 

THE following donations were received 
by the Division during January: 

Victorian Sawmillers' 
Association . . . . El57 10 0 

Carricks Limited, 
Brisbane . . . . £100 0 0 

Summing up, the main points of efficient 
air drying are: 
a Adequate ground .,,,klearance under the 

stacks 
e Ample space between rows 
0 Correct orientation to prevailing winds 
e Provision of stack covers. 
These points if followed will give faster and 
more even air drying, resulting i n  less time 
in the ltilns. 

Strength of Radiata Pine Fence Posts 
RECENTLY a nu~llber of strength tests were 
made on round radiata pine fence posts ran- 
ging fi-om approximately 3 to 5 in.  top dia- 
meter. The sample was taken from a batch 
of posts ready to undergo preservative 
inlyregnation treat~nent. 

The test procedure was to support each post 
over 20 in. of the butt section, and to apply 
loads 48 in. above the noininal ground line 
position. Details of the posts and the test 
results are given in the table below. 

The posts listed in the table were supplied 
from first lhinnings of a 1946 Victorian plan- 
tation. They were top logs with effective ages 
appreciably less than the plantation age ; these 
ages were indicated by annual ring counts on 
the actual posts. Between individual posts, 
the effective age variation from the average 
age figure shown was f 1 year. 

It is of some interest that out of the 20 
posts tested in this sample only two failed at  
a knot cluster, which happened to be placed 
close to the no~ninal ground line position and 
therefore at  the position of inaximum stress. 
These two posts were in the 4-4+ in. diameter 
group. Those who may think that the knots 
would seriously reduce strength inay be reas- 
sured that the actual failure loads of the two 
posts concerned were not appreciably diff- 
erent from the mean of all the posts in that 
fairly large group. All other posts failed in 
clear wood near the nominal ground line 
position. 

It will be obvious from the results that all 
posts exhibited a high strength and even the 
lowest individual post test results, as indi- 
cated in the colunln marked "Range", would 
be highly satisfactory for any normal fencing 
requirements. 

Top End 
Diameter 

(in .) 

No. of 
Posts 

Effective 
Age 

(year) 

Maximum Load (Ib) 

M e m  I Range 

the top boards from direct sun and rain,
stack covers also prevent the degrade which
usually takes place in the upper layers of
stacks. Plans of stack covers which can be
cheaply made by unskilled labour are avail
able. The cover is placed on the top pack of
the stack before it is raised into position and
fastened by springs to a bracket sliding bet
ween two layers of boards. A cover for a
stack 16 ft by 5 ft requires approximately £10
for materials and 4 hours' construction time.
1t is clear that this cost would be quickly
written off if a saving of only 50 super ft is
made each time the cover is used, and in
practice the red uction of degrade would be
considerably more. Additional saving will be
made by the more even drying and reduced
drying time in the yard and the kiln. In cer
tain areas of the United States covered stacks
have proved so economical that. whole air
drying yards are being roofed over with
trusses of up to 80 ft span.

THE following donations were received
by the Division during January:

Victorian Sawmillers'
Association .. £157. 10 0

Carricks Limited,
Brisbane £100 0 0

Summing up, the main points of efficient
air drying are:
• Adequate ground /;dearance under the

stacks .'
• Ample space between rows
• Correct orientation to prevailing winds
• Provision of stack covers.
These points if followed will give faster and
more even air drying, resulting in less time
in the kilns.

i ..

Strellgtll of Radiata Pine Fellce Posts

RECENTLY a number of strength tests were
made on round radiata pine fence posts ran
ging from approximately 3 to 5 in. top dia
meter. The sample was taken from a batch
of posts ready to undergo preservative
impregnation treatment.

The test procedure was to support each post
over 20 in. of the butt section, and to apply
loads 48 in. above the nominal ground line
position. Details of the posts and the test
results are given in the table below.

The posts listed in the table were supplied
from first thinnings of a 1946 Victorian plan
tation. They were top logs with effective ages
appreciably less than the plantation age; these
ages were indicated by annual ring counts on
the actual posts. Between individual posts,
the effective age variation from the average
age figure shown was ± 1 year.

It is of some interest that out of the 20
posts tested in this sample only· two failed at
a knot cluster, which happened to be placed
close to the nominal ground line position and
therefore at the position of maximum stress.
These two posts were in the 4-4t in. diameter
group. Those who may think that the knots
would seriously reduce strength may be reas
sured that the actual failure loads of the two
posts concerned were not appreciably diff
erent from the mean of all the posts in that
fairly large group. All other posts failed in
clear wood near the nominal ground line
position.

It will be obvious from the results that all
posts exhibited a high strength and even the
lowest individual post test results, as indi
cated in the column marked "Range", would
be highly satisfactory for any normal fencing
requirements.

Top End
No. of

Effective Maximum Load (lb)
Diameter

Posts
Age -

(in.) (year) Mean Range
._------~---~----_.._-----_ .. ----------_._--

3.l-H 3 7 1470 1350--1650
4 --41 12 7 1720 1350-2150
4i-5 5 9 . 2070 1100--2800
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Saw Paclcings 
B.J~ D. S. JONES,  

T ~ i k  kt l -ICIENT OPERATION of circular ripsaws 
is largely dependent upon the correct use of 
the correct type of packing. Packings per- 
form the important function of providing 
support to the fi-ont of the blade just below 
the cutting region to minimize sideways 
deflections of the blade. The three types of 
packings used with circular saws are : 

Hemp packings 
e, Leather or composition packings 
e Peg packings. 

Heinp packings consist of pieces of greasy 
hemp, usually in plaited fonn, inserted bet- 
ween the beach and the blade on both sides 
of the blade and extending from the collar 
to the roots of the teeth. Tallow is sonletiines 
used as a lubricant. Lining up the fsont of 
the saw is achieved by han~mering the hemp 
strips more tightly against one side of the 
blade than the other, by inserting or removing 
several strands of hemp, or by packing splin- 
ters of wood behind the hemp. This is a 
common method of packing saws, but it has 
a !lumber of serious disadvantages. Firstly, 
it is almost impossible to set the packings 
accurately and permanently. Furthermose, 
the application of heat to the blade is ac- 
coinplished by a similar process of lightening 
L I ~  the hemp on both sides of the blade at  
the required spot, and it is difficult to main- 
tain the desired temperature and to keep 
the blade in alignment. Usually the heinp 
bears too heavily on the blade, generating 
excess heat which causes blade troubles such 
as blue spots and loss of tension, and also 
consumes power unnecessarily. Adjusting 
screws to allow the hemp to be adjusted up 
lo or away from the blade are rarely pro- 
vided, but their use would ensure better con- 
trol of these packings. However, an ad- 
ditional problem is that sawdust and splinters 
usually become jammed between the hemp 
and the blade, so that unless frequent atten- 
tion is given to the packings the saw rapidly 
overheats. 

It was the practice of packing hemp be- 
tween the bench and the saw which gave rise 
to the term "saw packings" when describing 
the support applied to circular saw blades. 
Ideally, pacltings sllould do no more than 

Utilizal ion Section 

restrain the blade if it tends to deflect side- 
ways, and 'a  better tern~inology is "saw 
guides". The guides used on bandsaws il- 
lustrate the principle excellently. However, 
circular saws usually develop &ults whicl~ 
need to be corrected by applying heat to 
either the centre or the rim of the blade, and 
the "guides" should also be capable of sup- 
plying this heat by friction. 

A11 excellent combijmtion of these two 
requirements, the prov'ision of both support 
and heat in coiltrolled amounts, is attainable 
with leather or composition packings. These 
consist of pads of leather or composition 
material, such as non-metallic brake-lining, 
mounted with brass tacks on strips of wood 
inserted between the bench and the blade on 
both sides of the saw. One pair of pads 
guide the front of the saw and another pair 
are located near the collar. Adjusting screws 
with lock nuts permit the pads to be ac- 
curately adjusted up to or away from the 
blade and pernlaneiltly set. Tallow is the 
usual lubricant provided. When a circular 
saw is in good condition the packings should 
be set just to clear the blade when it is fseely 
rotating, and they then act purely as guides, 
giving restraint only when there is a tendency 
for lateral movement. However, when heat 
needs to be applied to either the centre or 
the rim of the saw the appropriate packings 
can be tightened against the blade from both 
sides ~lntil the desired ainount of friction is 
developed. The only disadvantage with these 
packings is that fibrous splinters can become 
jam~ned between the pads and the blade, 
particularly at the front of the saw, but this 
problem is not nearly as serious as it is with 
hemp packings. 

Peg packings are more often fitted to twin- 
circular breaking-down saws than any other, 
but are also used on water-cooled saws. 
They consist of a pair of wooden or brass 
pegs, one on either side of the front of the 
saw, adjustable up to or away from the blade. 
Theoretically, they represent the ideal type of 
guide, providing support against sideways 
inovement of the saw without generating heat 
from friction. It is not possible to heat the 
blade with peg packings, hence their use on 

Saw Pacl~ings

By D. S. lGNES, Utilization Section

THE EFFICIENT OPERATION of circular ripsaws
is largely dependent upon the correct use of
the correct type of packing. Packings per
form the important function of providing
support to the front of the blade just below
the cutting region to minimize sideways
deflections of the blade. The three types of
packings used with circular saws are:

• Hemp packings
• Leather or composition packings
• Peg packings.

Hemp packings consist of pieces of greasy
hemp, usually in plaited form, inserted bet
ween the bench and the blade on both sides
of the blade and extending from the collar
to the roots of the teeth. Tallow is sometimes
used as a lubricant. Lining up the front of
the saw is achieved by hammering the hemp
strips more tightly against one side of the
blade than the other, by inserting or removing
several strands of hemp, or by packing splin
ters of wood behind the hemp. This is a
common method of packing saws, but it has
a I) umber of serious disadvantages. Firstly,
it is almost impossible to set the packings
accurately and permanently. Furthermore,
the a pplication of heat to the blade is ac
complished by a similar process of tightening
up the hemp on both sides of the blade at
the required spot, and it is difficult to main
tain the desired temperature and to keep
the blade in alignment. Usually the hemp
bears too heavily on the blade, generating
excess heat which causes blade troubles such
as blue spots and loss of tension, and also
consumes power unnecessarily. Adjusting
screws to allow the hemp to be adjusted up
to or away from the blade are rarely pro
vided, but their use would ensure better con
trol of these packings. However, an ad
ditional problem is that sawdust and splinters
usually become jammed between the hemp
and the blade, so that unless frequent atten
tion is given to the packings the saw rapidly
overheats.

I t was the practice of packing hemp be
tween the bench and the saw which gave rise
to the term "saw packings" when describing
the support applied to circular saw blades.
Ideally, packings should do no more than
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restrain the blade if it tends to deflect side
ways, and a better terminology is "saw
guides". The guides used on bandsaws il
lustrate the principle excellently. However,
circular saws usually develop faults which
need to be corrected by applying heat to
either the centre or the rim of the blade, and
the "guides" should also be ca pable of sup
plying this heat by friction.

An excellent combination of these two
requirements, the proV'ision of both support
and heat in controlled amounts, is attainable
with leather or composition packings. These
consist of pads of leather or composition
material, such as non-metallic brake-lining,
mounted with brass tacks on strips of wood
inserted between the bench and the blade on
both sides of the saw. One pair of pads
guide the front of the saw and another pair
are located near the collar. Adjusting screws
with lock nuts permit the pads to be ac
curately adjusted up to or away from the
blade and permanently set. Tallow is the
usual lubricant provided. When a circular
saw is in good condition the packings should
be set just to clear the blade when it is freely
rotating, and they then act purely as guides,
giving restraint only when there is a tendency
for lateral movement. However, when heat
needs to be applied to either the centre or
the rim of the saw the appropriate packings
can be tightened against the blade from both
sides until the desired amount of friction is
developed. The only disadvantage with these
packings is that fibrous splinters can become
jammed between the pads and the blade,
particularly at the front of the saw, but this
problem is not nearly as serious as it is with
hemp packings.

Peg packings are more often fitted to twin
circular breaking-down saws than any other,
but are also used on water-cooled saws.
They consist of a pair of wooden or brass
pegs, one on either side of the front of the
saw, adjustable up to or away from the blade.
Theoretically, they represent the ideal type of
guide, providing support against sideways
movement of the saw without generating heat
from friction. It is not possible to heat the
blade with peg packings, hence their use on



twin-circular s a w  which Lire rarely heated, especially on be~lches, is the adjustable 
and  on water-cooled saws. leal-her o r  composilio~i type. These packings 

provide an excellent method for both guiding 
While peg pochings are ideal for circular alld heating a blade, alld if tlley are used 

SI\+'S llleir use l l l l l ~ t  be restricted to those carefLllly there is  little dallger of a blade over- 
blades ushich do not recluire heatillg, but i t  Ilenting. Tile disadvalltages of helllp packillgs 
is good practice to use t11ei-n wherever yos- are so serious that it is considered their use 
sible. By far Ihe best type of packing, should be avoided. 

TURPENTINE 
TURPENTINE is the standard trade common 
name for the species now known botanically 
as Sjv1caryiri g lonru l f i~u  Sm. (syn. S. Inusi- 
,folin Ten.). Luster is also a standard trade 
common name but is applied only to  milled 
products manufactured from this ti mber. 

Habit a ~ ~ d  Distribution 
Turpentine is a large tree usually attaining 

130-1 50 ft in height with a diameter us~~a l ly  
about 3-4 ft, but sometimes up  to 8 ft. The 
trunk is generally straight, of good form, and 
tapers slowly. The bark is brown in colour, 
thick, fibrous, and deeply furrowed, persisting 
over both trunk and branches. The species 
is found along the eastern coast line of ALIS- 
tralia, extending from near Bateman's Bay 
in southern New South Wales to the Atherton 
Plateau in North Queensland. Its habitat 
covers an  extremely wide range of conditions, 
but the main occurrence is in northern New 
South Wales and southern Queensland. 
Turpentine is found mostly on flats, and in 
valleys or  basins in locations varying from 
coastal lowlands to  mountains, a t  all alti- 
tudes from near sea level in New South 
Wales lo about 3000 f t  near Atherton. It is 
most colninon in the mixed forests forming 
a transition between pure rain forest and pure 
eucalypl foresl. 
'Tinlber 

The timber varies in colour from red to 
reddish brown. I t  is fine and even in texture 
and its grain is usually interlocked. It is a 
heavy timber, averaging 58.9 Ib/cu.ft. at  12 
per cent. moisture content before recon- 
ditioning and 53 .8  Ibjcu.ft. afterwards. It is 
also hard, tough, and strong, and is included 
in  alrenglh group B. The heartwood is 
extremely durable (durability class I ) ,  being 

highly resistant to decay, termites, and marine 
borers. The sapwood is irnim~~ne from Lyclus 
borer attack. It is also extremely difficult to  
ignite and is certainlj among the world's 
most resistant timber8 to damage by fire. I t  
is hard to cut and dulls saws and cutters 
fairly quickly, but turns and finishes well and 
takes a fine polish. I t  resists wear very well. 

Seasoiling 
Quartersawn slock up to 1 in. thick can be 

dried without difficulty. Backsawn stock is 
prone to surface check. Warping can be con- 
trolled by increasing the number of stacking 
strips. Collapse is pronounced and recon- 
ditioning is necessary. To  illustrate this point, 
the average shrinkage for this timber in drying 
from green to 12 per cent. moisture content 
is 12.7 per cent. tangentially and 7 - 6  per 
cent. radially before reconditioning, but only 
6 a 4  per cent. tangentially and 4 .0  per cent. 
radially afterwards. Such good recovery is I 

most worthwllile. For kiln drying to be suc- 
cessful, air drying to 25-30 per cent. moisture 
content is recommended. Final kiln drying 
of 1-in. stock requires about 4 days after this 
stage is reached. 

Uses 
Turpentine is in great demand for structural 

purposes-for piles, poles, girders, beams, 
wharf decking, railway sleepers, and fence 
posts-because of its durability and wear- 
resistant qualities. l t  is used as a general 
building timber and is very popular as 
flooring, especially for heavy-duty floors, for 
which it is particularly suited. Under-water 
boat planking and lnallet heads are other 
purposes to which it is put. 

Availability 
Turpentine is readily available in  New 

South Wales and Queensland in a full range 
of round, he\vn, and sawn products. Pro- 
duction is estimated as appl-oaching 20 mil- 
lion super feet per annum. 

tvvin-circular saws which are rarely heated,
and on v"<lter-cooled saws.

While peg packings are ideal for circular
S,HVS their use must be restricted to those
blades which do not require heating, but it
is good practice to use them wherever pos
sible. By far the best type of packing,

TURPENTINE
TURPENTINE is the standard trade common
name for the species now known botanically
as SYllcarpia glo/1/11lifera Sm. (syn. S. lallri
folia Ten.). Luster is also a standard trade
common name but is applied only to milled
prod llcts manufactured from this ti mber.

Habit and Distribution
Turpentine is a large tree usually attaining

130-150 ft in height with a diameter usually
about 3-4 ft, but sometimes up to 8 ft. The
trunk is generally straight, of good form, and
tapers slowly. The bark is brown in colour,
thick, fibrous, and deeply furrowed, persisting
over both trunk and branches. The species
is found along the eastern coast line of Aus
tralia, extending from near Bateman's Bay
in southern New South Wales to the Atherton
Plateau in North Queensland. Its habitat
covers an extremely wide range of conditions,
but the main occurrence is in northern New
South Wales and southern Queensland.
Turpentine is found mostly on flats, and in
valleys or basins in locations varying from
coastal lowlands to mountains, at all alti
tudes from near sea level in New South
Wales to about 3000 ft near Atherton. It is
most common in the mixed forests forming
a transition between pure rain forest and pure
eucalypt forest.

Timber
The timber varies in colour fi'om red to

reddish brown. It is fine and even in texture
and its grain is usually interlocked. Tt is a
heavy timber, averaging 58·9 Ib/cu.ft. at 12
per cent. moisture content before recon
ditioning and 53· 8 Ibjcu.ft. afterwards. It is
also hard, tough, and strong, and is included
in strength group B. The heartwood is
extremely durable (durability class 1), being

especially on benches, JS the adjustable
leather or composition type. These packings
provide an excellent method for both guiding
and heating a blade, and if they are used
carefully there is little danger of a blade over
heating. The disadvantages of hemp packings
are so serious that it is considered their lIse
should be avoided.

highly resistant to decay, termites, and marine
borers. The sapwood is immune from Lyctus
borer attack. Tt is also extremely difficult to
ignite and is certainly among the world's
most resistant timbers to damage by fire. It
is hard to cut and dulls saws and cutters
fairly quickly, but turns and finishes well and
takes a fine polish. It resists wear very well.

Seasoning
Quartersawn stock up to 1 in. thick can be

dried without difficulty. Backsawn stock is
prone to surface check. Warping can be con
trolled by increasing the number of stacking
strips. Collapse is pronounced and n~con

ditioning is necessary. To illustrate this point,
the average shrinkage for this timber in drying
from green to 12 per cent. moisture content
is 12·7 per cent. tangentially and 7·6 per
cent. radially before reconditioning, but only
6· 4 per cent. tangentially and 4· 0 per cent.
radially afterwards. Such good recovery is
most worthwhile. For kiln drying to be suc
cessful, air drying to 25-30 per cent. moisture
content is recommended. Final kiln drying
of I-in. stock requires about 4 days after this
stage is reached.

Uses
Turpentine is in great demand for structural

purposes-for piles, poles, girders, beams,
wharf decking, railway sleepers, and fence
posts-because of its durability and wear
resistant qualities. It is used as a general
building timber and is very popular as
flooring, especially for heavy-duty floors, for
which it is particularly suited. Under-water
boat planking and mallet heads are other
purposes to which it is put.

Availability
Turpentine is readily available in New

South Wales and Queensland in a full range
of round, hewn, and sawn products. Pro
duction is estimated as approaching 20 mil
lion super feet per annmn.

i•.
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h4 41<1ni ORCANISMS \1h1cl1 destro) t ~ m b e r  are 
~c fc i l cd  to as m a r ~ n e  b i e r s .  These bosers 
a le  found in limbel submerged or partly 
subineigcd in salt and  brackish uaters along 
coastlines practically all over the world and  
;tic paslicularly prevalent in the b lamer  
lcglons. Usually t l ie~r  attack 1s most severe 
\vithn tlic tidal range or just below lo\v water. 

Each year marrnc boscrs cause extensive 
cia~nage to harbour installations along the 
grcatcr par1 of the Australian coastline, only 
the soutl~esn coastline being relative1 y fsee 
f~-oni attack. Figures 1 and 2 show typical 
dainirge due to two types of masine borcr, 
namely T ~ r d o  (:I mollusc) and ,Sphac~t.otnu 
( a  crust;lcean). 

Altliough t ~ n i b e ~ ,  gene~ally,  has excellent 
PI ope1 tles for use In harbour installations, 
b c ~  y h i r  species are naturally iesistant to 
~nasine bosers. In Australia, fos instance, 
the only species \vhich have been widely used 
and are still generally considered to be iirst- 
clash p i l~ng  timbers ase swamp box ( ? j . i s t ~ l ~ i ~  
~ ~ c i ~ ~ o l c i ~ s )  and turpent~nc (SIVICNI.JI~N I(i~vi- 
lolilr). 1 Io\veves, supplies of these species in 
thr: sues ~ccjuii-ed for maslne construction 
\vor 1, can no longer meet the demand, and it 
1s essential that some means be found w11el.e- 
I))! non-iesistant timbers can be successfully 
u t i l ~ ~ e d  as marine pil~ng. 

1-0 date several methods of psotection have 
been applied to piling tiriibers of moderately 
dill-able to durable species in an  attempt lo 

extend their service life. 'fhesc methods, 
\~/liicli range from Muntz inctal sheaths t o  
Iloating creosote collars, lwve been used with 
varying degrees of success, but could not be 
relied on to protect non-resistant timbers 
from teredinc: attack. 

Because of the shortage of dusable timber 
there is an obvious need Tor some reliable 
treatment that will enable non-durable 
timbess to compete \villi other materials 
whicli, although not possessing the q~lalities 
of wood, are nevertheless \li~.tuaily marine 
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'By ./, E, BARNACLE, Preservation Section

MAIUNF Ol~GANISMS which destroy timber are
referred to as marine borers. These borers
are found in timber submerged or partly
submerged in salt and brackish waters along
coastlines practically all over the world and
are particularly prevalent in the warmer
regions. Usually their attack is most severe
within the tidal range or just below low water.

Each year marine borers ca use extensive
damage to harbour installations along the
greater part of the Australian coastline, only
the southern coastline being relatively free
from attack. Figures I and 2 show typical
damage clue to two types of marine borer,
namely Teredo (a mollusc) and Sphaeroma
(a crustacean).

Although timber, generally, has excellent
properties for use in harbour installations,
very few species are naturally resistant to
marine borers. In Australia, for instance,
the only species which have been widely used
and are still generally considered to be flrst
class piling timbers are swamp box (Tristallia
,YIWI'co!ens) and turpentine (Syncarpia !auri
folia). IIowever, supplies of these species in
the sizes required for marine construction
work can no 'longer meet the demand, and it
is essential that some means be found where
by non-resistant timbers can be successfully
utilized as marine piling.

'To date several methods of protection have
been applied to piling timbers of moderately
durable 10 durable species in an attempt to

extend their service life. These methods,
which range from M untz melal sheaths to
floating creosote collars, have been used with
varying degrees of success, but could not be
relied on to protect non-resistant timbers
from teredine attack.

Because of the shortage of cl ura ble timber
there is an obvious need for some reliable
treatment that will enable non-durable
timbers to compete with other materials
which, although not possessing the qualities
of wood, are nevertheless virtually marine

feig. I.-Cross section (If' a marine pile showing
se)'ere damage caliSI'd by teredine borers (shipwoF/ns).



borer proof. Ideally, ~iicli  a treattilent would 
need to  : 
e Be low in cost 

Give treated timber a useful life equal to 01- 

greater than the service life of better-class 
piling timbers. 

co Preclude the need for- maintenance tseat- 
ments a t  least for many years after instal- 
lation. 

2'0 this end the Division of Forest 
Prodi~cts rcccntlp undertook a marine borer 
Lest in co~~junct ion  with the Depurtn~ent of 
Forestry, Queensland; Division of Wood 
'Technology and Maritime Services Board, 
New South Wales; and the Western Aus- 
tralian Department of Forests. This test will 
zxaminc thi: efiicncy of various preservatives 

against marine borers generally, and in 
particular against the molluscan teredir~e 
(shipworm) family. 

For this test sawn P. rrrdirzttz speciincns 
each measur i~~g 30 in. by 3 in .  by 2 in., and 
natural rounds of red stringybark (E. r?zncs- 
r~ori.l~ytrcliln) measuring 30 in. in length by 
3-5 in. in diameter wese impregnated under 
pressul-e in the high-pressure cylinder a t  this 
Division. 

The preservatives used in the test together 
with their nominal retentions are listed in 
the table below. 

After treatment the test speci~nens were 
assembled into "frames" by fixing to  cross- 
pieces with brass fittings, as shown in  
Figures 3 and 4. All crosspieces were sawn 
P. rndirrtci sapwood, and, in order to ensure 

Preservatives Used in Marine Borer Test 

- - - 

C~cosote A S  S. K.55 

C~cosoie A.S S. K.55 

C'ieosote - Maine  

Cieosote hlr~rine 

( ~eosote  (75":) i I ' ~ I  (255,;) 

Nominal 
Retenlion 
(Ib,'cu. f l . )  

Nominal 
Retention 

(Ib dry salt/cu. ft.) 
-. .. .- - - - - .. - -. -- 

1 .5  
1 .5  
1 .5  
1 . 5  
I . 5  
1 .j 

.. 

I I I 
+ Weste~n Australian s ~ k s  only. 

- - . ... . -- -- ---- .-. . -. ... . . -- . . .- -- 

Boliden S.25 
Boliden K.33 
Celc~lre (i~on-arsenical) 
Celcure A (arsenical) 
Tanalith C 
Silica (metal ~i l icatz)~ '  

Fig. 2.-Typical damage tu
piling due to Sph aeroma
(pill-hug) attack ill the inter-

tidal zone.

borer proof. Ideally, such a treatment would
need to:

• Be low in cost
• Give treated timber a useful life equal to or

greater than the service life of better-class
piling timbers.

• Preclude the need for maintenance treat
ments at least for many years after instal
lation.

To this end the Division of Forest
Products recently undertook a marine borer
test in conjunction with the Department of
Forestry, Queensland; Division of Wood
Technology and Maritime Services Board,
New South Wales; and the Western Aus
tnllian Department of Forests. This test will
examine the efficacy of various preservatives

against marine borers generally, and in
particular against the molluscan teredine
(shipworm) family.

For this test sawn P. radiata specimens
each measuring 30 in. by 3 in. by 2 in., and
natural rounds of red stringybark (E. mac
rorrhyncha) measuring 30 in. in length by
3-5 in. in diameter were impregnated under
pressure in the high-pressure cylinder at this
Division.

