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STORM DAMAGE THAT COULD 
HAVE BEEN AVOIDED 

ON THE AFTERNOON of December 11, 1969, 
a lreak storm caused extensive damage to 
buildings in parts of the southern and south- 
eastern suburbs of Melbourne. Altl~ough, 
as in most such cases, a final accurate assess- 
ment of the total cost of the damage will 
probably never be obtained, the cost to 
soine individuals was extremely high, parti- 
cularly where Ilouses or flats were completely 
unroofed. 

The severity of this particular storill in 
terms of wind speed was by no means un- 
us-ual. Other stornis with siinilar or greater 
wind velocity have been experienced within 
living iueinory and can be expected not once 
but several times during the normal life of 
the average domestic building. Such storn~s 
are not infrequent in country areas, but do 
less damage there in terms of total cost of 
repairs because of the lower density of hous- 
ing. 

Although many tiled roofs were danlaged 
during the storm in Melbourne, the major 
damage undoubtedly occurred to relatively 
flat roofs covered with metal sheeting. 
Whilst it might be unecononlic to construct 
houses to withstand the exceptionally violent 
storm expected once every 50 or 100 years, 
nevertl~eless, the average housel~older should 
expect his home to be proof against those 
storins which occur frequently and those of 

even greater severity which occur once every 
few years. 

It is not that little or nothing is known 
about the effect of winds in such storms, nor 
does it require expensive construction to 
provide against the sort of damage experi- 
enced in the recent one. It is known that in 
high winds the forces generated by the wind 
around house eaves, and particularly at the 
conless, can be very great and sufiicient to 
dislodge terracotta or cement tiles. However, 
the sound practice of wire-tying tiles to the 
roofing battens reduces to almost negligible 
proportions the risk of 1.osing tiles in a 
storm. 

Scarcely a year passes without reports of 
buildings losing their low-pitched or skillion 
roofs in storms, sonlelilnes of only moderate 
intensity. The physical principle involved in 
the tendency for a roof to lift is the same as 
the one that enables an aeroplane to take off 
and remain airborne. The reason why these 
roofs fly off is inuch more difficult to under- 
stand. More than 10 years ago, the Division 
of Forest Products drew attention to  the 
danger of inadequate building practice in the 
construction of low-pitched light-weight 
roofs and recoininended inexpensive nlethods 
to avoid these dangers (see Newsletters Nos. 
244 and 362). Its warning and reconmenda- 
tions have since been taken up and repeated 
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even greater severity which occur once every
few years.

It is not that little or nothing is known
about the effect of winds in such storms, nor
does it require expensive construction to
provide against the sort of damage experi­
enced in the recent one. It is known that in
high winds the forces generated by the wind
around house eaves, and particularly at the
corners, can be very great and sufficient to
dislodge terracotta or cement tiles. However,
the sound practice of wire-tying tiles to the
roofing battens reduces to almost negligible
proportions the risk of losing tiles in a
storm.

Scarcely a year passes without reports of
buildings losing their low-pitched or skillion
roofs in storms~ sometimes of only moderate
intensity. The physical principle involved in
the tendency for a roof to lift is the same as
the one that enables an aeroplane to take off
and remain airborne. The reason why these
roofs fly off is much more difficult to under­
stand. More than 10 years ago, the Division
of Forest Products drew attention to the
danger of inadequate building practice in the
construction of low-pitched light-weight
roofs and recommended inexpensive methods
to avoid these dangers (see Newsletters Nos.
244 and 362). Its warning and recommenda­
tions have since been taken up and repeated



in trade journals from time to time. In spite 
of this, some builders still seem to be un- 
aware of what constitutes proper practice, 
and continue to use the same methods as 
they would in dealing with a traditional tiled 
roof of higher piich. 

A check made on damage caused by the 
recent storin showed nuinerous exanlples of 
hopelessly inadequate fixing of roofs on 
houses and flats, and on verandahs over 
S ~ I O ~  ~SOI I~S .  

The foreseeable danger is that some 

builders may consider this particular storm 
as something out of the ordinary and, in 
repairing the damaged buildings, repeat the 
mistalces that were originally made in the 
roof construction. If this happens, there is a 
good chance that a number of people will 
undergo the same unfortunate experience 
during the next severe storin. There is no 
reason why they should because there is 110 

excuse for poor building practice, parti- 
cularly when good practice is relatively in- 
expensive and certainly inuch cheaper than 
the cost of repairs. 

United Nations Assignment for Dr. Kauman 

The Executive of CSIRO has given permission products. It is hoped that the new Institute 
to Dr. Walter G. Kaunzan, at present Assist- will progressively expand until it can act as a 
ant Chief of the Division, to accept a one- coilsultant body to industry, assist in develop- 
year appointment with the United Nations ment projects for process and product im- 
Industrial Development Organization provement, and undertake feasibility studies 
(UNIDO) in Paraguay. for new industries. 

Paraguay, a small land-locked country of 
29 inillion inhabitants in the heart of South 
America, is malting big efforts to raise the 
standard of living of her people. To promote 
exports and industrial developnlent generally, 
a new National Ilistitute of Technology and 
Standards has been set up as a cooperative 
project of the Paraguayan Government with 
the United Nations Development Program, 
with special emphasis on meat, forest 
products, and leather. Dr. Kauil~an will join 
this Institute as Timber and Wood Products 
Adviser and will be responsible for United 
Nations work in this field, in close collabora- 
tion with Paraguayan professional staff. 

Timber is one of Paraguay's most im- 
portant products, and reserves of excellent 
quality are said to be enormous. Tropical 
hardwoods and cedars in particular are 
among the most valuable species. A few 
years ago timber accounted for about 20% 
of total exports; in addition, Paraguay 
exports large quantities of quebracho tannin, 
tung oil, essential oils, and other forest 

Over the last few years Australian interest 
in South America has been steadily growing 
and a iluinber of new Embassies and Trade 
Coininissioi~er posts have recently been 
opened in South American countries. Con- 
siderable efforts have already been made by 
the Conmoilwealth Department of Trade 
and Industry and by priva.te industry to bring 
Australian products before potential con- 
sunless in South America through trade fairs 
and exhibitions. Similarly, South Americans 
are becoming increasingly interested in 
Australia. There is a steadily increasing flow 
of migrants coining to Australia from S o ~ ~ t h  
America, and the Chilean airline, LAN 
Chile, has recently opened a connection from 
Santiago to Tahiti via Easter Island to link 
up with services to Australia. 

Walter Kauman, who has been ill South 
America previously on a mission for F A 0  in 
Chile, feels that his assignment will be a very 
worth-while exercise. He left Australia on 
December 20 and hopes to return to the 
Division early in 197 1. 

in trade journals from time to time. In spite
of this, some builders still seem to be un­
aware of what constitutes proper practice,
and continue to use the same methods as
they would in dealing with a traditional tiled·
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A check made on damage caused by the
recent storm showed numerous examples of
hopelessly inadequate fixing of roofs on
houses and flats, and on verandahs over
shop fronts.

The foreseeable danger is that some

builders may consider this particular storm
as something out of the ordinary and, in
repairing the damaged buildings, repeat the
mistakes that were originally made in the
roof construction. If this happens, there is a
good chance that a number of people will
undergo the same unfortunate experience
during the next severe storm. There is no
reason why they should because there is no
excuse for poor building practice, parti­
cularly when good practice is relatively in­
expensive and certainly much cheaper than
the cost of repairs.

United Nations Assignment for Dr.· Kauman

The Executive ofCSIRO has given permission
to Dr. Waiter G. Kauman, at present Assist­
ant Chief of the Division, to accept a one­
year appointment with the United Nations
Jildustrial Development Organization
(UNIDO) in Paraguay.

Paraguay, a small land-locked country of
2t million inhabitants in the heart of South
America, is making big efforts to raise the
standard of living of her people. To promote
exports and industrial development generally,
a new National Institute of Technology and
Standards has been set up as a cooperative
project of the Paraguayan Government with
the United Nations Development Program,
with special emphasis on meat, forest
products, and leather. Dr. Kauman will join
this Institute as Timber and Wood Products
Adviser and will be responsible for United
Nations work in this field, in close collabora­
tion with Paraguayan professional staff.

Timber is one of Paraguay's most im­
pOl"tant products, and reserves of excellent
quality are said to be enormous. Tropical
hardwoods and cedars in particular are
among the most valuable species. A few
years ago timber accounted for about 20 %
of total exports; in addition, Paraguay
exports large quantities of quebracho tannin,
tung oil, essential oils, and other forest
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products. It is hoped that the new Institute
will progressively expand until it can act as a
consultant body to industry, assist in develop­
ment projects for process and product im­
provement, and undertake feasibility studies
for new industries.

Over the last few years Australian interest
in South America has been steadily growing
and a number of new Embassies and Trade
Commissioner posts have recently been
opened in South American countries. Con­
siderable efforts have already been made by
the Commonwealth Department of Trade
and Industry and by private industry to bring
Australian products before potential con­
sumers in South America through trade fairs
and exhibitions. Similarly, South Americans
are becoming increasingly interested in
Australia. There is a steadily increasing flow
of migrants coming to Australia from South
America, and the Chilean airline, LAN
Chile, has recently opened a connection from
Santiago to Tahiti via Easter Island to link
up with services to Australia.

WaIter Kauman, who has been in South
America previously on a mission for FAO in
Chile, feels that his assignment will be a very
worth-while exercise. He left Australia on
December 20 and hopes to return to the
Division early in 1971.



More Economical Use of Additives 

ALTHOUGH WOOD FIBRES are a remarkably 
versatile raw material, not all of the pro- 
perties that are required for certain grades 
of paper can be obtained without the addition 
of other materials. These may be incorp or- 
ated in the paper in various ways, but the 
Division's research in this field has been con- 
cerned inainly with "wet-end additives", 
which are s~~bstances conlinoilly added to the 
dilute fibre dispersion at the wet end of a 
paper machine, before the fibres are formed 
into a sheet. Examples of wet-end additives 
are starch, which improves the strength of 
the final paper sheet, titanium dioxide, which 
1nal;es the paper more opaque, and synthetic 
resins, \vhich by increasing the strength of 
the wet sheet during the forming stage per- 
mit faster running and greater productivity. 

Investigations on wet-end additives have 
been concerned with the way in which addi- 
tives are retained within the wet sheet. In the 
absence of retention aids, much of the addi- 
tive is lost when the water is drained away 
from the pulp suspension on the paper 
machine. Retention may be iiiproved by the 
addition of paper-in&ersY alum or certain 
water-soluble polyn~@%. Factors controlling 
additive retention have been studied: these 
include the electrical potential on the sur- 
faces of fibres and additive particles, the 
formation of bridges by long n~olecules 
between fibres and additives, and the aggrega- 
tion of additives. The relative inlportance of 
these factors has been shown to depend on 
the order of addition of the components, the 
acidity of the system, and the cheinical nature 
of the fibre and additive surfaces. 

0 B H IS ALSO O U T !  

I 
3 

Does 0 B H mean anything to you ? To a 
few Vjctorians it does, but to the inajority of 
potential timber users and specifiers it is 
meaningless. Spelling out the full title, 
Ordinary Building Hardwood, helps a little, 
but even so its implication to the uninitiated 
is still uncertain. If pressed for an explanation 
thobe who use the term may suggest it is 
synonymous with Building Grade Scantling 
as described in Australian Standards. But is 
it? No\vhere in Standards doc~linents is 
reference made to such a grade and 110 de- 
pendence can be placed on such material ever 
having been graded in accordance with an 
Australian Standard. The use of this term 
is most unsatisfactory and dangerous for 
structural material. Similarly, the use of 
other local terms, such as Select ex Merchant- 
able in relation to Douglas fir (Newsletter 
No. 366), is equally unsatisfactory. 

The point of this note is to draw attention 
to the necessity of being clear and precise i ~ i  

defining timber grades, particularly those 
used in the construction field. The correct 
ternlinology is given in Standards Association 
publications that have been prepared by 
groups such as sawmillers, timber me]-chants, 
architects, and others in the ind~lstry. The 
custoiner does not appreciate being conf~~sed 
with "trade jargon", particularly when there 
is no need for it. His natural reaction is one 
of suspicion. 

The Light Timber Framing Code being 
prepared for publication by the Standards , 
Association is generally acknowledged as a 
major step forward in the rationalization of 
timber usage in Australia. Its correct applica- 
tion will depend in large part on the under- 
standing and use of standasd timber terms 
and definitions. 

In the past the timber industry has not only 
recognized this and supported the Standards 
Association but it has also been in the fore- 
front in requesting and assisting the Associ- 
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the wet sheet during the forming stl:\.ge per­
mit faster running and greater productivity.

Investigations on wet-end additives have
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defining timber grades, particularly those
used in the construction field. The correct
terminology is given in Standards Association
publications that have been prepared by
groups such as sawmillers, timber merchants,
architects, and others in the industry. The
customer does not appreciate being confused
with "trade jargon", particularly when there
is no need for it. His natural reaction is one
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The Light Timber Framing Code being
prepared for publication by the Standards
Association is generally acknowledged as a
major step forward in the rationalization of
timber usage in Australia. Its correct applica­
tion will depend in large part on the under­
standing and use of standard timber terms
and definitions.

In the past the timber industry has not only
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Association but it has also been in the fore­
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ation to l i m ~ ~ ~ l l a t e  and p~lblish timber grading 
and terminology standards. Accordingly, in 
its own interests, the tiinber trade would now 
be well advised to take active steps to eliminate 
the use of non-standard terms sucll as 0 B H 
and Select ex Merchantable. Similarly, it 
should not use the Australian Standard 
grading names for timber that has not been 
graded to the Standards. If these measures 
are taken conf~lsion for the custonler will be 
reduced and greater confidence in structural 
timber will be generated. 

German-English Nomenclature of Forest and 
Timber Fungi by E. Bolza and N. E. M. 
Walters. Imt. Wood Sci. J. 23, 1969. (D.F.P. 
Reprint No. 730.) Availability.-Research 
workers, scientific libraries. 

This glossary has been prepared to help 
mycologists and plant pathologists to trace 
the correct meaning of names used in German 
papers, where fungi are often referred to by 
their coinmon names. The need for a refer- 
ence such as this has become more apparent 
with the more extensive planting of exotic 
tree species and the expanding research into 
forest pathology a.nd tiinberinycology through- 
out the world. 

WIDESPREAD INTEREST in the possibilities of 
exporting wood chips has led in turn to an 
interest in methods of debarking eucalypt logs. 
Two aspects of this topic are discussed in 
recent papers published by the Division. 

Manual Debarking of Eucalypt Pulpwood by 
W. D. Woodhead. Aust. Timb. J. 35(4), 1969. 
(D. F.Y. Reprint NO. 809.) 

Most eucalypt pulpwood at present harvested 
in Australia is debarked by hand tools, 
except in two pulp n~ills in Tasmania, where 
hydraulic debarking is used. This method is 
unlikely to be used widely, but there is a 

strong possibility that other types of debark- 
ing machines will be installed to handle the 
large volumes necessary in an operation 
designed to export wood chips. This paper 
reports in detail the results of a cooperative 
project conducted by the Division, the Forestry 
and Timber Bureau, the Forestry Department 
of the Australian National University, and 
A.P.M. Forests Pty. Ltd. The project was 
designed to establish manual debarking costs 
which could be used as a basis for assessing 
the performance of debarking machines. . . .  

Debarking of Eucalypts-a Review by W. D. 
Woodhead. Aust. ,,,; Tinlb. J.  35(7), 1969. 
(D. F.P. Reprht No. 799.) 

This paper suminarizes the factors affecting 
bark removal, the degree of separation re- 
quired, methods of separating bark from the 
chipped wood, inethods used for reducing 
bark adhesion, methods of removing bark, 
and, briefly, bark utilization. I t  provides 
useful background inforination for those 
likely to be involved in chipping either whole 
logs or mill offcuts. 

The Contribrition of Polypher~olic Wood Ex- 
tractives to Pulp Colom by W. E. Hillis. 
Appita 23(2), 1969. (D.F.P. Reprint No. 794.) 

Polyyl~enols are 'present in all pulpwoods, 
but their a.mount, con~position, and reaction 
to pulping conditions vary widely. Eucalypt 
woods contain a large ainount of poly- 
phenolic extractives which are dissolved 
during penetration of alkaline pulping liquors 
and are carried to the lumen wall of the fibre 
before pulping commences, producing vary- 
ing degrees of discoloration of the resultant 
pulp. 

The conlpounds responsible and the colours 
they produce are considered in detail in the 
paper, and possible ways of reducing the 
colour of pulp are discussed. I11 addition, 
attention is drawn to the possibility of re- 
ducing bleach requirements by attention to 
pulping procedures. 

Co~nplek rrrticles nzny be reprillterl f r . 0 1 1 ~  this Newsblter ~vithout special pe~wzission. If it is p~*oposerl to use 
ttlnter.icd jkonz sllclr urticles in ally other jortn, permission to publish inust f i s t  be obtained from the Divisiorz of 

Forest Products. 
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and terminology standards. Accordingly, in
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the use of non-standard terms such as 0 B H
and Select ex Merchantable. Similarly, it
should not use the Australian Standard
grading names for timber that has not been
graded to the Standards. If these measures
are taken confusion for the customer will be
red uced and greater confidence in structural
timber will be generated.
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Most eucalypt pulpwood at present harvested
in Australia is debarked by hand tools,
except in two pulp mills in Tasmania, where
hydraulic debarking is used. This method is
unlikely to be used widely, but there is a

strong possibility that other types of debark­
ing machines will be installed to handle the
large volumes necessary in an operation
designed to export wood chips. This paper
reports in detail the results of a cooperative
project conducted by the Division, the Forestry
and Timber Bureau, the Forestry Department
of the Australian National University, and
A.P:M. Forests Pty. Ltd. The project was
designed to establish manual debarking costs
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This paper summarizes the factors affecting
bark removal, the degree of separation re­
quired, methods of separating bark from the
chipped wood, methods used for reducing
bark adhesion, methods of removing bark,
and, briefly, bark utilization. It provides
useful background information for those
likely to be involved in chipping either whole
logs or mill offcuts.

The Contribution of Polyphenolic Wood Ex­
tractives to Pulp Colour by W. E. Hillis.
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Polyphenols are present in all pulpwoods,
but their amount, composition, and reaction
to pulping conditions vary widely. Eucalypt
woods contain a large amount of poly­
phenolic extractives which are dissolved
during penetration of alkaline pulping liquors
and are carried to the lumen wall of the fibre
before pulping commences, producing vary­
ing degrees of discoloration of the resultant
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The compounds responsible and the colours
they produce are considered in detail in the
paper, and possible ways of reducing the
colour of pulp are discussed. In addition,
attention is drawn to the possibility of re­
ducing bleach requirements by attention to
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Laboratory Testing 
of Timber Preservatives 
ainst Woodmrottin 

WITH THE DEVELOPMENT of many new wood 
preservatives in recent years, it is vitally 
important for assessment of their eHective- 
iless to proceed rapidly. Should they be 
marketed commercially, sufficient background 
information is then available to ellsure their 
correct usage. 

Assessment of the effectiveness of preser- 
vatives againsl decay is one important aspect 
of this work and the three main methods 
used are service records, field tests, and 
laboratory tests. 

The best assessment of a preservative is 
based on its performance in actual service, 
as in treated polcs, railway sleepers, etc. 
However, it is generally ~nany  years before 
si~cll service infor~nation is available and, for 
obvious reasons, the infornlation provided by 
this method is limited maiilly to coininonly 
used preservatives. 

In field tests timber specimens are treated 
will1 various loadings of the preservatives 
being tested and are exposed under con- 
ditions similar to service, e.g. "graveyard" 
tests. These tests are expensive to install and 
inspect and must be replicated in several 
sites. Again, inforination may not be 
available for several years and it may be at 
least 10-20 years before a test is completed. 

A great deal of valuable information may 
be obtained in a relatively short time from 

accelerated laboratory tests on wood pre- 
servatives, even though it may not always be 
possible to interpret res~ilts in terms of 
service performance. However, Ailstralian 
and overseas experience suggests that labo- 
ratory tests are a reasonably reliable guide to 
relative performance in service. Very quick 
answers to particular problems, which the 
field tests or service records cannot supply, 
may be obtained from laboratory tests. This 
is particularly the case with a new preservative 
which can be assessed for decay resistance in 
a few months (or even weeks) in the laboratory 
by comparing it with one or more reference 
preservatives of known performance. It is 
also possible to control test conditioils within 
defined limits and so study the effect of 
certain factors. In general, pure cultures of 
test fungi are used so that decay is rapid; 
reproducible results niay be obtained and 
results from different tests and from other 
laboratories niay be compared. 

Tests with Treated Wood Blocks 

The usual method of testing preservatives for 
decay resistance is to iinpregnate small blocks 
of readily decayed wood with various 
amounts of the preservative and expose them 
to attack by wood-destroying fungi. Since 
permanence, as well as initial toxicity, is a 
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of Timber Preservatives
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WITH THE DEVELOPMENT of many new wood
preservatives in recent years, it is vitally
important for assessment of their effective­
ness to proceed rapidly. Should they be
marketed commercially, sufficient background
information is then available to ensure their
correct usage.

Assessment of the effectiveness of preser­
vatives against decay is one important aspect
of this work and the three main methods
used are service records, field tests, and
laboratory tests.

The best assessment of a preservative is
based on its performance in actual service,
as in treated poles, railway sleepers, etc.
However, it is generally many years before
such service information is available and, for
obvious reasons, the information provided by
this method is limited mainly to commonly
used preservatives.

In field tests timber specimens are treated
with various loadings of the preservatives
being tested and are exposed under con­
ditions similar to service, e.g. "graveyard"
tests. These tests are expensive to install and
inspect and must be replicated in several
sites. Again, information may not be
available for several years and it may be at
least 10-20 years before a test is completed.

A great deal of valuable information may
be obtained in a relatively short time froni
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accelerated laboratory tests on wood pre­
servatives, even though it may not always be
possible to interpret results in terms of
service performance. However, Australian
and overseas experience suggests that labo­
ratory tests are a reasonably reliable guide to
relative performance in service. Very quick
answers to particular problems, which the
field tests or service records cannot supply,
may be obtained from laboratory tests. This
is particularly the case with a new preservative
which can be assessed for decay resistance in
a few months (or even weeks) in the laboratory
by comparing it with one or more reference
preservatives of known performance. It is
also possible to control test conditions within
defined limits and so study the effect of
certain factors. In general, pure cultures of
test fungi are used so that decay is rapid;
reproducible results may be obtained and
results from different tests and from other
laboratories may be compared.

Tests with Treated Wood Blocks

The usual method of testing preservatives for
decay resistance is to impregnate small blocks
of readily decayed wood with various
amounts of the preservative and expose them
to attack by wood-destroying fungi. Since
permanence, as well as initial toxicity, is a



Fig. [ . - - - A  fypiccrl soil-block decay . jut . .  

necessary characteristic of a good preser- 
valive, it is ust~al to expose the treated blocks 
lo a severe arlificial weathering before the 
decay test. This \+/eathering is intended to  
h a w  the scllne eifect on the preservative as 
prolonged exposure in service. 

111 our labosatory, the size and shape of 
the bloclis vary with different tests, but may 
bc 2/ i  1 ,, In. down to 2 x 3 ;c $ in. The 
block> are impregnated by sul^?jecting them 
to a vactrun~ in a desiccator for about hr, 
then allowing the preservative solution to 
cover them, a t  the same t i i m  releasing the 
vacuum. The bloclts are weighted so that 
they d o  not float and are thoroughly im- 
pregnaled with presesvatiw by reinaining in 
the solution at almospheric pressure for 
8 -  1 111.. Increasing concentrations of preser- 
vative solutions are used to give a range of 
loadings. 

La0o1 atory  eathe he ring procedu~*es have 
beell s t a n d a ~ d i ~ e d  in Britain, France, Ger- 
inauy, Aincrica, 2nd elsewhere. 111 testing 
creosotc the volatility and solubility are 
ili iport;~-~t,  and so the Amesican or British 
standard nxthods of \veathering are followed 
in which the bloclx are subjected to alternate 
periods in watsr and in a dry atmosphere at 
50dC, the \?hole p~ocedure lasling 2 or 4 
weeks. I n  the case of inorganic water-borne 
prescrvativcs (e.g. CCA), which are non- 

volatile, the volatilization part of weathering 
is omitted and the blocks are ~nerely sh, n k en 
in frequently changed distilled water a t  about 
30°C for 1 or 2 weeks, depending on the 
desired severity of the weathering. 

The decay method used in this laboratory 
is called the soil block method, whicll is also 
used in America and New Zealand. The 
wood-rotting fungus is grown on thin strips 
of decay-susceptible sap\vood (called "feeder 
strips"), which are placed on the surface of 
moist sterile soil in a glass jar. The soil is 
present merely to supply moisture necessary 
for growth or  the fungus. The test blocks are 
sterilized and are t l p ~  placed 011 the fungal 
myce1i~1n-1 in the jass (Fig. 1). The jass are 
incubated at 27°C and 70-80 W e l a t i v e  
humidity, the incubation period usually 
being between 6 and 20 weelts. The test 
blocks are then reinoved from the soil jars, 
wiped clean of fungal mycelium, and allowed 
to dry. Decay is assessed as the loss of 
weight expressed as a percentage of the initial 
weight. 'There are usually 2-6 seplicate 
blocks for each treatment. 

Threshold Value of a Preservative 

The best way to express the eKectiveness of a 
wood preservative as a single figure assess- 
ment is to quote the "threshold value". This 
is the minimum a lnomt  of preservative that 
is ef'fective in preventing decay by a particular 
fungus, under the conditions of test, and is 
usually exl~ressed in pounds weight of pre- 
servative per cubic foot of wood. The 
threshold value is obtained by plotting the 
amount of decay (or percentage weight loss) 
against the initial retention of the preservative. 

In some laboratories, especially in England, 
Germany, and Scandinavia, and for some 
tests in the laboratory here, the fungus is 
grown on a nutrient agar jelly and the bloclts 
placed on this cult~ire instead of on feeder 
strips on moist soil. Ho\vever, regardless of 
the method used for testing preservatives (or 
natural durability of wood), the selection of 
the test fungi is most important. Ideally, one 
should expose the specimens as nearly as 
possible to  those fungi which would attack 
the wood in service, but these are not always 
known and, in any case, they would usually 
be too numerous to test. Between 2 and 6 
fungi are selected which are of widespread 
occurrence, are active wood-rotters, grow 

Fig. I.---A typical soil-block decay jar.

necessary characteristic of a good preser­
vative, it is usual to expose the treated blocks
to a severe artificial weathering before the
decay test. This weathering is intended to
have the same effect on the preservative as
prolonged exposure in service.

]n our laboratory, the size and shape of
the blocks vary with different tests, but may
be 2 >~ I 1 in. down to i: X ~ >< ~ in. The
blocks are impregnated by subjecting them
to a vacuum in a desiccator for about -~ hr,
then allowing the preservative solution to
cover the111 , at the same time releasing the
vacuum. The blocks are weighted so that
they do not float and are thoroughly im­
pregnated with preservative by remaining in
the solution at atmospheric pressure for
l--l hL Increasing concentrations of preser­
vative solutions are used to give a range of
loadings.

Laboratory weathering procedures have
been standardized in Britain, France, Ger­
many, America, and elsewhere. In testing
creosote the volatility and solubility are
important, and so the American or British
standard methods of weathering are followed
in which the blocks are subjected to alternate
periods in water and in a dry atmosphere at
SO°C, the whole procedure lasting 2 or 4
weeks. I n the case of inorganic water-borne
preservatives (e.g. CCA), which are non-
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volatile, the volatilization part of weathering
is omitted and the blocks are merely shaken
in frequently changed distilled water at about
30°C for I or 2 weeks, depending on the
desired severity of the weathering.

The decay method used in this laboratory
is called the soil block method, which is also
used in America and New Zealand. The
wood-rotting fungus is grown on thin strips
of decay-susceptible sapwood (called "feeder
strips"), which are placed on the surface of
moist sterile soil in a glass jar. The soil is
present merely to supply moisture necessary
for growth of the fungus. The test blocks are
sterilized and are th~IT placed on the fungal
mycelium in the jars (Fig. 1). The jars are
incubated at 27°C and 70-80 % relative
humidity, the incubation period usually
being between 6 and 20 weeks. The test
blocks are then removed from the soil jars,
wiped clean of fungal mycelium, and allowed
to dry. Decay is assessed as the loss of
weight expressed as a percentage of the initial
weight. There are llsually 2-6 replicate
blocks for each treatment.

Threshold Value of a Preservative

The best way to express the effectiveness of a
wood preservative as a single figure assess­
ment is to quote the "threshold value". This
is the minimum amount of preservative that
is effective in preventing decay by a particular
fungus, under the conditions of test, and is
usually expressed in pounds weight of pre­
servative per cubic foot of wood. The
threshold value is obtained by plotting the
amount of decay (or percentage weight loss)
against the initial retention of the preservative.

