
D-06458-D

PROCEEDINGS

NINTH

FOREST PRODUCTS RESEARCH CONFERENCE

HELD AT

THE DIVISION OF FOREST PRODUCTS,

COMMONWEALTH SCIENTIFIC AND INDUSTRIAL RESEARCH ORGANIZATION,

MELBOURNE

NOVEMBER 24-28, 1958



New Guinea^;
(Bepairfemen't of Porests) S. J. Colwell

(chief of Division of TTtil -i)

Forestry)
S. G. Jennings ((lffioer*dr--Charge, 
Fcrest Froducts Research Branch)

K. V. Cokley
NeviT South Wales; 
(Forestry Ocanraission)

E. B. Huddleston,
(Chief, Division of Wood Technology) 
K» Bootle
D. Edwards

Victoria;
(Forests Conmission) A. L. Benallack (Chief, Division of 

Economics and Marketing)
C» J. Irvine

Tasmnj a;
(Forestry Conmission)

Not represented

South Austra-Ji^^;
(VZoods and Forests Department) 
Western Australia;
(Department of Forests)
New Zealand;

Forestry and Timber Bureau;
C.S,I.R»O,, Division of 
Entomology;

B, H. Bednail (Conservator)
B. Brown (Part only)
A. C. Harris (Conservator)
H. C. Vifickett
J. S. Reid (Engineer in Forest Froducts 
Development Division, New Zealand. 
Forest Service)

F* H. Orman (Senior Forest Froducts 
Officer, Forest Research Institute)

T» Foley (Trade Commissioner (Timber) 
(Sydney))

D. Blight
F. Gay (Principal Research Officer)

Universit.y of Melbourne

C_«S>I«R^O«, Division of 
Forest Froducts;

J. H. Chinner (Reader in Forestry) 
A< J. Leslie
S, A. Clarke
Dr» H, E, Dadswell
C, S, Elliot; and officers.

Chairman - S. A. Clarke
Secretary - A. F. Wynond



CQJgETJTS

Agenda 
Item

Wood Structure, Silvicultural Relations, 
Extractives.
(a) Summary of research activities.
(b) New Guinea timbers,
(c) Assessment of wood characteristics of

trees (P, radiata and P, elliottii).
(d) Revievz of tannin market.

2, Timber Mechanics, Timber Engineering,
(a) Summary of research activities - minor

role of species tests.
(b) Pole strength investigations.
(c) Timber engineering.

Seasoning.
(a)
(■b)

(e)
(a)

Summary of research activities.
E.M.C, studies - revievz of progress 
to date.

Yard dxying studies.

Miscellaneous seasoning developments - 
(i) Superheated steam drying.

(ii) Flue gas heating.

A. Radiata Pine.
(a) Influence of defects —

(i) Incidence.
(ii) Scantling strength tests.

(b) Seasoning.
(c) Distortion and instability.
(d) Preparation of grading rules.
(e) Preservative treatment, including

dip>-diffusion for sawn timber.
(f) Recommended uses.

27
27
35

51

K5

51

51
55
56
67
12.
15

SA



Item

5. Ereservation.
(a) Suininary of research activities. %

(h) Dip-diffusion treatments for savzn timber. 105

(c) Sap replacement.
(d) Tem^ite control in buildings. HO
(e) Termite investigations. 115
(f) Mastotermes test in Queensland. H?
(g) Assessment of insect and decay hazard in buildings. 122

(h) Control of Hylotrupes.
(j) Pressure treatment — commercial developments. 150
(k) Recommended types of preservatives and 134

their retentions.
(l) Soft rot in cooling towers and other timbers. 15^

livetus susceptibility tests of Queensland timbers. 141
(n) Reasons for and variation in decay resistance. 142
(o) Railway sleeper classification. • • 14^

(p) Marine borers. 1^0

G, Veneer, PLywood, Adhesives. 151
(a) Sumraar^^ of research activities. 151
(b) Tannin formaldehyde adhesives. 157
(c) Sffect of curing time and additives on bond strength 160

of phenolics in the presence of boron.
(d) Effect of preseaTvative treatment on bond strength. 164

(e) Methods of predicting or determining the moisture 172
content of veneers in driers.

7. Timber Haysics. 1^^
(a) Suiianary of research activities. 17^

(b) Rate of sorption of v;ater vapour by wood. 182
(c) Electrical impulse strength of crossarms. 186



Item

8. Utilization. 188
(a) Review cf advisory work. 188
(b) Indian railway sleeper contract - 192

suitability of various timbers.

9* F.A.O. Conferences, Overseas Visits, etc. 192
(a) Madrid Conference. 192
(b) 7i.sia•- ‘Pacific Forestry Commission. 194

(i) Bandung Conference (1957). 194
(ii) New Delhi Conference (i960). 195

(c) Preservation Conference (1959). 195
(d) Pulp and Paper Regional Conference (i960), 195
(e) World Forestry Conference (i960). I96

10. Sawmilling, 19^
(a) General. I96
(b) Sav/ing investigations. I96

11. Investigations into the economics of plantation 201
logging,

12. Review of collaboration in research activities. 205



THS CONFERENCE VyTiS QEEIJBD BY MR, G. B. GRSSFORD. 
RESEARCH SECRETARY (HTZSIC/xL SCIENCES), C.S.I.rTq.

iTHvi 1, v;qqd structure, silvicultural relations, extractives*
) SII/IMARY OF RESEARCH ACTOTTIES

Those of you izho read our Quarterly Resumes of Work are 
possibly somewhat surprised and even disturbed at the I’v'ide range of 

activities in apparently unrelated fields. At the outset, therefore, 

I want to assure you that all these activities are related and are part 

of a definite plan. The whole object is to obtain as much information 

as possible about the grovzth of those cells which are designed to become 

the woody, stem. To do this effectively it is necessary to investigate 

growth processes and, therefore, at times we are concerned .with what 

reactions take place in the leaves of the tree and at other times with 

the actual changes that occur during gro^vth in cells from the oat 

coleoptile, the hairs from onion roots, and plants other than trees. 

Then, too, vze have found it impossible to divorce our morphological 

studies from biochemical investigations; the tv/o must go bn nd in hand. 