The preservatives used in the test together
with their nominal retentions are listed in
the table below.

After treatment the test specimens were
assembled into "frames" by fixing to cross
pieces with brass fittings, as shown in
Figures 3 and 4. All crosspieces were sawn
P. radiata sapwood, and, in order to ensure

Prese"vatives Used in Marine Borer Test

Oil Preservative

CrcosoteA.S.S. K.55

Creosote·--A.S.S. K.55

Creosote-·--Marine

creosote····· Marine

Creosote (75°·~H·Tar (25'~;;)

Nominal
Retention
(lb/CLI. ft.)

10

20

10

20

20

Water-borne Preservative

Boliden S.25
Boliden K.33
Celcure (non-arsenical)
Celcure A (arsenical)
Tanalith C
Silica (metal silicate)*

Nominal
Retention

(lb dry salt/CH. fe)

1· 5
1· 5
1·5
1·5
1·5
1·5

"Western Australian sites only.



a longer hervice life than the actual test 
specimens, they were first treated with a 
water-borne preservative and then, after 
drying, were re-treated with marine creosote. 

'She tesl frames were installed during 
October-November 1959 a t  the depth of 
maximum teredine luazard a t  the following 
sites: Brisbaile River, Queei~sland, where 
there is a severe hazard from Nmsirorcr (* a 1 OW- 
salinity type teredine), Sydney Harbour, 
New South Wales; and at Kwinana and 
Port liedland, Western Australia. 

At each site, eight frames were installed, 
five of' which consisted luainly of impregnated 

sawn P. tudiara specinle~ls while the remain- 
ing three frames conlprised mainly treated 
red stringybarlc rounds. 

The nun~ber  of specimens per frame was 
varied to suit local requirements. Thus each 
frame in Sydney Harbour consisted of 10 
pressure-treated specimens-one speciinen 
for each of the preservatives listed (silica 
excepted)-together with an untreated control 
of the same species and an  untreated sawn 
turpentine heartwood specimen for com- 
parison. For Queensland each 12-specimen 
frame was divided into two sub-fra~nes, each 
comprising 6 specimens. 

In Western Australia, the test frames 
consisted of 14 specimens: one for each of 
1 I preservatives listed, together with one 
untreated control of the same species and an  
untreated sawn specilnen of jarrall (E. 
tmqitlntn) and turpentine heartwood, again 
for comparative purposes. 

Thus, at each site the performance of 
every preservative can be evaluated against 
that of the untreated control, and in addition, 
the "durability" of preservative-treated 
timber can be co~npared directly with 
untreated turpentine. Finally, since the 
turpentine specimens are matched between 
sites, it will be possible to assess the relative 
marine borer hazard a t  the four test sites. 

A local inspection of the test frames in the 
Brisbane River after only 3 montlls immei-sion 
showed that there had been no attack in the 
treated specimens whereas the untreated 
controls had been heavily attacked. 

The first comprehensive inspection of this 
test a t  all sites will be carried out about 
June 1960. 

Fig. 3.--- J:vpical sawn P. radiala test !rame complete
withjilfings. (Installed Sydney Habo/lr.)

a longer service life than the actual test
specimens, they were first treated with a
water-borne preservative and then, after
drying, were re-treated with marine creosote.

'The test frames were installed during
October-November 1959 at the depth of
maximum teredine hazard at the following
sites: Brisbane River, Queensland, where
there is a severe hazard from Nausitora (a low
salinity type teredine), Sydney Harbour,
New South Wales; and at Kwinana and
Port Hedland, Western Australia.

At each site, eight frames were installed,
Jlve of which consisted mainly of impregnated

sawn P. radiata specimens while the remain
ing three frames comprised mainly treated
red stringybark rounds.

The number of specimens per frame was
varied to suit local requirements. Thus each
frame in Sydney Harbour consisted of 10
pressure-treated specimens-one specimen
for each of the preservatives listed (silica
excepted)-together with an untreated control
of the same species and an untreated sawn
turpentine heartwood specimen for com
parison. For Queensland each 12-specimen
frame was divided into two sub-frames, each
comprising 6 specimens.

In Western Austl'a1ia, the test frames
consisted of 14 specimens: one for each of
11 preservatives listed, together with one
untreated control of the same species and an
untreated sawn specimen of jarrah (E.
marginata) and turpentine heartwood, again
for comparative purposes.

Thus, at each site the performance of
every preservative can be evaluated against
that of the untreated control, and in addition,
the "durability" of preservative-treated
timber can be compared directly with

. untreated turpentine. Finally, since the
turpentine specimens are matched between
sites, it will be possible to assess the relative
marine borer hazard at the four test sites.

A local inspection of the test frames in the
Brisbane River after only 3 months immersion
showed that there had been no attack in the
treated specimens whereas the untreated
controls had been heavily attacked.

The first comprehensive inspection of this
test at all sites will be carried out about
June 1960.

Fig. 4. Tl'picul eucalypt mb
Fall/e prior to fitment of
bro/lze hanger. (Installed
Brisbane Ril'er.)
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Moisture Meter Cali bration and the 

Swamp Mahogany 

SNIAMI) MAHOGANY is the standard trade 
common name for the timber of Eifcaljytus 
rohusta Sm. (syn. E. ~~uil t ( f lorn Poir). I t  is also 
known in Queensland as swamp messmate. 
Habit and Distribution 

The mature tree usually attains only 
moderate heights, the maximu~n being in 
the range 90-100 ft. However, the diameter 
a t  breast height of 3-9 ft is relatively large. 
The bole is usually straight and clear of 
branches for half the height. The branches 
are rather large and form a rather dense 
canopy. It occurs sporadically in a narrow 
coastal belt extending from Bega in southern 
New South Wales to Rockhai~~pto i~  in 
Queensland. It grows in areas where the 
rainfall is relatively high, averaging 40-60 in., 
and is never found at altitudes more than 
a few hundred feet above sea level, preferring 
swamps or the edges of lagoons to hillsides. 

The timber is red to red-brown in colour, 
coarse textured, and with interlocked grain. 
It is moderately hard and moderately 
strong, falling, probably, into strength group 
C and being comparable with messmate 
stringybark (E. obliqnn). Average density for 
the species is 51 lb/cu. ft. before recondition- 
ing and 49 Ib/cu. ft. afterwards. Durability 
of the heartwood is said to be fairly high. 
The sapwood is moderately susceptible to 
Lyctus borer attack. Gum veins are fairly 
coininon. 

Seasoning 
Very little is known of the drying pro- 

perties of this timber, as when it is used at  all 
it is used green. Drying is said to be slow, 
but it is claimed that shrinkage is fairly low. 
Degrade is not usually excessive. 

Uses 
Poles, fencing, wharf and bridge work, 

sleepers and general construction. 

Availability 
Supplies are very limited, but both round 

and sawn material are available. 

Use of Species Corrections 
1-r HAS BEEN FOUND that the accuracy of 
moisture content determinations using 
electrical resistance moisture meters is usually 
improved by the application of species 
corrections. All prospective buyers of 
moisture meters, therefore, are urged to 
investigate the availability of species cor- 
rection data for any instrument they might 
consider buying. Australian manufacturers 
have followed American practice in cali- 
brating their meters5:for Douglas fir, and this 
Division has made available a list of cor- 
rection data applicable to resistance-type 
meters so calibrated. Data for some 200 
species, mainly Australian, have been obtained 
and are listed at the end of Trade Circular 
No. 50, "Testing Timber for Moisture 
Content", available froin this Division on 
request. 

Meters of European manufacture are 
usually calibrated for English ash or  
European beech and some now have scales 
calibrated for several of the more important 
species used in the country of origin. The 
use of any of these systems of calibration 
precludes the sin~ple application of con-ectioi~ 
data compiled by this Division and places 
the onus of supplying adequate data of this 
kind on the meter manufacturer. One 
Continental meter nianufacturer issues 
ii~structioils which would indicate that species 
corrections are unnecessary, but we have 
found that, for Australian species, the use of 
species correction data definitely improves 
the accuracy of results. 

THE following donations were received by 
the Division during February : 

T.D.A. (N.S.W. Branch) . .  £25 0 0  

Wilson Hart & Co., Queensland £100 0 0 

Freeman Wauchope Ltd ., 
Adelaide . . . . . . f10 10 0 

The cotrtentr o f  this Ne~vsletter nzuy be reprinted without sprcirrl perr~iissiotr. 
I 

Printed by C.S.I.R.O., Melbourne 

Swarnp Mahogany

SvVAMP MAHOGANY is the standard trade
common name for the timber of Eucalyptus
robusta Sm. (syn. E. 1I1ult[f!ora Poir). 1t is also
known in Queensland as swamp messmate.

Habit and Distribution
The mature tree usually attains only

moderate heights, the maximum being in
the range 90-100 ft. However, the diameter
at breast height of 3-9 ft is relatively large.
The bole is usually straight and clear of
branches for half the height. The branches
are rather large and form a rather dense
canopy. 1t occurs sporadically in a narrow
coastal belt extending from Bega in southern
New South Wales to Rockhampton in
Queensland. It grows in areas where the
rainfall is relatively high, averaging 40-60 in.,
and is never found at altitudes more than
a few hundred feet above sea level, preferring
swamps or the edges of lagoons to hillsides.

Timber
The timber is red to red-brown in colour,

coarse textured, and with interlocked grain.
It is moderately hard and moderately
strong, falling, probably, into strength group
C and being comparable with messmate
stringybark (E. obliqua). Average density for
the species is 51 lb/cu. ft. before recondition
ing and 49 Ib/cu. ft. afterwards. Durability
of the heartwood is said to be fairly high.
The sapwood is moderately susceptible to
Lyctus borer attack. Gum veins are fairly
common.

Moisture Meter Calibration and the
Use of Species Corrections

IT HAS BEEN FOUND that the accuracy of
moisture content determinations using
electrical resistance moisture meters is usually
improved by the application of species
corrections. All prospective buyers of
moisture meters, therefore, are urged to
investigate the availability of species cor
rection data for any instrument they might
consider buying. Australian manufacturers
have followed Am~r.ican practice in cali
brating their meters'~for Douglas fir, and this
Division has made available a list of cor
rection data applicable to resistance-type
meters so calibrated. Data for some 200
species, mainly Australian, have been obtained
and are listed at the end of Trade Circular
No. 50, "Testing Timber for Moisture
Content", available from this Division on
request.

Meters of European manufacture are
usually calibrated for English ash or
European beech and some now have scales
calibrated for several of the more important
species used in the country of origin. The
use of any of these systems of calibration
precludes the simple application of correction
data compiled by this Division and places
the onus of supplying adequate data of this
kind on the meter manufacturer. One
Continental meter manufacturer issues
instructions which would indicate that species
corrections are unnecessary, but we have
found that, for Australian species, the use of
species correction data definitely improves
the accuracy of results.

•

THE following donations were received by
the Division during February:

Seasoning
Very little is known of the drying pro

perties of this timber, as when it is used at all
it is used green. Drying is said to be slow,
but it is claimed that shrinkage is fairly low.
Degrade is not usually excessive.

Uses
Poles, fencing, wharf and bridge work,

sleepers and general construction.

Availability
Supplies are very limited, but both round

and sawn material are available.

T.D.A. (N.S.W. Branch)

Wilson Hart & Co., Queensland

Freeman Wauchope Ltd.,
Adelaide

£25 0 0

£100 0 0

£10 10 0

The cOl/tents of this Nell's!el1er may be reprinted without special permission.

Printed by C.S.I.R.O., Melbourne
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Presteaming Cuts Drying T i m e  
I qf "Ash" Eucalyptg A, (I 

B ~ J  G. S. CAMPBELL, Seusonhg Sectio~l 

EARLY I N  1957, a programme was drawn up 
to examine certain aspects of collapse, a 
severc form of shrinkage which conmionly 
U C C L I ~ S  during drying, particularly in the 
"ash" eucalypts. One study in particular was 
designed to relate the effect of steaming a t  
vario~rs wood moisture contents to the 
amount of collapse which subsequently oc- 
cursed, and to [he arno~ult of recovery ob- 
tained by reconditioning. The mate!-ial used 
was I-in. thick quartersawn E. regtlctns and 
E. gignirtecr from Victoria and Tasnlania 
respectively. 

Al~alysis of drying rate data showed that 
i l l  c c r t a i ~ ~  cases, where the drying of the test 
n-~atesial had been interrupted at an early 
shge  for a steaming; treatment, the subse- 
quent air or kiln drying rate was faster than 
that of matched unsteamed material. The 
results wese regarded as being most signifi- 
cant and a new experiment was then designed 
to delcrmine the extent to  which the drying 
rate could be accelerated in these species by a 
presteaming treatment. Furthermore, such 
faclors as o p t i m ~ ~ m  steaming time, the stage 
in drying a t  which to steam, the effect 011 

collapse and later recovery during recondi- 
rioning, and the effect on the colour of the 
tirnbcr, also had to be determined before a 
psesteaming Lrealment could be ready for 
trial on a commercial basis. 

La bora tory experiments on this project 
cantinued fos somz two years, d ~ ~ r i n g  which 
time 1112 fo l lo~. ing  points were established: 
s The dsying time required for the slower- 

drying "difficult" material fi-om ash-type 
cucaly pts grown in parts of southern Vic-. 

toria and Tasn~ania is reduced appreciably 
by a short presteaming treatment. The 
average saving in drying time by presteaming 
stock is as high as 20-25 per cent. of that 
required for untreated material, reductions 
of up to  nearly 50 pel. cent. being obtained 
for individual boards. 

e Presteaming may be carried out while 
the timber is still in the green condition or a t  
an interrupted stage in drying when the  noi is- 
ture content of the stock is approximately 
50 per cent. 

e Presteaming gives an increased drying 
rate during either air-drying or kiln-drying 
under low temperatures such as those used in 
predriers. 

e The optimum steaming time for 1-in. 
thick stock is about 2 hours a t  a temperature 
of 212°F. This does not include the time 
required to bring the steaming chamber LIP to  
operating temperature. The total period 
should not exceed 4 hours. 

e A short presteaming treatment as sug- 
gested has no adverse effect on the timber. 

e Long presteaming treatments (longer 
than 6 hours) will increase collapse consider- 
ably and make its removal more difficult on  
final reconditioning. Furthennore, there is 
no compei~sating increase in drying rate with 
the longer presteaming treatments. 

ta Periodic steaming treatments, a t  inter- 
vals throughout the drying process, d o  not 
increase drying rate beyond that obtained 
with one initial stea~ni ng treatment. Addi- 
tional collapse of a non-recoverable nature 
also results from this procedure. 
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Prestectnli,lg' Cuts Drying' Tinle
of "Ash" Eucalyp~.~.

"
By G. S. CAAIPBELL, Seasoning Section

EARLY IN 1957, a programme was drawn up
to examine certain aspects of collapse, a
severe form of shrinkage which commonly
occurs during drying, particularly in the
"ash" eucalypts. One study in particular was
designed to relate the effect of steaming at
various wood moisture contents to the
amoullt of collapse which subsequently oc
curred, and to the amount of recovery ob
tained by reconditioning. The material used
was I-in. thick quartersawn E. regnans and
E. gigontea from Victoria and Tasmania
respecti vcly.

Analysis of drying rate data showed that
in certain cases, where the drying of the test
material had been interrupted at an early
stage for a steaming treatment, the subse
quent air or kiln drying rate was faster than
that of matched ullsteamed material. The
reslIltS were regarded as being most signifi
cant and a new experiment was then designed
to dekrmine the extent to which the drying
rate could be accelerated in these species by a
presteaming treatment. Furthermore, such
factors as optimum steaming time, the stage
in drying at which to steam, the effect on
collapse and later recovery during recondi
tioning, and the effect on the colour of the
tirnber, also had to be determined before a
prestearning treatment could be ready for
trial on a commercial basis.

Laboratory experiments on this project
continued for some two years, during which
time the following points were established:

(If The drying time required for the slower
drying '"difhcult" material from ash-type
ellcalypts grown in parts of southern Vic-

toria and Tasmania is reduced appreciably
by a short presteaming treatment. The
average saving in drying time by presteaming
stock is as high as 20-25 per cent. of that
required for untreated material, reductions
of up to nearly 50 per cent. being obtained
for individual boards.

.. Presteaming may be carried out while
the timber is still in the green condition or at
an interrupted stage in drying when the mois
ture content of the stock is approximately
50 per cent.

• Presteaming gives an increased drying
rate during either air-drying or kiln-drying
under low temperatures such as those used in

.predriers.
• The optimum steaming time for I-in.

thick stock is about 2 hours at a temperature
of 212°P. This does not include the time
required to bring the steaming chamber up to
operating tempei'ature. The total period
should not exceed 4 hours.

• A short presteaming treatment as sug
gested has no adverse effect on the timber.

• Long presteaming treatments (longer
than 6 hours) will increase collapse consider
ably and make its removal more difficult on
final reconditioning. Furthermore, there is
no compensating increase in drying rate with
the longer presteamingtreatments.

4» Periodic steaming treatments, at inter
vals throughout the drying process, do not
increase drying rate beyond that obtained
with one initial steaming treatment. Addi-

. tional collapse of a non-recoverable nature
also results from this procedure.



0 The timber may be taken straight to the an open-sided shed for 1 week prior to core 
kilns or predrier iinmediately after presteam- moisture contents being checked with an 
ing or returned to the air-drying yard, electrical moisture meter. 
according to requirements. It has now been established that, besides 
e A presteaming treatmellt of 2-4 hours increasing the average drying rate of the tim- 

may cause a slight colour change (usually ber, this treatment greatly reduces the mois- 
pinkish) in ash eucalypt timber treated in the ture gradients in  the slower drying "difficult" 
green co~~dition. A 6-hour treatnzent is boards. It has also been reported that the 
likely to result in a illore   lot ice able challge in minimum recovery of high grade joinery mat- 
colour. There does llot appear to be any erial is now 70 per cent. and the grade of the 
significant change in the colour of timber other 30 per cent. is hmered only because of 

i .  

~l l l i c l~  is first air-dried to 50 per cent. and then features such as checks, full-length gum veins, 
presteanied for a few hours. knots, or boards not making the required 

size for joinery ow$g to undercutting or 
Presteaming studies have also been carried illcolnplete recovery dn 

out on timber stacks of coinmercial size and 
the results have been so encouraging that the Up to November 1959, 28 stacks of 2-in. 
process is now adopted as standard practice thick material and 12 stacks of I t i n .  thick 
at  a plant i n  Tasmania drying E. giganten material had been successfully treated at the 
(alpine ash or white top stringybark) and at Victorian plant by this new method. The 
a Victorian plant drying E. reg~zarzs (mountain method has been used successfully at  the 
ash) from the Otway Ranges. Tasmanian plant for over 12 months now, 

but the procedure there is to presteam the 
l n  the case of the Victorian plant, consider- green or near-green timber before it is taken 

able difficulty was experienced in drying 2-in. to the predriers. 
thick stock to a quality suitable for joinery 
purposes. Frequently, when fully dried stacks It is appreciated that the presteaming of 

were delivered to the joinery shop it was timber means some additional handling costs, 

found that up to 50 per cent. of the boards but these are comparatively snnll and are 

had to be sorted out and restacked because more than offset by factors such as greatly 

of pronounced unrecovered collapse and reduced drying time, hence drying cost, by 

high moisture contents, or both, in the cores the reduction of steep moisture gradients, and 

of the boards. Such material then had to be by improved recovery of collapse. It 111ust be 

given further drying treatment and recondi-, pointed out, however, that presteaming will 
tioned a second time, but the results were not necessarily increase the drying rate in all 

never satisfxtory and additional degrade in collapse-susceptible ash eucalypts. For ex- 

the form of checking was also experienced. ample, experimental work has shown that the 

It  was fo~md that a total air and kiln drying drying rate of the more tolerant E. gignntea 

period of at least 18 months was required at from the Heyfield district of Victoria is not 

this plant to dry such material to a moisture influenced by a presteaming treatment. This 

content and condition suitable for joinery is also likely to be the case with other species 

purposes. which normally dry at a reasonable rate 
without any complications. 

With the introduction of presteaming, 
however, this second sorting and seasoning 
has been eliminated and the overall process- 
ing time reduced to some 10 or 11 months. 
The procedure at this plant now is to air- 
season the 2-in. ash for 2-3 months and then 
presteam for 2 hours after reaching operating 
temperature. The timber is then air-dried to 
a moisture content of 25-30 per cent.. the 

The indications at this stage are that pre- 
steaming finds its most in~portant applica- 
tion with those species which contain "diffi- 
cult" slow-drying material. Whether the pro- 
cess is applicable to species other than ash- 
type eucalypts can only be established by 
carrying out research studies on a particular 
species grown in a particular locality. 

average air-drying time requiired after 'pre- It has been reported that good results have 
stzanling being approximately 7 months. been obtained in Tasn~ania by prestea~ning 
This is followed by 3 weeks of kiln-drying, myrtle beech (Nothofqzrs cwiningha~nii), and 
aftcr which the timber is allowed to stand in one Victorian firm found that the process 

I 
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.• The timber may be taken straight to the
~llns or predrier immediately after presteam
ll1g o~ returned to the air-drying yard,
accordll1g to requirements.

• A presteaming treatment of 2-4 hours
may cause a slight colour change (usually
pinkish) in ash eucalypt timber treated in the
green condition. A 6-hour treatment is
likely to result in a more noticeable change in
colour. There does not appear to be any
significant change in the colour of timber
which is first air..,dried to 50 per cent. and then
presteamed for a few hours.

Presteaming studies have also been carried
out on timber stacks of commercial size and
the results have been so encouraging that the
process is now adopted as standard practice
at a plant in Tasmania drying E. gigantea
(alpine ash or white top stringybark) and at
a Victorian plant drying E. regnans (mountain
ash) from the Otway Ranges.

In the case of the Victorian plant, consider
able difficulty was experienced in drying 2-in.
thick stock to a quality suitable for joinery
purposes. Frequently, when fully dried stacks
were delivered to the joinery shop it was
found that up to 50 per cent. of the boards
had to be sorted out and restacked because
of pronounced unrecovered collapse and
high moisture contents, or both, in the cores
of the boards. Such material then had to be
given further drying treatment and recondi
tioned a second time, but the results were'
never satisfactory and additional degrade in
the form of checking was also experienced.
It \~as found that a total air and kiln drying
pe.nod of at least 18 months was required at
thIS plant to dry such material to a moisture
content and condition suitable for joinery
purposes.

With the introduction of presteaming,
however, this second sorting and seasoning
has been eliminated and the overall process
ing time reduced to some 10 or 11 months.
The procedure at this plant now is to air
season the 2-in. ash for 2-3 months and then
presteam for 2 hours after reaching operating
temperature. The timber is then air-dried to
a moisture content of 25-30 per cent., the
average air-drying time required after pre
steaming being approximately 7 months.
This is followed by 2 weeks of kiln-drying, .
after which the timber is allowed to stand in

2

an ?pen-sided shed for 1 week prior to core
mOIsture contents being checked with an
electrical moisture meter.

It has now been established that besides. . '
ll1creasmg the average drying rate of the tim-
ber, this treatment greatly reduces the mois
ture gradients in the slower drying "difficult"
boards. It has also been reported that the
m!nir~1Um recovery of high grade joinery mat
enal IS now 70 per cent. and the grade of the
other 30 per cent. is lowered only because of
features such as checks, full-length gum veins,
knots, or boards not making the required
size for joinery owing, to undercutting or
incomplete recovery 8n reconditioning.

Up to November 1959, 28 stacks of 2-in.
thick material and 12 stacks of I t-in. thick
material had been successfully treated at the
Victorian plant by this new method. The
method has been used successfully at the
Tasmanian plant for over 12 months now,
but the procedure there is to presteam the
green or near-green timber before it is taken
to the predriers.

. It is appreciated that the presteaming of
timber means some additional handling costs,
but these are comparatively small and are
more than offset by factors such as greatly
reduced d.rying time, hence drying cost, by
the reductIOn of steep moisture gradients and
by improved recovery of collapse. It mu'st be
pointed out, however, that presteaming will
not necessarily increase the drying rate in all
collapse-susceptible ash eucalypts. For ex
ample, experimental work has shown that the
drying rate of the more tolerant E. gigantea
from the Heyfield district of Victoria is not
influenced by a presteaming treatment. This
is also likely to be the case with other species
which normally dry at a reasonable rate
without any complications.

The indications at this stage are that pre
s~eami~1g finds its most important applica
tIOn WIth those species which contain "diffi
cult" slow-drying material. Whether the pro
cess is applicable to species other than ash
type eucalypts can only be established by
carrying out research studies on a particular
species grown in a particular locality.

It has been reported that good results have
been obtained in Tasmania by presteall1ing
myrtle beech (NotllOfagus cUlllzinghamii), and
one Victorian firm found that the process

,-



gave a remarkable improvement in the dry- discuss any possible -applications for pre- I 

ing rate of 2-in. thick red meranti (Slzoreaspp.). steaming and to assist with any field studies 
As the process is still largely in the experi- which may be conteinplated by interested 

mental stage, the Division would be glad to firms. 

Indexing on Automatic Saw-Grinding Machines 
By D. S. JONES, 

AUTOMAT~C GRlNDING MACHINES are COnl- 
nlonly used in sawmills which operate band- 
saws and are increasing in nunlber in plants 
using circular saws. In the larger mills they 
offer sigaificant advantages. Besides reduc- 
ing the manpower necessary to maintain a 
given number of saws, autonlatic sharpeners 
produce a uniform tooth shape and uniform 
pitch, and ensure that circular saw blades are 
perfectly round. They improve the quality 
of sharpening to such a degree that the power 
consu~nption for the n d l  can be reduced and 
both production and recovery can be in- 
creased. 

The production and nmintenance of a 
uniform tooth pitch is an imnportant factor if 
s a ~ ~ i n g  is to reach peak efficiency and the 
above advantages exploited. Hand gulleting, 
as commonly practised in this country, tends 
to produce uneven pitch spacings. More- 
over, it is an unfortunate but well-known 
fxt that the tooth spacing of new saws is 
rarely uniform. Hence, when hand-gulleted 
or new saws are sent to an automatic sharpen- 
er, the machine must be capable of correcting 
the irregularities in pitch and then maintain- 
ing uniformity. I t  is not widely known that 
this can quite easily be achieved by applying 
a simple rule when setting up an automatic 
machine. As a knowledge of the sin~ple 
[undameatals involved can be of consider- 
able value to saw doctors using automatic 
machines, this article endeavours to make the 
principles clear. 