In some laboratories, especially in England,
Germany, and Scandinavia, and for some
tests in the laboratory here, the fungus is
grown on a nutrient agar jelly and the blocks
placed on this culture instead of on feeder
strips on moist soil. However, regardless of
the method used for testing preservatives (or
natural durability of wood), the selection of
the test fungi is most important. Ideally, one
should expose the specimens as nearly as
possible to those fungi which would attack
the wood in service, but these are not always
known and, in any case, they would usually
be too numerous to test. Between 2 and 6
fungi are selected which are of widespread
occurrence, are active wood-rotters, grow



well under the conditions of test, and cause 
different types of rot, i.e. white rot and brown 
rot. In addition to these requirements, when 
testing preservatives or toxic substances some 
fungi must be included which are known to 
be particularly tolerant of one or more con- 
stituents of the preservative. For example, 
the fungus Lentintis leyideus is used through- 
out the world to test creosote preservatives 
because it is tolerant of high creosote con- 
centrations. 

Actual evaluation of wood preservatives 
can only be done reliably in a wood medium, 
but much initial testing can be done by 

measuring the effect of a preservative on the 
growth of a fungus on nutrient agar jelly or 
nutrient liquids. This approach may be used 
for selecting the fungi most tolerant to 
different preservatives for further testing, or 
for making detailed study of the tolerance of 
fungi to a particular constituent of a pre- 
servative, such as copper or arsenic, and the 
effect that other factors or substances may 
have on this tolerance. I t  must be realized, 
however, that the concentration of preser- 
vative effective in agar is 'often very different 
from that in wood, and the relative ranking 
of various preservatives may also be different. 

. :I 

THE DIVISION AND EDUCATION 

THE PART played by officers of the Division of 
Forest Products in helping to meet the in- 
creasing need for education in the field of 
forest products is not generally known. It is 
in many cases an "extra-curricular" activity 
which must be fitted in with the individual 
officer's norn~al duties, and since a one-hour 
lecture may take up to 10 hours' preparation, 
it is an activity that is not lightly undertaken. 

The Division is keenly aware of the respon- 
sibility for providing specialists to lecture 
since it has the largest association of such 
specialists in Australia. The fact that there 
are no tertiary-level courses in wood tech- 
nology specifically means that this situation 
will probably continue for some time, at least 
until industry recognizes the need to employ 
graduates in this field. 

Industsy education at all levels from 
operatives to management is beginning to 
emerge as an ilnportant factor in the demands 
for higher efficiency, lower costs, and an 
increasing share of a highly competitive 
market. These demands will be assisted 
nlaterially if staff are properly trained for the 
job they are to perform and, in the case of 
larger companies, if there are specialist pro- 
fessional staff in the management group. 

The following extract from the Division's 
Annual Report for 1968-69 will give some 
idea of the extent of its involvement in 
education. 

". . . Joint supervision with Melbourne 
University of two postgraduate students in 
forestry was undertaken. Six lectures were 

given to postgraduate students at the Mel- 
bourne University School of Architecture. 
Lectures were given to undergraduate students 
at  Melbourne University Schools of Forestry 
and Engineering, the A~lstralian National 
University School of Forestry, diploma 
students of the Victorian School of Forestry 
and certificate students of the Royal Mel- 
bourne Institute of Tecllnology. Some one 
l~undred and twenty tertiary level students 
have visited the Division during the year. 

"Assistance to the various industry spon- 
sored courses has been extended and the 
Division is now represented on the Timber 
D'evelopinent Council's Education Corn- 
inittee and the Victorian Sawinillers' Associa- 
tion Education Committee. Lectures have 
been given at  seminars and symposia at  
professional and industry level, also to pro- 
ductivity groups. The course on "Latest 
developments in sawing equipment and 
techniques" was organized again during tlle 
year and was attended by a further thirty 
sawmill executives. The course has been 
repeated four times, with a total attendance of 
approximately one hundred and twenty. A 
new series of lectures and field studies is in 
course of preparation and will be presented 
late in 1969." 

Since the above report was written, the 
sawmillers' course mentioned was held in 
Pert11 in October and registration closed with 
a waiting list. 

At tlle present 
various types are 

time industry courses of 
in operation in all States 

well under the conditions of test, and cause
different types of rot, i.e. white rot and brown
rot. In addition to these requirements, when
testing preservatives or toxic substances some
fungi must be included which are known to
be particularly tolerant of one or more con­
stituents of the preservative. For example,
the fungus Lentinus lepideus is used through­
out the world to test creosote preservatives
because it is tolerant of high creosote con­
centrations.

Actual evaluation of wood preservatives
can only be done reliably in a wood medium,
but much initial testing can be done by

measuring the effect of a preservative on the
growth of a fungus on nutrient agar jelly or
nutrient liquids. This approach may be used
for selecting the fungi most tolerant to
different preservatives for further testing, or
for making detailed study of the tolerance of
fungi to a particular constituent of a pre­
servative, such as copper or arsenic, and the

. effect that other factors or substances may
have on this tolerance. It must be realized,
however, that the concentration of preser­
vative effective in agar is often very different
from that in wood, and the relative ranking
of various preservatives may also be different.

THE DIVISION AND EDUCATION

THE PART played by officers of the Division of
Forest Products in helping to meet the in­
creasing need for education in the field of
forest products is not generally known. It is
in many cases an "extra-curricular" activity
which must be fitted in with the individual
officer's normal duties, and since a one-hour
lecture may take up to 10 hours' preparation,
it is an activity that is not lightly undertaken.

The Division is keenly aware of the respOil­
sibility for providing specialists to lecture
since it has the largest association of such
specialists in Australia. The fact that there
are no tertiary-level courses in wood tech­
nology specifically means that this situation
will probably continue for some time, at least
until ind lIstry recognizes the need to employ
graduates in this field.

Industry education at all levels from
operatives to management is beginning to
emerge as an important factor in the demands
for higher efficiency, lower costs, and an
increasing share of a highly competitive
market. These demands will be assisted
materially if staff are properly trained for the
job they are to perform and, in the case of
larger companies, if there are specialist pro­
fessional staff in the management group.

The following extract from the Division's
Annual Report for 1968-69 will give some
idea of the extent of its involvement in
education.

" ... Joint supervision with Melbourne
University of two postgraduate students in
forestry was undertaken. Six lectures were
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given to postgraduate students at the Mel­
bourne University School of Architecture.
Lectures were given to undergraduate students
at Melbourne University Schools of Forestry
and Engineering, the Australian National
University School of Forestry, diploma
students of the Victorian School of Forestry
and certificate students of the Royal Mel­
bourne Institute of Technology. Some one
hundred and twenty tertiary level students
have visited the Division during the year.

"Assistance to the various industry spon­
sored courses has been extended and the
Division is now represented on the Timber
Development Council's Education Com­
mittee and the Victorian Sawmillers' Associa­
tion Education Committee. Lectures have
been given at seminars and symposia at
professional and industry level, also to pro­
ductivity groups. The course on "Latest
developments in sawing equipment and
techniques" was organized again during the
year and was attended by a further thirty
sawmill executives. The course has been
repeated four times, with a total attendance of
approximately one hundred and twenty. A
new series of lectures and field studies is in
course of preparation and will be presented
late in 1969."

Since the above report was written, the
sawmillers' course mentioned was held in
Perth in October and registration closed with
a waiting list.

At the present time industry courses of
various types are in operation in all States



except 'I'asmania, and in each case a general 
eleinentary wood technology course is avail- 
able. These courses are suitable for opera- 
tives, sales staff, and all other employees in 
the timber industry who would benefit from 
such training. From this year, two new 
courses will be available by correspondence 
(no geographical limits) from the Royal 
Melbourne Institute of Tecl~nology. Both 
are certificate courses and have been designed 
in collaboration with the Division. The 
eleinentary course is for the "Timber Industry 
Supervision Certificate", designed for students 
of trade-technician status (overseer), in which 

passes must be obtained in four subjects. 
The more advanced course is for the "Timber 
Industry Administration Certificate" and is 
designed for students of subprofessional. 
status (heads of departments, etc.); passes 
must be obtained in ten subjects. 

Inforination on any of the above courses 
may be obtained by writing to either the 
Timber Developnlent Association in the 
State concerned, the Timber Development 
Council of Australia, or the Victorian Saw- 
millers' Association in the case of the two 

, - 
certificate courses at the Royal Melbourne , ' 

Institute of Technology. 
1 ;/ 

i, 

New Radiata Pine Standards 

'The Standards Association of Australia has 
recently released a set of standard grading 
rules for radiata pine. All are of interest 
because of the importance of this species to 
the timber economy of Australia. Of par- 
ticular significance is AS 078, Visually 
Graded Radiata Pine for Structural Purposes. 

The grading rules in this standard are based 
on sound timber teclmology principles and, 
correspondingly, several useful innovations 
have been introd~~ced. These permit the 
producer to take advantage of the inherent 
strength properties of the species, while at  
the same time ensuring that the purchaser 
receives a prod L L C ~  with relatively uniform 
characteristics and predictable structural 
yerfonnance. An exainple of this is the 
1iinitatio1-1 on the size of a lcnot in relation 
to its position in the piece of timber. Knots 
have a varying influence on strength depend- 
ing 011 their location. AS 078  exploits this 
by permitting lcnots of larger size in the 
lightly stressed areas than allowed elsewhere. 
Similarly, as species density and strengtl~ are 
closely related, application of the grading 
rule on density leads to rejection of pieces in 
any parcel that may inherently be exception- 
ally weak. 

Timber confor~ning to AS 078 must be 
dry, i.e, at a moisture content of 15 % or less. 

This was also required in the previous radiata 
pine standards, Int. 376 and 377, but is 
mentioned here because it is not the usual 
practice with structural timbers in other spe- 
cies. Prior seasoning of the timber brings to  
the user the advantages of increased strength, 
lighter weight, improved stability and dur- 
ability if kept dry, and superior nail-holding 
capacity. 

Other examples indicative of the efforts 
made to supply a superior product may be 
found in the clauses relating to tolerances, 
branding, limitation on curvature of growth 
rings to exclude relatively weak and unstable 
material near the pith, assigning of stress 
grade values, and the provision of special 
stud grades. 

The advent of this standard and others in 
the group, relating to sawn boards and milled 
products, indicates that the timber industry 
is prepared to satisfy the more sophisticated 
requiren~ents of contemporary society and 
meet the challenge from other structural 
1nateria.l~. 

(Also recently released is another radiata 
pine standard of particular interest, AS 085  
Pirzzrs Structural Plywood. This will be the 
subject of a separate article in the near 
f ~ ~ t ~ w e . )  

Complete m.ticles nzaj? be repriuted fr-om this Newsletter without speciul per~nissiorz. If it is proposed to use 
i~zuleric~l jio1~2 s~lclz urticles irz any other foim, permission to publish lnust f i s t  be obtained fr-om the Division of 

Forest Products. 
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except Tasmania, and in each case a general
elementary wood technology course is avail­
able. These courses are suitable for opera­
tives, sales staff, and all other employees in
the timber industry who would benefit from
such training. From this year, two new
courses will be available by correspondence
(no geographical limits) from the Royal
Melbourne Institute of Technology. Both
are certificate courses and have been designed
in collaboration with the Division. The
elementary course is for the "Timber Industry
Supervision Certificate", designed for students
of trade-technician status (overseer), in which

passes must be obtained in four subjects.
The more advanced course is for the "Timber
Industry Administration Certificate" and is
designed for students of subprofessional
status (heads of departments, etc.); passes
must be obtained in ten subjects.

Information on any of the above courses
may be obtained by writing to either the
Timber Development Association in the
State concerned, the Timber Development
Council of Australia, or the Victorian Saw­
millers' Association in the case of the two
certificate courses at the Royal Melbourne
Institute of Technology.

New Radiata Pine Standards

The Standards Association of Australia has
recently released a set of standard grading
rules for radiata pine. All are of interest
because of the importance of this species to
the timber economy of Australia. Of par­
ticular significance is AS 078, Visually
Graded Radiata Pine for Structural Purposes.

The grading rules in this standard are based
on sound timber technology principles and,
correspondingly, several useful innovations
have been introduced. These permit the
producer to take advantage of the inherent
strength properties of the species, while at
the same time ensuring that the purchaser
receives a product with relatively uniform
characteristics and predictable structural
performance. An example of this is the
limitation on the size of a knot in relation
to its position in the piece of timber. Knots
have a varying influence on strength depend­
ing on their location. AS 078 exploits this
by permitting knots of larger size in the
lightly stressed areas than allowed elsewhere.
Similarly, as species density and strength are
closely related, application of the grading
rule on density leads to rejection of pieces in
any parcel that may inherently be exception­
ally weak.

Timber conforming to AS 078 must be
dry, i.e. at a moisture content of 15 %orless.

This was also required in the previous radiata
pine standards, Int. 376 and 377, but is
mentioned here because it is not the usual
practice with structural timbers in other spe­
cies. Prior seasoning of the timber brings to
the user the advantages of increased strength,
lighter weight, improved stability and dur­
ability if kept dry, and superior nail-holding
capacity.

Other examples indicative of the efforts
made to supply a superior product may be
found in the clauses relating to tolerances,
branding, limitation on curvature of growth
rings to exclude relatively weak and unstable
material near the pith, assigning of stress
grade values, and the provision of special
stud grades.

The advent of this standard and others in
the group, relating to sawn boards and milled
products, indicates that the timber industry
is prepared to satisfy the more sophisticated
requirements of contemporary society and
meet the challenge from other structural
materials.

(Also recently released is another radiata
pine standard of particular interest, AS 085
Pinus Structural Plywood. This will be the
subject of a separate article in the near
future.)

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

Forest Products.
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Drying Hardwoods for 
Structural Uses 

By F. J. Christensen, Timber Conversion Section 

THE DECLINING USE of sawn timber was 
reviewed in Newsletter No. 368, where it was 
suggested that this trend alight be halted if 
more attention was given to (a) timber 
research and developinent, particularly in 
relation to new products and techniques, 
(b) market research and planned production, 
and (c) merchandising, especially proinotion 
of timber. Reference was also made to the 
cooperative research being carried out by the 
Divisio~l and the Queensland Department of 
Forestry on the drying of studs sawn from 
young plantation-grown hoop and slash 
pines. This present article refers to three 
aspects of work currently being conducted by 
the Division on struct-ural-sized "ash" euca- 
lypts : 

B, an examination of drying behaviour ; 
@ assessment of the most econoinic inethod 

of drying; 
8 preve~ltion or alleviation of spring due 

lo the release of growth stresses at time of 
sawing and/or uneven longit~idinal shrinkage 
during drying. 

If sales of hardwood scantlings are to be 
maintained or expanded above existing 
levels, there is an urgent need to increase the 
production of dried and diinensioned hard- 
wood studs already being marketed in both 
Victoria and Tasmania. The principal 
species currently bei~lg considered are mess- 

mate stringybark, mountain ash, silvertop 
ash, and alpine ash, the drying behaviour of 
which is well-known to most sawinillers in 
the south-eastern States at least. The lnain 
problem of drying hardwoods in structural 
sizes is to find an economic method of 
drying a material that has a low moisture 
diffusion rate (i.e. dries slowly) and is prone 
to develop severe drying degrade unless 
treated gently. 

Present thoughts are to dry li-in. and 
2-in. material to  an average moisture con- 
tent of about 20(7& recondition, and then 
dress to the finished width. Timber dried only 
to this moisture content is not f~illy "stabi- 
lized" ; however, this processing would 
produce material having (i) most of the 
collapse shrinkage removed, (ii) normal 
shrinkage halved, and (iii) a coininon 
dimension when nearly dry. Although such 
material might cost $5 or so more per 100 
super ft than green hardwood, improved 
perforil~ance in service is expected to more 
than offset its higher price (i.e. lower labour 
and maintenance costs). The use of spirally 
grooved nails, already available (although 
not yet manufactured) in Australia, should 
overcome the difficulty of nailing the above 
hardwoods in a substantially dry state. The 
reason for suggesting a dried moisture 
content of 20 "/,s economic-removal of 
further moisture can increase drying costs 
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THE DECLINING USE of sawn timber was
reviewed in Newsletter No. 368, where it was
suggested that this trend might be halted if
more attention was given to (a) timber
research and development, particularly in
relation to new products and techniques,
(b) market research and planned production,
and (c) merchandising, especially promotion
of timber. Reference was also made to the
cooperative research being carried out by the
Division and the Queensland Department of
Forestry on the drying of studs sawn from
young plantation-grown hoop and slash
pines. This present article refers to three
aspects of work currently being conducted by
the Division on structural-sized "ash" euca­
lypts:

• an examination of drying behaviour;
• assessment ofthe most economic method

of drying;

• prevention or alleviation of spring due
to the release of growth stresses at time of
sawing and/or uneven longitudinal shrinkage
d II ring drying.

If. sales of hardwood scantlings are to be
maintained or expanded above existing
levels, there is an urgent need to increase the
production of dried and dimensioned hard­
wood studs already being marketed in both
Victoria and Tasmania. The principal
species currently being considered are mess-

I

mate stringybark, mountain ash, silvertop
ash, and alpine ash, the drying behaviour of
which is well-known to most sawmillers in
the south-eastern States at least. The main
problem of drying hardwoods in structural
sizes is to find an economic method of
drying a material that has a low moisture
diffusion rate (i.e. dries slowly) and is prone
to develop severe drying degrade unless
treated gently.

Present thoughts are to dry It-in. and
2-in. material to an average moisture con­
tent of about 20 %, recondition, and then
dress to the finished width. Timber dried only
to this moisture content is not fully "stabi­
lized" ; however, this processing would
produce material having (i) most of the
collapse shrinkage removed, (ii) normal
shrinkage halved, and (iii) a common
dimension when nearly dry. Although such
material might cost $5 or so more per 100
super ft than green hardwood, improved
performance in service is expected to more
than offset its higher price (i.e. lower labour
and maintenance costs). The use of spirally
grooved nails, already available (although
not yet manufactured) in Australia, should
overcome the difficulty of nailing the above
hardwoods in a substantially dry state. The
reason for suggesting a dried moisture
content of 20 % is economic-removal of
further moisture can increase drying costs



disproporlionately. 
Customer acceptance of a product, par- 

ticularly a new one, is greatly influenced by 
its appearance. It is desirable, therefore, 
[hat hardwood studs sho~ild be dsied without 
appseciable degrade, even though extensive 
surl'ace checking is unlikely to impair 
slre~igth aignilicautly. This means drying 
undes relatively mild conditions. 'The 
Division has recently designed and con- 
strwled a low-temperature forced-air dryer 
with a 15-fi working section for obtaining 
infosination on the experimental drying of 
3-ili. 11a1 dwood ~lndcs such conditions. 

The i3ivision is currently looking at the 
economics of a numbcr of different drying 
combinations, and expects to be able to 
offer guide lines to industry in  this area. In 
contsasl Lo tlie drying of conifers, the main 
psoblem with 2-in.-thick hardwood is its 
slow dlyilig sate: of the order of 9-12 

months for natural air drying and 2-3 
rnonlhs for forced air drying. Either way, 
capital investment and/or operating costs are 
likely to  be high, though probably still 
economic. 

Another related problem receiving con- 
sideration is the prevention or alleviation of 
spring in dried hardwood. This can be 
niinimized by back-sawing, which is suitable 
for stud material since practically no surface 
checking will then occur on working edges. 
Eliminating spring will improve log recovery 
by permitting material to be sawn to closer 
tolerances than w o ~ ~ l d  otherwise be the case. 
.Jointing and lamina\ing could also be used 
if spring cannot be controlled satisfaclorily 
i n  other ways. And, linally, finger jointing of 
"shorts" into s t~ tds  could be the solution 
required for efl'ectively overcoming another 
of the problems in the hardwood production 
area. 

THE DIVISION OF F~RISI- PROIIUCI-s is 
investigating the uses of bark in anticipation 
of the large volume being made available as a 
by-product from the production of wood 
chips. 

Bark may comprise up to 2 j 0 , ,  of the 
volume oi' a log, depending on its size, and 
the disposal of large quantities poses a 
problem for industry. Many diftisrent uses 
for bark have been proposed, but for tecl~nical 
o r  econoniic reasons one of the few that ha\e 
proved suitable in Australia is as fuel Sol. 
steam-raising. I f  this outlet is not available 
tlie disposal of large volumes of bark by 
burning in an incinerator, using as a ijll, or  
by dumping may be at significant cost. 

In some overseas countries, notably the 
U.S.A., bark is used as a mulch and as a 
decorative material for parks, gardens, and 
roadside borders. It is also now being 
marketed extensively as a soil aniendment 
after the addition of fertilizers and a period 
of coniposting. 

In association with the Victorian Depart- 
ment of Agriculture, the Division has 
initiated a series of trials using wood bark as 
an orchard mulch. 111 three trials so far 
established, pine bark has been used as a 
m~i lch  under apple trees at Harcourt, 

disproportionately.
Customer acceptance of a prod uct, par­

ticularly a new one, is greatly influenced by
its appearance. It is desirable, therefore,
that hard\vood studs should be dried without
appreciable degrade, even though extensive
surface checking is unlikely to impair
strength significantly. This means drying
under relatively mild conditions. The
Division has recently designed and con­
structed a low-temperature forced-air dryer
svith a 15-ft working section for obtaining
information on the experimental drying of
2-in. hardwood under such conditions.

The Division is currently looking at the
economics of a number of different drying
combinations, and expects to be able to
offer guide lines to industry in this area. In
contrast to the drying of conifers, the main
problem with 2-in.-thick hardwood is its
slow drying rate: of the order of 9-12

months for natural air drying and 2-3
months for forced ai~' drying. Either way,
capital investment and/or operating costs are
likely t? be high, though probably still
economic.

Another related problem recelVlI1g con­
sideration is the prevention or alleviation of
spring in dried hardwood. This can be
minimized by back-sawing, which is suitable
for stud material since practically no surface
checking will then occur on working edges.
Eliminating spring will improve log recovery
by permitting material to be sawn to closer
tolerances than would otherwise be the case.
.Tointing and lamina!ing could also be used
if spring cannot be· controlled satisfactorily
in other ways. And, fi.nally, finger jointing of
"shorts" into studs could be the solution
required for effectively overcoming another
of the problems iri the hardwood production
area.

THE USE OF BARK AS .A MULCH

An apple free six months after planting and mulched
lI'ilh radiata pine bark.
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THE DIVISION OF FOREST PRODUCTS is
investigating the uses of bark in anticipation
of the large volume being made available as a
by-prod uct from the prod uction of wood
chips.

Bark may comprise up to 25 of the
volume of a log, depending on its size, and
the disposal of large quantities poses a
problem for industry. Many different uses
for bark have been proposed, but for technical
or economic reasons one of the few that have
proved suitable in Australia is as fuel for
steam-raising. If this outlet is not available
the disposal of large volumes of bark by
burning in an incinerator, using as a fill, or
by dumping may be at significant cost.

In some overseas countries, notably the
U.S.A., bark is used as a mulch and as a
decorative material for parks, gardens, and
roadside borders. It is also now being
marketed extensively as a soil amendment
after the addition of fertilizers and a period
of composting.

In association with the Victorian Depart­
ment of Agriculture, the Division has
initiated a series of trials using wood bark as
an orchard mulch. In three trials so far
established, pine bark has been used as a
mulch under apple trees· at Harcourt,



Pakenham, and Poinonal in Victoria and 
plans are in hand to establish another trial in 
a vineyard. 

The radiata pine bark was removed from 
logs by both hand and machine and trans- 
ported in bulk over a short distance and from 
a more distant source in bags. The bark was 
spread by hand in 3-ft-wide strips running the 
full length of the rows or in 6-ft lengths for 
each tree; depth was from 3 to 5 in. Two of 
the trials were with young trees which have 
trickle irrigation from flexible pipes laid along 
the rows. Fertilizer and weedicide treatments 
have been iacorporated as other factors in the 
trials. 

It is anticipated that '  the mulch will 

improve growth by reducing moisture loss, 
lowering sulnmer soil temperature, and also 
restricting weed growth. 

Results so far from the trials are very 
promising; the growth of young trees five 
lno~lrhs after planting has been improved in 
comparison with control plants, which were 
not mulched. Detailed evaluation of the 
trial over a period of years will indicate how 
the yield of fruit is affected and provide data 
to show whether the costs of transporting and 
spreading the bark can be justified. 

It is hoped to include hardwood barks in 
the series of trials and to extend the trials to 
other fruits. Further!.iilfor~nation and results 
will be given as th$trials proceed. 

What is  "S t ress  Grade"? 
STRESS GRADE is a term recently introduced 
into Australian timber standards, but it is one 
of rapidly increasing importance. It will be 
a basic feature of the Light Timber Framing 
Code and the Timber Engineering Design 
Code, both in the course of preparation. 
Generally, it is a gradi~ig index of the capacity 
of a piece of timber to  perform satisfactorily 
in a structural capacity in a building. More 
precisely it would be defined as: "the 
classification of a piece of timber for struc- 
tural purposes, by means of either visual or 
mechanical grading, to indicate primarily the 
basic working stress in bending for purposes 
of design and, by implication, the basic 
working stresses for other properties normally 
used in engineering or building design. The 
stress grade is designated in a form such as 
"1000f" which indicates that for such a 
grade of material, the basic working stress in 
bending is 1000 Ib/sq in." 

With a slight difference in wording the 
above definition parallels that given in 
AS 078 ,  Visually Graded Radiata Pine for 
Structural Purposes. 

Some may wonder why this tern1 has been 
introduced and how it relates to others used 
in the description of structural timber and to 
the strength-grouping system used with 
Australian timbers (see Newsletters Nos. 324 
and 329). 

The advantages of the term "stress grade" 
are basically twofold. Firstly, by its use the 
descriptive t e r m  for structural timber, 
Select, Standard, etc., can be avoided. This 
will help the timber industry by preventing an 
obvious confusion with appearance grades 
which also carry the same classification names, 
select and standard grade lining, for example. 
It will also help the buyer or specifier to whom 
terms such as Select, Select Merchantable, and 
Select Engineering Grade tell little of the 
structural adequacy of the timber and are 
capable of conveying incorrect impressions 
of the suitability of timber being ordered or 
specified for specific structural purposes. 

The second advantage steins from the 
interlocking of stress grades, visual grades, 
and strength groups. With the seven strength 
groups now being introduced to replace the 

Visual Grade 
(see AS 081, 

082, 084) 

Stress Grade Appropriate to Timber of Strength Group 
-- 

S 1 S2 S3 S4 S5 S6 S7 

Select 
Standard 
Building 

4000f 3200f 2500f 2000f 1600f 1 250f 1 OOOf 
3200f 2500f 2000f 1600f 1 250f 1 OOOf 8OOf 
2500f 2000f 1600f 1 250f 1 OOOf 800f 630f 
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Pakenham, and Pomonal in Victoria and
plans are in hand to establish another trial in
a vineyard.

The radiata pine bark was removed from
logs by both hand and machine and trans­
ported in bulk over a short distance and from
a more distant source in bags. The bark was
spread by hand in 3~ft-wide strips running the
full length of the rows or in 6-ft lengths for
each tree; depth was from 3 to 5 in. Two of
the trials were with young trees which have
trickle irrigation from flexible pipes laid along
the rows. Fertilizer and weedicide treatments
have been incorporated as other factors in the
trials.

It is anticipated that' the mulch will

improve growth by reducing moisture loss,
lowering summer soil temperature, and also
restricting weed growth.

Results so far from the trials are very
promising; the growth of young trees five
months after planting has been improved in
comparison with control plants, which were
not mulched. Detai led evaluation of the
trial over a period of years will indicate how
the yield of fruit is affected and provide data
to show whether the costs of transporting and
spreading the bark can be justified.

It is hoped to include hardwood barks in
the series of trials and to extend the trials to
other fruits. Further,information and results
will be given as th{itrials proceed.

What is "Stress Grade"?
STRESS GRADE is a term recently introduced
into Australian timber standards, but it is one
of rapidly increasing importance. It will be
a basic feature of the Light Timber Framing
Code and the Timber Engineering Design
Code, both in the course of preparation.
Generally, it is a grading index of the capacity
of a piece of timber to perform satisfactorily
in a structural capacity in a building. More
precisely it would be defined as: "the
classification of a piece of timber for struc­
tural purposes, by means of either visual or
mechanical grading, to indicate primarily the
basic working stress in bending for purposes
of design and, by implication, the basic
working stresses for other properties normally
used in engineering or building design. The
stress grade is designated in a form such as
"10001''' which indicates that for such a
grade of material, the basic working stress in
bending is 1000 lb/sq in."

With a slight difference in wording the
above definition parallels that given in
AS 078, Visually Graded Radiata Pine for
Structural Purposes.

Some may wonder why this term has been
introduced and how it relates to others used
in the description of structural timber and to
the strength-grouping system used with
Australian timbers (see Newsletters Nos. 324
and 329).

