
Iid I-OI<LSI I-'ROL)UCIS N E W S L , E ~ ~ < S  Nos. 268 
a ~ ~ d  1269, the litld and laboratory teclmiqiles 
fi,r catiniating the relative durability of 
t i n ~ l ~ e ~  s against fimgal and borer attack were 
clcsc~ ibed. I n  tlie same article, reference was 
liiade to the corninencement of a field 
ill vesligation to conlpare the natural sesis- 
lalice t o  soft sot of a number of timbers, the 
lcsts being conducted in 30 cooling towers 
I l~ ro~rg l~ou t  Australia. For this work it was 
dcciticcf to use a new techniq~ie for deter- 
mining tlie degree of breakdown due to soft 
rot in  the ii~nber. After six years of experi- 
e l m  wilh it, there seems little doubt that the 
teclmiy ue is sound, and capable of producing 
Fiiily accurate quantitative information on 
' l h  lale oi' deterioration due to t i l i b  iype oi' 
fungal attack. 

Basically the procedure i~lvolves the m a s -  
tiring of 111c stiffness in beading of each 
specime~l slat before it is placed in service 
and at Inore or less regular i~liervals after- 
wards. The slat is simply supported over a 
q a n  of 8 in. and loaded a t  its mid-span 
(Fig. 1). For each of several increments of 
load, the deflection of the slat a t  its centre is 
ineas~~red  (Fig. 2). The total load applied is 
comiderably less tlian that necessary to  
n ~ p t i ~ r e  a sound slat and so the specimen, 
~1111css il is sotted practically right Ihrough, 
is not damaged in any way. 

Because bending stiffims, i.e. load per unit 

deflection, is dependent on tile beam's width 
and the cube of its depth, small changes in 
dimensions, particularly in depth, have a 
large effect on the measured stifliless. Thus 
this procedure provides a very sensitive 
measure of the loss of s ~ c t i o n  or degree of 
brea1;down due to  fungal attack. It  is 
important, of course, that the specimen be a t  
the same moisture condition each time it is 
tested for stifTness. This is relatively easy to 
arrange as the slats are initially tested in the 
green coldition a ~ l d  are kept wet in service in 
the cooling towers. 

P 7 l w o  assumptions are made in analysing 
the stiiTiless test rcsulls to  determine the loss 
of section. Firstly, it is assumed that the 
depth of fimgal itttack is unifos~n over ihe full 
length of the slat and over all four faces, a 
not unreasonable assumption having regard 
to the service conditions. Secondly, it is 
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easuring Soft Rot in Cooling Tower Slats
A New Technique

By H. lOoM, Timber l\1echanics Section

iN l':;'OREST PRODUCTS NEWSLETTERS Nos. 268
and 269, the field and laboratory techniques
for estimating the relative durability of
timbers against fungal and borer attack were
described. In the same article, reference was
made to the commencement of a field
investigation to compare the natural resis
tance to soft rot of a number of timbers, the
tests being conducted in 30 cooling towers
throughollt Australia. For this work it was
decided to use a new technique for deter··
mining the degree of breakdown due to soft
rot in the timber. After six years of experi
ence with it, there seems little doubt that the
techniq ue is sound, and capable of producing
fairly accurate quantitative information on
the rate of cleterioraLion cl ue to this type of
fungal attack.

Basically the procedure involves the meas
uring of the stiffness in bending of each
specimen sla t before it is placed in service
and at more or less regular intervals after
wards. The slat is simply supported over a
span of 8 in. and loaded at its mid-span
(Fig. 1). For each of several increments of
load, the deflection of the slat at its centre is
measured (Fig. 2). The total load applied is
considerably less than that necessary to
rupture a sound slat and so the specimen,
unless it is rotted practically right through,
is not damaged in any way.

Because bending stiffness, i.e. load per unit

deflection, is dependent on the beam's width
and the cube of its depth, small changes in
dimensions, particularly in depth, have a
large effect on the measured stiffness. Thus
this procedure provides a very sensitive
measure of the loss of sFction or degree of
breakdown due to fungal attack. It is
important, of course, that the specimen be at
the same moisture condition each time it is
tested for stiffness. This is relatively easy to
arrange as the slats are initially tested in the
green condition and are kept wet in service in
the cooling towers.

Two assumptions are made in analysing
the stiffness test results to determine the loss
of section. Firstly, it is assumed that the
depth of fungal attack is uniform over the full
length of the slat and over all four faces', a
not unreasonable assumption having regard
to the service conditions. Secondly, it is

Fig. i.-Specimen slat being loaded as a beam ill the
testing machine.
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assumed that there is a sharp line of demarca- 
tion between wood affected by soft rot to the 
stage where it has neither strength nor 
stiffiless left, and completely unaffected wood 
having the same properties as the whole slat 
had when it was first prepared and tested 
before beillg placed in a cooling tower. 
There is, of course, no such line of demarca- 
tion, but rather a zone through which the 
wood shows a varying degree of effect of the 
fungal attack. Thus the depth of attack, as 
ineasured by this technique, will always be 
an underestiinate but nevertheless will provide 
an accurate measure of the effective depth and 
of the efective cross-section left unattacked. 

The calculations necessary to convert the 
change of stiffi~ess of a slat into a measure of 
loss of section are relatively simple but time- 
consuining, each one requiring approximately 
five minutes' work on a desk calculating 
machine. Because more than 8000 of these 
calculations need to be done on the results 
obtained so far, the work will be prograinined 
for a computer. 

To illustrate the results given by the pro- 
cedure, Figures 3 and 4 show respectively for 
individual slats of an untreated softwood, a 
similar wood treated with preservative, and a 
hardwood, the change in stiffiless and the 
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Fig. 3.-Change oj'stijhess witlt t h e  for three cE13erent 
slats. 

effective loss of cross-section over a period 
of six years. When the results for all of the 
slats for all species involved in the investi- 
gation have been analysed, it should be 
possible to compare not only the resistance 
to soft rot of the various timbers but also the 
incidence of soft rot attack in the 30 cooling 
towers, and relate this to the varying con- 
ditions under which these towers operate. 
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Fig. 4.-Values fionz Figure 3 cowerted to irzdicate 
efective cross-section remaining after. jiriigal attack. 
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Fi'g. 2.-Load-defiectioll graphs for a so/twood slat at
variolis times during service in a cooling tower.

Fig. 3.-Change o/stiffness with time for three different
slats.

TREATED SOFTWOOD
SLAT

20

40

60

80

100 ~':-------~.~~::::-L.- __~

effective loss of cross-section over a period
of six years. When the results for all of the
slats for all species involved in the investi
gation have been analysed, it should be
possible to compare not only the resistance
to soft rot of the various timbers but also the
incidence of soft rot attack in the 30 cooling
towers, and relate this to the varying con
ditions under which these towers operate.

assumed that there is a sharp line of demarca
tion between wood affected by soft rot to the
stage where it has neither strength nor
stiffness left, and completely unaffected wood
having the same properties as the whole slat
had when it was first prepared and tested
before being placed in a cooling tower.
There is, of course, no such line of demarca
tion, but rather a zone through which the
wood shows a varying degree of effect of the
fungal attack. Thus the depth of attack, as
measured by this technique, will always be
an underestimate but nevertheless will provide
an accurate measure of the effective depth and
of the effective cross-section left unattacked.

The calculations necessary to convert the
change of stiffness of a slat into a measure of
loss of section are relatively simple but time
consuming, each one requiring approximately
five minutes' work on a desk calculating
machine. Because more than 8000 of these
calculations need to be done on the results
obtained so far, the work will be programmed
for a computer.

To illustrate the results given by the pro
cedure, Figures 3 and 4 show respectively for
individual slats of an untreated softwood, a
similar wood treated with preservative, and a
hardwood, the change in stiffness and the
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Fig. 4.-Values from Figure 3 converted to indicate
effective cross-section remaining after fungal attack.
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RADIATA PINE 
RADIATA :PINE is the standard trade co111111011 
name for the timber of Yirzus radintn D. Don 
(syn. P. itzsigizis Dougl.). Other common 
names of the species are Mollterey pine and 
illsignis pine. 

Distributionk aud Management of Plantations 
lladiata pine was introduced illto Australia 

from the United States of America; it has 
been planted extensively in most States and 
is now of great economic importance. By 
1963, a total of more than 400,000 ac of 
plantation had been established: South Aus- 
tralia, 151,000 ac; Victoria, 114,000 ac; New 
So 11th Wales, 90,000 ac; Tasmania, 25,000 ac ; 
A.C.T., 24,000 ac; and Western Australia, 
16,000 ac. Rate of planti~~g, currently about 
40,000 ac per annum, is likely to increase. 

On suitable sites the tree grows rapidly in 
plantations, a ~ l d  at an age of 40 yr may attain 
a height: of 130 ft and a diameter of up to 
2 ft 6 in. The trunk is usually straight and the 
bark can be up to 2 ill. thick near the butt of 
mature trees. Branches occur inainly in 
whorls at fairly regular spacing but inter- 
mediate branches are produced at irregular 
intervals. Plantations are thinned several 
times during growth, at ages varying with 
site and econoinic conditions. Final felling is 
commonly planned at  about 40 yr, but the 
edvoured age is not the same, everywhere. 
From earliest thinnings, logs 6 in. end 
diameter and over are accepted for saw- 
milling, while sinaller logs are used for case 
manufacture and also as fence posts and 
pulpwood for the inanufacture of paper, 
fibreboard, and particle board. Logs from 
later thimliilgs and clear fellings are utilized 
for saw logs, peeler logs, poles, and piles; 
pulpwood is recovered from tops of trees and 
from steins of sizes or shapes not suitable for 
sawmilling. 

Radiata pine is a softwood with straw- 
coloured sapwood and pinkish, slightly 
darlter heartwood. The stein of a young tree 
may be entirely sapwood, as heartwood 
formation does not colnmence until the stem 
is about 15 yr old. Growth rings are prom- 

inent due to bands of darker late wood, and 
cause a pronounced figure especially on a 
back-sawn or rotary-peeled surface. Mature 
wood usually has straight grain away from 
the vicinity of knots but there is a tendency 
for the grain of wood formed earlier to be 
spiral. 

Air-dry density varies considerably, ranging 
from 25 lb/cu ft in young fat-grown wood to 
about 34 lb/cu ft in mature heartwood. 

Seasoning 
Radiata pine can be dried quickly with 

little degrade and it is economically kiln dried 
from the green c@ition. This prevents 
attack by blue-stanling fungi that can 
develop during air drying in h~umid weather 
conditioas. Boards containing juvenile wood 
tend to warp as they dry, due to spiral grain, 
but the industrial practice of weighting stacks 
and giving high temperature-high humidity 
stress-relieving treatinent during drying re- 
duces the practical significance of distortion. 
Shrinltage from the green to 12 % moisture 
content conditioil is moderate, viz. 3% in a 
radial (quarter-sawn) direction and 50,: in a 
tangential (back-sawn) direction. Once the 
tiinber has been dried it remains dimension- 
ally stable udess fluctuations in moisture 
content exceed the coil~mon atmospheric 
range. 

Durability 
For the majority of locations in which 

timber is used in housing, joinery, furniture, 
panelling, and in other dry sheltered places, 
radiata pine can be expected to give long 
service. Where the hazards from decay and 
termites are severe, the timber shows very 
low resistance. High durability can be 
induced by treatment, as the tiinber is perrne- 
able, after partial air drying, to oil and 
waterborne preservatives which may be 
applied by pressure or other conventional 
means. 

Dip-diffusion treatments can be carried out 
with water-soluble salts on green timber. 
Sapwood and most heartwood are easily 
penetrated, but some trees develop heartwood 
that is untreatable. Details of treatinents and 
preservative loadings appropriate to particu- 
lar end uses may be obtained from the 
Division of Forest Products, CSIRO, the 
State Forest Services, or the Timber Pre- 
servers' Association of Australia. 

RADIATA PINE
RADIATA PINE is the standard trade common
name for the timber of Pinus radiata D. Don
(sYn. P. insignis Dougl.). Other common
~1al~1es. of.the species are Monterey pine and
l11Slgl1lS pl11e.

Distribution and Management of Plantations
Radiata pine was introduced into Australia

from the United States of America; it has
been planted extensively in most States and
is now of great economic importance. By
1963, a total of more than 400,000 ac of
plantation had been established: South Aus
tralia, 151,000 ac; Victoria, 114,000 ac; New
South Wales, 90,000 ac; Tasmania, 25,000 ac;
A.CT., 24,000 ac; and Western Australia,
16,000 ac. Rate of planting, currently about
40,000 ac per annum, is likely to increase.

On suitable sites the tree grows rapidly in
plantations, and at an age of 40 yr may attain
a height of 130 ft and a diameter of up to
2 ft 6 in. The trunk is usually straight and the
bark can be up to 2 ii1. thick near the butt of
mature trees. Branches occur mainly in
whorls at fairly regular spacing but inter
mediate branches are produced at irregular
intervals. Plantations are thinned several
times during growth, at ages varying with
site and economic conditions. Final felling is
commonly planned at about 40 yr, but the
favoured age is not the same. everywhere.
From earliest thinnings, logs 6 in. end
diameter and over are accepted for saw
milling, while smaller logs are used for case
manufacture and also as fence posts and
pulpwood for the manufacture of paper,
fibreboard, and particle board. Logs from
later thinnings and clear fellings are utilized
for saw logs, peeler logs, poles, and piles;
pulpwood is recovered from tops of trees and
from stems of sizes or shapes not suitable for
sawmilling.

Timber
Radiata pine is a softwood with straw

coloured sapwood and pinkish, slightly
darker heartwood. The stem of a young tree
may be entirely sapwood, as heartwood
formation does not commence until the stem
is about 15 yr old. Growth rings are prom':'

inent due to bands of darker late wood, and
cause a pronounced figure especially on a
back-sawn or rotary-peeled surface. Mature
wood usually has straight grain away from
the vicinity of knots but there is a tendency
for the grain of wood formed earlier to be
spiral.

Air-dry density varies considerably, ranging
from 25 Ib/cu ft in young fast-grown wood to
about 34lb/cu ft in mature heartwood.

Seasoning
Radiata pine can be dried quickly with

little degrade and it is economically kiln dried
from the green cop:Bition. This prevents
attack by blue-staining fungi that can
develop during air drying in humid weather
conditions. Boards containing juvenile wood
tend to warp as they dry, due to spiral grain,
but the industrial practice of weighting stacks
and giving high temperature-high humidity
stress-relieving treatment during drying re
duces the practical significance of distortion.
Shrinkage from the green to 12% moisture
content condition is moderate, viz. 3% in a
radial (quarter-sawn) direction and 5% in a
tangential (back-sawn) direction. Once the
timber has been dried it remains dimension
ally stable unless fluctuations in moisture
content exceed the common atmospheric
range.

Durability
For the majority of locations in which

timber is used in housing, joinery, furniture,
panelling, and in other dry sheltered places,
radiata pine can be expected to give long
service. Where the hazards from decay and
termites are severe, the timber shows very
low resistance. High durability can be
induced by treatment, as the timber is perme
able, after partial air drying, to oil and
waterborne preservatives which may be
applied by pressure or other conventional
means.

Dip-diffusion treatments can be carried out
with water-soluble salts on green timber.
Sapwood and most heartwood are easily
penetrated, but some trees develop heartwood
that is untreatable. Details of treatments and
preservative loadings appropriate to particu
lar end uses may be obtained from the
Division of Forest Products, CSIRO, the
State Forest Services, or the Timber Pre-

. servers' Association of Australia.
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Structural Applications 
Variations in the co~lditions under which 

radiata pine is grown are reflected in the 
strength and related properties of the wood. 
For structural applications selection needs to 
be well considered and deliberate. The 
juvenile wood in the cenlre of rapidly grown 
trees has inferior strength characteristics, and 
wood formed at about 20 yr and later has 
lxxn f o ~ ~ n d  to be considerably stronger than 
that formed earlier. The considerable vari- 
ations within and between trees lead to  
irncertainty whether radiata pine in the green 
condition qualifies for Strength Group D 
alllong the structural timbers. However, as 
the timber dries rapidly and shows an 
~inus~rally large increase in strength when 
dry, it is regarded as having Strength Group 
D y ualities whe11 seasoned. 

The Division's recoilzille~~datioils for radi- 
ala pine for structural purposes are: 

"Radiata pine scantlings sawn full to  size 
should be used in the same noniinal sizes as 
Douglas fir (which is cut scant) if the scant- 
lings are unseasoned, and provided they are 
graded to equivalent grading rules. 

"In the dry condition radiata pine should 
be inter-changeable with unseasoned Douglas 
fir of the same grade." 

Rules for the visual grading of structural 
seclions of radiata pine in the seasoned 
condilion have been published by the 
Slandards Association of Australia as: 
SAA 1111. 377 (1959).-Sawn Radiata Pine 

for Use as Light Framing Material. 
SAA Int. 376 (1959).-Sawn Radiata Pine 

for Structural Engineering Applications. 
111 some districts radiata pine is obtainable 

n~echanically graded and certified for strength, 
and this class of material is expected to 
become available widely in the f~iture. When 
S L I C ~  illaterial is chosen for structural use, 
worlting stresses should be based on the 
grade value stamped on the timber. 

Working and Finislhg Properties 
Radiata pine may be sawn and worked 

easily with hand or machining tools; the 
grain is not raised by machining or sanding 
operations. Radiata pine peels well to 
produce sinooth veneers. Defect-free inaterial 
may readily be bent without significant 
degrade. Fastenings such as nails and screws 
do not cause splitting, but in structures that 

Complete articles may be reprintedfiom this Newsletter without special permission. If it is proposed to use 
mqterial from suclt articles iri any other f o m ,  pertnissiort to publisli must first be obtained fronz the Division of 

Forest Products. 

are heavily loaded, additiona1 or more 
efficient fastenings may be required than for 
hardwoods. The load-bearing capacity of the 
joint is comparable with other softwoods. 

The tiinber takes paint and varnish 
readily but prod~lces a non-uniform effect 
with stains due to differential absorption. 
The timber glues well with all the corninonly 
used woodworking adhesives, and therefore 
is a useful timber for laininating. 
Uses 

Radiata pine is used for a great many 
utility purposes as well as in str~ictural and 
industrial applications. The Standards Assoc- 
iation of Australia ?has drawn up grading 
rules covering sawn niaterial in AS 072, Sawn 
Radiata Pine Graded on Face Appearance. 
Other standards, namely SAA Int. 376 and 
377, which have been referred to above, 
concern sawn radiata pine for structural uses. 
Sawn radiata pine is used in quantity for 
case manufacture and, when pressure-treated, 
for railway sleepers. 

Dressed timber is used for flooring, 
weatherboards, mo~~ldings, and other inilled 
products. Grading rules covering these uses 
include AS 073, Radiata Pine Milled Floor- 
ing and Decorative Lining; AS 074, Radiata 
Pine Milled Weatherboards, Fascia, Door 
Jambs and External Sheathing; AS 075, 
Radiata Pine Milled Mouldings. Radiata 
pine is also used for many general-purpose 
end products i~lcluding f~irniture, joinery, and 
smaller individual items such as toys, brush- 
ware, and handles. 

In the round, radiata pine is used for 
fence posts, piles, and poles. For such 
purposes the material is treated to an appro- 
priate loading with preservatives, usually by 
pressure impregnation. 

Radiata pine wood chips are the raw 
material for large industries manufacturing 
paper pulp, fibreboard, and particle board. 
The timber is also used for plywood and 
wood wool manufacture, and its sawdust is 
used in the wood flour industry. 
Availability 

Radiata pine is readily available in most 
areas of Australia as flooring and other inilled 
lines. Kiln-dried sawn timber in 1 in. thick- 
ness having widths up to 12 in. is also 
available. Material of thickness greater than 
1 in. is coming into greater supply as planta- 
tions in Australia continue to reach maturity. 
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Structural Applications
Variations in the conditions under which

radiata pine is grown are reflected in the
strength and related properties of the wood.
For structural applications selection needs to
be well considered and deliberate. The
juvenile wood in the centre of rapidly grown
trees has inferior strength characteristics, and
wood formed at about 20 yr and later has
been found to be considerably stronger than
that formed earlier. The considerable vari
ations within and between trees lead to
uncertainty whether radiata pine in the green
condition qualifies for Strength Group D
among the structural timbers. However, as
the timber dries rapidly and shows an
unusually large increase in strength when
dry, it is regarded as having Strength Group
o qualities when seasoned.

The Division's recommendations for radi
ata pine for structural purposes are:

"Radiata pine scantlings sawn full to size
should be used in the same nominal sizes as
Douglas fir (which is cut scant) if the scant
lings are unseasoned, and provided they are
graded to equivalent grading rules.

"In the dry condition radiata pine should
be inter-changeable with unseasoned Douglas
fir of the same grade."

Rules for the visual grading of structural
sections of radiata pine in the seasoned
condition have been published by the
Standards Association of Australia as:
SAA Int. 377 (1959).-Sawn Radiata Pine

for Use as Light Framing Material.
SAA Int. 376 (1959).-Sawn Radiata Pine

for Structural Engineering Applications.
In some districts radiata pine is obtainable

mechanically graded and certified for strength,
and this class of material is expected to
become available widely in the future. When
such material is chosen for structural use,
working stresses should be based on the
grade value stamped on the timber.

WOl'king and Finishing Properties
Radiata pine may be sawn and worked

easily with hand or machining tools; the
grain is not raised by machining or sanding
operations. Radiata pine peels well to
produce smooth veneers. Defect-free material
may readily be bent without significant
degrade. Fastenings such as nails and screws
do not cause splitting, but in structures that

are heavily loaded, additional or more
efficient fastenings may be required than for
hardwoods. The load-bearing capacity of the
joint is comparable with other softwoods.

The timber takes paint and varnish
readily but produces a non-uniform effect
with stains due to differential absorption.
The timber glues well with all the commonly
used woodworking adhesives, and therefore
is a useful timber for laminating.
Uses

Radiata pine is used for a great many
utility purposes as well as in structural and
industrial applications. The Standards Assoc
iation of Australia 11?-~as drawn up grading
rules covering sawn nfaterial in AS 072, Sawn
Radiata Pine Graded on Face Appearance.
Other standards, namely SAA Int. 376 and
377, which have been referred to above,
concern sawn radiata pine for structural uses.
Sawn radiata pine is used in quantity for
case manufacture and, when pressure-treated,
for railway sleepers.

Dressed timber is used for flooring,
weatherboards, mouldings, and other milled
products. Grading rules covering these uses
include AS 073, Radiata Pine Milled Floor
ing and Decorative Lining; AS 074, Radiata
Pine Milled Weatherboards, Fascia, Door
Jambs and External Sheathing; AS 075,
Radiata Pine Milled Mouldings. Radiata
pine is also used for many general-purpose
end products including furniture, joinery, and
smaller individual items such as toys, brush
ware, and handles.

In the round, radiata pine is used Jor
fence posts, piles, and poles. For such
purposes the material is treated to an appro
priate loading with preservatives, usually by
pressure impregnation.

Radiata pine wood chips are the raw
material for large industries manufacturing
paper pulp, fibreboard, and particle board.
The timber is also used for plywood and
wood wool manufacture, and its sawdust is
used in the wood flour industry.
Availability

Radiata pine is readily available in most
areas of Australia as flooring and other milled
lines. Kiln-dried sawn timber in 1 in. thick
ness having widths up to 12 in. is also
available. Material of thickness greater than
1 in. is coming into greater supply as planta
tions in Australia continue to reach maturity.

Complete articles may be reprinted from this Newsletter without special permission. If it is proposed to use
mffterial from such articles ill any other form, permission to publish must first be obtained from the Division of

Forest Products.
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M K .  1 ~ .  Mi. (ROY) MUNC'EY, M.E.E., A.11lst.P.~ 
A.M.1.E Bust., is e~pecteci to lake L I ~  his 
iq)paintnient as Chief, Division of Forest 
Products, CSIRO, on h4arcll 1, 1966, in 
si~ccession 11) tlie late Dr. 13. E. Dadswell, 
wllo died in 1)cceniber 1961. 

M i .  hlunccy, who is 47 years of age, 
received his seconciary education a t  Geelong 
C'ollcgz, Victoria, where he was Dux in 1935. 
After spending approximately two years as a 
Pupil in Engineering wit11 the Victorian 
L)cl)alirnenl of Public Works, Mr. Muncey 
joined the l\/"lclboii~.ne and Metropolitan 
Board of WorLs as  an Engineering D r a ~ ~ g l ~ t s -  
inan, ivllcre he remained until 1941. During 
1 1 ~ 1  t i m  llc conlpldcd, on a part-time basis, 
tile lirst and second years of the Engineering 
coil1 se at the I J~li\wsity of Melbourne. He 
g~~lciuateci B.Eng.Sci. in 1942, after a - \wy 
dislinguished course, and B.E.E. in 1943. He 
gai~ied his M.E.E. in 1951. 

his. ill uncey joined CSJ 1x0 in 1944, and 
li)r the h!lo\vil?g t \ v ~  ye;!rs he was engagcc! on 
cleclsonics r e s e ~ ~ x c l ~  at the I~~ l j r i can t s  and 
13casings Section, now the Division of Tri- 
bophysics. 111 Masch 1946, fle joined the 
Division of Building Rescarcli, as Oflicer-in- 
Charge of Ascllibxtural Physics. During the 
Iiltter par1 of his 30 years' service in this 
posiiion, he has been Acting Chief of tlie 
Llivihion o B~~ilding Rcsca~d l  on two 
occdsions, ill 1961 and 1965. l i e  has p~ ib -  
lislled some 40 scie~liiiic papel s, mainly on 
awusi ics and on t lie insula ting propert ies of 

building materials. He has been overseas 
twice, in 1950 and 1959. 

Besides his scieniilic achievements, 1\41., 
Muncey 1x1s disting~rished himself in some 
extra-curricular activities. As advocate for 
the CSIRO Oflicers' Association, he brilliantly 
and successfi~lly presented the Research 
Scientist case before thc Arbitsation Court in 
1963. D ~ ~ r i n g  the past year he has been 
iiivestigaiing superannuation problems on 
belialf of the High Council of the Common- 
wealth Public Service Osganizations. Since 
1943 he has been an active member and lay 
preacher of the Metl~odist Church. l i e  is 
illarried a ~ l d  has tliree daugliters and a son. 
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Chief of Division
f'v1H.. R. W. (Rcw) MUNCEY, M.E.E., A.Inst.P.,
A.IYJ.I.E.Aust., is expected to take up his
appointment as Chief, Division of Forest
Products, CSI RO, on March I, 1966, in
succession to the late Or. H. E. Dadswell,
who died in December 1964.

Mr. M uncey, who is 47 years of age,
received his secondary education at Geelong
College, Victoria, where he was Dux in 1935.
After spending approximately two years as a
Pupil in Engineering with the Victorian
Department of Public Works, Mr. Muncey
joined the Ivlelbourne and Metropolitan
Board of Works as an Engineering Draughts
rnan, where he remained until 1941. During
that time he completed, on a part-time basis,
the first and second years of the Engineering
course at the University of Melbourne. He
graduated B.Eng.Sci. in 1942, after a very
distinguished course, and B.E.E. in 1943. He
gained his M.E.E. in 1951.

1\1r. Muncey joined CSIRO in 1944, and
for the following two years he was engaged on
electronics research at the Lubricants and
Bearings Section, now the Division of Tri
bophysics. In 1v1arch 1946, he joined the
Division of Building Research, as Ollicer-in
Charge of Architectural Physics. During the
latter part of his 20 years' service in this
position, he has been Acting Chief of the
Division of Building Research on two
occasions, in 1961 and 1965. LIe has pub
lished some 40 scientific papers, mainly on
acoustics and on the insulating properties of
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building materials. He has been overseas
twice, in 1950 and 1959.

Besides his scientific achievements,Mr.
Muncey has distinguished himself in some
extra-curricular activities. As advocate for
the CSIRO Ollicers' Association, he brilliantly
and successfully presented the Research
Scientist case before the Arbitration Court in
1963. During the past year he has been
investigating superannuation problems on
behalf of the High Council of the Common
wealth Public Service Organizations. Since
1943 he has been an active member and lay
preacher of the Methodist Church. He is
married and has three daughters and a son.



HERITABILITY 

OF WOOD CHARACTERISTICS 

1 ' 1 1 ~  LIRI I IED AVAILABILITY of timber from 
natural rorests and increasing demand have 
led to the planting of forests to supply 
Australia's timber and pulp needs of the 
fulure. Thib planting is likely to be con- 
sidesably extended. Similar considerations 
apply to the planling of forest crops in many 
other countries. 

With the planling of new forests, a great 
opport unity exists to control and improve 
the q~iality of the wood produced. The user 
will be concerned wit11 obtaining trees of the 
most desirable form, including freedom from 
large bra~lches in a long merchantable bole. 
He will also be interested in the inherent 
slrellgth qualities and other characteristics of 
ihe timbes, including its slzrinkage on 
seaboning, stability of shape, moisture take-up 
will1 almospheric changes, etc. As a conse- 
quence, considerable interest has developed 
in the genetic approach lo  wood quality 
imp1 o \/emc;nt, but it is apparent lhat there is 
a grcal paucity of infor~i~ation concerning 
tllc inheritance of wood characteristics. 

? - 
l o supply vilal information on the heri- 

lability of desirable wood characteristics, 
extensive studies have been ~~ndertaken.  
Co~~biderable work has been done at this 
Division ; olher studies have been undertaken 
by 1 1 1 ~  Quecnsland Department of Forestry, 
especially in connectloll with tree form and 
vigour, and additional studies have been 
made by other forestry organizations, inclu- 
ding [he Australian Forest Research Institute. 
Unfortunately, studies of the heritability of 
characteristics of timber are very nluch handi- 
capped by the lack of a suitable range of 
controlled parent and progeny trees for 
sampling and research. However, much 
exploratory work has been done to help define 
the problem and to indicate the practicability 
of obtaining useful results. Gaps in this work 
will be filled in progressively as more suitable 
material becomes available, and the studies 
will be extended to provide definite evidence 
of the practicability of control of heritability 
of important properties of timber. 

Already studies of heritability have been 
made oil the width of growth rings, which is 
an indication of tree vigour, on the percentage 
late wood, wl~ich has a significant effect on 
the strength of the timber, and on certain 
pulping clmracteristics. The heritability of 
average cell length hqs also been studied, as 
this has a significaiit effect on pulp- and 
paper-making characteristics; the basic den- 
sity has been investigated, because it is a 
measure of many strength properties ; longi- 
tudinal sllrinlcage has been studied, as this 
affects the stability of the timber in vario~ls 
uses; and the development and severity of 
spiral grain have been measured, as it causes 
undesirable twisting of the timber with 
moisture changes. The heritability of the 
angle made by the spirally oriented cellulose 
chains in the cell walls of the wood has also 
been studied, as this has an important 
influence on the dimensional stability of the 
timber under varying atmospheric and other 
nloisture condilions, and appears also to have 
an influence on the strength properties of 
wood and paper. 

Through a study of heartwood formation, 
it may be possible to linli this also with heri- 
tability. When the controlling factors in 
lieartwood formation are known, it may be 
possible to improve the durability of timber 
during its growth, so that it develops adequate 
resistance to severe decay hazards, to insect 
pests that attack the tree, and to  those that 
attack the sawn timber. 

With' the very large investment in tree 
plantations being made now and likely to be 
greatly increased in the f ~ ~ t u r e ,  it is obviously 
desirable to ensure that the wood produced 
is of the highest practicable quality for the 
contemplated future markets in solid timber, 
veneer, wood, pulp, and paper. The return 
from the investment in growing trees can be 
very much influenced by the wood's quality 
in respect to the various uses, and so too can 
the overall economy of the country. 

HERI1-ABILITY

OF WOOD CHARACTERISTICS

THE L1i\llTED AVAILABILITY of timber from
natural forests and increasing demand have
led to the planting of forests to supply
A ustralia's timber and pulp needs of the
future. This planting is likely to be con
siderably extended. .Similar considerations
apply to the planting of forest crops in many
other countries.

With the planting of new forests, a great
opportunity exists to control and improve
the quality of the wood produced. The user
will be concerned with obtaining trees of the
most desirable form, including freedom from
large branches in a long merchantable bole.
He will also be interested in the inherent
strength qualities and other characteristics of
the timber, including its shrinkage on
seasoning, stability of shape, moisture take-up
with atmospheric changes, etc. As a conse
q uence, considerable interest has developed
in the genetic approach to wood quality
improvement, but it is apparent that there is
a great paucity of information concerning
the inheritance of wood characteristics.

To supply vital information on the heri
tability of desirable wood characteristics,
extensive studies have been undertaken.
Considerable work has been done at this
Division; other studies have been undertaken
by the Queensland Department of Forestry,
especially in connection with tree form and
vigour, and additional studies have been
made by other forestry organizations, inclu
ding the Australian Forest Research Institute.
Unfortunately, studies of the heritability of
characteristics of timber are very much handi
capped· by the lack of a suitable range of
controlled parent and progeny trees for
sampling and research. However, much
exploratory work has been done to help define
the problem and to indicate the practicability
of obtaining useful results. Gaps in this work
will be filled in progressively as more suitable
material becomes available, and the studies
will be extended to provide definite evidence
of the practicability of control of heritability.
of important properties of timber.
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Already studies of heritability have been
made on the width of growth rings, which is
an indication of tree vigour, on the percentage
late wood, which has a significant effect on
the strength of the timber, and on certain
pulping characteristics. The heritability of
average cell length hq? also been studied, as
this has a significaht effect on pulp- and
paper-making characteristics; the basic den
sity has been investigated, because it is a
measure of many strength properties; longi
tudinal shrinkage has been studied, as this
affects the stability of the timber in various
uses; and the development and severity of
spiral grain have been measured, as it causes
undesirable twisting of the timber with
moisture changes. The heritability of the
angle made by the spirally oriented cellulose
chains in the cell walls of the wood has also
been studied, as this has an important
influence on the dimensional stability of the
timber under varying atmospheric and other
moisture conditions, and appears also to have
an influence on the strength properties of
wood and paper.

Through a study of heartwood formation,
it may be possible to link this also with heri
tability. When the controlling factors in
heartwood formation are known, it may be
possible to improve the durability of timber
during its growth, so that it develops adequate
resistance to severe decay hazards, to insect
pests that attack the tree, and to those that
attack the sawn timber.

With· the very large investment in tree
plantations being made now and likely to be
greatly increased in the future, it is obviously
desirable to ensure that the wood produced
is of the highest practicable quality for the
contemplated future markets in solid timber,
veneer, wood, pulp, and paper. The return
from the investment in growing trees can be
very much influenced by the wood's quality
in respect to the various uses, and so too can
the overall economy of the country.



Essei~Cial Quality Coirtrols in Timber Engineer- 
irrg by J .  D. Boyd. Aust. Tilnb. J. Jl(5): 
37- 9.  (D. F.P. Reyrilzt 616.) Availability- 
Timber engineering industry. 
[N THIS PAPER, the author makes the point 
that to develop a wider use of timber struc- 
tures by engineers and architects and a ready 
acceptance by building inspectors, the timber 
industry must take steps to virtually guarantee 
the quality of the timber and the satisfactory 
performance of all timber structural com- 
ponents with which they will be concerned 
during manufacture. 

It is staled that manufacturers of timber 
str~lctural componenls such as roof trusses 
should foster the confidence of potential users 
by carrying o ~ i t  rigid quality control of both 
materials and procedures, and by testing 
samples of the completed building com- 
ponenls. Also, attention is drawn to the fact 
that lhe manufacturer's interest and influence 
should extend to delivery and erection pro- 
cedures, olherwise he cannot ensure main- 
tenance of the quality of his component as 
~nan~~factured.  Without such control he will 
lose goodwill. 

The organization of a cooperative quality- 
control service by all manufacturers of com- 
ponents is recommended, in order to estab- 
lid1 a firlil basis for the development of a 
virile limber engineering industry. 

The Clearance Angle of Circular Rip-saws by 
R.  L. Cowling. Aust. Titnb. J. 3P(3): 43. 
( D .  F.P. Repillt 607.) Availability-Saw- 
millcrs, saw doctors, saw ~ ~ ~ a n u f x t u r e r s .  
7 7 

1 1 1 ~  ~ o ~ s  or. SAW TEETH require clearance to 
prevent theill from rubbing on the surfaces 
generated by the top cutting edges. 

i n  an  investigation of clearance angles, a 
technique involving spraying the tops of the 
teeth with white lacquer was used. Extended 
abrasion of the lacq~rer was talteil to indicate 
lack of clearance. 

As a result of this work, it was found that 
tool11 deflection had a major influence on the 
clearance angle required in practice. 

Tooth deflections are caused by lateral 
lorces acting on the saw blade or teeth, and, 
if they could be avoided, clearance angle 

would depend chiefly on feed speed and 
would approximate the very small calculated 
val~le of about 2" for most purposes. Meas- 
ures to reduce tooth deflection are suggested, 
but it is considered that ~mder conditions 
usually encountered in Australian sawmills, 
the clearance angle should not be less than 15". 

Aostralian Plant Gunls. I. Classification and 
Icleiitification of Giims fro111 Arborescent 
Aiigiospenns by A. T. Proszynslti, A. J. 
Michell, and C. M. Stewart. Div. For. Prod. 
Technol. Pap. No. 38. Availability-Industry, 
forestry, and research g~ganizations. 
THE IMPORTANCE OF PLANT GUMS in commerce 
has been largely neglected in Australia, but 
world col~sumption of over 50,000 tons per 
annum, and a price of up to $600 per ton for 
acceptable gum, have prompted a closer look 
at this minor forest product. 

To provide the background to better 
appreciation of the coimnercial possibilities 
of Australian plant gums, work on their 
classification and identification has been 
iniliated that will also provide some Itnow- 
ledge of their physical and chemical pro- 
perties. 

I11 this paper, which is Par1 1 of a series, 
results of the investigation of 15 Australian 
g~ims and a comparison with 12 co~nmercial 
gimis are reported. 

Assessrneut of Adequacy of Timber Structirres 
by Test with Special Reference to Timber Roof 
Trusses by R. G. Pearson, Aust. Timb. J. 
Jl(5). (D.F.P. Repirzt 61 7.) Availability- 
Design engineers, truss man~ifacturers. 
TESTS to determine the adequacy of timber 
structures require careful planning and 
detailed knowledge of the effect of differences 
between test and service conditions. 

There are two main categories of test, 
namely, type-acceptance lests for assessing a 
proposed new structural form, design, mater- 
ial, or element, and lot-acceptance tests for 
assessing a particular structure or batch of 
structures. 