On some circular saw-grinding machines a 
uniform tooth pitch is achieved by using a 
toothed wheel to index the position of each 
tooih in relation to the position of the stone. 
However, this system has a number of dis- 
advantages. Separate toothed wheels are 
required for saws with different numbers of 
teeth, a very small error in the pitch of the 
indexing teeth produces a relatively large 
error in the tooth pitch on the saw, foreign 
particles caught on the indexing teeth can 

Utilization Section 

cause indexing errors, uneven wear of the 
indexing teeth will produce errors in pitch on 
the saw and finally, setting up the indexing 
wheel adds to the total setting-up time which 
can already b e  large+& proportion to the 
grinding time when a n~ul~ber  of different 
saw sizes and designs are handled. The cor- 
rect use of the in&xing pawl eliminates the 
necessity to use a toothed wheel on circular 
saws and results in perfectly uniform pitches 
on both band and circular saws. 

Figure 1 illustrates one method of setting up 
the indexing pawl on either a circular saw or 
bandsaw sharpener. Althougli frequently 
used, this method is bad because it perpetuates 
and does not correct uneven pitches. The 
pawl advances each tooth breast to a position 
directly under the stone and is then with- 
drawn just before the stone enters the gullet. 
It is clear that each tooth is brought to 
exactly the same position relative to the stone 
iuespective of tooth pitch, and'  that the 
existing tooth pitches a, b . . . etc., are re- 
tained. 

However, if the pawl is set up to engage and 
index the tooth breast before .the stone, the 
result is entirely different. Referring to Fig- 
ure 2, the indexing pawl carried tootli B for- 
ward to a predetermined position, but the 
stone descends against the breast of tooth A.  
If the correct tootli pitch is length a the stone 
will grind the breast of the tooth with the bite 
pre-set by the operator on the controls of the 
nlachine. I-Iowever, if the pitch is short, say 
length a,, the stone will make a heavier cut 
on the breast. If the pitch is long, say length 
a,, the stone will miss the breast of the tooth 
altogether. Hence, in this simple fashion, 
continual . sharpening will tend to lengthen 
short pitches and to shorten long pitches, and 
when sufficient passes have been made all the 
pitches will have become exactly equal. The 
amount of grinding required to achieve uni- 
formity will depend on the initial pitch varia- 
tion and on the number of teeth on the saw. 

gave a remarkable improvement in the dry
ing rate of2-in. thick red meranti (Shoreaspp.).

As the process is still largely in the experi
mental stage, the Division would be glad to

discuss any possible applications for pre
steaming and to assist with any field studies
which may be contemplated by interested
firms.

Illdexing on Automatic Saw-Grinding Macllines
By D. S. lONES, Utilization Section

AUTOMATIC GRINDING MACHINES are com
monly used in sawmills which operate band
saws and are increasing in number in plants
using circular saws. In the larger mills they
offer significant advantages. Besides reduc
ing the manpower necessary to maintain a
given number of saws, automatic sharpeners
produce a uniform tooth shape and uniform
pitch, and ensure that circular saw blades are
perfectly round. They improve the quality
of sharpening to such a degree that the power
consumption for the mill can be reduced and
both production and recovery can be in
creased.

The production and maintenance of a
uniform tooth pitch is an important factor if
sawing is to reach peak efficiency and the
above advantages exploited. Hand gulleting,
as commonly practised in this counfry, tends
to produce uneven pitch spacings. More
over, it is an unfortunate but well-known
fact that the tooth spacing of new saws is
rarely uniform. Hence, when hand-gulleted
or new saws are sent to an automatic sharpen
er, the machine must be capable of correcting
the irregularities in pitch and then maintain
ing uniformity. It is not widely known that
this can quite easily be achieved by applying
a simple rule when setting up an automatic
machine. As a knowledge of the simple
fundamentals involved can be of consider
able value to saw doctors using automatic
machines, this article endeavours to make the
principles clear.

On some circular saw-grinding machines a
uniform tooth pitch is achieved by using a
toothed wheel to index the position of each
tooth in relation to the position of the stone.
However, this system has a number of dis
advantages. Separate toothed wheels are
required for saws with different numbers of
teeth, a very small error in the pitch of the
indexing teeth produces a relatively large
error in the tooth pitch on the saw, foreign
particles caught on the indexing teeth can

cause indexing errors, uneven wear of the
indexing teeth will produce errors in pitch on
the saw and finally, setting up the indexing
wheel adds to the total s,ftting-up time which
can ~lready be" large<iii1 proportion to the
grinding time when a number of different
saw sizes and designs are handled. The cor
rect use of the indexing pawl eliminates the
necessity to use a toothed wheel on circular
saws and results in perfectly uniform pitches
on both band and circular saws.

Figure I illustrates one method of setting up
the indexing pawl on either a circular saw or
bandsaw sharpener. Although frequently
used, this method is bad because it perpetuates
and does not correct uneven pitches. The
pawl advances each tooth breast to a position
directly under the "stone and is then with
drawn just before the stone enters the gullet.
It is clear that each tooth is brought to
exactly the same position relative to the stone
irrespective of tooth pitch, and' that the
existing tooth pitches a, b ... etc., are re
tained.

However, if the pawl is set up to engage and
index the tooth breast before the stone, the
result is entirely different. Referring to Fig
ure 2, the indexing pawl carried tooth B for
ward to a predetermined position, but the
stone descends against the breast of tooth A.
If the correct tooth pitch is length a the stone
will grind the breast of the tooth with the bite
pre-set by the operator on the controls of the
machine. However, if the pitch is short, say
length aI' the stone will make a heavier cut
on the breast. If the pitch is long, say length
a2, the stone will miss the breast of the tooth
altogether. Hence, in this simple fashion,
continual' sharpening will tend to lengthen
short pitches and to shorten long pitches, and
when sufficient passes have been made all the
pitches will have become exactly equal. The
amount of grinding required to achieve uni-

, formity will depend on the initial pitch varia
tion and on the number of teeth on the saw.
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11  is not necessary to aim a t  perfection a t  the 
first sharpening. Subsequent sharpenings 
will progressively improve the condition of 
the saw, and once uniformity has been at- 
tained the pitches will autoilmtically remain 
~rniform. 

It  is obvious that when co~mnencing to 
sharpen a saw with bad pitch variations (new 
44 in. diameter saws with 54 teeth have been 
observed to have pitch variations of u p  to 
j in.) care is necessary to  prevent the stone 
biting too heavily into teeth with short 
pitches. Hence, the first pass around a saw 
should be made very carefidly with the stone 
descending well clear of the breasts until the 
setting on the machine can be adjusted to 
suit the s ~ ~ l l e . ~ t  pitch present. As subse- 
quent passes are completed the setting can be 
steadily increased so that progressively more 
10~3th breasts are touched by the stone. The 
tinre required to correct the majority of 
pitches is usually fairly short compared to the 
time required lo correct them all. The 
adjustment on a n ~ m ~ b e r  of makes of auto- 
matic sharpeners allows the pawl to be set up  
t~ engage either the tooth under the stone or 
che one before it. However, if insufficient 
adjuslmcnt is provided on machines designed 
10 jndex the tooth under the stone it  is usu- 
ally u simple matter l o  shorten the pawl so 
that the tooth before the stone can be 
engaged. 

Saw doctora using ihe simple indexing 
metllod descr~bed above can be assured that 
tooth pitches of both band and circular saws 
~ 1 1 1  bc broi~gllt to a uniform dimension and 
that they will a~~ to~na t i ca l ly  remain uniform. 
Saw~ng zfticiency uill thcrcby be considerably 
1111pi'ovcd. 

/NDfA'/!G PA H'f 

Fig. 2.-Corrxt setting of i i ldexi~g yalvl. 
Tooth before stone is errgnged a d  tootlz 

pitclzes cwe autonzariccdlj~ nmrle u ~ i i j h z .  
;u\ 

Forest ~ r o d i c t s  Technical 
Notes 

A NEW SERIES of publications, Forest Prod- 
ucts Technical Notes, has been planned as an 
avenue of publication of material of some- 
what restricted technical interest. Such 
material would not be of sufficient general 
interest to timber users to be included in the 
Trade Circular Series nor would it be suit- 
able for publication as a Technological 
Paper. 

The new Notes will be produced in limited 
numbers and distribution will be made, on 
req~lest, to those directly concerned with the 
subject. 

Forest Products Technical Note No. 1, 
"Gluing Techniques for Timber Engineering 
Structures" has now been issued, and is avail- 
able to  those directly concerned with the 
nlanufacture or design of glued structural 
members. 

THE following donations were received by the 
Division during March : 

Northern Veneer Pty. Ltd., 
Ipswich, Quzensland . . Z75 0 0 

Dry Kiln Seasoning Co. Pty. 
Ltd. . .  . . . . . . ' & 2 5  0 0 

Thc co~i te~:rs  of this Newsletter may be repriirled willtout spccir~l pernzissiotl. 
t Pririted by C.S.I.R.O., hlelbourne 

IAlDEXkVG PAWL
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Fig. i.-Incorrect setting of indexing pawl,
which engages tooth under stone. Uneven

pitches are perpetuated.

Jt is not necessary to aim at perfection at the
first sharpening. Subsequent sharpenings
will progressively improve the condition of
the saw, and once uniformity has been at
tained the pitches will automatically remain
uniform.

It is obvious that when commencing to
sharpen a saw \vith bad pitch variations (new
44 in. diameter saws with 54. teeth have been
observed to have pitch variations of up to
i in.) care is necessary to prevent the stone
biting too heavily into teeth with short
pitches. Hence, the first pass around a saw
should be made very carefully with the stone
descending well clear of the breasts until the
setting on the machine can be adjusted to
suit the smallest pitch present. As subse
quent passes are completed the setting can be
steadily increased so that progressively more
tooth breasts are touched by the stone. The
time required to correct the majority of
pitches is usually fairly short compared to the
tilDe required to correct them all. The
adjustment on a number of makes of auto
matic sharpeners allows the pawl to be set up
to engage either the tooth under the stone or
the one before it. However, if insufficient
adjustment is provided on machines designed
to j ndex the tooth under the stone it is usu
ally a simple matter to shorten the pawl so
that the tooth before the stone can be
engaged.

Saw doctors using the simple indexing
method described above can be assured that
tooth pitches of both band and circular saws
will be brought to a uniform dimension and
that they will automatically remain uniform.
Sawing dficiency will thereby be considerably
inlprovcd.

_.----DIRECTIQA.,I QF T.RAVEt.

Fig. 2.-Correct setting of indexing pm!'l.
Tooth before stone is engaged and tooth

pitches are automatically made uniform.
v;... ;'J'

Forest Products Technical
Notes

A NEW SERIES of publications, Forest Prod
ucts Technical Notes, has been planned as an
avenue of publication of material of some
what restricted technical interest. Such
material would not be of sufficient general
interest to timber users to be included in the
Trade Circular Series nor would it be suit
able for publication as a Technological
Paper.

The new Notes will be produced in limited
numbers and distribution will be made, on
request, to those directly concerned with the
subject.

Forest Products Technical Note No. 1,
"Gluing Techniques for Timber Engineering
Structures" has now been issucd, and is avail
able to those directly concerned with the
manufacture or design of glued structural
members.

THE following donations were received by the
Division during March:

Northern Veneer Pty. Ltd.,
Ipswich, Queensland £75 0 0

Dry Kiln Seasoning Co. Pty.
Ltd. . .' £25 0 0

The contents of this Newsletter may be reprinfed withollt special permission.
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A New Drying Plant for"'Po1es 
and Sleepers 

By F. J. CHR ISTENSEN, Seasoning Sect ion 

A NEW DRYING PLANT, recently designed and 
constructed at this Division, will permit 
further experimental work on the accelerated 
drying of large-section round and sawn tim- 
bers such as poles and sleepers. This will 
enable'the completion of a major study start- 
ed several years ago with investigations on 
vapour drying and kiln drying for this type 
of material. 

The studies were initiated because of the 
shortage of naturally durable species in 
Australia for the above applications. The 
present need is to utilize timbers less natur- 
ally durable, by first drying to a suitable 
stage and then impregnating with an oil or 
water-borne preservative. The present prac- 
tice of air drying material in these sizes can, 
however, be very slow and expensive. 

Advantages of Accelerated Drying 
By speeding up the drying rate of poles 

and sleepers to a matter of a few days, 
instead of the 6-12 months required for air 
drying in most areas, a nun~ber of advantages 
are gained. Stocks of timber held on hand 
are reduced to a fraction of present holdings, 
making capital available for other purposes, 
and reducing interest charges ; space require- 
ments, and the capital cost of yard facilities 

are reduced ; the time of drying is signifi- 
cantly lessened; and wastage and loss of 
quality are reduced. Decay of low durability 
species, and the hazard of borer attack in 
susceptible timbers, are also decreased. 

Past Work 
The Division's previous work on vapour 

drying, in whicll heat is transferred to the 
timber by the vapour of a condensing, high 
boiling point liquid, and water is extracted 
in a closed system at  atmospheric or reduced 
pressure, showed considerable pronuse for 
sleepers of four eucalypts-E. diversicolor, 
E. regnarzs, E. obliqua, and E. radiata. For 
example, for initially green material, a vapour 
drying time of about 10 11s proved sufficient 
to dry the peripheral zone (+ in. deep) of 
sleepers of these species to a condition suit- 
able for subsequent preservative treatments. 
An attraction of this process is that it also 
lends itself to a procedure whereby the initial 
drying and a following preservative treat- 
ment may be carried out in the one cylinder. 
For the species mentioned, a total of about 
14-15 hr proved adequate for the dual pro- 
cessing. 

Work on kiln drying to reduce drying time 
for sleepers is as yet incomplete, but has not 
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A New Drying Plantfort'Poles
and Sleepers

By F. J. CHRISTENSEN, Seasoning Section

A NEW DRYING PLANT, recently designed and
constructed at this Division, will permit
further experimental work on the accelerated
drying of large-section round and sawn tim
bers such as poles and sleepers. This will
enable"the completion of a major study start
ed several years ago with inveStigations on
vapour drying and kiln drying for this type
of material.

The studies were initiated because of the
shortage of naturally durable species in
Australia for the above applications. The
present need is to utilize timbers less natur
ally durable, by first drying to a suitable
stage and then impregnating with an oil or
water-borne preservative. The present prac
tice of air drying material in these sizes can,
however, be very slow and expensive.

Advantages of Accelerated Drying
By speeding up the drying rate of poles

and sleepers to a matter of· a few days,
instead of the 6-12 months required for air
drying in most areas, a number of advantages
are gained. Stocks of timber held on hand
are reduced to a fraction of present holdings,
making capital available for other purposes,
and reducing interest charges; space require
ments, and the capital cost of yard facilities

are reduced; the time of drying is signifi
cantly lessened; and wastage and loss of
quality are reduced. Decay of low durability
species, and the hazard of borer attack in
susceptible timbers, are also decreased.

Past Work
The Division's previous work on vapour

drying, in which heat is transferred to the
timber by the vapour of a condensing, high
boiling point liquid, and water is extracted
in a closed system at atmospheric or reduced
pressure, showed considerable promise for
sleepers of four eucalypts-E.· diversicolor,
E. regnans, E. obliqua, and E. radiata. For
example, for initially green material, a vapour
drying time of about 10 hr proved sufficient
to dry the peripheral zone G in. deep) of
sleepers of these species to a condition suit
able for subsequent preservative treatments.
An attraction of this process is that it also
lends itself to a procedure whereby the initial
drying and a following preservative treat
ment may be carried out in the one cylinder.
For the species mentioned, a total of about
14-15 hr proved adequate for the dual pro
cessl11g.

Work on kiln drying to reduce drying time
for sleepers is as yet incomplete, but has not



been especially promising to date for the 
highly collapse-susceptible, fissile species ; no 
work has, as  yet, been done on the kiln 
drying (or predsying) of the larger diameter 
round timbers, but this has been provided 
for. 

'The New Plant 
The essential components of the new plant 

compsise a steam-heated storage tank, an 
electrically heated cylinder 27 in. in diameter 
and 10 ft long designed to  operate to a 
maximum worlting pressure of 50 p.s.i., a 
circulating pun~p ,  a condenser, a separator, 
and a vacuum pump. The rim of the door 
is flanged and closes against a graphited 
asbestos gaskct, pressure being applied 
through 10 hinged bolts. It  is serviced with 
steam, vacuum, and a circulating system for 
heated oils. 

T o  enable measurement of temperature 
inside the drying cylinder and in specimens 
while runs are in progress, a cylinder wall 
"plug" has been developed whereby eight 
pairs of thermocouple wires, sealed in posi- 
tion with an  epoxy casting resin, can be 
extended into the chamber. The plug has 
been tested, and has successfully withstood 
the steam atmosphere, and creosote a t  220°F 
under 25 in. vacuum. 

Further Studies 

With this plant, three further accelerated 
methods of drying sleepers, poles, and posts 
will be investigated. 

The first of these is Boultonizi~~g or boilit~g- 
in-oil under V C I C L ~ L L ~ ~ I  : this system requires the 
limber to be heated in a high boiling point 
oil (e.g, creosote) in a closed system a t  
reduced pressure. 

The second method is stemn crnd vacuur~l 
rlg~itzy, whereby the timber is subjected to  
several cycles of drying, each consisting of 
heating with steam at low pressure (so that 
the wet wood can store heat), followed by 
a period under vacuum during which the 
moisture is evaporated. The condensing 

steam provides a rapid method of heating, 
and cycle times are detern~ined chiefly by the 
size of specimen and the steam pressure, 
which is usually less than 30 p.s.i. The 
period under vacuum is terminated when the 
wood temperature approaches the boiling 
point of water con-esponding to  the pastic- 
ular pressure used. 

The third method uses siiyerheated steam 
as the drying medium. in this case steam at  
atmospheric pressure is heated above 21?"F, 

L 

but its wet-bulb temperature may be either 
~naintained a t  212"5;'or allowed to drop in 
value by the admission of air to the cylinder. 

The measure~nent of moisture gradients, 
to check the effectiveness of a particular 
drying schedule in material of lasge cross 
section, presents certain problems, particu- 
larly when oil is used as the heat transfer 
medium. Moisture meter electrode tech- 
niques were found unsatisfactory for the high 
inoisture contents involved, so a method was 
developed whereby a 13 in. diameter "plug" 
up to 2 in. long is removed without otherwise 
damaging specimens, and sections are cut 
from this i t  required depths for oven-dry 
moisture distribution deter~ninations. Use of 
this method will be continued, with Dean 
and Starke distillation procedure for at 
least those sections containing oil near the 
surface. 

Factors in Drying 
The drying quality and moisture distri- 

bution required of sleepers and poles are 
vastly different from those needed for fur- 
niture and joinery timbers. For example, 
where preservative treatment for the former 
is contemplated, moisture need only be re- 
moved from the outer zone of the timber, 
since an envelope-type preservative treatment 
is nornially all that is required : this is satis- 
factory provided degrade in service, or  
shaping after treatment, does not expose 
untreated material. Accordingly, under ac- 
celerated conditions, very steep moisture 
gradients may be tolerated, and average 
moisture content on cessation of drying may 

been especially prOlUlsmg to date for the
highly collapse-susceptible, fissile species; no
work has, as yet, been done on the kiln

,drying (or predrying) of the larger diameter
round timbers, but this has been provided
for.

The New Plant

The essential components of the new plant
comprise a steam-heated storage tank, an
electrically heated cylinder 27 in. in diameter
and 10 ft long designed to operate to a
maximum working pressure of 50 p.s.i., a
circulating pump, a condenser, a separator,
and a vacuum pump. The rim of the door
is £langed and closes against a graphited
asbestos gasket, pressure being applied
through 10 hinged bolts. It is serviced with
steam, vacuum, and a circulating system for
heated oils.

To enable measurement of temperature
inside the drying cylinder and in specimens
while runs are in progress, a cylinder wall
"plug" has been developed whereby eight
pairs of thermocouple wires, sealed in posi
tion with an epoxy casting resin, can be
extended into the chamber. The plug has
been tested, and has successfully withstood
the steam atmosphere, and creosote at 220°F
under 25 in. vaCUUlll.

,Further Studies

With this plant, three further accelerated
methods of drying sleepers, poles, and posts
will be investigated.

The first of these is Boultonizing or boilillg
in-oil under vacuum: this system requires the
timber to be heated in a high boiling point
oil (e.g. creosote) in a closed system at
reduced pressure.

The second method is steam and vacuum
drying, whereby the timber is subjected to
several cycles of drying, each consisting of
heating with steam at low pressure (so that
the wet wood can store heat), followed by
a period under vacuum during which the
moisture is evaporated. The condensing,
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steam provides a rapid method of heating,
and cycle times are determined chiefly by the
size of specimen and the steam pressure,
which is usually less than 20 p.s.i. The
period under vacuum is terminated when the
wood temperature approaches the boiling
point of water corresponding to the partic
ular pressure used.

The third method uses superheated steam
as the drying medium. In this case steam at
atmospheric pressure is heated above 212°F,
but its wet-bulb temperature may be either
maintained at 212°F.;"or allowed to drop in
value by the admission of air to the cylinder.

The measurement of moisture gradients,
to check the effectiveness of a particular
drying schedule in material of large cross
section, presents certain problems, particu
larly when oil is used as the heat transfer
medium. Moisture meter electrode tech
niques were found unsatisfactory for the high
moisture contents involved, so a method was
developed whereby a It in. diameter" plug"
up to 2 in. long is removed without otherwise
damaging specimens, and sections are cut
from this at req uired depths for oven-dry
moisture distriblition determinations. Use of
this method will be continued, with Dean
and Starke distillation procedure for at
least those sections containing oil near the
surface.

Factors in Drying
The drying quality and moisture distri

bution required of sleepers and poles are
vastly different from those needed for fur~

niture and joinery timbers. For example,
where preservative treatment for the former
is contemplated, moisture need only be re
moved from the outer zone of the timber,
since an envelope-type preservative treatment
is normally all that is required: this is satis
factory provided degrade in service, or
shaping after treatment, does not expose
untreated material. Accordingly, under ac
celerated conditions, very steep moisture
gradients may be tolerated, and average
moisture content on cessation of drying may



be much higher than that acceptable in air- 
dried material, provided the surface zone 
moisture content has been effectively lower- 
ed (i.e., to just under fibre saturation point). 

This would generally inean that, for a 
given retention of preservative (expressed on 
a basis of total volumej, loadings would nor- 
mally be heavier in the outer zone of the 
more rapidly dried material. Further, it is 
believed that, provided little 01: no degrade 
occurs during the rapid drying and preser- 
vation process, an outer shell of an oil-type 
preservative then slows down the drying rate 
from [he inner zone, and tends to minimize 

future degrade. Tt has been observed, both 
here and overseas, that rapidly dried sleepers 
generally develop less serious checking and 
splitting than is found in air-dried material 
of the same species. Although more num- 
erous, the checks are shorter, narrower, and 
sl~allower. Where rapid drying is contem- 
plated i t  is important that little checking or 
splitting be allowed to develop before drying 
commences, otherwise these may be accentu- 
ated during the drying to give a type of check 
resembling that found in air-dried stoclc- 
material is therefore best dried i~nmediately 

+" 
after felling or sawing. ' 

New Preservative for Dip-diffusion Treatment of 
Green Building Timber 

I N  A N  E A I ~ L ~ E R  ARTICLE (Newsletter No. 223, 
October 1956) i t  was reported that a highly 
soluble borofluoride-~~~~~~~~~~arsenic preser- 
vative had been developed and patented by 
the Division for the treatment of green build- 
ing timber by a simple dip-diffusion process. 
Although this preservative gave excellent 
resulk in laboratory and field tests and in 
limited commercial use, it suffered from the 
disadvantage that the components could not 
be mixed together to form a stable dry pow- 
der suitable for coil~mercial production. 

As a result of further work by the Division 
this preservative has now been reforn~ulated 
to produce a dry-mix powder which reniains 
free flowing under norn-ral conditions of stor- 
age. This should overcome the n~ain obstacle 
to its wider use for the treatment of building 
timber. Patent application has been made 
for the new formulation, and firms interested 
in its manufacture and sale under licence 
have been invited to lodge proposals for its 
marketing and servicing. 

The ilew preservative is a borofluoride- 
chrome-arsenic complex which fully 111aii-r- 
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tains the toxic properties of the original 
formulation. It is highly toxic to borers, 
termites, and wood-destroying fungi, but does 
not become highly fixed in the wood and 
therefore should not be used for wood in 
contact with the ground or where the;-e is a 
severe leaching hazard. It was developed 
specifically for treatment of building timbers 
which are used indoors or are protected from 
leaching by a reasonably maintained paint 
system. 

In  the dip-diffusion process the green tim- 
ber is dipped momentarily and then block- 
stacked to retard drying for a few weeks 
until the desired penetration has been ob- 
tained. This simple process does not require 
costly equipment and enables penetration of 
species which will not treat satisfactorily by 
pressure methods. This is particularly iin- 
portant in tropical areas where treatment of 
building timber is usually desirable, where 
drying is difficult, and where species available 
are typically hardwoods, many of which have 
heartwood of low durability which is often 
resistant to pressure treatment. 

be much higher than that acceptable in air
dried material, provided the surface zone
moisture content has been effectively lower
ed (i.e., to just under fibre saturation point).

This would generally mean that, for a
given retention of preservative (expressed on
a basis of total volume), loadings would nor
mally be heavier in the outer zone of the
more rapidly dried material. Further, it is
believed that, provided little 01' no degrade
occurs during the rapid drying and preser
vation process, an outer shell of an oil-type
preservative then slows down the drying rate
from the inner zone, and tends to minimize

future degrade. It has been observed, both
here and overseas, that rapidly dried sleepers
generally develop less serious checking and
splitting than is found in air-dried material
of the same species. Although more num
erous, the checks are shorter, narrower, and
shallower. Where rapid drying is contem
plated it is important that little checking or
splitting be allowed to develop before drying
commences, otherwise these may be accentu
ated during the drying to give a type of check
resembling that found in air-dried stock
material is therefore be~t. dried immediately
after felling or sawing. 7)'

New Preservative for Dill-diffusion Treatment of

Green Building Timber

IN AN EARLiER ARTICLE (Newsletter No. 223,
October 1956) it was reported that a highly
soluble borofluoride-chrome~arsenic preser
vative had been developed and patented by
the Division for the treatment of green build
ing timber by a simple dip-diffusion process.
Although this preservative gave excellent
results in laboratory and field tests and in
limited commercial use, it suffered from the
disadvantage that the components could not
be mixed together to fonn a stable dry pow
der suitable for commercial production.

As a result of further work by the Division
this preseryative has now been reformulated
to prod uce a dry-mix powder which remains
free flowing under normal conditions of stor
age. This should overcome the main obstacle
to its wider use for the treatment of building
timber. Patent application has been made
for the new formulation, and firms interested
in its manufacture and sale' under licence
have been invited to lodge proposals for its
marketing and servicing.

The new preservative is a borofluoride
chrome-arsenic complex which fully n'lain-'

tains the toxic properties of the original
formulation. It is highly toxic to borers,
termites, and WOOd-destroying fungi, but does
not become highly fixed in the wood and
therefore should not be used for wood in
contact with the ground or where there is a
severe leaching hazard. It was developed
specifically for treatment of building timbers
which are used indoors or are protected from
leaching by a reasonably maintained paint
system,.