The advantages of the term "stress grade"
are basically twofold. Firstly, by its use the
descriptive terms for structural timber,
Select, Standard, etc., can be avoided. This
will help the timber industry by preventing an
obvious confusion with appearance grades
which also carry the same classification names,
select and standard grade lining, for example.
It will also helpthe buyer or specifier to whom
terms such as Select, Select Merchantable, and
Select Engineering Grade tell little of the
structural adequacy of the timber and are
capable of conveying incorrect impressions
of the suitability of timber being ordered or
specified for specific structural purposes.

The second advantage stems from the
interlocking of stress grades, visual grades,
and strength groups. With the seven strength
groups now being introduced to replace the

Visual Grade Stress Grade Appropriate to Timber of Strength Group
(see A8 081,

082,084) 81 82 83 84 85 86 87

Select 4000f 3200f 2500f 2000f 1600f 1250f 1000f
Standard 3200f 2500f 2000f 1600f 1250f 1000f SOOf
Building 2500f 2000f 1600f 1250f 1000f 800f 630f
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old strength groups A, B, C, and D, and 
allowing for three structural grades in each, 
ihese is a total of 21 possible coll~bi~~ations. 
The stress-grade system effectively reduces 
this to nine coinbinations as illustrated in the 
preceding table. Unless there is a reason for 
r eq~ l i r i~~g  a particular species or visual grade, 
say for durability or appearance purposes, 
the11 the engineer is oilly concerned with the 
stress-grade value appropriate to each 

member. 
For each basic working stress in bending as 

indicated by the stress-grade tenn, there are 
corresponding basic working stresses in 
tension, shear, and compression. At present, 
such coinbinations are shown in the Timber 
Engineering Design Handbook, but modified 
values based on latest research results will be 
shown in the Timber Engineering Design 
Code. 

Shrinkage and Density of Marri (Eucalyptus calophylla) 
THE DATA published in 1961 for inarri (Div. are included below ,the usual data, which 
For. -Prod. Technol. Pap. No. 13) were based should be interprethd as indicated in the 
on only a sinall sample. Further tests have instructions given on page 8 of the paper. The 
now been carried out and the inforlnation additional data include green density and 
below should replace that previously pub- moisture content as well as radial and 
lished. tangential intersection point. 

Data additional to those already published -R. S. T. Kingston and Beverley Budge11 

TABLE 1 
(Replacement data, p. 36) , 

Species 

h lARRl 
E~rcul~prus 

culophyllu 

W .  Aust. 

Density 

I I 
--- 

Unit 

Ib/cu fi 

g/c.c. 

Air-dry Air-dry 
Basic I B.R. I A.R. 

Additional information 

Shrinkage ( %) 

Green 
Density 

I Green to 12% M.C. 

Green 
M.C. I In  Point 

T 

R 

Unit 
A.R. 

Co~uplcle uriicles ~lzciy be reprillted fronz this Newsletter wilhout specicil yerniission. If' it is proposed to rise 
11lniei.i~i1 jkml such urticles in ally other form, permission to publish must ,first be obtaitzed fi-om the Division of 

Forest Procl~tcts. 

B.R. 

6 . 9  
19 0.29 
3.6-10.7 

3 . 6  
18 0.16 
2.1-5.2 

Printed by CSIRO, Melbourne 

A.R. 

6 . 3  
19 0.29 
3.2-10.0 

3 . 3  
18 0.17 

1.8-5.1 

old strength groups A, B, C, and D, and
allowing for three structural grades in each,
there is a total of 21 possible combinations.
The stress-grade system effectively reduces
this to nine combinations as illustrated in the
preceding table. Unless there is a reason for
requiring a particular species or visual grade,
say for durability or appearance purposes,
then the engineer is only concerned with the
stress-grade value appropriate to each

inember.
For each basic working stress in bending as

indicated by the stress-grade term, there are
corresponding basic working stresses in
tension, shear, and compression. At present,
such combinations are shown in the Timber
Engineering Design Handbook, but modified
values based on latest research results will be
shown in the Timber Engineering Design
Code.

Shrinkage and Density of Marri (E.uca/yptus ca/ophylla)
THE DATA published in 1961 for marri (Div.
For. Prod. TechnoL Pap. No. 13) were based
on only a small sample. Further tests have
now been carried out and the information
below should replace that previously pub­
lished.

Data additional to those already published

are included below the usual data, which
should be interpreted as indicated in the
instructions given on page 8 of the paper. The
additional data include green density and
moisture content as well as radial and
tangential intersection point.

-R. S. T. Kingston and Beverley Budgen

TABLE 1

(Replacement data, p. 36)

Density Shrinkage (%)

Species Green to 12% M.C.

Unit Basic
Air-dry Air-dry Unit

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

MARRl Ib/ctl ft 41-3 51-6 51·1 T 6·9 6·3 0·38
El/caIYPIl/S 19 0-91 19 1·14 19 1·l3 19 0·29 19 0·29 16 0·007

ca/ophyl/a 32·8-49·8 41·1-62·4 40-5-62'3 3· 6-10 -7 3·2-10·0 0-29-0'46

W. Aust. g/c_c. 0·662 0·827 0-819 R 3·6 3·3 0·24
19 0·0146 19 0·0183 19 0-0181 18 0·16 18 0·17 17 0-008
0'526-0'798 0'659-1-000 0,649-0,999 2,1-5,2 1· 8-5'1 0-17-0'33

Additional information

Ib/ctl ft

Green
Density

75-3
19 I· 09
66 '1-84'1

Green
M.C.

83·2
19 2·86
54 -9-111'0

Intersection Point

T 29·4
16

g/c.C. 1 -207
19 0·0175
1'060-1, 348

R 25·6
16

----_._.._..;..-_._-..:.._---_:.-----~-----'---'-----........;.-----'------

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

Forest Products.

Printed by CSIRO, Melbourne



N U M B E R  37% MAY 1970 

By F. A. Dale, Preservation Section 

WI~LIILVLII W I N D  A N D  W A I E R  combine to 
attacl, sea-shorc, M e ,  or  river-bank, Limber 
can be used to prevent erosion. C ~ O I V ~ I I Q  
limber is ihe siinplest protection and some 
varieties such as mangrove, tea-tsee, and 
casuarina will thrive in or  close lo  salt water. 
The Carnous silt jetties in the Gippsland 
l-d,es ale  examples of this. Where man has 
l o  protect the shore hiinself, timber is oftell 
used because of its lightness, strength, and 
rcailic11r:c, or  ability to  absorb energy fiom 
Lhc waves. 

A 11-acfiiion of: timbcr shose protection has 
evolved in the Northern I-f emisphere, ranging 
li-0111 the gsoynes and bseakwaters of the 
English coast l o  the Pclscincs or woven ;;rillow 
mats ~iscd to psotect tile Dutch dykes. 

Iiiiherto, Australia has been fortunate in  
having ample supplies of heavy, durable 
hardwoods which have given many decades 
of scsvice. With the ctecline in supplies of 
tllesc timl~ers other materials such as steel and 
concsctc have been used in their place. In the 
co~lrse of this transition sonle of the unique 
advantages of timber have been overlooked, 
and the purpose of this note is to  remind 
engineers and others oi' ihem and to show 
how valuable timber can be in foreshore 
protectioii and consir~iction. 

When timber is co~iipletely submerged in 

fresh water i t  will last indefinitely unless the 
water is highly oxygenated. Round piles and 
sawn timber removed from the Yarra bank 
in front oS this Division after- 70 pears' 
service  el-e intact below the mud line and 
only slightly softened on the surfilce above it. 

In salt water will1 moderate marine borer 
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WOOD, WIND, AND WATER
By F. A. Dale, Preservation Section

WHEREVER W1ND AND WATER combine to
attack sea-shore, lake, or river-bank, timber
can be used to prevent erosion. Growing
tilnber is the simplest protection and some
varieties such as mangrove, tea-tree, and
casuarina will thrive in or close to salt water.
The l~lmous silt jetties in the Gippsland
Lakes are examples of this. Where man has
to protect the shore himself, timber is often
lIsed because of its lightness, strength, and
resilience, or ability to absorb energy from
the waves.

A tradition of timber shore protection has
evolved in the Northern Hemisphere, ranging
1'rorn the groynes and breakwaters of the
English coast to the fascincs or woven willow
mats lIscd to protect the Dutch dykes.

Hitherto, Australia has been fortunate in
having ample supplies of heavy, durable
hardwoods which have given many decades
of service. With the decline in supplies of
these tim bers other materials such as steel and
concrete have been used in their place. In the
course of this transition some of the unique
advantages of timber have been overlooked,
and the purpose of this note is to remind
engineers and others of them and to show
how valuable timber can be in foreshore
protection and construction.

fresh water it will last indefinitely unless the
water is highly oxygenated. Round piles and
sawn timber removed from the Yarra bank
in front of this Division after 70 years'
service \vere intact below the mud line and
only slightly softened on the surface above it.

In salt water with moderate marine borer

Groyne of treated radiata pine illstalled in 1961 at
When timber is completely submerged 111 Swan Island, Vie.

1



Doc/(- wall of 
spotted grr~~l piles 
iiz 1965 it2 [Ire 

li'ivo.. 

I ~ d ~ d l d ,  I l i ~ ~ d \ \  oods S L K ~  as turpentine, iron- 
I~all,; stC1 giiin, i~lld jit~l'ilh have given very 
good seivicc: w11jr:ll call now be matched by 
ha r t iwod  heavily treated \+iih creosote or by 
1)inc \vi 111 col)pm-cl~rome-arsenic preserva- 
I .  111 noriher~l \wters where the hazard in 
a o ~ ~ i c  places is very severc addiiional pro- 
tcction inay be needed. 

I rn~bcr  pilea are easy to handle and stand 
111) \wl l  to abuse. They can be spliced seadily 
and  theis f'lexibility allows greater tolerance 
in clrivii~g. 

SCN i ~ ~ i l l , ~  of il~ahoilry or III~ISS c o ~ ~ c r e t e  are 
\eiy oxpensivc to  b ~ d d  and must be carried 
to lied- rock to avoid being undermined. 
Eqi~ivalcnt protection may ofien be obtained 
by cli-iving timber piles aild sheeting them 
witli sawn limber. These ~ d l s  are flexible and 
accolnmodatc soil or  sand movement. Pre- 
scrvalive- treated ply wood can be used instead 
oS t i n ~ l e r  sheeting. 

Beaches can be protected from erosion by 
gr.oj)rze,s. or  sawn timber fistened to sawn or 
rc;iiilcl piles which co!lect the drift sand and 
build u p  the beach. This is Car more effective 
than dumping rock or  old cars above the 
lligli-~la~ei* mark and hoping for the best. 
The design and location of such groynes is 
a job roc a specialist, but considerable 
ilii'ornlation is available from previous ex- 
periciicc. In many cases an open groyne that 
permits some passage of water and sand is 
jusi as eflcctivc: as a fully sheeted one. In its 
 simples^ f o m ,  a row of posts driven or jetted 
iuto i l ~ e  sand with brush laced between is 

sulficient to catch and stabilize the sand. 

1"imber is c q ~ ~ a l l y  1 ~ 1 1  suited [or launching 
ramps, landings, boat sheds, and slipways. 
During winter gales some years ago quite a 
number of brick and concrete structures 
i t ro~l ld  Port Phillip Bay were \vrecl;ed by 
waves, but only h o s e  timber structures on  
sliost stumps were undermined. 

Unless ~~ati i ral lp dm-dble timbers are 
available preservative-trea~cd tiinber should 
be ilsed. Althoirgh the decay hazard below 
high-water mark is very slight, the tops of 
piles and other timber above it are vulaerable 
to decay and sonletilnes to terinites. 

Where treated sawn timber is not available, 
treated round timber can be used wit11 rninor 
changes in design. Treated hardwoods are 
sironger than pine but require proper pro- 
tection to prevent water and decay entering 
the i~ntreated heartwood. 'The tops of piles 
sl~oiild be wiled aild capped to prevent 
splitting. Cutting of treated sapwood for the 
attachment ol' braces or sheeting m i ~ s t  not 
expose the heartwood. 

The choice of~fi-lsreriiligs for these structures 
is most important. Many h i 1  prematurely 
because the plain ison bolts and nails rust and 
split the wood. Where stainless steel or  non- 
ferrous fastenings are too expensive o r  
attractive to vandals, only hot-dipped gal- 
vanized iron should be used, preferably with 
;tddilional protec;iion such as rusl-preventive 
grease or  coal tar-epoxy paint. Plastic sleeves 
will help protect bolts in green timber. 

It is important for lighter timbers to be 
well sec~ired to prevent Illem Srom floating 
and piles s h o ~ ~ l d  be e i~~bedded deep enough 
to resist uplift froin wave action. 

More detailed infor~n:~tion on design of 
l'oreshore protection works may be obtained 
fro111 the Timber Preservers' Association of 
Ai~stralia or Ssom this Division. 

Dock wall of treated
spotted gum piles installed
in 1965 ill the Brisbane

River.

hazard, hardwoods such as turpentine, iron­
bark, red gum, and jarrah have given very
good service which can now be matched by
hardwood heavily treated with creosote or by
pine with copper-chrome-arsenic preserva­
tives. In northern waters where the hazard in
sonic places is very severe additional pro­
tection may be needed.

Round timber piles are much lighter and
generally much cheaper than equivalent piles
of other materials. A 50··ft prcssure··treated
hardwood pile of 12~~ in. mean diameter
weighs about l:i tons and costs about $2.10
per ft at the plant in Victoria. A 30-ft pile
of 9± in. mean diameter weighs about half a
ton and costs about $1.10 per ft.

Timber piles are easy to handle and stand
up well to abuse. They can be spliced readily
and their flexibility allows greater tolerance
in driving.

Sea Il'alls of masonry or mass concrete are
very expensive to build and must be carried
to bed··rock to avoid being undermined.
Equivalent protection may often be obtained
by driving timber piles and sheeting them
with sawn timber. These walls are flexible and
accommodate soil or sand movement. Pre­
servalive··treated plywood can be used instead
of tinlber sheeting.

Beaches can be protected from erosion by
groynes of sawn timber fastened to sawn or
round piles v/hich collect the drift sand and
build up the beach. This is far more effective
than dumping rock or old cars above the
higlHvater mark and hoping for the best.
The design and location of such groynes is
a job for a specialist, but considerable
information is available from previous ex­
perience. In many cases an open groyne that
permits some passage of water and sand is
just as effective as a fully sheeted onc. In its
simplest form, a row of posts driven or jetted
into the sand with brush la.ced between is
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sufficient to catch and stabilize the sand.

Timber is equally well suited for launching
ramps, landings, boat sheds, and slipways.
During winter gales'StJme years ago quite a
number of brick and concrete structures
around Port Phillip Bay were wrecked by
waves, but only those timber structures on
short stumps were undermined.

Unless naturally durable timbers are
available preservative-treated timber should
be used. Although the decay hazard below
high-water mark is very slight, the tops of
piles and other timber above it are vulnerable
to decay and sometimes to termites.

Where treated sawn timber is not available,
treated round timber can be used \vith minor
changes in design. Treated hardwoods are
stronger than pine but require proper pro­
tection to prevent water and decay entering
the untreated heartwood. The tops of piles
should be sealed and capped to prevent
splitting. Cutting of treated sapwood for the
attachment of braces or sheeting must not
expose the heartwood.

The choice offastenings for these structures
is most important. Many fail prematurely
because the plain iron bolts and nails rust and
split the wood. Where stainless steel or non­
ferrous fastenings are too expensive or
attractive to vandals, only hot-dipped gal­
vanized iron should be used, preferably with
additional protection such as rust-preventive
grease or coal tar-epoxy paint. Plastic sleeves
will help protect bolts in green timber.

It is important for lighter timbers to be
well secured to prevent them from floating
and piles should be embedded deep enough
to resist uplift from wave action.

More detailed information on design of
foreshore protection works may be obtained
from the Timber Preservers' Association of
Australia or from this Division.



19'70 Forest Industries Machinery Exposition 

The A ~ ~ s t r a l i m  Timber Jourrial is organizing 
the Forest Industries Machinery Exposition 
(FIME), which will be held from October 
27 to 29, in the Jeilolan State Forest, 113 
miles west of Sydney. 

FIME will provide a unique opportunity 
for equipment manufacturers to show, and 
for loggers arid mjllers to view, machinery 
and equipment operating in practical forest 
conditions. The accent of the Exposition will 
be 011 harvesting systems, that is, the use of a 

nuinber of inachines or units working 
together to produce a tree-l~arvesting opera- 
tion. 

Early response to the Exposition indicates 
that FIME will exceed any display of this 
kind held in the South Pacific or South-east 
Asian areas. 

Further details are available from The 
Organizer, FIME 1970, c/- The Australian 
Timber Journal, 243 Eliza.beth Street, Sydney, 
N.S.W. 2000. . ) .  

i ,  

Staclies of Pll~enol--Formaldehyde Adhesives. I 
by I<. F. Ploinley and J. W. Gotrstein. Div. 
For. Prod. technol. Pal,. No. 51. Avail- 

Latest IUevelopmeiits in Sawmilling Eq~~ipinent ability.-Plywood and achesives industries. 
and Teclrniques for Sulall by W. Part I of these studies deals with the effect of 
P a g .  h s t .  T h b .  J.  34(10), 1968. (D.FJ'- glue forlllulatioll 011 bond quality wit11 a 
Repsitlt No. 808.) relatively high-density wood species. A study 
yllc pro&able collversioll of slnall logs is a of the effect of phenol-forinaldehyde adhesive 
problelll hcillg illcreasillg llunlbers of ill- forinulation on the bond quality obtained 
digellous llardwood sawlllillers in Australia. wit11 Eucaly,vtus sieberi, a relatively high- 

this paper the autllor firstly collsiders density wood species, has demoustrated that 
coilstitu~es a asmall" log in various sectors paraformaldehyde and filler (COCOIIU~ shell 
of the sawlllillillg illdustry, proposes a fl011r) are of lllajor i n lp~r t a l l~e  in the develop- 
Jlle~llod of colnparisoll of perfo~lll- ment of high bond quality. Greater resin 

by llleasurillg the aIlloullt of sawing advancement and resin solids concentration 
perj-orllled in ullit tillle. ~ f t ~ ~  establislliug showed their effects illaillly in the presence of 
criteria for production accuracy, a coin- both paraforinaldehyde and filler. 
parison of the perforinailce of three types of 
machines sa.wing small logs is made. 

Computer Processing of the Reslllts of 
Standard Tests orn Timber Species by Anne 

An Uncommon Borer i11 Living Radiata Pine Ryan. Div. For. Prod. technol. Pap. No. 55. 
by A.  Rose1 and F. G. Neuinann. Atut. Availability.-Research workers. 
For. 33(1), 25-8. (D.F.P. Reyrirzt No. 751.) 
Availability.-Forestry and elltonlological Considerable advantages may be gained by 
research workers. the use of an electronic digital coinputer to 

process the results of standard n~ecl~anical 
The beetle Pycizotmrus blackbunzi was dis- tests on timber. ~~t only can the analysis be 
covered in decayed heartwood of living carried out rapidly but the resultiilg statistics 
radiata pine in a 33-year-old plantation near can be printed out ill a forln suitable for final 
Melbourne. It is the first record of attack in analysis. The metllods discussed for pre- 
a conifer. There is evidence that a number of paring the data to facilitate processillg by 
geilerations of the beetle can live within the colllputer have beell since 
decayed heartwood of a living tree without early 1967. 
adult emergence from the host. The beetle 
was the secoildary agent in destruction of the The integration into the computer-oriented 
wood a i d  is of little econonlic importance to system of data already processed by con- 
the Australian tilnber industry. ventional means is also discussed. 

s 
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1970 Forest Industries Machinery Exposition

The Australian Timber Journal is organizing
the Forest Industries Machinery Exposition
(FIME), which will be held from October
27 to 29, in the Jenolan State Forest, 113
miles west of Sydney.

FIME will provide a unique opportunity
for equipment manufacturers to show, and
for loggers and millers to view, machinery
and equipment operating in practical forest
conditions. The accent of the Exposition will
be on harvesting systems, that is, the use of a

Latest Deyelopments in Sawmilling Equipment
and Techniques for Small Logs by M. W.
Page. Aust. Timb. J. 34(10), 1968. (D.F.P.
Reprint No. 808.)

The profitable conversion of small logs is a
problem facing increasing numbers of in­
digenous hardwood sawmillers in Australia.
In this paper the author firstly considers what
constitutes a "small" log in various sectors
of the sawmilling industry, and proposes a
method of comparison of machine perform­
ance by measuring the amount of sawing
performed in unit time. After establishing
criteria for production accuracy, a com­
parison of the performance of three types of
machines sawing small logs is made.

An Uncommon Borer in Living Radiata Pine
by A. Rose! and F. G. Neumann. Aust.
For. 330), 25-8. (D.F.P. Reprint No. 751.)
Availability.-Forestry and entomological
research workers.

The beetle Pycnomerus blackburni was dis­
covered in decayed heartwood of living
radiata pine in a 33-year-old plantation near
Melbourne. It is the first record of attack in
a conifer. There is evidence that a number of
generations of the beetle can live within the
decayed heartwood of a living tree without
adult emergence from the host. The beetle
was the secondary agent in destruction of the
wood and is of little economic importance to
the Australian timber industry.
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number of machines or units working
together to produce a tree-harvesting opera­
tion.

Early response to the Exposition indicates
that FIME will exceed any display of this
kind held in the South Pacific or South-east
Asian areas.

Further details are available from The
Organizer, FIME 1970, cj- The Australian
Timber Journal, 243 Elizabeth Street, Sydney,
N.S.W.2000.

Studies of Phenol-Formaldehyde Adhesives. I
by K. F. Plomley and J. W. Gottstein. Div.
For. Prod. technol. Pap. No. 51. Avail­
ability.-Plywood and adhesives industries.

Part I of these studies deals with the effect of
glue formulation on bond quality with a
relatively high-density wood species. A study
of the effect of phenol-formaldehyde adhesive
formulation on the bond quality obtained
with Eucalyptus sieberi, a relatively high­
density wood species, has demonstrated that
paraformaldehyde and filler (coconut shell
flour) are of major importance in the develop­
ment of high bond quality. Greater resin
advancement and resin solids concentration
showed their effects mainly in the presence of
both parafonnaldehyde and filler.

Computer Processing of the Results of
Standard Tests on Timber Species by Anne
Ryan. Div. For. Prod. technol. Pap. No. 55.
Availability.-Research workers.

Considerable advantages may be gained by
the use of an electronic digital computer to
process the results of standard mechanical
tests on timber. Not only can the analysis be
carried out rapidly but the resulting statistics
can be printed out in a form suitable for final
analysis. The methods discussed for pre­
paring the data to facilitate processing by
computer have been used successfully since
early 1967.

The integration into the computer-oriented
system of data already processed by con­
ventionalmeans is also discussed.



Pole Timbers and their Dryiug as Factors in 
Forest Utilization by J. E. l3a.rnacle and 
F. J. Christensen. Aiut. For. 33(3), 163-74. 
(D.F.P. Reyrilzt No. 766.) Availability.- 
Forestry authorities and tr.ansinission pole 
industry. 

Polcs from thinnings are of coilsiderable 
importance to forest management. They can 
also contribute to regional developinent and 
conserve foreign exchange by avoiding im- 
ports of wood poles or costlier substitutes. 

Planned forest inanagement is essential to 
meet both short- and long-term deinand for 
poles and to avoid the introduction of sub- 
stitute n~aterials. Production of poles inay 
be increased by the use of rapid-growing 
exotics, and supply may be improved further 
by preservative treatment of poles from 
species of low natural durability. 

Difficulties are soinetimes experienced in 
controlling drying degrade in poles from 
some timbers before preservative treatment 
but they may usually be overcome by sound 
seasoning practices or special drying tech- 
niques. 

Standards of acceptance for poles should 
be based on criteria relevant to their service 
requirements. 

Pulp Blerids for Fiiie Papers 
The question of utilizing eucalypts of high 
density for pulpwood has recently been 
revived. Of particular industrial interest is 
the possibility of producing wood chips for 
export from the eucalypt species of the 
Northem Territory. Some of these fall inlo 
the basic density range 50-60 lb/cu ft. 

The thick-walled fibres of such species have 
poor confonnability, which results in lower 
values of those paper strength properties 
dependent on good bonding between fibres, 
compared with paper from lower-density 
species. 

However, it is possible that such fibres 
could be blended with pulps of thin-walled 
fibres to produce a paper with reasonable 
bonding strength and the opacity and other 

properties required by fine writing or printing 
papers. 

A detailed study is being made of the 
papers produced by blending bleached sul- 
phate pulps of Errcalyptzu tetrotlontn (basic 
density approximately 55 lb/cu ft) from the 
Northern Territory, and young Eticulyyti~s 
regnntzs (basic density approxinmtely 27 
lb/cu ft). 

, -Y 

The Division gratdfully acknowledges the 
following donations, which have been re- 
ceived over recent months : 

$ 
Beloit-Walmesley Pty. Ltd., Mel- 

bourne . . . . . . . . 500.00 
Dunlop Australia ~ t d . ,  Melbourne 100.00 
Perfectus Airscrew Pty. Ltd., Port 

Melbourne . . . . . . 45.00 
Radiata Pine Association of Aus- 

tralia, Adelaide . . . . . . 500.00 

Materials 
Hickson's Timber Iinpregnation Co. 

(Aust.) Pty. Ltd., Melbourne 
Experinleiital material approx. 22.00 

Kauri Timber Co. Ltd., South Mel- 
bourne 
6 flitches of E. obliqila . . . . 20.00 

Norman G. Clark (Aust.) Pty. Lid., 
Brunswick, Vic. 
Airchamp coinbination clutch/ 
brake . . . . approx. 285.00 

Woodward Forest Products, Bun- 
garee, Vic. 
50 posts for fire-retardant experi- 
ment . . . . . . . . 15.00 

Radiata Pine Association of Australia: 
Receipt of a parcel of scantlings is also 
gratefully acknowledged. This parcel is the 
latest of several that have been supplied by 
the Association to assist the Division in its 
research. The cooperation afforded the 
Division by the Radiata Pine Association 
is sincerely appreciated. 

Complete articles may be reprinted jiotn this Newsletter ~vithout special pern~issiolz. I f '  it is proposed to use 
nluterial jionz such articles in arty other form, permission to publish must first be obtaitzedfrwn the Division of 

Forest fioducts: 
I 

Printed by CSIRO, Melbourne 
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following donations, which have been re­
ceived over recent months:

Radiata Pine Association of Australia:
Receipt of a parcel of scantlings is also
gratefully acknowledged. This parcel is the
latest of several that have been supplied by
the Association to assist the Division in its
research. The cooperation afforded the
Division by the Radiata Pine Association
is sincerely appreciated.

properties required by fine writing or printing
papers.

A detailed study is being made of the
papers produced by blending bleached sul­
phate pulps of Eucalyptus tetrodonta (basic
density approximately 55 Ib/cLl ft) from the
Northern Territory, and young Eucalyptus
regnans (basic density approximately 27
lb/cu ft).
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tralia, Adelaide

Materials
Hickson's Timber Impregnation Co.

(Aust.) Pty. Ltd., Melbourne
Experimental material approx.

Kauri Timber Co. Ltd., South Mel­
bourne
6 flitches of E. obliqua
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Brunswick, Vie.
Airchamp combination clutch/
brake approx.

Woodward Forest Products, Bun­
garee, Vie.
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Research Projects

Pole Timbers and their Drying as Factors ill
Forest Utilization by J. E. Barnacle and
F. J. Christensen. Aust. For. 33(3), 163-74.
(D.F.P. Reprint No. 766.) Availability.­
Forestry authorities and transmission pole
industry.

Poles from thinnings are of considera ble
importance to forest management. They can
also contribute t.o regional development and
conserve foreign exchange by avoiding im­
ports of wood poles or costlier substitutes.

Planned forest management is essential to
meet both short- and long-term demand for
poles and to avoid the introduction of sub­
stitute materials. Production of poles may
be increased by the use of rapid-growing
exotics, and supply may be improved further
by preservative treatment of poles from
species of low natural durability.

Difficulties are sometimes experienced in
controlling drying degrade in poles from
some timbers before preservative treatment
but they may usually be overcome by sound
s~asoning practices or special drying tech­
mques.

Standards of acceptance for poles should
be based on criteria relevant to their service
requirements.

Pulp Blends for Fine Papers
The question of utilizing eucalypts of high
density for pulpwood has recently been
revived. Of particular industrial interest is
the possibility of producing wood chips for
export from the eucalypt species of the
Northern Territory. Some of these fall into
the basic density range 50-60 lb/cu ft.

The thick-walled fibres of such species have
poor conformability, which results in lower
values of those paper strength properties
dependent on good bonding between fibres,
compared with paper from lower-density
species.