To deterlnine the adequacy of the strength 
of a structure, a proof load equivalent in its 
effect to that due to the expected service 
loads must be calculated. A structure able to 
withstand the proof load without distress 
should also be adequate in service, providing 
certain effects due to time that cannot be f~dly 

Essential Quality Controls in Timber Engineer
ing by J. D. Boyd. Aust. TiJnb. J. 31(5):
37-9. (D.F.P. Reprint 616.) Availability
Timber engineering ind ustry.
1N THiS PAPER, the author makes the point
that to develop a wider use of timber struc
tures by engineers and architects and a ready
acceptance by building inspectors, the timber
industry must take steps to virtually guarantee
the quality of the timber and the satisfactory
performance of all timber structural com
ponents with which they will be concerned
during manufacture.

It is stated that manufacturers of timber
structural components such as roof trusses
sho uld foster the confidence of potential users
by carrying out rigid quality control of both
materials and procedures, and by testing
samples of the completed building com
ponents. Also, attention is drawn to the fact
that the manufacturer's interest and influence
should extend to delivery and erection pro
cedures, otherwise he cannot ensure main
tenance of the quality of his component as
manufactured. Without such control he will
lose goodwill.

The organization of a cooperative quality
control service by all manufacturers· of com
ponents is recommended, in order to estab
lish a firm basis for the development of a
virile timber engineering industry.

The Clearance Angle of Circular Rip-saws by
R. L. Cowling. Aust. Timb. J. 31(3): 43.
(D.F.P. Reprint 607.) Availability-Saw
millers, saw doctors, saw manufacturers.

THE HWS OF SA W TEETH require clearance to
prevent them from rubbing on the surfaces
generated by the top cutting edges.

In an investigation of clearance angles, a
technique involving spraying the tops of the
teeth with white lacquer was used. Extended
abrasion of the lacquer was taken to indicate
lack of clearance.

As a result of this work, it was found that
tooth deflection had a major influence on the
clearance angle required in practice.

Tooth deflections are caused by lateral
forces acting on the saw blade or teeth, and,
if they could be avoided, clearance angle
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would depend chiefly on feed speed and
would approximate the very small calculated
value of about 2° for most purposes. Meas
ures to reduce tooth deflection are suggested,
but it is considered that under conditions
usually encountered in Australian sawmills,
the clearance angle sho uld not be less than 15°.

Australian Plant Gums. I. Classification and
Identification of Gums from Arborescent
Allgiosperms by A. T. Proszynski, A. J.
Michell, and C. M. Stewart. Div. For. Prod.
Technol. Pap. No. 38. Availability-Industry,
forestry, and research q,rganizations.
THE IMPORTANCE OF PLANT GUMS in commerce
has been largely neglected in Australia, but
wQrld consumption of over 50,000 tons per
annum, and a price of up to $600 per ton for
acceptable gum, have prompted a closer look
at this minor forest product.

To provide the background to better
appreciation of the commercial possibilities
of Australian plant gums, work on their
classification and identification has been
initiated that will also provide some know
ledge of their physical and chemical pro
perties.

In this paper, which is Part I of a series,
results of the investigation of 15 Australian
gums and a comparison with 12 commercial
gums are reported.

Assessment of Adequacy of Timber Structures
by Test with Special Reference to Timber Roof
Trusses by R. G. Pearson, Aust. Timb. J.
31(5). (D.F.P. Reprint 617.) Availability
Design engineers, truss manufacturers.
TESTS to determine the adequacy of timber
structures require careful planning and
detailed knowledge of the effect of differences
between test and service conditions.

There are two main categories of test,
namely, type-acceptance tests for assessing a
proposed new structural form, design, mater
ial, or element, and lot-acceptance tests for
assessing a particular structure or batch of
structures.

To determine the adequacy of the strength
of a structure, a proof load equivalent in its
effect to that due to the expected service
loads must be calculated. A structure able to
withstand the proof load without distress
should also be adequate in service, providing
certain effects due to time that cannot be fully



allowed for in a short-duration test, such as 
shrinkage, are not serious. 

A structure needs to have adequate stiff- 
ness, aid this may bc as dependent on the 
.joint characteristics as on the meinbers. Both 
joinis m d  members are greatly affected by 
moislure content changes and duration of 
loading, so due allowance must be made for 
the effects of these fwiors. 

-Not o d y  must a structure be able to 
sustain satisfactorily its service loads, but it 
nl~lst also xsist without distress the handling 
it receives in transport and during erection. 
Two tests to ensure that joints can withstand 
handling stresses are described. 

Gullet Craclriug in Saws by D. S. Jones. 
Aust. Titnb. J. 31(7). (D.F.P. Reprint 619.) 
Availability--Sa~rmillers, saw inanufacturers. 

GULLET CKACI~ING of saws is a constant 
problem in the sawmilling and woodworking 
industries, particularly in wide band saw 
blades, but also in circular saws. 

The basic causes of gullet cracking are 
either the inability of the blade to resist the 
normal applied stresses, or excessive stresses. 

In this paper the author considers these 
causes in some detail and outlines measures 
to cure or prevent such cracking. 

Sollie Econoiilic Aspects of the Sharpe~lhlg of 
Circular Saws in Australiau Sawinills by 
D. S. Jones. Azut. Tilnb. J. 31(7). (D.F.P. 
Rep-iizt 624.) Availability-Sawmillers, saw 
doctors, saw manufi~cturers. 

WHILST THE USE of automatic saw sharpeners 
for sharpelling band and frame saw blades is 
well established, their use on circular saws 
has been limited. In an attempt to reduce 
sharpening costs some sawmillers are now 
evaluating the use of such machines. Factors 
to be taken into comideration differ from inill 
to mill and from region to region, but the 
principal ones are as follows: ease of obtain- 
ing sltilled labour; proximity of the niill to 
the sharpening service; species sawn; number 
and diameter range of saws to be sharpened; 
and state of existing equipment. 

This paper presents a review of sharpening 
and is intended to assist sawinillers in con- 
sidering the fxtors  that may apply to their 

specific conditions. Four stages of progressive 
inechanizalion are discussed, beginning with 
the sharpeni~lg pr0cedui.e inc~lrring the least 
capital investment and finishing with the 
most mechanized. 

The following donations have been received 
by the Division over the last three ~nonths : 

"Woodpecker" Sawmillers & 
Traders, Bentley Fafk, W.A. . .  $4.20 

R. W. Scaminell, Devon North, Vic. $4.20 
F. A. Trotter, Murwilluinbah, 

N.S.W. . . . . . . . . . .  $2.00 
Murray Valley Sawinills Pty. Ltd., 

Nathalia, Vic. . . . . . . . .  $60.00 
Radiata Pine Association of Aust. . .  $500.00 
N. C .  MacLeod & Sons, Seaspray, 

Vic. . . . . . . . . . . . .  $20.00 
Burwood Timber Mills Pty. Ltd., 

Springvale, Vic. . . . . . . . .  $200.00 
Perfectus Airscrew Co., Newport, 

Vic. . . . . . . . . . . . .  $20.00 
Shepherdson & Mewett, 

Williamstown, S.A. . . . . . .  $20.00 
Ray & J. Page, Ivanhoe, Vic. . .  $10.00 
A. Woodward (Forest Products) 

Ply. Ltd., Ballarat, Vic. . . . .  $10 .OO 
Atkins Timber Co., Port Melbourne. 

Material to the value of . . . .  $50.00 
Bowen Gr. Pomeroy Ply. Ltd., North 

Melbourne. 
Material to the value of . . . .  $50.00 

H. Beecham & Co., Spotswood, Vic. 
Material to the value of . . . .  $14.00 

Melbourne Harbour Trust. 
Timber for research purposes. 

PERSONAL 
MR. D. S. JONES, B.C.E., an officer of the 
Division of Forest Products for the past 19 
years and author of many articles on saws 
and sawing, has left the Division to talce up 
an appointment as Timber Development 
Engineer of the Queensland Timber Board. 

Complete articles ttzay be reprinted from this Ne~vsletter wirhout special permission. Zf it is proposed to use 
nlaterial fiotn such articles in any other fortn, permission to publisfz must first be obtaitledfiont the Divisiort of 

I Forest Products. 
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The following donations have been received
by the Division over the last three months:

"Woodpecker" Sawmillers &
Traders, Bentley R~i'k, W.A.

R. W. Scammell, Devon North, Vic.
F. A. Trotter, Murwillumbah,

N.S.W.
Murray Valley Sawmills Pty. Ltd.,

Nathalia, Vic. $60.00
Radiata Pine Association of Aust. .. $500.00
N. C. MacLeod & Sons, Seaspray,

Vie.
Burwood Timber Mills Pty. Ltd.,

Springvale, Vie. ..
Perfectus Airscrew Co., Newport,
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Shepherdson & Mewett,

Williamstown, S.A.
Ray & l. Page, Ivanhoe, Vie.
A. Woodward (Forest Products)

Pty. Ltd., Ballarat, Vie.
Atkins Timber Co., Port Melbourne.

Material to the value of
Bowen & Pomeroy Pty. Ltd., North

Melbourne.
Material to the value of

H. Beecham & Co., Spotswood, Vie.
Material to the value of

Melbourne Harbour Trust.
Timber for research purposes.

specific conditions. Four stages ofprogressive
mechanization are discussed, beginning with
the sharpening procedui-e incurring the least
capital investment and finishing with the
most mechanized.

MR. D. S. JONES, B.C.E., an officer of the
Division of Forest Products for the past 19
years and author of many articles on saws
and sawing, has left the Division to take up
an appointment as Timber Development
Engineer of the Queensland Timber Board.

Gullet Cracking in Saws by D. S. lones.
Aust. Timb. J. 31(7). (D.F.P. Reprint 619.)
Availability--Sawmillers, saw manufacturers.

GULLET CRACKING of saws is a constant
problem in the sawmilling and woodworking
industries, particularly in wide band saw
blades, but also in circular saws.

The basic causes of gullet cracking are
either the inability of the blade to resist the
normal applied stresses, or excessive stresses.

In this paper the author considers these
causes in some detail and outlines measures
to cure or prevent such cracking.

allowed for in a short-duration test, such as
shrinkage, are not serious.

A structure needs to have adequate stiff
ness, and this may be as dependent on the
joint characteristics as on the members. Both
joints and members are greatly affected by
moisture content changes and duration of
loading, so due allowance must be made for
the effects of these factors.

Not only must a structure be able to
sustain satisfactorily its service loads, but it
must also resist without distress the handling
it receives in transport and during erection.
Two tests to ensure that joints can withstand
handling stresses are described.

Some Economic ASl)ects of the Sharpening of
Circular Saws in Australian Sawmills by
D. S. lones. Aust. Timb. J. 31(7). (D.F.P.
Reprint 624.) Availability-Sawmillers, saw
doctors, saw manufacturers.

WHILST THE USE of automatic saw sharpeners
for sharpening band and frame saw blades is
well established, their use on circular saws
has been limited. In an attempt to reduce
sharpening costs some sawmillers are now
evaluating the use of such machines. Factors
to be taken into consideration differ from mill
to mill and from region to region, but the
principal ones are as follows: ease of obtain
ing skilled labour; proximity of the mill to
the sharpening service; species sawn; number
and diameter range of saws to be sharpened;
and state of existing equipment.

This paper presents a review of sharpening
and is intended to assist sawmillers in con
sidering the factors that may apply to their

Complete articles may be reprinted from this Newsletter without special permission. If it is proposed to use
material from such articles in any other form, permission to publish must first be obtained from the Division of

, Forest Products.
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By 17. A. Dale, Wood 

A s u ~ t v ~ v  b y  the Divisioll of Forest Products 
in 1953 showed that lire was not rated a major 
cause of fence post failure in Australia. Since 
then the pl-eservative treatment of round posts 
has become firmly established. The loss of 
some treated posts in recent fires has revived 
inlerest i l l  fire resistance. This article reviews 
the pesent  state of knowledge and suggests 
courses of action for fence post users and the 
timber induslry. 

I h w  Serious is the Fire Hazard? 
In a survey of fencing practice in Australia 

conducted by the Division in 1953, a total of 
428 users were asked to indicate the inail1 
cause of fencc post failure on their properties. 
The pwccntage of replies giving fire as the 
main ca~lsc of fdi11.11.e in each State was as 
follo\vs : 

'I'asrnania nil 
Victoria 1 
South Austrulia 3 
New South Wales 4 
Q~icensland 18 
Westel n Australia 18 

Early in 1965, sevci-e grass fires in Victoria 
and So~irh Australia destroyed a large amount 
of fencing, including a few pine posts treated 
wit11 copper.- ch~ome--arsenic (CCA) water- 
bolne presel-vatives. The Cdct that these 
treated posh, once igriited, may continue lo  
smoddcr and can be colnpletely destroyed 
h ;~s  cii~lscd some alarm. This Division and 
o h c i s  have since been re-examining this 
aspect and the importance of fire in relation 
to rulal l'encing. 

Preservation Section 

Victoria is susceptible to very c lea t~~~ct ive  
lires. It has a total area of 56 .2  million acres, 
of which 37 .5  n~illion acres are ~ ~ s e d  for 
agriculture, including crops, IhlIo\v, sown and  
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Fence Posts and Fi're

Creosote·treated posts are fire resistal/t.

Victoria is susceptible to very destructive
fires. It has a total area of 56· 2 million acres,
of which 37· 5 million acres are used for
agriculture, including crops, fallow, sown and

By l~. A. Dale, Wood l)reservation Section

A SURVEY by the Division of Forest Products
in 1953 showed that fire was not rated a major
cause of fence post failure in Australia. Since
then the preservative treatment of round posts
has become firmly established. The loss of
some treated posts in recent fires has revived
interest in fire resistance. This article reviews
the present state of knowledge and suggests
courses of action for fence post users and the
timber industry.

How Serious is the Fire Hazard?
In a survey of fencing practice in Australia

conducted by the Division in 1953, a total of
428 users were asked to indicate the main
cause of fence post failure on their properties.
The percentage of replies giving fire as the
main cause of failure in each State was as
follows:

'rasmania nil
Victoria I
South Australia 3
New South Wales 4
Queensland 18
Western Australia 18

Early in 1965
j

severe grass fires in Victoria
and South Australia destroyed a large amount
of fencing, incl uding a few pine posts treated
with copper-chrome--arsenic (CCA) water
borne preservatives. The fact that these
treated posts, once ignited, may continue to
smoulder and can be completely destroyed
has caused some alarm. This Division and
others have since been re-examining this
aspect and the importance of fire in relation
to rura I fencing.



native pasture, and other land used for graz- 
ing. Figures supplied by the Country Fire 
Authority and the Victorian Forests Commis- 
sion for the summer of 1964/65, which was 
one of Victoria's worst fire seasons, showed 
that the total asea involved in fires other than 
forest fires (but including areas bordering 
State forests) was about 365,000 acres-less 
than 1% of the State's total agricultural area. 
The average area involved over the previous 
10 years was inuch less. 

If the amount of fe~lcing involved in fires 
is related to acreage bul-nt, and lhis seems a 
reasonable way of assessing it, then the 
amount of fencing involved per annuin would 
be suhtuntially less than 1 0/,. This agrees 
will1 the figure quoted in  the survey of 1953. 
Whilc not attempting to miuimize the damage 
and disruptio~l caused by fire, it is believed 
that the above figure represents a reasonable 
estimate of the fire hazard to fencing. 

How Resistant are CCA-treated Posts? 
This Division has attempted to assess the 

chanccs of CCA-treated pine posts being 
deslruyed by fire. Questioimaires were sent 
l o  those lcnown or reported to have had 
£enc;es aflected by fire. Information requested 
included the nature and severity of the fire, 
the number of posts involved, and the number 
destroyed. The very few replies received 
showed a wide variation in the behaviour of 
CCA-treated pine posts subjected to fire. 
The results are summarized below. 

Old untreated horrhvoorl posts will b11r.11. 

ignition to occur. Obviously this will occur 
sooner on very hot dry days. 

This Division would welcome reliable 
observations of fires affecting CCA-treated 
posts, including estimates of shade tempera- 
ture, wind speed, amount and nature of fuel 

Weatl~er at Posts Posts 
Property Location T i m  of Fire 111volved Destroyed 

1 Clare, S.A. Very hot > 10 1 
2 MaRra, Vic. Very hot 212 120 
3 Maffi-a, Vic. Very hot 190 30 
4 Maffra, Vic. Very hot 30 15 
5 Ararat, Vic. Very hot 5 2 

Some of the fences were inspected by the 
Division. While the results do not cover 
all cases of fire affecting CCA-treated posts, 
hey are reasonably representative. The fact 
that less than 40 % of the posts involved were 
destroyed sl~ows that CCA-treated posts in 
general do 11ot ignite "automatically" and 
that it probably requires an intense fire of 
some minutes' duration around the posts for 

around tile posts, and Ihe length of time the 
posts were exposed to fire. 

Obviously there is still inuch to be learned 
about the fire resistance of CCA-treated pine 
posts. However, properly treated pods will 
resist fungal breakdown of the sapwood at 
groundline for 30 years or more. In contrast, 
an untreated post becomes progressively less 
fire resistant as it decays at the groundline. 

native pasture, and other land used for graz
ing. Figures supplied by the Country Fire
Authority and the Victorian Forests Commis
sion for the summer of 1964/65, which was
one of Victoria's worst fire seasons, showed
that the total area involved in fires other than
forest fires (but including areas bordering
State forests) was about 365,000 acres-less
than 1%of the State's total agricultural an~a.

The average area involved over the previous
to years was much less.

If the amollnt of fencing involved in fires
is related to acreage burnt, and this seems a
reasonable way of assessing it, then the
amollnt of fencing involved per annum WOllld
be substantially less than I %. This agrees
with the figure quoted in the survey of 1953.
While not attempting to minimize the damage
and disruption caused by fire, it is believed
that the above figure represents a reasonable
estimate of the fire hazard to fencing.

How Resistant are CCA-treated Posts?
This Division has attempted to assess the

chances of CCA-treated pine posts being
destroyed by fire. Questionnaires were sent
to those known or reported to have had
fences affected by fire. Information requested
included the nature and severity of the fire,
the number of posts involved, and the number
destroyed. The very few replies received
showed a wide variation in the behaviour of
CCA-treated pine posts subjected to fire.
The results are summarized below.

Old untreated hardwood posts will bum.

ignition to occur. Obviously this will occur
sooner on very hot dry days.

This Division would welcome reliable
observations of fires affecting CCA-treated
posts, including estimates of shade tempera
ture, wind speed, amount and nature of fuel

Weather at Posts Posts
Property Location Time of Fire Involved Destroyed

1 Clare, S.A. Very hot >10 1
2 Maffra, Vie. Very hot 212 120
3 . Maftl:a, Vie. Very hot 190 30
4 Maffra, Vie. Very hot 30 15
5 Arm'at, Vie. Very hot 5 2
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Some of the fences were inspected by the
Division. While the results do not cover

. all cases of fire affecting CCA-treated posts,
they are reasonably representative. The fact
that less than 40 %of the posts involved were
destroyed shows that CCA-treated posts in
general do not ignite "automatically" and.
that it probably requires an intense fire of
some minutes' duration around the posts for
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around the posts, and the length of time the
posts were exposed to fire.

Obviously there is still much to be learned
about the fire resistance of CCA-treated pine
posts. However, properly treated posts will
resist fungal breakdown of the sapwood at
groundline for 30 years or more. In contrast,
an untreated post becomes progressively less
fire resistant as it decays at the groundline.



i n  shorl, CCA-treated posts, like any other 
wooden posts, will burn under certain con- 
ditions. Treatment is primarily for protec- 
ti011 against the much greater hazards of 
decay and insecl attack. 

How Fire Resistaut are Other Wooden Posts? 
The lire resistance of ~[tzrrectted wooden 

posls depends on size, density, age, and the 
condition of any sapwood. Heavy timbers 

are harder to ignite and large timbers are 
more r e d a n t  than those of small cross sec- 
tion. Large untreated hardwood posts are 
very fire resistant when new, but become less 
resistant with time, particularly wlxn any 
hapwood present has decayed. In this con- 
dition [hey will ignite readily when dry. 

C'reoso~e t reu t l~ze~ l t  of round posts, both 
pine and hardwood, makes them very fire 
resibtant . Such posts will ignite fairly easily, 
particularly when recenlly treated, but, once 
the fire has passed, the flames are self- 
extinguisl~ing with the evolution of dense 
smoke. This behaviour was clearly demon- 
strated ill the Mounl Dandenong (Victoria) 
fires of 1962, when a severe fire passed through 
a n  estimated 200 creosoted hardwood poles 
\vithout one being made unusable, although 
a similar number of untreated poles were 
destroyed (Newsletter No. 286). 

There is some evidence that CCA-treated 
hcrrd~\~ood posts ignite less easily than CCA- 
treated pine. This is to be expected as they 
are generally heavier; however, reports of 
their actual fire performance are lacking. 

Why Not Treat All Posts with Creosote? 
Since 1957, the preservation of round and 

sawn timber has become an established indus- 
try in all States. In south-eastern Australia, 
fence post treatment is a considerable part of 
this. In inost treatinent plants, radiata pine 
is the major fence post material and CCA 
preservatives are used in all but a few, 
primarily because of their cleanlii~ess and 
ease of handling. Creosote oil, an equally 
etTective preservative, is used in several large 
plants and one or two small ones. 

It may well be asked why creosote cannot 
be used for all fence post treatment. There 
are several good rs@ons why this is not 
practical, the main one being that the CCA 
preservatives are ideal dual-purpose preserva- 
tives, but creosote is not suitable for building 
framing, flooring, or other internal timbers. 
The CCA preservatives are easily transported 
as dry concentrates and are used as cold 
solutions, so that the plants require no heat- 
ing arrangements. Moreover, the degree of 
drying of timber before treatment is not so 
critical. Tn addition, the preservative loading 

More CCA posts survi~wd this f i e  than untreated 
hardwood. 

In short, CCA-treatcd posts, like any other
wooden posts, will burn under certain con
ditions. Treatment is primarily for protec
tion against the much greater hazards of
decay and insect attack.

How Fire Resistant are Other Wooden Posts'!
The fire resistance of untreated wooden

posts depends on size, density, age, and the
condition of any sapwood. Heavy timbers

CCA-lrcaledpusts lvill scorch, 01' lIIay bum, depending
on Ihe sel'erity of the fire.

are harder to ignite and large timbers are
more resistant than those of small cross sec
tion. Large untreated hardwood posts are
very fire resistant when new, but become less
resistant with titne, particularly when any
sapwood present has decayed. In this con
dition they will ignite readily when dry.

Creosote treatment of round posts, both
pine and hardwood, makes them very fire
resistant. Such posts will ignite fairly easily,
particularly when recently treated, but, once
the fire has passed, the flames are self
extinguishing with the evolution of dense
smoke. This behaviour was clearly demon
strated in the Mount Dandenong (Victoria)
fires of 1962, when a severe fire passed through
an estimated 200 creosoted hardwood poles
\vithout one being made unusable, although
a similar number of untreated poles were
destroyed (Newsletter No. 286).

There is some evidence that CCA-treated
hardwood posts ignite less easily than CCA
treated pine. This is to be expected as they
are generally heavier; however, reports of
their actual fire performance are lacking.

3

Why Not Treat All Posts with Creosote?
Since 1957, the preservation of round and

sawn timber has become an established indus
try in all States. In south-eastern Australia,
fence post treatment is a considerable part of
this. In most treatment plants, radiata pine
is the major fence post material and CCA
preservatives are used in all but a few,
primarily because of their cleanliness and
ease of handling. Creosote oil, an equally
effective preservative, is used in several large
plants and one or two small ones.

It may well be asked why creosote cannot
be used for all fence post treatment. There
are several good m~sons why this is not
practical, the main one being that the CCA
preservatives are ideal dual-purpose preserva
tives, but creosote is not suitable for building
framing, flooring, or other internal timbers.
The CCA preservatives are easily transported
as dry concentrates and are used as cold
solutions, so that the plants require no heat
ing arrangements. Moreover, the degree of
drying of timber before treatment is not so
critical. In addition, the preservative loading

Afore CCA posts survil'ed this fire than untreated
hardwood.



can be readily adjusted by varying the con- 
centration of the treating solution, and the 
treated material is clean to handle almost as 
soon as it leaves the treating cylinder. 

It would serve no good purpose to require 
Ihose plants using CCA preservatives to 
change to creosote for the sole reason that 
this makes timber more fire resistant. The 
main result would be to make treated fence 
posts more expensive and harder to obtain. 
As the industry is now treating about 1 
million posts per annuin and cannot keep 
pace with the demand, such a change would 
harm both the industry and the fence post 
user, and could affect supplies of creosote 
needed for other purposes. 

Possible hnprovements 
The copper-chrome-arsenic preservatives 

are ideal in most respects and the elimination 
of the tendency to smoulder ("afterglow") is 
very desirable. Whether this can be done 
economically without altering the basic 
characteristics of the preservatives remains 
to be seen, but the manufacturers are well 
aware of the need. 

Enough boric acid added to the preserva- 
tive solution will eliminate afterglow, but it 
does not fix in the wood and can leach or 
diffuse out rapidly in service, so that it is 
most unlikely to give more than a year or 
two of extra protection. 

Other cheinicals will suppress afterglow 
but are either too costly or are incompatible 
with the treating solution. None of thein fix 
like the preservative. 

Another approach that deserves investiga- 
tion would be to treat posts with a fire 
retardant after the normal CCA treatment, 
but the problems of cost and lack of per- 
manence could be considerable. 

A CCA-treated post with ilnproved fire 
resistance must be cheap. Both the 1953 
survey and the fact that CCA-treated posts 
are in increasing demand (even in areas 
recently affected by fires) indicate that availa- 
bility, ease of handling, and resistance to 
decay and termites are evidently more impor- 
tant than resistance to fire. 

The preservative manufacturers and the 
Division of Forest Products are continuing 
to invesligate the problem, but the answer is 
not yet in sight. 

The need for iil~proving fire resistance 
inust not overshadow the main reason for 
treatment of fence posts, that is, to make 
them resistant to decay and termites. CCA 
treatments are ideal for this purpose. 

Making a Decision 
Fence post users must make their own 

decisions in choosing the type of fence post 
best suited to their needs. We have tried to 
make a reasoned assessn~ent of the impor- 
tance of fire in relation to the other hazards 
affecting the service life of posts. On the 
evidence available, fire appears to be of 
minor importance and the fire resistance of 
a post should not b$the main reason for its 
selection. 

Of course there are situations where fire 
resistance is important, such as fencing in 
timbered country or where a history of 
repeated fires in an area cannot be ignored. 

In such cases the use of creosote-treated 
timber or durable hardwood with the sap- 
wood removed is recommended. Creosote- 
treated hardwood droppers have proved very 
resistant to grass fires and should be used 
where possible. D~lrable hardwood free of 
sapwood is the next best alternative. 

Where fire-resistant posts are not available 
the important posts in a fence, such as 
corner, strainer, and gate posts, should be 
kept clear of thick grass or other fuel. 

Cemented Tungsten Carbide . in the Wood- 
working Indnstry by D. S. Jones. Aust. Timb. 
J. 31(8). (D.F.P. Reprirlt 626.) Availability- 
Woodworkiilg industry. 
MANY FACTS about cemented tungsten carbide 
and its relation to the woodworking industry 
are already well known. Although in com- 
parison with steel tools it is very expensive, it 
can often achieve spectacular economies. 
There are numerous instances of carbide tools 
lasting much longer than steel, but these are 
often offset by reports of rapid breakdown 
due to brittleness or simple accidents.. 

This paper presents inforlnation on tung- 
sten carbide that would not readily be 
accessible to the woodworking industry. I11 
addition it presents econon~ic comparisons 
between tungsten carbide and steel, as used in 
a circular cutter head and a circular saw. 

Co~nplete arricles may be reprinted from ihis Newslerrcr withour special permission. If it is proposed to use 
I t m r e r i a l f i o i ~ ~  such articles in any orher form, permission to publish must first be obrainedfrom the Division of 

Forest Products. 
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can be readily adjusted by varying the con
centration of the treating solution, and the
treated material is clean to handle almost as
soon as it leaves the treating cylinder.

It would serve no good purpose to require
those plants using CCA preservatives to
change to creosote for the sole reason that
this makes timber more fire resistant. The
main result would be to make treated fence
posts more expensive and harder to obtain.
As the industry is now treating about 1
million posts per annum and cannot keep
pace with the demand, such a change would
harm both the industry and the fence post
user, and could affect supplies of creosote
needed for other purposes.

Possible Improvements
The copper-chrome-arsenic preservatives

are ideal in most respects and the elimination
of the tendency to smoulder ("afterglow") is
very desirable. Whether this can be done
economically without altering the basic
characteristics of the preservatives remains
to be seen, but the manufacturers are well
aware of the need.

Enough boric acid added to the preserva
tive sol ution will eliminate afterglow, but it
does not fix in the wood and can leach or
diffuse out rapidly in service, so that it is
most unlikely to give more than a year or
two of extra protection.

Other chemicals will suppress afterglow
but are either too costly or are incompatible
with the treating solution. None of them fix
like the preservative.

Another approach that deserves investiga
tion would be to treat posts with a fire
retardant after the normal CCA treatment,
but the problems of cost and lack of per
manence could be considerable.

A CCA-treated post with improved fire
resistance must be cheap. Both the 1953
survey and the fact that CCA-treated posts
are in increasing demand (even in areas
recently affected by fires) indicate that availa
bility, ease of handling, and resistance to
decay and termites are evidently more impor
tant than resistance to fire.

The preservative manufacturers and the
Division of Forest Products are continuing
to investigate the problem, but the answer is
not yet in sight.

The need for improving fire resistance
must not overshadow the main reason for
treatment of fence posts, that is, to make
them resistant to decay and termites. CCA
treatments are ideal for this purpose.

Making a Decision
Fence post users must make their own

decisions in choosing the type of fence post
best suited to their needs. \Ve have tried to
make a reasoned assessment of the impor
tance of fire in relation to the other hazards
affecting the service life of posts. On the
evidence available, fire appears to be of
minor importance and the fire resistance of
a post should not bb' the main reason for its
selection.

Of course there are situations where fire
resistance is important, such as fencing in
timbered country or where a history of
repeated fires in an area cannot be ignored.

In such cases the use of creosote-treated
timber or durable hardwood with the sap
wood removed is recommended. Creosote
treated hardwood droppers have proved very
resistant to grass fires and should be used
where possible. Durable hardwood free of
sapwood is the next best alternative.

Where fire-resistant posts are not available
the important posts in a fence, such as
corner, strainer, and gate posts, should be
kept clear of thick grass or other fuel.
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Cemented Tungsten Carbide. in the Wood
working Industry by D. S. Jones. Aust. Timb.
J.31(8). (D.F.P. Reprint 626.) Availability
Woodworking industry.
MANY FACTS about cemented tungsten carbide
and its relation to the woodworking industry
are already well known. Although in com
parison with steel tools it is very expensive, it
can often achieve spectacular economies.
There are numerous instances of carbide tools
lasting much longer than steel, but these are
often offset by reports of rapid breakdown
due to brittleness or simple accidents ..

This paper presents information on tung
sten carbide that would not readily be
accessible to the woodworking industry. In
addition it presents economic comparisons
between tungsten carbide and steel, as used in
a circular cutter head and a circular saw.

Complete articles may be reprinted from this Newsletter without special permission. If it is proposed to use
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Proposed Revision of 
Strength Grouping System 

By R. G. Pearson, Timber Mechanics Section 

F o n ~ s r  PRODUCTS NEWSLETTER NO. 324 drew 
attention to a proposed revision of the 
strength grouping system* and presented a 
tabulation of Ilie consequent groupings of 
the inajor structural species used in Australia. 
We are indebted to a number of persons who 
examined the proposals and offered com- 
ments or criticisms. No one disputed the 
basic principles of the revision, but one 
writer queried the need for a change in view 
of i~npend i~~g  developments in the inachine 
grading of timber. Others pointed out that 
certain species were less favourably placed 
than on the old system. 

Froill the con~ments made, it seems that 
it may be helpful to give some of the back- 
ground to strength grouping and the reasons 
for revising the system. The criticisins con- 
cerning individual species have led to a re- 
exailiination of the proposals, and this article 
will discuss a minor modification that should 
overcome the objections. 

Background to Strength Grouping 

The species in common use in Australia 
for structural purposes are not only numerous 

* Full details appear in Div. For. Prod. Teclulol. 
Pap. No. 35-The establish~nent of working stresses 
for groups of species, by R. G. Pearson. 

but are frequently dificult to identify when 
sawn. To ~ninimize conlinercia1 difficulties in 
nlarlteting these timbers, it is generally very 
conveniei~t, and technically not unduly in- 
efficient, to group species of siinilar properties 
and regard those in each group as being, for 
design purposes, identical or, for commercial 
purposes, equivalent. This was done about 
30 years ago when four strength groups 
called A, B, C, and D were established. In 
effect, four hypothetical species, A,  B, C, and 
D, replaced the multitude of actual species. 
A species was allocated to a group if its bend- 
ing strength (modulus of rupture), stiffness 
(~nodulus of elasticity), compression strength, 
and shear strength were similar to those of 
the hypothetical species representing the 
group. It ]nust be emphasized that all the 
strength properties used in grouping are cal- 
culated from laboratory tests on small clear 
specimens, and are not the strength properties 
to be assuined for usual coilinlercial timbers 
of structural sizes as used under service con- 
ditions. Neither the working stresses for 
structural design nor the quality of material 
are considered in grouping a species. 

One problem in grouping is that the four 
strength properties considered most basic for 
engineering purposes are not perfectly cor- 
related with each other, so that for some 
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By R. G. Pearson, Timber Mechanics Section

FOREST PRODUCTS NEWSLETTER No. 324 drew
attention to a proposed revision of the
strength grouping system* and presented a
tabulation of the consequent groupings of
the major structural species used in Australia.
We are indebted to a number of persons who
examined the proposals and offered com
ments or criticisms. No one disputed the
basic principles of the revision, but one
writer queried the need for a change in view
of impending developments in the machine
grading of timber. Others pointed out that
certain species were less favourably placed
than on the old system.

From the comments made, it seems that
it may be helpful to give some of the back
ground to strength grouping and the reasons
for revising the system. The criticisms con
cerning individual species have led to a re
examination of the proposals, and this article
will discuss a minor modification that should
overcome the objections.

Background to Strength Grouping

The species in common use in Australia
for structural purposes are not only numerous

* Full details appear in Div. For. Prod. Technol.
Pap. No. 35-The establishment of working stresses
for groups of species, by R. G. Pearson.
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but are frequently difficult to identify when
sawn. To minimize commercial difficulties in
marketing these timbers, it is generally very
convenient, and technically 110t unduly in
efficient, to group species of similar properties
and regard those in each group as being, for
design purposes, identical or, for commercial
purposes, equivalent. This was done about
30 years ago when four strength groups
called A, B, C, and D were. established. In
effect, four hypothetical species, A, B, C, and
D, replaced the multitude of actual species.
A species was allocated to a group if its bend
ing strength (modulus of rupture), stiffness
(modulus of elasticity), compression strength,
and shear strength were similar to those of
the hypothetical species representing the
group. It must be emphasized that all the
strength properties used in grouping are cal
culated from laboratory tests on small clear
specimens, and are not the strength properties
to be assumed for usual commercial timbers
of structural sizes as used under service con
ditions. Neither the working stresses for
structural design nor the quality of material
are considered in grouping a species.

One problem in grouping is that the four
strength properties considered most basic for
engineering purposes are not perfectly cor
related with each other, so that for some



species, one property may indicate one par- 
ticular group and other properties may 
indicate another. Placing a species in more 
than one group is confusing to the designer 
aild reduces the advantage of grouping. 
Therefore, unless the properties diverge 
widely from the norm, minor coinpromises 
are made and a species is allocated to one 
group only, the greatest impoi-tance being 
placed 011 the bending strength and stiffiless 
of the species in the unseasoned condition. 

existing strength groups are not quite in line 
with those for modulus of rupture and com- 
pression strength. 

The main impetus for a revision arose 
from recent investigations on structural tim- 
bers that have been carried out both here and 
overseas. These have led to a complete 
change in outlook about the effect of the 
type and size of the defects in a timber mem- 
ber, i.e. its grade, on its stiffhess. Previously, 

Table 1: Proposed Mininlunl Standard Test Values for Strength Groups 

(To replace Table 3  in D.F.P. Technol. Pap. No. 3 5 )  '" 

Property 
Moisture 
Coudition 

Density* (lb/cu ft) 

Modulus of ~'upture (lb/sq in) 

Modulus of elasticity (106 lb/sq in) 

Maximum cruslung strenglh (lb/sq in) 

Maxi~nunl shear strength (lb/sq in) 

Green 

Dry 
Green 

Dry 
Green 
Dry 
Green 
Dry 
Green 
Dry 

Strength Group 

:'; r11 green moisture condition values are basic density, which is oven-dry weighl/green volume. 

Need for Revisiou 
A major difficulty with the existing system 

is that four strength groups as originally 
defined do not cover the full range of pro- 
perties for all the species now, or shortly to  
be, in use. The plantation-grown pines in 
particular cannot be fitted into the scheme, 
one or two extra groups being needed for 
Ihem. 

In addition, inuch inore inforination has 
been gathered about Australian species since 
the four strength groups were established. 
Consequently, the properties for the hypo- 
lhetical species representative of the groups 
may be determined more precisely for Aus- 
tralian timbers. Test data now indicate, for 
example, that the values for modulus of 
elasticity and shear strength set down for the 

grade was believed to have no significant 
effect on stiffness, and so all grades of a given 
species, or strength group, were assumed to  
have the same inodulus of elasticity. Stiffiless 
as well as strength is now known to vary with 
grade. The resulting relationships are the 
basis of machine grading, which is being 
rapidly developed in several countries includ- 
ing Australia. As a corollary, working 
stresses based on earlier assuinptions inust 
be amended to  take account of this variation 
of stiffness with grade. 

111 addition to the above, it would be 
desirable for working stresses for visually 
graded material to be compatible with those 
for mechanically graded timber. Further- 
more, working stresses must be derived for 

species, one property may indicate one par
ticular group and other properties may
indicate another. Placing a species in more
than one group is confusing to the designer
and reduces the advantage of grouping.
Therefore, unless the properties diverge·
widely from the norm, minor compromises
are made and a species is allocated to one
group only, the greatest impOliance being
placed on the bending strength and stiffness
of the species in the unseasoned condition.

existing strength groups are not quite in line
with those for modulus of rupture and com
pression strength.