In the dip~diffusion process the green tim
ber is dipped momentarily and then block
stacked to retard drying for a few weeks
until the desired penetration has been ob
tained. This simple process does not require
costly equipment and enables penetration of
species which will not treat satisfactorily by
pressure methods. This is particularly im
p01·tant in tropical areas where treatment of
building timber is usually desirable, where
drying is difficult, and where species available
are typically hardwoods, many of which have

. heartwood of low durability which is often
resistant to pressure treatment.
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Tasmanian rying Confere 

14 SECOND PREDRYING CONI'ERENC'E, sponsored 
jointly by the Tasmanian Timber Association 
and the C.S.I.R.O. Division of Forest Prod- 
ucts, was held in Launceston during early 
March undcr the Cllairmanship of Mi-. S. A .  
Claske, the Division's Chief. Delegates from 
2111 firms operating psedi-iers in Tasmania 
attended, and guest delegates included a num- 
ber from firms interested in psedsiers or con- 
cerned with other aspects of seasoning which 
wese being reviewed during the meeting. Of 
special interest was the presence of Mr. R. 
Rietz, Officer-in-Charge of research in timber 
seasoning and tiinber physics at the well- 
known U.S. Forest Psoducts Laboratory, 
Madison, Wisconsin. Mr. Rietz visited Aus- 
tralia primarily to attend this meeting. 

The Conference was convened inainly to 
enable a group consideration of nine basic 
seasoning research studies which have been 

Mr. H. Rietz (right) wit11 A4r. S. A. Clarke clfter the 
Coilfereace. 

undertaken by member Con~panies working 
to an overall progran~me set up and super- 
vised by the Division. Interim reports on 
progress, and a nuinber of papers on scason- 
ing practices of special interest to ~nembers 
were received, and consideration was given 
to methods of study analysis. Highlights of 
the meeting were a report by Mr. Rietz on 
the status of timber seasoning in the United 
States and a n  illustrated talk on the use of 
predriers in that country. In the course of 
his remarks Mr. Rietz said that the U.S. 
had becoine interested in the Australian 
approach to the design and use of this equip- 
ment, and one purpose of his visit was to 
obtain information on this. 

Delegates to the Conference, which was 
convened by Mr. G. W. Wright of the Div- 
ision, included representatives from Anson's 
Bay Timber Co. Pty. Lld., St. Helens; 
Burnie Board & Timber Pty. Ltd., Burnie; 
Hardwoods (Aust.) Pty. Ltd., Smithton; 
Rivessdale Timbers Pty. Ltd., Devonport ; 
H. T. Russell & Sons Pty. Ltd., Launceston ; 
C. G. Sulzberger, Deloraine ; Tasmanian 
Board Mills Ltd., Launceston ; J. & T. Gunn 
Pty. Ltd., Launceston ; Kilndried I-lardwoods 
Pty. Ltd., Launceston; Box & Hillas Ltd., 
Launceston; the Tasmanian Timber Asso- 
ciation; and the Division of Forest Products. 

Special papers were presented by : 
Mr. R. Baird (Kilndried Hardwoods Pty. Ltd.) 

"Some Seasoning and Handling Problems 
in the Tasmanian Timber Industry" 

Mr. J. Dilloil (Tasmanian Board Mills Ltd.) 
"Factors Influencing the Econoi~~ics of 
Yard Stock Management" 

Mr. C. H. Hebblethwaite (Burnie Board & 
Timber Pty. Ltd.) "Presteaming Reduces 
Drying Times" and "Wood and Steam 
Temperatures ia  a Reconditioning Cham- 
ber" 

Mr. W. Stokely (Anson's Bay Timber Co. 
Pty. Ltd.) "Preliminary Studies in Pre- 
steaming" 

Mr. R. G. Walduck ( H .  T.  Russell & Sons 
Pty. Ltd.) "Air Seasoning in Relation to 
Predrying, Kiln Seasoning, and Recon- 
ditioning" 
A further Conference is scheduled for later 

this year. 

The contef~ts of this Newskrter may be reprinted without special permission. 

Printed by C.S.I.R.O., Melbourne 

Tasnlanian Predryillg Conference

A SECOND PREDRYING CONFERENCE, sponsored
jointly by the Tasmanian Timber Association
and the C.S.I.R.O. Division of Forest Prod
ucts, was held in Launceston during early
March under the Chairmanship of Mr. S. A.
Clarke, the Division's Chief. Delegates from
all firms operating predriers in Tasmania
attended, and guest delegates included a num
ber from firms interested in predriers or con
cerned with other aspects of seasoning which
were being reviewed during the meeting. Of
special interest was the presence of Mr. R.
Rictz, Officer-in-Charge of research in timber
seasoning and timber physics at the \vell
known U.S. Forest Products Laboratory,
Madison, Wisconsin. Mr. Rietz visited Aus
tralia primarily to attend this meeting.

The Conference was convened mainly to
enable a group consideration of nine basic
seasoning research studies which have been

Mr. R. Rietz (right) with Mr. S. A. Clarke ({fter the
COIiferellce.

undertaken by member Companies working
to an overall programme set up and super
vised by the Division. Interim reports on
progress, and a number of papers on season
ing practices of special interest to members
were received, and consideration was given
to methods of study analysis. Highlights of
the meeting were a report by Mr. Rietz on
the status of timber seasoning in the United
States and an illustrated talk on the use of
predriers in that country. In the course of
his rernarks M 1'. Rietz said that the U .S.
had become intere~ted in the Australian
approach to the design and use of this equip
ment, and one purpose of his visit was to
obtain information on this.

Delegates to the Conference, which was
convened by Mr. G. W. Wright of the Div
ision, included representatives from Anson's
Bay Timber Co. Pty. Ltd., St. Helens;
Burnie Board & Timber Pty. Ltd., Burnie;
Hardwoods (Aust.) Pty. Ltd., Smithton;
Riversdale Timbers Pty. Ltd., Devonport;
H. T. Russell & Sons Pty. Ltd., Launceston;
C. G. Sulzberger, Deloraine; Tasmanian
Board Mills Ltd., Launceston; J. & 1'. Gunn
Pty. Ltd., Launceston; Kilndried Hardwoods
Pty. Ltd., Launceston; Box & Hillas Ltd.,
Launceston; the Tasmanian Timber Asso
ciation; and the Division of Forest Products.

Special papers were presented by:
Mr. R. Baird (Kilndried Hardwoods Pty. Ltd.)

"Some Seasoning and Handling Problems
in the Tasmanian Timber Industry"

Mr. J. Dilloll (Tasmanian Board Mills Ltd.)
"Factors Influencing the Economics of
Yard Stock Management"

Mr. C. H. Hebblethwaite (Burnie Board &
Timber Pty. Ltd.) "Presteaming Reduces
Drying Times" and "Wood and Steam
Temperatures in a Reconditioning Cham
ber"

Mr. W. Stokely (Anson's Bay Timber Co.
Pty. Ltd.) "Preliminary Studies in Pre
steaming"

Mr. R. G. Walduck (H. 1'. Russell & Sons
Pty. Ltd.) "Air Seasoning in Relation to
Predrying, Kiln Seasoning, and Recon
ditioning"
A further Conference is scheduled for later

this year.

The contents of this Newsl:::tter may be reprinted withollt special permission.

Printed by C.S.I.R.O., Melbomne
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'1'111; I IRS I ~01ii11'1ei-ci~1 tili~ber treatiiieiit plant 
in the \vorld using high pressure (1000 Ib/ 
sq. ~ n . )  \+/as piit into operation a t  Pe~nberton, 
Westcrn Australia, in May 1960. 

Si~ice 1947 the Division has been experi- 
nieniing \villi liigli-pressuse treattnents of 
eucalypt heartwood in order to obtain 
suflicient penetsation of preservative oils for 
pseveniion of both decay and mechanical 
breakdown (e.g. splitting) in such timbers as 
railway sleepers. Reasonable penetration and 
absorption of preservative oils have been 
obtained in a number oT medium- and low- 
density eilcalypt limbers, and over 5000 
sleepers have been treated in  thc Division's 
cxpcrimental cylinder for service test>. The 
progress of this M~OSIC has been reported at 
intervals In the Ne\vslettes. 

I>urtiig the sa~iie period the Division 
casried out an extensive survey of the causes 
of failurc o f  the csoss-arms used 011 telephone 
polcs throughout Australia. Tliis survey 
sho\ved that decay and ~neclianical breakdown 
\wse the main causes of failure. it was, there- 
fore, suggested to the Postmaster-General's 
Departinent that high-pressure treatment of 
hard\vood cross-arms with preservative oil 
woi~ld increase their average service life 
considcsably and enable them to last as long 
as the pressure-treated poles now being 
widely used in Australia. The I'ostnmster- 
General's Department subseq~~ently called 
tenders for the supply of hardwood arms 

treated \~i1h a 3 per cent. solution of penta- 
chlorophe~iol in furnace oil. This preser- 
vative was specified after tests by the Division 
had shown that reasonably clean arms could 
be obtained with i t  and because the heavy oil 
gives maximi~m resistance to weathering. 

i n  Januasy 1959, a contract was signed 
with State Building Supplies of Western 
Austsalia for the supply of a very large 
number of treated arms of karri ( E ,  cliwrsi- 
color). This organization asked the firm of 
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First Commercial High.. Piressure
Plant Starts Production

By F. A. DALE, Preservation Sec/ion

'I'm: FIRST commercial timber treatment plant
in the world using high pressure (1000 lb!
sq. in.) was put into operation at Pemberton,
Western Australia, in May 1960.

Since 1947 the Division has been experi
menting with high-pressure treatments of
eucalypt heartwood in order to obtain
suflicicnt penetration of preservative oils for
prevention of both decay and mechanical
breakdown (e.g. splitting) in such timbers as
railway sleepers. Reasonable penetration and
absorption of preservative oils have been
obtained in a number of medium- and low
density eucalypt timbers, and over 5000
sleepers have been treated in the Division's
experimental cylinder for service tests. The
progress of this work has been reported at
intervals in the Newsletter.

During the same period the Division
carried out an extensive survey of the causes
of failure of the cross-arms used on telephone
poles throughout Australia. This survey
showed that decay and mechanical breakdown
were the main causes of failure. It was, there
fore, suggested to the Postmaster-General's
Department that high-pressure treatment of
hardwood cross-arms with preservative oil
would increase their average service life
considerably and enable them to last as long
as the pressure-treated poles now being
widely used in Australia. The Postmaster
General's Department subsequently called
tenders for the supply of hardwood arms

treated with a 3 per cent. solution of penta
chlorophenol in furnace oil. This preser
vative was specified after tests by the Division
had shown that reasonably clean arms could
be obtained with it and because the heavy oil
gives maximum resistance to weathering.

In January 1959, a contract was signed
with State Building Supplies of Western
Australia for the supply of a very large
number of treated arms of karri (E. diversi
c(Jlor). This organization asked the firm of

H igh-presslire treatment plant at Pelllberton, W.A.



Vickers Hoskins Ltd. of Pert11 to design and 
build the necessary plant, which has now 
beell assembled on a site prepared by State 
Building Supplies alongside their inill a t  
Pemberton, in the karri forest of Western 
Austsalia. 

The layout of the plant was based on 
a system of continuous circulation recom- 
mended by the Division and was finalized 
after disc~issions between the Division, State 
13~iilding Supplies, and the manufacturer. 
The plant, shown schelnatically on page 3, 
consists of a cylinder 30 ft long by 4 ft 3 in. 
diameter connected to a heat exchanger and 
circulating pump, both of which are subjected 
to the full working pressure of 1000 lb/sq. in. 
during the pressure phase of the treatment 
cycle. The door of the cylinder is held by two 
yokes which are opened and closed by hy- 
draulic rams and is sealed by a chevron seal 
opesatcd by a separate hydraulic system. 
Interlocks prevent the seal being pressurized 
if the yokes are not closed and the yokes 
from being opened if the cylinder is under 
psessure. This sealing arrangement was .first 
used successfully in the Division's experi- 
mental cylinder and has since been incorpor- 
ated in eight conventional (200 Ib/sq. in.) 
pressure-treatme~lt plants in eastern Australia. 

Furllace oil is brought by rail tanker from 
Kwiimla and held in a steam-heated storage 
tank. From there i t  is pumped to a 500-gallon 
mixing tank, where the dry pentacl~loropllenol 
is dissolved by recirculation of hot oil. The 
solution is then pumped into an insulated 
working tank. This tank can be heated by 

steam coils or by circulation through the heat 
exchanger if necessary. A separate measuring 
tank, fed from the working tank, supplies 
the plunger pump which raises the cylinder 
to full working pressure. Steam for heating 
and "stean~-stripping" the treated arms is 
s~ipplied from the sawmill boiler house. 

Building of the plant took rather longer 
than the 12 months originally thought 
necessary to cover design, manufacture, and 
installation. Apart from the design itself, 
which presented many interesting problems, 
rigid inspection standards in manufacture 
and fabrication of the I* in. tl~ick steel plate 
of the autoclave, and hold-ups in the supply 
of special equipment from overseas, con- 
tributed to the delay. The first charge 
was treated on April 22, 1960. Trial runs 
were made by officers of State Building 
Supplies and the writer before full-scale 
treatment of arms was started. The per- 
formance of the plant was most satisfactory, 
particularly the speed of operation, rate of 
heating, and general flexibility. From the 
trials it was clear that there are no insur- 
f noun table technical difficulties connected 
with a high-pressure plant of com~l~ercial size. 

The cross-arms, of 3 in. by 3 in. cross 
section, are sawn t o  rigid specifications 
regarding size, straightness, and cross-grain 
and other defects. They are air-dried in 
stripped packs of 100 arms. Aftes drying and 
before treatment they are passed tllrough an 
automatic boring plant, designed and built 
by State Building Supplies, and then loaded 
onto bogies for treatment. 

Km-ri crOss-arms ill air drying stacks.

Vickers Hoskins Ltd. of Perth to design and
build the necessary plant, which has now
been assembled on a site prepared by State
Building Supplies alongside their mill at
Pemberton, in the karri forest of Western
Australia.

The layout of the plant was based on
a system of continuous circulation recom
mended by the Division and was finalized
after discussions between the Division, State
Building Supplies, and the manufacturer.
The plant, shown schematically on page 3,
consists of a cylinder 30 ft long by 4 ft 3 in.
diameter connected to a heat exchanger and
circulating pump, both of which are subjected
to the full working pressure of 1000 lb/sq. in.
during the pressure phase of the treatment
cycle. The door of the cylinder is held by two
yokes which are opened and closed by hy
draulic rams and is sealed by a chevron seal
operated by a separate hydraulic system.
Interlocks prevent the seal being pressurized
if the yokes are not closed and the yokes
from being opened if the cylinder is under
pressure. This sealing arrangement was first
used successfully in the Division's experi
mental cylinder and has since been incorpor
ated in eight conventional (200 lb/sq. in.)
pressure-treatment plants in eastern Australia.

Furnace oil is brought by rail tanker from
Kwinana and held in a steam-heated storage
tank. From there it is pumped to a SOO-gallon
mixing tank, where the dry pentachlorophenol
is dissolved by recirculation of hot oil. The
solution is then pumped into an insulated
working tank. This tank can be heated by
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steam coils or by circulation through the heat
exchanger if necessary. A separate measuring
tank, fed from the working tank, supplies
the plunger pump which raises the cylinder
to full working pressure. Steam for heating
and "steam-stripping" the treated arms is
supplied from the sawmill boiler house.

Building of the plant took rather longer
than the 12 months originally thought
necessary to cover design, manufacture, and
installation. Apart from the design itself,
which presented many interesting problems,
rigid inspection standards in manufacture
and fabrication of the li in. thick steel plate
of the autoclave, and hold-ups in the supply
of special equipment from overseas, con
tributed to the delay. The first charge
was treated on April 22, 1960. Trial runs
were made by ofiicers of State Building
Supplies and the writer before full-scale
treatment of arms was started. The per
formance of the plant was most satisfactory,
particularly the speed of operation, rate of
heating, and general flexibility. From the
trials it was clear that there are no insur
mountable technical difficulties connected
with a high-pressure plant of commercial size.

The cross-arms, of 3 in. by 3 in. cross
section, are sawn to rigid specifications
regarding size, straightness, and cross-grain
and other defects. They are air-dried in
stripped packs of 100 arms. After drying and
before treatment they are passed through an
automatic boring plant, designed and built
by State Building Supplies, and then loaded
onto bogies for treatment.



Schematic layorrt of high-pressure plant, 

Treatment consists of about 1 hr impreg- 
nation at a pressure of 1000 lb/sq. in. and 
a temperature of about 160°F followed by 
a short vacuum and "steam-stripping" to 

. remove surplus oil and give as clean an arm 
as possible. A short final vacuum removes 
vapour from Ihe cylinder before the door is 
opened. Surplus oil and condensate from 
"steam-stripping" are run into a settling tank 
and the oil returned to the working tank. 
After removal from the cylinder the arms are 
cooled and inspected for distortion before 
bundling for despatch. 

The plant is now treating two charges or 
a total of over 660 9-ft arms each day on 
single-shift operation. More arms could be 
acco~nmoda ted but for their being separated 

in the cylinder by steel strips to allaw free 
drainage during the cleaning stages of 
treatment. 

The Division is proud to have been 
associated with all concerned in the successful 
inauguration of this unique plant, which 
represents another step in the application of 
high-pressure treatment. 

Further Reading 
Problems of Rail Sleeper Preservation in Australia. 
Parts I and 11. For. Prod. Newsletters Nos. 193 and 
194. 

Service Tests of Preservative Treated Rail Sleepers. 
For. Prod. Newsletter No. 225. 

Summary of Rail Sleeper Tests, January 1957. For. 
Prod. Newsletter No. 227. 

P E R S O N A L  
MR. W. M. MCKENZIE, an officer of the 
Utilization Section of the Division, left 
Australia in August 1958, on leave of absence, 
to accept an Assistantship in the Department 
of Wood Technology, School of Natural 
Resources, University of Michigan, to take 
up work on fundamental aspects of wood 
cutting. Recently he brought his work to 
a stage where it could be reported, and l i s  
thesis will be submitted to the University of 
Michigan later this year. Part of the work, 

as a paper entitled "Fundamental Aspects of 
the Wood Machining Process", was submitted 
to the Forest Products Research Society of 
the U.S.A. as an entry in the 1960 Wood 
Award competition, which is sponsored by 
the journal Wood and Wood Products. 
He has been awarded first place. 

Mr. McKenzie is the second officer of the 
Division to enter for this award, and the 
second victor. It was previously won by 
Dr. E. L. Ellwood in 1953. 

-
MEASURING

TANK

CJRCULATlNG PUMP..
HIGH-PRESSURE
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Schematic layout of high-pressure plant,

Treatment consists of about I hr impreg
nation at a pressure of 1000 IbJsq. in. and
a temperature of about 160°F followed by
a short vacuum and "steam-stripping" to

. remove surplus oil and give as clean an arm
as possible. A short final vacuum removes
vapour from the cylinder before the door is
opened. Surplus oil and condensate from
"steam-stripping" are run into a settling tank
and the oil returned to the working tank.
After removal from the cylinder the arms are
cooled and inspected for distortion before
bundling for despatch.

The plant is now treating two charges or
a total of over 660 9-ft arms each day on
single-shift operation. More arms could be
accommodated but fOf their being separated

in the cylinder by steel strips to allow free
drainage during the cleaning stages of
treatment.

The Division is proud to have been
associated with all concerned in the successful
inauguration of this unique plant, which
represents another step in the application of
high-pressure treatment.

Further Reading
Problems of Rail Sleeper Preservation in Australia.
Parts I and n. For. Prod. Newsletters Nos. 193 and
194.

Service Tests of Preservative Treated Rail Sleepers.
For. Prod. Newsletter No. 225.

Summary of Rail Sleeper Tests, January i957. For.
Prod. Newsletter No. 227.

PERSONAL
MR. W. M. McKENZIE, an officer of the
Utilization Section of the Division, left
Australia in August 1958, on leave of absence,
to accept an Assistantship in the Department
of Wood Technology, School of Natural
Resources, University of Michigan, to take
up work on fundamental aspects of wood
cutting. Recently he brought his work to
a stage where it could be reported, and his
thesis will be submitted to the University of
Michigan later this year. Part of the work,
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as a paper entitled "Fundamental Aspects of
the Wood Machining Process", was submitted
to the Forest Products Research Society of
the D.S.A. as an entry in the 1960 Wood
Award competition, which is sponsored by
the journal Wood and Wood Products.
He has been awarded first place.

Mr. McKenzie is the second officer of the
Division to enter for this award, and the
second victor. It was previously won by
Dr. E. L. Ellwood in 1953.



3 ' 1 r i .  Tlr1 1: of this note does not refer to the 
iiatirrai product but is the namc given to 
a construc~ion designed for storing parcels of 
timber in ;I limited ground space. This type 
of structure ib  very popular in the timber 
industry in  America. 

'I'he accompanying pliotograpl~s show the 
lirst of a planncd s e ~  ics of sucli constructions 
recently erected by Bowen & Po~neroy Ply. 
Ltd., Melbourne. 111 this par t ic~~lar  ~nstance, 
the tree is ~ised mainly for tlie short-term 
storage of made-up orders, but obviously it 
coiild be uscd fos any type of timbes storage. 
The tree, acccssibic fi-om both sides, consists 
of three frames 5 ft 6 in. apast, with a cleas 
vestical height of about 5 1'1 between the 
cross-arms of each frame. The tree 1s loaded 
by for1,-lift and will take six parcels of timber 
5 f t  by 5 St Ly I6 fi long. 

The tree is conslructed in blue gum and is 
framed togcthcs using 4 in. dia~iicter steel 
split- sing connectors in the joints between the 
csoss-arnls and col un~ns.  Each frame is set 
in a nrassivc concrete block and suitably 

braced. Clearly the design can be vasied to 
suit any particular requirements of ground 
space, height, and loading. 111 a new layout, 
it would probably be economic to support 
the roof of tlie building from tlie trees. 

Thc main advantages of such trees are that 
a maximum of storage space is provided for 
a given area, the height being limited only by 
tlie loading facilities, and Ilia t each individual 
bundle of timber is in~mediately accessible. 

TIE followi~ig donations were received by 
the Division during April-May : 
John J .  Graham, Burnie, Tas. £ 5  5 0 
G .  N .  Raymond Ltd., 

. . . . . . . .  Melbourne f 100 0 0 
A.  V. Jennings Construction 

Co. Pty. Ltd., Melbourne . .  2100 0 0 
T. J. Constructions, 

. . . . . . . .  Melbowne L!O 10 0 
. .  Wadlow Ltd., Albeston, S.A. E30 0 0 

Building Materials Data Service, 
. . . . . . . . . .  Sydney f 52 10 0 

Hickson's Timber Impsegnation 
. . . .  Co. (Aust.) Pty. Ltd. 0 0 0 

N.Z. Forest Prociucts Ltd., 
. . . . . .  Auckland, N.Z. f 500 O 0 

C. J.  T. Niven Pty. Ltd., 
Melbourne-cq uipment to the 

. . . . . . . . . .  value of f85  0 0 

9 The coritelzts of this Newsletter t r q .  be reprit~ted without special pestnission. 

Printed by C.S.I.R.O., Melbourne 

Timber Storage
Tree

THL TITLE of this note does not refer to the
natural product but is the name given to
a construction designed for storing parcels of
timber in a limited ground space. This type
of structure is very popular in the timber
industry in America.

The accompanying photographs show the
Ilrst of a planned series of such constructions
recently erected by Bowen & Pomeroy Pty.
Ltd., Melbourne. In this p.articular instance,
the tree is used mainly for the short-term
storage of made-up orders, but obviously it
could be used for any type of timber storage.
The tree, accessible from both sides, consists
of three frames 5 ft 6 in. apart, with a clear
vertical height of about 5 ft between the
cross-arms of each frame. The tree is loaded
by fork-lift and will take six parcels of timber
5 ft by 5 ft by 16ft long.

The tree is constructed in blue gum and is
framed together using 4 in. diameter steel
split--ring connectors in the joints between the
cross-arms and columns. Each frame is set
in a massive concrete block and suitably

Gel/era/view (!/ flte free.

Loadil/g tlte free.

braced. Clearly the design can be varied to
suit any particular requirements of ground
space, height, and loading. In a new layout,
it \vould probably be economic to support
the roof of the building from the trees.

The main advantages of such trees are that
a maximum of storage space is provided for
a given area, the height being limited only by
the loading facilities, and that each individual
bundle of timber is immediately accessible.

THE following donations were
the Division during April-May:
John J. Graham, Bumie, Tas.
G. N. Raymond Ltd.,

Melbourne
A. V. Jennings Construction

Co. Pty. Ltd., Melbourne
T. J. Constructions,

Melbourne
Wad low Ltd., Alberton, S.A.
Building Materials Data Service,

Sydney
Hickson's Timber Impregnation

Co. (Aust.) Pty. Ltd.
N.Z. Forest Products Ltd.,

Auckland, N.Z.
C. J. T. Niven Pty. Ltd.,

Melbourne-equipment to the
value of ..

received by

£5 5 0

£100 0 0

£100 0 0

£10 10 0
£30 0 0

£52 10 0

£100 0 0

£500 0 0

£85 0 0

The cOl/tel/fs of this Newsletter may be reprinted withollt special permission.

Printed by C.S.l.R.O., Melbourne
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By R. K. PRBFITT, Utilization Section , :, 
it. 

PARQUETRY FLOORING is a much more 
versatile material than is commonly thought 
and can be put to a variety of uses in the 
domestic, commercial, and industrial fields. 
Whenever a particularly decorative but hard- 
wearing floor is required, the suitability of 
parquetry should be considered. 

Despite its qualities, however, parquetry 
has been losing ground to  substitute materials. 
This decline in popularity is due partly to the 
variety of problems which must be overcome 
for such a floor to  be laid successf~~lly, 
particularly when associated with recent 
ianovations in b~iilding practice. 

Types of Parquetry Plooririg 
Standard parquetry blocks are ~isually $ in. 

 hick and betweell 2 and 3 in. wide. The 
length is made an exact ~nultiple of the width, 
enabling the blocks to be laid in a variety of 
patterns. 

Mosaic parquetry tiles are built up of 
small pieces whose dimensions range from 
2 by 4; by 2 in. to I +  by 6 by $ in. Squares 
are formed with five, six, or seven of these 
pieces, and then four of these squares, with 
grain of adjacent squares a t  right angles, are 
assembled into a tile 18 to 24 in. square. By 
using a variety of timbers a very decorative 
floor can result, and it should have a life at 
least equal to that of the standard blocks. 

Being of sinall dimensions, parquetry 
blocks could be produced ecoilon~ically from 
the short lengths of timber which frequently 
accum~~la te  in sawmills. Although a high- 
quality timber is mainly demanded, timber 
structusally sound but not of particularly 
good appearance could be used for industrial 
floors, to which purpose parquetry is 
especially suited. Many overseas architects 

specify parquetry fdr factory floors simply 
because of the ease with which such floors 
can be made good when worn. 