The only way in which we can gain adequate knowledge of the structure 

and composition of the chemical constituents of wood (including cellulose, 

lignin and extractives) is by a fundamental study of the biosynthesis 

of these constituents. It is nov/ fully accepted that the structure of 

the developing cell, and for that matter its chemical composition, can 

be altered during development as a result of external influences. The 

well knovm example here is, of course, the formation of reaction wood, 

which wood is markedly different both structurally and chemically from 

normal vzood. Its development is brought about by ctianges from the 

normal conditions of gro\zth. Thus, the more information we can get 

about the developing cell the better our understanding is likely to be 

of the chemical and pliysical behaviour of the wood that is eventually formed.

’’Tk’esented by Br. Eadswell.
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For all this wrk it is necessary from time to time to 
sample the growing tree. This can he done either by stripping the 
cambium from the st-em at times most advantageous for its examination, 
or by growing seedlings under varying conditions in order to study the 
effects of such conditions on cell growth and development • Although 
the emjhasis of our work has been shifted towards what takes place 
during growth and development, and the connection between this and 
wood properties, the more classical wood anatomical investigations 
have been continued. Some higiilights of the major lines of investigation 

are referred to below.
(a) Cell Growth

Work in this field has continued using root hairs, oat 

coleoptiles, New Zealand flax, and the differentiating fibres from 
Pinus radiata and Eucalyptus regnans. The interesting thing to record 
is the development of autoradiographic techniques in order, to determine 
the location of cellulose synthesis in the various cells. In the case 
of Eucalyptus regnans and Pinus radiata, for example, we have taken 
young plants and allowed them to grow for short periods in atmospheres 
popta T n-i ng carbon dioxide labelled ■with carbon 1A« This labelled 
carbon dioxide is quickly incorporated into the cellulose of the cell 
wall and one can observe the distribution of the labelled material in 
autoradiographs of cross-sect ions or of isolated fibres. Such 
observations as have been made on tracheids, iibres, and xylem 
parenbhyma have, for example, given no evidence of localized synthesis 
of cellulose and thus appear consistent ■'nvith the mechanism oi multi—net 

growth proposed for other cells. In these investigations too, the 
techniques of X-ray diffraction and electron microscopy are used. 
Considerable advances have been made in knov.'ledge of surface growth in 
plant ceils and our vzork in this field has achieved much recognition 

overseas. - • -



(^) Lignification

It can be readily appreciated that the more we know of the 
process of lignification in the woody stem the better our chances of 
understanding the chemical composition of the lignin in its- natural 
state in the wood, and the better our chances of finding out easier 
methods for removing the lignin. One vay to study lignification has 
been by the investigation of what might be termed "model systems". 
In them unlignified plant material, as well as in some cases lignified 
material, is treated in a mixture of peroxidase, eugenol and buffer. 
Alien this is done a material having many of -.the properties of natural 
lignin is deposited in the cell wall. Any close analogy th natural 
lignification must be drawn with caution. Hoi;ever, the results of the 
experiments are exceedingly interesting and they may give a lead to what 
happens in the living plant. Here again the use of labelled materials
should prove a valuable aid. The actuaj. location of lignin and of
synthetic lignin in cell walls has been studied by ultra-violet and 
interference microscopy.

In all this work on lignification close co-operation is 
maintained with the section of Wood Chemistry. Prom the purely 
biochemical approach there is a need to know just vdiat the lignin 
precursors are and where they occur in the living stem. In this work 
cambial tissue at various stages of activity is being examined and, as 
far as possible, the chemical constituents present determined using 
ultra-violet absorption and chromatographic methods.
(c) Cell V/all Organization

The knowledge gained in our detailed studies of cell wall 
organization has been used in an investigation of .the structure and 
propeirties of fibres isola.ted by various mechanical and semi-chemical 
processes. It has been shov«n, for example, that in the cold soda 
process, where chips are treated for various periods of time in dilute
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alkali and then passed through an attrition mill, the separation occurs 
mainly between the layers SI and S2, thus exposing the outside of S2. 
On the other hand, in the Masonite process and Asplund process the 
separation occurs more in the middle lamella zone between the layer P 
and SI, It is, therefore, easy to understand why it is possible to 
develop some strength in cold soda hardwood fibres on beating, whereas 
the beating of Masonite and Asplund fibres will not produce any strength 
develojment,

i^ork has also been carried out on the investigation of the 
structure of the inner layer of the secondary wall and particularly on 
the membrane with wart-like markings which is found on the lumen side 
of the inner layer. During recent months we have had with us Dr, 
Liese, of the University of Freiburg, and he has examined large numbers 
of species for the presence of these wart-like markings. It was found 
possible to isolate the wart-like material and to examine its structure 
in the electron microscope. Its exact nature is being investigated.

The structure of the bordered pits occurring in fibres, 
vessels, and parenchyma of Eucalyptus regnans has been studied. The 
pit membrane has been shown to have the same stiucture as the primary 
wall and it has been found that it is impossible to pass particulate 
suspensions of carbon and gold through it, The study of pit structure, 
particularly in relation to penetration of liquids into wood, is being 
continued. In this connection it is of interest to record that certain 
cell contents, possibly similar in nature to the wart-like material, 
were associated with the lack of penetration of waterborne presearvatives 
into Pinus radiata sapwood. These materials stained readily with 
osmic acid and could be observed blocking the pit membranes, 
(<i) Anatomical Investigations

In this field the main work is still being directed towards 
the examination of the timbers of the south-west Pacific area. Numbers
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of wood specimens are still being received from New Guinea, in recent 

months mainly from the land Research and Regional Survey Division of 
C.S.I.R.O,, and not so much from the New Guinea Forests Department. 
In addition, however, we have received some specimens and are about to 

receive quite a large shipment of authentic wood samples from 
Netherlands - New Guinea. Our collections from the New Guinea region 
must now be considered to be fairly complete; we seldom get material 
from a new genus, although there are always a number of new species. 
More active work on the anatomy of timbers in selected families is 
handicapped because botanical classification is slow in a number of 

cases. Our work on the timbers of the Burseraccae is completed, but 
■we are awaiting final settlement of a number of teixonomic problems. 
This is also the case for Sapotaceae, in which family quite a lot of 
botanical work is being done. The card sorting key for the t-imber.? 
of the New Guinea region has been revised and a number of sets prepared. 
Distribution of these sets has, so far, been to the New Guinea region 
only.