However, it is possible that such fibres
could be blended with pulps of thin-walled
fibres to produce a paper with reasonable
bonding strength and the opacity and other

Complete articles may be reprinted from this Newsletter without special permission. If it is proposed to use
material ji'oJ1l such articles ill any other form, permission to publish must first be obtained from the Division of

Forest Products.

Printed by CSIRO. Melbourne
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"MEASURE FOR MEASURE" 
TI~ZUER for structural pusposes in Australia 
has traditionally been supplied and used in 
the green condition. For some years, 
interim grading rules for radiata pine have 
required that this timber be seasoned, i.e. 
have a nloislure content not exceeding 15 "/,, 
and the standard AS 0 7 8  published last year 
conlirlus this req~~irement for radiata pine to 
be used for structural purposes. For some 
time, liinited quantities of seasoned hardwood 
have been marketed for house construction. 
Ci~rrenlly, hardwood interests in the timber 
iild~~sh-y are examining the practicability of 
supplying seasoned material much more 
extensively for house building. 

It is almost certain that, should a decision 
be made to s~ipply seasoned hardwood 
scantlings, the question of dimensions will be 
a se r io~~s  topic for arg~uinent. General 
thinking in the past has been in terms of the 
noininal dinlensions of the timber when 
sawn green. Thus a seasoned hardwood 
scantling nominally 4 x 2 in. might be supplied 
to the custoiner at an actual size of 34 x 19 in. 
In such circumstances, nlisunderstandings 
and sometimes ill will have developed when 
the custoiner has quite reasonably questioned 
whether he was receiving the amount of 
timber he ordered. In fact, in the example 
quoted, assuming the lengths were correct he 
would be getting only 71 % of the volume of 
timber to be expected from noininal dimen- 
sions. It is not proposed to debate the 
argument further here but to draw attention 
to the fact that a similar argument has been 

going on in the U.S.A. for the past six years. 
The following report taken from the Etlgineer- 
ing News-Record of last December indicates 
how the argtunent has been finally resolved. 

"New nationwide (U.S.A.) luinber stan- 
dards, defining, aillong other things, the size 
of the 2 x 4 ,  which never was that size, go 
into effect March 1, 1970. With the agree- 
ment by producers, distributors and users of 
softwood lumber, a six-year wrangle has 
finally ended. 

"The new standards, announced last week 
by Coinmerce Secretary Maurice Stans, 
mean that green and Idn-dried lumber will 
be cut to different sizes at the mill SO that the 
coi~suiner receives lumber of uniform ill-use 
size, despite shrinkage of green luinber after 
cutting, and no matter where it is produced or 
bought. 

"The National Forest Products Associa- 
tion, in applauding the move, said it will 
conserve 1 umber, reduce shipping costs, and 
'return savings of approximately $150 to each 
buyer of a typical single-family wood frame 
house'. 

"The old standard, explained Stans, failed 
to relate size to moisture content, so the user 
was not 'sure of the perforinance of the 
product he was purchasing'. Still to be 
worked out, however, is the continued use of 
noininal designations, such as 2 x 4, rather 
than actual lumber size. One governnlent 
spokesman feels there will be no change, 
the carpenter will still place orders for the 
2 x 4 .  
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"MEASURE FOR MEASURE"
TIMllER for structural purposes in Australia
has traditionally been supplied and used in
the green condition. For some years,
interim grading rules for radiata pine have
required that this timber be seasoned, i.e.
have a moisture content not exceeding 15 %,
and the standard AS 078 published last year
confirms this requirement for radiata pine to
be used for structural purposes. For some
time, limited quantities of seasoned hardwood
have been marketed for house construction.
Currently, hardwood interests in the timber
industry are examining the practicability of
supplying seasoned material much more
extensively for house building.

It is almost certain that, should a decision
be made to supply seasoned hardwood
scantlings, the question of dimensions will be
a seriolls topic for argument. General
thinking in the past has been in terms of the
nominal dimensions of the timber when
sawn green. Thus a seasoned hardwood
scantling nominally 4 x 2 in. might be supplied
to the customer at an actual size of 3! x I! in.
In such circumstances, misunderstandings
and sometimes ill will have developed when
the cllstomer has quite reasonably questioned
whether he was receiving the amount of
timber he ordered. In fact, in the example
quoted, assuming the lengths were correct he
would be getting only 71 %of the volume of
timber to be expected from nominal dimen­
sions. It is not proposed to debate the
argument further here but to draw attention
to the fact that a similar argument has been
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going on in the D.S.A. for the past six years.
The following report taken from the Engineer­
ing News-Record of last December indicates
how the argument has been finally resolved.

"New nationwide (D.S.A.) lumber stan­
dards, defining, among other things, the size
of the 2 X 4, which never was that size, go
into effect March l, 1970. With the agree­
ment by producers, distributors and users of
softwood lumber, a six-year wrangle has
finally ended.

"The new standards, announced last week
by Commerce Secretary Maurice Stans,
mean that green and kiln-dried lumber will
be cut to different sizes at the mill so that the
consumer receives lumber of uniform in-use
size, despite shrinkage of green lumber after
cutting, and no matter where it is produced or
bought.

"The National Forest Products Associa­
tion, in applauding the move, said it will
conserve lumber, reduce shipping costs, and
'return savings of approximately $150 to each
buyer of a typical single-family wood frame
house'.

"The old standard, explained Stans, failed
to relate size to moisture content, so the user
was not 'sure of the performance of the
product he was purchasing'. Still to be
worked out, however, is the continued use of
nominal designations, such as 2 X 4, rather
than actual lumber size. One government
spokesman feels there will be no change,
the carpenter will still place orders for the
2x4.



"The revision ill stalldards came from a 
recommendation supported by 21 of 22 voting 
members of the American Lumber Standards 
Committee, and approved by 87 % of pro- 
ducers, distributors and users of lumber, 
said the Commerce Departlnent. Two 
previous proposals offered in 1964 and 1966 
did not receive sufficient support to be 
enacted. 

"The forest products group sees no diffi- 
culty in converting production to the new 
standards. In  fact, says president L. L. 

Stewart, manufacturers have produced 'large 
volumes of the new-sized dimension lumber' 
since the Federal Housing Administration 
approved them in 1966. 

"The Lumber Standards Committee plans 
a broad educational campaign to spread the 
word about the actual dimensions of lumber. 
Stalls said his departnlent will cooperate 
with the Federal Trade Cominission in 
developing trade regulations to protect con- 
sumers from inisgrading of lumber." 

Survey of Wide  Bandsaws 

LAST YEAR, owners of wide bandsaws through- 
out Australia were sent a questionnaire and a 
letter asking for their cooperation in the 
provision of i~lformation about their saws. 
The object of the survey was to gain a pool of 
information about Australian experience and 
to obtain a broad view of problems as a guide 
to determining a suitable programme of 
assistance or research. Owners were asked 
specifically to state their problems with a 
view to "possible CSlRO assistance or 
research". 

l t  is intended to publish the results of this 
survey at a later date; meanwhile, the follow- 
ing coininents might be of interest to all 
bandsaw users. 

The overall response to the survey was only 
38% of the total number of companies 
approached, while in one State it was only 
14 x. 0l more than 155 sawlnills, only 20 
listed probleins, none of which suggested 
that a serious study was required and none 
of which were co111mo11 1-0 more than five 
mills; indeed, two mills stated candidly that 
their problems were trivial. 

Some of the probleins stated were technical 
and some managerial. Of the technical 
problems, the one most frequently mentioned 
was gullet craclting, but only five mills men- 
tioned it; therefore it scarcely justifies the 
ina~~guration of a full programne of research, 
especially as the reasons for gullet craclting are 
well known. 

However, a managerial problem stated by 
one sawmiller has been mentioned frequently 
in other contexts, and it is believed to be far 

more widespread than the survey indicated. 
Further, there is every possibility that many 
of the technical probleins stated are tied to 
the managerial one, which is a difficulty in 
obtaining a coinpetent sawdoctor. 

This is not intended to malign the saw- 
doctor who, hard-working and conscientio~~s 
as he must be, is a key inan in any sawmill, 
but to emphasize that very often the man 
with the job has never had suficient oppor- 
tunity to gain the experience he needs. In 
other words, he has received little or no 
apprenticeship combining basic training and 
preliminary practical experience in his field 
of work. This is particularly applicable to 
the hardwood areas of the southern States 
where wide bandsaws are still soinething of 
an iimovation in sawmilling. The response 
from this segment of the industry was about 
75 %, and from here came 50 "/, of the cola- 
pames listing problems. It was from this 
group, too, that the suggestion came for 
"proper training for present and future 
operators, who should also be competent in 
the operation, adjustment and maintenance 
of the machine". 

Although solme education authorities in 
Australia provide a sawdoctor training 
course, it is true that very few men have 
completed the courses provided and that 
these courses are not flexible enough to meet 
the range of needs. 

This is in contrast to the situation in New 
Zealand, where a Timber Industry Training 
Centre at Rotorua, complete with a modern 
sawmill and the full range of saw maintenance 

"The reVISIOn in standards came from a
recommendation supported by 21 of22 voting
members of the American Lumber Standards
Committee, and approved by 87 % of pro­
ducers, distributors and users of lumber,
said the Commerce Department. Two
previous proposals offered in 1964 and 1966
did not receive sufficient support to be
enacted.

"The forest products group sees no diffi­
culty in converting production to the new
standards. In fact, says president L. L.

Stewart, manufacturers have produced 'large
volumes of the new-sized dimension lumber'
since the Federal Housing Administration
approved them in 1966.

"The Lumber Standards Committee plans
a broad educational campaign to spread the
word about the actual dimensions of lumber.
Stans said his department will cooperate
with the Federal Trade Commission in
developing trade regulations to protect con­
sumers from misgrading of lumber."

Survey of Wide Band~aws

LAST YEAR, owners of wide bandsaws through­
out Australia were sent a questionnaire and a
letter asking for their cooperation in the
provision of information about their saws.
The object of the survey was to gain a pool of
information about Australian experience and
to obtain a broad view of problems as a guide
to determining a suitable programme of
assistance or research. Owners were asked
specifically to state their problems with a
view to "possible CSIRO assistance or
research" .

It is intended to publish the results of this
survey at a later date; meanwhile, the follow­
ing comments might be of interest to all
bandsaw users.

The overall response to the survey was only
38 /~ of the total number of companies
approached, while in one State it was only
14 ~~. Of more than 155 sawmills, only 20
listed problems, none of which suggested
that a serious study was required and none
of which were common to more than five
mills; indeed, two mills stated candidly that
their problems were trivial.

Some of the problems stated were technical
and some managerial. Of the technical
problems, the one most frequently mentioned
was gullet cracking, but only five mills men­
tioned it; therefore it scarcely justifies the
inauguration of a full programme of research,
especially as the reasons fQ1' gullet cracking are
well known.

However, a managerial problem stated by
one sawmiller has been mentioned frequently
in other contexts, and it is believed to be far
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more widespread than the survey indicated.
Further, there is every possibility that many
of the technical problems stated are tied to
the managerial one, which is a difficulty in
obtaining a competent sawdoctor.

This is not intended to malign the saw­
doctor who, hard-working and conscientious
as he must be, is a key man in any sawmill,
but to emphasize that very often the man
with the job has never had sufficient oppor­
tunity to gain the experience he needs. In
other words, he has received little or no
apprenticeship combining basic training and
preliminary practical experience in his field
of work. This is particularly applicable to
the hardwood areas of the southern States
where wide bandsaws are still something of
an innovation in sawmilling. The response
from this segment of the industry was about
75%, and from here came 50% of the com­
panies listing problems. It was from this
group, too, that the suggestion came for
"proper training for present and future
operators, who should also be competent in
the operation, adjustment and maintenance
of the machine".

Although some education authorities in
Australia provide a sawdoctor training
course, it is true that very few men have
completed the courses provided and that
these courses are not flexible enough to meet
the range of needs.

This is in contrast to the situation in New
Zealand, where a Timber Industry Training
Centre at Rotorua, complete with a modern
sawmill and the full range of saw maintenance



facilities, catering for about 100 students per 
year in long or short courses, has been 
established jointly by the New Zealand 
Forest Service and the timber industry. Here, 
sawdoclors receive practical instruction in 
bandsaw nlaintenance, ad.justment, and opera- 
tion in courses which vary in duration to 
suit the co~lvenience of sawmill management. 

The survey was not specifically designed to 
determine how great was the need in Australia 
for skilled men to maintain and operate 
handsaws. In fact, only one sawnliller 
stated this need, yet it would appear that 
others, perhaps inany others, are feeling the 
effects of a lack of adequate training for their 
key men. If this is so, the Division would 
like to hear from them, or their representative 
associa tion. 

Preservation Field Tests 
Recent articles in the Newsletter have dis- 
cussed some of the tests, both laboratory and 
field, carried out by the Preservation Section. 
The field tests are examined at regular 
intervals and some recent results are S L I ~ I -  

marized below. 
I t  has been found that readily leachable 

boron conlpounds such as sodium borate give 
little protection to pine sapwood stakes in 
ground contact, at  retentions up to 1 lb/cu ft. 
Even the addition of 30% arsenic has not 
prevented inany decay failures in under five 
years, and painting has provided little extra 
benefit. 

011 the other hand, tesls of colnmercial 
copper-chrome-arsenic (CCA) preservatives 
in which the toxic colnyonents are fixed are 
showing complete terlnite resistance after 
66 years in the ground in an area of high 
termite hazard, at arsenic retentions 
(As,Os. 2H20) as low as & Ib/cu ft. Labor- 
atory tests have indicated that the actual 
toxic threshold to termites may be even lower 
than this. 

Other Iield tests are indicating that CCA 
preservatives are less effective in eucalypt than 
in pine stakes. This has been further con- 
iirmed by laboratory tests which have shown 
that toxicity as well as permanence is affected 
by timber species. The reasons for this are' 

complex, and fiindamental research will be 
necessary before a solution to the problem is 
found. 

The first Australian marine test to compare 
the performance of CCA preservatives and 
creosote oils has been in progress for over 
10 years and early indications have now been 
confirmed. These are that CCA preservatives 
have a higher resistance to Lin~tzoria than 
creosote oils; however, against teredine 
borers CCA is very good in pine but much 
less satisfactory in the eucalypt used, while 
creosote is fairly good in both timbers but 
a little better in the eucalypt. Double 
treatment, first witb.,;t?CA and then, after 
drying, with creosote,"has so far proved most 
effective, A later, more extensive test in 10 
ports will, it is hoped, provide an indication 
of the reasons for these differences. 

Inspection of rail sleepers installed in 
Tasmania nearly 15 years ago has shown that 
untreated sleepers of messinate (Ez~ca!jytus 
obliqun), silvertop (E. sieberi), and alpine ash 
(E. delegatensis) have a life of less than 11 
years compared with an estimated 20f years 
for the same timbers treated with preservative 
oils at high pressure (up to 1000 1b/sq in). 
Economic and technical considerations now 
appear to favour the conllnercial high- 
pressure treatment of rail sleepers in Tas- 
mania. Extensive tests in other States have 
now provided teclmically satisfactory answers 
to any future shortage in Australia of 
naturally durable rail sleepers. 

A survey of the causes of fidilure of un- 
treated durable rail sleepers has shown that 
in nlaily areas over 90% of these sleepers 
fail mechanically because of loss of spike- 
holding capacity at the rail seat. Research 
into improved nletllods of rail holding is 
therefore an urgent necessity. 

Fibreboard Investigatio~~s 
As the result of a contract between the 
Division and the Australian Fibreboard 
Manufacturers' Association, a research pro- 
graimne was commenced. Initially, a survey 
was made of 23 container plants in five 
States. Problenls on which research work 
might profitably be undertaken were dis- 
cussed, and methods of tackling these 
problems were forinulated. 

Mechanical properties, moisture response, 
and warping of fibreboard are subjects 
requiring early investigation, as they may 

facilities, catering for about 100 students per
year in long or short courses, has been
established jointly by the New Zealand
Forest Service and the timber industry. Here,
sawdoctors receive practical instruction in
bandsaw maintenance, adjustment, and opera­
tion in courses which vary in duration to
suit the convenience of sawmill management.

The survey was not specifically designed to
determine how great was the need in Australia
for skilled men to maintain and operate
bandsaws. In fact, only one sawmiller
stated this need, yet it would appear that
others, perhaps many others, are feeling the
effects of a lack of adequate training for their
key men. If this is so, the Division would
like to hear from them, or their representative
association.

Research Projects

Presenation Field Tests
Recent articles in the Newsletter have dis­
cussed some of the tests, both laboratory and
field, carried out by the Preservation Section.
The field tests are examined at regular
intervals and some recent results are sum­
marized below.

It has been found that readily leachable
boron compounds such as sodium borate give
little protection to pine sapwood stakes in
ground contact, at retentions up to 1 Ib/cu ft.
Even the addition of 30 % arsenic has not
prevented many decay failures in under five
years, and painting has provided little extra
benefit.

On the other hand, tests of commercial
copper-chrome-arsenic (CCA) preservatives
in which the toxic components are fixed are
showing complete termite resistance after
6i years in the ground in an area of high
termite hazard, at arsenic retentions
(As.zOs .2H.zO) as low as /0 Ib/cu ft. Labor­
atory tests have indicated that the actual
toxic threshold to termites may be even lower
than this.

Other field tests are indicating that CCA
preservatives are less effective in eucalypt than
in pine stakes. This has been further con­
finned by laboratory tests which have shown
that toxicity as well as permanence is affected
by timber species. The reasons for this are·
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complex, and fundamental research will be
necessary before a solution to the problem is
found.

The first Australian marine test to compare
the performance of CCA preservatives and
creosote oils has been in progress for over
10 years and early indications have now been
confirmed. These are that CCA preservatives
have a higher resistance to Limnoria than
creosote oils; however, against teredine
borers CCA is very good in pine but much
less satisfactory in the eucalypt used, while
creosote is fairly good in both timbers but
a little better in the eucalypt. Double
treatment, first with..,€CA and then, after
drying, with creosote~lhas so far proved most
effective. A later, more extensive test in 10
ports will, it is hoped, provide an indication
of the reasons for these differences.

Inspection of rail sleepers installed in
Tasmania nearly 15 years ago has shown that
untreated sleepers of messmate (Eucalyptus
obliqua), silvertop (E. siebel'i), and alpine ash
(E. delegatensis) have a life of less than 11
years compared with an estimated 20+ years
for the same timbers treated with preservative
oils at high pressure (up to 1000 Ib/sq in).
Economic and technical considerations now
appear to favour the commercial high­
pressure treatment of rail sleepers in Tas­
mania. Extensive tests in other States have
now provided technically satisfactory answers
to any future shortage in Australia of
naturally durable rail sleepers.

A survey of the causes of fqilure of un­
treated durable rail sleepers has shown that
in many areas over 90 % of these sleepers
fail mechanically because of loss of spike­
holding capacity at the rail seat. Research
into improved methods of rail holding is
therefore an urgent necessity.

Fibreboard Investigations
As the result of a contract between the
Division and the Australian Fibreboard
Manufacturers' Association, a research pro­
gramme was commenced. Initially, a survey
was made of 23 container plants in five
States. Problems on which research work
might profitably be undertaken were dis­
cussed, and methods of tackling these
problems were formulated.

Mechanical properties, moisture response,
and warping of fibreboard are subjects
requiring early investigation, as they may



have a profound effect 011 the manufacture 
and ~~tilization of the con-ugated board. 

A n  alternatjve to the wax-dipping process 
~~sually employed for imparting moisture 
resistance to corrugated containers has been 
investigated. A provisional patent application 
has been lodged for a process in which the 
interior of the board is water-proofed, leaving 
the outer surface unchanged and available for 
printing or other treatment. 

Certain of the test methods used by the 
industry have been examined and modifica- 
tions for iinproved practice have been 
developed and are being evaluated. 

Possible ways of utilizing waste corrugated 
fibreboard have also beell investigated, and 
a panel with good thermal insulating pro- 
perties and of possible decorative use in 
building has been produced. 

Two types of experimental cell packs for 
apples exported from Tasmania to England 
were tested during the 1968 season. The 
packs were examined when shipped froin 
Hobarl and again on arrival in London, and 
a report on the results of the test was prepared 
and circulated. 

Penetration of Preservatives in Radiata Pine 
With the production of increasing quantities 
of sawn radiata pine from older plantations, 
the problem of obtaining satisfactory pene- 
tration of waterborne preservative into heart- 
wood of this species is becoming more impor- 
tant. In recent experiments, dip diffusion 
Ireatments of green heartwood, which gave 
reasonably good penetration, were compared 
with pressure treatments of dry material 
aild of green material preconditioned by 
steam and vacuum treatment. Results showed 
that in pressure treatinents creosote oil pene- 
trates pine heartwood much better than 
waterborne preservatives, but that both long 
(overnight) application of 200 lb/sq in pres- 
sure and preconditioning by steam and vacu- 
um treatment considerably iinprove penetra- 
tion of waterborne preservatives. Increasing 
the pressure to 400 lb/sq in was also effective 
but caused damage to the wood in some cases. 

In an attempt to improve penetration, 
samples of green heartwood were soaked in 

bacterial cultures for several weeks before 
drying. This, however, had no effect on the 
permeability of the wood. 

Treatability of Hardwoods 
Further experiinents involving incising have 
been carried out on eucalypt poles of some 
species where it is considered desirable to in- 
crease the penetration and retention of cre- 
osote. Results of this work on three species 
have again indicated that an increase in re- 
tention of between 10-20 % can be obtained by 
parallel incising. This iinprovement is scarcely 
sufficient to justify the trse of incising as stand- 
ard practice in pole treatments. 

The effect of bo~~ltonizing (drying in heated 
oil under vacuum) on the treatability of hard- 
wood rail sleepers has also been examined. Re- 
tentions obtained were higher in the boulton- 
ized than in inatched air-dried material, and in 
most cases penetration was better and dis- 
tortion was reduced. A desirable internal 
checking pattern was induced, particularly 
marked in brush box(Tristni?ia cotlfei~tu),which 
was effectively treated. Apart from an improve- 
ment in treatability and in the pattern of surface 
checking, the advantage of rapid drying from 
the green condition, with consequent elimina- 
tion of the drying for inany lnonths of large and 
costly stocks, is of very considerable com- 
mercial importance. 

ECAFE ASSIGNMENT 

Dr. H. G. Higgins, Officer-in-Charge of the 
Paper Science Section, Division of Forest 
Products, left on May 4 for a 2 months' 
tour of South-east Asia, as Regional Coordi- 
nator for Research in Pulp, Paper, and 
Cellulose Products for the Econon~ic COM- 
n~ission for Asia and the Far East (ECAFE). 

His task is to review the scope for possible 
cooperation between meinber countries of 
ECAFE in research on the production of 
pulp, paper, and other cellulose products 
froin forest products, and if appropriate to 
set up a regiollal project or projects in this 
field. 

Complete articles tnay be repritzted horn this Newsletter without special permission. If' it is proposed to use 
material fiotn such articles in any other form, permission to publish must first be obtaitled from the Division of 

Forest Products. 

Printed b y  CSIRO, Melbourne  

have a profound effect on the manufacture
and utilization of the corrugated board.

An alternative to the wax-dipping process
usually employed for imparting moisture
resistance to corrugated containers has been
investigated. A provisional patent application
has been lodged for a process in which the
interior of the board is water-proofed, leaving
the outer surface unchanged and available for
printing or other treatment.

Certain of the test methods used by the
industry have been examined and modifica­
tions for improved practice have been
developed and are being evaluated.

Possible ways of utilizing waste corrugated
fibreboard have also been investigated, and
a panel with good thermal insulating pro­
perties and of possible decorative use in
building has been produced.

Two types of experimental cell packs for
apples exported from Tasmania to England
were tested during the 1968 season. The
packs \vere examined when shipped from
Hobart and again on arrival in London, and
Cl report on the results of the test was prepared
and circulated.

Penetration of Preservatives in Radiata Pine
With the production of increasing quantities
of sawn radiata pine from older plantations,
the problem of obtaining satisfactory pene­
tration of waterborne preservative into heart­
wood of this species is becoming more impor­
tant. In recent experiments, dip diffusion
treatments of green heartwood, which gave
reasonably good penetration, were compared
with pressure treatments of dry material
and of green material preconditioned by
steam and vacuum treatment. Results showed
that in pressure treatments creosote oil pene­
trates pine heartwood much better than
waterborne preservatives, but that both long
(overnight) application of 200 lb/sq in pres­
sure and preconditioning by steam and vacu­
m11 treatment considerably improve penetra­
tion of waterborne preservatives. Increasing
the pressure to 400 lb/sq in was also effective
but caused damage to the wood in some cases.

In an attempt to improve penetration,
samples of green heartwood were soaked in

bacterial cultures for several weeks before
drying. This, however, had no effect on the
permeability of the wood.

Treatability of Hardwoods
Further experiments involving incising have
been carried out on eucalypt poles of some
species where it is considered desirable to in­
crease the penetration and retention of cre­
osote. Results of this work on three species
have again indicated that an increase in re­
tention of between 10-20 %can be obtained by
parallel incising. This improvement is scarcely
sufficient to justify the use of incising as stand­
ard practice in pole th~atments.

The effect of boultonizing (drying in heated
oil under vacuum) on the treatability of hard­
wood rail sleepers has also been examined. Re­
tentions obtained were higher in the boulton­
ized than in matched air-dried material, and in
most cases penetration was better and dis­
tortion was reduced. A desirable internal
checking pattern was induced, particularly
marked in brush box (Tristania cOfiferta),which
was effectively treated. Apart from an improve­
mentin treatability and in the pattern ofsurface
checking, the advantage of rapid drying from
the green condition, with consequent elimina­
tion ofthe drying for many months of large and
costly stocks, is of very considerable com­
mercial importance.

ECAFE ASSIGNMENT

Dr. H. G. Riggins, Officer-in-Charge of the
Paper Science Section, Division of Forest
Products, left on May 4 for a 2 months'
tour of South-east Asia, as Regional Coordi­
nator for Research in Pulp, Paper, and
Cellulose Products for the Economic Com­
mission for Asia and the Far East (ECAFE).

His task is to review the scope for possible
cooperation between member countries of
ECAFE in research on the production of
pulp, paper, and other cellulose products
fro111 forest products, and if appropriate to
set up a regional project or projects in this
field.

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.

Printed by CSIRO, Melbourne
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I<APID IY)SI-WAK D L \ / ~ I - O P ~ I E N T S  in industry, th~.o~~ghoi i t  Australia. These lowers are in 
jmwer generation, and air conditioning in  active use by public utilities or private 
Austlxlia have led to a great increase in the industry, whose cooperation this Division 
use of cooling towers to conserve walcr g1-atefully acknowledges. 
p i e s .  These towers. especially the larger ~ ~ , . i ~ , ~  ].-A, lo assess llle to  
ollcs, ~isuully are 111adc liirgely of Wood, sot 24 timbers ,,,illl a Miide 
u l l ic l~  has imporla111 ad\~antages over other of resistarlce to ordi,lal.y decay, aild lo 
matel ials b11t needs s ~ m i a l  measures to 
protect it from the i'orm of biological 
dclcrioraiion known as soft rot. 

I h~cay  oS \;/ood in service can be caused by 
Inany ~1iiYe1 ent fungi that can be c l a s s iM 
Ixoadly into two groups--the ~no~i ld  fungi 
(or rnicrof~i~lgi), which typically produce a 
slow ~LI~PLICI: sofiening or shallow decay, and 
[he higlicr fungi (or I?midiornycetes), ~ i h i c h  
cause lhe rnore exte~isive and more comn~only 
~xcogni~ecl types of rot. 1Jnder normal con- 
ditions of exposure mosl decay is caused by 
these Itigher fungi, bui under thc special 
colld1tion5 in cooling towers their activity is 
discouraged \vllile that of soft-rot f~mgi  is 
alinlirlakd. Since the fill of cooling towers 
is made of thin slats, even a shallow develop- 
me111 of soft rot can cause speclacular 
olm.alio~l;il Fdil~rrc within a few years. 

Scsvice lcsls are preferred for these soft- 
1.01 sludies Isccause cooling tower conditions 
arc 11ot easily siinulated in the laboratoly 
a11d the resirlis are slow and ciificult to  
i ~ ~ t c l y ~ c l .  Ilence, three serics of service tests 
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Current Results /~

from Cooling Tower Tests
By N. E. IVI. Waiters, Preservation Section

RAPID POST-WAR DEVELOPMENTS in industry,
power generation, and air conditioning in
Australia have led to a great increase in the
use of cooling towers to conserve water
supplies. These towers, especially the larger
ones, usually are made largely of wood,
which has important advantages over other
materials but needs special measures to
protect it from the form of biological
deterioration kno\vn as soft rot.