The main impetus for a revision arose
from recent investigations on structural tim
bers that have been carried out both here and
overseas. These have led to a complete
change in outlook about the effect of the
type and size of the defects in a timber mem
ber, i.e. its grade, on its stiffness. Previously,

Table 1; Proposed Minimum Standard Test Values for Strength Groups

(To replace Table 3 in D.F.P. Technol. Pap. No. 35}"'·

Property
Moisture Strength Group
Condition

81 82 83 84 85 86 87
--

Density* (lb/cu ft) Green 56·0 47·5 40'0 33·5 28'0 23'5 20·0
Dry 69·0 58·0 48'5 40·0 32·5 26·5 22·0

Modulus of rupture (lb/sq in) Green 15000 12500 10600 9000 7500 6300 5300
Dry 23000 19500 16500 13600 11500 9750 8250

Modulus of elasticity (l06 lb/sq in) Green 2·36 2'06 1·80 1'55 1·32 1'15 1·00
Dry 2·72 2'36 2·06 1·80 1'55 1·32 1'15

Maximum crushing strength (lb/sq in) Green 7500 6300 5300 4500 3750 3150 2650
Dry 11800 10300 9000 7750 6700 5800 5000

Maximum shear strength (lb/sq in) Green 1900 1600 1320 1120 950 800 670
Dry 2720 2430 2180 1900 1700 1500 1320

* In green moisture condition values are basic density, which is oven-dry weight/green volume.

Need for Revision
A major difficulty with the existing system

is that four strength groups as originally
defined do not cover the full range of pro
perties for all the species now, or shortly to
be, in use. The plantation-grown pines in
particular cannot be fitted into the scheme,
one or two extra groups being needed for
them.

In addition, much more information has
been gathered about Australian species since
the four strength groups were established.
Consequently, the properties for the hypo
thetical species representative of the groups
may be determined more precisely for Aus
tralian timbers. Test data now indicate, for
example, that the values for modulus of
elasticity and shear strength set down for the
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grade was believed to have no significant
effect on stiffness, and so all grades of a given
species, or strength group, were assumed to
have the same modulus of elasticity. Stiffness
as well as strength is now known to vary with
grade. The resulting relationships are the
basis of machine grading, which is being
rapidly developed in several countries includ
ing Australia. As a corollary, working
stresses based on earlier assumptions must
be amended to take account of this variation
of stiffness with grade.

In addition to the above, it would be
desirable for working stresses for visually
graded material to be compatible with those
for mechanically graded timber. Further
more, working stresses must be derived for



a new visual grade recently introduced under 
the naine of "building grade3'*. 

Although the grouping of species and the 
derivation of working stresses are separate 
operations, the working stresses for each 
group depend 011 the properties of the hypo- 
thetical species representative of the group. 
As indicated above, changes and extensions 
to the strength groups and the working 
stresses have become necessary, so the time 
seemed opportune to introduce a rationalized 
system based on the latest inforinatioii and 
also more convenient and flexible than the 
existing systenl. 

Objection has been raised to any change 
in the system on the grounds that machine 
grading will eliininate the need for strength 
groups and visual grades. Even if machine 
grading should fulfil all its promise, however, 
it is unlikely that it will be practicable in the 
inmediate filture to have sufficient nlachines 
in operation to handle the majority, inuch 
less all, of the scantlings and other structural 
timbers used in Australia. Furthermore, the 
inachines are not suitable, at least at present, 
for heavy engineering timbers such as those 
used for wharves and bridges, nor can they 
be used for round timbers. Therefore, a 
simple ineans of classifying timber, such as 
is provided by strength grouping, should 
prove useful for inany years. 

Modification to Proposals 

Objectors to the groups allocated to  
several species under the revised system have 
pointed out that the working stresses for 
these species would be lower than their 
present ones. As the present working stresses 
have led to satisfactory performance in 
service of these timbers over many years, the 
argu~neilt is reasonable and a reduction is 
not justified. However, to make special cases 
of these species by putting them in a higher 
group just to increase their working stresses 
would obviously undermine the rational 
basis of the system. It is preferable to remove 
the anoinaly in such a way that only the pro- 
perties of a species determine its grouping, 
and not its behaviour in structures. 

* See A.S. 082-1965, Sawn eastern Australian 
hardwoods, and A.S. 083-1963, Sawn south-eastern 
Auslralian eucalypt hardwoods. 

Consequently, to  deteriniiie the cause of 
the anomaly, a re-examination was made of 
the procedure used to  determine the group 
properties in relation to the working stresses. 
Attention focussed finally on a factor pre- 
viously recoininended in Australia and else- 
where to allow for the effect on the strength 
properties of the difference between the size 
of structural inembers and laboratory test 
specimens. It is well established that bending 
strength tends to  decrease as timbers become 
larger, but whether an independent factor to  
take account of this decrease is necessary for 
sizes coininon in ordinary building frame- 
works is not so cptain. This is because 
factors to allow for grade are based on tests 
on structural sizes, and the size effect is, 
therefore, to some extent incorporated in the 
grade factor. In the more recent tentative 
recommendations, a small allowance of 7 % 
was made for the size effect, but on review 
its introduction seems to have been unneces- 
sarily conservative. 

Accordingly, the properties of the hypo- 
thetical group species have been recalculated 
with no significant allowance for the size 

Table 2: Proposed Change in Groupi~lg of Species 

Species 

Blackbutt 
Bloodwood, brown 
Fir, Douglas 

Gum, mountain 
Gum, scribbly 
Gum, shining 
GUIII, swamp 
Gum, yellow 

Karri 
Oak, tulip red 
Pine, celery-toy 
Pine, radiata 
Pine, cypress, white 
Stringybark, messmate 
Stringybark, red 
Tallowwood 
Walnut, yellow 

D.F.P. Newslett. 
No. 324 

S3 
S4 

S6 (strength) 
S4 (mod. of 
elasticity) 

S5 
S5 
S5 
S5 

S3 (strength) 
S5 (mod. of 
elasticity) 

S4 
S4 
S5 
S7 
S7 
S4 
S4 
S3 
S 5 

Amended 

a new visual grade recently introduced under
the name of "building grade"*.

Although the grouping of species and the
derivation of working stresses are separate
operations, the working stresses for each
group depend on the properties of the hypo
thetical species representative of the group.
As indicated above, changes and extensions
to the strength groups and the working
stresses have become necessary, so the time
seemed oppOliune to introduce a rationalized
system based on the latest information and
also more convenient and flexible than the
existing system.

Objection has been raised~o any cha~ge

in the system on the grounds that machll1e
grading will eliminate the need for strength
groups and visual grades. Even if machine
grading should fulfil all its promise, however,
it is unlikely that it will be practicable in the
immediate future to have sufficient machines
in operation to handle the majority, much
less all, of the ~cantlings and other structural
timbers used in Australia. Furthermore, the
machines are not suitable, at least at present,
for heavy engineering timbers such as those
used for wharves and bridges, nor can they
be used for round timbers. Therefore, a
simple means of classifying timber, such as
is provided by strength grouping, should
prove useful for many years.

Modification to Proposals

Objectors to the groups allocated to
several species under the revised system have
pointed out that the working stresses f~r

these species would be lower than theIr
present ones. As the present working stress~s

have led to satisfactory performance 111

service of these timbers over many years, the
argument is reasonable and a redu.ction is
not justified. However,!o make specIal ~ases

of these species by puttmg them 111 a hIgher
group just to increase theil: working str~sses

would obviously undermme the. ratIOnal
basis of the system. It is preferable to remove
the anomaly in such a way that only the pro
perties of a species determine its grouping,
and not its behaviour in structures.

* See A.S. 082-1965, Sawn eastern Australian
hardwoods, and A.S. 083-1963, Sawn south-eastern
Australian eucalypt hardwoods.

Consequently, to determine the cause of
the anomaly, a re-examination was made of
the procedure used to determine the group
properties in relation to the working stresses.
Attention focussed finally on a factor pre
viously recommended in Australia and else
where to allow for the effect on the strength
properties of the difference between the size
of structural members and laboratory test
specimens. It is well established that bending
strength tends to decrease as timbers become
larger, but whether an independent factor to
take account of this decrease is necessary for
sizes common in ordinary building frame
works is not so c~rtaill. This is because
factors to allow for" grade are based on tests
on structural sizes, and the size effect is,
therefore, to some extent incorporated in the
grade factor. In the more recent tentative
recommendations, a small allowance of 7%
was made for the size effect, but on review
its introduction seems to have been unneces
sarily conservative.

Accordingly, the properties of the hypo
thetical group species have been recalculated
with no significant allowance for the size

Table 2: Proposed Change in Grouping of Species

Species D.F.P. Newslett. Amended
No. 324

Blackbutt S3 S2
Bloodwood, brown S4 S3
Fir, Douglas S6 (strength) S5

S4 (mod. of
elasticity)

Gum, mountain S5 S4
Gum, scribbly S5 S4
Gum, shining S5 S4
Gum, swamp S5 S4
Gum, yellow S3 (strength) 84

S5 (mod. of
elasticity)

Karri 84 S3
Oak, tulip red S4 S3
Pine, celery-top S5 S4
Pine, radiata S7 S6
Pine, cypress, white S7 86
Stringybark, messmate S4 S3
Stringybark, red S4 S3
Tallowwood S3 S2
Walnut, yellow S5 S4
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effect. At the same time, some improvement 
in consiste~~cy of grouping species according 
to their various properties has been achieved, 
by basing the group properties for density, 
mod~~lus  of elasticity, compression, and shear 
of seasolled timber on the correlations be- 
tween those properties and nlodulus of rup- 
ture of seasoned timber, instead of on the 
modulus of rupture of unseasoned timber. 
The minimum species average values that are 
now proposed for the new strength groups 
Sl-7 are given in Table 1. The species listed 
in Newsletter No. 324 have been reclassified 
according to the properties in Table 1; where 
the groupings differ, the change is shown in 
Table 2. 

No changes in the working stresses given 
in D.F.P. Technological Paper No. 35 appear 
warranted at present, except possibly a slight 
reduction in shear stress. Studies in progress 
relating to inacl~ne grading should indicate 
whether the values of the modulus of elas- 
ticity reconmended for the working stresses 
are satisfactory. 

'l'he present system of four strength groups 
has served well for the past 30 years. How- 
ever, it does not suit all species, particularly 
the plantation pines which are becoming in- 
creasingly important, and it needs to  be 
brought up to date. The proposed system 
has been desig~led to cover the full range of 
species and visual and mechanical grades, 
and to simplify the working stresses. A small 
inodification of the earlier tentative proposals 
has enabled the relative position of certain 
species to be restored to that which exists 
with the old system. Further anlendnient to  
the group properties or the working stresses 
may be required in the light of experience, 
and further comments and criticisms will be 
welcomed. 

The proposed systeni, it is hoped, will 
provide not only a sounder and more rational 
basis for the use of timber in construction, 
but should also be beneficial in the marketing 
of the various grades and species. 

PERSONAL 
Mr. R. F. Turnbull, Officer-in-Charge, Utiliza- 
tion Section, Division of Forest Products, 
has accepted the Chairmanship of the Timber 
Industry Standards Committee. Mr. Turn- 
bull has been very active for many years on 
the Timber Industry Standards Coininittee, 
and on various subcoimnittees associated 
with it. 

Mr. J. D. Boyd, Officer-in-Charge, Timber 
Mechanics Section, Division of Forest Pro- 
ducts, left recently Qn 'a four months' visit t o  
Japan, North ~ h e r i c a ,  Europe, and 
Morocco. Mr. Boyd will be a member of the 
Australian delegation to the Sixth World 
Forestry Congress in Madrid next June. 

i 
Mr. H. Kloot, Timber Mechanics Section, 
has left on an overseas study tour of 4+ 
months. Among the countries he will visit 
are South Africa, the United lCingdoin, and 
North America. He will also attend the 
IUFRO Conference to be held in Paris. 

The following donations were received 
recently by the Division: 

North Queensland Sav\millers' 
Assoc. . . . . . . .. $200.00 

John L. Graham, Burnie, Tas. . . $10.00 

Timber Preservers' Assoc. of Aust. $50.00 

W.A. Forests Department 

Sixteen 30 ft karri poles for 
seasoning degrade studies. Total 
value incl. freight . . . . $350.00 

Automated Building Components 
(Aust.) Pty. Ltd. 

Gang nail plates. Approx. value $50.00 

Complete articles nzay be reprinted from this Newsletfer without special permission. If if is proposed to use 
material front such articles in any other form, pel~nzission to publish must first be obtainedfionr the Division of 

Forest Products. 
I 

Printed by CSIRO, Melbourne 

effect. At the same time, some improvement
in consistency of grouping species according
to their various properties has been achieved,
by basing the group properties for density,
modulus of elasticity, compression, and shear
of seasoned timber on the correlations be
tween those properties and modulus of rup
ture of seasoned timber, instead of on the
modulus of rupture of unseasoned timber.
The minimum species average values that are
now proposed for the new strength groups
SI-7 are given in Table 1. The species listed
in Newsletter No. 324 have been reclassified
according to the properties in Table 1; where
the groupings differ, the change is shown in
Table 2.

No changes in the working stresses given
in D.F.P. Technological Paper No. 35 appear
warranted at present, except possibly a slight
reduction in shear stress. Studies in progress
relating to machine grading should indicate
whether the values of the modulus of elas
ticity recommended for the working stresses
are satisfactory.

Conclusion

The present system of four strength groups
has served well for the past 30 years. How
ever, it does not suit all species, particularly
the plantation pines which are becoming in
creasingly important,and it needs to be
brought up to date. The proposed system
has been designed to cover the full range of
species and visual and mechanical grades,
and to simplify the working stresses. A small
modification of the earlier tentative proposals
has enabled the relative position of certain
species to be restored to that which exists
with the old system. Further amendment to
the group properties or the working stresses
may be required in the light of experience,
and further comments and criticisms will be
welcomed.

The proposed system, it is hoped, will
provide not only a sounder and more rational
basis for the use of timber in construction,
but should also be beneficial in the marketing
of the various grades and species.

PERSONAL
Mr. R. F. Turnbull, Officer-in-Charge, Utiliza
tion Section, Division of Forest Products,
has accepted the Chairmanship of the Timber
Industry Standards Committee. Mr. Turn
bull has been very active for many years on
the Timber Industry Standards Committee,
and on various subcommittees associated
with it.

Mr. J. n. Boyd, Officer-in-Charge, Timber
Mechanics Section, Division of Forest Pro
ducts, left recently Qfl'a four months' visit to .
Japan, North A{llerica, Europe, and
Morocco. Mr. Boyd will be a member of the
Australian delegation to the Sixth World
Forestry Congress in Madrid next June.

i
Mr. H. KIoot, Timber Mechanics Section,
has left on an overseas study tour of 4t
months. Among the countries he will visit
are South Africa, the United Kingdom, and
North America. He will also attend the
IUFRO Conference to be held in Paris.

The following donations were received
recently by the Division:

North Queensland Sawmillers'
Assoc. $200.00

John L. Graham, Burnie, Tas. $10.00

Timber Preservers' Assoc. of Aust. $50.00

W.A. Forests Department

Sixteen 30 ft karri poles for
seasoning degrade studies. Total
value inc1. freight $350.00

Automated Building Components
(Aust.) Pty. Ltd.

Gang nail plates. Approx. value $50.00

Complete articles may be reprillted from this Newsletter without special permission. If it is proposed to use
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Laboratory Studies on dTimber 
Seasoning Yard Design 

The Detection of Air Movement 
By R. Finighan and R. M. Liversidge, Seasoning Section 

IN NEWSLE~TER NO. 309 (July 1964), a 
description was given of a wind tuimel that 
was set up here for the purpose of studying 
air seasoning yard desigu with the aid of 
small-scale model layouts. Various methods 
of visualizing air movement have been 
adapted and developed for this investigation. 
Brief notes on their use are outlined because 
of their probable interest to other workers in 
this general field, and because son~e could 
have applicalion for use in coilmercial yards. 

Smoke Tracing 
A smoke jet fed into the air stream at any 

desired point enables the general air-flow 
pattern passing to and around stacks to be 
examined, and indicates regions of negative 
pressure, turbulence, insufficiency, etc. (Fig. I). 
However, although flow patterns can be 
observed in this way, smoke tracing does not 
permit an accurate measurement of air velo- 
cities. For our investigations, an oil vapour 
is used in the tunnel in preference to the more 
conimonly used titanium tetrachloride which, 
although giving a dense white smoke, is toxic 
and corrosive. Titanium tetrachloride has 
bee11 used in coinmercial yards to observe air 
flow through and around individual stacks of 
timber, but care must be exercised in its use 
for the reasons inentioned. 

Point Velocity Measurements 
In addition to visualizing the general flow 

pattern, it is often useful to measure air 
speeds at particular points in a layout and 
sometimes within the models themselves. 
Obviously the velocity-measuring probes used 
nlust be small enough to avoid disturbances 
to the air-flow pattern. A hot wire anemo- 
meter, in which a heated element is cooled by 
the air flow, can be used for this purpose, and 
probes of suitable size have been developed 
by the Division's Physics Section using fila- 
ments from torch globes. This type of 
anenlometer is suitable only for laboratory 
use, but a shielded type is available that 
could be used for field measuremei~ts. 

Fig. 1.-Air-jiow pattern around (1 model stock as 
shown by oil vapour smoke tracing. 
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By R. Finighan and R. M. Liversidge, Seasoning Section

IN NEWSLETTER No. 309 (July 1964), a
description was given of a wind tunnel that
was set up here for the purpose of studying
air seasoning yard design with the aid of
small-scale model layouts. Various methods
of visualizing air movement have been
adapted and developed for this investigation.
Brief notes on their use are outlined because
of their probable interest to other workers in
this general field,and because some could
have application for use in commercial yards.

Smoke Tracing
A smoke jet fed into the air stream at any

desired point enables the general air-flow
pattern passing to and around stacks to be
examined, and indicates regions of negative
pressure, turbulence, insufficiency, etc. (Fig. 1).
However, although flow patterns can be
observed in this way, smoke tri:\.cing does not·
permit an accurate measurement of air velo
cities. For our investigations, an oil vapour
is used in the tunnel in preference to the more
conlmonly used titanium tetrachloride which,
although giving a dense white smoke, is toxic
and corrosive. Titanium tetrachloride has
been used in commercial yards to observe air
flow through and around individual stacks of
timber, but care must be exercised in its use
for the reasons mentioned. . ..

1

Point Velocity Measurements
In addition to visualizing the general flow

pattern, it is often useful to measure air
speeds at particular points in a layout and
sometimes within the models themselves.
Obviously the velocity-measuring probes used
must be small enough to avoid disturbances
to the air-flow pattern. A hot wire anemo
meter, in which a heated element is cooled by
the air flow, can be used for this purpose, and
probes of suitable size have been developed
by the Division's Physics Section using fila
ments from torch globes. This type of
anemometer is suitable only for laboratory
use, but a shielded type is available that
could be used for field measurements.

Fig. 1.-Air-/fow pattern around a model stack as
shaWl! by oil vapour smoke tracing.



Other instruments that have been used for 
the same purpose in the wind tunnel studies 
are the direct-reading velocity meter and the 
vane (or "windmill") type of anemometer. 
The latter has been fitted with a photoelectric 
cell aild electronic counter in place of the 

normal gear-driven distance meter. By fitting 
a mask on the face of the vane anemometer 
(Fig. 2) to suit the particular stacking strip 
thickness, the wind velocity through in- 
dividual slots in a full-size timber stack can 
be n-reasured. 

All velocity-measuring devices used are 
initially calibrated against a Pitot-static tube 
and micromanoineter. 

Measurement of Air Moverneut 
Although the ~neasure~nent of air velocities 

at various points gives an indication of the 
air movement at a particular instant, in 
practice the velocities,.in a comn~ercial air- 
drying yard will vary;widely and continually. 
The drying potential of the layout as a whole 
is, among other factors, determined by the 
amount of air flowing through the stacks in 
a given time. This air flow can be estimated 
from frequent velocity readings, but a more 
convenient method is to use some device that 
indicates the total air movement past any 
point. 

One instrument which has been used to 
measure drying potential in field studies and 
which is also suitable for measuring air move- 
ment in the wind tunnel is known as an 
atmometer. This consists of a hollow porous 
ceramic element that is kept filled with water 
(Fig. 3, left). A thin film of water forms 
continually on the surface of the element 

Fig. 3.--Lcft, porous bull, ut~nometer il l simplified model smck. Right, paivlrfichlo~.obel~ze~~e 
plugs befbre arzd afier use. (Both t~~ode ls  c ~ r i  awuy to show details.) 

Fig. 2. ---A valle anemometer fitted lI'ith a photoelectric
cell allil lIlask.

Other instruments that have been used for
the same purpose in the wind tunnel studies
are the direct-reading velocity meter and the
vane (or "windmill") type of anemometer.
The latter has been fitted with a photoelectric
cell and electronic counter in place of the

normal gear-driven distance meter. By fitting
a mask on the face of the vane anemometer
(Fig. 2) to suit the particular stacking strip
thickness, the wind' velocity through in
dividual slots in a full-size timber stack can
be measured.

All velocity-measuring devices used are
initially calibrated against a Pilot-static tube
and micromanometer.

Measurement of Air Movement
Although the measurement of air velocities

at various points gives an indication of the
air movement at a particular instant, in
practice the velocitie~",in a commercial air
drying yard will vary:!widely and continually.
The drying potential of the layout as a whole
is, among other factors, determined by the
amount of air flowing through the stacks in
a given time. This air flow can be estimated
from frequent velocity readings, but a more
convenient method is to use some device that
indicates the total air movement past any
point.

One instrument which has been used to
measure drying potential in field studies and
which is also suitable for measuring air move
ment in the wind tunnel is known as an
atmometer. This consists of a hollow porous
ceramic element that is kept filled with water
(Fig. 3, left). A thin fiLl1 of water forms
continually on the surface of the element

Fig. 3.--Left, porous bulb atmometer ill sil@lified model stack. Right, paradichlorobenzene
plugs before and afier use. (Both models cut away 10 sholl' details.)
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and is evaporated by the air movement, the 
amount of water lost over a given period 
thus indicating the drying potential of the 
air. By  sing a number of these instruments 
an estimate of the drying performance of a 
yard can be obtained. 

Air flow can also be measured by using 
a chemical indicator that is vaporized in 
response to the air movement. Chemicals of 
this type. are used in moth-balls, camphor 
blocks, deodorant tablets, etc. After examin- 
ing various materials, paradichlorobenzene 
was found to have suitable characteristics for 
wind tunnel use. Elenlents or "plugs" can 
be cast or pressed into various shapes and 
sizes to suit the model stack requirements 
(Fig. 3, right), and by maintaining a standard 
technique, closely inatched p l ~ ~ g s  can be 
produced. 

The plugs are placed in the lnodel layout 
wherever the air movement is to be measured, 
and then weighed at intervals throughout the 
test. The loss of weight of each plug gives a 
measure of the air movement in that par- 
ticular location. 

The plugs are sensitive to both temperature 
and air movement, and, to enable readings 
taken at different temperatures to be com- 
pared, the loss of weight of each plug is 
related to that of a matched plug placed in 
the air flow upstrealn of the model layout. 

Some advantages of vaporizing plugs are: 
no calibration is required; no leads, tubes, or 
wires are needed; no,,.s.pecial instruments are 
required ; they appear unaffected by dust 
particles in the air. 

The possibility of using vaporizing plugs 
in field studies is being considered. 

BLEACHING OF WOOD 
By W. D. Woodhead, Utilization Section 

MANY TIMBERS exhibit a considerable varia- 
tion in colour, even in pieces cut from the 
same tree. The technique of bleaching can be 
used to reduce this variation and at the same 
time give a lighter overall shade. Natural 
colouri~lg pigments in wood fade after a 
prolonged period of exposure lo light, and 
this effect can be reduced by first bleaching 
the wood and then tinting it with light-fast 
chemical stains. T ~ L I S  the user can not only 
obtain light-coloured surfaces but can also 
colour-n~atch different timbers. 

Woods diHer in h e  ease with which they 
can be bleached; when used with some 
timbers conventional bleaches may even have 
a darkening effect whilst others become 
yellowish. It is therefore advisable to try out 
the bleach first on a small piece of the timber. 
11 may be necessary to bleach several times 
to reduce the colour sufficiently. 

The effect of bleaching will seldom penetrate 
more than 1/32 to 1/16 in. beneath the 
surface, so it is necessary for articles or 
components to be assembled or ready for 
assembly before bleaching is carried out. 
The only subsequent operation required 
should be a light sanding to smooth the grain 
of sonle timbers which may have been raised 
slightly by the bleaching liquids. 

It is not possible to bleach from timber 
stains produced by fungal attack but it is 
possible to remove some chemical and other 
stains by the use of various solvents and 
reagents. One of the most common, blue- 
black iron stains, may be removed with a 
dilute solution of oxalic acid. 
Bleaches 

Proprietary Blenc11es.-Probably the sim- 
plest method of obtaining a reliable bleach 
and becoining familiar with its correct use is 
to purchase the prepared bleach of a reputable 
'paint coinpany. Such bleaches are often in 
the form of two solutions which are mixed 
i~nmediately prior to application or used 
successively. The manufacturer's instructions 
should be followed closely to obtain best 
results. 

Ai?znzorzia and Hydrogen .Peroxide.-One of 
the most powerful and widely used bleaches 
is a solution of hydrogen peroxide used in 
conjunction with ainmonia or ainmonium 
bicarbonate. Hydrogen peroxide of a strength 
known as "100 volume", and "880" specific 
gravity an~monia, may be obtained from 
industrial chemists. Anlmonium bicarbonate 
also may be obtained froin chemists, and a 
solution is made up by adding 2 oz of the 
salt to 1 pint of water. 

and is evaporated by the air movement, the
amount of water lost over a given period
thus indicating the drying potential of the
air. By using a number of these instruments
an estimate of the drying performance of a
yard can be obtained.

Air flow can also be measured by using
a chemical indicator that is vaporized in
response to the air movement. Chemicals of
this type. are used in moth-balls, camphor
blocks, deodorant tablets, etc. After examin
ing various materials, paradichlorobenzene
was found to have suitable characteristics for
\vind tunnel use. Elements or "plugs" can
be cast or pressed into various shapes and
sizes to suit the model stack requirements
(Fig. 3, right), and by maintaining a standard
technique, closely matched plugs can be
produced.

The plugs are placed in the model layout
wherever the air movement is to be measured,
and then weighed at intervals throughout the
test. The loss of weight of each plug gives a
measure of the air movement in that par
ticular location.

The plugs are sensitive to both temperature
and air movement, and, to enable readings
taken at different temperatures to be com
pared, the loss of weight of each plug is
related to that of a matched plug placed in
the air flow upstream of the model layout.

Some advantages of vaporizing plugs are:
no calibration is required; no leads, tubes, or
wires are needed; no",~pecial instruments are
required; they appear unaffected by dust
particles in the air.

The possibility of using vaporizing plugs
in field studies is being considered.

BLEACHING OF WOOD
By W. D. Woodhead, Utilization Section

MANY TIMBERS exhibit a considerable varia
tion in colour, even in pieces cut from the'
same tree. The techniq ue of bleaching can be
used to reduce this variation and at the same
time give a lighter overall shade. Natural
colouring pigments in wood fade after a
prolonged period of exposure to light, and
this effect can be red uced by first bleaching
the wood and then tinting it with light-fast
chemical stains. Thus the user can not only
obtain light-coloured surfaces but can also
colour-match different timbers.

Woods differ in the ease with which they
can be bleached; when used with some
timbers conventional bleaches may even have
a darkening effect whilst others become
yellowish. It is therefore advisable to tryout
the bleach first on a small piece of the timber.
I t may be necessary to bleach several times
to reduce the colour sufficiently.

The effect of bleaching will seldom penetrate
more than 1/32 to 1/16 in. beneath the
surface, so it is necessary for articles or
components to be assembled or ready for
assembly before bleaching is carried out.
The only subsequent operation required
should be a light sanding to smooth the grain
of some timbers which may have been raised
slightly by the bleaching liquids.
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It is not possible to bleach from timber
stains produced by fungal attack but it is
possible to remove some chemical and other
stains by the use of various solvents and
reagents. One of the most common, blue
black iron stains, may be removed with a
dilute solution of oxalic acid.
Bleaches

Proprietary Bleaches.-Probably the sim
plest method of obtaining a reliable bleach
and becoming familiar with its correct use is
to purchase the prepared bleach of a reputable
·paint company. Such bleaches are often in
the form of two solutions which are mixed
immediately prior to application or used
successively. The manufacturer's instructions
should be followed closely to obtain best
results.

Ammonia and Hydrogen Peroxide.-One of
the most powerful and widely used bleaches
is a solution of hydrogen peroxide used in
conjunction with ammonia or ammonium
bicarbonate. Hydrogen peroxide ofa strength
known as "100 volume", and "880" specific
gravity ammonia, may be obtained from
industrial chemists. Ammonium bicarbonate
also may be obtained from chemists, and a
solution is made up by adding 2 oz of the
salt to I pint of water.



Where a strong bleach is required both 
the ammonia and the hydrogen peroxide may 
be used at full concentration, otherwise they 
may be diluted with an equal volume of water. 
Anlmonia gives off very powerf~d and un- 
pleasant fumes and should only be used 
outside or in  a vely well-ventilated building. 
A practical alternative to anlmonia is 
amrnoni~un bicarbonate, wllich has the ad- 
vantage of being almost odourless. 

Before bleaching, the wood surface is first 
prepared by removing any previous finish, 
dirt, or grease, and then it is sanded. Tlle 
anlmonia or a i lmoni~in  bicarbonate is ap- 
plied with a cloth, swab, sponge, or brush. 
Immediately afterwards a second swab is 
used to apply the hydrogen peroxide. The 
work-piece should be allowed to dry and then 
inspected to see if sufficient bleaching has 
been achieved. The process may be repeated 
one or more times to obtain a further 
reduction in colour. Care is necessary when 
using peroxide to avoid splashing it on 
clothing, and rubber gloves should be worn 
to prevellt contact with the skin. Hydrogen 
peroxide should be applied with a swab as 
the chemical quickly spoils a brush. 

Caustic Soda and Peroxide.-A strong 
bleach can be achieved by using caustic soda 
(sodium hydroxide) instead of ammonia; a 
solution of suitable coilcentration is made by 
dissolving 1 oz of the salt in 1 pint of water. 
Tlle surface is swabbed with this solution and 
allowed to dry for 30 inin before the peroxide 
is applied. After bleaching, the surface must 
be flushed with water and excess soda 
neutralized with a solution of acetic acid or 
oxalic acid to prevent reaction with subse- 
quent finishes. Oxalic acid for this purpose 
is made up in a concentration of & oz per 
pint of water. 

Ox-alic Acid.-Oxalic acid may be used by 
itself as a mild bleaching agent. A solution 
is prepared by dissolving 2 oz of acid crystals 
in 1 pint of hot water; this is then applied 
with a swab or brush. After the surface has 
been bleached, it is essential that the excess 
acid is neutralized with a solution of borax 
to avoid violent discolouratioil of the surface 
finish. Borax solution is prepared by adding 

oz borax to 1 pint of water. It should be 
noted that oxalic acid is extremely poisoilous. 

Drying of the Bleached Surface 
It is most important that the bleached 

.surface is allowed to dry before any subse- 
quent finishing operations are carried out. 
From 6 to' 15 hr of air drying may be suficient 
depending on how heavy an application of 
bleach was used. If large volumes of solution 
are applied it may be preferable to dry for 
at least 48 hr. Failure to dry sufficiently often 
results in inany tiny bubbles appearing in a 
surface coating, and may even cause blistering. 
Bleached panels should be laid flat; if they 
are placed upright when wet a light bleached 
line will appear along the bottom. 
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Subsequent Finishing'; 
It is usually necessary to sand the sulfixe 

after it has dried to remove any bleach 
residue and to ~11100th raised grain. This 
should be done only very lightly wiih fine 
paper ( l i  grade is suitable), otherwise the 
thin layer of bleached wood may be cut 
through in places and the unbleached wood 
exposed. 

Stains may be used after bleaching to tint 
a surface to the desired shade, or to match 
other shades before a surface coating is 
applied. Bleached surfaces may be finished 
with a gloss, semi-matt, or matt varnish or 
plastic finish, or with shellac or furniture oil. 
Caution: It should be noted that many of the 
chel~zicals ~nentioned are extremely poisonous 
and may also cause harm if they come in 
contact with the skin. Appioyriate precau- 
tions should be taken by the use of protective 
clothing and care in the storage arid use of 
the chemicals. 

PERSONAL 
Dr. W. E. Cohen, formerly Officer-in-Charge, 
Special Investigations, has been named 
Assistant Chief of the Division. Dr. Cohen 
has been with the Division since its inception 
in 1928, after having been engaged for several 
years on investigations into the pulping of 
eucalypts and radiata pine. For many years 
he was Officer-in-Charge of the Wood 
Chemistry Section, and for the past live years 
has been carrying out special projects mainly 
coilcerned with dinlensional stabilization of 
wood and paper, in addition to being 
responsible for editing the Division's scientific 
papers. 

Complete articles may be reprinted from this Newsletter without special pernzission. If  it is proposed to use 
mbterialfr~o~n such articles it2 any other form, permission to publish must first be obtainedfionz rhe Division of 

Forest Products. 
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Where a strong bleach is required both
the ammonia and the hydrogen peroxide may
be used at full concentration, otherwise they
may be diluted with an equal volume of water.
Ammonia gives off very· powerful and un
pleasant fumes and should only be used
outside or in a very well··ventilated building.
A practical alternative to ammonia is
ammonium bicarbonate, which has the ad
vantage of being almost odourless.

Before bleaching, the wood surface is first
prepared by removing any previous finish,
dirt, or grease, and then it is sanded. The
ammonia or ammonium bicarbonate is ap
plied with a cloth, swab, sponge, or brush.
Immediately afterwards a second swab is
used to apply the hydrogen peroxide. The
work-piece should be allowed to dry and then
inspected to see if sufficient bleaching has
been achieved. The process may be repeated
one or more times to obtain a further
reduction in colour. Care is necessary when
using peroxide to avoid splashing it on
clothing, and rubber gloves should be worn
to prevent contact with the skin. Hydrogen
peroxide should be applied with a swab as
the chemical quickly spoils a brush.

Caustic Soda and Peroxide.-A strong
bleach can be achieved by using caustic soda
(sodium hydroxide) instead of ammonia; a
solution of suitable concentration is made by
dissolving I oz of the salt in I pint of water.
The surface is swabbed with this solution and
allowed to dry for 30 min before the peroxide
is applied. After bleaching, the surface must
be flushed with water and excess soda
neutralized with a solution of acetic acid or
oxalic acid to prevent reaction with subse
quent finishes. Oxalic acid for this purpose
is made up in a concentration of ! oz per
pint of water.

Oxalic Acid.-Oxalic acid may be used by
itself as a mild bleaching agent. A solution
is prepared by dissolving 2 oz of acid crystals
in 1 pint of hot water; this is then applied
with a swab or brush. After the surface has
been bleached, it is essential that the excess
acid is neutralized with a solution of borax
to avoid violent discolouration of the surface
finish. Borax solution is prepared by adding
! oz borax to 1 pint of water. It should be
noted that oxalic acid is extremely poisonous.

Drying of the Bleached Surface
It is most important that the bleached

·surface is allowed to dry before any subse
quent finishing operations are carried out.
From 6 to 15 hr of air drying may be sunicient
depending on how heavy an application of
bleach was used. If large volumes of solution
are applied it may be preferable to dry for
at least 48 hr. Failure to dry sufficiently often
results in many tiny bubbles appearing in a
surface coating, and may even cause blistering.
Bleached panels should be laid flat; if they
are placed upright when wet a light bleached
line will appear along the bottom.
Subsequent Finishing:! ;,.

It is usually necessary to sand the surface
after it has dried to reniove any bleach
residue and to smooth raised grain. This
should be done only very lightly with fine
paper (1 t grade is suitable), otherwise the
thin layer of bleached wood may be cut
through in places and the unbleached wood
exposed.

Stains may be used after bleaching to tint
a surface to the desired shade, or to match
other shades before a surface coating is
applied. Bleached surfaces may be finished
with a gloss, semi-matt, or matt varnish or
plastic finish, or with shellac or furniture oil.
Caution: It should be noted that many of the
chemicals mentioned are extremely poisonous
and may also cause harm if they come in
contact with the skin. Appr'opriate precau~

tions should be taken by the use of protective
clothing and care in the storage and use of
the chemicals.

PERSONAL
Dr. W. E. Cohen, formerly Officer-in-Charge,
Special Investigations, has been named
Assistant Chief of the Division. Dr. Cohen
has been with the Division since its inception
in 1928, after having been engaged for several
years on investigations into the pulping of
eucalypts and radiata pine. For many years
he was Officer-in-Charge of the Wood
Chemistry Section, and for the past five years
has been carrying out special projects mainly
concerned with dimensional stabilization of
wood and paper, in addition to being
responsible for editing the Division's scientific
papers.

Complete articles may be reprinted from this Newsletter without special permission. If it is proposed to use
mclterial from such articles in allY other form, permission to publish must /irst be obtained from the Division of

Forest Products.

Printed by CSIRO. Melbourne
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Exterior Natural Finish ~ i m b e r  
By W. D. Woodhead, Utilization Section 

ARCHITECTS, prospective owners, and others 
concerned with the design of buildings often 
desire to feature natural-finish timbers in 
situations exposed to the weather. Ideally, to 
achieve a natural appearance, timber should 
be left without any surface treatment. 
Although a particular wood might have a 
distinctive colour when newly installed, it will 
eventually become greyish as a result of 
wealhering and so often present a rather 
shabby appearance. The purpose of applying 
a nat~iral finish is to maintain the attractive 
appearance whilst not maslcing the figure of 
the particular wood. 

It is necessary also to consider the lilteli- 
hood of deterioration due to surface 
checking or splitting, stain, and fungal 
attack. The characteristics of some timbers 
make them resistant to deterioration but 
most tiinber requires some protection to give 
a long service life. 

The Division does not actively conduct 
investigatioils into wood finishing but, in 
order to satisf~l enquiries on the subject, 
examines the basis of the probleins involved. 
This arkicle is intended to explain how 
deterioration occurs and to indicate how 
improved performance can be achieved. It 
is certain that with appropriate design, choice 
of suitable timbers, and adequate protection, 
nati~rally finished timber can excel as a 
buildi~lg material. 

The best overall protection for external 
woodwork is given by a conventional three- 

coat pigmented paint system, but this masks 
the characteristic appearance of the wood 
surface. There are, however, finishes that do 
afford some protection whilst mai~ltaining the 
natural appearance of the wood and these 
will be discussed. One type comprises the 
clear coatings such as varnishes and plastic 
finishes, both of which form a surface film of 
appreciable thickness. The other type 
iilcludes oil finishes, which are absorbed to 
some degree by the timber and do not form 
a surface film. 

Unfinished Wood 
When subject to weathering, unfinisl~ed 

wood lakes on a greyish colour, depending 
on the particular timber and the amount and 
colour oT dust in the atmosphere. Loss of 
colour is due to the bleaching action of 
sunlight, leaching of extractives, and the 
establislmeilt of n~icroscopic staining f~11q.j. 
The retention of dust and dirt is determined 
by the texture of the surface; a sawn surface 
holds dirt much more readily than a planed 
surface. Some species also are prone to  
uneven discolo~~ration from extractives, and 
in humid locations nloulds may develop on 
the surface. 