For fioors which must resist heavy wear 
special blocks, laid with the end grain 
exposed, can provide a highly wear-resistant 
floor. These blocks are usually 2-3 in. thick 
and so can be resurfaced inally times. 

Sub-flooring 
Parquetry can be laid on sub-floors of 

concrete or timber, but, irrespective of 
material, the sub-floor must be strong, rigid, 
level, clean, and, above all, dry. 

In the case of timber sub-floors, the boards 
used should be dried to the moisture content 
specified for the parquetry. 111 addition, 
adequate ventilation should be provided 
beneath the floor to prevent any increase 
in moisture content of the flooring after 
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The Laying of Parquetry Flooring
By R. K. PROFITT, Utilization Section

PARQUETRY FLOORING is a much more
versatile material than is commonly thought
and can be put to a variety of uses in the
domestic, commercial, and industrial fields.
Whenever a particularly decorative but hard
wearing floor is required, the suitability of
parquetry should be considered.

Despite its qualities, however, parquetry
has been losing ground to substitute materials.
This decline in popularity is due partly to the
variety of problems which must be overcome
for such a floor to be laid successfully,
particularly when associated with recent
innovations in building practice.

Types of Parquetry Flooring
Standard parquetry blocks are usually :t in.

thick and between 2 and 3 in. wide. The
length is made an exact multiple of the width,
enabling the blocks to be laid in a variety of
patterns.

Mosaic parquetry tiles are built up of
small pieces whose dimensions range from
i by 4-1 byg in. to It by 6 by ~ in. Squares
are formed with five, six, or seven of these
pieces, and then four of these squares, with
grain of adjacent squares at right angles, are
assembled into a tile 18 to 24 in. square. By
using a variety of timbers a very decorative
floor can result, and it should have a life at
least equal to that of the standard blocks.

Being of small dimensions, parquetry
blocks could be produced economically from
the short lengths of timber which frequently
accumulate in sawmills. Although a high
quality timber is mainly demanded, timber
structurally sound but not of particularly
good appearance could be used for industrial
floors, to which purpose parquetry is
especiaIly suited. Many overseas architects

specify parquetry for factory floors simply
because of the ease with which such floors
can be made good when worn.

For floors which must resist heavy wear
special blocks, laid with the end grain
exposed, can provide a highly wear-resistant
floor. These blocks are usually 2-3 in. thick
and so can be resurfaced many times.

Sub-flooring
Parquetry can be laid on sub-floors of

concrete or timber, but, irrespective of
material, the sub-floor must be strong, rigid,
level, clean, and, above all, dry.

In the case of timber sub-floors, the boards
used should be dried to the moisture content
specified for the parquetry. In addition,
adequate ventilation should be provided
beneath the floor to prevent any increase
in moisture content of the flooring after

Failure ofparquetry floor due to shrinkage of the timber.



laying, with consequent related troubles. 
A coilcrete sub-floor presents more dificul- 

ties than timber as it contains a high per- 
centage of moisture when laid. Ordinary 
concrete can t a l e  up to 1 month per inch of 
thickness to  dry out completely. This period 
will vary with the climate, the time of year, 
the type of building, and any additives which 
may have been used in the mix. 

Moisture Barriers 
Unlike a timber sub-floor, concrete may be 

laid directly on the ground, often forming 
a foundation for the building. Such a slab 
must be waterproofed, and a variety of 
methods are used. Any chosen method must 
attain the requisite degree of moisture 
resistance. Tarred screenings and various 
b i t ~ j n ~ i i ~ o ~ i s  ~l~embranes are c o i l i i ~ ~ o d y  used 
with this type of slab, but are almost impos- 
sible to lay without flaws. Integral water- 
proofing agents improve the resistance of 
concrete to penetration by liquids but, like 
bituminous coatings, do  not materially 
reduce its permeability to water vapour. As 
parquetry floor failures due to water vapour 
arc more common than all others, the 
effectiveness of the vapour barrier must be 
regarded as of prime importance. Probably 
Ihe most effective vapour barriers available 

are certain plastic films. When used ill 
combination with an integral waterproofing 
agent and a water-resistant mastic, excellent 
results are assured as long as no mechanical 
damage occuss. 

Adhesives 
As regards mastics there are considerable 

differences of opinion. Various bituminous 
products have been used for many years, 
one reason for choosing them being that they 
allow the timber to move with cllanging 
moisture conditions without altering appre- 
ciably the adhesion. 1 rot-laid inaterials are 
not ~lecessarily best, but they are the only 
reliable water-resistant membranes amongst 
the usual adhesives. 

Many other flexible adhesives, such as 
bitumen-rubber mixtures and enlulsioiis and 
various rubber solutions have been used with 
equally good results. No more reliance can 
be placed on their waterproofing ability, 
however, than 011 the cold bituminous types 
already mentioned. 

Harder adhesives, which are claimed to 
restrain movement due to moisture changes, 
are gaining popularity. It  is considered that 
their major use will be in air-conditioned 
buildings, where movements due lo  moisture 
changes are small and less liable to cause 

Inlaid parquetry floor laid in 1893. This room has been used as a school assembly hall jrH many years
without noticeable wear.

laying, with consequent related troubles.
A concrete sub-floor presents more difficul

ties than timber as it contains a high per
centage of moisture when laid. Ordinary
concrete can take up to 1 month per inch of
thickness to dry out completely. This period
will vary with the climate, the time of year,
the type of building, and any additives which
may have been used in the mix.

Moisture Barriers
Unlike a timber sub-Iloor, concrete may be

laid directly on the ground, often forming
a foundation for the building. Such a slab
must be waterproofed, and a variety of
methods are used. Any chosen method must
attain the requisite degree of moisture
resistance. Tarred screenings and various
bituminous membranes are commonly used
with this type of slab, but are almost impos
sible to lay without flaws. Integral water
proofing agents improve the resistance of
concrete to penetration by liquids but, like
bituminous coatings, do not materially
reduce its permeability to water vapour. As
parquetry floor failures due to water vapour
are more common than all others, the
effectiveness of the vapour barrier must be
regarded as of prime importance. Probably
the most effective vapour barriers available
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are certain plastic films. When used in
combination with an integral waterproofing
agent and a water-resistant mastic, excellent
results are assured as long as no mechanical
damage occurs.

Adhesives
As regards mastics there are considerable

differences of opinion. Various bituminous
products have been used for many years,
one reason for choosing them being that they
allow the timber to move with changing
moisture conditions without altering appre
ciably the adhesion. Hot-laid materials are
not necessarily best, but they are the only
reliable water-resistant membranes amongst
the usual adhesives.

Many other flexible adhesives, such all
bitumen-rubber mixtures and emulsions and
various rubber solutions have been used with
equally good results. No more reliance can
be placed on their waterproofing ability,
however, than on the cold bituminous types
already mentioned.

Harder adhesives, which are claimed to
restrain movement due to moisture changes,
are gaining popularity. It is considered that
their major use will be in air-conditioned
buildings, where movements due to moisture
changes are small and less liable to cause



failure of the mastic through continual 
alteration i n  stresses Whichever lype of 
adhcsive is chosen, the manufacturer's 
directions should be followed exactly for 
best rcsul ts. 

Moisture Conteiit of the Tiinher 
As previously indicated, the moisture 

content oT the timber at the time of laying 
is extremely important and should equal the 
average equilibrium iuoisture content within 
 he building in which it is to be laid. For 
best results timber should attain the desired 
moisture content before the blocks are 
manufkctured. Under no circumstances, 
therefore, should blocks be stored 011 a 
concrete sub-floor which has not dried out 
colnpletely. Furthermore, they should not 
be laid in any building that will be heated or 
air-conditioned until these systems are work- 
ing and have brought the building conditions 
as close as possible to those which will prevail 
during occupatiou. At this stage, blocks 
which have 11ot been held at the correct 
moisture content after manufacturing should 
be given a final conditioning treatment before 
laying. 

It should be noted that floors can be 
severely damaged if the heating or air- 
conditioning is turned off during the period 
between co~npletion of the laying of the 
fioor and occupation of the building. Ideally, 
parquetry flooring should not be laid until 
all other building operations are completed. 

As a f~rrther safeguard, where parquetry 
has been dried to a lower moisture content 
tllan would pertain to the building if 
unheated, a gap +--I in. wide should be left 
between the outer edges of the floor and the 
walls, to allow expausion to occur. 

Large windows pose a further problem. 
111 heated buildings or in buildings where the 
eKcct of sunlight will be felt all the year 
round, it is desirable to dry the blocks 
1-2 per cent. below the calculated equilibrium 
moisture content. However, where the effect 
of sunligllt 011 the floor can be regarded as 
intermittent, it is difficult to compensate 
effectively for the induced diinensional 
changes of the flooring without introducing 
fr.esll problems. A partial solution can be 
obtained by using only quartersawn timber. 
This is desirable, not only because the 
movement of timber with cllanges in moisture 
content is at a nliili~liuin across quartessawn 

I 

widths, but also because many Australian 
tilnbers wear more evenly when sawn this 
way. 

Timbers for Parquetry 
Many Australian timbers can be used for 

parquetry floors with good effect. These 
include alpine ash, blackbutt, blackwood, 
brush box, cypress pine, grey satinash, jarrah, 
karri, mess~nate stringybark, mountain ash, 
myrtle beech, red gum, red mahogany, rose 
gum, satinay, silvertop ash, southern blue 
gum, spotted gum, Sydney blue gum, 
tallowwood, turpentine, and wandoo. Other 
timbers have also been used, especially where 
decorative effects have been required. 

As set out in this article, the difficulties 
may appear considerable, but it has been 
proved that, if sufficient care is taken in 
planning and executing the work, a high-class 
floor is obtained. 

THE following do!~ations were received by 
the Division during June : 
National Sawmills Pty. Ltd. 

Gilmour, N.S.W. . . . . £60 0 0 
Albright & Wilson Pty. Ltd. 

Melbourile . . . . . .  E5 5 0 
A. A. Swallow Pty. Ltd., 

Melbourne . . . . . . £100 0 0 
Kauri Timber Company, 

Melbourne . . . . . . £100 0 0 
Bowen & Pomeroy Pty. Ltd., 

North Melbourne . . . .  £25 0 0 

Failure ofparquetry floor due to swelling of the timber.

THE following donations were received by
the Division during June:
National Sawmills Pty. Ltd.

Gilmour, N.S.W. £60 0 0
Albright & Wilson Pty. Ltd.

Melbourne £5 5 0
A. A. Swallow Pty. Ltd.,

Melbourne £100 0 0
Kauri Timber Company,

Melbourne £100 0 0
Bowen & Pomeroy Pty. Ltd.,

North Melbourne £25 0 0

widths, but also because many Australian
timbers wear more evenly when sawn this
way.

Timbers for Parquetry
Many Australian timbers can be used for

parquetry floors with good effect. These
include alpine ash, blackbutt, blackwood,
brush box, cypress pine, grey satinash, jarrah,
karri, messmate stringybark, mountain ash,
myrtle beech, red gum, red mahogany, rose
gum, satinay, silvertop ash, southern blue
gum, spotted gum, Sydney blue gum,
tallowwood, turpentine, and wandoo. Other
timbers have also been used, especially where
decorative effects have been required.

As set out in this article, the difficulties
may appear considerable, but it has been
proved that, if sufficient care is taken in
planning and executing the work, a high-class
floor is obtained.

through continual
Whichever type of
the manufacturer's

followed exactly for

failure of the mastic
alteration in stresses
adhesive is chosen,
directions should be
best results.

:Moisture Content of the Timber
As previously indicated, the moisture

content of the timber at the time of laying
is extremely important and should equal the
average equilibrium moisture content within
the building in which it is to be laid. For
best results timber should attain the desired
moisture content before the blocks are
manufactured. Under no circumstances,
therefore, should blocks be stored on a
concrete sub-floor which has not dried out
completely. Furthermore, they should not
be laid in any building that will be heated or
air-conditioned until these systems are work
ing and have brought the building conditions
as close as possible to those which will prevail
during occupation. At this stage, blocks
which have not been held at the correct
moisture content after manufacturing should
be given a final conditioning treatment before
laying.

It should be noted that floors can be
severely damaged if the heating or air
conditioning is turned off during the period
between completion of the laying of the
iloor and occupation of the building. Ideally,
parquetry flooring should not be laid until
all other building operations are completed.

As a further safeguard, where parquetry
has been dried to a lower moisture content
than would pertain to the building if
unheated, a gap t-l in. wide should be left
between the outer edges of the floor and the
walls, to allow expansion to occur.

Large windows pose a further problem.
In heated buildings or in buildings where the
effect of sunlight will be felt all the year
round, it is desirable to dry the blocks
1-2 per cent. below the calculated equilibrium
moisture content. However, where the effect
of sunlight on the floor can be regarded as
intermittent, it is difficult to compensate
effectively for the induced dimensional
changes of the flooring without introducing
fresh problems. A partial solution can be
obtained by using only quartersawn timber.
This is desirable, not only because the
movement of timber with changes in moisture
content is at a minimum across quartersawn
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CYPRESS PINE is the commoi~ nanx given to 
a nuinber of species of the genus Callitris, 
occurring in Australia. 

The main coillinercia1 s~ipplies are obtained 
from Cullitl-is colzimel1ai.i~ F. Muell. (which 
includes the former C. glazrca R. Br. (white 
cypress pine or Murray pine) and C. intra- 
tropics Bak. & Sm. from nortl~ern Australia). 

Other species used to some extent are, 
C. erldiclzeri (Parl.) F. M. Bail. (syn. C. 
cnlcaratn R. Br.) (black cypress pine) and 
C. nzaclec~yana F. Muell. (brush cypress pine). 

Habit and Distribution 
The tree varies in size according to soil and 

climatic conditions, but generally com- 
inercially suitable trees range from 50 to 80 ft 
in height and around 18 in. in diameter. 
Branches persist along most of the trunk. 
The bark is hard, slightly fibrous, deeply 
furrowed, and dark grey in colour. The 
foliage resembles that of cypress (Cupressus) 
in appearance, thus giving rise to the l~ame 
of cypress pine. Cypress pine is widely 
distributed throughout Australia, but its 
main coinn~ercial development is in New 
South Wales and Queensland, and to a small 
extent in Victoria, Western Australia, and 
the Northern Territory. 

Timber 
The timber is light brown in colour with 

dark brown longitudinal streaks and has 
a characteristic resinous odour. The grain is 
usually straight, except around knots, which 
are prevalent in the timber. The tiinber is 
soinewllat greasy in nature and in black 
cypress pine fine white crystals of guajol are 
oflelz formed on the surface after cutting. 

Tile density of cypress pine ranges fronl 
35 to 50 Ib/cu. ft, with an average of 42.1 
lb/cu.ft at 12 per cent. moisture content. 

The timber has coilsiderable resistance to 
decay and insect attack due to the presence of 
quantities of resin and also guajol and 
callitrol. For this reason its durability is 
rated as class 2. 

Cypress pine is comparable in strength with 
imported softwoods and is placed in strength 
group D. The tiinber is fairly easy to work, 

White cypress pine. (Pholo: Qld. fiw. Dept.) 

altliougl~ the presence of knots causes tearing 
of the grain during machining. A good 
finish is obtainable and the timber polislles 
excellently. Some tendency to split is 
apparent when nailing, but this may be 
overcome by using pointless nails. 

Seasoning 
Cypress pine seasons readily, but because of 

its low shrinkage is custon~arily used in the 
green or partially air-dried condition. In 
seasoning from green condition to 12 per 
cent. moisture content cypress pine shrinks 
2.8 per cent. tangentially and 2 - 1  per cent. 
radially. The timber kiln dries readily but 
tends to check where knots occur. 

Uses 
The tiinber is used extensively for building 

material in the form of framing, weather- 
boards, and window sills, particularly in 
areas where decay or insect attack is severe. 
It is also used as an interior timber and is 
particularly suitable for use as both parquet 
and strip flooring. Round posts are used 
extensively as fencing, and as vine supports 
in vineyards. Cypress pine is in considerable 
demand for transmission poles. 

Availability 
Cypress pine is available in considerable 

quantities in New South Wales, Queensland, 
and Northern Victoria, the annual cut being 
in excess of 80 million super feet. 
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Cypress Pine
CYPRESS PINE is the common name given to
Cl number of species of the genus Callitris,
occurring in Australia.

The main commercial supplies are obtained
from Callitris columellaris F. Muell. (which
includes the former C. glallca R. Br. (white
cypress pine or MUlTay pine) and C. intra
lropica Bak. & Sm. from northern Australia).

Other species used to some extent are,
C. endlicheri (ParI.) F. M. Bail. (syn. C.
calcamla R. Br.) (black cypress pine) and
C. macleayana F. MueH. (brush cypress pine).

Habit and Distribution
The tree varies in size according to soil and

climatic conditions, but generally com
mercially suitable trees range from 50 to 80 ft
in height and around 18 in. in diameter.
Branches persist along most of the trunk.
The bark is hard, slightly fibrous, deeply
furrowed, and dark grey in colour. The
foliage resembles that of cypress (Cllpresslls)
in appearance, thus giving rise to the name
of cypress pine. Cypress pine is widely
distributed throughout Australia, but its
main commercial development is in New
South Wales and Queensland, and to a small
extent in Victoria, Western Australia, and
the Northern Territory.

Timber
The timber is light brown in colour with

dark brown longitudinal streaks and has
a characteristic resinous odour. The grain is
usually straight, except around knots, which
are prevalent in the timber. The timber is
somewhat greasy in nature and in black
cypress pine fine white crystals of guajol are
often formed on the surface after cutting.

The density of cypress pine ranges from
35 to 50 lb/cu. ft, with an average of 42·1
lb/cu.ft at 12 per cent. moisture content.

The timber has considerable resistance to
decay and insect attack due to the presence of
quantities of resin and also guajol and
callitrol. For this reason its durability is
rated as class 2.

Cypress pine is comparable in strength with
imported softwoods and is placed in strength
group D. The timber is fairly easy to work,

White cypress pine. (Photo: Q/d. For. Dept.)

although the presence of knots causes tearing
of the grain during machining. A good
finish is obtainable and the timber polishes
excellently. Some tendency to split is
apparent when nailing, but this may be
overcome by using pointless nails.

Seasoning
Cypress pine seasons readily, but because of

its low shrinkage is customarily used in the
green or partially air-dried condition. In
seasoning from green condition to 12 per
cent. moisture content cypress pine shrinks
2· 8 per cent. tangentially and 2·1 per cent.
radially. The timber kiln dries readily but
tends to check where knots occur.

Uses
The timber is used extensively for building

material in the form of framing, weather
boards, and window sills, particularly in
areas where decay or insect attack is severe.
It is also used as an interior timber and is
particularly suitable for use as both parquet
and strip flooring. Round posts are used
extensively as fencing, and as vine supports
in vineyards. Cypress pine is in considerable
demand for transmission poles.

Availability
Cypress pine is available in considerable

quantities in New South Wales, Queensland,
and Northern Victoria, the annual cut being
in excess of 80 million super feet.
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40 YEARS' SERVICE TO T H E  I N D U S T R Y  

M R .  s. A .  CLARKE, Chief of the C.S.T.R.O. 
Divisioli of Forest Products, retired on 
August 26, the eve of his sixtieth birthday. 
Mr. C'laske has been associated with tlie 
Illvision since 1929, tlie pear of its formation, 
a ~ ~ d  succeeded to the position of Chief of 
I3iviaion in 1944 on the retireme~it of its 
firsi C'lliei; the late Mr. I. 14. Boas. 

Mr. C'larhc was born in Perth, W.A., in 
the year 1900. He graduated in engineering 
from the University of his home State and 
became an Associate Member of the Aus- 
iralian Institute of Engineers. After I0 years' 
service as an oilicer of the Forests Depart- 
ment of Western Australia, lie was seconded 
to tlie nc\vly formed Division of Forest 
Products as Officer-in-Charge of Timber 
Seasoning and Utilization, and the Sollowing 
year he transfei-I-ed to tlie permanent staff of 
the Division. I n  1931 lie was appointed 
lkpr ly Chief. 

Devoting himself in Ihe first iiistailce to 
the problcma of sa~millii ig, timber seasoning, 
and tinibel- grading, Mr. Clarke si~bseqirently 
bccalne an authority on the processing of 
\hood in the: pulp and paper, fibre board, and 
pal ticlc lward indusisics. 

i n  nialting a iixJor contrihutioll to the 
f'i111cr il~ld better i~ i i l i~a t ion  of timber and 
wood l)roducts, Mr. Claslw lias won the 
co~~tidence and esteem of the Australian 

timber industry, and has established a 
reputation both in Australia and overseas for 
his ability to apply his engineering and 
scientific outlook to problems in tlie utiliz- 
ation of forest products. 

During the latter years of the last war and 
for some time afterwards, he was a inember 
of the _+lust!-slim Council for Aeronautics, 
an advisory body set up by the Common- 
wealth Government to keep abreast of latest 
dwelopments in the aeronautics field. 

Since 1930 lie lias participated actively in 
tlie work of the Tirnbes Industry Comnlittee 
of the Australian Standards Association, 
being appointed Chairman of the Conlmittee 
in 1944. 

The  world-wide reputa t ion  t h a t  the  
Division of Forest Products has achieved is 
largely due to Mr. Clarke's leadership, and 
his services and advice have been widely 
sougllt. I n  1945 he visited India a t  the 
request of tlie C;over~~ment oS Uengal to 
report on the possibil~ty of' manul'acturc of 
building boards Srom \vutcr hyacinth in con- 
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Mr@ 56 A. Clarl<e
Retires

MR. S. A. CLARKE, Chief of the C.S.T.R.O.
Division of Forest Products, retired on
August 26, the eve of his sixtieth birthday.
M 1'. Clarke has been associated with the
Division since 1929, the year of its formation,
and succeeded to the position of Chief of
Division in 1944 on the retirement of its
first Chief, the late M 1'. 1. H. Boas.

Mr. Clarke was born in Perth, W.A., in
the year 1900. He graduated in engineering
from the University of his home State and
became an Associate Member of the Aus
tralian Institute of Engineers. After 10 years'
service as an oa-icer of the Forests Depart
ment of Western Australia, he was seconded
to the newly formed Division of Forest
Products as Officer-in-Charge of Timber
Seasoning and Utilization, and the following
year he transferred to the permanent staff of
the Division. In 1931 he was appointed
Deputy Chief

Devoting himself in the first instance to
the problems of sawmilling, timber seasoning,
and timber grading, Mr. Clarke subsequently
became an authority on the processing of
wood in the pulp and paper, fibre board, and
particle board industries.

In making a major contribution to the
fuller and better utilization of timber and
wood products, Mr. Clarke has won the
confidence and esteem of the Australian

timber industry, and has established a
reputation both in Australia and overseas for
his ability to apply his engineering and
scientific outlook to problems in the utiliz
ation of forest products.

During the latter years of the last war and
for some time afterwards, he was a member
of the Australian Council for Aeronautics,
an advisory body set up by the Common
wealth Government to keep abreast of latest
developments in the aeronautics field.

Since 1930 he has participated actively in
the work of the Timber Industry Committee
of the Australian Standards Association,
being appointed Chairman of the Committee
in 1944.

The world-wide reputation that the
Division of Forest Products has achieved is
largely due to Mr. Clarke's leadership, and
his services and advice have been widely
sought. In 1945 he visited India at the
request of the Government of Bengal to
report on the possibility of manuhlcture of
building boards from water hyacinth in COll-



nection with efforts being made to keep down 
that plant in Indian strean~s. 

In 1958 he visited the United Kingdom at 
the request of the Department of Scientific 
and Industrial Research to investigate and 
report 011 the potential use of home-grown 
timber in paper making in the British Isles. 

Since the inception of the United Nations 
Food and Agriculture Organization, Mr. 
Clarke has taken a keen interest in its work in 
relation to forest psoducts, and in addition to 
being Chairman of the Asia-Pacific Regional 
Conlmittee of Forest Products Research, he 
is a permanent member of the F.A.O. 
Technical Panel on Wood Technology. He 
has also accepted election to the executive 
committee of the recently formed Inter- 
national Wood Research Society, so his 
retirement will by no means 
nection with timber interests. 

sever his con- 

Finger 

THE following donations were received by 
the Division during July : 
Country Timber Merchants' 

Association of Victoria . .  E5 5 0 
Softwood Holdings Ltd., 

Mt. Gambier, S.A. . . . . £100 0 0 
Longa Timber Pty. Ltd., 

Vermont, Vic. . . . .  £10 10 0 
Bright Pine Mills Pty. Ltd., Vic. £100 0 0 I 

Alstergrens Pty. Ltd., 
Melbourne . . ,. .? . . . £50 0 0 

Hearn Industries, ~ i d o r i a  
Park, W.A. . . . . . . £25 0 0 

Lawson & Son Ltd., 
Mareeba, Qld. . . . . £50 5 0 

J. A. Tomkinson, Mt. Isa, Qld. £1 1 0 
New Guinea Goldfields Ltd., 

Sydney . . . . . . £50 0 0 

Jointing Green Timber 
By Nl. W. PAGE, Utilization Section 

THE PROCESS of finger jointing, which was 
first introduced into the Australian timber 
industry in 1958, and which is now being 
practised at eight different centres throughout 
Australia, is applicable only to dry timber 
because in the past there has been no known 
means of gluing timber at high moisture 
content. As over half of Australia's hard- 
wood timber production is used green and in 
sizes that make it potential finger jointing 
stock, it is obvious that if the process could 
be extended to timbers with moisture contents 
above fibre saturation point then important 
savings could be effected. 

With this point in mind, the Division 
included in its finger jointing research pro- 
gramme studies into the problems of gluing 
green timber. Experiments were commenced 
in 1959, and in November and December of 
that year, using a rapid surface-drying 
technique, hardwood timbers with moisture 
contents in excess of 90 per cent. of oven dry 
weight were successfully finger jointed. When 
tested in bending, these specimens exhibited 
wood failure at  the glue lines and gave joint 

efficiencies from 60 to 76 per cent., averaging 
65 per cent. of ulijointed controls. 

To date the technique has been carried out 
under controlled conditions in the laboratory. 
Further work is planned on the use of this 
method under comn~ercial production con- 
ditions. 

New International Society to 
Promote Efficient Use of Wood 

UNDER the auspices of F.A.O., the Inter- 
national Wood Research Society was recently 
launched in Paris to promote the more 
efficient utilization of wood and wood 
products. 

Dr. B. Thunell (Sweden) was named 
President, Prof. J. Cainpredon (France) and 
Dr. L. J. Markwardt (U.S.A.) Vice-Presidents, 
and the executive committee includes S. A. 
Clarke (Australia), Prof. J. Collardet (France), 
Prof. F. Kollmann (Germany), and F. 
Najera (Spain). 

nection with efforts being made to keep down
that plant in Indian streams.