The work on the anatomy of the important members of the 
genus I^calyptus is continuing and "we are buil Hn ng up a fund of 
information on these tinibers. However, the staff available for this 
work is liinited and progress is slow; publication "will not be ready 
for some years yet. The anatomy of the bark of various members of 
the Myr’taceae, particularly those belonging to the Eugeniinae, is being 
studied and it appetirs that bark anatomy supports results of wood 
anatomy in the classification of this particular group,
(e) Bark and Wood Extractives

The important role of extractives in determining certain 
properties of wood is recognized. The problem is to find out just how 
they are formed by the tree and just viiat is their chemical nature, 
For this purpose it has been necessary to look at the distribution of
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certain precursors in leaves and in cambial tissue. In this connection 
shikimic acid is apparently quite important and its occurrence in 
leaves under varying conditions of growth has been studied. Here 
again use will he made of radioactive tracers in -order to learn more 
about the precursors of heartwood extractives.

Some of the most important extractives from the commercial 
point of view are the tannins and these are being intensively studied. 
Knowledge of the type of reaction that occurs between tannin and 
formaldehyde is needed in order to understand more about taianin- 
formaldehyde adhesives, ■ For such work model compounds are being used.

Extractives from hardwoods are apparently important in 
other directions; for example, it has been shown that ellagic acid 
and related compounds are involved in the blocking of pipes from 
digesters used in commercial pulping of hardwoods, 
(f) Assessment of Wood Qualities for Tree Breeding

This particular phase of our investigations is being 
discussed subsequently. Mention should be made here, however, of'the 
fact that fibre length is one of the features considered most valuable 
for any assessment work. Variations in fibre length can apparently 
be expected around a particular ,growth ring at any one level, 
especially in trees grown in areas where the influence of sunlight can 
be felt. Dr, Liese has shov/n that in the northern hemisphere the 
fibres from the southern side of a growth ring are appreciably (some 
10 per cent.) shorter than those on the north side of the ring, ZCn 
work done since he. has been in Australia it has been found that in the 
southern hemisphere the fibre length is shorter on the north side. 
The effect is more manifest in the upper portions of the tree although 
apparent to a certain extent at butt level or levels around 3 ft. 
These results become important in relation to the work being carried 
out on the assessment of wood qualities and it is necessary to be
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certain that material selected from elite trees for assessment work is 
derived from butt regions and from a pre-determined radius so as to 
Hunimize any effect such as indicated above.
(g) Delignification

Khoffledge gained on the process of lignification can be 
extremely helpful vfhen investigating miys and means of delignification. 
If cheaper methods for removing the lignin from wood or altering it 
chemically can be vrorked out then it might well be possible that fibre 
separation can be carried out in many localities, particularly trnpical 
area.s, where ordinary.commercial pulping operations are uneconomical. 
Therefore, considerable attention has been paid to the development of 
simple processes cf fibre separation which, of course, involve 
delignification. It has been found, for example, that in older stems 
the ease of fibre separation increases towards the centre of the tree. 
In such trees a certain degree of acid hydrolysis has proceeded ^rf.th 
age.

In the laboratory it has been possible to delignify wood 
in the form of chips by means of a sodium-chlorite treatment. Such 
delignified chips are readily converted into free fibres by alkaline 
treatment.

It has also been shown that the cold soda process can be 
used foUc^/ed by a bleaching treatment to remove lignin to give good 
quality pulps. In both the examples quoted the processes are 
comparatively simple and follo^ving application to chips of Pirius radiata 
and ^calyptus regnans we have obtained informabion on optimuixi chemical 
composition for pulp strength.

Morphological,Characters on Fibre Strength Properties 
In all our work regarding assessment of vraod qualities for 

tree breeding experiments, emphasis has been placed on the need for 
higher than average fibre length for good pulp strength properties.
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Prom what has been done to date this seems to be the correct emphasis ♦ 
However, to make sure that the claims of the paperrnakers are supported 
by fact we are preparing a number of pulps from one species each with 
a pre-determined average fibre length (varying from 1 to 8 raa). Thus 
it is hoped to determine exactly what effect length has on pulp strength 
properties vhen all other factors are constant.
(i) Wood Polysaccharides

Cellulose is, of course, the most important wood 
polysaccharide, Hovzever, the non-cellulosic polysaccharides are also 
of practical importance with respect to pulp yields, strength, and 
behaviour during beating. Fundamental work on the chemical structure 
of such non-cellulosic polysaccharides is in hand,
(j) . Faner Physics

Work in this field has been concerned with the physical 
behaviour of fibre suspensions, structural factors influencing paper 
properties and certain physico-chemical properties of cellulose related 
to paper formation and properties. The influence of beating and fibre 
type on the drainage rate and flow resistance of pulps has been 
determined. The inter-fibre bonding of paper has been investigated 
by varying the chemical and crystalline nature of the cellulose. 
Physical methods including infra-red spectroscopy and viscosity 
measurements have been used to study the reactivity of cellulose. 
The nature of thermal degradation in air at 200-300*^0 has been 
investigated. Pull accounts of these studies have appeared in recent 
issues of various journals.
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ITHvI 1(b)

KBIV GUim; TIMBERS *

Pulping and Papcrraaklnp; Investigation

Investigations since the last Conference had been directed 
more at the examination of different pulping processes, especially 
those requiring a relatively small capital expenditure, rather than 
pulping additional species.

G-roundwood. A small laboratory grinder has been constructed 
and groundwood prepared from klinki (using thinnings, top logs and 
mature timber)., and several lav density, light-coloured-hardwoods, All 
pulps were compared with groundvzood from Swedish spruce. In* all cases 
the groundwood produced from klinki v?as inferior to that from spruce in 
both strength arid colour. The best groundwood was produced from 
Excoecaria spp, ...

Chemi-ground, The groundwood investigations were extended 
to billets treated with various chemicals before grinding. The 
chemical pre-treatments produced a general improvement in strength 
properties, but the ranking was not changed.

Semi-chemical. Semi-chemical pulps vrere produced from
klinki and the various hardwoods, mainly bjr the neutral sulphite and 
the cold soda processes, Klinki gave poor quality semi-chemical pulps, 
but the hardwoods in general give good quality pulps in high 3rield by 
both processes. Mixtures of the different species could also be 
treated without difficulty, Excoecaria spp. once again proved to be 
the most satisfactory pulpvood.

Chemical, Earlier investigations by the sulphate and 
sulphite processes ha’d indicated that tamagama and Excoecaria spp, 
were both good quality" pulpwoods• The investigations, however, were

♦Presented by I'.Ir, A, Watson,
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made on a very limited sample range. These earlier results have, been * 
confirmed using a more representative sample,

KLinki thinnings and top log sections have been pulped by >
the sulphate process. G-ood quality pulps were obtained in all cases, 
but tearing strength v/as lower than that obtained when pulping butt 
logs of mature trees. The knots in the top logs also tended to 
reduce the yield.