Timber is liable to dinlensioi~al change 
across the grain which may, in some species, 
be of suficient magnitude to cause surface 
checking. In extreme cases checks may 
develop into splits, especially near fastenings. 
Low-shrinkage timbers noted for their 
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Exterior Natural Finish Timber
By W. D. Woodhead, Utilization Section

ARCHITECTS, prospective owners, and others
concerned with the design of buildings often
desire to feature natural~finish timbers in
situations exposed to the weather. Ideally, to
achieve a natural appearance, timber should
be left without any surface treatment.
Although a particular wood might have a
distinctive colour when newly installed, it will
eventually become greyish as a result of
weathering and so often present a rather
shabby appearance. The purpose of applying
a natural finish is to maintain the attractive
appearance whilst not masking the figure of
the particular wood.

It is necessary also to consider the likeli
hood of deterioration due to surface
checking or splitting, stain, and fungal
attack. The characteristics of some timbers
make them resistant to deterioration but
1110st timber requires some protection to give
a long service life.

The Division does not actively conduct
investigations into wood finishing but, in
order to satisfy enquiries on the subject,
examines the basis of the problems involved.
This article is intended to explain how
deterioration occurs and to indicate how
improved performance can be achieved. It
is certain that with appropriate design, choice
of suitable timbers, and adequate protection,
naturally finished timber can excel as a
building material.

The best overall protection for external
woodwork is given by a conventional three-

coat pigmented paint system, but this masks
the characteristic appearance of the wood
surface. There are, however, finishes that do
afford some protection whilst maintaining the
natural appearance of the wood and these
will be discussed. One type comprises the
clear coatings such as varnishes and plastic
finishes, both of which form a surface film of
appreciable thickness. The other type
includes oil finishes, which are absorbed to
some degree by the timber and do not form
a surface film.

Unfinished Wood
When subject to weathering, unfinished

wood takes on a greyish colour, depending
on the particular timber and the amount and
colour of dust in the atmosphere. Loss of
colour is due to the bleaching action of
sunlight, leaching of extractives, and the
establishment of microscopic staining fungi.
The retention of dust and dirt is determined
by the texture of the surface; a sawn surface
holds dirt much more readily than a planed
surface. Some species also are prone to
uneven discolouration from extractives, and
in humid locations moulds may develop 011
the surface.

Timber is liable to dimensional change
across the grain which may, in some species,.
be of sufficient magnitude to cause surface
checking. In extreme cases checks may
develop into splits, especially near fastenings.
Low-shrinkage timbers noted for their



stal)ility are not i1si1;111y subject to degrade 
SI 0111 this C;I 11s~.  

I f  tlle limber hab a high natural durability 
ii ib cinlikcly to be attacked by  staining S~~ngi ,  
dccay, or insocts, h~it  timbers of low natural 
durability may soon deteriorate. 

S u & w  Cualiiigs 
('leal- coatingb, wlzen used in exposed 

~ i t c r i o r  situ,\tic)ns, gisc only a short service 
lil'c OCSLJIC~ 1111: co;lting bsealLs down, and 
i~scl s 11;ive liecollie didlusioned by the high 
c~)s t  of' niai~itcnance, or oS replacements if 
~il~iinieriailce Ilus been neglected. Research 
h y  nially of ille worlcl's leading paint com- 
j)a"ic\ is diiected lo the cievelopinent of a 
ci 111 able clcar exteiior fiilish; however, at the 
~ J I U C I I ~  ti~iic i t  is aclino~tledged thai none of 
tl~obe coilln~ercially availn1)le can give as long 
:I scrvice liSc as a conventional paint system. 

L ixrc arc severd wags in  which tleleriora- 
lion of clcar-coated linlber flrst becomes 
apparcni; ~licse are loss of gloss, slight 
cr ,~l , ing or checking of the surface, and 
i l i s c o l o ~ ~ ~ ~ a l i w  by staining fungi. 

1ktel iolat~on oi' a clear coating is hastened 
by s~mlight, the firat sign being a slight 
yello\vil~g Sollo\vcd by dulling of the surSace. 
After a period the coating becomes brittle and 
smali cic~cl,s apllear in the direction of the 
graill mid arouild l,nots, later extending to 
show as an o\wall  crazing. Moisture 

penetrates illto these craclts, causing the 
wood to swell and loosen the bond belween 
the coating and the wood fibres. Siibsequeiltly 
the liilisll peels 017 coiltinuoils areas, the 
natural weatllering processes follo\v, and, in 
time, the wood assumes a greyish colour. If 
the timber does not have a high ~zatural 
durability decay may comiience and result 
in loss of strengtl~. 

The service life of a pigmented paint 
system is vastly superior, because the pignlent 
shields (he nwxi/coating interfirce from sun-  
light, the ultl-aviolet portion of \vhich causes 
eiiibrittlen~ent and loss of adhesion. Some of 
the more recently introdi~ced clear finishes 
iiicc>~pol'i~te \~liruvioiet absorbers, \vhich per- 
form a siinilar fiinction l o  pigment in 
retarding enlbrittlement. 

T o  obtain a satisfactory perforniance from 
clear coatings, refinishing ini~st be carried out 
before the su r fxe  has started tc; craze. Ti1 

such cases, the only preparulorp work 
required is to sand the surfitcs prior to 
p ~ ~ t t i n g  on two or more coats oS ljuish. IS 
degrade has become more advanced and the 
wood surface is exposed and possibly 
partially weathered, there is no alternative to 
completely removing the coating by sanding 
or with a varnish stripper. This should be 
followed by sanding or planing the wood 
surrace to remove discolouration. If the 
discolouralion is extensive, there is no  

COlitemporary-style house
with natllral-finish l'ertical
weatherboards. Design in
corporating wide eapes and
lIarrow boards shows good

building practice.

stability are not usually subject to degrade
from this ca use.

If the timber has a high natural durability
it is unlikely to be attacked by staining fungi,
decay, or insects, but timbers of low natural
durability may soon deteriorate.

Surface Coatings
Clear coatings, when used in exposed

exterior situations, give only a short service
life before the coating breaks down, and
users have become disillusioned by the high
cost of maintenance, or of replacements if
maintenance has been neglected. Research
by many of the world's leading paint com
panies is directed to the development of a
durable clear exterior finish; however, at the
present time it is acknowledged that none of
those cornmercially available can give as long
a service life as a conventional paint system.

'fhere are several ways in which deteriora
tion of clear-coated timber first becomes
apparent; these are loss of gloss, slight
crack ing or checking of the surf~lce, and
discolouration by staining fungi.

Deterioration of a clear coating is hastened
by sunlight, the first sign being a slight
yellowing followed by dulling of the surface.
After a period the coating becomes brittle and
t>mall cracks appear in the direction of the
grain and around knots, later extending to
show as an overall crazing. Moisture
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penetrates into these cracks, causing the
wood to swell and loosen the bond between
the coating and the wood fibres. Subsequently
the finish peels off continuous areas, the
natural weathering processes follow, and, in
time, the wood assumes a greyish colour. If
the timber does not have a high natural
durability decay may commence and result
in loss of strength.

The service life of a pigmented paint
system is vastly superior, because the pigment
shields the wood/coating interface from sun
light, the ultraviolet portion of which causes
embrittlement and loss of adhesion. Some of
the more recently introduced clear finishes
incorporate ultraviolet absorbers, which per
form a similar function to pigment in
retarding embrittlement.

To obtain a satisfactory performance from
clear coatings, refinishing must be carried out
before the surface has started to craze. In
such cases, the only preparatory work
required is to sand the surface prior to
putting on two or more coats of finish. If
degrade has become more advanced and the
wood surface is exposed and possibly
partially weathered, there is no alternative to
completely removing the coating by sanding
or with a varnish stripper. This should be
followed by sanding or planing the wood
surface to remove discolouration. If the
discolouration is extensive, there is no



alternative but to refinish with a conventional 
paint. 

It cannot be enlphasized too strongly that 
use of a clear coating should be considered 
only if the user is prepared to carry out the 
llecessary maintenance. This involves re- 
coaling at intervals as short as one year in 
exposed situaiions. 

Oil Fhishes 
Oil finishes applied to wood enhance the 

appearance by  emphasizing figure and afford- 
ing some protection lo the surface. Oils have 
only a limited effect in reducing the uptake 
and loss of moisture, and hence timber is still 
subject to changes in dimension due to 
changing weather conditions. Vegetable oils, 
wihout the additioil of water-repellent and 
preservative constituents, can also be attacked 
by mildew, causing discolouration and uneven 
staining. The most successft~l oil finishes 
contain additives in the form of resins and 
waxes as water-repellent agents, f~~ngicides, 
and insecticides. 

Clear oil preparations do little to prevent 
Cdding, and the timber will eventually lose its 
nati~ral C O ~ O L I ~  and become grey. The 
addition of pigments as colours in oil con- 
siderably improves the performance of oil 
finishes in preventing loss of colour, and 
pigments have the advantage of not masking 
the natural figure and grain pattern of the 
wood itself. They are parlicularly useful also 
for li~nbers thal have uneven colour or have 
become discoloured or marked during prepa- 
ration or erection. 

The success of oil finishes varies con- 
biderably with the type of timber used and 
its preparation. Some timbers are quite 
porous and absorb sufficient oil to give very 
good protection. Others, however, absorb very 
little and only slight protection is achieved. 
Oil finishes give a superior performance 
on sawn s~lrfaces rather than on machined 
si~rlaces, as more oil is absorbed and the 
pigments are held better by the surface fibres. 
Sawn s~u-faces are practical for panelling, 
weatherboards, and beams, but are inap- 
propriate for some other uses, for example, 
window joinery. Refinishing with oils is 
rey~~ired at one- to two-year intervals, but 
re-application is easy as the surface first needs 
ody  to be cleaned with a brush to remove 
dust, and the oils themselves are com- 
paratively low priced. The need for re-oiling 

is indicated by the dry hungry appearance of 
the surface. Re-application of a clear oil 
over a surface that has previously been 
treated with a pigment will prevent too dark 
a colour from being obtained. 

With a clear coating, the natural durability 
and porosity of the timber are of lesser 
importance than where an oil finish is used, 
because the timber relies on the coating for 
protection. With an oil finish, the timber 
itself is exposed and weathering takes place 
directly 011 the surface fibres. 

~ i m h e r s  most suited for use with an oil 
finish are those having a moderately high 
natural durability ?.;!ahd little dimeilsional 
change with change in inoisture content. 
A loilg satisfactory service life cannot be 
expected from timbers of doubtful natural 
durability, and these should not be used 
without preservative iinpregnation treatment. 

Some timbers are definitely non-durable if 
left unfinished in exterior situations. How- 
ever, if they are porous, as the plantation 
pines are, they can be impregnated with 
waterborne or oil preservatives. In this way 
they are rendered as resistant to deterioration 
from insects and fullgi as timbers of the 
highest natural durability, and are ideal for 
exterior use. 

Applications of an oil finish after erection 
will assist in the prevention of surface 
checking in inaterial treated with waterborne 
preservative. 

Building Practices 
Protection of exterior woodwork by ap- 

propriate design can reduce deterioration and 
the amount of maintenance required. The 
design of buildings with wide eaves reduces 
the exposure of cladding to direct sunlight. 
Coatings used in such places have a con- 
siderably increased service life and fading of 
unfinished wood is reduced. The use of 
narrow boards of timbers that have a large 
inovement will reduce the actual dimensional 
change across the width of a single piece and 
avoid splitting near nailed fastenings; cupping 
of the boards after they have become wet is 
also reduced. Corrosion-resistant galvanized 
nails and fastenings should be used to prevent 
discolouration, and nail heads should be 
punched beneath the surface even if they are 
not subsequently stopped. Exposed timbers 
not treated with any finish may be liable to 
stain from adjacent brickwork and metal 

alternative but to refinish with a conventional
paint.

It cannot be emphasized too strongly that
use of a clear coating should be considered
only if the user is prepared to carry out the
necessary maintenance. This involves re
coating at intervals as short as one year in
exposed situations.

Oil Finishes
Oil finishes applied to wood enhance the

appearance by emphasizing figure and afford
ing some protection to the surface. Oils have
only a limited effect in reducing the uptake
and loss of moisture, and hence timber is still
subject to changes in dimension due to
changing weather conditions. Vegetable oils,
without the addition of water-repellent and
preservative constituents, can also be attacked
by mildew, causing discolouration and uneven
staining. The most successful oil finishes
contain additives in the form of resins and
waxes as water-repellent agents, fungicides,
and insecticides. .

Clear oil preparations do little to prevent
fading, and the timber will eventually lose its
natural colour and become grey. The
addition of pigments as colours in oil con
siderably improves the performance of oil
finishes in preventing loss of colour, and
pigments have the advantage of not masking
the natural figure and grain pattern of the
wood itself. They are particularly useful also
for timbers that have uneven colour or have
become discoloured or marked during prepa
ration or erection.

The success of oil finishes varies con
siderably with the type of timber used and
its preparation. Some timbers are quite
porous and absorb sufficient oil to give very
good protection. Others, however, absorb very
little and only slight protection is achieved.
Oil finishes give a superior performance
on sawn surfaces rather than on machined
surfaces, as more oil is absorbed and the
pigments are held better by the surface fibres.
Sawn surfaces are practical for panelling,
weatherboards, and beams, but are inap
propriate for some other uses, for example,
window joinery. Refinishing with oils is
required at one- to two-year intervals, but
re-application is easy as the surface first needs
only to be cleaned with a brush to remove
dust, and the oils themselves are com
paratively low priced. The need for re-oilirlg
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is indicated by the dry hungry appearance of
the surface. Re-application of a clear oil
over a surface that has previously been
treated with a pigment will prevent too dark
a colour from being obtained.

With a clear coating, the natural durability
and porosity of the timber are of lesser
importance than where an oil finish is used,
because the timber relies on the coating for
protection. With an oil finish, the timber
itself is exposed and weathering takes place
directly on the surface fibres.

Timbers most suited for use with an oil
finish are those hav~ng a moderately high
natural durability \;a'hd little dimensional
change with change in moisture content.
A long satisfactory service life cannot be
expected from timhers of doubtful natural
durability, and these should not be used
without preservative impregnation treatment.

Some timbers are definitely non-durable if
left unfinished in exterior situations. How
ever, if they are porous, as the plantation
pines are, they can be impregnated with
waterborne or oil preservatives. In this way
they are rendered as resistant to deterioration
from insects and fungi as timbers of the
highest natural durability, and are ideal for
exterior use.

Applications of an oil finish after erection
will assist in the prevention of surface
checking in material treated with waterborne
preservative.

Building Practices
Protection of exterior woodwork by ap

propriate design can reduce deterioration and
the amount of maintenance required. The
design of buildings with wide eaves reduces
the exposure of cladding to direct sunlight.
Coatings used in such places have a con
siderably increased service life and fading of
unfinished wood is reduced. The use of
narrow boards of timbers that have a large
movement will reduce the actual dimensional
change across the width of a single piece and
avoid splitting near nailed fastenings; cupping
of the boards after they have become wet is
also reduced. Corrosion-resistant galvanized
nails and fastenings should be used to prevent
discolouration, and nail heads should be
punched beneath the surface even if they are
not subsequently stopped. Exposed timbers
not treated with any finish may be liable to
stain from adjacent brickwork and metal



fastenings. Whilst these marks can some- 
times be removed, they may be prevented to 

PERSONAL 
a large extent if a pigmented oil is applied in Dr. W. E. Cohen, Assistant Chief of the 
the first instance. Division, has been elected an Associate 

Future Develop ulents 
In many countries, especially in the United 

States 01 America, the paint industry is con- 
ducting research to develop clear films and 
coatings  hat will give long life when subject 
to severe conditions of exposure. The films 
arc most suited for application to sheet 
materials such as plywood and are likely to 
be factory applied. In Australia, several 
organizations are testing various types of 
finishes on different timbers and are investi- 
gating methods of treatnlent that give 
inlproved yerfonnance. Porous tiinbers im- 
pregnated with waterborne preservatives or 
preservative oils to give durability and 
freedom from warp and checking, and 
subsequently treated with pigments to give 
colour, have shown promise for exterior 
cladding. There is no doubt that the results 
from these investigations will enhance the 
status of timber as an exterior building 
material. 

In the meantime, the following points 
should be considered when it is proposed to 
use tiinber externally as a naturally finished 
material. 
o Incorporate design features that give 

protection to exposed wood surfaces. 
@ Chobse a timber of proven durability and 

stability in situations of changing moisture 
content if an oil finish is to be used or if 
the tiinber is to be left completely un- 
finished. 

e Always use corrosion-resistant metal 
fdstenings. 

B) Avoid the use of clear coatings unless 
frequent maintenance can be assured. 
Use oil finishes in conjunction with rough 
sawn surfaces in preference lo planed faces 
where practicable. 

Member, representing Australia, of the 
Committee of the Pulp, Paper, and Board 
Section of the Applied Cheinistry Division 
of the International Union of Pure and 
Applied Chemistry. 

The Co~m-tittee consists of titular members 
from Finland, Sweden, U.S.A., Britain, Italy, 
Canada, Gennany, and Russia, and associate 
members elected fro111 Australia, Japan, 
Czechoslovakia, France, and Norway. 
Dr. H. Morita, a f&earch chemist of the 
Canadian Department of Agriculture in 
Ottawa, is spending his sabbatical leave at 
the Division. He is involved in a general 
research progra~lmle 011 soil humus and is 
particularly concerned with the polyplienolic 
components of the soil. In Ailstralia, he will 
examine aspects of the polyphenols in 
eucalypt leaves. 

FROM THIS ISSUE of the Newsletter, the 
separate heading "Materials" will be included 
in the section listing donations to the work of 
the Division. 

In order to carry out its research pro- 
gramme, the Division from time to time 
requires for test purposes large quantities of 
wood, wood products, and other materials. 
Many firms, in recognition of the work the 
Division does for industry, make no charge ' 

when they fill orders for test material. These 
gestures are greatly appreciated, as a corre- 
sponding amount of money is then made 
available for purchase of instrunlents and 
other equipment, thus improving the 
Division's. facilities. 

u Use a pignlented oil finish that conlains a Materials 
recognized wood preservative and prefer- Celc~lre (Australia) Pty. Ltd., Melbourlle 
ably additional water-repellent constituents. 1 cwt of Celcure A . . . . $30.00 
Refinish before deterioration becomes too Wm. Cook Pty. Ltd., Port Melbourne 
far advanced; this should be when a Sawn timber . . . . approx. $22.00 
coating assumes a dull appearance and Saxton Timber &Trading Pty. Ltd., Footscray 
whell an oiled surface appears very dry. 2 creosoted poles . . . . approx. $40.00 

Complete articles nzny be tqvt.itztedj7onl this Newsletter ~vitlzorrt special per~tlissiotz. I f  it is proposed to rrse 
tnatetialfro~n silclr crrticles ill any ozlm. form, pert~iissioiz to publish must first be obtaitzedfr.onz the Divisiori of 

Forest Prodlcts. 
I 
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fastenings. Whilst these marks can some
times be removed, they may be prevented to
a large extent if a pigmented oil is applied in
the first instance.

Future Developments
In many countries, especially in the United

States of America, the paint industry is con
ducting research to develop clear films and
coatings that will give long life when subject
to severe conditions of exposure. The films
are most suited for application to sheet
materials such as plywood and are likely to
be factory applied. In Australia, several
organizations are testing various types of
finishes on different timbers and are investi
gating methods of treatment that give
improved performance. Porous timbers im
pregnated with waterborne preservatives or
preservative oils to give durability and
freedom from warp and checking, and
subsequently treated with pigments to give
colour, have shown promise for exterior
cladding. There is no doubt that the results
from these investigations will enhance the
status of timber as an exterior building
material.

In the meantime, the following points
should be considered when it is proposed to
use timber externally as a naturally finished
material.
• Incorporate design features that give

protection to exposed wood surfaces.
• Cho'ose a timber of proven durability and

stability in situations of changing moisture
content if an oil finish is to be used or if
the timber is to be left completely un
finished.

• Always use corrosion-resistant metal
fastenings.

• Avoid the use of clear coatings unless
freq uent maintenance can be assured.

• Use oil finishes in conjunction with rough
sawn surfaces in preference to planed faces
where practicable.

• Use a pigmented oil finish that contains a
recognized wood preservative and prefer
ably additional water-repellent constituents.

• Refinish before deterioration becomes too
far advanced; this should be when a
coating assumes a dull appearance and
when an oiled surface appears very dry.

PERSONAL
Dr. W. E. Cohen, Assistant Chief of the
Division, has been elected an Associate
Member, representing Australia, of the
Committee of the Pulp, Paper, and Board
Section of the Applied Chemistry Division
of the International Union of Pure and
Applied Chemistry. .

The Committee consists of titular members
from Finland, Sweden, U.S.A., Britain, Italy,
Canada, Germany, and Russia, and associate
members elected from Australia, Japan,
Czechoslovakia, Franc,.e, and Norway.
Dr. H. MOl'ita, a res'earch chemist of the
Canadian Department of Agriculture in
Ottawa, is spending his sabbatical leave at
the Division. He is involved in a general
research progranmle on soil humus and is
particularly concerned with the polyphenolic
components of the soil. In Australia, he will
examine aspects of the polyphenols in
eucalypt leaves,

FROM THIS ISSUE of the Newsletter, the
separate heading "Materials" will be included
in the section listing donations to the work of
the Division.

In order to carry out its research pro
gramme, the Division from time to time
requires for test purposes large quantities of
wood, wood products, and other materials.
Many finns, in recognition of the work the
Division does for industry, make no charge
when they fill orders for test material. These
gestures are greatly appreciated, as a corre
sponding amount of money is then made
available for purchase of instruments and
other equipment, thus improving the
Division's facilities.

Materials
Celcure (Australia) Pty. Ltd., Melbourne

1 cwt of Celcure A $30.00
Wm. Cook Pty. Ltd., Port Melbourne

Sawn timber .. approx. $22.00
Saxton Timber & Trading Pty. Ltd., Footscray

2 creosoted poles. . .. approx. $40.00

Complete articles may be reprinted from this Newsletter lVithollt special permission. If it is proposed to use
material from such articles hI allY other form, permission to publish must first be obtained from the Division of

Forest Products.

Printed by CSIRO, Melbourne
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Shrinkage and Density of 
Australian and Other Woods 

By R. S. T. Kingston and Antonia E. von Stiegler, Physics Section 

lnlroductio~i 
Owing to the continued demand for informa- 
lion on shrinkage and density, it has been 
decided to reprint the more important of the 
data in D. F.P. Tech~~ological Paper No. 13, 
Shrinkage and Density of Australian and 
Other South-west Pacific Woods by R. S. T. 
Kingslon and C. June E. Risdon, as News- 
letter arlicles. 

In lhe tables that follow this introduction, 
which will be continued in subseq~ient News- 
lellers, no values have been given for green 
density or moisture content, as most material 
arriving for test has undergone some drying 
and hence such values are not available. 
However, if the approximale green moisture 
content of a species is known by the user of 
these tables, an estimate of green density can 
be made from the basic density using the 
formula : 

D(; = Du (1 +Mc/100) in lb/cu ft, 
where Dc: is the green density in l b / c ~ ~  ft, 
D s  is the basic density in lb/cu ft, and MG is 
the eslimate of green moisture content (%). 
The densily of completely waterlogged wood 
(D,) is given by : 

D, = 62.4-1-0-35 Du in lb/cu ft. 
'l'his is an upper limit to the j~alue of the 
density or wet wood. 

Explanation of Tables 
Species are listed in alphabetical order of 

common names, and, where standard conzmon 
names (Standards Association of Australia 
1954, 1965) are not available, by the name 
coininonly used in the State where they are 
chiefly found. Standard common names are 
printed in capital letters. The eucalypts are 
listed first, and will be followed by other 
species and some overseas woods colnlnonly 
marketed in Australia. All figures are for 
mature material, i.e. material from trees of 
greater age than those in which properties 
change appreciably with age. 

Density values tabulated il~clude air-dry 
densities at 12% moisture content both before 
and after reconditioning, and the basic 
density, which is defined as the mass of the 
oven-dried specimen divided by its volume 
when green. 

Shrinkage values are expressed as a percen- 
tage of green dimensions and values from 
green to 12% moisture content both before 
and after reconditioning are given, the 
difference being an estimate of the incidence 
of collapse. The unit shrinkage is also tabu- 
lated. This is the shrinkage for 10/,, change in 
moisture content and applies only between 
about 5% and 25% moisture content. The 

Cor~till~rcrl on brrclc prrge 
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Shrinl<age and Density
Australian and Other

By R. S. T. Kingston and Antonia E. von Stiegler, Physics Section

Introduction
Owing to the continued demand for informa
tion on shrinkage and density, it has been
decided to reprint the more important of the
data in D. F.P. Technological Paper No. 13,
Shrinkage and Density of Australian and
Other South-west Pacific Woods by R. S. T.
Kingston and C. June E. Risdon, as News
letter articles.

[n the tables that follow this -introduction,
which will be continued in subsequent News
letters, no values have been given for green
density or moisture content, as most material
arriving for test has undergone some drying
and hence such vallles are not available.
However, if the approximate green moisture
content of a species is known by the user of
these tables, an estimate of green density can
be made from the basic density using the
formula:

DC} = DB (l +Ma/lOO) inlb/cu ft,
where D a is the green density in lb/cll ft,
DD is the basic density in lb/cu ft, and Ma is
the estimate of green moisture content (%).
The density of completely waterlogged wood
(DJ is given by:

Db == 62· 4 -i-O' 35 DB in lb/cll ft.
This is an upper limit to the vallle of the
density of wet wood.

Explanation of Tables
Species are listed in alphabetical order of

common names, and, where standard common
names (Standards Association of Australia
1954, 1965) are not available, by the name
commonly used in the State where they are
chiefly found. Standard C0111mon names are
printed in capital letters. The eucalypts are
listed first, and will be followed by other
species and some overseas woods commonly
marketed in Australia. All figures are for
mature material, i.e. material from trees of
greater age than those in which properties
change appreciably with age.

Density values tabulated inclllde air-dry
densities at 12%moisture content both before
and after reconditioning, and the basic
density, which is defined as the mass of the
oven-dried specimen divided by its volume
when green.

Shrinkage values are expressed as a percen
tage of green dimensions and values from
green to 12% moisture content both before
and after reconditioning are given, the
difference being an estimate of the incidence
of collapse. The unit shrinkage is also tabu
lated. This is the shrinkage for 1%change in
moisture content and applies only between
about 5% and 25 % moisture content. The

Continued on back page
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SHRINKAGE AND DENSITY OF AUSTRALIAN AND OTHER SOUTH-WEST PACIFIC WOODS 

The value given in the firs1 line is the species mean (i.e. the mean of tree means). In the second line the probable 
range for individual results is given. B.R., before reconditioning; A.R., after recondilioning; Tang., tangential; - 

Rad., radial. 

I 

Species 

, ... 
I. EUCALYPTS ../' , ,  

Density (Ib/cu A) 

ASlI, ALPINE 
N.S.W., Vic. 

Basic 

Shrinkage ( %) 

ASH, MOUNTAIN 
Tas., Vic. 

ASH, SILVERTOP 
N.S.W., Tas., Vic. 

Unit A.R. Air-dry 

BARREL, BROWN 
N.S.W., Vic. 

Tang. 

Green to 12 % Moisture Conlent 

B.R. 

BLACKBUTT 
N.S.W., Qld. 

Rad. 

Tang. 

B.R. 1 A . R  A.R. 

BOX, BLACK 
Vic. 

Rad. 

B.R. 1 A.R. 

BOX, GREY 
N.S.W., Vic. 

BOX, GREY, COAS' 
N.S.W., Vic. 

BOX', RED 
N.S.W., Vic. 

BOX, WHlTE 
Vic. 

BOX, YELLOW 
N.S.W., Vic. 

CANDLEBARK 
N.S.W., Vic. 

EURABBIE 
Vic. 

SHRINKAGE AND DENSITY OF AUSTRALIAN AND OTHER SOUTH-WEST PACIFIC WOODS

The value given in the first line is the species mean (i.e. the mean of tree means). In the second line the probable
range for individual results is given. B.R., before reconditioning; A.R., after reconditioning; Tang., tangential;

Rad., radial.

Density Ob/ell ft) Shrinkage (%)

Species
Air-dry Unit A.R. Green to 12 % Moisture Content

Basic Tang. Rad.

B.R. A.R. Tang. Rad. B.R.

I
A.R. B.R.

I
A.R.

...- ---_...._-_._-------

I. EUCALYPTS ,.,.

ASH, ALPINE 31·9 41·4 40·9 0·35 0·22 8·5 6·3 5·2 3·5
N.S.W., Vie. 24,8-35·8 31·1-47·2 29·9-48·3 0·27-0·43 0·13-0·33 4,1-12,2 4,2- 8·8 1,1- 7'7 1·7-4·8

ASH, MOUNTAIN 31·2 42·4 39·4 0·36 0·23 13·3 7·1 6·6 3'7
Tas., Vie. 26,1-36,3 33,3-51,8 31· 8-49'4 0,27-0·46 0'12-0'35 2,4-21'4 4,4-9,7 1· 5-11'9 1·4-6'4

ASH, SILVERTOP 41'7 53·8 50·9 0·36 0·25 10·6 7·0 5·7 3·8
N.S.W., Tas., Vie. 36·6-46·9 45,4-64,0 42·9-60,6 0·29-0·43 0,16-0,34 7,1-14,3 3·4-9·8 2'3-8 ·9 [·7-6'2

--.

BARREL, BROWN 35·0 46·1 43'2 0·33 0·21 8·9 5·9 5·7 3·4
N.S.W., Vie. 38,1-55,5 38·2-50,8

BLACKBUTT 43·6 55·2 53·7 0·37 0·26 . 7·3 5·8 4·3 3'5
N.S.W., Qld. 36,5-50,5 47 -4-63'6 45,0-62,7 O' 31-0·43 0'20-0'33 3,8-12,4 3'5-9,3 2'0-6·9 2,1-5,1

'--'

BOX,BLACK 56·2 69·3 67·6 0·33 0·22 5·8 4·0 2·6 2·2
Vie. 64·0-75·1 61·2-74,8

.----_.

BOX, GREY 55·9 70·2 68·7 0-43 0·23 7·4 6·1 3·3 2·7
N.S.W., Vie. 47,3-66·6 64,9-77,4 62·6-76,9 4·4-10·0 4·1-8·1 1,1-5'5 [·1-4·5

----_._-_.

BOX, GREY, COAST 54·6 69·3 67·7 0·42 0·31 8·2 6·6 3·9 3·4
N.S.W., Vie. 49,0-60,7 62,7-76,3 61·4-74'4 0·34-0·49 0'24-0,38 6,8-9·6 5'2-8,1 2,7-5,2 2·2-4·7

'---~-'-'

BOX, RED 53·0 66·4 64·3 0·36 0·26 6·1 4·6 3·5 2·7
N.S.W., Vie. 48'7-57,7 61,5-71,5 59,4-69,6 5,0-7,5 3·4-6·1 2·5-4·5 1,8-3,9

BOX, WHITE 56·2 69·4 68·1 0·39 0·19 6·8 5·7 3·2 2·8
Vie. 63,5-75,4 62,7-73,7

BOX, YELLOW 56·1 67·1 65·6 0·39 0'26 6·2 4·6 2·8 2·3
N.S.W., Vie. 52,3-60,8 61,0-75,9 59,3-74'6 0,27-0,50 0·16-0· 34 4,9-7,5 3·4-6·0 1,9-3,7 1,5-3,0

CANDLEBARK 33·6 45·7 40·8 0·34 0·22 12'2 6'2 5·5 2·9
N.S.W., Vie. 28·0-37·4 37,7-52,3 34· 3-46·0 0·26-0·41 0'15-0·27 2,6-24'3 3,3-10,0 1'1-9,8 1·3-4·2

EURABBIE 44·5 57·9 53·6 0·40 0·28 12·7 7·9 5·2 3·8
Vie. 37,7-52,0 47,3-70,8 43·6-66·() 0·30-0·49 0·21-0·36 8,7-16,4 5,6-10,6 3·0-7·6 1,7-6,5

-



Density (lb/cu ft) Shrinkage (%) 

I Air-diy Unit A.R. I Green to 12% Moisture Content Species 

1 I I Tang. I Basic Rad. 

A.R. I Tang. I Rad. I D.R. A.R. B.R. A.R. 

7.2 4.9 
l.9-11.31.2-8.0 

GUM, BLUE, 
SOUTHERN 

Tas. 

Vic. 

GUM, BLUE, 
SYDNEY 

N.S.W., Qld. 

GUM, BRITTLE 
N.S.W. 

GUM, TROPICAL 
(GHOST) 

N.T., Qld. 

GUM, GREY, 
MOUNTAIN 

N.S.W., Vic. 

GUM, MAIDEN'S 
N.S.W., Vic. 

GUM, MANNA 
N.S.W., Vic. 

GUM, MOUNTAIN 
A.C.T., N.S.W., Vic 

GUM, RED, FOREST 
N.S.W., Qld., Vic. 

- - 

GUM, RED, RlVER 
N.S.W., Qld., Vic. 

GUM, ROSE 
N.S.W., Qld. 

GUM, SCRIBBLY 
N.S.W., Qld. 

GUM, SPOI-TED 
N.S.W., Qld. 

Density (lbjCLl ft) Shrinkage (%)

Species Air-dry Unit A.R. Green to 12 % Moisture Content

Basic Tang. Rad.

B.R. A.R. Tang. Rad. B.R. A.R. B.R. A.R.
-_.-----_._._-------

GUM, BLUE, 44·2 62·9 57·6 0·61 0·49 15·2 9·7 7'2 4·9
SOUTHERN 35,3-52,2 51'5-74·2 47·0---68·2 0'37-0,86 0'28-0-70 9,0-20,9 5,2-14,1 2,9-11,3 1,2-8,0

Tas.

Vie. 40·4 55·6 51·9 0·41 0·29 13·5 8·9 5·9 4'3
---------

GUM, BLUE, 40·9 52·6 50·3 0·34 0'24 9'?;:" 5·8 5·4 3'7
SYDNEY 30·9-47·6 41,1-60,8 38,6-62'7 0'25-0'43 0'13-0·33 5·0---13·4 3,0-8'7 2,5-7,2 1·4-5 ·9

N.S.W., Qld.

GUM, BRITTLE 38·4 54'5 47·0 0·27 0·22 12·8 5·2 8'9 3'3
N.S.W. 32·0-45·0 43'5-64,9 38·4-55·6 0'20-0'35 0,15-0,28 8,5-16'7 3,6-6'7 4,1-13,0 1·9-4·6

GUM, TROPICAL 42·9 51·8 51·6 0·27 0·29 4·6 4·3 2·9 2·6
(GHOST) 35,0-52,8 42,0-64,2 41,9-63,8 3'1-6,3 3·0-6·0 1'3-4·6 1·1-4'2

N.T.,Qld.

GUM, GREY, 41·6 54'5 50·4 0·39 0·27 11·9 7·2 5·3 3·6
MOUNTAIN 35·4-48·8 45,1-66,0 41·0---62·3 0·33-0·45 0·20---0·35 7,8-16,1 3,8-11,0 2,9-7,9 1·6-6'0

N.S.W., Vic.

GUM, MAIDEN'S 46·8 61'9 57·8 0·41 0·27 11'2 7·7 5·2 3·8
N.S.W., Vic. 41'2-53·4 54,9-70,3 50,4-66,9 0·30-0·52 0,21-0,33 5,5-17,0 4,6-11,1 2,1-8,1 2·1-5' 5

GUM, MANNA 34'9 48·6 44'3 0·34 0·22 12·0 6·8 5·1 3·2
N.S.W., Vie. 27,2-42,7 33,7-59,1 33,3-54,3 0,23-0,45 0·11-0,33 2·0---18·4 3,2-11,0 1,9-8,1 1,2-6,1

GUM, MOUNTAIN 33·2 43·0 39·3 0·35 0·22 11·5 5·8 5·4 2·9
A.CT., N.S.W., Vie. 26·3-40·2 31,7-54,3 30·1-48' 5 2,3-20,7 0,0-11,7 0-0-12'0 0'3-5 ·6

~-_.

GUM, RED, FOREST 48·6 62·2 59·1 0·34 0·25 8·6 5·8 4·8 3·4
N.S.W., Qld., Vie. 41,5-55,9 54,8-70,4 49,7-69,4 0·21-0·46 0·12-0·37 3·0-14,8 3,5-8,3 2,3-7,3 2·0-4·9

--

GUM, RED, RIVER 44·3 57·0 53·3 0·31 0·22 8·9 4·8 4·4 2·7
N.S.W., Q1d., Vie. 37,1-51,0 51·0---62·8 45,9-60,8 0'17-0·44 0·11-0·31 2,3-15'4 2,0-7,6 1'5-6'9 1·4-3·9

--

GUM, ROSE 37·3 47·0 46·9 0·34 0'25 7·2 5·5 4·0 3'4
N.S.W., Qld. 23·0-44·0 28 '1-55' 933,9-59,7 0,25-0,42 0·14-0· 34 3,3-10,0 4,0-7,1 1,6-5,9 1,7-5,0

--~----

GUM, SCRIBBLY 40·0 56'6 50·6 0·32 0·23 14·5 7·7 6·9 3·9
N.S.W., Qld. 33 ,1-47,1 49,1-64,2 43,2-58,0 0'20-0·44 0·14-0,31 2,6-26,3 3,0-12,3 2'1-11,7 2· 3-5'6

----

GUM, SI-lINING 32·7 42·4 39·9 0·33 0·22 9·4 5·9 4·9 3·0
Vie. 27·8-37·7 34·6-49·4 33·0---47'0 3'5-12,8 3·0---7·9 1,6-7,8 1·2-4·6

-------------

GUM, SPOTTED 49'3 61'7 60·5 0·38 0·32 6·1 5·0 4'3 3'7
N.S.W., Qld. 25,8-64,5 47,8-68'5 46,6-67,3 O' 32-0'45 0,27-0,37 4,0-9,4 3'2-8,4 2·4-6·3 2,2-6,3

--_._-
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correcl way to use these values has been dis- 
cussed in Newsletter No. 325-The Shrinkage 
of Wood and ils Move~nent in Service. 

For both shrinltage and density the meall 
v a l ~ ~ e s  are given first; for example, for GREY 
1 ICON BAR I< the illean basic density is given 
as 57-  1 Ib,icu ft, and below this is the range 
of values l i ldy  to be encountered in practice 
due to the variation in the properties of wood 
from locality to  locality, tree to tree, and even 
within a tree. In this species, values are shown 

as being likely to fall between 53.9 and 60.1 
I ~ / C L I  ft. Occasional pieces could have values 
o ~ ~ t s i d e  this range but such occurrences are 
rare enough to be uniinportant in practice. 