In 1958 he visited the United Kingdom at
the request of the Department of Scientific
and Industrial Research to investigate and
report on the potential use of home-grown
timber in paper making in the British Isles.

Since the inception of the United Nations
Food and Agriculture Organization, Mr.
Clarke has taken a keen interest in its work in
relation to forest products, and in addition to
being Chairman of the Asia-Pacific Regional
Committee of Forest Products Research, he
is a permanent member of the F.A.O.
Technical Panel on Wood Technology. He
has also accepted election to the executive
committee of the recently formed Inter
national Wood Research Society, so his
retirement will by no means sever his con
nection with timber interests.

THE following donations were received by
the Division during July:
Country Timber Merchants'

Association of Victoria £5 5 0
Softwood Holdings Ltd.,

Mt. Gambier, S.A. £100 0 0
Longa Timber Pty. Ltd.,

Vermont, Vie. £10 10 0
Bright Pine Mills Pty. Ltd., Vie. £100 0 0
Alstergrens Pty. Ltd.,

Melbourne ,:,;"". . £50 0 0
Rearn Industries, ViCtoria

Park, W.A. £25 0 0
Lawson & Son Ltd.,

Mareeba, Qld. £50 5 0
J. A. Tomkinson, Mt. rsa, Qld. £1 I 0
New Guinea Goldfields Ltd.,

Sydney £50 0 0

Finger Jointing Green Timber
By M. W. PAGE, Utilization Section

THE PROCESS of finger jointing, which was
first introduced into the Australian timber
industry in 1958, and which is now being
practised at eight different centres throughout
Australia, is applicable only to dry timber
because in the past there has been no known
means of gluing timber at high moisture
content. As over half of Australia's hard
wood timber production is used green and in
sizes that make it potential finger jointing
stock, it is obvious that if the process could
be extended to timbers with moisture contents
above fibre saturation point then important
savings could be effected.

With this point in mind, the Division
included in its finger jointing research pro
gramme studies into the problems of gluing
green timber. Experiments were commenced
in 1959, and in November and December of
that year, using a rapid surface-drying
techniq ue, hardwood timbers with moisture
contents in excess of 90 per cent. of oven dry
weight were successfully finger jointed. When
tested in bending, these specimens exhibited
wObd failure at the glue lines and gave joint
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efficiencies from 60 to 76 per cent., averaging
65 per cent. of unjointed controls.

To date the technique has been carried out
under controlled conditions in the laboratory.
Further work is planned on the use of this
method under commercial production con
ditions.

New International Society to
Promote Efficient Use of Wood
UNDER the auspices of F.A.O., the Inter
national Wood Research Society was recently
launched in Paris to promote the more
efficient utilization of wood and wood
products.

Dr. B. Thunell (Sweden) was named
President, Prof. 1. Campredon (France) and
Dr. L. J. Markwardt (U.S.A.) Vice-Presidents,
and the executive committee includes S. A.
Clarke (Australia), Prof. J. Collardet (France),
Prof. F. Kollmann (Germany), and F.
Najera (Spain).



;ATIONS into metliods of obtaininrz 
better recovery of sawn timber from logs a d  
eliniination of waste in the marketing of 
sawn timber are important projects of tlie 
Division's Utilization Section. 

Work on tliese projects was materially 
advanced during tlie last two months by the 
loan of equipment to enable studies to be 
made at tlic Division's laboratories rather 
than in the field, wliere the setting up and 
currying OLIL  of experiments is always dificult 
on machines needed for production. 

During July a Purcell log edger complete 
with 100-11.p. iiiotor and switch gear was 
made available for a minimum period of 
12 ~iiontlis by Trevor Boiler and Engineering 
Co. Pty. Lid. of North Melbourne. 

Work planned for this machine is a study 
of sawing techniques for small-girth logs 
which are becoming available in increasing 
auantities from the thinning of ~laiitations. - 

T lie first machine received on loan was The cooperation of tlie iirms lending tliese 
;I Tri-State finger-~oilltillg lllaclline, lllade lllacllines is greatly alld illdicates 
available by the cooperation of Bsown & an awareness of the val~le of research to tlie Dui-enu Lid. and Kauri Tiiiiber Co. Ltd., for illdustry. an initial period of six months. 

This was followed by the first Australian 
psod~~ct ion  model of the Normatic docking 
saw (Brown & Dureau Lid.), the latest type of 
automalic docking saw available in this 
country. 

These two machines are being used in the 
finger jointing studies in which tlie Division 
has becn active for the past two years. 
Amcngst specific investigations already under 
way are a st~idy of jarrah shorts from Western 
Auslsalia to determine : 

e The recovery in both select and standard 
gsades made possible by finger jointing 

u The distribution and influence of initial 
lengths in the final product 

e A joint profile to suit the denser Australian 
species. 

l~urtliel- studies are planned. 

ll S O  Attend 
IN J U N E ,  a course of 12 lectures on Timber 
Engineering was held at the University of 
Queensland. Mr. J .  D. Boyd, Officer-in- 
Charge of the Timber Mechanics Section of 
tlie Division, deiivered tile lectures, which 
covered all aspects of timber properties 
affecting design of structures. In addition, 
comprehensive coverage was given to modern 
~iietliods of ~iiaiiufacture of various special 
structural units employing timber. 

The course was enthusiastically received 
by over 150 professional engineers and 
architects, and the vigorous discussion which 
followed each lecture indicated a keen 
interest by those attending. 

Industry lends

Equipment for

Utilization Studies

%"

I NVESTIGATIONS into methods of obtaining
better recovery of sawn timber from logs and
elimination of waste in the marketing of
sawn timber are important projects of the
Division's Utilization Section.

Work on these projects was materially
advanced during the last two months by the
loan of equipment to enable studies to be
made at the Division's laboratories rather
than in the field, where the setting up and
carrying out of experiments is always difficult
on machines needed for production.

The first machine received on loan was
a Tri-State finger-jointing machine, made
available by the cooperation of Brown &
Dureau Ltd. and Kauri Timber Co. Ltd., for
an initial period of six months.

This was followed by the first Australian
production model of the Normatic docking
sa\v (Brown & Dureau Ltd.), the latest type of
automatic docking saw available in this
country.

These two machines are being used in the
finger jointing studies in which the Division
has been active for the past two years.
Amongst specific investigations already under
way are a study of jarrah shorts from Western
Australia to determine:

• The recovery in both select and standard
grades made possible by finger jointing

• The distribution and influence of initial
lengths in the final product

lit A joint profile to suit the denser Australian
specIes.

Further studies are planned.
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The Tri-Stafe fi/lgel'~ioinfi/lg II/achine.

During July a Purcell log edger complete
with 100-h.p. motor and switch gear was
made available for a minimum period of
12 months by Trevor Boiler and Engineering
Co. Pty. Ltd. of North Melbourne.

Work plai1l1ed for this machine is a study
of sawing techniques for small-girth logs
which are becoming available in increasing
quantities from the thinning of plantations.

The cooperation of the firms lending these
machines is greatly appreciated and indicates
an awareness of the value of research to the
timber industry.

150 Attend Brisbane Lectures
IN JUNE, a course of 12 lectures on Timber
Engineering was held at the University of
Queensland. Mr. J. D. Boyd, Officer-in
Charge of the Timber Mechanics Section of
the Division, deiivered the lectures, which
covered all aspects of timber properties
affecting design of structures. In addition,
comprehensive coverage was given to modern
methods of manufacture of various special
structural units employing timber.

The course was enthusiastically received
by over 150 professional engineers and
architects, and the vigorous discussion which
followed each lecture indicated a keen
interest by those attending.



SILVER TO^ ASH is the standard trade common 
Imne given to the species known botanically 
as E~rculyptus siebet-inrtn I;. Muell. This 
species is also krlown variously as coast ash 
o r  mountain ash in Victoria and New South 
Wales (and also silvertop ash in Victoria) and 
iro~lbark in Tasmania. 

Habit and Distribution 
The tree is modcratelp tall, ranging in 

height from 100 to 150 ft and having a dia- 
meter of 2-3; ft. l t has mercha~ltable bole of 
approximately half its height, and an  open 
crown of moderate size. The bark is very 
rougll, furrowed, flaky, and dark red-brown 
in colour which is easily recogni~able and has 
given rise to the name of ironbark. Silvertop 
ash occurs in New South Wales in the south 
and central coastal and tableland districts; 
in Victoria it is abundant in the eastern 
coastal and central districts both north and 
~ 0 ~ 1 t h  of the  Dividing Range, and in Tasillania 
it is fo~ind in limited areas of the north-eastern 
coast. 

l'iiulsen. 
The wood is bron~nish in colour, though 

soinetimes pinkish with a fine texture and 
a fairly interlocked grain. Gum veins are 
com~non  in timbcx from some areas, but 
timber from other areas is practically Gee of  
gum. 

'I-here is considerable variation in the 
dei~sity of silvertop ash, the average density 
before reconditioning being 53 8 Ib/cu. i i  a t  
12 per ccnt. moisture content and the range 
45-64 Ib/cu. St. After reconditioning the 
average density is 50 lb/cu. ft ut 12 per cent. 
i l ~ o i s t u ~ e  content. 

The timber is non-durable, being sated in 
durability class 4, although i t  is 111ol.e durable 
illan mountain ash. The sapwood is suscept- 
ible 10 Lyctus attack. 

The timber is hard, strong, and tough, 
being rated in group 13 on its stl-cngth 
propcrtics. I t  is easy to work, linishes 

Silvertop ush (Phoro: f irestry d Timbzr. Burcrru) . 

well if care is taken with machining, and 
takes a good polish. 

Seasoning 
Silvertop ash is considerably more difficult 

to season tllan 'other timbers of the iiasl~" 
group. I t  is prone to check on the bacltsawn 
faces and for this reason quartersawing is 
strongly recommended. Pastial air drying of 
n~aterial before kiln drying, and final rccou- 
ditioning, are desirable. Close spacing of 
strips is necessary in stacking to restrict 
warping. 

Shrinkage while drying from green to 
12 per cent. moisture content averages 10.6 
per cent. tangenlially and 5.7  per ccnt. 
radially before reconditioning, and 7 . 1  per 
cent. and 3 .0: per cent. after reconditioning. 

Uses 
The timber is used lor general building 

construction, heavy construction, Aooring, 
and furniture. It is also used in the munu- 
facture of tool handles, pac1;ing cases, and 
chemical pulp. 

Availability 
Silvertop ash is available in considerable 

quantities in New South Wales and Victoria 
in scantling sizes and as  material suitable for 
kiln drying. 

Silvertop Ash

SILVERTOP ASH is the standard trade common
name given to the species known botanically
as Ellcah'ptus sieberiana F. M uell. This
species is also known variously as coast ash
or mountain ash in Victoria and New South
Wales (and also silvertop ash in Victoria) and
ironbark in Tasmania.

Habit and Distribution
The tree is moderately tall, ranging in

height from 100 to 150 ft and having a dia
meter of 2-3~ ft. It has merchantable bole of
approximately half its height, and an open
crown of moderate size. The bark is very
rough, furrowed, flaky, and dark red-brown
in colour which is easily recognizable and has
given rise to the name of ironbark. Silvertop
ash occurs in New South Wales in the south
and central coastal and tableland districts;
in Victoria it is abundant in the eastern
coastal and central districts both north and
south of the Dividing Range, and in Tasmania
it is found in limited areas of the north-eastern
coast.

Timber
The wood is brownish in colour, though

sometimes pinkish with a fine texture and
a fairly interlocked grain. Gum veins are
common in timbe,r from some areas, but
timber from other areas is practically free of
gum.

There is considerable variation in the
density of silvertop ash, the average density
before reconditioning being 53·8 Ib/cu. ft at
12 per cent. moisture content and the range
45-64 lb/cu. et. After reconditioning the
average density is 50 lb/cu. ft at 12 per cent.
moisture content.

The timber is non-durable, being rated in
durability class 4, although it is more durable
than mountain ash. The sapwood is suscept
ible to Lyctus attack.

The timber is hard, strong, and tough,
being rated in group B on its strength
properties. It is fairly easy to work, ilnishes

Silvel'top ash (Photo: Forestry & Timb2r Bureau).

well if care is taken with machining, and
takes a good polish.

Seasoning
Silvertop ash is considerably more difficult

to season than 'other timbers of the "ash"
group. It is prone to check on the backsawn
faces and for this reason quartersawing is
strongly recommended. Partial air drying of
material before kiln drying, and final recon
ditioning, are desirable. Close spacing of
strips is necessary in stacking to restrict
warping.

Shrinkage \vhile drying from green to
12 per cent. moisture content averages 10·6
per cent. tangentially and 5· 7 per cent.
radially before reconditioning, and 7·1 per
cent. and 3·8 per cent. after reconditioning.

Uses
The timber is Llsed for general building

construction, heavy construction, flooring,
and furniture. It is also used in the manu
facture of tool handles, packing cases, and
chemical pulp.

Availability
Silvertop ash is available in considerable

quantities in New South Wales and Victoria
in scantling sizes and as material suitable for
kiln drying.
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A I * D 
13.y P. RLJDMAN, P~.cscrvation Section 

D I I K A I ~ I L  I I 'I 1s a n  2111-embracing word used to 
cover a numbe~. of quite clistilict properties of 
lvood, illcluding the resistance to biological, 
chemical, and physical attack. Biological 
resistance includes the resistance to fungi 
(decay or sofi rot), ~nsects (e.g. termite or 
Lyclus), and marine borers (e.g. Teredo). 
('hciilical resistance covers the resistance to 
acids, alkalis, etc. Physical resistmce is tlie 
lesistanct: to abrasion, and  usually included 
in this category because of its abrasive 
re la t io~~sl i~p is the weathering resistance to 
v,ind, sain, 2nd alternate wetting and drying. 

k'or the succzssful economic utilization of 
~ o o d  I L  is necessary to determine these 
I-csistances ir l  order to assess a timber's value 
1'0, various LISZS, e.g. as a fence post or in 
window joinery. Timbers of low decay 
andlor termite resistance and whose structure 
allows the penetrat~on of 11cjulds are now 
fi equently treated wi t11 wood preservatives 
citiicr by pressuse impregnation or dif i~sion 
from concentrated solutions a t  normal 
111 cssures and temperatures, and these 
< i .  

J I I ~ ~ I O V ~ C ~ "  Linlbcl.s m ~ i s l  also be tested for 
durability. Of the three main types of attack 
to M / I ~ ~ c I ~  wood is susceptible, resistance to 
ljiological and physical attack niay be 
determined in tlie lield using long-term tests, 
and i n  most cases b~ologicai resistailce can be 
dete~.lnined reasonably satisfactorily by 
J elatively short laboratory tests. 

The metliods adopted througliout the world 
for testing i n  the field natural and pre- 
szl-vativc-induced resisiance to decay or 
tennite attack are allnost identical and differ 
o ~ l y  in minor details. The term "graveyard" 

tests is applied to those i n  wliicli the specimens 
are partially bur~ed in the soil, but are not 
subjected to the wear and tear that would be 
received in  normal use. The specimens are 
frequently in tlie form of squared or  round 
stakes 1 or  3 in. in cross section and approxi- 
lilately 18 in. long, the major past of the stake 
being buried i n  the ground. It  is in this top- 
soil layer that the decay hazard is liigliest 
since there is usually adequate moisture and 
abundant oxygen. In addition, termitzs 
irsually work in the topsoil, though they will 
go lower. Instead of small stakes, posts or 
poles may be used as specimens, and in such 
cases they are sunk lo the normal depth that 
would apply in service. 

Dccay test sites are clioseri after sti~dying 
rainfii11 and temperature, whilst termitc tests 
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ethods of esting urcability
PART I. FIELD TESTS

By P. RUDMAN, Preservation Section

DURABILITY is an all-embracing word used to
cover a number of quite distinct properties of
wood, including the resistance to biological,
chemical, and physical attack. Biological
resistance includes the resistance to fungi
(decay or soft rot), insects (e.g. termite or
Lyctus), and marine borers (e.g. Teredo).
Chemical resistance covers the resistance to
acids, alkalis, etc. Physical resistance is the
resistance to abrasion, and usually included
in this category because of its abrasive
relationship is the weathering resistance to
wind, rain, and alternate wetting and drying.

For the successful economic utilization of
\vood it is necessary to determine these
resistances in order to assess a timber's value
for various uses, e.g. as a fence post or in
window joinery. Timbers of low decay
and/or termite resistance and whose structure
allows the penetration of liquids are now
frequently treated with wood preservatives
either by pressure impregnation or diffusion
from concentrated solutions at normal
pressures and temperatures, and these
"improved" timbers must also be tested for
durability. Of the three main types of attack
to which wood is susceptible, resistance to
biological and physical attack may be
determined in the field using long-term tests,
and in most cases biological resistance can be
determined reasonably satisfactorily by
relatively short laboratory tests.

The methods adopted throughout the world
for testing in the field natural and pre
serva ti ve-induced resistance to decay OF

termite attack are almost identical and differ
ol~ly in minor details. The term "graveyard"

tests is applied to those in which the specimens
are partially buried in the soil, but are not
subjected to the wear and tear that would be
received in normal use. The specimens are
frequently in the form of squared or round
stakes I or 2 in. in cross section and approxi
mately 18 in. long, the major part of the stake
being buried in the ground. It is in this top
soil layer that the decay hazard is highest
since there is usually adequate moisture and
abundant oxygen. In addition, termites
usually work in the topsoil, though they will
go lower. Instead of small stakes, posts or
poles may be used as specimens, and in such
cases they are sunk to the normal depth tha t
would apply in service.

Decay test sites are chosen after studying
rainfall and temperature, whilst termite tests

A type 0/ graveyard showing stakes placed ([rol/nd
a termite mOl/nd to determine tenllite resistance.



'I 

-4 gmveyard sho~c~ing poles being tested fbi. decay resistance. 111 rnost i~~s tar~ces  f l ~ e  poles Irave bee11 prrrposel)~ 
kept short. 

are carried out around the base of a natural 
termite mound 01. colony. The accompanying 
photographs show two types of graveyard. 
Suficient samples of the one type of timber 
are used so that a reliable estimate of the 
average decay or termite resistance for that 
type may be made, and also of the variability 
within that type. It  is common practice to 
cai-sy out such an experjment a t  more than 
one sitc in the locality concerned so that local 
patterns as \wll as overall pictures may be 
obtained. 

A graveyard test constitutes a comparison 
of a number of diflerent species and/oi- 
preservative treatments and a t  a later date, 
should new experiments be coinmenced, it is 
usual to i~ lc l~tde  otlzer timbers whose resist- 
ancc has been or is being determined, these 
acting as "controls" to enable different 
experiments to be coinpared. A decay- or 
ieriiliic-s~isceptiblc i imber  is invariably 
inclucled in all experiments to indicate the 
degree of hazard a t  the site, this control 
limber being replaced with more control 
timber after it has decayed or been eaten. 

\$/here stakes nre used, they are all with- 
drawn from the ground a t  approximately 
yearly intervals and examined for deterior- 
ation, e.g. whether decay is absent or present, 
well advanced, etc., or ~vhet l~er  termites are 
active in the wood, have been active and are 
no longer present, etc. Stakes which have not 
been destroyed are then reburied in their 
original holes and the soil repacked around 
them. 'Tiinbei-, other than control timber, 
\vhich has been destroyed, is not replaced, but 

the failure recorded. I n  graveyard tests of 
posts or  poles, inspection is made by remov- 
ing soil from around each specimen to a depth 
of up to 12 in. and replacing the soil after 
observation of the specimens. 

I11 graveyard tests such as these, decay- or  
ter~llite-susceptible timber will last only 1-3 
years, whilst resistant timbers will last longer, 
depending upon their degree of resistance. 
Highly resistant timbers will last 25 years o r  
longer. 

In testing the effectiveness of a wood 
preservative, a decay- 01- termite-susceptible 
timber is naturally chosen as the control 2nd 
for impregnation with preservative, e.g. 2 in. 
by 2 in. by 18 in. staltes of Pilrlrs tm'icrtn 
sapwood and 2 in. diameter rounds by 18 in. 
long (saplings) of El~cr1yptu.s I ~ W ~ I I S  sap- 
wood or  E. obliqira sapwood. Stakes such as 
these are impregnated to give a number of 
concentrations of the preservative. Alter- 
natively, sample stakes may be cut from 
pretreated material in an endeavour to expose 
imperfectly treated wood. Tile advantage 01 
having a number of different preservative 
retentions is that the lowest loading will h i i  
relatively early, that is possibly ilfter 5 years 
for a good preservative, whilst the higher 
loadings of a poorer preservative nzay be 
f d i n g  a t  about the same time. Thus a corn- 
parison is available and a reasonable pre- 
diction may be nlade of the expected life of 
the higher loadings of a good preservative 
without having to wait perhaps 25 years, as 
is the case with a naturally highly durable 
timber. 

A grm'eyard showing poles being tested for decay resistance. III most instances '?he poles have been purposely
kept short.

are carried out around the base of a natural
termite mound or colony. The accompanying
photographs show two types of graveyard.
Sufficient samples of the one type of timber
are used so that a reliable estimate of the
average decay or termite resistance for that
type may be made, and also of the variability
within that type. It is common practice to
carry out such an experiment at more than
one site in the locality concerned so that local
patterns as well as overall pictures may be
obtained.

A graveyard test constitutes a comparison
of a number of diff'erent species and/or
preservative treatments and at a later date,
should new experiments be commenced, it is
usual to include other timbers whose resist
ance has been or is being determined, these
acting as "controls" to enable different
experiments to be compared. A decay- or
termite-susceptible timber is invariably
included in all experiments to indicate the
degree of hazard at the site, this control
timber being replaced with more control
timber after it has decayed or been eaten.

\Vhere stakes are used, they are all with
drawn from the ground at approximately
yearly intervals and examined for deterior
ation, e.g. whether decay is absent or present,
well advanced, etc., or whether termites are
active in the wood, have been active and are
no longer present, etc. Stakes which have not
been destroyed are then reburied in their
original holes and the soil repaclced around
them. Timber, other than control timber,
which has been destroyed, is not replaced, but
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the failure recorded. In graveyard tests of
posts or poles, inspection is made by remov
ing soil from around each specimen to a depth
of up to 12 in. and replacing the soil after
observation of the specimens.

In graveyard tests such as these, decay- or
termite-susceptible timber will last only 1-3
years, whilst resistant timbers will last longer,
depending upon their degree of resistance.
Highly resistant timbers will last 25 years or
longer.

In testing the effectiveness of a wood
preservative, a decay- or termite-susceptible
timber is naturally chosen as the control and
for impregnation with preservative, e.g. 2 in.
by 2 in. by 18 in. stakes of PiJllls radiata
sapwood and 2 in. diameter rounds by 18 in.
long. (saplings) of Eucalyptus regnans sap
wood or E. obliqua sapwood. Stakes such as
these are impregnated to give a number of
concentrations of the preservative. Alter
natively, sample stakes may be cut from
pretreated material in an endeavour to expose
imperfectly treated wood. The advantEl.ge of
having a number of different preservative
retentions is that the lowest loading will fail
relatively early, that is possibly after 5 years
for a good preservative, whilst the higher
loadings of a poorer preservative may be
failing at about the same time. Thus a com
parison is available and a reasonable pre
diction may be made of the expected life of
the higher loadings of a good preservative
without having to wait perhaps 25 years, as
is the case with a naturally highly durable
timber.



Graveyard tests cover the general needs for 
determining decay and termite resistance in 
sapwood and heartwood. However, it is 
frequently necessary to have inforination of 
a more specialized nature covering more than 
just biological attack. For example, we may 
want to know whether a inoderately decay- 
resistant fence post 6 in. in diameter and 
having a 1-in. band of effectively treated 
sapwood will retain sufficient strength to give 
satisfactory service life, even after part of the 
heartwood has decayed. To answer such 
questions, "service" tests are used, the 
specinlens being observed under normal 
service conditions. Service tests have been 
designed in Australia to improve fence post 
and power transmission pole utilization, and 
to help railways improve sleeper quality. 
In the latter case, for example, decay resist- 
ance is only one of a number of important 
factors, others being freedom from gross 
cliecks, resistance to abrasion around the rail, 
and spike-holding capacity. Specimens are 
actually installed in a power line, in a fence, 
or in a railway track and their performance 
recorded. 

In recent times the Division has designed 
and installed two new tests, one for soft rot 
in cooling towers and the olher for marine 
organisms (see Newsletter No. 262, April 
1960). In the first test, a comparison is being 
inade of the natural resistance to soft rot of 

a number of timbers and of Pinzrs ixdirrtn 
impregnated with a water-borne preservative, 
the service tests being conducted in 30 cooling 
towers throughout Australia. These timbers, 
cut like the thin-sectioned slats normally used 
in the filling, are being inspected regularly for 
signs of attack. The second new field test is 
one comparing the marine borer resistance of 
Pilzus radiata treated with various preser- 
vatives with known marine borer resistant 
timbers, and specimens have been placed in 
four Australian harbours. 

From the foregoing it will be obvious that 
whilst graveyard tests, field tests, and service 
tests ultimately give thg'required answer about 
natural resistance ofie may have to wait for 
a quarter of a century for detailed infor- 
mation as to the minor differences between 
timbers. It is, however, possible in most 
cases to make use of the information as it 
becomes available throughout the test, and in 
preservative field tests reasonably reliable 
predictions may be inade of the long-term 
results after about 5 years by the use of lower 
loadings of preservatives as well as higher 
loadings. However, 5 years is, in many cases, 
too long and laboratory tests have been 
studied throughout the world in order to try 
to obtain relatively good results within the 
space of a year or even less. These laboratory 
tests will be discussed in Part 11, to app3ar 
in next month's Newsletter. 

Maintaining a Uniform Tooth Pitch with 
Hand-operated Gulleting Machines 

By D. S.  JONES, Utilization Section 

WHILE autonlatic saw-sharpening machines 
make it possible to grind circular saws with 
high precision, giving a uniform tooth shape 
and tooth pitch and a perfectly round blade, 
their cost li~nits their use to sawn~ills which 
have a fairly large number of saws to be 
sharpened. Hence, the hand-operated gullet- 
ing ~nacliine wilI remain standard grinding 
equipment in the majority of Australian mills 
for many years to come. 

Hand gulleters are simple and versatile 
machines and it is possible to produce an 
excellent finish on saws. However, unless 
vigilance is exercised by the operator, saws 
can imperceptibly degenerate into a very bad 
condilion. They can become out-of-round, 
and gullet depths, tooth shapes, and tooth 

pitches can become uneven. Each of these 
faults can impose rapidly aliernating loads on 
the blade, tlle maxinlunl load a t  each 
revolution being greater than the average load 
imposed by normal sawing. In addition, local 
high temperature areas will occur in the 
regions adjacent to the more heavily loaded 
teeth. Saws in this condition will deflect and 
make crooked cuts under inuch lighter 
sawing conditions than would deflect a 
properly prepared blade. 