Discussion
Mr. Colwell asked whether work in this field was still in 

progress. Mr, Watson replied that it was, and other processes were 
now being examined. He is awaiting the arrival of further material 
for testing.

Mr, Bednail asked if semi-chemical methods were unsuitable 
for all softwoods as well as ^iraucaria, Mr, Watson said that semi­
chemical methods are better for hardwoods but have been used overseas 
on softwood species,

ITW 1(c)

^^BSliSSiViENT OF WQD CH/xRaCTBRISTICS OF ELITE TREBS*

There is a definite interest in many parts of the world in 
the determination of wood characteristics for those trees that have 
been selected as parents for tree breeding experiments. Recent 
publications from the United States sho\¥ how they have now come to 
consider the wood properties in hardwoods and softvraods in this 
connection. Considerable work has been carried out at the United 
States Forest Products Laboratory on the determina’tion of -wood 
characteristics in relation to wood properties and tree improvcanent 
programmes; tho Texas Forest Service has also an extensive forest

^Presented by Dr. Dadsvzell, * • '
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tree improvement programme in which wood properties, particularly 
specific gravity, have been taken into account. Dr. Bruce Zobel, 
formerly of Texas Forest Service and novv of the North Carolina State 
College, is actively engaged in tree genetic work, paying particular 
attention to the importance of -various wood features. Similar 
investigations are being carried out at the Institute of Paper 
Chemistry, Appleton, V/isconsin, on hardwoods, in particular poplar, ' 
by Dr, Joranson,

The Queensland Forestry Department has been expressly 
interested in the wood chaia.cteristies of elite trees of P, elliottii.

and kauri, and the Forestry and Timber Bureau in 
those of Pinus radiata grown in A,C,T,

irom both Departments samples have been received for 
examination, and I think that it may safely be claimed that here in 
Australia we are the first to suggest a method whereby the vrood features 
in those trees selected for breeding purposes can be assessed.

The major problem has always been how to investigate the 
wood properties of selected parent trees without damage to the tree. 
Increment borings have alv/ays been possible, but these do not meet 
requirements because they do not give sufficient material far 
investigation and they do not usually extend to the centre of the tree. 
In our opinion it is important that the wood from the central portion 
of the tree be examined because it is here that there is the greatest 
variation in structure and properties from the normal mature wood of a 
tree. Recently Echols and Mergen showed, in the United States, that 
a comparatively large specimen could be obtained from standing trees 
v/ithout prejudicing the value of such trees as potential parents. 
Their work has been followed by Brown and Fielding of the Forestfy and 
Timber Bureau, viio have developed a method for obtaining a much larger 
specimen extending from bark to bark through the pith. These larger
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specimens give ample material for a number of determinations of "both 
structure and properties. The method which has been followed is to 
sample trees that have been previously selected on the basis of form, 
vigour, size, strai^tness of bole, etc.

The investigations undertaken in the Division have been 
designed to show (a) the importance of selected structural features 
with respect to properties, and (b) methods for assessing the parent 
trees on the basis of desirable properties for future use. A number 
of correlations between structure and properties have been established 
over the years, for example, in any one species cell wall thickness is 
closely correlated with density and density is accepted as being a good 
guide to strength properties of timber. In coniferous timbers there 
is a close correlation between percentage late wood and density, and, 
therefore, percentage late wood can also be used as an index to certain 
wood properties.

The fine structure of the cell wall has also been shown to 
be associated with certain wood properties, for exaiaple. Garland (1939) 
and Kraemer (1951) showed that the micellar angle (that angle made by 
the* microfibrils in the middle layer of the secondary wall with respect 
to the longitudinal axis) was correlated with certain strength properties. 
VJhen this angle was large the properties were lower than vzhen the angle 
■was small. Wardrop in this Division has also shown the rela,tionship 
between fine structure and certain properties, particularly tensile 
strength. liicellar angle has also been related to longitudinal 
shrinkage; when the angle is large the longitudinal shrinkage is

I

comparatively large. The determination of raicellar angle, is then of 
importance in examining wood structure in order to assess properties. 
However", such a determination is not a simple one as it needs some 
elaborate equipment. But, in any one species there, is a close 
correlation between the micellar angle and the fibre length. This
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correlation, which was first demonstrated by Preston in 1934, is of the 
form L = a + b cot 6. As a result of this correlation fibre length 

can^be accepted as Judicative of properties v/ithin any one species, and 
variations in fibre length will be associated with variations in 
properties.

Therefore, in the examination of the wood samples taken from 
standing trees it is not always necessary to carry out determinations of 

vj^ious properties. An estimation cf average fibre length and its 
variation through successive grovzth rings from the pith together with 
a deteimination of basic density, again through successive groiTth rings 
rom the pith, gives considerable information regarding the properties 

of the v«ood and the results obtained can be used to assess the various 
trees for a particular species.

In our work the average fibre length is obtained for the 
last formed late wood of each grovrth ring; basic density determinations 

or individual grovrth rings are also carried out. Separate measurements 
are made of the degree of longitudinal shrinkage in, the late wood and 
the percentage late vrood in eich individual ring is detemiined. The 
incidence of both compression wood and spiral grain is recorded. 
Average figures for fibre length, basic density, percentage late wood, 
longitudinal shrinkage, and micellar angle are obtained and plotted. 
At the same time the extremes for each of these parameters are also 
plotted. Results for individual trees can then be compared on the 
same scale directly with the average and extremes. In this v(ay each 
tree can be listed in order of iSerit for each of the selected parameters. 
It is then important, of course, to determine viiich parameters are the 
ones to be given the most wei^t in assessing the value of the vrood in 
the particular tree. Our opinion is that the two most important are 
fibre lengbh and basic density, ■



It is all very vvell to state that the wood from selected 
trees will he assessed on the basis of fibre length and basic density. 
It is most important to knovz whether these two features can be 
transmitted from parent to progeny. Hesults obtained in recent v/ork 
in the United States seem to demonstrate clearly that both fibre length 
and density are heritable and when a selection is made on the basis of 
these features it can be confidently expected that they will be 
transmitted to the progeny.