Figures tabulated, except where no range 
is given, are based on tests involvil'ig at least 
five trees. The more important species involve 
many more, for example, BLACKBUTT, 
42 trees; SPOTTED GUM, 48 trees; ROSE 
GUM, 33 trees; KARRI, 35 trees; and 
ALPINE ASH, 41 trees. 

PERSONAL 
MR. R. F. TUIIN~ULL,  Oficer-in-Charge of the 
Utilization Section, has been appointed Chief 
Scientific Liaison Oficer, London, and relin- 
quished his duties at the Division on June 30. 

Mr. Turnbull, who is well known to mem- 
bers of the tiinber trade throughout Australia, 
joined the staff of the Division as Utilization 
Officei in 193 1. After graduating B.E. (Hons.) 
from the University of Western Australia, he 
u~ldertook training in timber utilization re- 
search in American and English laboratories 
under a CSlR Studentship. 

During the years up to 1939, he developed 
laboratory and field work aimed at iinproving 
the ulilization of Australian timbers and 
s~~bstituting them, where possible, for im- 
posted tim.bers. 

In 1939 he was appointed Secretary of the 
Central Tim.ber Advisory Panel, set up to '  
advise the Government on problems related 
to timber usage in wartime, and later he 
became Assistant Timber Controller in the 
h4inistry of Munitions. On resuming duties 
at the Division, he concentrated for some 
pears on assisting industry to improve the 
standard of sawinill design and practice. 
More recently he has been responsible for 
111ill and production studies to assess the yield 
and cost of production from different types of 
logs and different species; these studies will 
provide data for national valuations of 
SLI pplies for sawmilling purposes. 

Mr. Turnbull has also been active for 
many years on various coininittees set up by 
the Standards Association of Australia and 
was recently made Chairman of the Timber 
Industry Standards Committee. l i e  has also 
been a member of the AusTlS Couilcil since 
1957. I n  addition he has played ail important 

part in education with regard to timber 
production and use, having been a specialist: 
lecturer at the University of Melbourne for 
16 years. MI.. Turnbull was also on the 
Advisory Committee 011 Technical Education, 
Tasmania, the Council of the T.D.A. of 
Victoria, and several corresponding Com- 
mittees of the international Union of 
Forestry Research Organizations. 

Mr. Turnbull carried out specialist studies 
in the U.S.A. in 1947, Ceylon in 1959, Japan 
in 1965, and attended international coil- 
ferences in Singapore in  1952, Hong Kong in 
1959, and made a world tour in 1957. 

Mr. Ti i rnb~~l l  has spent the past month 
preparing for his London appointment and 
leaves Australia early in August. 

~ $ m ~ l e ~ c  asficles may be reprinted j7om this Newslefter without special permissio~i. I f  it is proposed to use 
nzateriul f ro~n  sirch articles in arzy other form, permission to pirblish must first be obrailzeclfi.om the Divisioil of 

Forest Procfucts. 

Printed by CSIRO, Melbourne 

correct way to use these values has been dis
cussed in Newsletter No. 325-The Shrinkage
of Wood and its Movement in Service.

For both shrinkage and density the mean
values are given first; for example, for GREY
] R0 N BA R K the mean basic density is given
as 57· I lb/cu ft, and below this is the range
of values likely to be encountered in practice
due to the variation in the properties of wood
from locality to locality, tree to tree, and even
within a tree. In this species, values are shown

PERSONAL
MR. R. F. TURNI3ULL, Officer-in-Charge of the
Utilization Section, has been appointed Chief
Scientific Liaison Officer, London, and relin
quished his duties at the Division on June 30.

Mr. Turnbull, who iswell known to mem
bers of the timber trade throughout Australia,
joined the staff of the Division as Utilization
Officei.. in 1931. After graduating RE. (Hons.)
from the University of Western Australia, he
undertook training in timber utilization re
search in American and English laboratories
under a CSIR Studentship.

During the years up to 1939, he developed
laboratory and field work aimed at improving
the utilization of Australian timbers and
substituting them, where possible, for im
ported timbers.

In 1939 he was appointed Secretary of the
Central Timber Advisory Panel, set up to'
advise the Government on problems related
to timber usage in wartime, and later he
became Assistant Timber Controller in the
Ministry of M unitions. On resuming duties
at the Division, he concentrated for some
years 011 assisting industry to improve the·
standard of sawmill design and practice.
More recently he has been responsible for
mill and production studies to assess the yield
and cost of prod uction from different types of
logs and different species; these studies will
provide data for national valuations of
supplies for sawmilling purposes.

Mr. Turnbull has also been active for
many years on various committees set up by
the Standards Association of Australia and
was recently made Chairman of the Timber
Industry Standards Committee. He has also
been a member of the AusT]S Council since
1957. ]n addition he has played an important

as being likely to fall between 53· 9 and 60· 1
Ib/cLl ft. Occasional pieces could have values
outside this range but such occurrences are
rare enough to be unimportant in practice.

Figures tabulated, except where no range
is given, are based on tests involvi11g at least
five trees. The more important species involve
many more, for example, BLACKBUTT,
42 trees; SPOTTED GUM, 48 trees; ROSE
GUM, 33 trees; KARRl, 35 trees; and
ALPINE ASH, 41 trees.

part in education with regard to timber
production and use, having been a specialist
lecturer at the University of Melbourne for
16 years. Mr. Turnbull was also on the
Advisory Committee on Technical Education,
Tasmania, the Council of the T.D.A. of
Victoria, and several corresponding Com
mittees of the International Union of
Forestry Research Organizations.

Mr. Turnbull carried out specialist studies
in the U.S.A. in 1947, Ceylon in 1959, Japan
in 1965, and attended international C011
ferences in Singapore in 1952, Hong Kong in
[959, and made a world tour in 1957.

Mr. Turnbull has spent the past month
preparing for his London appointment and
leaves Australia early in August.

CbmplclC articles may be reprinted /ram this NelVsleller lVithollt specialpermissioJl. If it is proposed to IIse
material from such articles in any other form, permission to publish must first be obtained from the Division of

Forest Products.
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A Note on Northern Territory dypress Pine 

MLCIMNICAL TESTS have recently been carried 
o ~ 1 1  on a sample of Northern Territory cypress 
pine (Cdlilris itltrntropicn). Three localities, 
Maningrida, Katherine, and Melville Island 
were represented in the sample, which com- 
p~ised 21 trees. This species is si~nilar in 
appcaraiice l o  white cypress pine (Cnllitris 
c ol~r~~lelltrris hy11. C. g/(~uccr), which grows ill 
Ncw South Wales and parts of Queeasland. 
I i  is co~nmonly ~iscd in building constrt~ction. 

C.'i~ltrntr.opica is slightly denser and shows a 
larger increase in strength on drying than the 
eastern species, and it has approximately the 
same resistance t o  decay and termite attack. 

The strength tests on greell and dry material 
have indicated that C. illtrntropicn s h o ~ ~ l d  be 
regarded as a group S4 species in the revised 
strength grouping system (see Newsletters 
Nos. 324 and 329). 

Ih~eloyrinemats iru Seasolling Practices by G .  W. 
\VI ight. .-l~rst. Tilt&. J. 32(5). (D. F. P. Reprirlt 
656.)  A\/ailability-Timber industry manage- 
111cnl and e~igiliecring (single copy only). 

I ' I I I S   PAP^ was presented i ~ t  the I966 AusTlS 
Cc;nfcrciice, anti provides a comprehensive 
riview o f  those aapects of the seasoning pro- 
c w  ia \vhich significan l recent developmenls 
have laken place. its subsequent publication 
ill the .41r.rti.rrli~it1 ?'in~her Joiuxal has given 
wid, C U V C I - ~ I ~ ~  to tht: par t ic~~lar  points it makes. 

fiA.- ~ l l i b  j ;I r~view, each topic has been dealt 
will1 briefly, aud the scope of the paper is 
l)roliably best indicaled by quoti~ig the sub- 
j ~ c l  hcaclings, wliicll are as  follows: Sorting, 
Stiickil~g, and Handling; Air Seasoning; h e -  
drying a d  1-:arced-air Drying; Kiln Drying; 
Special Dcying Processes; Dimensio~.lal Stabi- 
lization; nncl Quality Control. 

Design of Plywood Trim Saws by D. S. 
Jones. Azrst. Tilnb. J. 32(4) (D.F.P. Kepritlt 
670.) Availability-Plywood and f ~ ~ r n i t u r e  
industries, saw doctors. 

SINCE CONDITIONS vary widely in the cutting 
of any material, and, especially in this case, 
plywood, it is probably not possible to  design 
a plywood trim saw that will be universally 
suitable for all operations. 

The recommendations in this paper are 
based on a knowledge of the fundamentals 
of the sawing process. Laboratory experi- 
ments planned for the future are unlikely to 
illale ally radical changes to these recom- 
mendations, but may permil: them to become 
more specific. 

After a discussion of the various factors in- 
volved in the cut ling of plywood, a n  excellent 
sumlnary incorporates I 1  features sliown to 
be desirable in  a good plywood trim saw. 
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A Note on Northern Territory C~ypress Pine

MECHANICAL TESTS have recently been carried
out on a sample of Northern Territory cypress
pine (Callilris inlfalrOpica). Three localities,
Maningrida, Katherine, and Melville Island
were represented in the sample, which com
priseJ 21 trees. This species is similar in
appearance to white cypress pine (Callitris
columel/aris sy11. C. g/auca), which grows in
New South Wales and parts of Queensland.
It is commonly used in building construction.

DevelOjHlleli.ts in Seasoning Practices by G. W.
Wright. Ausl. Till/b. 1. 32(5). (D.F.P. Reprint
656.) Availability-Timber industry manage
ment and engineering (single copy only).

'fllls PAPER was presented at the 1966 AusTIS
Conferencc, and provides a comprehensive
review of those aspects of the seasoning pro
cess in which significant recent developments
havc taken place. Its subsequent publication
in the A ustra!iwl Timber Journal has given
wide coverage to the particular points it makes.

Ueing a review, each topic has been dealt
vvith briefly, ami the scope of the paper is
prubably best indicated by quoting the sub
ject headings, which are as follows: Sorting,
St<lckillg, and Handling; Air Seasoning; Pre
drying and ForceJ-air Drying; Kiln Drying;
Special Drying Processes; Dimensional Stabi
lizaliun; and Quality Control.

C.' intratropica is slightly denser and shows a
larger increase in strength on drying than the
eastern species, and it has approximately the
same resistance to decay and termite attack.

The strength tests on green and dry material
have indicated that C. iJltralropica should be
regarded as a group S4 species in the revised
strength grouping system (see Newsletters
Nos. 324 and 329).

Design of Plywood Trim Saws by D. S.
Jones. Aust. Timb. J. 32(4) (D.F.P. Reprinl
670.) Availability-Plywood and furniture
industries, saw doctors.

SINCE CONDITIONS vary widely in the cutting
of any material, and, especially in this case,
plywood, it is probably not possible to design
a plywood trim saw that will be universally
suitable for all operations.

The recommendations in this paper arc
based on a knowledge of the fundamentals
of the sawing process. Laboratory experi
ments planned for the future are unlikely to
make any radical changes to these recom··
mendations, but may permit them to become
more specific.

After a discussion of the various factors in
volved in the cutting of plywood, an excellent
summary incorporates 11 features shown to
be desirable in a good plywood trim saw.



StiRINKAGE: AND DENSITY OF AUSTRALIAN AND 8THE12 SOUTH-WEST PACZFZC WOODS 
' 1  hi: \!aluil yivcn in the first line is thc species mean (i.e. the mean of tree means). In the second line the probable 
ri111gc for individual results is given. U.R;, before reconditioning; A.R., after reconditioning; Tang., tangential; 

Rad., radial. 

1. EUCALYPTS (Contitlrred) 

3 6 . 2  35.8 42.6 0.32 0.20 
25.7-44.132.7-59.633.2-51.10.23-0.400.13-0.2t 
- 

50.6 62 .9  60,8 0.32 0.19 
37.9-65 243.5-78.837.3-76.0 

- 

57.1 71.4 70.9 0 .40  0.31 

r..lo[c. - -'fhesc: Lablcs will be c o n ~ i n ~ ~ e i l  in subsequent Newsletters. The int~~ocluction and first instalment appeared 
in August (Newsletter No. 332). 
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Qld. 

h14Ll_ET, BRO\Yl.I 
W.A. 

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

sk~c~:ic:, 

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

Shrinkage ( x )  
- -- - 

Dcnsity ilb/cu fl) 

Basic 

....... -- 

Unit  A.R. 

Tang. 

Green to 12 % Moisture Content Air-dry 

R a d  

Tang. 

B.11. I A.R. 
-- 

H.R. 

Rad. 
, ,  . 

U.K. 1 A . R .  
... -- - \ 

A.R. 
-- 

SHRiNKAGE AND DENSITY OI<' AUSTRALIAN AND OTHER SOUTH-WEST PACIFIC WOODS

The value giv..::n in the first line is the species mean (i.e. the mean of tree means). In the second line the probable
nlJlgc for individual results is given. B.R:, before reconditioning; A.R., after reconditioning; Tang., tangential;

Rad., radial. ~

Nulc.--Thesc tables will becontinucd in subsequent Newsletters. The introduction and first instalment appeared
in August (Newsletter No. 332).

Bas

Density Ob/cu ft) Shrinkage ( /~)

Air-dry Unit A.R. Green to 12% Moisture Content

ic Tang. Rad.

B.R. A.R. Tang. Rad. B.R. I~~. B.R. I A.R.
----"..- ------------ ---_..--

1. EUCALYPTS (Colltinued)

36·2 45·8 42·6 0·32 0·20 11·3 " 7·3 5·1 3·3
25,7-44·1 32,7-59,6 33'2-51,1 0,24-0,40 0,13-0,26 0·0-28·6 2'3-13 ·3 0,3-10,4 1,2-5,3

.--_._._------- ------ ----------
V 50·6 62·9 60-8 0·32 0·19 6·3 4'5 2·8 2·1

37,9-65,2 48·5-78·8 47,3-76,0 2· 8-10' 2 3,2-6,0 0·7-4·9 ['0-3 ·3
r ________ • __ .'---------~---~-~----------------- -------

'REY 57·1 71 ·4 70·9 0·40 0·31 7·26 6'79 4·13 4·04
53,9-60'1 67,2-76,3 66'7-,-75'6 0·28-0,52 0,22-0·41 5 '1-9' 7 4,9-8,9 3,0-5'4 2,8-5,4

.------_._-- -'--_ .. __.-~ -~_ .._-------- _._---------
'REY, 54'1 68·8 68·2 0·39 0·31 7·53 6·90 4·76 4·64
--ID 48· 9--59'1 63·}-74·0 62· 3-73'6 0,29-0,48 0,23-0,40 4,7-10,3 4· 3-9-4 2,6-6,8 2'5-6,6

_.---_._- ~-, ._._--_._----- ._--------------_. --

ED 55·3 67·8 66·2 0·37 0·27 6·3 4·8 3·5 2·9
Vie. 48· 6-6['9 58,2-77,9 56,7-76,3 O' 30-0'44 0,14-0·38 3,4-9,3 1·9-7,7 0·7-5·8 0'4-5-]

...------- .._..---------. ._-------. --------
41·1 5.1' 4 50·4 0·30 0·24 7·4 6·7 4·8 4·6

34·5-47·3 42,8-63,6 43,0-62,2 2·7-12·3 2·5-12,3 1,3-8,6 1'2-8· 9
----~-------------.

36·1 44-0 43'4 0·30 0·19 5.[ 4·5 3·0 2·7
22,2-50,2 26,3--62,0 26,3-61,0 0·20-0·40 0,09-0·30 3,3-7,1 3-0-6·0 1,6-4,3 1'6-3 ·9

--~-- ._-----
43·4 56·5 55'3 0·40 0·27 9·9 8'5 4·3 4·0

39,6-47,1 50,8-62,4 49,5-61,5 0,35-0,45 0,20-0·33 6'2-13,9 4·9-12,6 2·0-6·8 1'7-6,3
..'---.----------._-------- -
RED 49·5 59·6 57·6 0·34 0·27 6·3 4·9 3·9 3·3

41'0-57,0 50,5-69,3 48'6-67-7 0·28-0·40 0·21-0·33 3·2-9'4 2,5-7,2 1,8-6,2 1,8-4,9
-- _..- --- -------- -------- --------

44·2 57·4 54·6 0·37 0·28 9·8 7·0 5·1 4·0
39'4-48'6 49,4-65,3 47,7-61'7 0,32-0,42 0'16-0,38 6,8-13,0 5-4-8'8 2'2-8,0 1,9-6'1

--------- --_.__.

44·4 51·3 49·0 0·32 0·22 4·6 3·5 2·6 2·1
42'1-61,0 39,2-59,6

--_._--
49·6 59·8 58·6 5·4 4·8 2·8 2·4

44,9-54,2 51,0-68,6 49'7-67'5
d.
----
WN 48 ·1 60·8 59·2 7 ·1 5·5 4'4 3·6

44-2-52'0 55,9-65,8 54·4-64'1 5,8-8,4 4,1-6,9 3,3-5,5 2·6-4'7
-----

41·4 53·4 52·1 0·34 0·22 6·6 5·6 3'7 3·4
37,7-69'1 36'7-67,5

[vtALLET, BRO
W.A.

C\,lAHOGANY,
WHITE

N.S.W.,QI

JvlAHOGANY,
SWAMP

Qld.

MAHOGANY,
N.S.W., Qld.

hlAllOGANY,
SOUTHERN

N_S.W., Vie

KARRI
\V.A.

JvlARRI
\V.A.

lRDN13ARK, H
N.S.W., Qld,

JRONBARK, G
!-I.S.W.

CUlvl, YELLO\
Vie.

CUiV), SWATvlP
Vie.

lRONBARK, G
QUEENSLAl

Qld.

J/\RRAH
\V.A.

KAMARERE
New Guinea
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Basic I 
Density (lb/cu ft) 

-- 

I 

I I Tang. 

Shrinkage ( %) 

Rad. 

I Air-dry Unit A.R. 1 Green lo 12 % Moisture Coritent 

A.R. Tang. Rad. B.R. 
-- 

61.7 0.37 0.21 6 .2  
53.3-71.30.30-0.450.15-0.27 5.2-7.1 

A.R. B.R. A.R. B.R. 
--- 

50.3 62.2 
3 7 , 7 4 3 . 8  53.8-71.5 

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

h4 bSSMAT E, 
( J  Y MI PIE 

Qld. 
. , . - -. -- - .- 

R.Ii<SSMATE, NEW 
Si_)U'III WALES 

N.S.W. 
...... .... -- 

L'EPPERRIIl\IT, 
BKOA13--L,EX\lED 

N.S.W., Vic. 
. --.... . 

PL:I'PElI klLNT, 
NALIIZOW-LEAVEC 

N.S.W., Vii. 

SI'Kll.IG'YBAKK, 
A4 tiSSMA7'k 

N.S. W., ?'as., Vic. 
...-........... . 

S-1-KLP.ICiY BARK, 
I< 1-: 11 

tq.s.w., 'Vic. 
............. ....... 

S I'LIINGYBAl<l<, 
\A/ 1-1 iT E 

N.S.W., Qld., Vic. 
....-.-.- -. .- - -.... -. .. -- .... --. . - 

S'CIClNi~i Y BARK, 
Y l<LL,OW 

N.S.W., Vic. 

17AL I,OWWOOD 
N.S.W., Qld. 
- 

i1JAliT 
M1.A. 

W A NDOO 
W.A. 

WOO1,LYBUl T 
N.S.W. 

. - . -- - - 

YkI~rc'Id Ul{ 

-- 
N.S.W., Vic. 

I 

--_.._- ._-----

Density Ob/ell [t) Shrinkage (%)

Air-dry Unit A.R. Green to 12 % Moisture Content
Sp~ci.;s

Basic Tang. Rad.

B.R. AR. Tang. Rad. B.R. AR. B.R. AR.
. -_ .. - .-- .__._-_._- _._--_.- -------------

lESSMATE, 50·3 62·2 61·7 0·37 0·21 6·2 5·7 3·4 3·1
GYMPIE 37·7-43·8 53,8-71,9 53,3-71,3 0,30-0·45 0'15-0,27 5 '2-7,1 4·6-6,9 2,8-4,0 2,4-3·8

Qld.
._-- ---_._----------- _.~----_.

ESSMATE, NEW 34·4 45·5 41·8 0·30 0'20 10·0 5·1 5·7 2·9
SOUTH WALES 29,9-39,6 39,2-52,9 36,0-48'2 0'24-0,37 0,14-0,26 6,2-14,6 3,7-6,4 3,1-8,4 j'9-3 ·7

N.S.W.
'f~'

--_._---------- ---------- ---------- --------- ~:J
~PPERlvllNT, 38 ·1 50·6 46·1 0·36 0'23 11·2 5·0 5·9 2·8
BROAD-LEAVED 32·6-44,4 44,9-57,8 39,9-53,3 0·27-0·43 0·12-0·32 4,8-19,6 2,6-8'7 2'7-8,6 j'9-3'7

N.S.W., Vie.
..-..-.. -- ---------_._--~-------_._-------------
LPPER[vUNT, 37·0 51·3 45·4 0·36 0·23 13·2 6'2 6·3 3·2
l''-JA RROW-LEAVED 33,2-41,8 41,3-62,8 39·0--53·2 0,29-0,42 0,16-0·30 6,5-20'5 4,4-8,3 3,6-9,5 1'7-4·9

N.S.W., Vic.
- - ._-_._---_.._-_.--.-----_.__ .._---- --- ._-----

fRINGYUARK, 38·3 52·4 49·4 0·33 0'24 10'4 6·0 5·1 3·2
BROWN 30,7-44,6 39,7-60'7 35,7-58,4 0,27-0·40 0,15-0,28 6,0-14,6 3,4-8,1 1,5-7,7 \'2-4· 6

S.A., Vi~.
- -_.-.... _ .._. ------_._-_ ..... _. --"--

fRihIGYBARK, 37·4 48·0 44·5 0·36 0·23 11· 3 6·3 5·1 3·3
MESSMATE 30,4-44,9 39'9-57'1 36,5-54,0 0'23-0-44 0'12-0,33 2,9-18,7 3,6-8'8 2,3-7,6 1,8-4'9

N.S.W., Tas., Vie.
...- ---_....,._. - .~-_._ .. ~-.--_.-~-------- -_._---------- -----

ll<.lNGYBARK, 43·5 56·1 51·3 0·37 0·23 9·8 4·8 5·7 3·0
H.LD 38·2-48,7 48,9-64,9 44,2-60,0 0,26-0,46 0,17-0, 31 5,4-15,7 2,7-8'2 3,0-8,8 j·6-4·9

N.S.W., Vie.
._- '--~-- .-_._... - -- _._--_.._-~------ _.._-----

fRINGYBARK, 40·7 53·5 50·1 0·36 0·25 10·6 6·0 5·6 3-4
WHiTE 34· 8--46' 846'7-61,4 43,9-57,5 0'30-0-42 0,19-0,33 4,8-17,1 3· 8-10'1 1,8-9,8 1,8-5,8

N.S.W., Qld., Vie.
- _._._--_._-_..._------_.-----.._----- ------- ---
[RING YHARK, 43·5 55·2 53·1 0·37 0·27 7·5 5·5 4·3 3·2
YELLOW 38,3-48,7 47,4-63,2 45,6-60,9 0,31-0,43 0,21-0'34 4,8-10,5 3·8-7,5 2· 5-6'1 2·1-4· 3

l'··~.S.W., Vie.
-_._-.-----_._._-_._- ------

;\LLOWWOOD 49'7 61·8 60'7 0·37 0·28 6·1 5·3 3·7 3·3
N.S.W., QJd. 44,7-54,6 55'7-67'5 54'5-66'5 0'30-0,43 0·20--0·35 4'2-8'1 3,9-6'8 2·4-4·9 2,2-4-'4
~_...--_.__.- - _.._-_..._-_.__.._--_._- ------

UAR'f 52·2 64·7 63'5 0·38 0·23 6·9 5·8 3·0 2·6
W.A. 46,1-58,9 57,0-73,4 55,6-72,4 0·30-0·46 0·15-0·32 5,0-9,1 4·0-7,6 1·9-4·1 1,5-3,6

----_. --_. --- ._--- -.._--_._-_.----- ------

ANDOO 57·5 68·6 67·9 0·34 0·24- 4·2 3·3 2·6 2·3
VI.A. 54·7-60,6 65·8-73·0 64,8-72,2 0,25-0,43 0,14-0,33 2,9-5,9 1,8-5,3 1,5-3'7 1,2-3,4
_.-._---~----_._--.__._--------
OOLLYBUIT 50·9 66·7 63·8 0·37 0·27 10·7 8·2 5·7 4·3
N.S.W. 45·0-56,9 59 ,1-75,0 56,0-72,4- 0·28-0·46 0'20-0·33 6,3-15,1 5,0-11,4 4,0-7,4 2,7-6,0
.-..._..._--------------

ERTCHUK 44·3 58·6 55·1 0·38 0'28 9·1 6·0 5·7 3·7
N.S.W., Vie. 39·5-49·6 51· 3-65'9 47'3-63,3 0·31-0·45 0,23-0,34 6'5-11,8 4,2-8,0 3'2-8,0 2'4-5'2

Iv

y

lv1

PE

p

W

W

S

S'
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Density (lb/cu ft) Shrinkage (%) 

I Air-dry Unit A.R. ( Green to 12% Maistul.e Conlent 
Species 

Rad. Basic 

B.R. A.K. Tang. 
. .- -- 

11. NON-EU CALYPTS 

39.6 0.39 0.19 
33.8-45.6 

36.2 0.41 0.23 
31.5-42.7 

58.7 
18.8-64.5 

Tang. 

Rad. 

ALDkR,  BROWN 
Iq.S.W,, Qld. 

AN ISOPTERA 
Ncw Ci~~inea  

ASH, CROW'S 
N.S.W., Qld. 

ASH, HICKORY 
Qld. 

ASH, SILVER, 
NORTI-IEKN 

Qld. 

ASH, SILVER, 
QCIEENSLAND 

Qlcl. 

ASH, SILVER, 
SOUTHERN 

N.S.W., Qld. 

W A N ,  BLACK 
Qlcl. 

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

BEECH, h4YKTLE 
Tas., Vic. 

-. ~ 

BEECH, S I1;KY 
N.S.W., Qld. 

llLAC'K WOOD 
S.A., 7 .I>., Vic. 

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

UOLLY W o o l )  
N.S.W., Qld. 

IN)>;, BlZlJSLl 
N.S.W., Qld. 

BOX, SWAMP 
N.S.W., li.T'., Qld. 

. -- 

Coinplzle 111 t icks 1 1 1 ~ ) ~  be ~.epitlfed Ji.ot)z this Newsletter u~ithout special yermissior~. I f  it is pt.oposcd to use 
11l~ltd,.i~11 jr0111 J U C ~  C I I  ficler it1 m y  other  fort^^, pernzission to publish must first be obtait~erl fi.oi~r Ille Dil3isiotl of 

Forest Pi~o~lucts. 

P~in t rd  b y  CSIRO, Melbourne 

Species

Density (lb/CLl It) Shrinkage (%)

Air-dry Unit A.R. Green to 12 % Moisture Content

Basic Tang. Rad.

RR. A.R. Tang. Rad. B.R.

I
A.R. B.R.

I
A.R.

-------.

If. NON-EUCALYPTS

OWN 31·9 41·8 39·6 0·39 0·19 8·8 5·7 5·2 3-4
Id. 27,1-36,7 36,0-47,4 33,8-45,6 3'0-14,2 1,3-9,9 1,4-8,3 1,2-5,4
-------- .----._-

{A 30·0 36·3 36·2 0·41 0·23 5·3 5·2 2·0 2·1
ea 26,4-35,0 31,3-43,2 31'5-42,7 3,5-7,8 3,4-7'2 0,8-3,6 0,8-3,5
----- .....

'S 49·8 59·2 58'7 4·2 .:; 4·2 3·2 3·3
Id. 40,2-53,6 49,0-64,7 48,8-64'5 2,3-5,8 2,0-6'5 1,4-4,6 0'9-5,6
._-._--------_...

ORY 51·9 61·4 60·9 4·4 4·1 3·2 3·0
47,3-55,6 56·8-66,6 55,6-66,3 3,2-5,6 2,8-5,5 1,6-4,9 1,3-4,6

..__ ..._--
R, 35·0 41·9 41 ·7 0·31 0·21 4·8 4·7 3·1 3·1
RN 27· 5--42'0 33,1-50,6 33,0-50,2 0'21-0'40 0,19-0,24 3,4-6'2 3,0-6,3 2,0-4,3 1·8-4·3

----------- •._------------

"R, 32·5 40·0 39·9 0·29 0·20 5·5 5·4 3·0 3·0
AND 26,4-37,6 31· 8-46·7 31,9-46'3 0,17-0,42 0,09-0,31 3'3-7,6 3,5-7,2 1,7-4,3 1,6-4,3

----_._----- -

R, 36·6 44·6 43·9 6·2 5·9 3·6 3·6
~N 31,0-41,7 36,5-53,2 34,5-54,0 4·4-8·0 3,6-7'7 2,3-4,6 2,4-4,6
Qld.
-------

CK 36·4 44·4 43·0 0·40 0·16 5·8 3·3 1·8 1·3
30,0-42,8 37'0-51 ·6 3"5,3-50,7 0,12-0'19 2'3-8,8 1,3-5,3 0,6-3'0 0,4-2,3

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

lRTLE 36·0 44·0 42·9 0·32 0·18 6·8 4'7 2·7 2·3
31,1-41,0 37,3-50,9 36,5-49'7 0,25-0,39 0,13-0,24 4,5-9,0 2,2-7,0 1,4-4,2 0,8-3,7

------_._.- -
KY 35·1 44·8 41·7 0·30 0·16 9·5 4·5 2·8 2·0
Id. 31,4-39,1 40,2-49,4 37'2-46,2 0'18-0 -41 0,09-0,23 1,9-16,0 2·6-6'3 0,9-4'7 0,6-3,4
---------

lITE 29·7 34·5 34·0 0·26 0·15 3·7 2·9 1·6 1·4
Id. 23,6-34,8 26,8-41,7 26 '1-41,2 0,7-7,0 0,5-5,2 0,5--2,8 0,3-2,5

---.._._----._--------

HE 31· 8 39'5 38·4 0·33 0·17 7·0 5·3 3·1 2·6
Id. 26,0-36'7 31,7-46,0 31,0-44,8 0'17-0-48 0,04-0,28 4,5-9,7 3,3-7,8 1'5-4,8 1,0-4,1
-----------

)D 34·1 40·7 40·5 0·27 0·16 4·2 3·9 1·6 1·6
Vie. 24,7--42,0 29'5-49,8 29,7-49,4 0,21-0,35 0,05-0,26 1,8-5,9 1,2-6,0 0,4-2,6 0,4-2,5

.._-------_.- ._---

)1) 26·8 33·2 32·7 0·23 0·14 5·0 3·9 2·0 1·8
Id. 21,8-30,3 26,7-39,5 25,9-38'7 0,17-0·30 0,09-0,19 3,6-6,6 2,7--5,3 1·1·-3·0 1,0-2,7
.---------_.,-- -----. -

El 42·9 55·4 53·5 0·38 0·24 9·7 6·8 4·4 3·6
Id. 38,6-47,8 48'2-62,5 46,5-60,4 O' 30-0-45 0,14-0,34 5,3-13,4 3'4-10·] 1,7-7,0 1,3-5,8
.._-_._---~~.~- . - ----- ---~-

IP 40·5 52·7 50·6 0'31 0·22 10·1 7·7 5·2 4·3
.T., Qld. 33,7--47,6 43,2-63,3 40,8-62,0 0~24-0'390,14-0,30 5,7-14'5 3 '7-12'( 0,4-10,3 0·0·-9·6

BOX, SWAlV
N.S.W.,1'1

BOX, BRUS
N.S.W., Q

BOLLYWO(
N.S.W., Q

BLACKwoe
S.A., Tas.,

BEECH, Wl
N.S.W.,Q

BEECH, SIL
N.S.W.,Q

BEECH, l\in
Tas., Vie.

BIRCH, WB
N.S.W., Q

ANISOPTEI
New Guin

ASH, SILYE
SOUTHEl

N.S.W.,

ASH, SILYE
QUEENSL

Qld.

BEAN, ELA
Qld.

ALDER,HR
N.S.W.,Q

ASH, HICK
Qld.

ASH, CROW
N.S.W.,Q

ASH, SILVE
NORTHE

Qld.

Colllplele art ides ilia)' be reprinted ji-Olll this Nell'sletter lVithollt special permissioll. If it is proposed to use
lllilt(!(i"l ji-OJll such articles ill all)' other form, permission to publish must first be obtained ji-om tlte Dil'ision of

Forest Products.

Printed by CSfRO, Melbourne
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New i d  to Timb 
Research 

RECENT R E S E A R ~ H  in Australia and overseas fluctuating loadings over an extended period. 
on all liiilds of timber structures and coin- For this reason an Instron testing machine 
ponents, such as floor systenzs, wall panels, was recently purchased at a cost of approxi- 
joints, and roof trusses, has highlighted the mately 828,000. This machine, shown in the 
need for studying their bellaviour under photograph, has a number of unique features 
ditTerent types of loading from those custo- that enable it to be used for a wide variety 
marily applied in the laboratory. It has thus of tests. 
been found necessary to carry out special 
tests in which loads are maintained for long 111 contrast to the standard type of testing 
periods, or successive cycles of loading and machine that is hydraulically or n~echanically 
u~doading are applied. 

For example, a roof truss shows an 
inliuediate deflection under the weight of the 
truss and the material it supports, but as 
time goes on this deflection increases some- 
what due to the phenomenon known as creep. 
During its life other loads, usually of varying 
magnitude and short duration, also come 
ollto the structure, such as those caused by 
workmen and wind. Application of these 
various loadings may cause marked changes 
in the loads in the nleinbers and on the 
joints, perhaps eve11 to the extent of a com- 
plete reversal of load for a short period. The 
effect of these fluctuations on the deformation 
of the joints needs to be kilown to enable an 
estimate of the stiffness and adequacy of the 
truss in service; 

R4achines previously available in the 
Timber Eagii~eering Laboratory of this 
Division, although higldy accurate and 
efficient, were not designed to carry out tests 
that would simulate continuous, varying, or 
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New Aid to Timber Engineering
Research

RECENT RESEARCH in Australia and overseas
on all kinds of timber structures and com
ponents, such as floor systems, wall panels,
joints, and roof trusses, has highlighted the
need for studying their behaviour under
different types of loading from those custo
marily applied in the laboratory. It has thus
been found necessary to carry out special
tests in which loads are maintained for long
periods, or successive cycles of loading and
unloading are applied.

For example, a roof truss shows an
immediate deflection under the weight of the
truss and the material it supports, but as
time goes on this deflection increases some
what due to the phenomenon known as creep.
During its life other loads, usually of varying
magnitude and short duration, also come
onto the structure, such as those caused by
workmen and wind. Application of these
various loadings may cause marked changes
in the loads in the members and on the·
joints, perhaps even to the extent of a com
plete reversal of load for a short period. The
effect of these fluctuations on the deformation
of the joints needs to be known to enable an
estimate of the stiffness and adequacy of the
truss in service..

Machines previously available III the
Timber Engineering Laboratory of this
Division, although highly accurate and
efficient, were not designed to carry out tests
that would simulate continuous, varying, or .

1

fluctuating loadings over an extended period.
For this reason an Instron testing machine
was recently purchased at a cost of approxi
mately $28,000. This machine, shown in the
photograph, has a number of unique features
that enable it to be used for a wide variety
of tests.

In contrast to the standard type of testing
machine that is hydraulically or mechanically



SIIKINK AGE AND DENSITY OF AUSTRALIAN AND OTHER SOUTH- WEST PACIFIC WOODS 

The value given in the first line is the species mean (i.e. the mean of tree means). In the second line the probable 
range for individual results is given. B.R., before reconditioning; A.R., after reconditioning; Tang., tangential; 

Rad., radial. 

N d k .  --Time tables will be conlinued in subsequent Newsletters. The introduction and first instalment appeared 
in August (Newslelter No. 332). 

Rad. 

B.R. I A.R. 

Density ( I ~ / c L I  ft) 

NON-EUCALYPTS (Contir~rred) 
Y 

- - 

Shrinkage ( %) 

Basic 

- - 

Iloxwood, grey 
Qld. 

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

13ul tonwood 
Qld. 

.. ~ - 

CA hlI'HOKWOOD 
N.S.W., Qld. 

. -- 

CARAUEEN, 
YELLOW 
N.S.W., Qld. 

. . . . . . -- -. . - - -. - 
CEDAR, RED 

N.S.W., Qlci. 

CHEESEWOOD 
1'I.T. 

Green to 12 % Moisture Content 

Tang. 

B . R . 1 A . R .  

Air-dry Unit A.R. 

COACHWOOD 
N.S.W. 

B.R. 
- 

Tang. 

ERIMA 
New Guinea 

A.R. Rad. 

EVODIA, WHITE 
Qld. 

GKEENHEAKT, 
QUEENSLAND 
Qld. 

Homalium* 
New Guinea 

Hopeat, New Guinea 
New G~~i i lea  

RANUKA 
N.S.W., Qld., Vic. 

.- 

SHRINKAGE AND DENSITY OF AUSTRALIAN AND OTHER SOUTH-WEST PACIFIC WOODS

The value given in the first line is the species mean (Le. the mean of tree means). In the second line the probable
range for individual results is given. B.R., before reconditioning; A.R., after reconditioning; Tang., tangential;

Rad., radial.

Nole.---Thcse tables will be continued in subsequent Newsletters. The introduction and first instalment appeared
in Allgust (Newsletter No. 332).

Density (lb/cu ft) Shrinkage (%)

Air-dry Unit A.R. Green to 12 % Moisture Content
Species

Tang. Rad.Basic

B.R. A.R. Tang. Rad. B.R.
,1

A.R. B.R. I A.R.
- _..._------ -- -- ------ --~---_.. ------~- -

NON-EUCALYPTS (Continued) ,~;.

oxwood, grey 44·6 56·0 54·6 0·38 0·29 7·2 5·3 3·9 3·2
Qld. 36·2-52·1 45·6-65,3 43,2-64,7 5,0-9,5 3,1-7,2 2'8-5 ·0 2,2-4,1

-_.---_.._. -~.-------- -._----

ultonwood 34·8 43·4 42·1 0·32 0·14 8·2 5·8 2·3 1·8
Qld. 30,5-39,[ 38,8-48,0 37,2-47·0 3·5-12,8 3,4-8,3 1,3-3,3 [,2-2,5

-----_._--_._---- .----------

-::At\1PHOR\VOOD 28·9 34·8 34·8 0'26 0·16 4·8 4·2 2·3 2·3
N.S.W., Qld. 25,5-32,6 30-0-39'6 30,1-40,2 2,2-6,9 1,5-6·4 0,3-3·8 0'5-3 ·9
-------------------

~ARABEEN, 31 ·1 38·4 37·0 0·33 0·14 7·0 4·0 2·6 1·7
YELLOW 25,1-39,6 29,6-50,4 29,3-47,6 2'9-11 '6 2,6-5·9 0,6-4,5 0,6-2,8
N.S.W., Qld .