Decay of wood in service can be caused by
many different fungi that can be classified
broadly into two groups--the mould fungi
(or microfungi), which typically produce a
slow surface softening or shallow decay, and
the higher fungi (or Basidiomycetes), which
cause the more extensive and more commonly
recognized types of rot. Under normal con­
ditions of exposure most decay is caused by
these higher fungi, but under the special
conditions in cooling towers their activity is
discouraged while that of soft-rot fungi is
stimulated. Since the fill of cooling towers
is made of thin slats, even a shallow develop­
ment of soft rot can cause spectacular
operational failure within a fevv years.

Service tests are preferred for these soft­
rot studies because cooling tower conditions
arc not easily simulated in the laboratory
and the results are slow and difficult to
interpret. Hence, three series of service tests
are currently being conducted in a variety of
towers, chiefly showing severe soft rot,

throughout Australia. These towers are in
active use by public utilities or private
industry, whose cooperation this Division
gratefully acknowledges.

Series l.--A test to assess the resistance to
soft rot of 24 untreated timbers with a wide
range of resistance to ordinary decay, and to

lI'ays rettlmed /i'om Cresco towel', {(Iier ollly 2 yr ill
test, showing severe algal slime problem.



assess the ef ic t  of operating conditions on 
- soft rot. Racliaia pine sapwood treated with 

copper-cliroine-arsenic to abo~rt  I .25 Ib/cu ft 
was inclt~cfecf in this test for comparison 
purposes. 

Series 11. --A teat to assess the pi.otection 
against soft rot given by many preservatives 
at various loadings 111 a single permeable 
tiiiibcr (radiata pine sapwood). Forty-eight 
treatments a1 c included. 

Series I l l . - -  -A test to determine the in- 
lluence of dilt'erent timbers on the perform- 
ance of a single preservative. At this stage i t  
is too early to discuss this lest. 

Series 1 :  Natural Resistawe of Unireated 
'JTinrbers to Sofi Rot 

'I'llis test, installed in 1959-60, is nearing 
completion. For most timbers in  he towers 
of high m f l - ~ a t  hazard [he general trend 
could be seen after as little as two years in 
lesl. Cooling towers vary co~~siderably, not 
only in the gciiei.al perfor~iia~ice of each test 
ti~nljcr bui in  the relative ranking of different 
tilt1bcr.s. I n  some towers clieiiiical attack is 
also active and this ~~ncloubteclly has in- 
Il uenced the relative ran kiilg of tlie timbers 
i l l  them. 

11) general, when ~iliibers are ranked on 
[heir average performance in all test towers, 
the soSt\voods dominate tlie top, morc 
~csisfant end of the list, while the hardwoods 
do~liinate the other end. For exaiiiple, 
I,aiiri, iion-durable against decay in grouncl 
contact, gives better 1.esu1ts than wandoo, an 
e i t ~ w ~ e l y  durable t i~nber in the ground; 

and Douglas fir, similarly lion-durable in 
ground contact, ranks above teak, jarrah, 
and tallowwood. 

Of the softwoods, those listed below with 
an asterisk are encountered Fdirly frequently 
in commercially built cooling towers. Their 
performa~~ce,  however, is still Fdr below that 
of the CCA-treated pine, and unless they 
are treated it is unwise to use them as fill 
timbers (especially if the dissolved solids in 
the water are high). If they resist ordinary 
decay they may be suitable for thicker 
str~ictural timbers, however, and if they are 
also absorbent enough to be preservative 
iiiipregnated, they may be ~ ~ s e d  in any tower 
situation that is compatible with their 
strength. 11 slloilld be noted that some of 
these commercially used timbers neither 
resist ordinary decay or soft rot nor d o  they 
treat readily, and tllerefore slio~ild not be 
used in  cooling towers at all. The soflwoods 
best able to absorb preservatives are I-adiata 
pine sapwood, some other true pines, and 
some A~.aucccrirr spp. (e.g. hoop pine). 

'The mean rating after 10 years for the 
more important timbers (with best and 
worst performances in brackets) is expressed 
below as a percentage soundness that reflects 
a combi~iatioii of present bending strength 
(compared with original strength) and 111e 
estimated depth of surface softening. 100 
indicates sound timber, 0 Failure. 

TCA-treated radiata pine sapwood 
+Californian red\vood 
Vanikoro kauri 
Wandoo 

' i 'Do~~glas fir 
Teak 
King William pine 
Tallo~wood 
Brush box 
Karri 
Jarralt 

"Westcrn red cedar 
"Scots pine 
liadiata pine sapwood 
I i a d i a ~ a  pine l~eart\vood 
Uolly~lood 
b l o ~ ~ n l a i n  as11 
European beech (worst) 

As already stated, towers vary greatly in 
soft-rot incideiice. Their chief \lariable is, of 

E.ffect o/,Operating Conditions on Soft Rot

As already stated, to'wers vary greatly in
soft··rot incidence. Their chief variable is, of

and Douglas fir, similarly non-durable in
ground contact, ranks above teak, jarrah,
and tallowwood.

Of the softwoods, those listed below with
an asterisk are encountered fairly frequently
in commercially built cooling towers. Their
performance, however, is still far below that
of the CCA-treated pine, and unless they
are treated it is unwise to use them as fill
timbers (especially if the dissolved solids in
the water are high). If they resist ordinary
decay they may be suitable for thicker
structural timbers, however, and if they are
also absorbent enough to be preservative
impregnated, they I11f.lY be used in any tower
situation that is compatible with their
strength. It should be noted that some of
these commercially used timbers neither
resist ordinary decay or soft rot nor do they
treat readily, and therefore should not be
used in cooling towers at all. The softwoods
best able to absorb preservatives are radiata
pine sapwood, some other true pines, and
some Araucaria spp. (e.g. hoop pine).

The mean rating after 10 years for the
more important timbers (with best and
worst performances in brackets) is expressed
below as a percentage soundness that reflects
a combination of present bending strength
(compared with original strength) and the
estimated depth of surface softening. 100
indicates sound timber, 0 failure.

,
I

Sound CCA-Ireated pine slat flanked by heavily sofi­
rOiled slats Ihat Il'ere nol Ireated. Cooling towel',

At I. Gambier, ajter 6 yr in test.

assess the effect of operating conditions on
soft rot. Radiata pine sapwood treated with
copper-chrome-arsenic to about I '25Ib/cu ft
was included in this test for comparison
purposes.

Series ll.---A test to assess the protection
against soft rot given by many preservatives
at various loadings in a single permeable
timber (radiata pine sapwood). Forty-eight
treatments are included.

Series IIl.----A test to determine the in­
liuence of different timbers on the perform­
ance of a single preservative. At this stage it
is too early to discuss this test.

Series I: Natural Resistance of Untreated
Timbers to Soft Rot

This test, installed in 1959-60, is nearing
completion. For most timbers in the towers
of high soft-rot hazard the general trend
could be seen after as little as two years in
test. Cooling towers vary considerably, not
only in the general performance of each test
timber but in the relative ranking of different
tim bers. In some to'vvers chemical attack is
also active and this undoubtedly has in­
fluenced the relative ranking of the timbers
in them.

] n general, when timbers are ranked on
their average performance in all test towers,
the softwoods dominate the top, more
resistant end of the list, while the hardwoods
dorninate the other end. For example,
kauri, non-durable against decay in ground
conlact, gives better results than wandoo, an
extremely durable timber in the ground;

2

*CCA-treated radiata pine sapwood
*Californian redwood
Vanikoro kauri
Wandoo

*Douglas fir
Teak
King William pine
Tallowwood
Brush box
Karri
Jarrah

*Western red cedar
*Scots pine
Radiata pine sapwood
Radiata pine heartwood
Bollywood
Mountain ash
European beech (worst)

91 (100-72)
79 (100-10)
64 (97-17)
55 (92-10)
54 (92-2)
52 (95-2)
51 (95-0)
49 (90-10)
47 (95-0)
45 (87-5)
44 (90-2)
44 (100-0)
44 (85-0)
35 (82-0)
33 (85-0)
27 (67--0)
14 (62-0)
10 (42-0)



course, the nature of the circulating water, 
for instance, its dissolved solids, suspended 
solids, pH, treatment, and temperature. A 
tower having very low dissolved solids can be 
almost iln~uune to soft rot, while a tower 
with a high concentration is likely to be 
heavily attacked and produce a profusion of 
slime, containing moulds, bacteria, algae, 
and particles of decay and dust. I11 practice, 
a tower designer could be led astray if he 
assumed that a pure water supply would not 
be subject to a build-up of dissolved solids. 
'They may be increased by long-term con- 
centration or added intentionally or even 
accidentally. Concentration follows inevit- 
ably because cooling is the result of evapora- 
lion. Routine tower l-lygiene in a well-run 
plant allows for a periodic purge by "blow- 
down", i.e. a substantial proportion of the 
circulating water is drawn off at regular 
intervals to maintain the dissolved solids 
below a set level. 

The nature of the dissolved solids is also 
important. They may affect the pH, boost 
the nutrient supply of the fungi, bacteria, 
and algae (or discourage them), or attack 
the timber directly. I11 these points, in partic- 
ular on the adverse effects of chlorine in 
towers, this test supports overseas findings. 
For example, some of the test towers that 
have been chlorinated show unmistakable 
chemical delignification of their slats. Timbers 

G rowt h Stress 

exposed to a water pH above 8 . 5  are much 
inore prone to soft rot than those in towers 
with a lower pH. 

Series 11: Effectiveness of Preservatives 
against Soft Rot 

After only six years, quite considerable 
deterioration has occurred in untreated radi- 
ata pine and slight deterioration in untrea.ted 
Californian redwood. Various coatings and 
dips were tested but have given poor results. 
Of the preservative oils, creosotes, especially 
high-temperature creosotes, have performed 
reasonably well at loadings of 16 lb/cu ft or 
more but not as well ,as the best waterborne 
preservatives. ~entachlor~henol  (16 lb/cu ft, 
5 % solution in heavy oil) has also performed 
well. 

The best preservatives were fixed water- 
borne salts, especially those based on chrom- 
ated copper formulations. Conmercial 
copper-chrome-arsenic preservatives are still 
giving colnplete protection at  very high load- 
ings (2-4 lb/cu ft) and show only very slight 
deterioration at colninercial loadings of 
1 5 1 4  lb/cu ft. Acid copper chromate and 
copper-chrome-boron were as effective as 
the CCA preservatives. 

These initial results appear clear-cut, but 
more precise comparisons among the better 
preservatives will be made available as the 
test progresses. 

Investigations 
in Regrowth Eucalypts 

By J. E. Nicholson, Timber Conversion Section 

PAST ATTEMPTS to saw regrowth eucalypts 
have met with considerable difficulty, gener- 
ally in connection with the high growth stress 
gradients usually present within young trees. 
These gradients contribute to end-splitting 
which occurs when the trees are cut into logs, 
as well as to the severe "springyy t11a.t results 
when logs are broken down in the mill. Since 
[he economic utilization of regrowth eucalypts 
will soon be necessary in some parts of 
Australia, the Division is currently investi- 
gating various aspects of their conversion. 
Among these, the reduction or elimination of 
the effects of growth stress on the final product. 
is of prime consideration. 

The investigation of this problem is being 
considered from two basic points of view: 

Reducing stress levels within logs prior 
to conversion ; 

Adapting current conversion processes 
to allow straight timber to be produced from 
regrowth logs on a production basis. 

The ability to determine the average stress 
level of a particular log is paramount to any 
intensive investigation of this subject. Accord- 
ingly, procedures have been developed which 
will allow an estimale to be made of the level 
of longitudinal stress present on the s~lrface 
of a log or tree. The technique einployed is 

course, the nature of the circulating water,
for instance, its dissolved solids, suspended
solids, pH, treatment, and temperature. A
tower having very low dissolved solids can be
almost immune to soft rot, while a tower
with a high concentration is likely to be
heavily attacked and produce a profusion of
slime, containing moulds, bacteria, algae,
and particles of decay and dust. In practice,
a tower designer could be led astray if he
assumed that a pure water supply would not
be subject to a build-up of dissolved solids.
They may be increased by long-term con­
centration or added intentionally or even
accidentally. Concentration follows inevit­
ably because cooling is the result of evapora'­
tion. Routine tower hygiene in a well-run
plant allows for a periodic purge by "blow­
down", i.e. a substantial proportion of the
circulating water is drawn off at regular
intervals to maintain the dissolved solids
below a set level.

The nature of the dissolved solids is also
important. They may affect the pH, boost
the nutrient supply of the fungi, bacteria,
and algae (or discourage them), or attack
the timber directly. In these points, in partic­
ular on the adverse effects of chlorine in
towers, this test supports overseas findings.
For example, some of the test towers that
have been chlorinated show unmistakable
chemi~aldelignification of their slats. Timbers

exposed to a water pH above 8·5 are much
more prone to soft rot than those in towers
with a lower pH.

Series 11 : Effectiveness of Preservatives
against Soft Rot

After only six years, quite considerable
deterioration has occurred in untreated radi­
ata pine and slight deterioration in untreated
Californian redwood. Various coatings and
dips were tested but have given poor results.
Of the preservative oils, creosotes, especially
high-temperature creosotes, have performed
reasonably well at loadings of 16 lb/cu ft or
more but not as well as the best waterborne
preservatives. Pentabhlorphenol (16 1b/cu ft,
5 ~~ solution in heavy oil) has also performed
well.

The best preservatives were fixed water­
borne salts, especially those based on chrom­
ated copper formulations. Commercial
copper-chrome-arsenic preservatives are still
giving complete protection at very high 10ad­
ings (2-4lb/cu ft) and show only very slight
deterioration at commercial loadings of
1t-1 t lb/cu ft. Acid copper chromate and
copper-chrome-boron were as effective as
the CCA preservatives.

These initial results appear clear-cut, but
more precise comparisons among the better
preservatives will be made available as the
test progresses.

Growth Stress Investigations

in Regrowth Eucalypts
By J. E. Nicholson, Timber Conversion Section

PAST ATTEMPTS to saw regrowth eucalypts
have met with considerable difficulty, gener­
ally in connection with the high growth stress
gradients usually present within young trees.
These gradients contribute to end-splitting
which occurs when the trees are cut into logs,
as well as to the severe "spring" that results
when logs are broken down in the mill. Since
the economic utilization of regrowth eucalypts
will soon be necessary in some parts of
Australia, the Division is currently investi­
gating various aspects of their conversion.
Among these, the reduction or elimination of
the effects of growth stress on the final product
is of prime consideration.
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The investigation of this problem is being
considered from two basic points of view:

-Reducing stress levels within logs prior
to conversion;

• Adapting current conversion processes
to allow straight timber to be produced from
regrowth logs on a production basis.

The ability to determine the average stress
level of a particular log is paramount to any
intensive investigation of this subject. Accord­
ingly, procedures have been developed which
will allow an estimate to be made of the level
of longitudinal stress present on the surface
of a log or tree. The technique employed is
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Polur struirz plots for four positions aloi~g an "S" 

sweep in the log. The 11-ji level (upper left)  was at 
the base o f the  sweep, while the 26-3 level (lower right) 
wax above the top oJ' it. The 16- arld 21-ft levels ~vere 
within zhe cirr.vecl section. Note that although the 
yalteriz of' strairz hus shifted, the average vnhles have 
re~r~ui~red co~istarlt at rhe four. positions. 

oile of releasing the stress4' present in a sn~all 
segment of the log, while measuring the 
amount of strain? resulting from release. 
Using Eastman 910 adhesive, two gauge 
points, in the form of small buttons, are 
attached to the log surface at points 50 11-m 
apart. The gauge length is then measured to 
an accuracy of 0.001 inin with a Huggen- 
berger Tensotast. Tension in the ga.uge area 
is released by chiselling two small slots, and 
the ineasureinent is repeated to determine 
the change in length, and hence the strain. 
This strain, when combined with Young's 
modulus determined on wood from the same 
area, and corrected for erross of curvature, 
will provide an estimate of loilgitudinal stress 
present. When this procedure is repeated at 
various points about a circunlference line 
stress patterns are obtained, and average 
values are determined for the log. 

Preliminary investigation of Eircnlyptus 
regna~zs and E.   zit ens has revealed interesting 

* Slress, force acting across unit surface area. 
Strain, dimension change per unit length. 

patterns of variation in longitudinal stress 
about the circumference of individual trees. 
Longitudinal stress values from 800 to over 
4000 lb/sq in were encountered on the surface 
of E. i.egizarzs logs. In those logs exanlined 
it was usual for the stress level at any one 
point about the circumference to fa11 within 

1000 lb/sq in of the inean value obtained 
for the log, although individual logs were 
occasionally found to exceed this range 
greatly. This fluctuation appears to be de- 
pendent upon the straightness and balance of - . 

the tree crown, with well-balanced vertical - .  

steins exhibiting the least variation about 
their circun~ference.~; '' More highly stressed 
areas tend to appear where needed by the 
tree to maintain a vertical position, and. more 
lightly stressed areas in the opposite position. 
Typical polar plots are shown in the figure. 

Stress Reductioiz 
Procedures for reducing stress prior t o  

conversion are generally based upon creep 
or relaxation occurring within the log. The 
extent of relaxation appears to be time- and 
teilzperature-depei~deilt, and the initial investi- 
gation in this field is concerned with deter- 
mining the conditions necessary for effective 
relaxation to occur. Storage of logs under 
water spra.y has been advocated in the past 
as a means- of stress relaxation. However, 
preliminary investigation indicates that while 
some relaxation undoubtedly occurs during 
storage, it is not lilcely to be appreciable at 
normal outdoor temperatures. 

Because the procedure described for 
n~easuring stress levels is applicable to living 
trees as well as to felled timber, the opport- 
unity may exist for selection of low-stress 
trees for tree-breeding studies and future 
propagation. Considerable variation has 
been observed in the average stress levels of 
trees within the same apparent environment. 
Altl~ough at this stage it has not been deter- 
mined that this variation is genetic in origin, 
this seems most likely, and if true will lead 
to the selection of parent trees with low 
stress levels. The offspring from these parents 
might then be used for reforestation of high- 
quality sites following normal logging opera- 
tions. 

Complete urticbs /nay be reprirzted li.ot11 this Newsletter without special peimissiorz. If it is proposed to use 
r~zulerial f i w 7 ~  such articles in arzy other form, permissio~~ to publish must Jir.st be obtninedfionz the Division of 

Forest Products. 
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* Stress, force acting across unit surface area.
"t Strain, dimension change per unit length.

Polar strain plots for four positions along an "S"
sweep in the log. The l1-Jt level (upper left) was at
the base of the sweep, while the 26-/t level (lower right)
was above the top of it. The 16- and 21-ft levels were
within the curved section. Note that although the
pattern of strain has shifted, the average values have
remained constant at the four positions.

patterns of variation in longitudinal stress
about the circumference of individual trees.
Longitudinal stress values from 800 to over
4000 lb/sq in were encountered on the surface
of E. regnans logs. In those logs examined
it was usual for the stress level at anyone
point about the circumference to fall within
± 1000 lb/sq in of the mean value obtained
for the log, although individual logs were
occasionally found to exceed this range
greatly. This fluctuation appears to be de­
pendent upon the straightness and balance of
the tree crown, with well-balanced vertical
stems exhibiting the least variation about
their circumference..; :,. More highly stressed
areas tend to appear where needed by the
tree to maintain a vertical position, and. more
lightly stressed areas in the opposite position.
Typical polar plots are shown in the figure.

Stress Reduction
Procedures for reducing stress prior to

conversion are generally based upon creep
or relaxation occurring within the log. The
extent of relaxation appears to be time- and
temperature-dependent, and the initial investi­
gation in this field is concerned with deter­
mining the conditions necessary for effective
relaxation to occur. Storage of logs under
water spray has been advocated in the past
as a means of stress relaxation. Ho\vever,
preliminary investigation indicates that while
some relaxation undoubtedly occurs during
storage, it is not likely to be appreciable at
normal outdoor temperatures.

Because the procedure described for
measuring stress levels is applicable to living
trees as well as to felled timber, the opport­
unity may exist for selection of low-stress
trees for tree-breeding studies and future
propagation. Considerable variation has
been observed in the average stress levels of
trees within the same apparent environment.
Although at this stage it has not been deter­
mined that this variatio1'). is genetic in origin,
this seems most likely, and if true will lead
to the selection of parent trees with low
stress levels. The offspring from these parents
might then be used for reforestation of high­
quality sites following normal logging opera­
tions.
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one of releasing the stress* present in a small
segment of the log, while measuring the
amount of straint resulting from release.
Using Eastman 910 adhesive, two gauge
points, in the form of small buttons, are
attached to the log surface at points 50 111m
apart. The gauge length is then measured to
an accuracy of 0·001 mm with a Huggen­
berger Tensotast. Tension in the gauge area
is released by chiselling two small slots, and
the measurement is repeated to determine
the change in length, and hence the strain.
This strain, when combined with Young's
modulus determined on wood from the same
area, and corrected for errors of curvature,
will provide an estimate of longitudinal stress
present. When this procedure is repeated at
various points about a circumference line
stress patterns are obtained, and average
values are determined for the log.

Preliminary investigation of Eucalyptus
regnans and E. nitens has revealed interesting
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By P. A. Dale, Preservation Section 

W o o ~ m v  UROPIWG for wire fences are as 
~ n u c h  a part of the rural scene as wooden 
fence posts. Ever since fafarmers realized that 
they coulif save time a11d ll-mney by spacing 
posts furil~er apart, woodell droppers have 
bccn ilseci to tie t l ~ e  wires between them. 

Droppers of other materials h a w  been 
available for lnally years, a i d  each of them 
has certain advantages and disadvantages. 
As some rnanuFxAurers have no scruples 
about condemning woodell droppers for 
alleged delicicncies, it is reasonable to put 
these in their proper perspective alongside 
the good points. 

Wooden droppers are cheap, light, easy to 
handle, readily atiached to the wires, and 
serve admirably to lteep the wires at the right 
spacing to prevent tlleir separation by stock. 
Above all, they are stiff and strong. 

I-or untreated droppers a wide range of 
iirnlws can be used, and all but a few non- 
c1ural)lc timbers will give satisllctory service 
in 11ios1 cli~xaies. The combined effects of 
wcalllcsing, decay, and sometimes termites 
may \vzal;en sonle of ihem event~~ally, so that 
11ley n lay  need to be replaced before ihe fence 
i~osis.  7'11cy may be destroyed by fire, but 
~~si lal ly o~lly if they are badly weatllered and 
par~ly decayed. 

l J  nt waled cfroppers shotrld be sawn fro111 
t111iLxr 01' I-casoi~ablc quality, free ol' wane, 

lhat they do not break, split, or decay pre- 
maturely. Eventually, they may decay at the 
botlom if  it rests on the gro~ind or i n  wet 
grass, or  they may be atlacked by termites, 
although this is not a major cause of failure. 
Droppers of heavy moderately clurable 
tiinbers such as jarrah, red gum, or blackbutt 
last as long as the posts in 111s same fence, 
but those of less durable, more Iissile timbers 
m y  last only half this time. 

Since the introduction of commescial 
preservative treatment, a superior article has 

large knots, and gum veins. 'I'his will ensusi: I ) I Q / ,  e cheap m d  ~,lo.\t cJfec I I I Y  fet~cilg. 
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Treated Wooden Fence Droppers
Hy F. A. Dale, Preservation Section

WOODEN DROPPERS for wire fences are as
much a part of the rural scene as wooden
fence posts. Ever since farmers realized that
they cOLdd save time and money by spacing
posts further apart, wooden droppers have
been used to tie the wires between them.

Droppers of other materials have been
available for many years, and each of them
has certain advantages and disadvantages.
As some manufacturers have no scruples
about condemning wooden droppers for
alleged deficiencies, it is reasonable to put
these in their proper perspective alongside
the good points.

Wooden droppers are cheap, light, easy to
handle, readily attached to the wires, and
serve admirably to keep the wires at the right
spacing to prevent their separation by stock.
Above all, they are stiff and strong.

For untreated droppers a wide range of
timbers can be used, and all but a few non­
durable timbers will give satisfactory service
in most climates. The combined effects of
"veathering, decay, and sometimes termites
may weaken some of them eventually, so that
they lnay need to be replaced before the fence
posts. They may be destroyed by fire, but
usually only if they are badly weathered and
partly decayed.

Untreated droppers should be sawn from
limber of reasonable quality, free of wane,
sapwood, brittle heart, severe cross grain,
large knots, and gum veins. '1'his will ensure

that they do not break, split, or decay pre­
maturely. Eventually, they may decay at the
bottom if it rests on the ground or in wet
grass, or they may be attacked by termites,
although this is not a major cause of failure.
Droppers of heavy moderately durable
timbers such as jarrah, red gum, or blackbutt
last as long as the posts in the same fence,
but those of less durable, more fissile timbers
may last only half this time.

Since the introduction of commercial
preservative treatment, a superior article has

Fig. l.----T/'eated droppers and sll/ill/rollnd Irea led posts
make cheap and mosl e.fJeC! iFe jencing.



section is needed than with hardwood. 
Fencing for cattle will require an even larger 
section. 

been available. Preservative treatment will 
prolong the life of any di.opper but its main 
advantage IS  to permit the use of sapwood 
a d  timbers of low natural durability. Pres- 
stile treatment with creosote 0s pentachlor- 
phenol in heavy oil will retard weathering 
and prevent decay and insect attack, as well 
as maLe the tlroppei. fire-resistant. High- 
presslrre t r e a ~ i ~ ~ e n t  is desirable but 200 1b/ 
sq in lseatinent gives adequate protection in 
t l ~  lighter eucalypts. l iot  and cold bath 
treatment is perinissible if the droppers coii- 
lain at lcast 50':; sapwood. Treat~iieiit with 
CCA preservatives gives very good protection 
against decay and insects but it does not 
prevelit split tmg, and precautions may need 
to  bc t a l m ~  to avoid collapse and disiortion 
in redrying. Also, it does not confer fire 
scsistance and its rise in areas where fire is a 
ha~ascl is not recommended. The new (ISIRO 
fire-retardant CCA preservative, while pri- 
niarily developed for pine fence posts, should 
also ilnprove the fire resistance of droppers, 
but its performance in hardwoods has yet to 
be evaluated (Fig. 1). 

lrnproved fastenings have been developed 
for treated droppers. Multiple slotting, 
using special wire clips, allows the wires to be 
fixed a t  any spacing. Power-driven staples 
have been used for rapid fastening, with a 
wire tie at top and bottom to prevent the 
dropper ilioving sideways. Pre-bored holes 
are not convenient if the wires have to be 
threaded and tensioned with the droppers 
in place, but a "hairpin" clip througll the hole 
enables the dropper to be lixed after the fence 
is tensioned. The slotted dropper fixed with 
clips is the most logical development and is 
beconling very popular. 

The electrical resistance of oil-treated 
droppers is very high and they can be used 
without insulators for electric fencing, at a 
considerable saving. One manufact t i i w  now 
supplies creosote-treated 2 x I ',-in. hardwood 
posts, pointed and slotted, in place of 
ordinaql posts for electric fencing. These are 
cheaper and slronger than posts made of 
other materials, but co~i~ple te  penetration 
and a minimum creosote retention oE 10 lb/ 
cu ft are essential for long life. 

With these advances, the future for wooden 
droppers should be assured. 111 the sizes 
commonly used, 1 B x 1 in., 2 x I in., 2 x 1 in., 
and 3 x 1 in., they rep-esent a useftil recovery 
item for Inany sawmills and with proper 
prolllotion the market should be very large. 
As long ago as 1954 the Division estimated 
that Ausiralia could use about 60 inillion 
fence posts per annum. Although posts are 
now generally spaced mudl  filrtller apart, 
this should increase the de~nand for droppers 
so lhat a potential iliarket of 60 nlillion 
droppers per annum would not be un- 
reasonable (Fig. 2). 

A note of warning: One or two unscrupu- 
lous suppliers already have attempted to 
pass off "diplxd" 1 3 0 ~ 1 ~  as being pressure- 
treated. 'rhe buyer of treated droppers 
should make sure that lie is getting properly . 

13ecause pscservative treatment is most trentetl niaterial from a reputable supplier. 
efSective in sap-\vood, tscated tiiubers like A creosote retention of G lb/cu ft should be 
radiata pine are being iiicseasingly ~ ~ s e d .  specified with substantially complete pene- 
h/lillio~~s of pine droppers are treated annually tration in high-pressure-treated droppers and 
ill New Zcalalld, where native hardwoods are 2-3-in. end grain penetration in those treated 
becoming scarce. Pine ma1;es good droppers at  200 Ib/sq in. All sapwood must be coin- 
if large 1'1lots can be avoided but a larger pletely penetrated. 