There is one other point that needs to be borne in mind. 
It appears that there is a variation in fibre length around the stem, 
this variation being correlated vzith the cardinal points. In the 
southern hemisphere the average fibre length in any one growth ring is 
8-10 per cent, shorter on the northern side of the tree than on the 
southern side and the opposite is the case for trees grown in the 
northern hemisphere. Therefore, in selection of material from parent 
trees for the examination of wood it is essential to have all the trees 
sampled along the same radius and vze have chosen the northern as the 
most satisfactory.

To date vze have completed work on thirteen elite trees of 
Pinus elliottii from Queensland and twenty-nine elite trees of Pinus 
radiata from Australian Capital Territory, Other specimens of Pinus 
radiata from South Australia will be examined,

Discussion
Nir. Irvine asked whether there was any correlation between 

spiral grain and any other properties.
Dr, Dadswell replied that there was a correlation betv/een 

spiral grain and longitudinal shrinkage, but it has not been examined 
here because OLir specimens vzere specially selected with- straight grain.

Nir. Orman asked for average figures for trees regarding 
fibre length and basic density. Dr, Dadswell replied that the average 
fibre length is about 2 mm but average basic density is unknown.
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Mr, Oriiian asked whether any work had been done on non-elite 
trees. Dr, IhdsweU. replied in the negative, Mr, Orrnan remarked that 
the New Zealand Forest Research Institute had studied natural populations 
in the same way and could give figures on request. Their genetic 
section was still studying natural populations and elite trees.

. Jennings has figures on parents and progeny and also 
crosses. He wondered viiether environment could effect these figures. 
Dr, Dadswell said that environment was quite important.

Mr, Jennings said there was some indication that P, caribbea 
haJ higher basic density as they went norths because of greater amount 
of late wood.

* .J^ylne asked whether Mr, Jennings had exaniined selfed 
trees and progeny. Mr. Jennings said he had.

Mr, Orman stated that he had examined the resin content and 
asked whether such "vzork had been done in Australia. Dr, DaHswaI 1 
replied that it may be done later.

ITHVt 1(d)

REVIEW? OF TANNIN MARKET*

The follov/ing production figures for taianin extracts are 
quoted in order to help give an ovei*all picture of the tannin market,

Quebracho * 2-250,000 tons p.a.
YZattle 120,000 ti It II

Chestnut 100,000 II It It

Myrabolam - 20,000 II Il It

Others - 20,000 II ’’ ’’ (approximately)
Whereas previously there was a deficiency, there is now a 

surplus in the world supply of extracts. The reasons for this should 
be considered from several angles.

*Presented by Mr, Hillis.
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(a) -Leather Market
At present there is a strong trend to the use of pale­

coloured flexible leather as soles and uppers in footvrear in the 
Western World, there is increasing canpetition by leather replacements 
such as. the plastics, and the tanners are losing markets* Recent 
work in the United States has tried to overcome this competition by 
new processes for treating hides using synthetic tanning agents alone, 
or with small proportion of tannin. As approximately 40 per cent, of 
tannin .enters the hide to form leather, tanners are demanding lower 
prices in the vegetable tannin extracts so that they can produce 
cheaper leather. The loss of leather markets is reflected in the 

extract market.
In the Eastern World, leather consumption will increase 

in many countries as the standard of living improves. Consumers are 
'becoming less satisfied v/ith the dark, inflexible leather produced 
from indigenous tannin extracts. Wattle and chestnut are being used 

in increasing amounts.
(b) Uses of Tannins in Other Fields

(i) Very large quantities of tannins are used in oil-well 
bniT1Tng — of the order cf 2+0,000 tons in the United States. Formerly, 
quebracho was almost exclusively used for this purpose, now others are 

used.
(ii) Other uses consume only a small portion of the production 

of tannin at present.
(c) Production of. Tannin Extract

Up to the beginning of 195^ there was an increasing shortage 
of vegetable tannins. It was considered that quebracho would be cut 
out by 1980. Ihrly in 1956 a large company of extract manufacturers 
completed a survey of the Chaco region of the Argentine and found there 
area.s of quebracho large enough to meet the demand for some hundred
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years* As a result that cohipauy’s wattle planting prograone in 
Rhodesia and other pajrts of* South Africa was cancelled. However^ 
wattle planted hefbre that time Vvill come into production within the 
next 8 years. It is considered that an extra area equal to on A~.f. bi-rd 

of the present area will be producing wattle bark between i960 and 
1966, On present indications there will be a great surplus of 

production at that time. Within the last 18 months the price of 
wattle extract has fallen by £A.2O per ton but it could fall further 
and still remain a profitable crop.

The chestnut extract manufacturers can increase their 
output and are looking for new markets. An extract from the bark of 
Western hemlock has been found to be an efficient agent for the control 
of viscosity of the muds in oil-well drilling, and a 3^3rge factory has 
been erected to produce it. Recently a modified chestnut extract has 
also been used. These will make serious inroads in the consumption 
of quebracho for oil-well drilling.

Many tannins from Australian sources have inferior 
properties such as colour and astringency and they can only be used 
in minor proportions in tanning. Other uses where these properties 

are not important must be found for them. ■ Work in this Division has 
shown that a possible use lies in the field of plywood adhesives but 
at this stage wattle extract appears to be the best extract. Much
work must be done to iinprove other tannins for this and other 
applications.

It should be pointed out that there may be 'a tendency on 
the part of some interests to exaggerate the present supply position 

caused by the discovery of the new quebracho forests. These forests 
are a considerable distance inland, the trees are scattered, and 
transportation costs alone .would be high. At the present time
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quebracho is one of the more expensive tannins and the extra production 
costs may mean that quebracho will cease to be the main extract on the 
market. If this is true, then the tannin supply position is likely 

to return to a more balanced one.

Discussion
Mr. Pnrris cowented that there was .'increasing consumption 

of mallet bark, Germany taking a considerable portion.

iraVL 2. TIMBER MBCHAI^TCS, TWER ENGINEERING

(a) STTiVMARY OF RESEARCH ACTIVITIES - MINOR ROBS OF SPECIES. TWg*

During the last Conference mention vra.s made that the work 
of the Timber Mechanics laboratory was moving away from true timber 
mechanics and that tBaber engineering was assuming considerably 
increased importance in our programme. You will recall that much of 
our eaTla er work was concerned with species testing, and with associated ■ 
stud-ifts directed towards standardization of test methods and conditions, 
and scientific adjustment of test results. The latter studies allow 
us to make reliable comparisons between species, not only those tested 
in our laboratory, but also species tested in other laboratories 

throughout the world.
Since the last meeting we have published a Bulletin 

detailing the mechanical properties of some 100 timbers of Australian 
and New Ginnen origin. This publication makes available most of the 
species test results accumulated oyer the years. We are also drafting 
another publication "which "will contain data on the properties of other 
timbers used in Australia, but which generally have not been tested by 

this laboratory.