.. ----~-------_._-_._-,---------

~EDAR, RED 24·3 27·7 27·4 0·20 4·1 2·9 2·2 1·7
N.S.W., Qld. 18,5-31,1 21,2-36,0 21'1-35 ·4 1,5-7,4 2·1-4·0 O' 3-4·6 1,2-2,3
---------------------
'HEESEWOOD 28·8 33·8 33·7 2·8 2·7 1·6 1·6
N.T. 23,5-34,4 27,6-40,4 27,6-40,2 1,3-4,8 [,4-4,4 0,2-2·9 0,2-2,9

OACHWOOD 30·7 38·8 37·9 0'34 0·24 8·1 6·2 4·0 3·3
N.S.W. 24,6-34·6 30,4-44,2 29,2-43,5 0,16-0,50 0,15-0· 33 5,1-11,3 3,8-8·8 1,6-5·8 1·4-4·8
-------~-

-<RIMA 18·4 22·0 21·8 0·21 0·13 4·5 3·5 2·0 1·8
New Guinea 14,1-25,0 16·7-29,9 16·6-29,7 0,17-0'27 0,10-0,18 2·8-5,9 2'1-5 ·0 1,2-2·6 [,3-2,5
------
YODIA, WHITE 29·1 35·4 34·8 4·9 4·2 2·4 2·1
Qld. 24·8-33,2 31,0-39,8 30,2-39'3 1,9-8,2 2,2-6,4 1·0-J·8 1,0-3,2
------
~REENHEART, 49·9 63·0 62·5 7·3 6·7 4·4 4·2
QUEENSLAND 46,3-53,1 56,3-68,7 55,4-68,7 4,9-9,3 4,2-9,0 2,6-6·0 2,3-5,9

Qld.

omaliul11* 44·3 53·7 53·3 0-43 0·31 4·9 4·6 2·7 2·4
New Guinea

- -
opeat, New Guinea 50·8 61·7 61·7 0·36 0·25 5·4 5·4 2·5 2·5

New Guinea 46,9-54,8 56,4-67,1 56,5-66,8 0'23-0,48 0,08-0,43 3,4-7,4 3'4-7,3 0·9-4·2 1,3-3,7

CANUKA 39·2 55·6 50·5 0·37 0·21 14·2 8·0 7 ·1 4·1
N.S.W., Qld., Vie. 30·8-46·6 39,9-67,7 37·4-61'1 0·12-0,28 5,6-20,1 3,8-10,8 2,8-12,0 1,7-6,2

(
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t Hopea iriana.
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Density (lb/cu ft) 1 Shrinkage ( %) 

Green to 12 % Moisture Content I Air-dry / Unit A.R. 
Species 

Rad. 

Tang. Rad. 

A.R. 

2.1 
3.5-3.8 

1.0 
3.2-1 -8  

A.R. B.R. B.R. B.R. A.R. Tang. 
-- -- 

24.6 29.1 28.8 0.18 
21.5-27.525.5-32.725.4-32.4 

.- . - -. ...... ~p~ 

KAURI, QUEENS- 
LAND, NORTIS 

Qld. 
. . . . - - .. . . - -- - .- 
K W1 LA 

N e ~ l  G~iinea 

LEATHER WOOD 
N.S.W., Tas. 

MAHOGANY, 
Bl i  US14 
N.S.W., Qld. 

MAHOGANY, ROSI 
N.S.W., Qld. 

MAPLE, QUEENS- 
LAND 
Qld. 

- -- - - -- -, .- - 

h/IAPLE, ROSE 
N.S.W., Qld. 

MAPLE, SCENTED 
Qld. 

- -- - - -- -- 
OAK, SILKY, 
NORTHERN 

Qld. 

OAK, SILKY, 
SOUTHERN 
(G. I . O ~ L ~ S ~ L I )  

N.S.W., Qld. 

OAK, SILKY, 
SOUTHERN 
(0. ex-celsa) 
N.S.W., Qld. 

OAK, TULIP, 
BLUSH 
N.S.W., Qld. 

OAK, TULIP, RED 
Qld. 

PENDA, RED 
Qld. 

PERSIMMON,GREI 
N.S.W., Qld. 

Density Ob/Cll ft) Shrinkage (%)

Air-dry Unit A.R. Green to 12 %Moisture Content
Species

Tang. Rad.
Basic

B.R. A.R. Tang. Rad. B.R. A.R. B.R. A.R.
..-- ..- ---._------------_._--_.._--

/" AUR1, QUEENS- 24·6 29 ·1 28·8 0·18 0·14 3·4 2·7 2·2 2·1
LAND, NORTH 21· 5-27' 525·5-32·7 25,4-32,4 0,01-0,27 1,5-5·3 0,6-5·1 0'6-3'9 0,5-3,8

Qld .
. -----------_._-----

WILA 43·9 51·4 51·0 0·30 0·17 2·6 2·0 1·2 1·0
Ne\\' G uinca 38·6-47·7 44,8-55·9 44,8-55,3 0,20-0,42 0,11-0,25 1,1-4,1 0,6-3·8 0·0-2,3 0,2-1·8
--~--_._._._--,----_._---

EATHERWOOD 36·0 46·1 44·8 9'4 8·1 4'9 4·3
,'f·-

N.S.W., Tas. 32-4-40'4 40·4-54,2 39-5-52-9 7,5-1'2,0 6,5-10,1 2,4-7,5 2-3-6'3
-----------~-----_.--------

AHOGANY, 31·4 39·9 39·2 0·28 0·16 7·6 6·3 3·6 3·2
BRUSH 27·2-36'0 33,4--46,6 33 ·1-45·8 0,10-0,22 4,5-11,3 4·1-9·4 1,1-6·3 1·6-5,0

N.S.W., Qld.
-------- ----

AlIOGANY, ROSE 36'9 44·2 43·6 0·29 0·18 4·3 3·4 2·5 2·2
N.S.W., Qld. 32·4-40,3 37,7-50,2 37,2-49'4 0'05-0·32 2,4-6'1 1·9-5·1 1,4-3,4 1,3-3,0
----

APLE, QUEENS- 27·6 34·7 34·1 0·25 0·15 7·2 6·0 2·9 2·8
LAND 23,4-30,6 28,4-39,8 28 ,1-38,8 4,6-11,2 3·6-9·9 1·9-3·7 1'9-3 ·6
Qld.-_ .._~-------

1APLE, ROSE 35·0 42·7 41·8 0·32 0·17 6·7 5·6 3·1 3·0
N.S. W., Qld. 30·1-40,0 36,6-49,2 36·0-48·7 4,2-9,2 3,1-8,2 1·8-4,4 1,4-4,6
----

1APLE, SCENTED 37 ·1 44·8 44·4 0·20 6·3 6·1 3·2 3·0
Qld. 32·6-41,5 38,5-51,2 37,1-51,8 0,10-0,29 2,2-10·5 1,6-10,5 2·0-4,3 1·7-4·3
-----------
AK, SILKY, 27·2 32·7 32·6 0·31 0·13 4·7 4·3 1·6 1·5

NORTHERN 22·5-31'6 26,9-38,7 26,8-38,5 2,5-6,9 2,2-6·4 1·2-2·0 1,2-1,8
Qld.

)AK, SILKY, 32·8 39·7 38·7 0·32 0·14 5·0 3·8 1·8 1·4
SOUTHERN 28·8-35,8 34,8-43,4 34,2-42,2 2,2-8,2 2,2-5,7 1,0-2,6 0,8-2,0
(G. rubusta)

N.S.W., Qld.

AK, SILKY, 31·0 38·1 37·4 6·5 5·6 2·1 1·9
SOUTHERN 26·9-34·6 33·3-42·4 31·6-42·6 4,7-8,8 4'2-7·1 1,2-3,1 1,1-2,8
(0. excelsa)
N.S.W., Qld.

)AK, TULIP, 39·4 50·5 49'5 0·24 0·23 8·7 7·2 4·3 3·9
BLUSH 33·4-44,6 41,1-59,7 40,2-58,5 5,9-11,6 5,2-9,5 2,7-5,7 2·6-5,2

N.S.W., Qld.

AK, TULIP, RED 38'7 48·4 47·1 8·9 6·8 4·4 3·9
Qld. 31,8-45,2 41,3-57,2 40,1-55,6 6,4-11,7 5,3-8,2 3,0-5,8 2,9-5,0

ENDA,RED 53·4 66·0 65·6 0'36 0·31 5·8 5·5 3·8 3·6
Qld. 49·6-57,1 61,8-70,2 61,2-70,0 4,0-7,5 3,9-7,1 2,3-5,3 2,2-5·1

--

ERSIMMON,GREY 35·5 45·6 44·4 0·27 0·16 7·6 6·0 3·5 3·0
N.S.W., Qld. 29·8-40·0 37,5-52,0 36'1-51'2 4,7-10,4 4,2-7,7 1,4-5,8 1·6-4-4
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driven, and in which forces applied to test 
specimens are measured by hydraulic or 
lever-weighing systems, the Instron machine 
is basically a precision electronic and servo- 
inechanism system. Forces on test specimens 
as high as 20,000 lb or as low as 1/1000 oz 
may be accurately measured, and the rate of 
deformation of a speciinen inay be precisely 
controlled within the range of 0.0002 in. per 
mi11 to 20 in. per min. 

The machine may be operated ilianually as 
a conventional tesling machine, but access- 
ories enable automatic programming of test 
sequences such as cycling between two pre- 
set limits of load or deformation, or main- 
taining the deforination of a specimen 
constant or the force on it constant as it 
deforins under load. Once started, the 
machine will continue to carry out the pro- 
grainim for a pre-determined number of 
cycles or for any set period. As all informa- 
tion on load and deforination is automat- 
ically recorded, tests imy be continued when 
meinbers of staff are not on duty. The auto- 
matic recording also reduces the chance of 
errors in the test data. 

An accessory is available for this machine 
to transcribe the test results onto punched 
tape for direct input to a coinputer and thus 
for analysis; it is hoped to install this at 
some future date. 

OVERSEAS VISITS 

DURING AUGUST and September, four officers 
of the Division left for extended visits to 
overseas research laboratories where they will 
work in their own specialized fields. 

Mr. IR. G. Peassola, Engineering Section, 
has accepted an invitation to be visiting 
professor of Wood Mecl~anics and Rheology 
at the Department of Wood Science and 
Teclmology, North Carolina State University, 
Raleigh, N.C., U.S.A. He will be away for 
12 lllolltlls. 

Dr. W. M. McKenzie, Utilization Section, 
has accepted an appointment as associate 
specialist at the University of Califomi a, 
U.S.A., where he will work for 12 months with 
Professor E. Thoinsen at the Forest Products 
Laboratory of the School of Forestry, studying 
basic aspects of wood cutting. 

Mr. G. F. Reardon, Engineering Section, 
has been awarded a CSIRO Overseas 
Traineeship for 12 months, to work as a , . .  

research student under Professor S. K. 
Suddarth, Purdue University, Indiana, U.S.A. 
He will be engaged iiiktudies of mathematical 
analyses of the behaviour of timber structures 
with special reference to their rheological 
characteristics. 

Mr. W. D. Woodhead, Utilization Section, 
will spend 12 inonths at the University of 
California, U.S.A., where he will study the 
insulating characteristics of wood-framed 
wall structures ullder a CSIRO Studentship. 

Sections change Names 

I N  ORDER TO DESCRIBE more correctly the 
functions of three of the Division's research 
sections, their names were changed from the 
first of July. These changes do not infer any 
radical alteration to the organization or 
research prograinme of the Division. 

The former Wood and Fibre Structure 
Section is now Physiology and Microstruc- 
ture; Wood Chemistry, Pulp, and Paper is 
now Paper Science; and Timber Mechanics 
is now Engineering. 

Concurrent with these changes, it has been 
decided to drop the words "Wood" or 
"Timber" from the ilaines of the four sections 
concerned, so that the other five sections are 
ilow Physics, Preservation, Seasoning, Utiliz- 
ation, and Plywood and Gluing. 

Complete urticles may be tzprinted fionz this Ne~vsletrer without special pertnission. If it is proposed to use 
ttzutetialfr~onl such articles it1 any other f o m ,  yernzission to publish must first be obtaitledfiot~z the Division of 

Forest Products. 
1 
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driven, and in which forces applied to test
specimens are measured by hydraulic or
lever··weighing systems, the Instron machine
is basically a precision electronic and servo
mechanism system. Forces on test specimens
as high as 20,000 lb or as low as 1/1000 oz
may be accurately measured, and the rate of
deformation of a specimen may be precisely
controlled within the range of 0·0002 in. per
min to 20 in. per min.

The machine may be operated manually as
a conventional testing machine, but access
ories enable automatic programming of test
sequences such as cycling between two pre
set limits of load or deformation, or main.,.
taining the deformation of a specimen
constant or the force on it constant as it
deforms under load. Once started, the
machine will continue to carry out the pro
gramme for a pre-determined number of
cycles or for any set period. As all informa
tion on load and deformation is automat
ically recorded, tests may be continued when
members of staff are not on duty. The auto
matic recording also reduces the chance of
errors in the test data.

Dr. W. M. McKenzie, Utilization Section,
has accepted an appointment as associate
specialist at the University of California,
U.S.A., where he will work for 12 months with
Professor E. Thomsen at the Forest Products
Laboratory of the School ofForestry, studying
basic aspects of wood cutting.

Mr. G. F. Reat'don, Engineering Section,
has been awarded a CSIRO Overseas
Traineeship for 12 months, to work as a
research student under Professor S. K.
Suddarth, Purdue University, Indiana, U.S.A.
He will be engaged in)studies of mathematical
analyses of the behaviour of timber structures
with special reference to their rheologica1
characteristics.

Mr. W. D. Woodhead, Utilization Section,
will spend 12 months at the University of
California, U.S.A., where he will study the
insulating characteristics of wood-framed
wall structures u.nder a CSIRO Studentship.

DURING AUGUST and September, four officers
of the Division left for extended visits to
overseas research laboratories where they will
work in their own specialized fields.

An accessory is available for this machine
to transcribe the test results onto punched
tape for direct input to a computer and thus
for analysis; it is hoped to install this at
some future date.

Mr. R. G. Pearson, Engineering Section,
has accepted an invitation to be visiting
professor of Wood Mechanics and Rheology
at the Department of Wood Science and
Technology, North Carolina State University,
Raleigh, N.C., U.S.A. He will be away for
12 months.

OVERSEAS VISITS

Sections change Names
IN ORDER TO DESCRIBE more correctly the
functions of three of the Division's research
sections, their names were changed from the
first of July. These changes do not infer any
radical alteration to the organization or
research programme of the Division.

The former Wood and Fibre Structure
Section is now Physiology and Microstruc
ture; Wood Chemistry, Pulp, and Paper is
now Paper Science; and Timber Mechanics
is now Engineering.

Concurrent with these changes, it has been
decided to drop the words "Wood" or
"Timber" from the names of the four sections
concerned, so that the other five sections are
n,ow Physics, Preservation, Seasoning, Utiliz
ation, and Plywood and Gluing.

Complete articles may be reprinted from this Newsletter without special permission. If it is proposed to use
material from such articles in any other form, permission to publish must first be obtained from the DiJlision of

Forest Products.
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Good Housekeeping and Timber 

By P. A. Dale, Preservation Sectiou 

C o n u m i w ~ ~  pressure treatment in Australia 
is now 10 years old. It has grown from a few 
plan~s to a major industry wilh over 90 pres- 
sure cylinders 1111-oughout the Common- 
weallh, treating poles, piles, fence posts, and 
a wide range of sawn timber fro111 cooling 
lower co~nponents to oyster stakes. This 
expansion has been accompanied by a grow- 
ing public awareness of the value of preserva- 
live treatment and its acceptance by many 
public authorities. 

This Division can feel great satisfaction in 
being closely associated with the developme~lt 
of this industry fi-om the begiming, and it is 
~11ways very gratifying to see treated timber 
used lo advantage in new situations. Some 
members of the industry and some trade 
associations are very active i n  the promotion 
of preservation, and many more people are 
now familiar with it through the widespread 
use of such items as treated posts and poles. 

Lihe any other development this growth 
has no1 been free of troubles, but most of 
Lllese have been overcome and an attractive 
and reliable prodirct is now being produced. 
If public confidence in treated timber is to be 
mai~itained and increased it is most essential 
that the quality of treatn~ent should nlatch 
its appearance and that carelessness or over- 
sight on the part of one or two individuals 
should not affect the good rep~~tation of the 
industry. To this end the writer has selected 

t 

a number of factors that are vital to proper 
treatment, sonie aspects of which tend to be 
overlooked. 

Proper Drying 

This is the most important requisite for 
proper treatinent. Natural air drying is effec- 
tive in most parts of Australia for most of the 
year but it can be relied on too much. For 
instance, pine posts cut in southerii Australia 
in July are m.ost unlikely to be dry enough 
for treatmeut in September unless suitable 
cover is provided. 

Every plant shoi~ld have some means of 
measuring sapwood moisture content, such 
as an electric resistance meter or a drying 
oven and a balance. This should be used on 
samples from every charge before tl-eatment. 
At moisture contents below 25 to 30;1~) the 
meter is a very useful device, but above this 
figure the readings should only be used as an 
indication and the effects of rain wetting and 
variable penetration of the electrodes must 
always be allowed for. 

Perhaps the best way of assessing suitability 
for treatment is to treat a number of test 
pieces froin a drying stack. If these are 
weighed before and after treatment both 
penetration and retention can be checked and 
a decision then made about treating the 
whole stack. 
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Good Housel<eeping and Timber
Preservation

By F. A. Dale, Preservation Section

C01V1MERCIAL pressure treatment in Australia
is now 10 years old. Tt has grown from a few
plants to a major industry with over 90 pres
sure cylinders throughout the Common
weallh, treating poles, piles, fence posts, and
a wide range of sawn timber from cooling
tower components to oyster stakes. This
expansion has been accompanied by a grow
ing public awareness of the value of preserva
tive treatment and its acceptance by many
public authorities.

This Division can feel great satisfaction in
being closely associated with the development
of this industry from the beginning, and it is
always very gratifying to see treated timber
used to advantage in new situations. Some
members of the industry and some trade
associations are very active in the promotion
of preservation, and many more people are
now familiar with it through the widespread
use of such items as treated posts and poles.

Like any other development this growth
has not been free of troubles, but most of
these have been overcome and an attractive
and reliable product is now being produced.
If public confidence in treated timber is to be
maintained and increased it is most essential
that the quality of treatment should match
its appearance and that carelessness or over
sight on the part of one or two individuals
should not affect the good reputation of the
industry. To this end the writer has selected,

1

a number of factors that are vital to proper
treatment, some aspects of which tend to be
overlooked.

Proper Drying

This is the most important requlslte for
proper treatment. Natural air drying is effec
tive in most parts of Australia for most of the
year but it can be relied on too much. For
instance, pine posts cut in southen1 Australia
in July are most unlikely to be dry enough
for treatment in September unless suitable
cover is provided.

Every plant should have some means of
measuring sapwood moisture content, such
as an electric resistance meter or a drying
oven and a balance. This should be used on
samples from every charge before treatment.
At moisture contents below 25 to 30~;J the
meter is a very useful device, but above this
figure the readings should only be llsed as an
indication and the effects of rain wetting and
variable penetration of the electrodes must
always be allowed for.

Perhaps the best way of assessing suitability
for treatment is to treat a number of test
pieces from a drying stack. If these are
weighed before and after treatment both
penetration and retention can be checked and
a decision then made about treating the
whole stack.



K u 1 1  I I  e t t ~ t g  of st achs before treaimeni can 
~, iubc high local moisture contents, which in 
l u l l 1  call cause zones of low retention l e a d i ~ ~ g  
to early hilurc. Softwoods are more sus- 
i,zplible to this and unless given suitable 
licaiuw~it are also liable to blue stain ant1 
clcc*uy if tiley seinaiii \ \zt  in the stack. 

' 1 1 1 ~  isealcr has two aitermtives in this 
L \ , I ~ C .  L4e 1:;111 either treat all material as soon 

it 15 tlly enoiig11 01. he can put the dry 
111,rtu ial ~ ~ n d c s  covcr. Covered drying for all 
111,1tc1 i,ll is p~ oba bly i~ncconomic. I-lowever, 
c o v ~ r  for a t  least two \veeks' stock is desirable 
Lo allow for redrying of rain-wet inaterial 
befosc trea tn1c11 t. Covered d rying space 
should prevent drifting rain from wetting the 
blacks where this is prcvalent. 

Wl~en  denland is rapidly increasing it may 
bc diflicult to obtain suficient air-drying 
stocl\ io ineel it. The telnptalion to  treat 
l i ~ a l c ~ ~ a l  befose it is ready mirst be resisted 
as il can be a cause of early failuse. 

l ' s e ~ ~ ~ a t ~ r r c  Sailurcs sesulling from any cause 
S L I C ; ~ ~  as this can be damaging to the whole 
indus~ry alid to llle reputation of this Divi- 
sion, \vl~ich is actively supporting the pro- 
motion of pscbc~.vati\lc-tl-eated timber. 

?'his is a very descriptive terin covering a 
wide \/iti.i~;ly of fii~t01.s. These include stack 
fou~~ddtiolis,  ~xbbibll and weed control, drain- 
age, y , i i ( I  liygicnc, yxcl layoul, and stock 
lecostis. 

,Stlrck Jowl~lutio~rs should be of treated or 
iiul.alh tiinbcr and musl raise Ihe bottom 

layer of any drying stack at least 12 in., arid 
preferably 18 in., off the ground (Fig. I ) .  

R~ibbisll n d  jived gi.owtlz under stacks will 
retard drying. Groirnd must be kept clean 
and sprayed with weed killer if rtyuired. 
Weeds and rubbish also increase the iise risk. 

Drcrimye is vital to  proper drying. Stack 
fo~indations sink in \vet ground, vehicles be- 
come stuck, and access to stacks is restricted 
if water lies around. This factor is often 
overlooked in the choice of u dryi~lg area l'or 
a t rea t~l~ent  plan1 (Pig. 2). 

I'cwcl hygiene is largely a ma tier of r ~ ~ b  bish 
Bark and ivood waste encourage 

permanent Sungus and illsect populations, so 
their reinoval is essential. Also, hard\voods 
with 1,~)ct~w-susceptible sapwood must be 
treated as soon as possible, and even illen 
some spraying of the slacks may be necessary. 

111 some coulitries the time of ci~tting of 
softwood poles a d  posts is 1-estricted because 
of' the risk of fungal attack i n  autumn and 
\vinler, but the use of covcsed drying stacks 
is a inuch Inore attriictive alternative for 
A~~st ra l ian  conditions. 

l f m I  l iyo~lt  is in~por la~ l t  even in small 
plants. Drying stacks set too close to  each 
other will restrict drying and contribute to  
the spread of insects or  f~mgus. The worst 
effect of unplanned layout is that far too 
much time a~icl eKort are nmteci in inoving 
material. Time and motion studies may be 
unpopular to some but they can illake a big 
difference to the profitability of a treatment 
plant, 

Fig. 1. IJu:se post stacks are ideal except for the lolV
groulld c1earallce.

Raill welting of stacks before treatment can
cause high local moisture contents, which in
turn can cause zones of low retention leading
to early failure. Softwoods are more sus
ceptible to this and unless given suitable
treatlnent are also liable to blue stain and
decay if they remain wet in the stack.

'rh0 treater has two alternatives in this
LLb0. He can either treat all material as soon
as it is dry enough or he can put the dry
rnaterial under cover. Covered drying for all
material is probably uneconomic. However,
cover for at least two weeks' stock is desirable
to allow for redrying of rain··\vet material
before treatment. Covered drying space
should prevent drifting rain from wetting the
stacks where this is prevalent.

Drying swck
When demand is rapidly increasing it may

be clifllcult to obtain sufllcient air-drying
stock to meet it. The temptation to treat
material before it is ready must be resisted
as it can be a cause of early failure.

Premature failures resulting from any cause
such as this can be damaging to the whole
industry and to the reputation of this Divi
sion, which is actively supporting the pro
n1Otio11 of preservative··treated timber.

Housekeelling

This is a very descriptive term covering a
wide variety of factors. These include stack
foundations, rubbish and weed control, drain
age, yard hygiene, yard layout, and stock
records.

Stack foundations should be of treated or
durable timber and must raise the bottom

2

layer of any drying stack at least 12 in., and
preferably 18 in., off the ground (Fig. I).

Rubbish and weed grolVth under stacks will
retard drying. Ground must be kept clean
and sprayed with weed killer if required.
Weeds and rubbish also increase the fire risk.

Drainage is vital to proper drying. Stack
foundations sink in wet ground, vehicles be
come stuck, and access to stacks is restricted
if water lies around. This factor is often
overlooked in the choice of a drying area for
a treatment plant (Fig. 2).

Yard hygiene is largqly Cl matter of rubbish
removal. Bark and '\\/ood waste encourage
permanent fungus and insect populations, so
their removal is essential. Also, hardwoods
with Lyetus-susceptible sapwood must be
treated as soon as possible, and even then
SOllle spraying of the stacks lllay be necessary.

In some countries the time of cutting of
softwood poles and posts is restricted because
of the risk of fungal attack· in autumn and
winter, but the use of covered drying stacks
is a much more attractive alternative for
Australian conditions.

Yard layout is important even in small
plants. Drying stacks set too close to each
other will restrict drying and contribute to
the spread of insects or fungus. The worst
effect of unplanned layout is that far too
much time and effort are wasted in moving
material. Time and motion studies may be
unpopular to some but they can make a big
difference to the profitability of a treatment
plant.

Fig. 2.-Good pole stacking, but foundations may sink
ill wet ground.



Stock r~ccor~ ls  are not dif5c~1lt to keep and 
without them the operator must rely 011 

memory to identify his material. Pseinature 
trealnlent of green tiinber or insect attack 
;~nd decay in old stacks may result if each 
stack is not clearly labelled. 

Of course it is emmtial to exercise proper 
control af the lreatine~it process itself, but 
this is usually checked by the preservative 
supplier, h e  cuslomer's inspectors, or the 
appropriate State authority. Incorrect solu- 

tion strengths or other errors in  treatment 
can be detected and if corrected quickly are 
less likely to cause Fdulty treatment. 

Although this article covers only pretreat- 
ment practice, its purpose is to remind 
operators of some points that can easily be 
overloolted. If it appears to over-emphasize 
the treatinent of posts and poles it must be 
remembered that these still fo'onn the bulk of 
the indust.ry's output and they are more and 
more in  the public eye. 

L 

The Division's Annual Report-A RdsumP 
Part  I 

'rt~t: ANNUAL REPORT of the Division of 
Forebt Products for 1965-66 was released 
during Oclober. Whilst it is not possible to 
print the entire report in the Newsletter, 
readers will no doubt be interested in a 
summary of its main points. 

General.--As announced in an earlier News- 
letter, Mr. R. W. R. Muncey became Chief 
of the Division in March 1966, and Dr. W. E. 
Cohen was subsequently appointed Assistant 
Chief. 

'The Division's new building was occupied 
during the year by the Preservation, Season- 
ing, and Utilization Sections. It is largely a 
wooden structu~e, details of which were given 
in the Newsletter of April 1964. 

The trend withill the tiinber industry in 
both technical developinenl and increasing 
awareness of the need for technological train- 
ing has beell inost encouraging. The Division 
has been active in fostering this in many ways 
over the years. 

During the year under review, the Division 
has answered some 15,000 enquiries. Whilst 
the majority of these have been handled 
immediately, there are always some that 
sequire specialist attention, thereby diverting 
a considerable amount of staff time from 
research. 

Donations from wood-using industries have 
continued to afford valuable assistance to the 
Division by facilitatiag the acquisition of 
specific items of equipment and experiinental 
material. The Plywood Association of Aus- 

tralia (formerly the Australian Plywood 
Board) has continued its support, as has the 
pulp a ~ l d  paper industry. 

I11 Oct.ober, the Division was host to a 
meeting of three Working Groups of Section 
41 (Forest Products) of the lnteri~ational 
Union of Forestry Research Organizations. 
The formal meeting lasted two weeks, during 
which time 66 papers were presented and 
discussed by some 40 delegates from 16 
countries. 

The Division has continued to give active 
support to the Standards Association of Aus- 
tralia by representation on several Commit- 
tees and particularly by assisting in the pre- 
paration of various specifications, codes of . 
practice, and grading rules. 

The policy of supporting education in the 
forest products field has been continued and 
Divisional Officers have given lectures to 
undergraduate and graduate students. Cour- 
ses on wood technology have been prepared 
and the tiinber seasoning correspondence 
course has continued to provide a service to 
industry. 

During the calendar year 1965, 49 scientific 
publications including four Technological 
Papers were issued. An Australian patent 
concerni~lg improvements related to wood 
preserving media was also issued. 

Physiology and Microstructiire (formerly 
Wood and Fibre Structure).-Further work 

Stock records are not difficult to keep and
without them the operator must rely on
memory to identify his material. Premature
treatment of green timber or insect attack
and decay in old stacks may result if each
stack is not clearly labelled.

Of course it is essential to exercise proper
control of the treatment process itself, but
this is lIsually checked by the preservative
supplier, the customer's inspectors, or the
appropriate State authority. Incorrect soIu-

tion strengths or other errors in treatment
can be detected and if corrected quickly are
less likely to cause faulty treatment.

Although this article covers only pretreat
ment practice, its purpose is to remind
operators of some points that can easily be
overlooked. If it appears to over-emphasize
the treatment of posts and poles it must be
remembered that these still form the bulk of
the industry's output and they are more and
more in the public eye.

~rhe Division's Annual Report--::A Resume
Part I

THE ANNUAL REPORT of the Division of
Forest Products for 1965-66 was released
during October. Whilst it is not possible to
print the entire report in the Newsletter,
readers will 110 doubt be interested in a
summary of its main points.

General.--As announced in an earlier News
letter, Mr. R. W. R. Muncey became Chief
of the Division in March 1966, and Dr. W. E.
Cohen was subsequently appointed Assistant
Chief.

The Division's new building was occupied
during the year by the Preservation, Season
ing, and Utilization Sections. It is largely a
wooden structure, details of which were given
in the Newsletter of April 1964.

The trend within the timber industry in
both technical development and increasing
awareness of the need for technological train
ing has been most encouraging. The Division
has been active in fostering this in many ways
over the years.

During the year under review, the Division
has answered some 15,000 enquiries. Whilst
the majority of these have been handled
immediately, there are always some that
require specialist attention, thereby diverting
a considerable amount of staff time from
research.

Donations from wood-using industries have
continued to afford valuable assistance to the
Division by facilitating the acquisition of
specific items of equipment and experimental.
material. The Plywood Association of Aus-

tralia (formerly the Australian Plywood
Board) has continued its support, as has the
pulp and paper industry.

In October, the Division was host to a
meeting of three WOl'king Groups of Section
41 (Forest Products) of the International
Union of Forestry Research Organizations.
The formal meeting lasted two weeks, during
which time 66 papers were presented and
discussed by some 40 delegates from 16
countries.

The Division has continued to give active
support to the Standards Association of Aus
tralia by representation on several Commit
tees and particularly by assisting in the pre
paration of various specifications, codes of
practice, and grading rules.

The policy of supporting education in the
forest products field has been continued and
Divisional Officers have given lectures to
undergraduate and graduate students. Cour
ses on wood technology have been prepared
and the timber seasoning correspondence
course has continued to provide a service to
industry.

During the calendar year 1965, 49 scientific
publications including four Technological
Papers were issued. An Australian patent
concerning improvements related to wood
preserving media was also issued.

Physiology and Microstructure (formerly
Wood and Fibre Structure).-Further work

Continued 011 page 6
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SHRINKAGE AND DENSITY OF AUSTRALIAN AND OTHER SOUTH-WEST PACIFIC WOODS 

The value given in the first line is the species mean (i.e. the mean of tree means). In the second line the probable 
lange for inclivid~~al rebults is given. B.R., before recondilioning; [A.R., after reconditioning; Tang., tangential; 

Rad., radial. 

Note. Thesc lables will be concluded in next month's Newsletter. The introduction and first instalment appeared 
in Augirst (Newsletter No. 332). 

I Density /Ib/cu fi) Shrinkage ("/,) 

NON-EUCALYPTS (Coiltitlueil) I I . -. 

Basic 

Unil A.R. 

- -- - - - - 

PINE, BUNYA 23.9 28.6 28.3 0.23 
Qld 19.2-28.222.0-34.4 21.6-34.40.16-0.3( 

B.K. 1 A.R. Tang. 

Green to 12 % Moisture Content 

. .. .... ..-..-.-.--.--A 

PINE, CELERY-TOP 34.2 40.3 40.2 0.19 
Tas. 27.1-42.632.0-49.631.6-50.4 

.. . - .... 

PINE, CYPRESS, 35.8 42.1 41.7 0 .28  
W 1-1 IT E 30.2-42.435.6-50.234.4-47.4 
N.S. W., Qld., Vic. 

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

Rad. 

Tang. 

B.R. ( A.R. 

PINE, HOOP 
Qld. 

Rad. 

B.R. 1 A . R .  

PINE, KlNG 
WlLLlAM 
Tas. 

.......... . - - -- 
PINE, K LINK1 1 24-0  1 28.1 ( 28.0 1 0.25 
New C uinea 18.6-29.022.4-33.5 22.4-33.4 0.18-0.3; 

PINE'", LOBLOLLY 32.4 39.2 39.5 0.31 
Qld. 25.2-39.629.848.730.2-48.90.22-0.35 

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

PINE"', MARITLME 30.6 37.2 37.2 0.25 
W.A. 26.5-34. E 
. - ...... - ......... - -. .... . 

1'1 NE":, RADIATA 28.0 
Vic., S.A.,  W.A. 20.2-36.1 

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

QUANDONG, 24.6 
SlLVER 19.4-28.1 
N.S.W., Qld. 

- -- -- 

ROSEWOOD, 31.9 
NEW GIJINEA 24.4-38.5 

New Guinea 

" Plantalion grown. 

SHRINKAGE AND DENSITY OF AUSTRALIAN AND OTHER SOUTH-WEST PACIFIC WOODS

The value given in the first line is the species mean (i.e. the mean of tree means). In the second line the probable
range for individual results is given. B.R., before reconditioning; (A:R., after reconditioning; Tang., tangential;

Rad., radial.

Nute.-These tables will be concluded in next month's Newsletter. The introduction and first instalment appeared
in August (Newsletter No. 332).

Density Ob/CLl ft) Shrinkage (%)

Species Air-dry Unit A.R. Green to 12 % Moisture Content

Basic Tang. Rad.

B.R. A.R. Tang. Rad. B.R. I A.R. B.R.
I A.R.

.. - - ------- ~------ ._-------_._- _._-----_...

.'f>NON-EUCALYPTS (Continued)

f

p

~INE, BLACK 24·6 29·3 29·2 0·21 0'16 3·8' 3·6 1·7 I· 6
QIlI . 21·6-26·7 26,5-32,2 26-4-32'2 2,6-5,0 2,5-4,7 1,2-2,3 1,1-2,2

.~-----_._---~------~

INE, BUNYA 23·9 28·6 28·3 0·23 0·11 4·0 3·9 2·1 2·1
Qld . 19,2-28,2 22,0-34,4 21,6-34,4 0'16-0,30 0,05-0,16 2,1-5,9 2,0-5,7 1'0-3 ·0 1'0-3 ·0
. _---------- ... _----. ----_._._------'---

:lJNE, CELERY-TOP 34·2 40·3 40·2 O' J9 O' J2 3·4 3 ·1 1·6 1· 6
1'a5. 27 '1-42' 6 32·0-49'6 31·6-50·4 2· 3-4'8 1,6-4,8 0,7-2'5 0·5-2,7
--------------~-.-----

INE, CYPRESS, 35·8 42·1 41· 7 0·28 0·23 2·8 2·1 2·1 2 ·1
WHiTE 30,2-42,4 35,6-50,2 34,4-47,4 I· 8-4'1 0,2-4,3 1,3-3,5 1,3-3,1
N.S.W., Qld., Vie.

_.._._._.-------------- -

~INE, I-lOOP 27·3 33·0 32·8 0·23 0·18 3·8 3·6 2·5 2·5
Qld . 21,7-31,5 25,7-38,1 25,6-38,0 0,16-0,32 0,09-0,27 2,4-5,0 2,2-4,8 1,4-3,5 I· 5-3' 6

.. ---- -----~---_._-----

~INE, KING 21· 5 25-5 25·5 4·0 3·7 1·5 1·7
WILUAM 16,3-27,9 19,6-32,4 19'1-33 -4 2,8-5,2 2'5-5,2 0,8-2,3 0,7-2,8
1'as.

_.---_._-----_..._---
)lNE, KUNKI 24·0 28 ·1 28·0 0·25 0·16 4·0 3·7 2·2 2·2
New Guinea 18,6-29,0 22,4-33,5 22,4-33,4 0,18-0,32 0,10-0,21 2,2-5,8 2'2-5,4 0,8-3,6 0,9-3,6

-

INE*, LOBLOLLY 32-4 39·2 39·5 0·31 0·21 4·6 4·8 3·J 3·6
QIJ. 25,2-39,6 29·8--48·7 30,2-48,9 0'22-0,39 0'13-0- 30 3·5-5,7 3,7-6,1 1,6-4,6 2·1-5,1
-~_._.__ ._-_.-

)INE*, MARITLME 30·6 37·2 37·2 0·25 0·18 5 ·0 5·0 3·0 3·1
W.A. 26· 5-34' 8 32,0-42,5 31,9-42,6 0,19-0,32 0,14-0,21 3'7-6-4 3,7-6,3 2,0-4,0 2,1-4,0

---------- --_.,...._----_._-
)INE*, RADIATA 28·0 33·9 33·9 0·27 0·19 4· 8 4·6 2·9 2·9
Vie., S.A., W.A. 20,2-36,1 23,8-44,4 24·1--44· 6 0,16-0,37 0'09-0-29 3 '1-6' 3 2,8-6,2 1,3-4,6 1·1-4'6

--_._-- --~--_.

POPLAR, PINK 25·7 30·4 30'1 4·1 3·4 1·3 1·1
Qld. 21,1-30,1 24,9-35,8 24,6-35,4 0,5-7,9 1,4-5,4 O' 5-2'1 0,5-1,8
---_._~----._--~.