Fig. 2.-·]i'eated droppers are al'ailable at preservation
plants in most parts of Australia.

been available. Preservative treatment will
prolong the life of any dropper but its main
advantage is to permit the use of sapwood
and timbers of low natural durability. Pres­
sure treatment with creosote or pentachlor­
phenol in heavy oil will retard weathering
and l)revent decay and insect attack, as well
as make the dropper fire-resistant. High­
pressure treatment is desirable but 2001b/
sq in treatment gives adequate protection in
the lighter eucalypts. Hot and cold bath
treatment is permissible if the droppers con­
tain at least 50 (~~ sapwood. Treatment with
CCA preservatives gives very good protection
against decay and insects but it does not
prevent splitting, and precautions may need
to be taken to avoid collapse and distortion
in redrying. Also, it does not confer fire
resistance and its use in areas where fire is a
hazard is not recommended. The new CSTRO
fire-retardant CCA preservative, while pri­
marily developed for pine fence posts, should
also improve the fire resistance of droppers,
but its performance in hard\yoods has yet to
be evaluated (Fig. 1).

Because preservative treatment is most
effective in sapwood, treated timbers like
radiata pine are being increasingly used.
Millions of pine droppers are treated annually
in New Zealand. v·,There native hardwoods are
becoming scarc~. Pine makes good droppers
if large knots can be avoided but a larger
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section is needed than with hardwood.
Fencing for cattle will require an even larger
section.

Improved fastenings have been developed
for treated droppers. Multiple slotting,
using special wire clips, allows the ,vires to be
fixed at any spacing. Power-driven staples
have been used for rapid fastening, with a
wire tie at top and bottom to prevent the
dropper moving sideways. Pre-bored holes
are not convenient if the wires have to be
threaded and tensioned with the droppers
in place, but a "hairpin" clip through the hole
enables the dropper to be fixed after the fence
is tensioned. The slotted dropper fixed with
clips is the most logical development and is
becoming very popular.

The electrical resistance of oil-treated
droppers is very high and they can be used
without insulators for electric fencing, at a
considerable saving. One manufacturer now
supplies creosote-treated 2 X I i-in. hardwood
posts, pointed and slotted, in place of
ordinary posts for electric fencing. These are
cheaper and stronger than posts made of
other materials, but complete penetration
and a minimum creosote retention of 10 lb/
cu ft are essential for long life.

With these advances, the future for wooden
droppers should be assured. In the sizes
commonly used, 11 x 1 in., 2 X lk in., 2 x 1 in.,
and 3 x 1 in., they represent a useful recovery
item for many sawmills and with proper
promotion the market should be very large.
As long ago as 1954 the Division estimated
that Australia could use about 60 million
fence posts per annum. Although posts are
now generally spaced much further apart,
this should increase the demand for droppers
so that a potential market of 60 million
droppers per annum would not be un­
reasonable (Fig. 2).

A note of warning: One or two unscrupu­
lous suppliers already have attempted to
pass off "dipped" posts as being pressure­
treated. The buyer of treated droppers
should make sure that he is getting properly
treated material from a reputable supplier.
A creosote retention of 6 lb/cu ft should be
specified with substantially complete pene­
tration in high-pressure-treated droppers and
2-3-in. end grain penetration in those treated
at 2001b/sq in. All sapwood must be com­
pletely penetrated.



Sawmilling 
Future developinents in the lumber industry 
depend not only on external coinpetitive 
pressure but also on improvements to current 
conversion techniques. 

The sawmill is the first step in the tiinber 
co~lversioil process and iinprovenlents in 
productivity at  this point can lead to sub- 
stantial gains in economic efficiency. To this 
end, attention is currently being given to the 
effect of log characteristics on coilversion 
costs and of sawing patterns on profitability. 
The design and operation of sawinills and 
sawing machinery are also being studied with 
the aim of producing greater flexibility, 
better quality control, reduced labour re- 
quirements, and increased economic return. 

The iilfluence of log harvesting and storage 
treatnle~lts on the amount of spring in 
quarter-cut boards can be particularly irn- 
portant in fast-grown logs. In addition to 
the stress-relief techniques being investigated, 
sawing techniques are being developed and 
analysed which inaintain a stress balance in 
the log during conversion. Related to this is 
an investigation of back-sawing as an alter- 
native to quarter-sawing, with the purpose of 
producing bow, which is easily accoinmod- 
ated, instead of spring, which requires special 
straightening techniques. However, back- 
sawing produces seasoning probleins in some 
ash eucalypts and work is in hand to over- 
come this. 

Concurrently with experiinental work on 
sawmills and sawmilling, the Division is 
exainining the whole question of sawing as 
a coilversion process for logs. This will 
consider not only the future price relativity 
of sawn wood to alternative products but also 
the type of wood product likely to be required 
10 or more years from now. 

Operational Research 
Four separate projects under this heading 
have been carried out during the past year. 

A study of the economics of various com- 
binations of air, kiln, and predrying in the 
seasoning of sawn tiinber has been continued. 
A coinputer simulation has considerably 
speeded up this investigation and an article 
discussing the results has been prepared. 

When veneers are being prepared for 
plywood manufacture they are usually cut 
oversize to allow for trimming of the final 
plywood sheet. Obviously, if the oversize 
allowance is too large, valuable material is 
wasted, while if it is too small, finished 
sheets will have veneers that are not full 
size. A small study to establish a n~ethod of 
finding the optiinuin oversize allowance has 
been made and an article sunimarizing the 
procedure and results has been prepared. 

The econoinics of the finger-jointing of 
material from knotty hoop pine thii~nings to 
make clear inouldii~gs have been studied. 
The minilnuin lengtF'<between knots which 
should be processed"l~as been established for 
certain conditions and likely recovery of 
select material has been calculated. 

In addition, a study of the econoinics of 
manufacturing 3 x 2 in. dried studs from 
hoop pine thinnings by docking of twisted 
material, straightening, and then finger- 
jointing has been conducted at  a plant in 
Queensland. 

Investigations into technical and economic 
aspects of removing bark from eucalypts have 
been conducted, and reports and published 
articles have been prepared on this subject 
(see Abstracts in Newsletter No. 369). Con- 
tact is being maintained with engineering 
conlpanies involved in supplying machinery 
for wood chip production in view of the 
importance of this operation in relation to 
the chip export proposals. 

VC700d Cutting 
Converting the log harvest into consumer 
products always involves some form of 
wood-cutting machinery operating in forest, 
sawmill, factory, plymill, or pulpmill, so that 
wood-cutting operations are very important 
to the economics of conversion. 

For some time the cutting action itself has 
been investigated, in order to discover the 
way in which cutting conditions and wood 
properties affect cutting forces and product 
quality. This involves the stress in the wood 
near the cutting edge, which has been the 
subject of recent studies. Using a photo- 
sensitive lacquer, a fine grid is printed on the 
side of a work piece and photographed before 
and during cutting. Coordinates of the grid 
intersection are measured on a scanning 
nlachine that records them on computer 
cards for calculation of strains and stresses. 

Research Projects
Sawmilling
Future developments in the lumber industry
depend not only on external competitive
pressure but also on improvements to current
conversion techniques.

The sawmill is the first step in the timber
conversion process and improvements in
productivity at this point can lead to sub­
stantial gains in economic efficiency. To this
end, attention is currently being given to the
effect of log characteristics on conversion
costs and of sawing patterns on profitability.
The design and operation of sawmills and
sawing machinery are also being studied with
the aim of producing greater flexibility,
better qllality control, reduced labour re­
quirements, and increased economic return.

The influence of log harvesting and storage
treatments on the amount of spring in
quarter-cut boards can be particularly im­
portant in fast-grown logs. In addition to
the stress-relief techniques being investigated,
sawing techniques are being developed and
analysed which maintain a stress balance in
the log during conversion. Related to this is
an investigation of back-sawing as an alter­
native to quarter-sawing, with the purpose of
producing bow, which is easily accommod­
ated, instead of spring, which requires special
straightening techniques. However, back­
sawing produces seasoning problems in some
ash eucalypts and work is in hand to over­
come this.

Concurrently with experimental work on
sawmills and sawmilling, the Division is
examining the whole question of sawing as
a conversion process for logs. This will
consider not only the future price relativity
of sawn wood to alternative products but also
the type of wood product likely to be required
10 or more years from now.

Operational Research
Four separate projects under this heading
have been carried out during the past year.

A study of the economics of various com­
binations of air, kiln, and predrying in the
seasoning of sawn timber has been continued.
A computer simulation has considerably
speeded up this investigation and an article
discussing the results has been prepared.
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When veneers are being prepared for
plywood manufacture they are usually cut
oversize to allow for trimming of the final
plywood sheet. Obviously, if the oversize
allowance is too large, valuable material is
wasted, while if it is too small, finished
sheets will have veneers that are not full
size. A small study to establish a method of
finding the optimum oversize allowance has
been made and an article summarizing the
procedure and results has been prepared.

The economics of the finger-jointing of
material from knotty hoop pine thinnings to
make clear mouldings have been studied.
The minimum lengtJ:1'" between knots which
should be processed "has been established for
certain conditions and likely recovery of
select material has been calculated.

In addition, a study of the economics of
manufacturing 3 X 2 in. dried studs from
hoop pine thinnings by docking of twisted
material, straightening, and then finger­
jointing has been conducted at a plant in
Queensland.

Investigations into technical and economic
aspects of removing bark from eucalypts have
been conducted, and reports and published
articles have been prepared on this subject
(see Abstracts in Newsletter No. 369). Con­
tact is being maintained with engineering
companies involved in supplying machinery
for wood chip production in view of the
importance of this operation in relation to
the chip export proposals.

Wood Cutting
Converting the log harvest into consumer
products always involves some form of
wood-cutting machinery operating in forest,
sawmill, factory, plymill, or pulpmill, so that
wood-cutting operations are very important
to the economics of conversion.

For some time the cutting action itself has
been investigated, in order to discover the
way in which cutting conditions and wood
properties affect cutting forces and product
quality. This involves the stress in the wood
near the cutting edge, which has been the
subject of recent studies. Using a photo­
sensitive lacquer, a fine grid is printed on the
side of a work piece and photographed before
and during cutting. Coordinates of the grid
intersection are measured on a scanning
machine that records them on computer
cards for calculation of strains and stresses.



The procedure has been applied to the 
basic veneer-cutting process, with the hope of 
reducing the difficulties in peeling newly 
available material from regrowth and plant- 
ation forests. Nosebar type, position, and 
friction characteristics are being investigated. 

An extensive study of single-edge cutting 
in a plane perpendicular to the grain has 
provided eq~~ations and nomograms for 
calculating cutting forces and power when 
wood species, moisture content, and cutting 
conditions are known. These results are now 
being applied to particular operations such as 
sawing. 

The perfornlance of a sawing machine in 
terms of throughput, accuracy, kerf losses, 
and surface quality is also dependent oa the 
lateral stability of the saw blade. This is 
known to be affected by initial teilsions, blade 
geometry, including n ~ ~ m b e r  and shape of 
teeth, mounting conditioils, running speed, 
and temperature gradients, but the relation- 
ships have not been well established, especi- 
ally for large saws. 

Examination and rolling equipinent has 
been installed to help refine preparation 
procedures. Work is being done on circular 
saws up to 72 in. diam. operating under 
Australian conditions, and experiinental 
vibration studies have revealed some require- 
ments as to blade preparation, running speed, 
and packing. It has been shown that heat 
tensioning increases stiffi~ess and natural 
fre q uency in a manner similar to mechanical 
tensioning, but the extent to which it can 
~eplace the latter is not yet known. 
Uiilizatiori of Mill Residuals 
Most saw~nills produce considerable quanti- 
ties of short-length stocks of various grades 
for which there is no obvious large-scale 
econoinic use. Experiments have shown that 
long lengths of adequate strength can be 
made by finger jointing and gluing suitable 
grades of short material. 

This Lreatinent has, to date, been used 
mainly on air-dried or kiln-dried material but 
work is in progress on finger jointing green 
material of suitable species using exterior- 
g ~ a d e  adhesives. 

Dried finger-jointed stock is finding ready 
acceplance in the market for flooring, studs, 
a ~ l d  other building timbers. 

In some cases dried studs cut to length are 
being marketed with pre-cut nogging lengths 
as a further approach to utilizing short 
material. The ecoiloinic drying of short- 
length structural-size material presents some 
problenls and a sinlple drier suited to this 
task has been designed in the Division. 

Some mill residuals are low-quality . 
materials unsuitable for finger jointing. They 
consist of edgings, dockings, and offcuts, 
together with material culled or graded froni 
the sawn output. Increasing availability of 
this and other small-size raw material such as 
thinnings has made the study of properties 
of panels made froni wood particles more 
desirable, and assessinent of properties in 
relation to manufacturing methods and 
adhesives is being undertaken. 

The Division gratefully acknowledges the 
following recent donations : 

$ 
Bowater-Scott Aust. Pty. Ltd., Vic. . . 100 
Bowen and Pomeroy Pty. Ltd., Vic. . . 50 
Furness Ltd., Clarence Gardens, S.A. 50 
W.A. Chip and Pulp Co. Pty. 

Ltd., W.A. . . . . . . . . 2000 

Materials 
Hawker Siddeley Building Supplies, W.A. 

Sawn karri for experimental 
purposes approx. value . . . .  180 

CORRIGENDUM 

Please note that in Forest Produck Technical Note 
No. 1 ,  Gluing Techniques for Timber Engineering 
Structures, 

Revised Edition 1962, p.15 
, , " 1967, 13.16 

the formula for torque should rend: 

Co~nplete articles may be reprilited frwn this Newsletter without special pennissioti. If it is proposed to irse 
m o p i u l  jiorrr such arricles iii airy orher form, perszission to publish illust fist be obtairred/rvm the Divisioiz oj 
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The procedure has been applied to the
basic veneer-cutting process, with the hope of
reducing the difficulties in peeling newly
available material from regrowth and plant­
ation forests. Nosebar type, position, and
friction characteristics are being investigated.

An extensive study of single-edge cutting
in a plane perpendicular to the grain has
provided equations and nomograms for
calculating cutting forces and power when
wood species, moisture content, and cutting
conditions are known. These results are now
being applied to particular operations such as
sawing.

The performance of a sawing machine in
terms of throughput, accuracy, kerf losses,
and surface quality is also dependent on the
lateral stability of the saw blade. This is
known to be affected by initial tensions, blade
geometry, including nlunber and shape of
teeth, mounting conditions, running speed,
and temperature gradients, but the relation­
ships have not been well established, especi­
ally for large saws.

Examination and rolling equipment has
been installed to help refine preparation
procedures. Work is being done on circular
saws up to 72 in. diam. operating under
Australian conditions, and experimental
vibration studies have revealed some require­
ments as to blade preparation, running speed,
and packing. It has been shown that heat
tensioning increases stiffness and natural
frequency in a manner similar to mechanical
tensioning, but the extent to which it can
replace the latter is not yet known.

Utilization of Mill Residuals
Most sawmills produce considerable quanti­
ties of short-length stocks of various grades
for which there is no obvious large-scale
economic use. Experiments have shown that
long lengths of adequate strength can be
made by finger jointing and gluing suitable
grades of short material.

This treatment has, to date, been used
mainly on air-dried or kiln-dried material but
work is in progress on finger jointing green
material of suitable species using exterior­
grade adhesives.

Dried finger-jointed stock is finding ready
acceptance in the market for flooring, studs,
and other building timbers.

In some cases dried studs cut to length are
being marketed with pre-cut nogging lengths
as a further approach to utilizing short
material. The economic drying of short­
length structural-size material presents some
problems and a simple drier suited to this
task has been designed in the Division.

Some mill residuals are low-quality
materials unsuitable for finger jointing. They
consist of edgings, dockings, and offcuts,
together with material culled or graded from
the sawn output. Increasing availability of
this and other small-size raw material such as
thinnings has made. the study of properties
of panels made frolii wood particles more
desirable, and assessment of properties in
relation to manufacturing methods and
adhesives is being undertaken.
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W.A. Chip and Pulp Co. Pty.

Ltd., W.A. 2000

Materials

Hawker Siddeley Building Supplies, W.A.
Sawn karri for experimental
purposes approx. value .. 180

CORRIGENDUM

Please note that in Forest Products Technical Note
No. 1, Gluing Techniques for Timber Engineering
Structures,

Revised Edition 1962, p.15
1967, p.16

the formula for torque should read:

FL = WD (ITfD+K)
2 ITD-fK
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Coppice-grown Eucalyptus viminalis 
- - 

as Sdurce of Chip Material 
With the increasing consiimptioi~ of wood 
fibre for the production of paper, paper- 
board, fibreboard, and particleboard, more 
se r io~~s  attention is beiilg paid througl~out 
the world to the growing of fibre as a short- 
rotation crop. There is rising interest in the 
planting of quick-growing tree species, the 
ayylicatioil of fertilizer and irrigation tech- 
niques, the utilization of parts of the tree other 
than the me~cl~antable bole, and the increased 
use of waste and residue material. [nvestiga- 
lions are already under way in the U.S.A. 
into the possibility of coppice-regenerated 
sycamore being managed on a rotalion as 
short as 2-3 years, steins only an inch or two 
in diameter being harvested by mechanical 
meam. 

Under appropriate conditions eucalypts 
are capable of rapid growth and can prod~ice 
exceptional yields. Many species are able 
to regenerate by coppicing and the increment 
of coppice shoots is higher than that of trees 
grown from sowing or planting. Whilst 
growth stresses and seasoning difficulties 
can be accenluated in fast-growing plantation 
eucalypts, these defects are not disadvantag- 
eous if the material is to be utilized as chips. 

The Division of Forest Products is par- 
tici~larly interested in this problem, and during 
1969 cornmenced an investigatioil into the 
possibilities of using a coppice-grown eucalypt 
as a source of chip material. Ez~calyptus 
vimi~znlis was chosen for study because it has 
a wide distribution in south-eastern Australia, 
coppices readily, and exhibits marked genetic 

variation. The wood is pale in colo~lr, not 
subject to marked kin0 formation, and is of 
moderate density. When pulped by the kraft 
process the young material yields a chemical 
pulp which is coinparable in quality to that of 
young E. reglza~u. 

Experimental material was collected from 
fortuitous coppice-regenerated E. viminalis 
in Victoria, the coppice shoots varying in age 
from 2 to 27 years, the number of shoots 
from a given stump varying from 1 to 11. 
An assessment was carried out of the anatomi- 
cal, physical, and certain chemical properties 
of the material. I n  utilizing small material the 
removal of bark can be a costly factor. I t  
would, therefore, be an advantage if the 
whole log c o ~ ~ l d  be used, and this is poten- 
tially possible with young smooth-barked 
eucalypts. Consequently the investigation 
included a detailed examination of the bark 
and its effects on the end product. 

The possibility of pulping the entire tree, 
i.e, stem, branches, twigs, and leaves, was 
also examined. With regard to leaves, since 
they have a deleterious effect on the pulp 
properties and con~prise less than 10 % of the 
above-ground dry matter yield, they should 
not be included, but should be stripped so 
that no more than about 5 % remain, depend- 
ing on quality required and the economics of 
stripping. Twigs present sufficient difficulties 
to indicate that they also sl~ould be excluded, 
and this may be coinbilled with leaf removal 
since neither portion of the tree contributes 
greatly to the product. I t  was found that 
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Coppice-grown Eucalyptus viminalis
as Source of Chip Material

With the increasing consumption of wood
fibre for the production of paper, paper­
board, fibreboard, and particleboard, more
serious attention is being paid throughout
the world to the growing of fibre as a short-

. rotation crop. There is rising interest in the
planting of quick-growing tree species, the
application of fertilizer and irrigation tech­
niq ues, the utilization of parts of the tree other
than the mel'chantable bole, and the increased
use of waste and residue material. Investiga­
tions are already under way in the D.S.A.
into the possibility of coppice-regenerated
sycamore being managed on a rotation as
short as 2-3 years, stems only an inch or two
in diameter being harvested by mechanical
means.

Under appropriate conditions eucalypts
are capable of rapid growth and can produce
exceptional yields. Many species are able
to regenerate by coppicing and the increment
of coppice shoots is higher than that of trees
grown from sowing or planting. Whilst
growth stresses and seasoning difficulties
can be accentuated in fast-growing plantation
eucalypts, these defects are not disadvantag­
eous if the material is to be utilized as chips.
. The Division of Forest Products is par­

ticularly interested in this problem, and during
1969 commenced an investigation into the
possibilities of using a coppice-grown eucalypt
as a source of chip material. Eucalyptus
l'iminalis was chosen for study because it has
a wide distribution in south-eastern Australia,
coppices readily, and exhibits marked genetic
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variation. The wood is pale in colour, not
subject to marked kino formation, and is of
moderate density. When pulped by the kraft
process the young material yields a chemical
pulp which is comparable in quality to that of
young E. regnans.

Experimental material was collected from
fortuitous coppice-regenerated E. viminalis
in Victoria, the coppice shoots varying in age
from 2 to 27 years, the number of shoots
from a given stump varying from 1 to 11.
An assessment was carried out of the anatomi­
cal, physical, and certain chemical properties
of the material. In utilizing small material the
removal of bark can be a costly factor. It
would, therefore, be an advantage if the
whole log could be used, and this is poten­
tially possible with young smooth-barked
eucalypts. Consequently the investigation
included a detailed examination of the bark
and its effects on the end product.

The possibility of pulping the entire tree,
i.e. stem, branches, twigs, and leaves, was
also examined. With regard to leaves, since
they have a deleterious effect on the pulp
properties and comprise less than 10% of the
above-ground dry matter yield, they should
not be included, but should be stripped so
that 110 more than about 5%remain, depend­
ing on quality required and the economics of
stripping. Twigs present sufficient difficulties
to indicate that they also should be excluded,
and this may be combined with leaf removal
since neither portion of the tree contributes
greatly to the product. It was found that



young bark could be a useful addition to the 
raw material, although certain undesirable 
features of the bark, particularly of the older 
stems, indicated that the rotation age should 
be limited to avoid excessive bark content. 

The results of this study have indicated 
that coppice-regenerated E. vimii~cdis can 
provide a usef~11 source of chip material for 
utilization as pulp and paper and fibreboard. 
After removal of leaves and twigs the remain- 
der of the above-ground material can be 
utilized. A consideration of all factors 
indicates that a rotation age of 6-8 years 

would be the most satisfactory, which is the 
age chosen for the coppice rotation of 
certain eucalypt species used for pulping in 
Brazil. At this age harvesting by existing 
~nachinery presents no problem. 

For the maximum benefit lo be gained from 
this approach, further investigations covering 
such matters as optimum tree spacing, site 
preparation, and desirable number of rota- 
tions from one root system are needed. 

Full details of the project were published 
in Division of Forest Products Technological . - 
Paper No. 58. 
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Revised Standard Names for Australian Timbers 

A revised edition of a standard reference letter, as are exotic species (i.e. those intro- 
work for the Australian timber user, Aust- duced into Australia). 
ralian Standard 02,  Nomenclature of Aust- Copies of AS 0 2  may be obtained from 
ralian Timbers, has been announced by the the various offices of the Standards Associa- 
Standards Associati011 of Australia. tion of Australia for $4 each. 

The revision of the Standard was under- 
taken by a slnall committee operating under 
the Standards Association's Timber Tndustry 
Standards Committee, com~rising. re~resen- 
tatives from the ~ iv i s ibn  of ' ~ o r e z  ~rbducts ,  
Conlmonwealth Forestry and Timber Bureau, 
and Forestry Departments in Queensland, 
New South Wales, and Victoria, with the 
cooperation of botanists from other State 
Forest Services, national herbaria, and 
timber trade organizations. 

This standard establishes standard trade 
common nanm for more than 750 Australian 
timbers, and provides botanical names and 
synonyms, the authors of such names, an 
indication of the States where the timbers 
are grown, and local names that have been, 
or are, also used for many of the timbers. It 
includes a comprehensive alphabetical index 
of every name, whether trade, botanical, or 
local name, and details of authors. Names 
changed from those in the former edition 
are listed in an appendix. 

The nomenclature now includes rain-forest 
species, species of inlportance to the wood- 
chip industry, and small trees and shrubs of 
interest to wood technologists, research 
workers, hobbyists, and makers of souvenirs. 
Coniferous species (i.e. the softwoods of 
international trade) are given an identifying 

The Division gratefully acknowledges the 
following recent donations: 

$ 
A. A. Swallow Pty. Ltd., Sth. Melb. 200.00 

Tenaru Pty. Ltd., North Sydney . . 100.00 

Radiata Pine Association of Aus- 
tralia, Adelaide . . . . . . 2000.00 

Materials 
Victorian Sawmillers' Association 

Hardwood flooring and scantling 
for experimental purposes 

approx. 1 10.00 

J. Wright and Sons (Aust.) Pty. Ltd., 
West Footscray, Vic. 
Oregon flitches for experimental 
purposes . . . . approx. 10.00 

Victorian Forests Con~mission 
10 trees of mountain ash and rad- 
iata pine, 20 ft x 12 in. diam. 
15 trees mess~nate stringybark and 
mountain grey gum, 10 ft x 6 in. 
d iarn. 

young bark could be a useful addition to the
raw material, although certain undesirable
features of the bark, particularly of the older
stems, indicated that the rotation age should
be limited to avoid excessive bark content.

The results of this study have indicated
that coppice-regenerated E. viminalis can
provide a useful source of chip material for
utilization as pulp and paper and fibreboard.
After removal of leaves and twigs the remain­
der of the above-ground material can be
utilized. A consideration of all factors
indicates that a rotation age of 6-8 years

would be the most satisfactory, which is the
age chosen for the coppice rotation of
certain eucalypt species used for pulping in
Brazil. At this age harvesting by existing
machinery presents no problem.

For the maximum benefit to be gained from
this approach, further investigations covering
such matters as optimum tree spacing, site
preparation, and desirable number of rota­
tions from one root system are needed.

Full details of the project were published
in Division of Forest Prod ucts Technological
Paper No. 58.
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Revised Standard Names for Australian Timbers

DONATIONS

The Division gratefully acknowledges the
following recent donations:

letter, as are exotic species (i.e. those intro­
duced into Australia).

Copies of AS 02 may be obtained from
the various offices of the Standards Associa­
tion of Australia for $4 each.

A revised edition of a standard reference
work for the Australian timber user, Aust­
ralian Standard 02, Nomenclature of Aust­
ralian Timbers, has been announced by the
Standards Association of Australia.

The revision of the Standard was under­
taken by a small committee operating under
the Standards Association's Timber Industry
Standards Committee, comprising represen­
tatives from the Division of Forest Products,
Commonwealth Forestry and Timber Bureau,
and Forestry Departments in Queensland,
New South Wales, and Victoria, with the
cooperation of botanists from other State
Forest Services, national herbaria, and
timber trade organizations.

This standard establishes standard trade
common names for more than 750 Australian
timbers, and provides botanical names and
synonyms, the authors of such names, an
indication of the States where the timbers
are grown, and local names that have been,
or are, also used for many of the timbers. It
includes a comprehensive alphabetical index
of every name, whether trade, botanical, or
local name, and details of authors. Names
changed from those in the former edition
are listed in an appendix.

The nomenclature now includes rain-forest
species, species of importance to the wood­
chip industry, and small trees and shrubs of
interest to wood technologists, research
workers, hobbyists, and makers of souvenirs.
Coniferous species (i.e. the softwoods of
international trade) are given an identifying
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A. A. Swallow Pty. Ltd., Sth. Melb.

Tenaru Pty. Ltd., North Sydney ..

Radiata Pine Association of Aus-
tralia, Adelaide

Materials
Victorian Sawmillers' Association

Hardwood flooring and scantling
for experimental purposes

approx.

J. Wright and Sons (Aust.) Pty. Ltd.,
West Footscray, Vic.
Oregon flitches for experimental
purposes approx.

Victorian Forests Commission
10 trees of mountain ash and rad­
iata pine, 20 ft X 12 in. diam.
15 trees messmate stringybark and
mountain grey gum, 10 ft X 6 in.
diam.

$
200.00

100.00

2000.00

110.00

10.00



NEW TIMBER ENGINEERING STANDARDS 

Plywood and Scant 1 i ng 

Reflecting the increasing structural use of 
radiata pine in Australia is the recent issue 
of two standards for products intended 
for load-bearing applications. One is AS 085, 
Pinus S t r~ ic t~~ra l  Plywood, which also en- 
compasses other Pims species silnilar to 
radiata pine, while the other is AS 0123, 
Finger Jointed and/or Laminated Radiata 
Pine Scantlings. For both these standards 
the Division was closely involved in providing 
supporting technical data and in the drafting 
activities of the Standards Association 
Committees. 

Plywood has always been recognized as 
a n  imporlant struclural material with many 
desirable characteristics. However, its use in 
this field has been restricted in Australia due 
in part to the lack of a suitable set of grading 
rules. Basic stresses necessary for design 
purposes may be recommended only for 
inalerials produced to some acceptable 
minimum standard. 

To s ~ ~ p p l y  the background inforination 
necessary to prepare the standard a testing 
programme was undertaken in the Division's 
engineering laboratory. This established the 
influence of factors such as depth of peeler 
checks, density, and knot size on the strength 
and stiffness of plywood. The results have 
now been incorporated in the standard, in 
(he form of a table of basic stresses and a 
corresponding description of the permissible 
grades of veneers. Sections on plywood 
maniifxture and quality control are also 
included in AS 085. A similar industry 
standard for hardwood plywood is in use, 
and it is expected that this will eventually 
be the basis for an Australian standard. 