*Eresented by Mr. Boyd.
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v/ith the substantial completion of species projects, we have 
felt there was an increasing and urgent need to provide engineering 
information and advice to architects, builders and others interested 
in timber construction. Accordingly the emphasis of our work has 
changed* This does not mean we will not do such additional species 
testing as might seeia warranted from time to time* Hov/ever, species 
work is slow and costly, and with data already providing a fairly good 
coverage of our Australian timbers, proposals for additional species 
tests must be justified in the face cf other urgent projects i-nduding, 
for example, the sponsored pole project, and the very considerable 
demand for structural vrork* Thus species testing must now be relegated 
to a veiy minor position in our research programme and must be fitted 
in as opportunity offers 'between other projects.

There will continue to be a few” other mechanics projects 
which must be fitted in with our timber engineering work. Perhaps the 
most notable, and presently the most active cf these, is that concerned 
with the silvicultural-strength properties of timber. At the present 
time the major emphasis here is on studies of plantation-grow/n soft-woods. 
Much of this work has previously been reported to this Conference; 
however, other work is proposed in co-operative studies with the Y/ood 
and Fibre Structure Section, A not unrelated investigation is that 
involving comparisons of regrowth and virgin growth timber. At the 
present time, for example, some tests are being made on regrowth jarrah 
and karri, with a view to studying properties and market possibilities, 
and establishing economic justification for thinning and other 
silvicultural treatment of this material.

smother project proposed for the immediate future concerns 
the strength properties of various Australian structural plywoods. 
This material is being supplied by the Australian Plywood Board, and 
of course the tests are ‘directed to obtaining information for structural 
design purposes.
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It .might he mentiened here that some tests have already 
heen made on karri plywood in onr laboratory annexe in Western 
Australia, and the results v/ill he prepared for publication shortly*  
A great deal of effort also has heen applied to the preparation of 
design data for the use of plywood as concrete formwork*  This 
information has recently,been published by the Australian P13rwood Board*

ITW 2(b)
POhE: STRENGTH IITVESTIG-ATIONS *

At the last Conference it was mentioned that a pole strength 
investigation had been organized, that some funds for the project had 
been received from the pole-using authorities, and also that some pole 
timbers had been donated by the Victorian Forests Commission for 
testing. Since that time a very considerable amount of work has been 
done and some process reports issued. Tests have been completed on 
the green material for five species, messmate stringybark, grey ironbark, 
yellow stringybark, jar rah and radiata pine, which of course represent 
the four strength groups*  However, the radiata sample v/as not a 
complete one, and it is proposed to obtain more poles of this species, 
especially seme of unusually fast, and some of very slow growth rate, 

Poles which have been allowed to season to a moisture 
condition suitable for preservation treatment have subsequently been 
tested for strength*  This was done after re—soaking the sections 
subject to maximum bending stress, so as to simulate service conditions. 
Species so tested include messmate stringybark and yellow stringybark. 
It is hoped to complete similar tests on grey ironbark and jarrah this 

summer.
Associated with this investigation on poles, tests have 

been made on small specimens cut from them, with a view to correlating

*Presented by Lh?, Boyd.
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results with our stand^d test data. Also after some exploratory . 
tests on the effect of some preservation treatments and pre-treatments, 
an investigation has been planned to check the effect of various heat 
and treatment schedules on strength.

Waterborne and creosote preservative impregnations have 
already been made of small section sticks and short logs, and the 
strength of this material will be checked to determine any strength 
influence of the preservatives. Some of the strength tests will be 
made after a considerable, delay., period to allcr.7 for possible chemical 
effects on the wood. Provision has been made also for soaking 
specimens so that conditions at the time of test are comparable with 
those at the maximum stressed position of . the: pole near, the ground-line.

It is hoped soon to commence preparation of reports on 
these pole timbers^ although it may be as much, as 12 months before all 
tests are complete. Sven then results will not be available from the 
longer delayed tests of the effects of preservative on strength. 
However, in view of the urgency of publishing this information to allow 
maximum economic benefit to the sponsoring authorities, it is 
considered best to analyse the delayed results in supplementary 
publications.

One aspect of this investigation which I would like 
especially to comment on is the very considerable co-operation we have 
received from interested parties. Almost without exception the 
pole-using authorities throughout Australia have contributed towards 
the cost of the vzork and shown a very definite interest in it. Also 
four of the State Forestry Services, Victoria, Queensland, V/estern 
Australia and South Australia, have made .major contributions by way of 
material, and their co-operation has been very much appreciated. As 
a matter of interest, the Conference might like to knovz that a sum of 
approximately £26,700 Vi/as contributed in cash towards the cost of tb-i a 
investigation.
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Discussion
Mr, Reid, asked if any particular aspects in a specification 

for radiata pine for poles had "been considered, i.e« vzhat was the 
approach to limiting the size of knot whorls and the importance of the 
percentage of mature wood in the pole,

Mr» Boyd replied that as only average growth pine had been 
Sampled and the data on defects and their effect on strength ivas 
correspondingly limited, insufficient information was available for 
specifications of the nature suggested by hlr, Reid. Work wd.ll be 
done on fast and slow grown and young pines,

Mr, Orman mentioned their work on Douglas fir, larch and 
pine^ untreated and treated vrith creosote and pentachlcrphenol, Fir 
and larch showed a large degrade factor with treated poles on basis of 
tests oh small clear specimens, probably due to treatment,

Mr, Boyd said that he had no information on this as yet. 
He had found ‘modulus of rupture of green hardwood poles 1,0 to 1,3 
times the modulus of rupture given by static bending specimens taken 
from poles. The ratio of 1.0 would probably cover dry poles. Green 
radiata pine poles gave much the same ratio as green hardwood, but 
there are no test results for dry radiata poles.