UANDONG, 24·6 29·3 29·1 0·24 0·11 4·3 3·7 1·4 1·3
SILVER 19,4-28,1 23,1-33,6 23,0-33,2 0,20-0,29 0,06-0·17 3,2-5,9 2,8-5'2 o· 8-2'1 0,7-2,0

N.S.W., Qld.
--~--_._----

ROSEWOOD, 31· 9 36·7 36'4 0·23 0·17 1· 9 1·3 1·0 0·8
NEW GUINEA 24,4-38,5 28,0-44,5 27,9-44,0 0,14-0,32 0,09-0·25 1,2-2,7 0,5-2,3 0,3-1,7 0·1-1,5

New Guinea

p

P

Q

I

I

1

* Plantation grown.
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SASSAFRAS 
( Do/ yplio~n S.CIS.YLIJ~.LIS) 

N.S.W., Qld. 

SATINASH, ROSE 
Qlcl. 

SATINAY 
Qld. 

SHEOAK, RlVER 
Qld. 
. . . . -- -. .- - - . .. . . - - 

Sl-IEOAK, ROSE 
N.S.W., Qld. 

SILKWOOD, 
SILVER 

Qld. 

SYCAMORE, SATIN 
Qltl. 

- -- - - -. .- -- 
SYCAMORE, 
SlLVELi 

N.S.W., Qld. 
.~ 

TERMINALlA 
New Guinea 

- -  ~ 

T'UIZI'ENTINE 
N.S.W.,  Qld. 
-... ~ ~ 

WALNUT, 
QUEENSLAND 

o l d .  
~ 

WALNUT, YELLOW 
Qld. 

WATTLE, I-IICKOLIE 
N.S.W., Vic. 

WATTLE, SLLVER 
Tas., Vic. 

Y ELLOWWOOD 
N.S.W., Qld. 

Density (Ib/cu ft) 

Unit A.R. 

Basic 

B.K. A.R. Tang. Rad. 
- -- 

30.0 37.2 36.8 
25.0-35.9 30.5-45.1 30.1-44.6 

30.3 36.8 36.6 0.34 0.18 
25.0-34.429.9-42.329.642.2 0.11-0.21 

- 

35.9 44.9 43.7 
30.1-41.736.0-53.935.7-51.7 

40.2 52.3 49.5 0.35 0.17 
35.9-44.547.6-57.744.4-54.90.30-0.400+09-0.2: 
- - 

36.7 47.0 44.1 0.15 

Shrinkage ( %) 

Green Lo 12% Moisture Content 

Tang. 

B.R. I A.R. 

Rad. 

Density Ob/et.! ft) Shrinkage (%)

Species Air-di·y Unit A.R. Green lo 12 % Moisture Content

Basie Tang. Rad.

B.R. A.R. Tang. Rad. B.R. A.R. B.R. A.R.
. - --_.__._"-----.,_..- ._--~_ ...__._.._...-

-~--

Sassafras 30·0 37·2 36·8 7·1 6·4 2·9 2·8
(Dl/phllalu/ra sp.) 25,0-35,9 30·5-45·1 30,1-44,6 4,9-9,4 3,8-8,9 1,2-4,7 1'2-4·5
Qld.

. ---_..-.~--_._---

SASSAFRAS 30·3 36·8 36·6 0·34 0'18 5·8 5·1 2·2 2·2
(DUI'J'pllOra sassoji-os) 25,0-34,4 29·9-42,3 29·6-42·2 0,11-0,24 4,0-7,5 3,4-7,2 1,2-3,4 1'1-3·3

N.S.W., Qld .
._---.~-

7'5 <'SATINASH, ROSE 35·9 44·9 43'7 5·4 3·2 2·6
Qld. 30,1-41,7 36,0-53,9 35,7-51,7 4'1-10,9 3,6-7·0 2,0-4,4 1'7-3'5

- .,---_._--_.,-------._.

SATlNAY 40·2 52·3 49·5 0·35 0·17 10·0 6·4 4·4 3·0
Qld. 35,9-44,5 47,6-57,7 44,4-54,9 O' 30-0'40 0,09-0,25 6· 8-13'8 4,5-8,9 2,0-6,9 1'5-4'7

._------_._-_.-----..._--- .

SHEOAK, RIVER 36-7 47·0 44'1 0·15 9'5 5·3 3·4 1·9
Qld. 5,2-13,9 3,6-7·0 1,0-5,8 0,7-3,0

.- "-------------- -_..~_._-_._-- _.

SHEOAK, ROSE 48·6 59·1 57·4 0·34 0·15 6·6 4·0 1·6 1·1
N.S.W., Qld. 47,5-70,9 44'7-70,5 1'6-11,7 0,4-7,7 0,0-3'7 0'0-2,5
-----_._--._----._-------~--

SILKWOOD, 26·2 32·4 32·0 0·26 0·13 4·3 3·8 2·2 2·0
SILVER 15,2-33·0 20·4-40'5 20,3-39,8 2'7-5·8 2,0-5,6 1,1-3,2 1'0-3,0

Qld.
-.._---------_.----

SYCAMORE, SATIN 32·3 39'0 38·9 0'24 0·21 4'5 4·0 3·0 2·8
Qld. 27,2-37,2 32,3-45,4 32,0-45,4 0,16-0,33 0·15-0·27 3,4-5,5 3·3-4·8 2'1-3 ·9 1,8-4,0
-----------------~~-

SYCAMORE, 31· 8 39·7 39·0 0·35 0·19 7·2 6·0 3·0 2·8
SILVER 25,6-36,9 31,7-46,2 30,2-45·8 0,19-0' 50 0,08-0,28 5,2-9,3 4,2-7·4 1,4-4,4 1,1-4,1

N.S.W., Qld.
-------.-------..,-.~---~--

TERMINALlA 25·8 30·7 30·5 0·27 0·17 3'7 3·6 1·8 1·8
New Guinea 18-2-32'7 21,1-39,1 20,9-39,2 0,18-0,37 0-08-0'26 2'3-4-8 2,0-4,9 0,9-2,7 0'7-2,8

-- -~------------

TURPENTINE 43·1 59·0 53·8 0·35 0·23 13·0 7·7 6·5 4·0
N.S.W., Qld. 35-2-49'2 46,7-68,5 43,6-62,7 0,25-0,45 0,15-0,31 6,0-18,6 4,0-11,5 2· 8-9-4 2,0-5,9

_.- .._-----------~--

WALNUT, 35·6 42·6 42·3 0·32 0·19 4·6 4·0 2·1 2·1
QUEENSLAND 30,2-41,0 36,7-48,6 36,3-48,3 0,12-0,27 2,1-7,1 1'9-6,2 1,3-3,0 1,2-2,9

Qld.
---_._--------------------
WALNUT, YELLOW 30'4 36·5 36·0 0·27 0·17 3'8 3·6 2-1 2·0
Qld. 23·6-35,8 27,9-43,2 27,7-43·0 2,6-5,2 2,5-5,0 1'2-3'0 1·1-3,0
------_._---~~-

WATTLE, HICKORY 37·3 44·4 44-0 0·29 0·17 3·9 3·5 1'5 1·5
N.S.W., Vie. 24,4-46,8 27·6-56'7 27'7-55,9 0'6-7-1 0'7-6'2 0,3-2,5 0,5-2,2

--_._---~--

WATTLE, SILVER 36'4 44'3 43'9 0'34 0·17 6·0 5·4 2·0 1·8
Tas., Vie. 24 -4-51 ·6 29,0-63,1 28,9-62,8 2,5-8,6 2,6-7,9 0,5-3,4 0,7-3,0

----_.

YELLOWWOOD 37·7 46·8 46·0 0·35 5·8 4·9 3·2 2·9
N.S.W., Qld. 28·0-47'0 34,6-57,6 34,3-57,0 4,6-7,4 3,4-6,5 2,3-4'5 2'1-3 ·7
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011 lhe I~eritabil~ty of wood characteristics 
has i~ldicated the form of the relationsl~ip of 
heritability with age for ring width, percent- 
age lak  wood, average traclieid length, basic 
density, and incidence of grain inclination. 

111 au investigatio~l of the effect of site 
on wood characteri~tics, the availability of 
soil moiature to the trees has been found to 
influence the percenlage of late wood, and 
Huct~~ationb in growth sate reduced the 
average tracheid length. 

Specimens from 86 trees of Pitzus yiimter 
are being assessed for wood qualities for tree 
breeding. Res~~l ts  have indicated that there 
is very little systeniatic variation of five 
importallt wood cllaracteristics with age in 
h e  mature wood zone, and hence it should 
be possible to obtain a reasonable evaluation 
of wood quality from an examination of 
wood adjacent to the bark. 

In spite of technical difficulties, soine 
success has been achieved recently in an 
investigation of cell wall changes in collapsed 
wood and at the inception of fracture in 
wood. 

Furtlier work on the bonding of fibres in 
r i  paper sheet, including exaininatioii under 
the electron microscope, has resulted in clari- 
fication of the relationship between beating 
of the pulp and bonding. 

An estiination of the porosity of the cell 
wall lias been undertaken to assist elucidation 
of the path of liquids into wood. In con- 
nection with this project, a quartz fibre 
inicrobalance that is capable of weighing 
aingle fibres has been constructed. 

Further investigatioils have been com- 
inenced on the fine structure of the cell wall 
to determine its influence on wood properties 
and also to ascertain whether soine aspects 
can be modified advantageously during 
growth. 

Although heartwood forins the ~najor part 
of iuost sawn timber, there is little precise 
inforination on the manner in which it is 
formed and the ways in which it differs from 
sapwood. It is hoped to clarify some aspects 
of this problem by further work at present 
being carried out. 

'Work on wood extra.ctives has been con- 
cerned with the study of the'influence of the 
cell co~ltents on the utilization of wood and 
on the behaviour of the living tree, tlie pos- 
sible use of extractives to assist identification 

and characterization of eucalypts, and the 
formation of extractives in the tree. 

Investigalioils on the non-cellulosic coin- 
ponents (principally lignins) of the cell wall 
have been continued in order to provide a 
greater understanding of' the nature and 
location of the materials removed in the 
pulping process. 

Work on lignin has included identification 
of lignins in different parts of Eucrrlyptus 
botryoides, transformation of possible lignin 
precursors in E~~crrlyptus shoots, and an in- 
vestigation of the influence on lignin of 
climate over a wide geographical range. 
Payer Science (fo&&ly Wood Chemistry, 
Pulp, and Paper).-The influence of fibre 
morpliology on paper-making properties lias 
received f ~ ~ r t h e r  attention, and the pri~lcipal 
inorpliological effects are now understood 
well enough to predict the pulping poten- 
tiality of a timber species with reasonable 
confidence. Direct pulping studies are also 
being pursued on timbers from areas of 
potential economic interest. 

A number of organic substances in tlie 
cambial zone of E~rcalyytus regnnrzs have been 
identified, with a view to obtaining inforina- 
tion on metabolic processes witliin tlie stem 
of the living tree. The application of im- 
proved methods of sunlinative analysis has 
yielded additional infornlation on the com- 
ponents of the cell wall in wood of E~icalyptus 
regrznns, Pims radintn, Acacia per?rzirzervis, and 
Gr~etirnt grzomerz. 

Work has been directed towards extending 
the range of usefulness of neutral sulphite 
semi-chemical pulps from both the old wood 
and the regrowth material from species such 
as Ezicalyptzrs obliqun, E. regnmis, and E. 
globul~is, particularly by maintaining yield 
while iinproving strength and brightness. 

Fibres are beaten during the paper-making 
process in order to improve the strength and 
other properties of the sheet. As part of a 
study aimed at iinproving the efficiency of 
this procedure, the effect of beating at high 
stock concentrations has been investigated 
for both eucalypt and radiata pine pulps. 
The eucalypt pulps show a inuch greater 
response to beating under such conditions. 

The extent to which additives, applied for 
specific purposes to pulp at the wet end of 
a paper machine, are retained by the pulp 
fibres is an important economic consideration. 

on the heritability of wood characteristics
has indicated the form of the relationship of
heritability with age for ring width, percent
age late wood, average tracheid length, basic
density, and incidence of grain inclination.

In an investigation of the effect of site
on wood characteristics, the availability of
soil moisture to the trees has been found to
influcnce the percentage of late wood, and
fluctuations in growth rate reduced the
average tracheid length.

Specimens from 86 trees of Pinus pinaster
are being assessed for wood qualities for tree
breeding. Results have indicated that there
is very little systematic variation of five
important wood characteristics with age in
the mature wood zone, and hence it should
be possible to obtain a reasonable evaluation
of wood quality from an examination of
wood adjacent to the bark.

In spite of technical difficulties, some
success has been achieved recently in an
investigation of cell wall changes in collapsed
wood and at the inception of fracture in
wood.

Further work on the bonding of fibres in
a paper sheet, including examination under
the electron microscope, has resulted in clari
fication of the relationship between beating
of the pulp and bonding.

An estimation of the porosity of the cell
wall has been undertaken to assist elucidation
of the path of liquids into wood. In COll

nection with this project, a quartz fibre
microbalance that is capable of weighing
single fibres has been constructed.

Further investigations have been com
menced on the fine structure of the cell wall
to dctermine its influence on wood properties
and also to ascertain whether some aspects
can be modified advantageously during
growth.

Although heartwood forms the major part
of most sawn timber, there is little precise
information on the manner in which it is
formed and the ways in which it differs from
sapwood. It is hoped to clarify some aspects
of this problem by further work at present
being carried out.

Work on wood extractives has been con
cerned with the study of the influence of the
cell contents on the utilization of wood and
on the behaviour of the living tree, the pos
sible use of extractives to assist identification
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and characterization of eucalypts, and the
formation of extractives in the tree.

Investigations on the non-cellulosic com
ponents (principally lignins) of the cell wall
have been continued in order to provide a
greater understanding of the nature and
location of the materials removed in the
pulping process.

Work on lignin has included identification
of lignins in different parts of Eucalyptus
botryoides, transformation of possible lignin
precursors in Eucalyptus shoots, and an in
vestigat.ion of t.he influence on lignin of
climate over a wide gS(ographical range.
Paper Science (forlherly Wood Chemistry,
Pulp, and Paper).-The influence of fibre
morphology on paper-making properties has
received further attention, and the principal
morphological effects are now understood
well enough to predict the pulping poten
tialit.y of a timber species with reasonable
confidence. Direct pulping studies are also
being pursued on timbers from areas of
potential economic interest..

A number of organic substances in the
cambial zone of Eucalyptus regnans have been
identified, with a view to obtaining informa
tion on metabolic processes within the stem
of the living t.ree. The application of im
proved methods of summat.ive analysis has
yielded additional information on the com
ponents of the cell wall in wood of Eucalyptus
regnans, Pinus radiata, Acaciapenninervis, and
Gnetum gnomen.

Work has been directed towards ext.ending
the range of usefulness of neutral sulphite
semi-chemical pulps from both the old wood
and the regrowth material from species such
as Eucalyptus obliqua, E. regnans, and E.
globulus, particularly by maintaining yield
while improving strength and brightness.

Fibres are beaten during the paper-making
process in order to improve the strength and
other properties of the sheet.. As part of a
study aimed at improving the efficiency of
this procedure, the effect of beating at high
stock concentrations has been investigated
for both eucalypt and radiat.a pine pulps.
The eucalypt pulps show a much greater
response to beating under such conditions.

The extent to which additives, applied for
specific purposes to pulp at t.he wet end of
a paper machine, are retained by the pulp
fibres is an important economic consideration.



Additive retention has been studied in the 
system alum-fibre-water and starch-alunl- 
fibre-water, and significant variables deter- 
mined. The possible use in paper-making of 
starch from the burrawang palm has been 
investigated. 

Several sectors of the paper-making pro- 
cess are being studied with the long-range 
objective of improving product quality and 
rale of production. St~tdies are proceeding 
o n  the drainage behdviour of pulp, fibre 
Ilocc;~ilalm~l as it aKects paper formation, 
and the mechanical properties of fibres and 
paper sheds. The perineability and com- 
pressibility of wet fibre pads have been 
studied in  elation to the lateral conforma- 
bility, or plasticity, of individual fibres, which 
may be influenced by cell dimensions and 
degree of delignification. 

'The electrical properties of fibre surfaces 
arc iniportant in many aspects of paper- 
making, such as the retention of additives 
and dyestuffs, the flocculation of fine fibrous 
material, and drainage characteristics. Tech- 
r~iquzs for measuring surface potential have 
been iniproved and applied to a variety of 
problems. 

rile crystal structure of cellulose and other 
wdod constituents has been studied by several 
physical techniques, including infrared spec- 
Iroscopy, nuclear magnetic resonance, and 
X - r a y  and clectron diffraction. 

Physics. --Study has continued of the mech- 
anism by which water enters the wood cell 
wall and causes swelling when the cell cavity 
is rapidly filled with water. When the wood 
is initially very dry, swelling of the cell wall 
takes place \vithin a few seconds. However, 
~f the wood is first conditioned to a high 
equilibriu~u moistule content before wetting, 
swelling may take hours or even days. A 
theory to accouut for this behaviour has been 
proposed. One of the main conclusio~~s has 
been to show that entry of water into the 
cell ~ralls  is not a siinple diffusion process 
since diffusion is faster at high than at low 
~noisture contents. Instead, it is proposed 
lhat the rate of swelling is dependent on 
swelling stresses created in the cell wall by 
lhe water. At high initial moisture contents 
lhese stresses are very small and the swelling 
rate is correspondingly slow. The effects of 
cell wall thickness, species differences, tem- 
perature, and type of liquid have been 

The following donations were received by 
the Division during September: 
A.C.I. Ltd. . . a . . . .  $100.00 
Kauri Timber Co. Ltd. . . . . $400.00 

Materials 

Austral Engineering Supplies Pty. 
Ltd., N.S.W. 
Special cam for automatic saw 
sharpener . . . . approx. $17.00 

Fishers ICoruinburra Pty. Ltd. 
80 untreated fence posts approx. $1 8.00 

Freespan Pty. Ltd. 
2 roof trusses . . . . approx. $44.00 

studied. This work may have important 
inlplications in such diverse fields as preserva- 
tive treatment, the application of soluble glass 
and other materials to wood surfaces, and 
the behaviour of stressed wood under chang- 
ing nloisture content conditions. 

Creep observations have continued at 
inonthly intervals 01.1 50 beams of scantling 
size kept under load for the past 10 years, 
and the effect of seasonal changes has been 
determined. 

While considerable attention has been 
given in the past to the maxiin~ml load wood 
can support witho~.t4ailing, little is known 
about the fracture 'process itself, including 
the location in the structure where fracture 
is first initiated, the propagation of cracks 
through the material, and the conditions 
favouring failure in certain directions. These 
aspects are being studied to obtain a better 
understanding and, eventually, control, both 
in utilization and in cutting. 

A small-scale test of the effect of preserva- 
tives 011 the electrical conductivity of spotted 
gum (E. maculufci) has been completed. The 
main ~ ~ n ~ l i ~ ~ i o i ~ ~  are that treatment with a 
proprietary waterborne preservative increases 
the equilibriuin moisture content by about 
0.75% and the electrical conductivity of the 
sapwood by 1.5 times at about 16% nzoisture 
contellt and by 4 times at 60% moisture 
content. 

The Preservation, Seasoning, Engineering, 
Utilization, and Plywood and Gluing Sections 
will be covered in the next issue of the 
Newsletter. 

Additive retention has been studied in the
systems alum-fibre-water and starch-alum
fibre-water, and significant variables deter
mined. The possible use in paper-making of
starch from the burrawang palm has been
investigated.

Several sectors of the paper-making pro
cess are being studied with the long-range
objective of improving product quality and
rate of production. Studies are proceeding
on the drainage behaviour of pulp, fibre
Hocculation as it affects paper formation,
and the mechanical properties of fibres and
paper sheets. The permeability and com
pressibility of wet fibre pads have been
studied in relation to the lateral conforma
bility, or plasticity, of individual fibres, which
may be influenced by cell dimensions and
degree of delignification.

The electrical properties of fibre surfaces
are important in many aspects of paper
making, such as the retention of additives
and dyestuffs, the flocculation of fine fibrous
material, and drainage characteristics. Tech
niques for measuring surface potential have
been improved and applied to a variety of
problems.

The crystal structure of cellulose and other
wood constituents has been studied by several
physical techniques, including infrared spec
lroscopy, nuclear magnetic resonance, and
X-ray and electron diffraction.

Physics.---Study has continued of the mech
anism by which water enters the wood cell
wall and causes swelling when the cell cavity
is rapidly filled with water. When the wood
is initially very dry, swelling of the cell wall
takes place within a few seconds. However,
if the wood is first conditioned to a high
equilibrium moisture content before wetting,
swelling may take hours or even days. A
theory to account for this behaviour has been
proposed. One of the main conclusions has
been to show that entry of water into the
cell walls is not a simple diffusion process
since diffusion is faster at high than at low
moisture contents. Instead, it is proposed
that the rate of swelling is dependent on
swelling stresses created in the cell wall by
the water. At high initial moisture contents
these stresses are very small and the swelling
rate is correspondingly slow. The effects of
cell wall thickness, species differences, tem
perature, and type of liquid have been

/

studied. This work may have important
implications in such diverse fields as preserva
tive treatment, the application of soluble glass
and other materials to wood surfaces, and
the behaviour of stressed wood under chang
ing moisture content conditions.

Creep observations have continued at
monthly intervals on 50 beams of scantling
size kept under load for the past 10 years,
and the effect of seasonal changes has been
determined.

While considerable attention has been
given in the past to the maximum load wood
can support witholj,t:{ailing, little is known
about the fracture· }process itself, including
the location in the structure where fracture
is first initiated, the propagation of cracks
through the material, and the conditions
favouring failure in certain directions. These
aspects are being studied to obtain a better
understanding and, eventually, control, both
in utilization and in cutting.

A small-scale test of the effect of preserva
tives on the electrical conductivity of spotted
gum (E. rnaculata) has been completed. The
main conclusions are that treatment with a
proprietary waterborne preservative increases
the equilibrium moisture content by about
0·75 % and the electrical conductivity of the
sapwood by 1·5 times at about 16% moisture
content and by 4 times at 60% moisture
content.

The Preservation, Seasoning, Engineering,
Utilization, and Plywood and Gluing Sections
will be covered in the next issue of tht:
Newsletter.

The following donations were received by
the Division during September:
A.C.1. Ltd. . . $100.00
Kauri Timber Co. Ltd. $400.00

Materials

Austral Engineering Supplies Pty.
Ltd., N.S.W.
Special cam for automatic saw
sharpener approx. $17.00

Fishers Korumburra Pty. Ltd.
80 untreated fence posts approx. $18.00

Freespan Pty. Ltd.
2 roof trusses approx. $44.00
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Natural Durabil i ty 
Rat  i ngs 

By N. Tanablya, 
Officer-in-C'harge, Preservaiion Section 

1;.i N L \ Y S I , ~  I IM NO. 324 (November 1965), a 
(able wab y ubl~shed showing various proper- 
lies of the more important str~rctural timbers 
used i l l  Australia. I n  one column of this 
lable a natural durability rating was given 
according to a system used by this Division 
For many years to express approximate 
relative resistance to a combined decay and 
termite hazard. 

Our attention has been drawn to [he need 
for some further explanation of this durability 
clussification, of its limitations, and of the 
need for care in its interpretation. 

Before ally explanation is made, it should 
be emphasized that no classification can hope 
lo be precise where it deals with a naturally 
variable material such as wood exposed to 
a wide range of hazards. Actually for any 
timber species, durability may vary quiie 
w~dely fro111 tree to  tree and also within the 
tree, the outer heartwood ofien being con- 
siderably more durable than the wood near 
1he centre. Hazards also vary greatly from 
place to place and identical use involving 
exposure or ground contact at Melbourne, 
Alice Springs, and Darwin cannot be ex- 
pected to produce identical results. The 
hazard also varies greatly with the type of 
use, and timbers such as Douglas fir, moun- 
tain ash, silky oak, e k .  1hal have low dura- 
bilily in the ground may give excellent service 
111 w~ndow joinery or other semi-projected 
use. Also, where there is a marked diflerence 
between Ihe decay and the termite resistance 
of a timber, its service life can be very depen- 
dent on the relative severity of these hazards. 

'Ihe rating system for natural durability 
used by this Division refers to the expected 
performance of heurl111ood ,~Jlerl usen in 
gmurcl  co~ltuct.  This is an average expeclation 
for average qnality coillinercia1 timber under 
average temperate conditioi~s, which may be 
regarded as approxiinately the average of 
A u s t ~  alian capital city climates. I t  should 
be noled particularly that moderate or low 
dul.abi11ty in ground contact does not in- 
dicate unsuitability for other uses where the 
hazard is lower. However, it does indicate 

that these timbers cannot be expected to give 
long life if sul3jected to any severe conditions 
of service. 

When applied to hearlwood in ground 
contact, such as a sawn fence post without 
preservativc treatment, the four durabili~y 
classes recognized have approximately the 
following meanings. 

Clms I.-Timbers 01 the highest natural 
durability which may be expected to  resist 
both decay and termite attack for at least 25 
years and sometimes 50 years. 

Clriss 2.-Timbers of high natural dura- 
bility which may bq.,expected to have a life 
of about 15 to  25 yeirs. 

Class 3.-Timbers of only moderate dura- 
bility which may be expected to  have a life 
of about 8 to  15 years. 

Class 4.-Timbers of low durability which 
may last from about 1 to  8 years. These 
timbers have about the same durability as 
untreated sapwood, which is generally re- 
garded as Class 4, irrespective of species. 

SCAFFOLD PLANKS 
I N  RECENT YEARS timber merchants in 
Australia have experienced increasing dim- 
culty in obtaining timber for the manu- 
facture of scaffold planks. This has been 
caused by the increased demand in Australia 
for Douglas fir, and by reduced supplies of 
higher quality material of this species from 
Canada and the United States. 

The Division, therefore, has started a 
project to ascertain whether local plantation- 
grown softwoods, such as radiata pine and 
hoop pine, are suitable for this application. 

In the past, scaffold planks have been single 
boards, air-dried to  a suitable moisture 
content and sawn to size. In the present ex- 
perimental study, sinall sections (3 x 2 in. and 
4 x2 in.) of kiln-dried pine have been lamin- 
ated along their length with a waterproof ad- 
hesive to  form a small number of individual 
boards. Treatment with a water-repellent wood 
preservative has been given to extend the 
service life under rigorous exterior conditions. 

Strength tests have been carried out on 
planks of various tl~icltnesses, and weathering 
tests are now in progress to assess the effect 
of exposure. It is hoped that service trials 
will be undertaken in the near future. 

Cpmpletc articles I I Z U J J  be repritrtedj?om this Newsletter without special pcr~mission. If it is proposed to  i m  

material fionz s~ich articles in arzy other fortn, pernlission to publish must first be obinitzed from tlze Division of 
Forest Prod~~cts .  
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Natural Durability
Ratings

By N. Tamblyn,
Offieer··iu-·Charge, Preservation Section

iN NEWSLETTER Nu. 324 (November 1965), a
table was published showing various proper
ties of the more important structural timbers
used ill Australia. In one column of this
table a natural durability rating was given
according to a system used by this Division
for many years to express approximate
relative resistance to a combined decay and
termite hazard.

Our attention has been drawn to the need
for some further explanation of this durability
classification, of its limitations, and of the
need for care in its interpretation.

Before any explanation is made, it should
be emphasized that no classification can hope
to be precise where it deals with a naturally
variable material such as wood exposed to
a wide range of hazards. Actually for any
timber species, durability may vary quite
widely from tree to tree and also within the
tree, the outer heartwood often being con
siderably more durable than the wood near
the centre. Hazards also vary greatly from
place to place and identical use involving
exposure or ground contact at Melbourne,
Alicc Springs, and Darwin cannot be ex
pected to produce identical results. The
hazard also varies greatly with the type of
use, and timbers such as Douglas fir, moun
tain ash, silky oak, etc. 1hat have low dura
bility in the ground may give excellent service
in window joinery or other semi-protected
use. Also, where there is a marked difference
between the decay and the termite resistance
of a timber, its service life can be very depen
dent on the relative severity of these hazards.

The rating system for natural durability
used by this Division refers to the expected
performance of heartll'ood lvhen lIsed in
gl'Olll/d contact. This is an average expectation
for average quality commercial timber under
average temperate conditions, which may be
regarded as approximately the average of
Australian capital city climates. It should
be noted particularly that moderate or low
durability in ground contact does not in
dicate unsuitability for other uses where the
hazard is lower. However, it does indicate

that these timbers cannot be expected to give
long life if subjected to any severe conditions
of service.

When applied to heartwood in ground
contact, such as a sawn fence post without
preservative treatment, the four durability
classes recognized have approximately the
following meanings.

Class i.-Timbers of the highest natural
durability which may be expected to resist
both decay and termite attack for at least 25
years and sometimes 50 years.

Class 2.-Timbers of high natural dura
bility which may b~_,;expected to have a life
of about 15 to 25 years.

Class 3.-Timbers of only moderate dura
bility which may be expected to have a life
of about 8 to 15 years.

Class 4.-Timbers of low durability which
may last from about 1 to 8 years. These
timbers have about the same durability as
untreated sapwood, which is generally re
garded as Class 4, irrespective of species.

SCAFFOLD PLANKS
IN RECENT YEARS timber merchants in
Australia have experienced increasing diffi
culty in obtaining timber for the manu
facture of scaffold planks. This has been
caused by the increased demand in Australia
for Douglas fir, and by reduced supplies of
higher quality material of this species from
Canada and the United States.

The Division, therefore, has started a
project to ascertain whether local plantation
grown softwoods, such as radiata pine and
hoop pine, are suitable for this application.

In the past, scaffold planks have been single
boards, air-dried to a suitable moisture
content and sawn to size. In the present ex
perimental study, small sections (3 X 2 in. and
4 x 2 in.) of kiln-dried pine have been lamin
ated along their length with a waterproof ad
hesive to form a small number of individual
boards. Treatment with a water-repellent wood
preservative has been given to extend the
service life under rigorous exterior conditions.

Strength tests have been carried out on
planks of various thicknesses, and weathering
tests are now in progress to assess the effect
of exposure. It is hoped that service trials
will be undertaken in the near future.

Cpmpletc articles //lay be reprinted /rom this Newsletter without special permission. If it is proposed to use
material jt-011l such articles ill any other form, permission to publish must first be obtained jt-om the Division of

Forest Pl'Oducts.
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The Division's Annual Report-A 
Par t  II 

Preservaiion 
FIELD .I.ES'I.ING of wood preservatives has 
continued to be a major project. The large 
tcst at eight sites extending from New Guinea 
to Victoria and including over 6000 test stakes 
has been inspected for the first time. This has 
shown that the sites were well chosen and that 
the new inspection procedure is satisfictory. 

Tests of treated sleepers and poles in 
Queensland were also inspected. The. north 
Queensland pole test has indicated that com- 
mercial preservatives can provide satisfiictory 
prokction against the giant northern termite 
(A.l~~.s~oteri~~es) if used in sufficient amounts in 
pressure treutments. 

Further inarine borer tests are planned to 
examine the effect of timber species as a result 
of anomalous results from the present test. 

'The fire resistance of round fence posts 
treated with copper-chrome-arsenic preserva- 
Lives has been criticized following the severe 
fires ill Victoria in 1965. A survey is being 
made to determine whether this criticism is 
justified, and experimental work aimed at 
improving fire resistance is being carried out. 

The efkctiveiiess of boron compounds as 
pseservatives againsl termites is being further 
examined in field tests where leaching is 
prevented under conditions simulating use in 
buildil~gs. A survey of the incidence of 
termile attack in Melbourne and suburbs is 
slill i l l  pl-ogsess. I t  has already proved 
\ /~~luable  i l l  advising builders and architects of 
thz prec~~utions necessary in various localities. 

Improvement in the termiticidal properties 
of creosote is desirable under certain circum- 
stances, and, to meet this requirement, work 
has continued on the incorporation of arsenic 
trioxide in Australian creosotes. 11 has been 
found that the arsenic is well distributed in 
the wood treated with arsenical creosote and 
that it is very resistant to leaching. 

Studies of the f x t o r s  affecting penetration 
of preservatives into wood have continued, 
with emphasis on the retention and distri- 
bution of creosote in  the sapwood of some 
eucalypt pole timbers. 

As much of the exterior and marine-grade 
plywood in Australia is made from relatively 
non-durable species, further attention has 
been given to development of a fixed preserva- 
tive suitable for dipdiffusion treatment of 
green veneer. 

Accelerated testing of preservatives by 
laboratory bioassay techniques has con- 
tinued to  be an  important project, and further 
work has been done on the organo-tin 
preservatives. 

It  has now been confirmed that the fiulgus 
a la 011 Fomitoysis unlzosa is present in Austr I' 

hoop pine stumps in both Queensland and 
northel-n New South Wales. 

Tests of Lj~ctiis-susceptible timbers used 
in plywood in which the glue line had been 
treated with a preservative have now heen in 
progress for 20 years, and have confirmed the 
effectiveness of this form of proteclion. 
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=rhe Division's Annual Report-A Resume
Part I1

Prescrva tiOll

FiELD TESTING of wood preservatives has
continued to be a major project. The large
test at eight sites extending from New Guinea
to Victoria and inc1 uding over 6000 test stakes
has been inspected for the first time. This has
shown that the sites were well chosen and that
the new inspection procedure is satisfactory.

Tests of treated sleepers and poles in
Queensland were also inspected. The north
Queensland pole test has indicated that com
mercial preservatives can provide satisfactory
protection against the giant northern termite
(ilIastvlennes) if used in sufficient amounts in
pressure treatments.

Further marine borer tests are planned to
examine the effect of timber species as a result
of anomalous results from the present test.

The fire resistance of round fence posts
treated with copper-chrome-arsenic preserva
tives has been criticized following the severe
fires ill Victoria in 1965. A survey is being
made to determine whether this criticism is
justified, and experimental work aimed at
improving fire resistance is being carried out.

The effectiveness of boron compounds as
preservatives against termites is being further
examined in field tests where leaching is
prevented under conditions simulating use in
buildings. A survey of the incidence of
termite attack in Melbourne and suburbs is
still in progress. It has already proved
valuable in advising builders and architects of
the precautions necessary in various localities.

Improvement in the termiticidal properties
of creosote is desirable under certain circum
stances, and, to meet this requirement, work
has continued on the incorporation of arsenic
trioxide in Australian creosotes. It has been
found that the arsenic is well distributed in
the wood treated with arsenical creosote and
that it is very resistant to leaching.

Studies of the factors affecting penetration
of preservatives into wood have continued,
with emphasis on the retention and distri
bution of creosote in the sapwood of some
eucalypt pole timbers.

As much of the exterior and marine-grade
plywood in Australia is made from relatively
non-durable species, further attention has
been given to development of a fixed preserva
tive suitable for dip-diffusion treatment of
green veneer.
. Accelerated testing of preservatives by
laboratory bioassay techniques has con
tinued to be an important project, and further
work has been done on the organo-tin
preservatives. .

It has now been confirmed that the fungus
Fomitopsis anllosa is present in Australia on
hoop pine stumps in both Queensland and
northern New South Wales.

Tests of Lyctus-susceptible timbers used
in plywood in which the glue line had been
treated with a preservative have now been in
progress for 20 years, and have confirmed the
effectiveness of this form of protection.



1:Korts to delint the relationship between 
load and deformution in a nulled joint under 
short-duration loading Jla\le p r o \ ~ d  s~~ccessi'ul. 
A basic load-deiormntion curve, independent 
of species and nai l  diameter, has heen cles- 
cribed in ijn empirical form for joints in 
compression or tension. 

A comprellensive ~nvestigation of thc 
characteristics of metal-toothed plate con- 
necto~.s i l l  Australian limbers has been 
commenced, as also have long-duration 
loading tests of t r ~ ~ s s e s  fabricated, using these 
tootlicd plate connectors. The ol3jecl is t o  
develop a satisfactory procedure for analqsing 
and designing these st~wctural units, with due 
allowance for the el'iect of cleformation of' thc 
joints and membe1.5 on  the total ~I I ISS  

deflection. 
A s t ~ ~ d y  is being made of the influence of' 

tlie sire of gum pocl~ets a n d  incidence of gun1 
veins o n  the bending and  shear strength of 
scantlings 01' messmate striiigyburk, lo decide 
\vliethcr some relaxation of the grading rules 
relating to these defects is justified. 

A number of experiments have been made 
on ply\vood to examine the influence of a 
variety of defects on  the struciural perfor- 
mance of this material. 

In a cooperatise project with the Comn~on-  
wealth Experimental Building Station, the 
eKect of fire on large timbers is being investi- 
gated. Of particular intcrest is the strength of 
tlie unburnt core portion remaining after a 
structural member 1x1s been s~~b~jec ted  to fire. 

Seasonling 
Investigations on  the air seasonii~g of 

sawn timbers have been conti~iueci, will1 the 
dual aims of establishi~ig b a s ~ c  design criteria 
for air-seasoning yards and irilproving in-  
dustry practices. Conse~.vali\/e estimates 
suggest that major saving:, in  stock require- 
~nents ,  capital invzst~ne~it ,  and drying cost 
slioiild rzb~ill. 'The pmject consisis of iwo 
parts, v i ~ .  yard studies' o n  stacks of coin- 
mcrcial s i x ,  and Iabosatory studies on scale- 
niodel stacks under simulntcd field conditions 
in tkc Ilivision's low-speed \vl~-rd tunnel. 

Field tests were also commenced t o  deter- 
mine the s~ritability of plastic stack coverings 
during air seasoning, their eff'ect on the dried 
q~iality ol' protected sawn boards, their 
comparative life, and the economics of one- 
service ("~hrow-away") I1erslls multiple-service 
Iliicknesses. 

Ellgineedng (formerly 'Timber Mechanics)
Determination uf the mechanical properties

of timbers has continued, some 80 New
Guinea species, 25 Fiji species, and 7 British
Sulornun Islands species having been tested
during the year. The information on the New
Ciuinea species has been published as a
TcclulOlogical Paper of the Division, Testing
of immature messmate stringybark (Ellca!yp
IllS ob!iiJua) from Tasmania has also been
carried out as part of a study of the conversion
and utilization of this material.

There is considerable interest by industry in
design data fur the use of timber in general
structural work, and many enquiries in this
field have been answered. A proposed new
strength grouping of structural timbers has
been published, based on the much greater
fund of hnowlcdge of the properties of
Australian timbers than \vas available 30 years
ago when the original strength-grouping
system was introduced.

fVl uch time has been devoted to the pre
paration of tables of allmvable spans for
structural rnembers in timber buildings. This
work is in connection with a Code of Practice
fur Light Timber Framing being prepared by
a committee of the Australian Standards
Association. This work has been facilitated
by the USe of a computer.