Irregular tooth spacings can sometimes 
have a particularly damaging influence on 
sawing efficiency, and bad saw behaviour has 
so~netiines been attributable to this fault 
alone. One strange feature with hand gullet- 
ing is that frequently every second tooth 

Gra veyard tests cover the general needs for
determining decay and termite resistance in
sapwood and heartwood. However, it is
frequently necessary to have information of
a more specialized nature covering more than
just biological attack. For example, we may
want to know whether a moderately decay
resistant fence post 6 in. in diameter and
having a I-in. band of effectively treated
sapwood will retain sufficient strength to give
satisfactory service life, even after part of the
heartwood has decayed. To answer such
questions, "service" tests are used, the
specimens being observed under normal
service conditions. Service tests have been
designed in Australia to improve fence post
and power transmission pole utilization, and
to help railways improve sleeper quality.
In the latter case, for example, decay resist
ance is only one of a number of important
factors, others being freedom from gross
checks, resistance to abrasion around the rail,
and spike-holding capacity. Specimens are
actually installed in a power line, in a fence,
or in a railway track and their performance
recorded.

In recent times the Division has designed
and installed two new tests, one for soft rot
in cooling towers and the other for marine
organisms (see Newsletter No. 262, April
1960). In the first test, a comparison is being
made of the natural resistance to soft rot of

a number of timbers and of Pinus radiata
impregnated with a water-borne preservative,
the service tests being conducted in 30 cooling
towers throughout Australia. These timbers,
cut like the thin-sectioned slats normally used
in the filling, are being inspected regularly for
signs of attack. The second new field test is
one comparing the marine borer resistance of
Pinus radiata treated with various preser
vatives with known marine borer resistant
timbers, and specimens have been placed in
four Australian harbours.

From the foregoing it will be obvious that
whilst graveyard tests, field tests, and service
tests ultimately give th~, required answer about
natural resistance orIe may have to wait for
a quarter of a century for detailed infor
mation as to the minor differences between
timbers. It is, however, possible in most
cases to make use of the information as it
becomes available throughout the test, and in
preservative field tests reasonably reliable
predictions may be made of the long-term
results after about 5 years by the use of lower
loadings of preservatives as well as higher
loadings. However, 5 years is, in many cases,
too long and laboratory tests have been
studied throughout the world in order to try
to obtain relatively good results within the
space of a year or even less. These laboratory
tests will be discussed in Part Il, to app~ar

in next month's Newsletter.

Maintaining a Uniform Tooth Pitch with
Hand-operated Gulleting Machines

By D. S. JONES, Utilization Section

WHILE automatic saw-sharpening machines
make it possible to grind circular saws with
high precision, giving a uniform tooth shape
and tooth pitch and a perfectly round blade,
their cost limits their use to sawrl1.ills which
have a fairly large number of saws to be
sharpened. Hence, the hand-operated gullet
ing machine will remain standard grinding
equipment in the majority of Australian mills
for many years to come.

Hand gulleters are simple and versatile
machines and it is possible to produce an
excellent finish on saws. However, unless
vigilance is exercised by the operator, saws
can imperceptibly degenerate into a very bad
condition. They can become out-of-round,
and gullet depths, tooth shapes, and tooth

pitches can become uneven. Each of these
faults can impose rapidly alternating loads on
the blade, tJle maximum load at each
revolution being greater than the average load
imposed by normal sawing. In addition, local
high temperature areas will occur in the

. regions adjacent to the more heavily loaded
teeth. Saws in this condition will deflect and
make crooked cuts under much lighter
sawing conditions than would deflect a
properly prepared blade.

Irregular tooth spacings can sometimes
have a particularly damaging influence on
sawing efficiency, and bad saw behaviour has
sometimes been attributable to this fault
alone. One strange feature with hand guUet
ing is that frequently every second tooth
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develops a long pitch and every other tooth 
a short one. This results in the teeth on one 
side of the saw making heavier bites than the 
teeth on the other side. A saw in this con- 
dition will obviously tend to deflect sideways 
and make crooked cuts. Continual correction 
of this fault by adjustment of the paclcings 
will result in loss of sawing time and may 
also cause other faults to develop, such as 
overheating of the blade. 

Most of the deficiencies of hand-operated 
gulleting can be overcome. For example, 
roundness of saws is maintained within 
Lolerable limits by stripping the saw before 
i t  is removed for sharpening. Gullet depths 
are usually kept uniform by the use of an 
adj us [able stop to control the depth of travel 
of the stone. However, the maintenance of 
a uniform tooth shape and tooth pitch is 
entirely dependent on the care of the operator. 

As a uniform tooth pitch is such an 
essential feature of a well-prepared saw, but 
is so difficult to achieve, a device to assist 
operators to obtain a uniform pitch would 
be an asset. Such a device can quite easily 
be built onto any hand-operated gulleting 
~nachine in the form of a simple tooth stop. 
The principle of operation of this device is 
illustrated diagran~atically above. It consists 
of a pawl which rests on the teeth and is 
pivotcd at its other end. This end is bolted 
into a slot to provide an adjustnlent for 
various tooth pitches. An adjusting screw 
allows the pawl to be set to the correct height 
on the tooth breast. 

Assume that the operator controls the 
stone with his right hand and rotates the saw 
with his left. As he grinds the back of the 
tooth, rotating the saw in an anti-clockwise 
direction, the pawl rises up the back of the 
preceding tooth and drops into the gullet; 
The saw is then pressed in a clockwise 

I 

direction against .the pawl, which acts as 
a stop, and the stone is brought down against 
the breast of the tooth being sharpened. 
Then the back of the next tooth is ground 
and the procedure is repeated for each tooth 
on the saw. 

It is clear that if a pitch is short the stone 
will grind more heavily on the breast, and if 
a pitch is long the stone will touch the breast 
lightly, or nliss it altogether. In this ~nanner 
irregular pitches are progressively corrected, 
and once the tooth spacings have become 
uniform they will autolnatically remain 
unifornl. ,, :4 

When using the de?ice to correct the tooth 
spacings on saws which have been hand 
gulleted for some time, and which could have 
badly spaced teeth, it is advisable to first 
concentrate on correcting the tooth spacings 
by grinding only the tooth fronts. When the 
pitches are sufficiently uniform the saws can 
then be stripped and the backs of the teeth 
ground to eliminate the strip marks. This will 
ensure that the tooth heights are uniform as 
well as the tooth pitches. 

Methods of constructing the equipment and 
attaching it to the gulleter can be worked out 
to suit individual machines, and refinements 
may be advantageous. For example, the 
addition of a horizontal screw to the slot 
adjustment to facilitate fine pitch settings 

I 

could be useful. However, it is clear from 
the figure that, if the pawl lies at an angle to 
the horizontal, adjustment of the depth screw 
will produce small alterations of pitch and 
the depth screw can therefore be conveniently 
used as a fine pitch adjustment. 

While it is very simple, and cheaply 
constructed, a tooth stop on the lines 
described above should make the operation 
of hand-gulleting ~nachines very much more 
accurate and would result in saws being 
more uniformly sharpened. Sawing efficiency 
 nus st accordingly improve. 

THE following donations were received by the 
Division during August : 
Sydney & Suburban Timber 

Merchants' Association . . £100 0 0 
Alan F. Kenealy, Melbourne . . £26 5 0 
Timber Transporters Ltd., 

Port Adelaide . .  . .  . .  £200 0 0 
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direction against. the pawl, which acts as
a stop, and the stone is brought down against
the breast of the tooth being sharpened.
Then the back of the next· tooth is ground
and the procedure is repeated for each tooth
on the saw.

It is clear that if a pitch is short the stone
will grind more heavily on the breast and if
a pitch is long the stone will touch th~ breast
lightly, or miss it altogether. In this manner
irregular pitches are progressively corrected,
an~ once the tooth spacings have become
ul1lform they will automatically remain
uniform. . :i,

When using the de~ice to correct the tooth
spacings on saws which have been hand
gulleted for some time, and which could have
badly spaced teeth, it is advisable to first
concentrate on correcting the tooth spacings
by grinding only the tooth fronts. When the
pitches are sufficiently uniform the saws can
then be stripped and the backs of the teeth
ground to eliminate the strip marks. This will
ensure that the tooth heights are uniform as
well as the tooth pitches.

Methods of constructing the equipment and
attaching it to the gulleter can be worked out
to suit individual machines, and refinements
may be advantageous. For example the
addition of a horizontal screw to th~ slot
adjustment to facilitate fine pitch settings
could be useful. However, it is clear from
the figu.re that, if ~he pawl lies at an angle to
th.e hOrIzontal, adjustment of the depth screw
will produce small alterations of pitch and
the depth screw can therefore be conveniently
used as a fine pitch adjustment.

While it is very simple, and cheaply
constructed, a tooth stop on the lines
described above should make the operation
of hand-gulleting machines very much more
accurate. and would result in. saws being
more umformly sharpened. Sawing efficiency
must accordingly improve.
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dGvelops a long pitch and every other tooth
a short one. This results in the teeth on one
side of the sa w making heavier bites than the
teeth on the other side. A saw in this con
dition will obviously tend to deflect sideways
and make crooked cuts. Continual correction
o~ this faul.t by adjustment of the packings
WIll result 11l loss of sawing time and may
also cau~e other faults to develop, such as
overheatll1g of the blade.

Mo.st of the deficiencies of hand-operated
gulletll1g can be overcome. For example,
roundness of saws is mai ntained within
~ol.erable limits by stripping the saw before
It IS removed for sharpening. Gullet depths
ar~ usually kept uniform by the use of an
adjustable stop to control the depth of travel
of the stone. However, the maintenance of
a ~niforIl1 tooth shape and tooth pitch is
entIrely dependent on the care of the operator.

As a uniform tooth pitch is such an
~ssentia.l feature of a well-prepared saw, but
IS so dIfficult to achieve, a device to assist
operators to obtain a uniform pitch would
be an. asset. Such a device can quite easily
be bUllt onto any 'hand-operated gulleting
machin~ i~l the form of.a simple tooth stop.
The pnncIple of operatIOn of this device is
illustrated diagramatically above. It consists
of a pawl which rests on the teeth and is
pivoted at its other end. This end is bolted
into a slot to provide an adjustment for
various tooth pitches. An adjusting screw
allows the pawl to be set to the correct height
on the tooth breast.

Assume that the operator controls the
stone with his right hand and rotates the saw
with his left. As he grinds the back of the
tooth, rotating the saw in an anti-clockwise
direction, the pawl rises up the back of the
preceding tooth and drops into the gullet.
The saw is then pressed in a clockwise
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Methods of Testing Durability 
PART I I. LABORATORY TEST$ 
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By P. RUDMAN, Preservation Section 

I N  THE p r e ~ i o i ~ s  issue the techniques used for 
the field testing of biological resistance 
(e.g. graveyard tests) and of biological and 
physical resistance (e.g. service tests) were 
discussed, attentioil being drawn to the long- 
term nature of such trials, and of the means 
available lo enable reasonable predictions of 
behavio~~r to be made after about 5 years. 
I n  recenl years laboratory tests have been 
develo'ped which enable assessments of 
biological resistance to be made after 6-12 
months. Because of the varied nature of 
physical attack to which wood is subjected, 
laboratory tests of physical resistance are 
rarely made, though for specific uses of wood, 
specialized n~ethods have bee11 developed. 
Preservative-treated wood is frequently 
"weathered" i n  the laboratory prior to 
biological testing in order to assess the degree 
of permanence of the preservative. 

The laboralory tests which indicate decay 
and termite and borer resistance are basically 
similar in that in all cases small wood blocks 
are exposed at a controlled temperature 
(8040°F) and humidity (65-100 per cent. 
R.1-I.) to a single species of organism, and 
attack allowed to proceed for a number of 
months. At the end of this incubation 
period the blocks are withdrawn and the 
severity of attack is assessed by methods 
described below. 

I n  testing, one should aim at exposing the 
specimens as nearly as possible to those 
organisms which would attack the wood in 
service. This raises a major problem in the 
laboratory testing of decay resistance, since 
it would be impossible to test the wood 
against all the fungi which occur i n  the field, 

as they are far too numerous and varied. 
A compromise is therefore reached, by 
choosing a number of fungi-at least three 
and preferably five or six-which are of 
widespread occurrence, are active wood- 
ratters, amenable to laboratory manipulation, 
and which cause different types of rot, e.g. 
white rot or brown rot. Three or more tests 
are then run concurrently using each of the 
fungi selected. 

A similar scheme is used for the testing of 
wood treated with a preservative and it is 
usual to include some fungi which are known 
to be particularly tolerant to one or more of 
the constituents of the preservative, e.g. the 
fungus Lentinus lepicleus is used throughout 
the world for testing creosote preservatives 
because of its known tolerance to large 
cseosote concentrations. It is unlikely that 
nlany other fungi could attack creosoted 
wood as actively as this fungus and the con- 
centration of creosote inhibiting the growth 
of this fungus would probably be sufficient 
to inhibit any other fungi. 

There are two teclmiques for testing decay 
resistance in the laboratory, the differences 
being relatively minor ones. England, 
Germany, and the Scandinavian countries 
prefer to grow the fungus on a nutrient jelly 
(agar) medium and then later lay the block 
of wood on a slightly raised glass platform 
just over the surface of the fungus. This 
method, named the Kolle flask technique 
(agar-block method) utilizes a small reservoir 
of water in the neck of the flask to maintain 
the desired humidity. The United States, 
New Zealand, and Australia use the Leutritz 
technique (soil-block method), in which the 
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IN THE previous issue the techniques used for
the field testing of biological resistance
(e.g. grav'eyard tests) and of biological and
physical resi~tance (e.g. service tests) were
discussed, attention being drawn to the long
term nature of such trials, and of the means
available to enable reasonable predictions of
behaviour to be made after about 5 years.
1n recent years laboratory tests have been
develo'ped which enable assessments of
biological resistance to be made after 6-12
months. Because of the varied nature of
physical attack to which wood is subjected,
laboratory tests of physical resistance are
rarely made, though for specific uses of wood,
specialized methods have been developed.
Preservative-treated wood is frequently
"weathered" in the laboratory prior to
biological testing in order to assess the degree
of permanence of the preservative.

The laboratory tests which indicate decay
and termite and borer resistance are basically
similar in that in all cases small wood blocks
are exposed at a controlled temperature
(80-90°F) and humidity (65-100 per cent.
R.B.) to a single species of organism, and
attack allowed to proceed for a number of
months. At the end of this incubation
period the blocks are withdrawn and the
severity of attack is assessed by methods
described below.

In testing, one should aim at exposing the
specimens as nearly as possible to those
organisms which would attack the wood in
service. This raises a major problem in the
laboratory testing of decay resistance, since
it would be impossible to test the wood'
against all the fungi which occur in the field,

as they are far too numerous and varied.
A compromise is therefore reached, by
choosing a number of fungi-at least three
and preferably five or six-which are of
widespread occurrence, are active wood
ratters, amenable to laboratory manipulation,
and which cause different types of rot, e.g.
white rot or brown rot. Three or more tests
are then run concurrently using each of the
fungi selected.

A similar scheme is used for the testing of
wood treated with a preservative and it is
usual to include some fungi which are known
to be particularly tolerant to one or more of
the constituents of the preservative, e.g. the
fungus Lentinus lepideus is used throughout
the world for testing creosote preservatives
because of its known tolerance to large
creosote concentrations. It is unlikely that
many other fungi could attack creosoted
wood as actively as this fungus and the con
centration of creosote inhibiting the growth
of this fungus would probably be sufficient
to inhibit any other fungi.

There are two techniques for testing decay
resistance in the laboratory, the differences
being relatively minor ones. England,

. Germany, and the Scandinavian countries
prefer to grow the fungus on a nutrient jelly
(agar) medium and then later lay the block
of wood on a slightly raised glass platform
just over the surface of the fungus. This
method, named the Kolle flask technique
(agar-block method) utilizes a small reservoir
of water in the neck of the flask to maintain
the desired humidity. The United States,
New Zealand, and Australia use the Leutritz
technique (soil-block method), in which the



fungus is establislicd on a veneer of decay- 
susceptible wood placed in a jar containing 
moist soil, tlie block of wood being placed 
later. on the fungus. After the incubation 
pcriod, tlie length of which varies according 
to the fungus, the blocks are removed aild 
the loss 111 \?eight determined (this applies to 
both the a b o w  tecliiiiques). The weight loss 
1s then expressed as a percentage of the 
original \veight of ~ ~ o o d ;  lo\v percentage 
l o ~ a ~ s  are ~ n d i c a t i ~ e  of high decay resistance 
to that p a ~ ~ i c u l a r  fungus. The results from 
the f ~ ~ n g i  asc collatcd a n d  tlic overall decay 
I csistance then assessed. 

I n  lu11orato1-y termite resisiancc testlng, 
similar diflicult~cs to those in decay sesistance 
testing are encountered and similar action is 
taken, but a further dificultp is present with 
termites because, unlike fungi, they are 
niobilc creatures and arc not compelled to 
devoirr the t ~ m b e r  upon which they find 
themselves and may search for a timber to 
suii t l~eir tastes. This tlien means that in 
l abo ra to~y  tests one should have a large 
n~lrnber of tim1x1- species in the one container 
and note tlie o ~ - d c ~ -  and the rate at  which they 
ale  artac1,ed so as to simtrlate field condit~ons. 
This is obviously ~mprac t~ca l ,  cspeciallp 
\;\,lien 11 1s considered that a psoport~on of 

such a test M ~ O L I ~ ~  have to be repeated if 
a fusther tiniber or  preservative treatment 
were to  be tested. The only short-term 
label-atory test then, is a " c o m p ~ ~ l s ~ o n "  test, 
that is, the termites are compelled to eat the 
timber species o r  die. This type of test, 
developed by the C.S.I.R.O. Division of 
Entomology is to  date the only short-term 
quantitative test available in tlie wo1.1d for the 
type of termites (subter~xnean)  found i n  
Australia, tliough the I'uerto l i ica~is  have 
a test for the dry\vood termites (found in 
New Guinea) which may take L I ~  to 3-4 years. 

In  the Australian method, a terrii~te mound 
is transferred from tlie bush to the laboratosy, 
the termites separated from the material 
from which the mound 1s cons t r~~cted ,  and 
tlien a known number of termites, together 
w ~ t h  mound material are added to a jar in  
whicli are placed ~ O L I S  bIocI<s of the wood to 
be tested. After capping, the jar is incubated 
for 84 days, during which time the jars are 
i~ispected daily to  determine if tlic termites 
have died out throi~gli  using tlic timber as 
their sole source of food. Should they be 
alive a t  the elid of tlie incubation period the 
percentage susvival is noted and  the amount 
of wooci they have eaten is measured. 

In carrying out 1abosato1-y decay and 

Left: the Kolle t('chnic/lle (agar-block method)jilr the laboratory determination 01' decay resistance.

Centre: The L(,I/tritz techniqlle (soil-block method) ./ill· the laboratory determination 01' decay resistance.

Hight: Laboratory determination (II' termite resistance, illllstrating termites, mOllnd material, and ([((([cked wood.

fungus is established on a veneer of decay
susceptible wood placed in a jar containing
moist soil, the block of wood being placed
later on the fungus. After the incubation
period, the length of which varies according
to the fungus, the blocks are removed and
the loss in weight determined (this applies to
both the above techniques). The weight loss
is then expressed as a percentage of the
original weight of wood; low percentage
losses are indicative of high decay resistance
to that particular fungus. The results from
the fungi arc collated and the overall decay
resistance then assessed.

In laboratory termite resistance testing,
similar difllculties to those in decay resistance
testing are encountered and similar action is
taken, but a further difllculty is present with
termites because, unlike fungi, they are
mobile creatures and are not compelled to
devour the timber upon which they find
themselves and may search for a timber to
suit their tastes. This then means that in
laboratory tests one should have a large
number of timber species in the one container
and notc the order and the ratc at which thcy
arc attacked so as to simulate lield conditions.
This is obviously impractical, especially
whcn it is considcrcd that a proportion of

such a test would have to be repeated if
a further timber or preservative treatment
were to be tested. The only short-term
laboratory test then, is a "compulsion" test,
that is, the termites are compelled to eat the
timber species or die. This type of test,
developed by the C.S.I.R.O. Division of
Entomology is to date the only short-term
quantitative test available in the world for the
type of termites (subterranean) found in
Australia, though the Puerto Ricans have
a test for the drywood termites (found in
New Guinea) which may take up to 3-4 years.

In the Australian method, a termite mound
is transferred from the bush to the laboratory,
the termites separated from the material
from which the mound is constructed, and
then a known number of termites, together
with mound material are added to a jar in
which are placed four blocks of the wood to
be tested. After capping, the jar is incubated
for 84 days, during which time the jars are
inspected daily to determine if the termites
have died out through using the timber as
their sole source of food. Should they be
alive at the end of the incubation period the
percentage survival is noted and the amount
of wood they have eaten is measured.

In carrying out laboratory decay and



t c ~ n ~ ~ t e  tests 011 \vood whicli has been treated 
with a preservative and is intended for outside 
uses (e.g. fence post or  plinth, house stump, 
ctc.) it is desirable to weather the wood 
attilicially to try and simulate outdoor wet 
co~iditions prior to cietermin~ng biological 
resistance, since it is ~~se l e s s  testing a pre- 
servative which is not suiliciently fixed in the 
wood to res~st natural \veathering. This 
art~ficial \veatlm-ing almost invariably i~ivolves 
leaching the trcated wood with water over 
a ptxi-iod of weeks; occasionally hot water IS 

used but the LISC of cold ru~ining water or 
s l i a k ~ ~ l g  in fi-eq uently changed cold watcr are 
more common riiethods. With wood pre- 
se~v:~tives of the liquid type such as creosote, 
loss of thc presewalive by volatilization has 
also to be considered and so the treated wood 
1s i~sually subjected to alternate drying and 
leaching cycles prior to biological testing. 

Ll)c r l r ,  and A ~ I O / I I ~ M  tests are performed in 

a - e  inspected a t  intervals and the ni~mber 
and activity of the larvae deterniined. Should 
the timber he fairly susceptible to attack the 
number of the progeny and tlie time taken 
to pass through tlie larval stagc ( d ~ i r i ~ i g  
which the wood is actively destroyed), 
pupate, and re-emerge from Ihe sul-face of 
the wood as mature insects are used to deter- 
mine the resistance rating of tlie timber. 

With cautious interpretation, the types of 
11iological tests outlined have proved to be 
extremely ~lseful in predicting the durability 
of timber, b i~ t  it is recognized thal they are  
not a replacement for the long-term field 
tests \vIiich should alilays accompany them. 

'T1-r~ follo\ving donations were received by 
the Division during September : 

the Ialzoratosy by introducing a known equal Slazengers (Aust.) Pty. Ltd., 
nurnlxr of' male and female insects into a jar Sydney . . . . . . . . f l 5  
contain~ng a block of wood and a little so11 Cairns Timber Ltd., Queensland f 3 0  
(as u foothold to ellable tlie insect to move A .  E. Gibson Pty. Ltd., Kendall, 
onto and  o f  the blocl, of wood). The blocks N.S.W. . . . . . . f 10 

I)LJJUI\~(,  the last few years the number of com- 
m e ~ c ~ a l l y  available aclhes~ves has increased 
so rap~dly that some confus~on as to their 
properties and use has arisen in the trade. 
While this 1s offiet, to a certain extent, by tlie 
litel a ture produced by the various adllesive 
manufi tc t i~~~c~-s ,  i t  wJas felt that a definite need 

existed for a concise summary of tlie prope~-ties 
and uses of the principal types. 

Trade Circular No. 49 Wood ilr1iic.ri~~e.s- 
u . S U I ? ~ I ~ ~ O I : ) ~  o / tllris propt.tie.r u11d l ~ s e . ~   hit^ 
been published in order to provide this 
general summary \ v i l h o ~ ~ t  going into excessive 
detail in respect to each glue type. It is 
realized that considerable varialion will 
exist within each type, and it \vill still be 
necessary to obtain specific details from the 
manufacturers or  si~ppliers. 

lhis pubiication, however, will a t  least 
provide the background information neces- 
sary to those concerned with the use, purchase, 
or  specification of adhesives, as  well as to 
students and teachers in the f?eld of wood- 
working generally. 

Copies of Trade Circular No. 49 may be 
obtained on  request to the Chief, Division of 
Forest Products, C.S.I.R.O., P.0. Box 310, 
South Melbourne, S.C.5. 

are inspected at intervals and the number
and activity of the larvae determined. Should
the timber be fairly susceptible to attack the
number of the progeny and the time taken
to pass through the larval stage (during
\vhich the wood is actively destroyed),
pupate, and rc-emerge from the surface of
the wood as mature insects are used to deter
mine the resistance rating of the timber.

With cautious interpretation, the types of
biological tests outlined have proved to be
extremely useful in predicting the durability
of timber, but it is recognized that they are
not a replacement for the long-term field
tests which should a:]\\lays accompany them.

termite tests on wood which has been treated
with a preservative and is intended for outside
lIses (e.g. fence post or plinth, house stump,
etc.) it is desirable to weather the wood
artificially to try and simulate outdoor wet
conditions prior to determining biological
resistance, since it is useless testing a pre
servative which is not sufikiently fjxed in the
wood to resist natural weathering. This
artificial weathering almost invariably involves
leaching the treated wood with water over
a period of weeks; occasionally hot water is
used but the use of cold running water or
shaking in frequently changed cold water are
more common methods. With wood pre
servatives of the liquid type such as creosote,
loss of the preservative by volatilization has
also to be considered and so the treated wood
is usually subjected to alternate drying and
leaching cycles prior to biological testing.

Lyell/s and A/lobiwn tests are performed in
the laboratory by introducing a known equal
number of male and female insects into a jar
containing a block of wood and a little soil
(as a foothold to enable the insect to move
onto and off the block of wood). The blocks

THE following donations were
the Division during September:
Slazengers (Aust.) Pty. Ltd.,

Sydney ..
Cairns Timber Ltd., Queensland
A. E. Gibson Pty. Ltd., Kendall,

N.s.W.

received by

£15 15 0
£30 0 0

£10 10 0

DURING the last few years the number of com
mercially a vaila ble aclhesi yes has increased
so rapidly that some confusion as to their
properties and use has arisen in the trade.
While this is ol1'set, to a certain extent, by the
literature produced by the various adhesive
J11anUf~lcturcrs, it \vas felt that a definite need
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existed for a concise summary of the properties
and uses of the principal types.

Trade Circular No. 49 fYood Adhesil'es
a summary oj'their properties and uses has
been published in order to provide this
general summary without going into excessive
detail in respect to each glue type. It is
realized that considerable variation will
exist within each type, and it will still be
necessary to obtain specific details from the
manufacturers or suppliers.

This publication, however, will at least
provide the background information neces
sary to those concerned with the use, purchase,
or specification of adhesives, as well as to
students and teachers in the field of wood
working generally.