The type of scantling referred to in AS 0123 
is material up to 4 in. wide fabricated from 
radiata pine by means of either finger- 
jointing or face-gluing. In this standard, 
guidelines are laid down for the preparation 
of the material prior to gluing, suitable types 
of glue, and methods of fabrication, and a 
detailed description is given of a quality 

control system including the necessary testing 
techniques. The grade of timber is not given 
but cross-reference is made to AS 078,  
Visually Graded Radiata Pine for Structural 
Purposes, where provision is made for six 
visual grades. 

This standard shoy?d create considerable 
interest as it comes. at a time when there 
is a growing trend towards the use of dry 
framing timber and a keen recognition of 
the econoinic advantages of finger-jointing. 

STANDARD FOR TYPES 
OF TIMBER SURFACES 

A new Australian standard which will be of 
interest to designers, manufact~~rers, and 
purchasers in all sections of industry re- 
quiring to specify the s~irface finish of timber 
has been issued under the reference AS 0 1  19, 
Types of Timber Surfaces. 

The standard gives descriptions of categor- 
ies of bare timber surfaces, broadly known 
as sawn surfaces, dressed surfaces, and 
abraded surfaces. Its aim is to provide 
descriptions related to function and appear- 
ance, and to red~lce to the minimum reliance 
upon subjective evaluation or the human 
element when assessing surfaces. 

The standard provides for specification 
of finish of surface by type-numbering sawn 
surfaces 1 to 5 for finishes ranging from 
"coarse" to " s~~~oo th" ,  dressed surfaces 1 to 5 
for finishes from "diinei~sional dressing" to 
"very sn~ooth", and abraded surfaces 1 to 3 
for finishes from "mediun~" to "very smooth". 
The grading requirenlents for each type of 
surface are given in detail and are also 
sulnlnarized in an appendix. Some suggested 
applications of the various types of surfaces 
are tabulated in a commentary. 

Copies of AS 0119 may be obtained from 
the offices of the Standards Association 
for $1 each. 

NEW TIMBER ENGINEERING STANDARDS

Plywood and Scantling

Reflecting the increasing structural use of
radiata pine in Australia is the recent issue
of two standards for products intended
for load-bearing applications. One is AS 085,
Pinus Structural Plywood, which also en­
compasses other Pinus species similar to
radiata pine, while the other is AS 0123,
Finger Jointed and/or Laminated Radiata
Pine Scantlings. For both these standards
the Division was closely involved in providing
supporting technical data and in the drafting
activities of the Standards Association
Committees.

Plywood has always been recognized as
an important structural material with many
desirable characteristics. However, its use in
this field has been restricted in Australia due
in part to the lack of a suitable set of grading
rules. Basic stresses necessary for design
purposes may be recommended only for
materials prod uced to some acceptable
minimum standard.

To supply the background information
necessary to prepare the sta ndard a testing
programme was undertaken in the Division's
engineering laboratory. This established the
influence of factors such as depth of peeler
checks, density, and knot size on the strength
and stiffness of plywood. The results have
now been incorporated in the standard, in
the form of a table of basic stresses and a
corresponding description of the permissible
grades of veneers. Sections on plywood
manufacture and quality control are also
included in AS 085. A similar industry
standard for hardwood plywood is in use,
and it is expected that this will eventually
be the basis for an Australian standard.

The type of scantling referred to in AS 0123
is material up to 4 in. wide fabricated from
radiata pine by means of either finger­
jointing or face-gluing. In this standard,
guidelines are laid down for the preparation
of the material prior to gluing, suitable types
of glue, and methods of fabrication, and a
detailed description is given of a quality
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control system including the necessary testing
techniques. The grade of timber is not given
but cross-reference is made to AS 078,
Visually Graded Radiata Pine for Structural
Purposes, where provision is made for six
visual grades.

This standard shoLtld create considerable
interest as it comes(at a time when there
is a growing trend towards the use of dry
framing timber and a keen recognition of
the economic advantages of finger-jointing.

STANDARD FOR TYPES
OF TIMBER SURFACES

A new Australian standard which will be of
interest to designers, manufacturers, and
purchasers in all sections of industry re­
quiring to specify the surface finish of timber
has been issued under the reference AS 0119,
Types of Timber Surfaces.

The standard gives descriptions of categor­
ies of bare timber surfaces, broadly known
as sawn surfaces, dressed surfaces, and
abraded surfaces. Its aim is to provide
descriptions related to function and appear­
ance, and to reduce to the minimum reliance
upon subjective evaluation or the human
element when assessing surfaces.

The standard provides for specification
of finish of surface by type-numbering sawn
surfaces 1 to 5 for finishes ranging from
"coarse" to "smooth", dressed surfaces 1 to 5
for finishes from "dimensional dressing" to
"very smooth", and abraded surfaces 1 to 3
for finishes from "medium" to "very smooth".
The grading requirements for each type of
surface are given in detail and are also
summarized in an appendix. Some suggested
applications of the various types of surfaces
are tabulated in a commentary.

Copies of AS 0119 may be obtained from
the offices of the Standards Association
for $1 each.



walled fibres are considered on the basis of 
these and other criteria. 

The Econon~ics of Finger-jointing by B. T. 
Hawkins. A~rst. Timb. J. 36(5), 1970. (D.F.P. 
Repri\zt No. 843.) 

The cost of linger-jointing depends on the 
type of machil~e, the rate at which theinachine 
is used, the amount of preparation needed on 
the material, the size of material, and the 
type and a i n o ~ ~ n t  of ancillary equipment used 
with the machine. Recently a study has been 
made at two finger-jointing installations using 
the sanle basic type of n~achine, but operating 
on different-size inaterial at different rates 
and with different ancillary equipment and 
material preparation. This report gives details 
of the costs per joint for the various com- 
binations of factors seen during the study. 

Tecl~l~ical Assess~iielit of Eucalypt Pulps in 
the Paperulakiug Economy by H. G. Higgins. 
Appita 23(6), 1970. (D.F. P. Reprint No. 837.) 

De\7elopments in the production of pulp from 
plantation-grown eucalypts in various coun- 
tries and in the export of wood chips from 
Australia call for an assessment of the poten- 
tialities of the genus E~icalyptrrs as part of the 
world papermaking economy. 

For Australian eucalypts, wood basic den- 
sity, which ranges from 0 . 3  to 1 a0 g/cc, and 
extractives content are considered to be the 
main deterininants of their pulping and paper- 
making properties. Breaking length and burst 
factor decline steeply as wood density rises 
Crom 0.3 lo  0.65 g/cc but much more gently 
at higher densities; paper density declines 
(bulk rises) over the wood density range from 
0 . 3  to 0.65 g/cc, but is then fairly constant. 
'This behaviour can be largely correlated with 
that predicted from a simple model involving 
[he effect of cell wall thickness on the number 
of fibres in a sheet of constant basis weight, 
and on the extent to which the fibre collapses 
during the papermalting process. The econ- 
omic potentialities and lin~itations of thick- 

The use of eucalypts in Australia for 
packaging materials, fine papers, and news- 
print is very briefly reviewed, and reference 
is made to possibilities for improving eucalypt 
pulps by fibre blending and modified pulping 
procedures. 

Trial of a Ring Debarker on W.A. Eucalypts 
by W. D. Woodhead and J. A. Oldham. 
Aust. Titub. J. 36(1), 1970. (D.F.P. Reprint 
No. 827.) 

> 

A trial debarking df thirty-two 18-ft logs of 
marri, karri, and jarrah was carried out with 
a 35-in. Brunette ring debarker. Log inid- 
diameters ranged from 9 to 19 in. and the 
sample included logs of poor fonn. Bark 
removal, especially of the outer charred bark, 
was almost conlplete on the nlarri and karri. 
The machine processed all sizes at a feed 
speed of 100 ft/min. Indications are that for 
marri and karri debarking rates of approxi- 
mately 40 tons of 9-in.-diam. logs to 200 tons 
of 19-in. logs could be achieved per hour, at  
a cost of 45 and 10 cents per ton respectively. 
Fibrous jarrah bark was not removed satis- 
factorily by the machine and some modifica- 
tions to the machine would be necessary 
before the operations could be a practical 
conl~nercial proposition with this species. 

Marri and karri bark were hogged satis- 
factorily in a knife hog but jarrah bark 
became clogged. 

Chipping for Pulp Production by W. M. 
McKenzie. Aust. Timb. J. 36(4), 1970. 
(D.F.P. Repritlt No. 834.) 

After setting out the objects and require- 
ments of chipping for pulp manufacture, the 
basic cutting action, characteristics, advant- 
ages, and disadvantages of five types of chip- 
per are discussed. Methods of choosing a 
suitable size of chipper and estimating its 
power requirement are given. 

Complete nr~icles i m y  be reprinted fi-onz this Newsletter without special pemission. If it is proposed to use 
ruateriul ji-oil1 such articles ill aizy other form, permission to publish must first be obtuilzed from the Divisiotl of 

Forest Products. 
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The Economics of Finger-jointing by B. T.
Hawkins. Aust. Timb. J. 36(5), 1970. (D.F.P.
Reprint No. 843.)

The cost of Ilnger-jointing depends on the
type of machine, the rate at which the machine
is used, the amount of preparation needed on
the material, the size of material, and the
type and amount of ancillary equipment used
with the machine. Recently a study has been
made at two finger-jointing installations using
the same basic type of machine, but operating
on different-size material at different rates
and with different ancillary equipment and
material preparation. This report gives details
of the costs per joint for the various com­
binations of factors seen during the study.

. Technical Assessment of Eucalypt Pulps in
the Papennaking Economy by H. G. Higgins.
Appita 23(6), 1970. (D.F.P. Reprint No. 837.)

Developments in the production of pulp from
plantation-grown eucalypts in various coun­
tries and in the export of wood chips from
Australia call for an assessment of the poten­
tialities of the genus Eucalyptus as part of the
world papermaking economy.

For Australian eucalypts, wood basic den­
sity, which ranges from 0·3 to 1· 0 g/cc, and
extractives content are considered to be the
main determinantsof their pulping and paper­
making properties. Breakinglength and burst
factor decline steeply as wood density rises
from 0·3 to O· 65 g/ec but much more gently
at higher densities; paper density declines
(bulk rises) over the wood density range from
O' 3 to 0·65 g/cc, but is then fairly constant.
This behaviour can be largely correlated with
that predicted from a simple model involving
the effect of cell wall thickness on the number
of fibres in a sheet of constant basis weight,
and on the extent to which the fibre collapses
during the papennaking process. The econ­
omic potentialities and limitations of thick-

walled fibres are considered on the basis of
these and other criteria.

The use of eucalypts in Australia for
packaging materials, fine papers, and news­
print is very briefly reviewed, and reference
is made to possibilities for improving eucalypt
pulps by fibre blending and modified pulping
procedures.

Trial of a Ring Debarker 011 W.A. Eucalypts
by W. D. Woodhead and J. A. Oldham.
Aust. Timb. J. 36(1), 1970. (D.F.P. Reprint
No. 827.) .

, 'i~

A trial debarking of thirty-two l8-ft logs of
marri, karri, and jarrah was carried out with
a 35-in. Brunette ring debarker. Log mid­
diameters ranged from 9 to 19 in. and the
sample included logs of poor form. Bark
removal, especially of the outer charred bark,
was almost complete on the malTi and kalTi .
The machine processed all sizes at a feed
speed of 100 ft/min. Indications are that for
marri and karri debarking rates of approxi­
mately 40 tons of 9-in.-diam. logs to 200 tons
of 19-in. logs could be achieved per hour, at
a cost of 45 and 10 cents per ton respectively.
Fibrous jarrah bark was not removed satis­
factorily by the machine and some modifica­
tions to the machine would be necessary
before the. operations could be a practical
commercial proposition with this species.

MalTi and karri bark were hogged satis­
factorily in a knife hog but jarrah bark
became clogged.

Chipping for Pulp Production by W. M.
McKenzie. Aust. Timb. J. 36(4), 1970.
(D.F.P. Reprint No. 834.)

After setting out the objects and require­
ments of chipping for pulp manufacture, the
basic cutting action, characteristics, advant­
ages, and disadvantages of five types of chip­
per are discussed. Methods of choosing a
suitable size of chipper and estimating its
power requirement are given.

Complete articles may be reprinted from this Newsle11er without special permission. If it is proposed to use
material ji-om such articles ill any other form, permission to publish must first be obtained from the Division of

Forest Products.

Printed by CSIRO, Melbourne
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C u r r e n t  Practices in Seasoning 
of Wes te rn  Australian Jarrah 

By J. F. G. Mackay, Timber Coriversion Section 

FOLLOWING REPORTS of increasing concern 
in the timber industry in Western Australia 
with respect to the utilization of jarrah for 
joinery stock, an inspection of a broad 
cross-section of timber ~nills and yards (12 in 
all) and joinery shops was undertaken during 
April 1970 by two officers of the seasoning 
section. The main purpose was to obtain 
personal iinpressions of the form and mag- 
nitude of current seasoning problems, draw 
any conclusions from initial observations, 
and make immediate suggestions to in- 
dividual firms concerned, prior to drawing 
up a research programme to study in depth 
each face1 that might become apparent. 

A detailed report on findings, current and 
proposed research, and a cost analysis will 
soon be published by the Division for dis- 
tribution to parties concerned in Western 
Australia, but some main points considered 
to be .relevant to seasoning inethods of other 
hardwood species have been extracted for 
this article. 

The incidence of internal checking, particu- 
larly in 3-in. joinery stock, and of surface 
checking in 2- and 3-in. stock is widespread 
but varies in both intensity and yard location. 

Internal checking is the more isolated of 
the defects; it was moderate to severe in only 
five yards but reported to be prevalent to 

varying extents in a number of joinery shops. 
From on-site observations it appeared to be 
associated with collapse, and specinlens 
brought back to the 'Division showed clear 
characteristics of this both inicroscopically 
and in response to a standard reconditioning 
t r ea t~hx t .  Other than this, end checks were 
common, arising from over-rapid drying of 
exposed ends but extending no more than a 
few inches along the length of the board. 

Surface checking is by fu the more serious 
defect, particularly where the highest possible 
grade of joinery, i.e. clear finish grade, is 
being sought. Reliable indications of the 
severity of this problem could be found only 
where stock had been cut and/or stripped out 
in the past few months. These checks do close 
up as drying proceeds, so timber that might 
appear to be select quality at the mill may be 
badly surface checked, but not visibly so, by 
the end of an air-drying period. 

This is probably a major factor contrib~~ting 
to the situation existing where the rate of 
rejection occurring in joinery shops is signif- 
icantly lligher than that expected or predicted 
at  the mill. Such checking was found to be 
due to over-rapid drying occurring, depending 
on climatic conditions, during the first few 
hours or days off the green chain. If no 
surface protection to boards was applied 
during this time, then the influence of hot 
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Current Practices in Seasoning
of Western Australian Jarrah

By J. F. G. Mackay, Timber Conversion Section

FOLLOWING REPORTS of increasing concern
in the timber industry in Western Australia
with respect to the utilization of jarrah for
joinery stock, an inspection of a broad
cross-section of timber mills and yards (12 in
all) and joinery shops was undertaken during
April 1970 by two officers of the seasoning
section. The main purpose was to obtain
personal impressions of the form and mag­
nitude of current seasoning problems, draw
any conclusions from initial observations,
and make immediate suggestions to in­
dividual firms concerned, prior to drawing
lip a research programme to study in depth
each facet that might become apparent.

A detailed report on findings, current and
proposed research, and a cost analysis will
soon be published by the Division for dis­
tribution to parties concerned in Western
Australia, but some main points considered
to be relevant to seasoning methods of other
hardwood species have been extracted for
this article.

The incidence of internal checking, particu­
larly in 3-in. joinery stock, and of surface
checking in 2- and 3-in. stock is widespread
but varies in both intensity and yard location.

Internal checking is the more isolated of
the defects; it was moderate to severe in only
five yards but reported to be prevalent to

1

varying extents in a number of joinery shops.
From on-site observations it appeared to be
associated with collapse, and specimens
brought back to the Division showed clear
characteristics of this both microscopically
and in response to a standard reconditioning
treatment. Other than this, end checks were
common, arising from over-rapid drying of
exposed ends but extending no more than a
few inches along the length of the board.

Surface checking is by far the more serious
defect, particularly where the highest possible
grade of joinery, i.e. clear finish grade, is
being sought. Reliable indications of the
severity of this problem could be found only
where stock had been cut and/or stripped out
in the past few months. These checks do close
up as drying proceeds, so timber that might
appear to be select quality at the mill may be
badly surface checked, but not visibly so, by
the end of an air-drying period.

This is probably a major factor contributing
to the situation existing where the rate of
rejection occurring in joinery shops is signif­
icantly higher than that expected or predicted
at the mill. Such checking was found to be
due to over-rapid drying occurring, depending
on climatic conditions, during the first few
hours or days off the green chain. If no
surface protection to boards was applied
during this time, then the influence of hot



drying winds was to set up moisture gradients 
of such magnitude as to cause surface cracks. 
These are said to be more severe in 3- than in 
2-in. material and also seem to occur more 
readily in boards cut from snlaller logs. 

Because of the Forests Department's policy 
of clear felling to a green line in die-back and 
reafforestation areas, certain inills are now 
receiving a greatly increased proportion of 
snlall logs. While no one yard receives ex- 
clusively small logs, apparently in many 
cases little selection is carried out as to which 
are to be used for joinery stock. It is felt 
that if joinery material were given a priority 
above sleepers and crossings, the conversion 
of only the largest and most mature logs to 
joinery stock could significantly reduce subse- 
quent seasoning degrade. This point is well 
borne out by the few mills that were cutting 
in virgin bush, selecting large logs for 3-in. 
stock, and subsequently reporting little de- 
grade. 

111 some yards there is a policy of not 
cutting thick material in summer, others cut 
but do not strip out in summer. Instead, they 
store the boards either block-stacked, block- 
stacked with salt granules interspersed bet- 
ween each layer, or block-stacked with an 
overall wrapping. These yards report less 
degrade than those that cut and/or strip out 
during summer months. 

The use of surface-protecting agents, viz. 
microcrystalline wax, brushed or sprayed on 
as a single coat on upper and outer exposed 
surfaces of boards, is claimed to have reduced 
rapid initial drying and consequent degrade. 
As it dries the wax forms a protective skin 
over the timber surface, ensuring that rapid 
drying does not lead to severe moisture 
gradients and high tension stresses that could 
lead to face checking. A major project is now 
under way to evaluate the effectiveness of 
this method and to set down firm guide lines 
for its most beneficial and economical uses. 

and where timber had been initially protected 
there was little degrade. For example, in one 
yard stacks of green 1-in. boards were placed 
around others of 2- and 3-in. material and 
the whole thing roofed with stack covers; 
the resultant lowered air temperature inside 
was considered to be the reason for the signif- 
icantly reduced level of excessive drying and 
degrade obtained in previous years. However, 
stripping out of this material was done in 
winter, and stripping and drying coinparable 
stock in the open air in summer has yet to be 
tested. 

In general, joinery':~~aterial such as heads 
and stiles is required to be free of surface 
checks on two sides and one face, but certain 
components such as mullions, transom rails, 
and sashes must be check-free on both faces. 
Hence a high quality must be achieved, 
particularly as there appears to be little 
distinction made at the plants between paint 
and clear finish grade joinery. Principal 
factors leading to high rejection rate at some 
plants are extreme surface checking, which 
often does not become apparent until machin- 
ing, and internal checking in 3-in. stock 
which requires rebating. After machining, 
such slight surface checking then beconles 
noticeable, particularly following application 
of a protective oil. On a building site this 
coating is often not sufficient to prevent old 
checks re-opening if there is inadequate 
shelter from weather conditions. Thus pre- 
viously slight checks can become quite 
pronounced in finished joinery which is 
left exposed. Thus, grading of joinery timber 
for this defect after completion of seasoning 
is not the total answer. 

General conclusions and recommendations 
made refer inainly to surface protection of 
joinery stock straight off the green chain. 
When surface protection a.gents are not used, 
maximu.m effort should be put into the 
storage of boards prior to stripping, both 
under cover and away froin drying winds. 
Covered block-stacks could be the simplest 

Three instances, one of which was experi- method in this case. In summer at least, all 
mental only, of drying joinery sizes under subsequent stripping should be done under 
cover in sheds were examined. There was no cover to reduce severe initial drying. Unless 
uniformity of construction or use about these soine such fornz of early protection can be 
sheds but in all cases substantially decreased provided, cutting sllould be avoided during 
drying times for enclosed stacks were reported, - severe drying conditions. 

drying winds was to set up moisture gradients
of such magnitude as to cause surface cracks.
These are said to be more severe in 3- than in
2-in. material and also seem to occur more
readily in boards cut from smaller logs.

Because of the Forests Department's policy
of clear felling to a green line in die-back and
reafforestation areas, certain mills are now
receiving a greatly increased proportion of
small logs. While no one yard receives ex­
clusively small logs, apparently in many
cases little selection is carried out as to which
are to be used for joinery stock. It is felt
that if joinery material were given a priority
above sleepers and crossings, the conversion
of only the largest and most mature logs to
joinery stock could significantly reduce subse­
quent seasoning degrade. This point is well
borne out by the few mills that were clltting
in virgin bush, selecting large logs for 3-in.
stock, and subsequently reporting little de­
grade.

In some yards there is a policy of not
cutting thick material in summer, others cut
but do not strip out in summer. Instead, they
store the boards either block-stacked, block­
stacked with salt granules interspersed bet­
ween each layer, or block-stacked with an
overall wrapping. These yards report less
degrade than those that cut and/or strip out
during summer months.

The use of surface-protecting agents, viz.
microcrystalline wax, brushed or sprayed on
as a single coat on upper and outer exposed
surfaces of boards, is claimed to have reduced
rapid initial drying and consequent degrade.
As it dries the wax forms a protective skin
over the timber surface, ensuring that rapid
drying does not lead to severe moisture
gradients and high tension stresses that could
lead to face checking. A major project is now
under way to evaluate the effectiveness of
this method and to set down firm guide lines
for its most beneficial and economical uses.

Three instances, one of which was experi­
mental only, of drying joinery sizes under
cover in sheds were examined. There was no
uniformity of construction or use about these
sheds but in all cases substantially decreased
drying times for enclosed stacks were reported;

and where timber had been in'itially protected
there was little degrade. For example, in one
yard stacks of green I-in. boards were placed
around others of 2- and 3-in. material and
the whole thing roofed with stack covers;
the resultant lowered air temperature inside
was considered to be the reason for the signif­
icantly reduced level of excessive drying and
degrade obtained in previous years. However,
stripping out of this material was done in
winter, and stripping and drying comparable
stock in the open air in summer has yet to be
tested.

In general, joinerY:;111aterial such as heads
and stiles is required to be free of s~lrface

checks on two sides and one face, but certain
components such as mullions, transom rails,
and sashes must be check-free on both faces.
Hence a high quality must be achieved,
particularly as there appears to be little
distinction made at the plants between paint
and clear finish grade joinery. Principal
factors leading to high rejection rate at some
plants are extreme surface checking, which
often does not become apparent until machin­
ing, and internal checking in 3-in. stock
which requires rebating. After machining,
such slight surface checking then becomes
noticeable, particularly following application
of a protective oil. On a building site this
coating is often not sufficient to prevent old
checks re-opening if there is inadequate
shelter from weather conditions. Thus pre­
viously slight checks can become quite
pronounced in finished joinery which is
left exposed. Thus, grading of joinery timber
for this defect after completion of seasoning
is not the total answer.

General conclusions and recommendations
made refer mainly to surface protection of
joinery stock straight off the green chain.
When surface protection agents are not used,
maximum effort should be put into the
storage of boards prior to stripping, both
under cover and away from drying winds.
Covered block-stacks could be the simplest
method in this case. In summer at least, all
subsequent stripping should be done under
cover to reduce severe initial drying. Unless
some such form of early protection can be
provided, cutting should be avoided during

. severe drying conditions.
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BREAKTHROUGH IN DRYING SOFTWOODS 
By F. J. Christensen, Timber Conversion Section 

VERY PROMlSlNCi RESULTS have been obtained 
from an extensive series of experiments aimed 
at red wing drying distortion in jianzit~g 
timbers cut from early thinnings of plantation 
softwoods. 

Previous reference to this work was made 
in Newsletter No. 368, and the present results 
are the outcome of proposals referred to in 
that article. The Division of Forest Products, 
the Queensland Department of Forestry, 
and the Queensland Pine Association were 
closely and actively associated on this venture, 
which was made feasible by the cooperation 
of the Department's staff and the use of their 
experin~ental kiln-drying facilities at Rocklea. 

To recapitulate briefly, there is a definite 
tendency for I&-in. and thicker timber sawn 
from plantation softwoods, particularly early 
thinnings, to develop greater twist and 
spring during drying than is acceptable or 
permitted for specific structural grades de- 
fined in Australian standard AS 0107 (1969). 
For material cut near the pith twist is 
generally a more serious problem than 
spring, while the reverse is usually true for 
inaterial cut from the "wings", especially 
when quarter-sawn. A reduction in both 
these forms of distortion to at least the 
specified levels will result in a general up- 
grading of product quality from essentially 
low-grade "case" logs. It will also help to 
meet the steadily growing demand for dried 
and dimensioned framing timbers. 

In  the present study, some 15,000 super ft 
01 3- by 2-in. and 4- by 18-in. slash pine 
(Pimrs elliottii) and 3000 super ft of hoop pine 
(Ara~azl-iu cuntzitzghamii), supplied by the 
Queensland Pine Association, were dried in 
12 separate runs in which the following 
factors were examined: dry and wet bulb 
tcmperatuses; air velocity and reversal 
rates; sticker thickness and spacing; stack 
width, weighting, restraint and support. 
Measurenlents and tests made included basic 
density; pith configuration and percentage 
late wood ; drying data; methods of assessing 
dry moisture content ; fan and heating energy 
consumption; twist, spring, and bow; me- 
chanical strength; and dried timber stability. 

As the final run was not completed until 
late last month, all of the considerable 
volume of data collected have not yet been 
processed. However, with this reservation in 
mind, it can be tentatively concluded that 
some 85-90 % of pith-included material dried 
under optimum conditions will meet standard 
grade requirenlents of AS 0 107 in respect of 
twist, spring, and bow without specia.1 
machining. Jt is felt tljat this figure could be 
raised to 95% or so*with some straightening 
before dressing to final size. 

Material was deliberately over-dried and 
then brought back to an average moisture 
content (111.c.) of l0-12:/; by means of a high 
humidity or steaming treatment, and then 
cooled while still restrained. In this way, all 
material is initially dried to at least the mini- 
mum equilibrium moisture content (e.m.c.) 
it is ever likely to reach in service. It has been 
demonstrated from distortion measuren~ents 
made on sonle 1500 specimens 6 and 12 weeks 
after drying, that a slight reduction in twist 
can be expected as the dried material returns 
to nornlal equilibrium values. I t  has also 
been shown by "cycling" material between 
5 and 17% e.1n.c. (the extremes for most of 
Australia) that "set" induced by drying under 
restraint is permanent. However, it should 
be made clear that such material has not been 
dinle~lsionally stabilized, i.e. it will still move 
in response to changes in ambient snoisture 
content and the distortion which occurs will 
depend on the wood structure. Such move- 
ment will be less in material dried at high tern- 
perature because of its decreased hygro- 
scopicity. The principal effect of drying under 
restraint is thus to increase the proportion of 
straight and usable material. 

Whilst this investigation has been con- 
fined to hoop and slash pines, it is felt that 
the techniques developed to limit drying 
distortion to acceptable limits are applicable 
to other plantation softwoods. These species 
are becoming available in increasing quant- 
ities throughout Australia, and are expected 
to provide approximately half of Australia's 
timber requirements in 20 years. It is antici- 
pated that large-scale confirmatory tests with 

BREAKTHROUGH IN DRYING SOFTWOODS
By F. J. Christensen, Timber Conversion Section

VERY PROMISING RESULTS have been obtained
. from an extensive series of experiments aimed
at red ucing drying distortion in ji'aming
timbers cut from early thinnings of plantation
softwoods.

Previous reference to this work was made
in Newsletter No. 368, and the present results
are the outcome of proposals referred to in
that article. The Division of Forest Products,
the Queensland Department of Forestry,
and the Queensland Pine Association were
closely and actively associated on this venture,
which was made feasible by the cooperation
of the Department's staff and the use of their
experimental kiln-drying facilities at Rocklea.