In reply to a query by Mr, Irvine, Mr« Boyd said that knot 
clusters in the pole did not normally define the zone of failure, A 
few tests had shown that shaving a pine pole to remove major bumps 
caused by whorls reduced the strength to 60 per cent, of the unshaved 

poles.
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TUmiR. ENGINEERING*

At the last Conference I discussed the various aspects of 
timber engineering in which we were particularly interested. Of 
these aspects most attention has since been given to nailed joints, 
glued joints, column tests, scantling tests, and general structural 
developmental and design work,
(a) Nailed Joints

We have continued our work on this project; a large amount 
of data has been assembled and much of it prepared for publication. 
This study has considerably increased our knowledge of the strength of 
nails in Australian timbers, and on the basis of test information we 
have already included modified recommended working loads for nails in 

our new Timber Engineering Design Handbook. However, until lyses 
are completed and reports ^vritten the precise significance of some of 
this work, particularly from the more fundamental viewpoint, cannot be 
clearly assessed,
(b) Glued Joints

It was indicated earlier that we proposed to give 
considerable emphasis to a study of the use of glue in the fabrication 
of engineering structures. In this connection we have designed a 

considerable number of structures depending on the stren^h of a 
variety of glued joints. Included amongst the variables are various 
shapes of joints and various materials such as different species of 
timber, hardboard and plywood.

Because of a dearth cf knowledge, we anticipated 
difficulties in the fabrication, and more particularly in the 
performance of glued structures, especially those of a novel design. 
This, in fact, proved to be the case.

*Presented by kir. Boyd.
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Even with the technique of gluing, which appeared to he a 
relatively simple and straightforward matter, serious troubles occurred. 
It became obvious that good tradesmen, having all reasonable facilities 
available and the advice of specialists on glue, could not produce good 
structural joints without a great deal more specific instruction than 
was available. After studying a number of failures of structures and 
their causes, we decided it was desirable to produce a specification 
for structural gluing procedure, and this is now being drafted.

In the testing cf a number of structures, types of failures 
which were not attributable to the gluing technique, were observed. 
It was apparent from these that there vrere serious gaps in our 
technical knowledge of stress distributions in certain types of joints. 
These matters are now being given serious thought and the more urgent 
will be critically studied in the near future. It has been shown 
clearly on a number of occasions, for example, that although the 
average ^ue stress in a joint would appear to be reasonable, local 
high stresses due to secondary effects of bending in the structure, 
or due to pre- or post-stressing of the structure to produce camber, 
could be serious. Also, stressing due to differential movements 
between joint components, resulting from moisture changes, must be 

carefully studied.
Until more is known about the above effects, the use of 

glue other than for glued laminated construction and simple built-up 
beams and panels v/ill be seriously hampered. Proof-testing of 
structures is one ^my of overcoming this difficulty, but this is not 

always convenient or economic.
(c) Columns

The project concerned adth columns has been continued with 
more emphasis recently on setting up columns in seasoned timber......
Under these circumstances, the columns, even at the higher loads
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relative to short-duration failure loads, tend to sustain load 

considerably longer than ishen colunins are erected green. Thus the 
results and conclusions from this portion of the project will be much 
slower forthcoming.

Overall there has been no marked change in the earl5 er 
indications from this investigation, and it appears that our past 

recommendations for column design will be substantially justified, 
(<3-) Scantling

It »rzas mentioned at the last Conference that vze had begun 
scantling tests on jarrah. Results of this study have now been 
published, and it has been shown that the grading rules formerly 
applied to this species are not fully supported by the test results, 
and particularly that the strength of timber having sloping grain is 
rather higher than might have been expected v/hen judged from the grad ing 
rule assessment and the originating data in overseas publications.

Another important aspect vdiich came out of the study was 
that blemishes tend to affect the stiffness of this timber to a degree 
quite similar to their effect on strength. This relationship had not 
been previously recognized in publications, and again is out of line 
With statements made by overseas authorities.

Recently we made a number of strength tests on radiata pine 
scantling. This project is by no means complete, and in addition to 
the tests made at the Division, we hope to co—ond i ng-ha our "work with 
radiata scantling tests already made or being made at the Forest 
Research Institute in New Zealand, and also projected work at the 
Division of Wood Technology, New South Wales. One of the interesting 
aspects of results of this work to date is again that the basis of 

assessment of grade used overseas, and particularly in Airierica, is by 
no means satisfactory?" v/hen applied to radiata. There is a very strong 
indication also, as was the case for jarrah scantling, that defects
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affect the stiffness in a way and to a degree comparable with their 
effect on strength. This latter factor is a very significant one when 

considering the utilization of this mterial.

(e) Structural Design
Some of you may have heard of the enquiry received by the 

Division for the design cf a suitable roof covering for the Sidney 
Ivlyer Music Bowl in Melbourne. This will be a quite unique structure 
with a very large clear floor area. Structurally it is dependent on 
a network of cables supported on tv/o columns at the front and anchored 
to bedrock at the sides and back of the building, Origimlly the 
propose 1 was that the covering to be applied to the flexible structural 
cable system should be concrete. However, we (and others) advised 

the architects and engineers there would be many difficulties associated 
with v/ater-proofing such a roofing; finally we persuaded them that, 
the most satisfactory roofing would probably be one of plywood. As a 

consequence, /we "were asked to design such a roof .
Unfortunately the inadequacy of general design information 

available from the architects and consulting engineers required that 
we construct a scale model and make tests to find the stress distribution 
and deflection characteristics of the structure under a variety of wind 
loadings. Based on our test results, it was shown that the design 
system proposed by the engineers was more costly than need have been 
used. In addition, of course, we provided the design which originally 
was requested for the jointing of the aluminium—sheathed plyv/ood roofing 

sheets and their water-proofing. The building of this structure is 
now well advanced, and it will be sheathed with •g' in. thick alumply as 

designed.
A very large number and variety of requests for other 

structural designs have been received from all States. latterly, the 
Timber Development Associations in the four States - New South V/ales,
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Victoria^ South. Australia, and Western Australia — have all independently 
asked us to provide detailed designs for them with a view to promoting 
engineering use of timber. At present we are not able to do this, 
but we have indicated that if these Associations are prepared to 
sponsor the work, we vdll endeavour to meet their requests.

It appears that the Timber Engineering Design Handbook, 
vdiich you will recall was in course of preparation at the time of the 
previous Conference, has met v/ith a very good reception and has been 
commended by authorities, both here and overseas. However, it does 
not meet all the needs of small builders and constructors, many of 
whom would like to have standard drawings from which they could produce 
either on request, or on a production line basis for selling "off-the- 
shelf”.