Copies of Trade Circular No. 49 may be
obtained on request to the Chief, Division of
Forest Products, C.S. LR.O., p.a. Box 310,
South Melbourne, S.C.S.



tructural Members in 

I N  Forest Prodi~cts Newsletter No. 241, the 
use of limber in water-cooling .towers was 
discussed and the suggestion made that 
locally grown radiata pine treated with highly 
fixed waterborne preservatives could be used 
in place of costly imported timbers for filling 
in high-efficiency mechanical draught towers. 
The use of this material in recently con- 
structed towers has show11 that this timber is 
available in the requisite sizes and grades for 
filling, and is readily rabricated and treated. 
Radiata pins is, however, not readily available 
in the sizes and grades required for structural 
componeats, and the selection of suitable 
timbers for this use remains a problem for 
tower ~nanufacturers. 

For large members (i.e. those with a 
~ninimunl dimension of 2 in. or  more) it is 
uillikely that h e  relatively slow surface 
deterioration due to soft rot will 1ea.d to 
failure during the econoinic life of most 
towers. Many parts of the structure, however, 
are outside the main flow of water and are 
subject to  decay as well as to soft rot, and 
the use of highly durable or preservative- 
treated timber is essential. 

It  was suggested that highly durable 
lzardwoods such as tallowwood, wandoo, or 
ironbark could be used for this purpose, but 
they have not been favoured by manufacturers 
because they are heavy, difficult to work, 
and not always available in the lengths and 
sizes required. The use of treated timber 
would be preferable, but few suitable timbers 
are available. Douglas fir is highly suitable 
for its mechanical properties, but many 
pieces of this timber are extremely refractory 
to preservative treatment and the thin skin of 
treated timber obtained by commercial 
treatment does not give adequate protection, 
particularly against decay. Ramin (Gony- 
stj~lus spp.) is available in the sizes and 
grades required, and being easy to treat 
could well be used for this requirement. 
Amongst local timbers some of the ash 
eucalypts have been shown to be sufficiently 
treatable, but treatability varies so widely, 
even wilhin the one species, that strict control 

Water-cooling Towers 

on treatment woidd be necessary. This 
would also apply to the sain-forest species 
whe1.e available. 

Another solution at present being investi- 
gated by the Division is the possible use of 
treated laminated members built up from 
small-section radiata pine. Problem to be 
studied include the selection of suitable glues, 
stability under alternate wet a.nd dry con- 
ditions, and admissibility of end-joints in the 
laminates. The ecou$iilics of using laminated 
sections has also to be determined. 

A Further Note on Finger- 
jointing Green Timber 

FOLLOWING the appearance of the note on  
this subject in Newsletter No. 267, Mr. 13. M. 
Grant of Greenacre, N.S.W., drew attention 
to the fact that he had suggested a surface- 
drying technique for gluing i n  a letter to this 
Division in July 1955. 

Mr. Grant proposed the use of this 
technique for the gluing of radiata pine 
which had previously been dried to fibre 
saturation point. The officers concerned with 
the developinent of the green-gluing technique 
for low-permeability hardwoods, referred to  
in our Newsletter, were not aware of 
Mr. Grant's proposal for the partly dried 
pine material. However, there is no  doubt 
that acknowledgment is due to Mr. Grant 
for his proposal of a sinlilar technique. 

Without detracting in any way from this 
credit, attention is drawn to the fact that the 
procedure is not likely to be applicable to 
a freely permeable timber, like radiata pine, 
at high moisture contents. The fact that it is 
applicable to medium-weight and dense 
hardwoods at moisture contents well above 
fibre saturation point is due to the relatively 
slow rate of moisture movement through 
such timbers, and the proposed application 
in the finger jointing of hardwoods is to 
enable use to be made of green tirnbess with 
moisture content in excess of 90 per cent. 

Structural Members in Water-cooling Towers

IN Forest Products Newsletter No. 241; the
use of timber in water-cooling .towers was
discussed and the suggestion made that
locally grown radiata pine treated with highly
fixed waterborne preservatives could be used
in place of costly imported timbers for filling
in high-efficiency mechanical draught towers.
The use of this material in recently con
structed towers has shown that this timber is
available in the requisite sizes and grades for
filling, and is readily fabricated and treated.
Radiata pine is, however, not readily available
in the sizes and grades required for structural
components, and the selection of suitable
timbers for this use remains a problem for
tower manufacturers.

For large members (i.e. those with a
minimum dimension of 2 in. or more) it is
unlikely that the relatively slow surface
deterioration due to soft rot will lea.d to
failure during the economic life of most
towers. Many parts of the structure, however,
are outside the main flow of water and are
subject to decay as well as to soft rot, and
the use of highly durable or preservative
treated timber is essential.

It was suggested that h"ighly durable
hardwoods such as tallowwood, wandoo, or
ironbark could be used for this purpose, but
they have not been favoured by manufacturers
because they are heavy, difficult to work,
and not always available in the lengths and
sizes required. The use of treated timber
would be preferable, but few suitable timbers
are available. Douglas fir is highly suitable
for its mechanical properties, but many
pieces of this timber are extremely refractory
to preservative treatment and the thin skin of
treated timber obtained by commercial
treatment does not give adequate protection,
particularly against decay. Ramin (Gony
stylus spp.) is available in the sizes and
grades required, and being easy to treat
could well be used for this requirement.
Amongst local tim bel'S some of the ash
eucalypts have been shown to be sufficiently
treatable, but treatability varies so widely,
even within the one species, that strict control

on treatment would be necessary. This
would also apply to the rain-forest species
whei'e available.

Another solution at present being investi
gated by the Division is the possible use of
treated laminated members built up from
small-section radiata pine. Problems to be
studied include the selection of suitable glues,
stability under alternate wet and dry con
ditions, and admissibility of end-joints in the
laminates. The ecolly1rnics of using laminated
sections has also to be determined.

A Further Note on Finger-
jointing Green Timber

FOLLOWING the appearance of the note on
this subject in New.sletter No. 267, Mr. B. M.
Grant of Greenacre, N.S.W., drew attention
to the fact that he had suggested a surface
drying technique for gluing in a letter to this
Division in July 1955.

Mr. Grant proposed the use of this
techniq ue for the gluing of radiata pine
which had previously been dried to fibre
saturation point. The officers concerned with
the development of the green-gluing technique
for low-permeability hardwoods, referred to
in our Newsletter, were riot aware of
Mr. Grant's proposal for the partly dried
pine material. However, there is no doubt
that acknowledgment is due to Mr. Grant
for his proposal of a similar technique.

Without detracting in any way from this
credit, attention is drawn to the fact that the
procedure is not likely to be applicable to
a freely permeable timber, like radiata pine,
at high moisture contents. The fact that it is
applicable to medium-weight and dense
hardwoods at moisture contents well above
fibre saturation point is due to the relatively
slow rate of moisture movement through
such timbers, and the proposed application
in the finger jointing of hardwoods is to
enable use to be made of green timbers with
moisture content in excess of 90 per cenL
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Dr. N. E. Dadswell has bee11 appointed to the position of 
Chief of tile Division of Forest Products. He has been with the 
Division since its inception and mas previously Assistant Chief 
autl Officer-in-Charge of the Wood and Fibre Structure Section. 

Dr. Dadsu~eil has had a long and dis- Delegate at the International Botanical 
t~nguished caseer in the field of wiod chemis- 
try and \ \ood structure. In 1926, lie was 
selxted as one of the iirst C.S.I.R. Overseas 
Resca~ch St~rdents, and spent just over two 
years at the U.S. Forest Products Labora- 
tory at Miid~son, Wisconsin. On return to 
Austl ;ilia fie co~iimenced ~nvestigations into 
the chcrn~ht~q of Australian timbzrs, and in 
1931 was appointed in charge of wood 
structure in~cst~gations at the Division. 
1h. Ihdbwell, who obtained his B.Sc. 

deg~ec  i n  1925 and M.Sc. in 1927 from the 
IJnl\ crs~ty of Sydney, was awarded the degree 
of Doctor of Science in 1931 by thc Unibcr- 
s i ty  of h!~lbo~trnc, on a basis of the thesis 
and  pt~blislled work on "Str~~cture,  Iden- 
t lfica tion a ~ l d  Properties of A~tstraltan 
7 - .  

I 11nbe15". kie has published a total of ovcr 
90 papers on this subject. 

I n  I955 I .  Dadswell wits invited to 
be t 1 1 ~  Walkel--Ames PI-ofcssor of' Forestry 
fol- the W ~ n t e ~  T e ~ m  at the Llnivers~ty of 
\Vashington, Scat t l~ ,  U.S.A., and, albo by 
itlvitdtion, \?as a G~test  L,cctits6r at the Special 
1-~eld Institute in F s e s t  B~ology, North 
C'arolina State College, Raleigh, N.C., 
1I.S.A.. 111 1960. l i e  was an Australian 

Con&ss in Amsterdaiii in 1935 a i d  again 
iii Paris in 1954; at the 5th Sritish Empire 
Forestry Conference in London in 1947; 
the '7th British Co~~~~noi i \vea l th  Forestry 
Conference in Australia and New Zealand in 
1957, and the 5th World FOI-estry Congress 
at Seattlc in 1960. 

Dr. Dadswell has also taken a prominent 
part in a number of learned and technical 
societies, and has sewed as a n  oliice bearer 
in most of these. He has been n member 
of the Connc~l of the Internalional Associ- 
ation of Wood Anatomists since 1935, a 
member of the Co~tncil of the Royal Austra- 
1ia11 Chemical Institu~e since 19-13, and  was 
a foundation member of the Australian 
Pulp and Paper Industry Technical Associ- 
ation. I-le is also a member of the C'ouncil 
of the National Associalion of 'Testing 
Authorities and an  Iionosary member of 
the Internntional Society of Wood C'ollectors. 

A l t h o ~ ~ g h  his main in~erests have always 
been in in the field of fiindamental research, 
11s. Dadswell has also taken an active interest 
in the applied \vork of the Division, both 
in an administrative aild advisory capacity, 
and is keenly aware of the needs of industry. 
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New Chief of Division
Dr. H. E. Dadswell has been appointed to the position of
Chief of the Division of Forest Products. He has been with the
DiYision since its inception and was previously Assistant Chief
and Officer-in-Charge of the 'Vood and Fibre Structure Section.
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Dr. Dadswell has had a long and dis
tinguished career in the field of wood chemis
try and wood structure. In 1926, he was
selected as one of the flrst C.S.I.R. Overseas
Research Students, and spent just over two
years at the U.S. Forest Products Labora
tory at Madison, Wisconsin. On return to
Australia he commenced investigations into
the chemistry of Australian timbers, and in
1931 was appointed in charge of wood
structure investigations at the Division.

Dr. Dadswell, who obtained his B.Sc.
degree in 1925 and M.Sc. in 1927 from the
University of Sydney, was awarded the degree
of Doctor of Science in 1941 by the Univer
sity of Melbourne, on a basis of the thesis
and published work on "Structure, Iden
tiflcation and Properties of Australian
Timbers". He has published a total of over
90 papers on this subject.

In 1955 Dr. Dadswell was invited to
be the Walker-Ames Professor of I:;'orestry
[or the Winter Term at the University of
\Vashington, Seattle, USA., and, also by
invitation, was a Guest Lecturer at the Special
Field Institute in [--'orest Biology, North
Carolina State College, Raleigh, N.C.,
lj.S.A., in 1960. He was an Australian

Delegate at the International Botanical
Congress in Amsterdam in 1935 and again
in Paris in 1954; at the 5th British Empire
Forestry Conference in London in 1947;
the 7th British Commonwealth Forestry
Conference in Australia and New Zealand in
1957, and the 5th World Forestry Congress
at Seattle in 1960.

Dr. Dadswell has also taken a prominent
part in a number of learned and technical
societies, and has served as an ol11ce bearer
in most of these. He has been a member
of the Council of the International Associ
ation of Wood Anatomists since 1935, a
member of the Council of the Royal Austra
lian Chemical Institute since 1943, and was
a foundation member of the Australian
Pulp and Paper Industry Technical Associ
ation. He is also a member of the Council
of the National Association of Testing
Authorities and an honorary member of
the International Society of Wood Collectors.

Although his main interests have always
been in in the field of fundamental research,
Dr. Dadswell has also taken an active interest
in the applied work of the Division, both
in an administrative and advisory capacity,
and is keenly aware of the needs of industry.



By 13. I < 1 . 0 0 1 ' ,  'I'imber Riecl~anics Section 

SI-IELI M 4  1 ' E l < l A l S ,  ~ ~ 1 ~ 1 1  as ply\%'ood and 
building hardboards, have considerable scope 
in structuial timber design. They 11ave been 
successfully used for webs in built-up beams 
and trusses, fiicing sheets in stressed-skin 
panels, concrete formwork, and gussets. 
Plywood, which is stiffer and of lower 
density tllan hardboard, is particularly 
suitable for built-up members and pan& 
where a high strengt11-to-weigllt ratio is 
required. 0 1 1  the other hand, hardboard 
is available in large standard sizes of sheet 
and is almost uniform in its properties along 
and across the sheet. 

A considerable amount of research has 
already been carried out into the physical 
and mecl~anical properties of the various 
inakcs of hardboard, and the properties 
of plywood are generally predictable from 
a knowledge of the properties of the solid 
timber a i d  of the ply make-up. 

However, both hardboard and plywood 
are manufactur-ed products, and the proper- 
ties of the iiiiished material are dependent 
to a very large extent on the degree of quality 
control exescised in their inanufacture. 
In  the case of plywood i t  ib  common practice 
to mix veneers of L\VO or more species, 
often not of similar characteristics, in the one 
slieet. 'The dil'i'ereuce in properties of these 
mixed species can have a great e i l c t  on 
t1x properties of the finished plywood. 

Before either of tliesz two slieet ~naterials 
is accepted for general structural use, engin- 
w1.s will ha \ c  to be satisfied as to its 
cl~aractcrist ics. If they specify hardboard 
or plp\vood i n ,  1'01- example, the web of an 

r 

I-beam, it will only be after they are sure 
that the properties of the specified material 
are such as to justify the working stresses 
on which the design has been based. 

What then are the characteristics the 
engineer will denland before he puts either 
of these materials to structural use? 

First and foremost is uniformity of proper- 
lies. No matter how strong or- weak a 
particular material is, it is still possible to 
utilize it structurally provided its properties 
are known. Ho\vever, if the properties 
are exceedingly variable, e.g. if two sheets 
or  nominally the same materiai d i f i r  mar- 
kedly in their properties, then the use of 
this material becomes a gamble ; a gamble 
that engineers and architects would refuse 
to take. This consideration applies equally 
to plywood and hardboard or similar struc- 
tural sheet material. 

U p  to date, hardboard has not been 
manufactured with particu1:tr consideration 
to structural use; and therefore variation 

Sheet Materials

for

Structural Purposes
By H. KLOOT~ Timber Mechanics Section

SHEET MATERIALS, such as plywood and
building hardboards, have considerable scope
in structural timber design. They have been
successfully used for webs in built-up beams
and trusses, facing sheets in stressed-skin
panels, concrete formwork, and gussets.
Plywood, which is stiffer and of lovver
density than hardboard, is particularly
suitable for built-up members and panels
where a high strength-to-weight ratio is
required. On the other hand, hardboard
is available in large standard sizes of sheet
and is almost uniform in its properties along
and across the sheet.

A considerable amount of research has
already been carried out into the physical
and mechanical properties of the various
makes of hardboard, and the properties
of plywood are generally predictable from
a knowledge of the properties of the solid
timber and of the ply make-up.

However, both hardboard and plywood
are manufactured products, and the proper
ties of the finished material are dependent
to a very large extent on the degree of quality
control exercised in their manufacture.
In the case of plywood it is common practice
to mix veneers of two or more species,
often not of similar characteristics, in the one
sheet. The difference in properties of these
mixed species can have a great effect on
the properties of the finished plywood.

Before either of these tvv'O sheet materials
is accepted for general structural use, engin
eers will have to be satisfied as to its
characteristics. ]f they specify hardboard
or plywood 111, for example, the web of an

2

Plywood gllssels 011 28:fr spall !'Oot trusses Il'ilh clIrl'ed
bo!!om chords.

I-beam, it will only be after they are sure
that the properties of the specified material
are such as to justify the working stresses
on which the design has been based.

What then are the characteristics the
engineer will demand before he puts either
of these materials to structural use?

First and foremost is uniformity of proper
ties. No matter how strong or weak a
particular ma terial is, it is still possible to
utilize it structurally provided its properties
are known. However, if the properties
are exceedingly variable, e.g. if two sheets
of nominally the same material differ mar
kedly in their properties, then the use of
this material becomes a gamble; a gamble
that engineers and architects would refuse
to take. This consideration applies equally
to plywood and hardboard or similar struc
tural sheet material.

Up to date, hardboard has not been
manufactured with particular consideration
to structural use; and therefore variation



In properiies of the sheet material, as 
~uauufaclured in diKerent batchzs, has not 
pr~iciilai.ly concerned the nlanufxturers. 
I-1owever, if structural uses are to be 
developed this position must be changed. 

Similarly with plywood, if a sheet is faced 
both sides w i ~ h  veneers of a known species 
but contains inner veneers of one or more 
ullidentified and possibly inCcrior species, 
thc engineer has no way of ascertaining the 
likely performance of the sheet. I n  this 
segasd, i t  is often not realized that plywood 
is \~sed structurally in two ways. As flooring 
o~ concsete forinwork, a plywood sheet 
is subjected to bending stresses just like 
a beam, Its strength and stifhess when 
used in this manner is almost entirely depen- 
dent on the properties of the face veneers. 
So long as the inner veueers have adequate 
s l~eas stretiglll, as most species have when 
used in this way, and are adequately bonded 
together, their other properties are of 
limited significance i n  the overall perfor- 
mance of the sheet. For other uses such 
as webs of beams, gussets, and the skills of 
str-essed-sliin panels, tllc sheet of plywood 
is ui~iformly stressed in tension, co~l~pression, 
or- shear across its whole thickness. Con- 
sequently, not only the outer veneers, but 
also all of the inner veneers have a very 
ddi~i i ie  influence on the performance of 
the plywood sheet as a whole. 

Sumillasizing, there is 110 doubt wha tever 
that the nlost important feature from the 
point oC view of structural use, is that the 
material should be unifosm in its chasac- 
teristics not only from sheet to sheet but 
also fi-0111 batch to batch. i t  is essentiai 
that when he re-orders a make of hardboard 
os make-up of plywood the uses must feel 
confident that [he second lot of matesial 
diffels in no s~gn~ficant way fsom the first. 

Altllougll as mentioned above, s t r~~ctusa l  
use can be made of a material no matter 
how low its psopel tie:, are, obviously there 
is an economic l i m ~ t .  T o  obtain the same 
1x1-l'orinance as that givm by a matesial 

f 

of high strength properties, a greater volume 
of material with low strength properties 
is required. Therefore, apart from uni- 
formity in properties, it is desirable, in so 
f i r  as it is practicable, to improve those 
properties which are of s t r~~ctura l  im- 
portance-to eliminate as Tar as possible 
inherent weaknesses. 

Sllear strength, for instance, is the major 
criterion in the design of webs fos I-beams. 
Through its thickness, hardboard has ade- 
quate shear strength. On the other hand, 
its shear strength in ..tl~e plane of the sheet 
is often suspect because of the tendency 
of the sheet to delaminate. The shear 
strength of plywood may be very seriously 
limited by splits or  gaps between intler 
veneers, such defects not being obvious on 
visual inspection of the sheet. 

For use as gussets and in beams with 
webs nailed to flanges, nailability is quite 
an important property. Plywood usually 
performs very satisfactorily in this regard, 
the crossed laminatio~ls reducing the natural 
tendency of the timber to split. Hardboard, 

in properties of the sheet material, as
manufactured in different batches, has not
particularly concerned the manufacturers.
However, if structural uses are to be
developed this position must be changed.

Similarly with plywood, if a sheet is faced
both sides with veneers of a known species
but contains inner veneers of one or more
unidentified and possibly inferior species,
the engineer has no way of ascertaining the
likely performance of the sheet. In this
regard, it is often not realized that plywood
is used structurally in two ways. As flooring
or concrete formworlc, a plywood sheet
is subjected to bending stresses just like
a beam. Its strength and stiffness when
used in this manner is almost entirely depen
dent on the properties of the face veneers.
So long as the inner veneers have adequate
shear strength, as most species have when
used in this way, and are adequately bonded
together, their other properties are of
limited significance in the overall perfor
mance of the sheet. For other uses such
as webs of beams, gussets, and the skins of
stressed-skin panels, the sheet of plywood
is uniformly stressed in tension, compression,
or shear across its whole thickness. Con
sequently, not only the outer veneers, but
also all of the inner veneers have a very
definite influence on the performance of
the plywood sheet as a whole.

Summarizing, there is no doubt whatever
that the most important feature from the
point of view of structural use, is that the
material should be uniform in its charac
teristics not only from sheet to sheet but
also from batch to batch. It is essential
that when he re-orders a make of hardboard
or make-up of plywood the user must feel
conf1dent that the second lot of material
differs in no significant way from the first.

Although as mentioned above, structural
use can be made of a material no matter
how low its properties are, obviously there
is an economic limit. To obtain the same
performance as that given by a material

of high strength properties, a greater volume
of material with low strength properties
is required. Therefore, apart from uni
formity in properties, it is desirable, in so
far as it is practicable, to improve those
properties which are of structural im
pOl'tance-to eliminate as far as possible
inherent weaknesses.

Shear strength, for instance, is the major
criterion in the design of webs for I-beams.
Through its thickness, hardboard has ade
quate shear strength. On the other hand,
its shear strength in>tlle plane of the sheet
is often suspect because of the tendency
of the sheet to delaminate. The shear
strength of plywood may be very seriously
limited by splits or gaps between inner
veneers, such defects not being obvious on
visual inspection of the sheet.

For use as gussets and in beams with
webs nailed to flanges, nailability is quite
an important property. Plywood usually
performs very satisfactorily in this regard,
the crossed laminations reducing the natural.
tendency of the timber to split. Hardboard,

Box beams with hardboard webs and tmsses with
hardboard gussets are being used ill e.\tending this
factory.
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on ihe other hand, if  unduly brittle may 
become damaged when nailed, particularly 
if the nails are over-driven, and the strength 
of the nailed joints seriously reduced as 
a consequence. 

With some exceptions, plywood can be 
glued satisfactorily to make a structurally 
sound joint with solid wood. Hardboard 
also glues well but often the hardboard 
to wood joint is weakened by the tendency 
of the hardboard to delaminate. 

Puncture resistance can often be of sig- 
nificance, particularly in structures utilizing 
relatively thin skins either of plywood or 
hardboard. In such structures, the design, 
if efficient, utilizes to the full the structural 
properties of the material. Little or no 
provision is inade for accidental damage, 
thus the resistance of the material to damage 
by sharp blows that might occur during 
erection or in service can be quite important 
in the life and perfornlance of the structure. 

For instance, wall panels designed on the 
stressed-skin principle rely on their sheathing 
for their strength and stiffness. If a hole is 
punched accidentally in one or other of 
the skins, the overall strength and stiffness 
of the panel is impaired, and if the hole is 
large enough the panel can be so seriously 
weakened as to be no longer capable of 
carrying its design load. 

More could be written about various 
aspects of the mechanical and other charac- 
teristics of these sheet materials, but it is 
hoped that sufficiertt"has been said to indi- 
cate that plywood and hardboard have a great 
potential in the structural field. Whether 
this potential is realized depends on the 
nlanufacturer supplying not only a consis- 
tent product, but also one which has no 
serious inherent weaknesses. As far as is 
known, there is no fundamental reason 
why plywood and hardboard cannot be 
inade to satisfy these requirements. 

The Importance of Strength Grading of 

Scantling and Engineering Timbers 
By J. D. BOYD 

THE FOLLOWING is a synopsis of the above 
paper which appeared in the November 
issue of "Building and Decorating Materi- 
als" and is scheduled to appear in "The 
Australian Timber Journal", January, 1961. 

Grading of timber for use structurally 
and in framing is widely practised in 
many countries, and very probably, there- 
fore, it is econoinic. For dependable 
building perfornlance and the most efficient 
structural use, strength variability nlust be 
reduced by grading, which makes ploper 

allowance for all the strength-reducing de- 
fects without serious loss of the potential 
strength of a large proportion of the pieces. 
Even when using widely known species in 
conventional types of framed constructions, 
strength-graded timber is necessary to give 
highest efficiency. For conteinporary buil- 
dings and use ,in roof trusses etc., it is even 
more necessary. I t  is unlikely that a virile 
timber engineering industry can be de- 
veloped in Australia without strength-graded 
tiinber being freely available. 

The cotztenls of this Newsletter. nzoy be reprinted without specicil pertnis.~ion 
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on the other hand, jf unduly brittle may
become damaged when nailed, particularly
if the nails are over-driven, and the strength
of the nailed joints seriously red Hced as
a consequence.

With some exceptions, plywood can be
glued satisfactorily to make a structurally
sound joint with solid wood. Hardboard
also glues well but often the hardboard
to wood joint is weakened by the tendency
of the hardboard to delaminate.

Puncture resistance can often be of sig
nificance, particularly in structures utilizing
relatively thin skins either of plywood or
hardboard. In such structures, the design,
if efficient, utilizes to the full the structural
properties of the material. Little or no
provision is made for accidental damage,
thus the resistance of the material to damage
by sharp blows that might occur during
erection or in service can be quite important
in the life and performance of the structure.

For instance, \\'all panels designed on the
stressed-skin principle rely on their sheathing
for their strength and stiffness. If a hole is
punched accidentally in one or other of
the skins, the overall strength and stiffness
of the panel is impaired, and if the hole is
large enough the panel can be so seriously
weakened as to be no longer capable of
carrying its design load.

More could be written about various
aspects of the mechanical and other charac
teristics of these sh~et materials, but it is
hoped that sufficienif!'has been said to indi
cate that plywood and hardboard have a great
potential in the structural field. Whether
this potential is realized depends on the
manufacturer supplying not only a consis
tent product, but also one which has no
serious inherent weaknesses. As far as is
known, there is no fundamental reason
why plywood and hardboard cannot be
made to satisfy these req uirements.

The Importance
Scantling and

of Strength

Engineering
By J. D. BOYD

Grading of

Timbers

THE FOLLOWING is a synopsis of the above
paper which appeared in the November
issue of "Building and Decorating Materi
als" and is scheduled to appear in "The
Australian Timber Journal", January, 1961.

Grading of timber for use structurally
and in framing is widely practised in
many countries, and very probably, there
fore, it is economic. For dependable
building performance and the most efficient
structural use, strength variability must be
reduced by grading, which makes proper

allowance for all the strength-reducing de
fects without serious loss of the potential
strength of a large proportion of the pieces.
Even when using widely known species in
conventional types of framed constructions,
strength-graded timber is necessary to give
highest efficiency. For contemporary buil
dings and use,in roof trusses etc., it is even
more necessary. It is unlikely that a virile
timber engineering industry can be de
veloped in Australia without strength-graded
timber being freely available.
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