To recapitulate briefly, there is a definite
tendency for I i-in. aIid thicker timber sawn
from plantation softwoods, particularly early
thinnings, to develop greater twist and
spring during drying than is acceptable or
permitted for specific structural grades de­
fined in Australian standard AS 0107 (1969).
For material cut near the pith twist is
generally a more serious problem than
spring, while the reverse is usually true for
material cut from the "wings", especially
when quarter-sawn. A reduction in both
these forms of distortion to at least the
specified levels will result in a general up­
grading of product quality from essentially
low-grade "case" logs. It will also help to
meet the steadily growing demand for dried
and dimensioned framing timbers.

In the present study, some 15,000 super ft
of 3- by 2-in. and 4- by I i-in. slash pine
(PillllS elliottii) and 3000 super ft of hoop pine
(Araucaria cUl1ninghamii), supplied by the
Queensland Pine Association, were dried in
12 separate runs in which the following
factors were examined: dry and wet bulb
temperatures; air velocity and reversal
rates; sticker thickness and spacing; stack
width, weighting, restraint and support.
Measurements and tests made included basic
density; pith configuration and percentage
late wood; drying data; methods of assessing
dry moisture content; fan and heating energy
consumption; twist, spring, and bow; me­
chanical strength; and dried timber stability.
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As the final run was not completed until
late last month, all of the considerable
volume of data collected have not yet been
processed. However, with this reservation in
mind, it can be tentatively concluded that
some 85-90 %of pith-included material dried
under optimum conditions will meet standard
grade requirements of AS 0107 in respect of
twist, spring, and bow without special
machining. It is felt that this figure could be
raised to 95 % or so "with some straightening
before dressing to final size.

Material was deliberately over-dried and
then brought back to an average moisture
content (m.c.) of 10-12 ~/~ by means of a high
humidity or steaming treatment, and then
cooled while still restrained. In this way, all
material is initially dried to at least the mini­
mum equilibrium moisture content (e.m.c.)
it is ever likely to reach in service. It has been
demonstrated from distortion measurements
made on some 1500 specimens 6 and 12 weeks
after drying, that a slight reduction in twist
can be expected as the dried material returns
to normal equilibrium values. It has also
been shown by "cycling" material between
5 and 17 % e.m.c. (the extremes for most of
Australia) that "set" induced by drying under
restraint is permanent. However, it should
be made clear that such material has not been
dimensionally stabilized, i.e. it will still move
in response to changes in ambient moisture
content and the distortion which occurs will
depend on the wood structure. Such move­
ment will be less in material dried at high tem­
perature because of its decreased hygro­
scopicity. The principal effect of drying under
restraint is thus to increase the proportion of
straight and usable material.

Whilst this investigation has been con­
fined to hoop and slash pines, it is felt that
the techniques developed to limit drying
distortion to acceptable limits are applicable
to other plantation softwoods. These species
are becoming available in increasing quant­
ities throughout Australia, and are expected
to provide approximately half of Australia's
timber requirements in 20 years. It is antici­
pated that large-scale confirmatory tests with



radiata pine will be carried out early next 
year, making use of the coinmercial kiln- 
drying fxilities offered by two firms in the 
Mt. Gambier area. Meanwhile, efforts will be 
concentrated on getting the results of the 
present investigation to the Australian in- 
dustry as soon as possible. 

Appropriate stress grades for slash pine, 
particularly with included pith, still need to 
be determined. Mechanical strength tests 
have already been made at Rocklea on about 
20 "/:f the material dried, and further tests 
will be made at the Division on a large 
sainple of similar material. It is expected 
that this inforination will facilitate the allot- 
ting of stsess grades to visually graded 
material for structural use. 

PERSONAL 
Mr. Norinan B. Lyach retired from the 
Divisio~l of Forest Products on September 23 
after almost 26 years' service. Mr. Lynch, 
who retired as a Technical Officer, is a 
recognized craftsman in wood, both as a 
cabinet maker and an expert on wood 
finishing problems. His advice has often been 
sought by various large conlpanies experi- 
encing difficulties with wood and plywood 
finishes, and he has published articles on wood 
finishing in popular journals and provided 
the answers for a readers' enquiry service. 

Some of his best known works as a cabinet 
maker were the inlaid table presented by the 
Coininoilwealth Gover~lment to the United 
States of America for inclusion in the Roose- 
velt Memorial; the table with the inlaid map 
of New Guinea containing 19 native timbers, 
together with the presentatioll box for a 
pictorial album, which were presented by the 
New Guinea Adininistration to Her Majesty 
the Queen ; and the basic cutting and machin- 
ing of the plywood pieces forming the trip- 
tych mural designed by Robert Ingpen for 
the Clunks Ross Memorial Mural in the 
foyer of the National Science Centre in 
Melbourne. His inlaid boxes have been 
presented to inany overseas visitors as well as 
local celebrities, and are very inuch prized. 

In retirement, Mr. Lynch will continue to 
act as a consultant on finishing problems. 

Continuous Laminating 
THE DIVISION is conducting perforn~ance 
trials on a continuous laminating machine 
of local design and manufacture. The machine 
which has been lent by Philips Electrical 
Industries is designed to produce sections LIP 
to 30 in. wide and 5 in. deep. Curing of the 
glue lines is carried out by a radio frequency 
heating unit of 50 kW capacity. 

Machines of a siinilar type have been used 
in Europe for some years, primarily to manu- 
facture large-size sections for joinery and 
re-manufacturing purposes. 

It is envisaged tli&' the machine, which 
incorporates a provision for putting small 
amounts of camber into the laminates, will 
be used to produce beams, window joinery, 
and other products. The use of this type of 
machine will enable short lengths of small- 
section timber, presently of low value, to be 
upgraded by direct conversion into high- 
value products. 

Initial trials of the machine are aimed at 
evaluating the effect of variables such as 
timber species, type and spread rate of ad- 
hesive, and characteristics of the laminae 
inclilding nloisture content and surface 
quality. 

The Division gratefully acknowledges the 
following recent donations: 

$ 
Macdee Saw~nills Pty. Ltd., Alex- 

andra, Vic. . . . . . . 50.00 

F. A. Trotter, Murwillumbah, 
N.S.W. . . . . . . . . 3.00 

Materials 
G. N. Raymond Timber Pty. Ltd., 

Dandenong, Vic. 
Tasmanian hardwood for experi- 
inental purposes . . approx. 7.50 

Victorian Sawmillers' Association 
Hardwood flooring for experi- 
mental purposes . . approx. 100.00 

Complete articles may be reprinted frmn this Newsletter without special permission. I f  it is proposed to use 
n~uterial fiom such articles in any other form, pertnission to publish must first be obtained from the Division of 

I Forest Products. 
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G. N. Raymond Timber Pty. Ltd.,

Dandenong, Vie.
Tasmanian hardwood for experi-
mental purposes .. approx. 7.50

Victorian Sawmillers' Association
Hardwood flooring for experi-
mental purposes .. approx. 100.00

Continuous Laminating
THE DIVISION is conducting performance
trials on a continuous laminating machine
oflocal design and manufacture. The machine
which has been lel1t by Philips Electrical
Industries is designed to produce sections up
to 30 in. wide and 5 in. deep. Curing of the
glue lines is carried out by a radio frequency
heating unit of 50 kW capacity.

Machines of a similar type have been used
in Europe for some years, primarily to manu­
facture large-size sections for joinery and
re-manufacturing purposes.

It is envisaged tll~t the machine, which
incorporates a provision for putting small
amounts of camber into the laminates, will
be used to produce beams, window joinery,
and other products. The use of this type of
machine will enable short lengths of small­
section timber, presently of low value, to be
upgraded by direct conversion into high­
value products.

Initial trials of the machine are aimed at
evaluating the effect of variables such as
timber species, type and spread rate of ad­
hesive, and characteristics of the laminae
including moisture content and surface
quality.

$

3.00

50.00
Macdee Sawmills Pty. Ltd" Alex­

andra, Vie.

F. A. Trotter, Murwillumbah,
N.S.W.

radiata pine will be carried out early next
year, making use of the commercial kiln­
drying facilities offered by two firms in the
Mt. Gambier area. Meanwhile, efforts will be
concentrated on getting the results of the
present investigation to the Australian in­
dustry as soon as possible.

Appropriate stress grades for slash pine,
particularly with included pith, still need to
be determined. Mechanical strength tests
have already been made at Rocklea on about
20 % of the material dried, and further tests
will be made at the Division on a large
sample of similar material. It is expected
that this information will facilitate the allot­
ting of stress grades to visually graded
material for structural use.

PERSONAL
Mr. Norman B. Lynch retired from the
Division of Forest Products on September 23
after almost 26 years' service. Mr. Lynch,
who retired as a Technical Officer, is a
recognized craftsman in wood, both as a
cabinet maker and an expert on wood
finishing problems. His advice has often been
sought by various large companies experi­
encing difficulties with wood and plywood
finishes, and he has published articles on wood
finishing in popular journals and provided
the answers for a readers' enquiry service.

Some of his best known works as a cabinet
maker were the inlaid table presented by the
Commonwealth Government to the United
States of America for inclusion in the Roose­
velt Memorial; the table with the inlaid map
of New Guinea containing 19 native timbers,
together with the presentation box for a
pictorial album, which were presented by the
New Guinea Administration to Her Majesty
the Queen; and the basic cutting and machin­
ing of the plywood pieces forming the trip­
tych mural designed by Robert Ingpen for
the Clunies Ross Memorial Mural in the
foyer of the National -Science Centre in
Melbourne. His inlaid boxes have been
presented to many overseas visitors as well as
local celebrities, and are very much prized.

In retirement, Mr. Lynch will continue to
act as a consultant on finishing problems.

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.

Printed by CSIRO, Melbourne
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Biodeterioration in Wood Chips 
By H. Greaves, Preservatio~l Sectio~l 

Geueral 
Commercial wood-chip storage was intro- 
duced in  the early 1950s as a means of 
alleviating some of the problems encountered 
by the p ~ ~ l p  and paper industry in the storage 
of their vast reserves of raw material. The 
advantages gained over stockpiling in the log 
form ase mainly mechanical or chemical in 
nature; wood chips are easier to transport, 
easier to handle, require less manpower, and 
o c c u ~ y  less space than logs; the extractive 
content of the wood generally decreases in 
chip piles, a significant advantage, particu- 
larly in kraft pulping. 

The problem of biodeterioration of the wood 
is similar for both logs and chip piles; 
however, the extent of damage caused by 
microorganisms is so variable and is influ- 
enced by so many factors that it is difficult 
to determine which method of storage is 
best. Biodeterioratio~l occurs as two major 
effects: loss of wood substance due to 
decay-producing inicroorganisnls, and dis- 
coloratio~l brought about either directly by 
pigmented microorganisms such as blue- 
stain fungi or indirectly by the interactions of 
microbial ~netabolic products with the wood 
cell contents. 

Within a wood pile of average size (600- 
1000 CLI ln), various zone effects can be 
expected which are likely to contribute to 
the extent of biodeterioration. Figure 1 
illustrates these different zones; it was 
compiled from the literature available about 
chip piles in Europe and North America and, 

of course, may not be accurate for any one 
pile. For instance, the shape of the pile 
and degree of compacting of the chips as well 
as the surface on which the pile is built are 
all factors that affect zonations; tempera- 
tures as high as 82°C have been recorded at 
the centre of chip piles, while moisture con- 
tents of more than 200% can occur. The 
outer zones are affected by the environn~ent 
but for the most part conditions in the inner 
pile vary little with climate. 

The Situation in Australia 
The first colnmercial chip pile in Australia 
was established in the early 1960s at  Port 
Huon, Tas. The chips consist of mixed 
eucalypt woods and have a turnover rate of 
about two months. Biodeterioration does 
not appear to be a problem in this pile, and 
only small amounts of discoloration occur. 
Both softwood (Pinus t.ac/iatn) and hardwood 
(mixed eucalypt species) chip piles have been 
built at Maryvale in south-east Victoria, and 
have been operative for about two years. 
Again no severe biodeterioration problems 
have been encountered. General Paper Mills 
at Brooklyn (West Melbourne) store mixed 
eucalypt wood as chips, and over the past 
three years have experienced discoloration 
difficulties. They have recently begun 
chipping Pinus radiata, and microbial dis- 
coloration is fairly common. Large pockets 
of fungal attack also occur in the pine-chip 
pile, but apparently do not affect the econo- 
mics of the operations. The most recent 
chip pile to be built in Australia conmenced 

NUMBER 378 DECEMBER 1970

Biodeterioration in Wood Chips
By H. Greaves, Preservation Section

General
Commercial wood-chip storage was intro­
duced in the early 1950s as a means of
alleviating some of the problems encountered
by the pulp and paper industry in the storage
of their vast reserves of raw material. The
advantages gained over stockpiling in the log
form are mainly mechanical or chemical in
nature; wood chips are easier to transport,
easier to handle, require less manpower, and
occupy less space than logs; the extractive
content of the wood generally decreases in
chip piles, a significant advantage, particu­
larly in kraft pulping.

The problem ofbiodeterioration of the wood
is similar for both logs and chip piles;
however, the extent of damage caused by
microorganisms is so variable and is influ­
enced by so many factors that it is difficult
to determine which method of storage is
best. Biodeterioration occurs as two major
effects: loss of wood substance due to
decay-producing microorganisms, and dis­
coloration brought about either directly by
pigmented microorganisms such as blue­
stain fungi or indirectly by the interactions of
microbial metabolic products with the wood
cell contents.

Within a wood pile of average size (600­
1000 cu m), various zone effects can be
expected which are likely to contribute to
the extent of biodeterioration. Figure I
illustrates these different zones; it was
compiled from the literature available about
chip piles in Europe and North America and,
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of course, may not be accurate for anyone
pile. For instance, the shape of the pile
and degree of compacting of the chips as well
as the surface on which the pile is built are
all factors that affect zonations; tempera­
tures as high as 82°C have been recorded at
the centre of chip piles, while moisture con­
tents of more than 200 /~ can occur. The
outer zones are affected by the environment
but for the most part conditions in the inner
pile vary little with climate.

The Situation in Australia
The first commercial chip pile in Australia
was established in the early 1960s -at Port
Huon, Tas. The chips consist of mixed
eucalypt woods and have a turnover rate of
about two months. Biodeterioration does
not appear to be a problem in this pile, and
only small amounts of discoloration occur.
Both softwood (Pinus radiata) and hardwood
(mixed eucalypt species) chip piles have been
built at Maryvale in south-east Victoria, and
have been operative for about two years.
Again no severe biodeterioration problems
have been encountered. General Paper Mills
at Brooklyn (West Melbourne) store mixed
eucalypt wood as chips, and over the past
three years have experienced discoloration
difficulties. They have recently begun
chipping Pinus radiata, and microbial dis­
coloration is fairly common. Large pockets
of fungal attack also occur in the pine-chip
pile, but apparently do not affect the econo­
mics of the operations. The most recent
chip pile to be built in Australia commenced
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last year at Eden, on the N.S.W. coast. 
Mixed eucalypt woods are being used. 
Microbiological deterioration -in the pile is 
being investigated by the Division of Wood 
Technology in Sydney. 

Current Research at the Division 
The Division is currently involved in a 
feasibility study of the export to Japan of 
wood chips from the vast timber resources of 
Papua and New Guinea. Experimental chip 
piles have been established over the past 12 
months at Madang and Vanimo, and material 
has so far been obtained from a four- 
month-old pile at Madang that was con- 
structed as a cone, approx. 40 ft diameter at 
the base by approx. 25 ft high. Two ship- 

ments of chips, located in the pile as shown 
in Figure 2, have been received and estiina~es 
of the extent of discoloration, qi~antitative 
measurements of the microbial population 
size, and determinations of the microflora 
have been made. 111 addition, pulping 
qualities are also being investigated. This 
article is intended to deal only with the 
~nicrobiological aspects of the study. 

The first shipment consisted of samples 
treated with four preservatives: three tri- 
chlorphei~ol fonl~ulations, and sodium penta- 
chlorophenate. The last proved to be by far 
the most effective in preventing microbial 
discoloration and inhibiting decay. Fungi 
were notably susceptible to this preservative, 
although bacteria were not as readily con- 

60 - 70% MC 150% MC 60 -70% MC

Fig. I.-Generalized
diagram of the major
zones of influence in
an average chip pile.
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last year at Eden, on the N.S.W. coast.
Mixed eucalypt woods are being used.
Microbiological deterioration in the pile is
being investigated by the Division of Wood
Technology in Sydney.

Current Research at the Division
The Division is currently involved in a
feasibility study of the export to Japan of
wood chips from the vast timber resources of
Papua and New Guinea. Experimental chip
piles have been established over the past 12
months at Madang and Vanimo, and material
has so far been obtained from a four­
month-old pile at Madang that was con­
structed as a cone, approx. 40 ft diameter at
the base by approx. 25 ft high. Two ship-

ments of chips, located in the pile as shown
in Figure 2, have been received and estimates
of the extent of discoloration, quantitative
measurements of the microbial population
size, and determinations of the microflora
have been made. In addition, pulping
qualities are also being investigated. This
article is intended to deal only with the
microbiological aspects of the study.

The first shipment consisted of samples
treated with four preservatives: three tri­
chlorphenol formulations, and sodium penta­
chlorophenate. The last proved to be by far
the most effective in preventing microbial
discoloration and inhibiting decay. Fungi
were notably susceptible to this preservative,
although bacteria were not as readily con-

fig. 2.-Expcrimcnlal
chip pile from New
Guinca sho wing smllp-

ling po::;ilions.
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trolled. I t  was interesting to see illat the 
preservative was less efrective on thermo- 
tolcrant m~croorganismb. 

In t l ~ c  second shipment, samples of un- 
treated chips were taken from the pile at 2-ft 
intesvais from burface to centre. 'The results 
indica ted illat the outer-zone efYect for decay, 
as  ciepiclec-l in Figure I ,  was vzsy much 
deeper than expected. Soft rot and bacterial 
pitting of wood cell walls occurred to a 
depth of 16 l l .  Microbial discoloration was 
marked thso~~ghou t  the pile, but was more 
inlcnse in the outer zones and again at the 
centle tl1a1-i in the mid zo~ies. Figure 3 shows 
this gradation i l l  chip discoloration thoughout 
tllc pile. 

Activi~y pzahs, ill ierins of population s i ~ e ,  
huggest that the zolles of least microbial 
activiiy lic between 4 and 6 f l  (positions C 
and D in Figure 2), while the higher-activity 
regions are found about 16-18 ft from the 
pi!z's s~wfiicc: (positions I and ?). The 
divesbity of the poptilation, llowc\w, seems 
to decreabe at these dcpths, possibly due to 
do~riiilance by a small number of micro- 
olganislns capable of growil~g at the tern- 
pcratuscs, nloihture contents, and conditions 
o f  acra~ion that psevail in these zones. The 
n~ici~ollora 1s i l l  fact most divesse at about 
10 fl (position F). 

Some 91) diA3crent microorganisms have 
been isolated from the shipmenls. Bacteria 
sqxcscnt thc most common form of micro- 

bial activity, while species of Peilicillilu~i 
make up a large percerltage of the fungi. 
Other common species of f i~ngi  isolated 
include fitsarirml spp., 7i*icllor/u11ln spp., 
JILIIIII'CO~I grisen, Pitl~ol~~,).ces spp., Cllneto- 
t i  i ~ e ~ u p h i ,  I T O  I .  Acti- 
nomycetes are most frequent in  the mid 
zones of the pile, whese they appear to exert 
some antagonistic influence on the fi11igi. 
Cellulolytic activity is scattered throughout 
the pile, but there is a surprisingly close 
association of cell~ilolytic ability with 
t hermotolerancc. 

Further work is planned in  assessing the 
biodeterioration hazard of wood chips in 
New Guinea, and no doubt many more 
investigations will have to be unciestaken in 
the field of chip storage a t  this stage of 
Australian involvement. 

The Division gsatefully ackno\vledges the 
followi11g donations received during the last 
month. 

Stefmelli Bros., Middle Swa~i,  W.A. $10.00 
Kausi Timber Co. Pty. Ltd., Dcvon- 

port, Tas. 
r 7 .  1 m b e r  for experiniental purposes 

appro>;. value $50.00 

0'

Fig. 3.--Disc%rillion
ill dlll)S taken af 2-j{
in/en',,!s throughout the

Minlollg pile.

trolled. It was interesting to see that the
preservative was less effective on therm0­

tolerant microorganisms.
In the second shipment, samples of un­

treated chips were taken from the pile at 2-ft
intervals from surface to centre. The results
indicated that the outer-zone effect for decay,
as depicted in Figure 1, was very much
deeper than expected. Soft rot and bacterial
pitting of wood cell walls occurred to a
depth of 16 ft. Microbial discoloration was
marked throughollt the pile, but was more
intense in the aliter zones and again at the
centre than in the mid zones. Figure 3 shows
this gradation in chip discoloration thoughout
the pile.

Activity peaks, in terms of population size,
suggest that the zones of least microbial
activity lie between 4 and 6 ft (positions C
and D in Figure 2), while the higher-activity
regions are found about 16-18 [t from the
pile's surface (positions 1 and J). The
diversity of the population, however, seems
to decrease at these depths, possibly due to
dominance by a small number of micro­
organisms capable of growing at the tem­
peratures, moisture contents, and conditions
of aeration that prevail in these zones. The
microflora is in fact most diverse at about
10 11 (position F).

Some 90 different microorganisms have
been isolated from the shipments. Bacteria
represent the most common form of micro-
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bial activity, while species of Penicillium
make up a large percentage of the fungi.
Other common species of fungi isolated
include Fusarium spp., Tl'ichoderl7la spp.,
Humico/a grisea, Pithom)'ces spp., Chaeto­
milllJl thermophile, and Torula spp. Acti­
nomycetes are most frequent in the mid
zones of the pile, where they appear to exert
some antagonistic influence on the fungi.
Cellulolytic activity is scattered throughout
the pile, but there is a surprisingly close
association of cellulolytic ability with
thermotolerance.

Further work is planned in assessing the
biodeterioration hazard of wood chips in
New Guinea, and no doubt many more
investigations will have to be undertaken in
the field of chip storage at this stage of
Australian involvement.

The Division gratefully acknowledges the
following donations received during the last
month.

Stefanelli Bros., Middle Swan, W.A. $10.00

Kauri Timber Co. Pty. Ltd., Devon-
port, Tas.
Timber for experimental purposes

approx. value $50.00



Victorian Timber Promotion Committee 
- 
1 I I ~  V i c  I-ONAN GOVLRNMEN r, in cooperation 
with the Victorian sawmilling ind~~stry, is 
s~ipporting a newly formed Timber Promotion 
Commillce. Members of this Committee were 
appointed by Ihe h4inister for Forests in 
October 1969, under Reg~llations prescribed 
under the Forests Act. 

The Comnittee consists of three represen- 
latives each of the Forests Con~mission of 
Victoria and the Victorian Sawmillers' Assoc- 
iation, with up to three others appointed by 
the Minister. Mr. A. 0. Lawrence, formerly 
Chairman of the Victorian Forests Commis- 
sion, is Chairman of the Committee. 

The Committee derives its funds from an 
increase in royalty charges of 2 cents per 
100 super ft of logs from State forests and 
from a Government grant of $25,000 per 
annunl. Revenue in a full year is expected to 
be of the order of $1  15,000. 

During its first year the Committee decided 
io appoint an Executive Director, and an 
engineer, who will continue the technical 
advisory service previously conducted under 
the auspices of the Timber Developinent 
Association. These two positions are 
currently held by Mr. Ian Sherwen and Mr. 
Bob Lamb, both of whom are well known 
within the Victorian timber industry. 

The second year of the Committee's work 
has commenced with the opening of its own 
office at 328 Flinders Street, Melbourne 
(telephone 62 5428), adjacent to the Victorian 
Sawmillers' Association. 

Much of the first year of operation of the 
Committee has been concerned with pre- 
paring its methods of operation in the future 
and assessing which of the activities of a 
rormer joint Forests Commission/VSA com- 
~nittee should be continued. During the year 
the Committee has provided financial sup- 
port for education and training courses 

within the industry, these courses having 
been operated for some years through the 
Royal Melbourne Instilute of Technology. 
The Co~nmittee decided to continue support 
of the Tiinber DevelopmenL Association of 
Victoria up to the time that this Association 
was wound up, and, through the Forests 
Comnlission and the Victorian Sawn~illers' 
Association, contributes considerable filnds 
to the present operations of the Ti~nber 
Development Councilw+ of Australia. The 
Timber Pro~notion "Committee joined the 
Tiinber Advisory Council of New South 
Wales in arranging a specifiers' tour of red 
gum forests and sawinills in the Echuca- 
Barmah area over the weekend of May 30, 
1970, and a group of 70 undertook this tour. 
Finally, the work of the Victorian Sawn~illers' 
Association in developing rural buildings was 
supported, and prototypes of these structures 
were erected by the Timber Promotion 
Committee at the 1970 Royal Melbourne 
Show as a continuing exhibit. Considerable 
interest has been expressed in these structures 
and efforts to develop co~nmercial viability 
are continuing. 

The work of the Timber Promotion Com- 
mittee of Victoria is in its early stages and very 
much of its present activity has been in 
conti~iuing work of the past. However, the 
Committee envisages considerable develop- 
ment and expansion of its field of activity in 
the filture. It sees itself as having the oppor- 
tunity and the responsibility to spearhead the 
development of methods of using timber 
within the Victorian scene, and also of 
sponsoring the promotion of the application 
of timber to the new and exciting opport~ini- 
ties to be developed in the '70s and '80s. 

Close liaison between the activities of the 
Division of Forest Products and the Timber 
Pronlotion Coinmittee is ensured as the 
Chief of the Division is a member of the 
Committee. 

Complete urticles mrr)) be rep~.intedfi.oul this Ne~vsletter without special permission. If it is proposed to use 
trmteriol f i m z  sirclz articles in atly other form, permission to publish illusl first be obtniiled f i ~ ~ z  the Division of 

Forest Proc/ucts. 
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Victorian Timber Promotion Committee
THE VICTORIAN GOVERNMENT, in cooperation
with the Victorian sawmilling industry, is
supporting anewly formed Timber Promotion
Committee. Members of this Committee were
appointed by the Minister for Forests in
October 1969, under Regulations prescribed
under the Forests Act.

The Committee consists of three represen­
tatives each of the Forests Commission of
Victoria and the Victorian Sawmillers' Assoc­
iation, with up to three others appointed by
the Minister. Mr. A. O. Lawrence, formerly
Chairman of the Victorian Forests Commis­
sion, is Chairman of the Committee.

The Committee derives its funds from an
increase in royalty charges of 2 cents per
100 super ft of logs from State forests and
from a Government grant of $25,000 per
annum. Revenue in a full year is expected to
be of the order of $115,000.

During its first year the Committee decided
to appoint an Executive Director, and an
engineer, who will continue the technical
advisory service previously conducted under
the auspices of the Timber Development
Association. These two positions are
currently held by Mr. lan Sherwen and Mr.
Bob Lamb, both of whom are well known
within the Victorian timber industry.

The second year of the Committee's work
has commenced with the opening of its own
office at 328 Flinders Street, Melbourne
(telephone 62 5428), adjacent to the Victorian
Sawmillers' Association.

Much of the first year of operation of the
Commiuee has been concerned with pre­
paring its methods of operation in the future
and assessing which of the activities of a
former joint Forests Commission/VSA com­
mittee should be continued. During the year
the Committee has provided financial sup­
port for education and training courses

within the industry, these courses having
been operated for some years through the
Royal Melbourne Institute of Technology.
The Committee decided to continue support
of the Timber Development Association of
Victoria up to the time that this Association
was wound up, and, through the Forests
Commission and the Victorian Sawmillers'
Association, contributes considerable funds
to the present operations of the Timber
Development Councit, of Australia. The
Timber Promotion '~Committee joined the
Timber Advisory Council of New South
Wales in arranging a specifiers' tour of red
gum forests and sawmills in the Echuca­
Barmah area over the weekend of May 30,
1970, and a group of 70 undertook this tour.
Finally, the work of the Victorian Sawmillers'
Association in developing rural buildings was
supported, and prototypes of these structures
were erected by the Timber Promotion
Committee at the 1970 Royal Melbourne
Show as a continuing exhibit. Considerable
interest has been expressed in these structures
and efforts to develop commercial viability
are continuing.

The work of the Timber Promotion Com­
mittee of Victoria is in its early stages and very
much of its present activity has been in
continuing work of the past. However, the
Committee envisages considerable develop­
ment and expansion of its field of activity in
the future. It sees itself as having the oppor­
tunity and the responsibility to spearhead the
development of methods of using timber
within the Victorian scene, and also of
sponsoring the promotion of the application
of timber to the new and exciting opportuni­
ties to be developed in the '70s and '80s.

Close liaison between the activities of the
Division of Forest Products and the Timber
Promotion Committee is ensured as the
Chief of the Division is a member of the
Committee.

Complete articles may be reprillted from this Newsletter without special permission. If it is proposed to use
material ji-OJll SI/ch articles in any other fOrln, permission to publish must first be obtained Ji'OJll the Dil'isiOll of

Forest' Products.
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