3IJ-FI rudiu!iI pine poles assembledjiJr an experiment 011

accelerated drying at high temperatllre ill a commercial
k illl.
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Efforts to define the relationship between
load and deformation in a nailed joint under
short-duration loading have proved successful.
A basic load-deformation curve, independent
of species a nd nail diameter, has been des
cribed in an empirical form for joints in
compression or tension.

A comprehensive investigation of the
characteristics of metal··toothed plate con
nectors in Australian timbers has been
commenced, as also have long-d uration
loading tests of trusses j~lbricated, using these
toothed plate connectors. The object is to
develop a satisfactory procedure for analysing
and designing these §,~I'uctural units, with due
allowance for the effect of deformation of the
joints and members on the total truss
·deflection.

A study is being made of the influence of
the size of gum pockets and incidence of gum
veins on the bending and shear strength of
scantlings of messmate stringybark, to decide
whether some relaxation of the grading rules
relating to these defects is justified.

A nurnber of experiments have been made
on plywoocl to examine the influence of a
variety of defects on the structural perfor
mance of this material.

In a cooperative project with the Common
wealth Experimental Building Station, the
effect of fire on large timbers is being investi
gated. Of particular interest is the strength of
the unburnt core portion remaining after a
structural member has been subjected to fire.

Seasoning
Investigations on the air seasoning of

sawn timbers have been continued, with the
dual aims of establishing basic design criteria
for air-seasoning yards and improving in
dustry practices. Conservative estimates
suggest that major savings in stock require
ments, capital investment, and drying cost
should result. The project consists of two
parts, viz. yard studies on stacks of com
mercial size, and laboratory studies on scale
model stacks under simulated field conditions
in the Division's low-speed wind tunnel.

Field tests were also commenced to deter
mine the suitability of plastic stack coverings
during air seasoning, their effect on the dried
quality of protected sawn boards, their
comparative life, and the economics of one
service ("throw-away") versus multiple-service
thicknesses.



l l ~ e  diyillg of r0~111ii tmbel-s has al\vays 
proved a problcm \vith ii n u ~ i ~ b e s  of Austra- 
lian species, and has rendered otllerwise 
excellent material ~~nacceptable  for this 
p ~ ~ q m s e  clue to excessive drying degrade. 
Studies have commenced on pole timbers of 
I \ a r ~ i  ( E I I ~ W ~ J ~ Z I I S  diw~.si~oIoi.), I I I ~ I ~ I I ~  g ~ m  
( E .  vit~~iiwiis), alpine ash (E. delegrrte~~sis), and 
~nountaill  ash (E'. regnnm), and otl1er studies 
are planned for b1ac;l;butt (E. pillrl(ri.is) and 
sose gut11 (E. gr~rndis). Results so Pdr suggest 
that :I bo irlloni~ing treatment will not only 
dry 111ese d~ff ic~i l t  timbers to good linal 
cl~iallly, but \v i l l  also complete this process in 
;I rsaction of the time required by air drying. 

Field exposure tests have also been con- 
tinued on 80 air-dsicd and boullonired, un- 
iscateci, and preservative-treated karri, moun- 
lain ash, a l p i ~ ~ e  ash, and nlanna gum pules 
to detern~ine suscepti tjiiity to  aiier-treatment 
spliltillg in service. Those boultonized or 
crcosote.lreated sho\ved little deterioration, 
\vlici.cas the ~~n t r ea t ed  conlrols sllowed severe 
~ I I  ~1 bp1itti11g. 

' 1  lic I\iln d r y i ~ ~ g  of sawn timbes has bee11 
f-~~slhcl- invcstig;~~cd, with partic~ilar reference 
10 p i c ~ t e , t i l ~ i ~ ~ g  t o  ;icceI~'r;11~' drying methods 
and  o I d i - y i ~ ~ g  behaviour, lllc 
d c l c ~ ~ n i ~ i ~ ~ t i ~ ~ n  of Liln scl~ediiles, ;ind the 
c o n t ~ o l  ol' clicchiltg ;in i n ~ r e a s ~ n g  cause of 
i~lil)ail eii prod L I C C ~ \  i t  y and excessive cost to 
i ~ i d ~ i s t ~  y. 

further work on  collapse and recovery has 
been carried out, particularly with regard to the 
mechanism of reconditioning and recovery. 

111 order to  psovide a better understanding 
of the seasoning process, work has been re- 
s ~ i ~ i i e d  on  the fundamental aspects of the 
movement of moisture in wood. 

The equilibriuin moisture content project, 
the purpose of which has been to  establish 21 

correlation between the equilibriuin moisture 
content of Australian timbers and the associa- 
ted i~iicroclimate - so I hat the moist use 
content reached by seasoned wood in service 
any\vhere in Australia or I'apua-New Guinea 
can be predicted solely from ~~~eteoro logica l  
data - has been conipleted. The data  have 
been combined into a reference manual. 

Pl j iwo~d airil Cluing 
The Ply\vood Association of Australia 

(formerly Australian Plywood 13oa1-cl) has 
continued to subsidize the work of the Section. 
Extc~lsive assistance has been givcn to  the 
Association in the formulation of a Standard 
for ConsLructional Grade I'lywood and in 
efforts to  Facilitate establishment of industry 
q~ial i ty  control. 

l'eeling trials of 12 important species 
from the Brilisli Solomon Islt~nds Protector- 
ate indicated that the majorily % w e  potential- 
ly suilable for veneer manufr~ctuse. 

Cinemutogrnplii~ 2nd niicroscopic 5t1idiec 
of veneer Sosination provided ful-ther eluci- 
dation of veneer roiighness pllenolnena in 
parallel-to-tIle-gl.;iin c ~ ~ t t i n g  situations :~nci 

F/(!o/rcslillg IUII/illi/red radiuf({
pine scui}tJld plunk s. Li/minat
illg tellds 10 IIpgmde buildillg
grili!c IJille}i!i' rhis eXi/cling use.

The drying of round timbers has always
proved a problem with a number of Austra
lian species, and has rendered otherwise
excellent material unacceptable for this
purpose due to excessive drying degrade.
Studies have commenced on pole timbers of
karri (EIICa~)lptus dil'ersicolor), manna gum
(E. l'ilJlinalis), alpine ash (E. delegatensis), and
mountain ash (E. regnans), and other studies
are planned for blackbutt (E. pilularis) and
rose gum (E. gramlis). Results so far suggest
that a boultonizing treatment will not only
dry these diflicult timbers to good final
quality, but will also complete this process in
a fraction of the time required by air drying.

Field exposure tests have also been con
tinued on 80 air-dried and boullonized, un
treated, and preservative-treated karri, moun
tain ash, alpine ash, and manna gum poles
to determine susceptibility to after-treatment
splitting in service. Those boultonized or
crcosote.. treated showed little deterioration,
whereas the untreated controls showed severe
barrel splitting.

'rhe kiln drying of sawn timber has been
further investigated, with particular reference
to prcstearning to accelerate drying methods
and to improve drying behaviour, the
determination of kiln schedules, and the
control of checking an increasing cause of
impaired productivity and excessive cost to
industry.

ltnprovcment of dimensional stability of
wood is an important continuing project, and
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further work 011 collapse and recovery has
been carried out, particularly with regard to the
mechanism of reconditioning and recovery.

In order to provide a better understanding
of the seasoning process, work has been re
sumed on the fundamental aspects of the
movement of moisture in wood.

The equilibrium moisture content project,
the purpose of which has been to establish a
correlation between the equilibrium moisture
content of Australian timbers and the associa
ted rnicroclimate - so that the moisture
content reached by seasoned wood in service
anywhere in Australia or Papua-New Guinea
can be predicted solely from meteorological
data - has been completed. The data have
been combined into a reference manual.

Plywood and Gluing
The Plywood Association of Australia

(formerly Australian Plywood Board) has
continued to subsidize the \vark of the Section.
Extensive assistance has been given to the
Association in the formulation of a Standard
for Constructional Grade Plywood and in
efforts to facilitate establishment of inclustry
quality control.

Peeling trials of ] 2 important specics
from the British Solomon Islands Protector
ate indicated that the majority were potcntial
ly suitable for veneer manufacture.

Cinematographic and microscopic studies
of veneer formation provided further eluci
dation of veneer roughness phenomena in
parallel-to-the-grain cutting situations and



de~uonstratcd the function of the noseba~. 
In conlrolling roughness. 

Siudies of the corrosive wear on veneer 
knives have indicaied that, with some species, 
corrosion can be a dominant cause of knife 
wear. Knife-edge recession was reduced by 
mnintaining the knife at a negative potential, 
as lligh as 60 volts in one case, with respect 
l o  h e  nosebar. 

Further work has been done 011 tannin- 
Eo~.maldehyde adhesives. Studies of phenol- 
formaldehyde resin and glue fornulation in 
I-elation to  bonding veneer of a high-density 
c ~ ~ c a l y p l  species have shown that wit1li1-1 the 
f o m u l a t i o ~ ~ s  used, a range of conditions can 
be establihhed for optimum bond q~lality 
will1 this species. Drying studies have in- 
cluded work on reconditioning of ash- 
eucalypt veneers with saturated steam by heat 
Lreatmcnt alone, and in a high-frequency 
lield, redrying of plywood treated with 
copper- chronle -arsenic preservatives and 
l o n g i ~ ~ ~ d i n a l  s l~rinl~age in veneers. Limited 
tests \wrc done using su r fxe  electrodes for 
vcneer m o i s l ~ ~ ~ - e  content determination in 
co~ljunclion with commercial resistance 
meterb. 

Olher projecls include stability s t ~ ~ d i e s  of 
p l p o o d  panels, particularly in relation to  
flush doors, dryer control  sing thermister 
elements, veneer compression during hot 
pressing, and lire resistailce of plywood (in 
collaboration with the Commonwealth Ex- 
perimentul Building Station). 

Utilization 
The problem of utilization of i~nmature 

regrowth eucalyptus forest in various parts 
of s o ~ ~ l h e r n  Australia is one of increasing 
urgency. The ~ltilization potential of this 
c l a s  o f  ~uaterial is currently being studied in 
Tasmania, and data obtained so far are being 
'~pplied to the prediction of value of sawn 
Limber from differenl log quality groups. 
Siinilar work is planned in Victoria. 

Further assistance has been given to 
industry in the design of sawmills and mould- 
ing plants and in recommendations for im- 
provements to existing mills. Additional 
information 011 the behaviour of items of 
sawmilling equipment under various condi- 
tions was also obtained and advice on such 
equipmenl passed on to industry. 

Work on saws and sawing has included a 
lield study of the performance of swage-set 

circular saws cutting radiata pine, assistance 
co~~cerning production of circular saws for 
portable tools, assessment of the potential 
value of twin-band saws for Australian con- 
ditions, and a project aimed at improving 
the tri~nining of ply\vood with circular saws. 

Basic cutting research has continued and a 
relation has been developed between edge 
bluntness and cutting force. A study of the 
friction between wood and tool materials 
has indicated that most species of wood 
which do not have a high content of greasy 
extractives show closely similar frictional 
behaviour in sliding on inetals of practical 
roughness. , ~ u r t h e ~ ' ' w o r k  has also been 
carried out on the corrosive wear of steel 
cutting edges. 

The effect of tip thickness of finger joints 
on strength has been extended to include the 
influence of the side slope. Work on the 
finger jointing of green timber has been con- 
centrated on experiments to  investigate the 
influence of initial moisture content on drying 
time of finger joints in the electric flash dryer. 

Weathering tests on painted and unpainted 
finger joints made with PVA adhesive have 
been continued, panels now having been 
exposed for up to four years. 

Technical advice was given to committees 
preparing standards for timber and ~ n a n u -  
factured timber products. 

Course for Sawmill 
Executives 

DURING early November, the Division con- 
ducted a course on Equipment and Practices 
in the Sawmilling Industry. 

Designed to draw attention to improved 
techniques and equipment for timber pro- 
duction, the course was attended by 34 execu- 
tives of sawmilling companies tllroughout 
Australia. 

During the first week, the group had 
three days of lectures at the Division and one 
day trip to  Victorian mills, after which they 
proceeded on a 2500-mile tour to  inspect 
mills in eastern Victoria and southern New 
South Wales. 

Due to  the tremendous interest in this 
topic, it is proposed to conduct another 
course early in 1967. 

demonstrated the function of the nosebar
in controlling roughness.

Studies of the corrosive wear on veneer
knives have indicated that, with some species,
corrosion can be a dominant cause of knife
wear. Knife-edge recession was reduced by
maintaining the knife at a negative potential,
as high as 60 volts in one case, with respect
to the nosebar.

Further work has been done on tannin
formaldehyde adhesives. Studies of phenol
formaldehyde resin and glue formulation in
relation to bonding veneer of a high-density
eucalypt species have shown that within the
formulations used, a range of conditions can
be established for optimum bond quality
with this species. Drying studies have in
cludedwork on reconditioning of ash
eucalypt veneers with saturated steam by heat
trealment alone, and in a high-frequency
field, redrying of plywood treated with
copper--chrome-arsenic preservatives and
longitudinal shrinkage in veneers. Limited
tests were done using surface electrodes for
v(;neer moisture content determination in
conjunction with commercial resistance
meters.

Other projects include stability studies of
plywood panels, particularly in relation to
flush doors, dryer control using thermister
elements, veneer compression during hot
pressing, and lire resistance of plywood (in
collaboration with the Commonwealth Ex
perimental Building Station).

Utilization
The problem of utilization of immature

regrowth eucalyptlls forest in various parts
of sOLlthern Australia is one of increasing
urgency. The utilization potential of this
class of material is currently being studied in
Tasmania, and data obtained so far are being
applied to the prediction of value of sawn
timber from different log quality groups.
Similar work is planned in Victoria.

Further assistance has been given to
industry in the design of sawmills and mould
ing plants and in recommendations for im
provements to existing mills. Additional
information on the behaviour of items of
sawmilling equipment under various condi
tions was also obtained and advice on such
equipment passed on to industry.

Work on saws and sawing has included a
lield study of the performance of swage-set

4

circular saws cutting radiata pine, assistance
concerning production of circular saws for
portable tools, assessment of the potential
value of twin-band saws for Australian con
ditions, and a project aimed at improving
the trimming of plywood with circular saws.

Basic cutting research has continued and a
relation has been developed between edge
bluntness and cutting force. A study of the
friction between wood and tool materials
has indicated that most species of wood
which do not have a high content of greasy
extractives show closely similar frictional
behaviour in sliding. on metals of practical
roughness. _Furthe~ .f'work has also been
carried out on the corrosive wear of steel
clltting edges.

The effect of tip thickness of finger joints
on strength has been extended to include the
influence of the side slope. Work on the
finger jointing of green timber has been con
centrated on experiments to investigate the
influence of initial moisture content on drying
time of finger joints in the electric flash dryer.

Weathering tests on painted and unpainted
finger joints made with PVA adhesive have
been continued, panels now having been
exposed for up to four years.

Technical advice was given to committees
preparing standards for timber and manu
factured timber products.

Course for Sawmill
Executives

DURING early November, the Division con
ducted a course on Equipment and Practices
in the Sawmilling Industry.

Designed to draw attention to improved
techniques and equipment for timber pro
duction, the course was attended by 34 execu
tives of sawmilling companies throughout
Australia.

During the first week, the group had
three days of lectures at the Division and one
day trip to Victorian mills, after which they
proceeded on a 2500-mile tour to inspect
mills in eastern Victoria and southern New
South Wales.

Due to the tremendolls interest in this
topic, it is proposed to conduct another
course early in 1967.



PLANT 
By C. n4. Stewart, Paper Scie~lce Section 

I I I L  WOKD "gi1111" has been used, in a general 
scnse, to  describe a n y  of various materials 
\s hich exude lo the outside of plants. 
h4any eucalypt trees exude so-called gums of a 
red to dark reddish brown colour - hence 

< < Llleir debignalion as gum" Lrees. The 
~natzrial exuded is in fact a kino which is 
composcd of tannin-like substances. For 
example, Botany Bay kino (known also as 
i.cd g~rm or eucalypt g im)  has been collected 
lor many years from river rzd gum trees 
(EM L I I J ~ ) I L I S  LIIIIICIICILII~IIS~S, syn. E. rostrcltcl) 
and  from trees of several other eucalypt 
species; thc kin0 has been used as a base for 
lozenges. In  view of the above considera- 
lions, and of the definition of gums given 
below, the tern1 " g ~ m  tree" is really a 
mimomer. 

In the inore specilic sense, gum is defined, 
In Webster's Dictionary, as "any of nuinerous 
colloidal polysaccharide substances that are 
gelatinous when moist but harden on drying, 
lhat are exuded by plants or extracted from 
k r n  by solvents and either soluble in or 
swelling ~ l p  with water, and that are salts of 
complex organic acids yieldi~lg hexuronic 
acids and aldoses on hydrolysis". Certain 
g i ~ m s  yield either only aldoses (e.g. guar gum) 
or only hexuronic acids (e.g. alginic acid) 
dui ing acid hydrolysis. The above specific 
dch i l ion  applies t o  the guins that are 
described i n  this article. 

Plant gums have been utilized for many 
centuries. For example, gum arabic (also 
I\nown as gum acacia), the exudation from 
onc or more species of the genus Acacia, 
Ilus been wed as an article of coinn~erce for 
more than 4000 years and is now consumed 
a1 an annual rate in excess of 50,000 tons. 

111 Australia, small quantities of gums 
have been collected and marketed for more 
Lhan 100 years. Many of the gums collected 
were wattle (Acacicl) gums, which are usually 
rather dark in colour, astringent in flavour, 
and not completely soluble in water. These 
undesirable properties and the ever-increasing 
cost of collection have eliminated most 
wattle gums from commercial consideration. 
Ilowever, if the quality of a guin is sufficiently 

good, its collection may be econo~nically 
feasible; th.us, during recent years, manna 
g u n  has been collected in linlited quantities 
from Acacia ~zzicrobotryn trees of Western 
Australia, and has been sold for up t o  $600 
per ton. Today, manna guln is collected 
from residual areas of trees on private property 
and along road verges. Before settlement 
the trees were plentif l l~l~tl~rougl~o~~t the wheat 
belt, especially in w $one from Toodyay to  
Katanning where the rainfall is from 16 to  
22 in. a year. 

In general, guins are exuded by trees 
grown under adverse conditions brought 
about by excessive heat and lack of moisture, 
the actual exudation often being associated 
with insect and other wounds. It  is thought 
by some investigators that gum exudation is a 
ineans of providing a sealant to protect 
injured portions of the plant against the entry 
of air, f ~ ~ n g i ,  or bacteria. The sugar units 
incorporated in the guin are often similar to  
those that are nor~nally produced by high 
metabolic activity during the biosynthesis of 
the polysaccharides which are laid down in 
the initial walls of growing cells. 

Originally, the Sudanese collectors of gum 
arabic obtained gum tears from natural 
exudations. However, about 60 years ago 
the collectors obtained large increases in 
yields of gum as a result of artificial wounding 
(tapping) of Acacia trees. The wounding is 
done soon after the beginning of the dry 
season when the leaves show signs of wither- 
ing. The collectors use a sinall axe to  make a. 
horizontal cut, about I &  in. wide, through 
the bark. Wo~ulds  2 to  4 ft long are formed 
by peeling off strips of bark both above and 
below the axe cut. During a period of 1 to  
2 months, the gum exudes slowly t o  form 
tears (& to 3 in. in diameter) which gradually 
dry and harden. Sometimes the g ~ ~ m  tears 
are bleached by exposure to the sun for 
several weeks. 

Most Australian gums have been collected 
as tears formed from 1.1atural exudations. 
Artificial wounding of suitable plantation- 
grown species of Acacia and other plants may 
provide economic yields of gums in Australia, 

PLANT GUMS
By C. :1\1. Stewart, Paller Science Section

TUE WORD "gum" has been used, in a general
sense, to describe any of various materials
which exude to the outside of plants.
Many eucalypt trees exude so-called gums of a
red to dark reddish brown colour - hence
their designation its "gum" trees. The
material exuded is in fact a kino which is
composed of tannin-like substances. For
example, Botany Bay kino (known also as
red gum or eucalypt gum) has been collected
for many years from river red gum trees
(Eucalyptus camaldulensis, syn. E. rostrata)
and from trees of several other eucalypt
species; the kino has been used as a base for
lozenges. ]n view of the above considera
tions, and of the definition of gums given
below, the term "gum tree" is really a
mIsnomer.

In the more specific sense, gum is defined,
in Webster's Dictionary, as "any of numerous
colloidal polysaccharide substances that are
gelatinous when moist but harden on drying,
that are exuded by plants or extracted from
them by solvents and either soluble in or
swelling up with water, and that are salts of
complex organic acids yielding hexuronic
acids and aldoses on hydrolysis". Certain:
gums yield either only aldoses (e.g. guar gum)
or only hexuronic acids (e.g. alginic acid)
during acid hydrolysis. The above specific
definition applies to the gums that are
described in this article.

Plant gums have been utilized for many
centuries. For example, gum arabic (also
known as gum acacia), the exudation from
one or more species of the genus Acacia,
has been used as an article of commerce for
more than 4000 years and is now consumed
at an annual rate in excess of 50,000 tons.

In Australia, small quantities of gums
have been collected and marketed for more
than 100 years. Many of the gums collected
were wattle (Acacia) gums, which are usually
rather dark in colour, astringent in flavour,
and not completely soluble in water. These
undesirable properties and the ever-increasing
cost of collection have eliminated most
wattle gums from commercial consideration.
However, if the quality of a gum is sufficiently

good, its collection may be economically
feasible; thus, during recent years, manna
gum has been collected in limited quantities
from Acacia microbotrya trees of Western
Australia, and has been sold for up to $600
per ton. Today, manna gum is collected
from residual areas of trees on private property
and along road verges. Before settlement
the trees were plentif~}~·throughout the wheat
belt, especially in a i"one from Toodyay to
Katanning where the rainfall is from 16 to
22 in. a year.

In general, gums are exuded by trees
grown under adverse conditions brought
about by excessive heat and lack of moisture,
the actual exudation often being associated
with insect and other wounds. It is thought
by some investigators that gum exudation is a
means of providing a sealant to protect
injured portions of the plant against the entry
of air, fungi, or bacteria. The sugar units
incorporated in the gum are often similar to
those that are normally produced by high
metabolic activity during the biosynthesis of
the polysaccharides which are laid down in
the initial walls of growing cells.

Originally, the Sudanese collectors of gum
arabic obtained gum tears from natural
exudations. However, about 60 years ago
the collectors obtained large increases in
yields of gum as a result of artificial wounding
(tapping) of Acacia trees. The wounding is
done soon after the beginning of the dry
season when the leaves show signs of wither
ing. The collectors use a small axe to make a
horizontal cut, about I t in. wide, through
the bark. Wounds 2 to 4 ft long are formed
by peeling off strips of bark both above and
below the axe cut. During a period of I to
2 months, the gum exudes slowly to form
tears (t to 3 in. in diameter) which gradually
dry and harden. Sometimes the gU111 tears
are bleached by exposure to the sun for
several weeks.

Most Australian gums have been collected
as tears formed fro111 natural exudations.
Artificial wounding of suitable plantation
grown species of Acacia and other plants may

. provide economic yields of gums in Australia,
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especially if the soil nloisture content is 
controlled by inealls of irrigation. However, 
much experimentation would be necessary 
before the establishment of a g u n  production 
projcct un a sound econoinic basis. 

ilcrrcici ~l~ic'robotrju (badjong or n~anna  
wattlc), A .  stilignu (western wreath wattle), 
and A .  perv~inervis (hickory wattle) yield 
light-coloured ~LIIIIS, which, like gum arabic, 
have a bland and nl~~cilaginous taste and 
are completely soluble in water. Flitzdersia 
~~icurlosu (leopardwood) and Tasmanian 
A cncit~ derilbala (silver wa ttle) give tasteless, 
lighl-coloured, water-soluble gums. Brnchy- 
clrilolz poyulr~eunz (kurrajong) yields a lighi- 
coloured, tasteless, and partly soluble gum 
that is similar to karaya gum from India. 
Acccciu cleaizei (Deane's wattle), A .  inearnsii 
(black wattle), and Owelzia acid~lla (emu 
apple or gruie) produce dark-coloured gun-~s 
that are partly soluble in water. The gums of 
Acacia I~arpophyllu (brigalow) and A. ~YCIINIZ- 
r h  (golden wattle) are water-soluble but 
have an astringent taste due to the inclusion 
of tannins. The first six guim listed above 
may possibly have some future con~~nercial 
usefulness. 

Gums are used in the manufacture of 
adhesives, beverages, confectionery, cos- 
metics, drilling fluids, emulsions, food pro- 
ducts, inks, paper, pharmaceuticals, photo- 
graphic materials, textiles, and many other 
items. G w r  gum production would probably 
be worth while in Australia; the gum, which 

has extensive use in the paper and other- 
industries, is milled from the seed of Cya- 
rnopsis fefragolzolobus or C. ysornloides. This 
legume grows to a height of about 2 ft and is 
suited to large-scale cultivation. I t  is grown 
for the economic production of guar gum in 
south-western U.S.A. The guar beans must 
be harvested before any rain falls after the 
first frost. Many synthetic " ~ L I ~ U S "  are now 
being produced and, to some extent, are- 
tending to replace the natural plant gums. 

The coastal waters of Australia are a , . 

source of useful products. During past years, 
certain Phaeophyceae (brown seaweeds) have 
attained some ecoi~$iic importance. For 
example, potash has been produced from 
.A4ncrocystis and Eclilonia species in Tas- 
mania, and alginates (plant gums conlposed 
almost entirely of base units of two hexu- 
sonic acids, namely, inannuronic and gulu- 
ronic acids) of good quality have been made 
from Macrocystis in Tasmania and from 
Ecklonin in New South Wales. 

During the past few years, an alginate 
industry, based mainly on the giant kelp 
(Macrocystis pyrtfera) that thrives in the 
waters around Tasmania, has been established. 
The kelp grows to  the ocean surface and 
those portions of the plants which are con- 
tained within the upper few feet of water are 
harvested at  suitable intervals. The alginic 
acid is extracted from the seaweed by an 
aqueous alkaline solution and then processed 
into products suitable for industrial use. 

A Sensitive Microbalance for Weighing Single Fibres 

By D. S. Skene, Physiology and Microstri~ctl~re Sectioi~ 

THE POIIOSII-Y of the cell wall is a major 
influencing the seasoning and preserva- 

tive treatment of wood, and is, therefore, a 
matter of wide interest amongst wood tech- 
nologists. The densities of the components of 
the cell wall are known quite accurately, thus 
cell wall porosity can be calculated from its 
density. Determining density involves making 
two ~neas~~remeil ts  - weight and volume - 
and il was decided to use two methods of 
"weighiug" the cell wall, one being an optical 
method using polarized light, and the other 
weighing individual wood fibres on a specially 
constructed microbalance. 

The balance is similar to one designed by 
0. H. Lowry, of Washington University 
Medical School, and its constructiou and 
action are aptly described by the term "fish 
pole" balance. I t  consists of a thin quartz 
hair firmly fixed at  one end. The material 
to be weighed is placed on the other end and 
its weight is determined by measuring the 
deflection of the hair with a microscope. 
The use of the balance, therefore, falls into 
three parts - construction, measurement of 
hair deflection, and calibration. 

especially if the soil moisture content is
controlled by means of irrigation. However,
much experimentation would be necessary
before the establishment of a gum production
project on a sound economic basis.

Acacia microbotrya (badjong or manna
wattle), A. saligna (western wreath wattle),
and A. penninervis (hickory wattle) yield
light-coloured gums, which, like gum arabic,
have a bland and mucilaginous taste and
are completely soluble in water. Flindersia
maculosa (leopardv,lood) and Tasmanian
Acacia dea/bata (silver wattle) give tasteless,
light-coloured, water-soluble gums. Brachy
chilOn popu/neulJ1 (kurrajong) yields a light
coloured, tasteless, and partly soluble gum
that is similar to karaya gum from India.
Acacia deanei (Deane's wattle), A. meal'11sii
(black wattle), and Owenia addu/a (emu
apple or gruie) produce dark-coloured gums
that are partly soluble in water. The gums of
Acacia harpophylla (brigalow) and A. pycnan
tha (golden wattle) are water-soluble but
have an astringent taste due to the inclusion
of tannins. The first six gums listed above
may possibly have some future commercial
usefulness.

Gums are used in the manufacture of
adhesives, beverages, confectionery, cos
metics, drilling fluids, emulsions, food pro
ducts, inks, paper, pharmaceuticals, photo
graphic materials, textiles, and many other
items. Guar gum production would probably
be worth while in Australia; the gum, which

has extensive use in the paper and other
industries, is milled from the seed of Cya
mopsis tetragonolobus or C. psora/oides. This
legume grows to a height of about 2 ft and is
suited to large-scale cultivation. It is grown
for the economic production of guar gum in
south-western D.S.A. The guar beans must
be harvested before any rain falls after the
first frost. Many synthetic "gums" are now
being produced and, to some extent, are
tending to replace the natural plant gums.

The coastal waters of Australia are a
source of useful products. During past years,
certain Phaeophyceae(brown seaweeds) have
attained some ecol'l:ofnic importance. For
example, potash has been produced from
!l1acrocystis and Ecklonia species in Tas
mania, and alginates (plant gums composed
almost entirely of base units of two hexu
ronic acids, namely, mannuronic and gulu
ronic acids) of good quality have been made
from Macrocystis in Tasmania and from
Ecklonia in New South Wales.

During the past few years, an alginate
industry, based mainly on the giant kelp
(Macrocystis pyr(fera) that thrives in the
waters around Tasmania, has been established.
The kelp grows to the ocean surface and
those portions of the plants which are con
tained within the upper few feet of water are
harvested at suitable intervals. The alginic
acid is extracted fro111 the seaweed by an
aqueous alkaline solution and then processed
into products suitable for industrial use.

~ , -

A Sensitive Microbalance for Weighing Single Fibres
By D. S. Skene, Physiology and Microstructure Section

THE POROSITY of the cell wall is a major
factor influencing the seasoning and preserva
tive treatment of wood, and is, therefore, a
matter of wide interest amongst wood tech
nologists. The densities of the components of
the cell wall are known quite accurately, thus
cell wall porosity can be calculated from its
density. Determining density involves making
two measurements - weight and volume
and it was decided to use two methods of
"weighing" the cell wall, one being an optical
method Llsing polarized light, and the other
weighing individual wood fibres on a specially
co nstructed microbalance. .
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The balance is similar to one designed by
O. H. Lowry, of Washington University
Medical School, and its construction and
action are aptly described by the term "fish
pole" balance. It consists of a thin quartz
hair firmly fixed at one end. The material
to be weighed is placed on the other end and
its weight is determined by measuring the
deflection of the hair with Cl microscope.
The use of the balance, therefore, falls into
three parts - construction, measurement of
hair deflection, and calibration.



C'onslruclion 
The cluarlz hairs were made by heating the 

middle of a quartz rod to white heat and pull- 
ing the ends apart very quickly. This draws 
out a fine hair, and in this instance a piece 
tibo~it 0.002 in .  ill diameter (slightly finer 
Lhan a hulnan hair) and about 28 in. long 
was selected. 

The rest of the balance consists of a case 
to protect the hair from draughts, and a 
~ ~ u u n l  to hold the hair in position. The 
complete balance is illustrated in the diagram. 
The case co~lsists of a glass tube, the inside of 
which is al~~minized, and contains a sinall 
amount of iadioactive material to prevent the 
build-1113 of electric charges which might 
atluswisc occur. One end of the case is 
covered by a removable glass lid through 
\vhich the hair is observed, and the other 
consists of a mount for the hair. 

'Khe mount for the hair was made from an 
all-glass hypodermic syringe with inter- 
changeilble parts, modified as shown. This 
mcthod of inou~lting has two advantages: 
different s i ~ e s  of hair can be readily inter- 
cha~~gecl; and a hair can be put into a con- 
vcnicnL position by bending the needle in 
which it is held and by moving the piston. 

Measurement of Fibre Deflection 
Deflection of the quartz hair could be 

measured to a precision of 0 001 5 mi11 
(0..00006 in.) using a microscope. Precision 
of this order requires a firm mounting, and 
this was achieved by turning the arm of the 
nlicroscope to a horizontal position and 
clan~ping the microbalailce horizontally in 
place of the stage. 

Calibration 
The microbalance was calibrated using a 

colorimetric method in which small crystals 
of fluorescein were placed on the hair and the 
deflection was measured. The iluorescein was 
then dissolved in a small quantity of 1%) 
sodi~inl carbonate solution and the amount of 
light it absorbed was measured accurately 
using a spectrop1~otomete1-. These results 
were then compared with a series of solutions 
of which the strengths were known accurately, 
and the final result was a graph showing the 
deflection of the hair against weight of 
material placed on it. The deflection was of 
the order of 0.610 illin/pgd:, and the balance 
performed satisfactorily for the range of 
fibre weights involved, namely 0.04-0.1 pg. 

* 1 pg = 1 millionth of a gramme. 
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Section through the completed microbalance.
A, Glass plunger, B, glass barrel, C, glass needle mount, allFom Cl hypodermic syringe; D, hypodermic needle, cut
(J/j'short; E, quartz hair - mounted in needle (D), using sealing wax; F, case ofglass tubing (aluminized internally);
G, clear glass lid, .tits ground end of case; H, parts glued with epoxy resin; I, pellet of radioactive material.

Construction
The quartz hairs were made by heating the

middle of a quartz rod to white heat and pull
ing the ends apart very quickly. This draws
out a fine hair, and in this instance a piece
about 0·002 in. in diameter (slightly finer
than a human hair) and about 2l in. long
was selected.

The rest of the balance consists of a case
to protect the hair from draughts, and a
mount to hold the hair in position. The
complete balance is illustrated in the diagram.
The case consists of a glass tube, the inside of
which is aluminized, and contains a small
amount of radioactive material to prevent the
build··up of electric charges which might
otherwise occur. One end of the case is
covered by a removable glass lid through
which the hair is observed, and the other
consists of a mount for the hair.

The mount for the hair was made from an
all-glass hypodermic syringe with inter
changeable parts, modified as shown. This
method of mounting has two advantages:
different sizes of hair can be readily inter
changed; and a hair can be put into a con
venient position by bending the needle in
which it is held and by moving the piston.

7

Measurement of Fibre Deflection
Deflection of the quartz hair could be

measured to a precision of 0·0015 mm
(0 ·00006 in.) using a microscope. Precision
of this order requires a firm mounting, and
this was achieved by turning the arm of the
microscope to a horizontal position and
clamping the microbalance horizontally in
place of the stage.

Calibration
The microbalance was calibrated using a

colorimetric method in which small crystals
of fluorescein were placed on the hair and the
deflection was measured. The fluorescein was
then dissolved in a small quantity of 1%
sodium carbonate solution and the amount of
light it absorbed was measured accurately
using a spectrophotometer. These results
were then compared with a series of solutions
of which the strengths were known accurately,
and the final result was a graph showing the
deflection of the hair against weight of
material placed on it. The deflection was of
the order of O· 610 mm/,ug*, and the balance
performed satisfactorily for the range of
fibre weights involved, namely 0·04-0' 1 ,ug.

* 1 fLg = 1 millionth of a gramme.
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Japan 
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N. Europe 

Beech, 
Japanese 

U.S.A. 

U.S.A. 
-- 
Taiwan 

Malaysia 

Malaysia 

Fiji 

MI. Africa 

Malaysia 

OAK, JAPANESI: Japan 

PINE, IJAl<ANA Brazil, 
Argm t h a  

S. Africa, 
Kenya 

PINE, S U G A R  U.S.A. 

U.S.A. 

N.Z. 
--- 
W. Africa -- ill I 1 .6  Scraya, white Malaysia, 
Borneo 

Bunna, 
India 

W a l ~ ~ u l ,  
African 

* 'rhese species are talien from various sources and are believed to be the best available. They are not, 
Ilowever, in ~llosl cases, based on tests carried out in this laboratory. 
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SHRINKAGE AND DENSITY OF AUSTRALIAN AND OTHER SOUTH-WEST PACIFIC WOODS

(Final instalment)

Density (lb/CLl ft) Shrinkage (%)

Air-dry Unit A.R. Green to 12 /'~ Moisture Conten t

Basic Tang, Rad.

8.R. A.H.. Tang. Rad. RR. I A.R. RR. I A.R.
.- .... --- -_.,----------- ._--_._------ ------ -'---~ ------ ---------

( 'ounlry
of

Origin
Species

[11. SPECIES IMPORTED INTO AUSTRALIA*
ASH, JAl'"NESE Japan 0·31t 0·17
-'-- --
BALTIC, [UiD N. Europe 30 4-4 2 ·1

BALTIC, WI-lITE N. Europe 8J;j: 4·0
. --,-- ---------_._-_. ---- ~.~

Beech, 0'41t 0'18
Japanese Japan

CEDAH, 22 2·2 1·1
WESTERN,RED U.S.A.

.. - -,--_._.__...._-_._---_.

HR, DOUGLAS 34 7-6 5·0
(COAST) U.S.A.

.._----------- -----
Hcmlock, Taiwan 27·8 32·8 32·8 0·29 0·16 3·4 3·2 1· 9 2·1

Chinese 22,3-33'2 25,8-39,8 25,8-39,8 0,23-0,35 0,07-0,25 \. 8-5'1 1,3-5,2 0'5-3 ·2 0,9-3,3
---,--~-.-----------~----- -
Jelutong Malaysia 29 1·5 1·0

-
KAPUR Malaysia 49 5·3 2·6

KAURI, FIJIAN Fiji 28·2 33·9 33·9 0·25 0'19 4'1 4·0 2·7 2·8
22,5-33,9 26· 5-41'4 26,5-41,3 0,18-0,32 0'09~0'283,1-5,2 3,1-4,8 \. 3-4'1 1,6-4,1

--------
tvIAlIOGANY, 31 2·5 1, 8

AFHICAN \\1. Africa

t-.lERANTl, RED Malaysia 32·5 40·3 38·7 0·30 0·17 7·7 4-4 2·2 1·8
. ----------_._---

OAK, JAPANESE Japan 0'35t 0'19

PINE, PAl{ANA Brazil, 35 7·9 4·0
Argentina

Pine, palula S. Africa, 23 5·3 2·3
Kenya

------
PINE, SUGAR U.S.A. 25 3·4 1·8
-------- -
REDWOOD D.S.A. 28 2·2 1·3

-
RIMU N.Z. 37 4·1 2·2
-------

SAPELE W.Africa 40 3·3 2·1
-----

I
Seraya, white Malaysia, 28·4 34·2 33·5 0·30 0·18 5 ·1 3·6 1·9 1·6

Borneo

TEAK Burma, 43 2·2 1·2
India

---_.-

Walnut, W. Africa 34 3'3 1·7
African

-----
* These species arc taken from various sources and are believed 10 be the best available. They are not,

howevcr, in most cases, based on lests carried OLlt in this laboratory.

t lkfore reconditioning. :j: Green to oven-dry.
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