Discussion
Mr. Huddleston asked if the Division of Forest Broducts 

work on engineering design fitted in with the work of the C.E.B.S.
Mr. Boyd said that there was very little overlap as his 

section concentrated on basic studies of design of timber structural 
units only, joint analysis and stress distribution, rather than the 
more general investigations of sufficiency of composite structures 
made by C.E.B.S.

ITEM 3> SEASONING-

(a) SUMMARY OF RESEARCH ACTIVITIES »

This review of seasoning activities is somewhat limited in 
scope, as several of our projects are to be discussed as separate items 
immediately following this review. I shall, therefore, make only 
passing reference to these at the present time.

*Bresented by Mr, Alright,
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Furthermore, I do not propose to review that part of our 
activities covering direct industry assistance. Most of you, as 
delegates to previous Forest Products Research Conferences, know that 
in this is included short-tern, ad hoc studies to obtain more-or-less 
imirediate answers to processing problems; seasoning plant design and 
layout work; consultant activities; kiln design; education work in 
the form of seasoning classes and correspondence courses, and aspects 
of wood waste disposal, and the like. I shall, therefore, limit ray­
remarks to our v/ork of more research interest.

Projects on hand at the time of the last Forest Products 
Research Conference, and still active, include -

(a) collapse, and its pre-vention or recovery,
(b) equilibrium moisture content in relation to

wood usage,
(c) the pre-vent ion of log and pole drying degrade,
(d) studies on predrying, particularly to improve

dried quality and rate of drying,
(e) kiln design studies,
(f) ; studies on yard drying and yard design,
(g.) studies on the s easoning of young regrowth

plantation eucalypts, and
(h) some limited work on chemical seasoning.

In addition to these, several projects have been commenced 
since the last Conference, These include -

(i) a basic study to determine the influence of
meteorological conditions on the e.m.c. of wood,

(j) studies to determine the most suitable of possible
accelerated drying methods for sleeper and pole 
timbers intended for preservation purposes, and

(k) work on the drying of radiata pine.
With respect to the above studies, the present position is

as follows
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(a) Collapse

In this work we are trying to determine how recovery can 
be improved, collapse prevented or reduced, whether there is a collapse 
susceptibility pattern vdLthin trees warranting preferential sawmilling 
or other processing practices, what factors inhibit recovery and how 
these can be neutralized, and whether the present theory on collapse 
can be verified •

As this forms the subject of a separate paper I shall not 
summarize progress at the present.

Equilibrium Moisture Content
This continues as a major project of the Section.
Since the last Conference, studies on the seasonal 

variations in moisture content in the components of timber and brick 
veneer houses have been continued, as have those on railv/ay sleepers 
and other timber products. For example, we now_ know that in housing 
there is a marked variation in moisture content with height in the 
house. In Melbourne the range is about 5 per cent, of moisture 
content from sub-floor timbers to rafters, i^. from about 14 to 9 per 
cent, in summer and from about 18 to 13 per cent, in winter, ranging 
slightly less in the case of timber houses and slightly more in brick 
veneer. Further, that the ridge timbers do not obey this laile but 
become much higher in moisture content than the rafters in winter.

The sleeper moisture content studies have shovm that in 
the Melbourne metropolitan area, irrespective of age of sleeper, site, 
drainage conditions or season, the core moisture content does not drop 
below fibre saturation point-.

V/e liave also completed an e.m.c. exposure study in Antarctica 
since the last Conference: this has shown wood e.m.c. there to range 
from 10 to lAj,per cent, in exposed outdoor sheltered conditions, but 
to be as lew as 4 per cent, in personnel shelters.
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(<i) Yard Drying; Studies and Yard Design

Over the past several years vze have also been concerned 
with a gra.dual deterioration in the efficiency of air f^yying yards in 
industry« This deterioration is possibly partly due to the fact that 
in mechanising with fork lift and straddle trucks and the like, basic 
principles of stackmg practice have been forgotten by industry# It 
is a fact, however, that for each 1 per cent# of loss of stock due to 

poor yard practice, the industry loss can be reckoned in hundreds of 
thousands of pounds. In addition, embarrassing and costly 
architectural and construction difficulties originate from this same 
source, quite a number of which often find their way to our laboratory, 
and probably organizations for help in resolution#

We have, therefore, continued, and are extending, yard 
studies with tvzo objectives, (i) to find the best yard pattern for 
stacking "v/ith mechanized equipment, taking into account drying rate 
and uniformity, and (ii) to show industry how much this wn n pay off 
in material recovery and reduced costs#

Studies on Predrying Conditions

Such extensive use has been made of predriers in Tasmania 
and Victoria that work on aspects of predrying operation has continued 
steadily since the last Conference, particularly in relation to 
schedule conditions, the effects of steam treatments before and during 
drying, the influence of time of reconditioning in relation to moisture 
content, and the effect of double reconditioning treatments in improving 
recovery# Some of this work is, of course, closely related to that 
on collapse.

There is also to be a brief separate report on this work 
so I shall not enlarge further at this stage.

Delegates may be interested to know that the Tasmanian 
industry has called a conference for later this year to discuss
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prpdrying condi'fcionsj detennine whais fur'th.er research, on predrying is ’■ 

ypfjiirpd.J and v?h.ere and how "this can "bes't be done*

(f) The Dryjjig. of Young Encalypt Material
Work has also been staiTted to assess the drying behaviour 

of sawn material from, young eucalypts in relation to the age and size 
class of the stock producing it. Apart from its intrinsic value, 
this information is of importance to those who must consider future 
silvicultural and conversion practices, an aspect thoroughly recognized 
by our friends in the Victorian Forests Commission viio very kindly 

supplied us with the material to work with.
In brief, pilot work is in progress on i in. to 1^ in. 

thick material from two trees each of E. regnans (26 years old, 

G-BHOB 3 ft'6 in. to 4 ft 3 in.); E. obligua (26 years old, and 

GBHOB 3 ft); and E. sieberiana (26 years old, and GBHOB 2 ft 9 in. 

to 3 ft).
Results so far show good dried quality from the messmate 

stringybark after recorditioning: this material has showed up well 
with little checking and comparatively little collapse after reconditioning, 

good dried quality from one of the mountain ash trees, but poor dried 
quality from the other because of excessive collapse and checking; 
and somewhat mixed results from the silvertop ash because of pronounced 

collapse, although reasonably good recovery was generally obtained on 

reconditioning.
As might be expected, any board containing pith generally 

degraded markedly.
Work on this is proceeding,

(g) The Accelerated Jurying of Poles and Sleeper Timbers.
For the same reasons that the Tasmanian industry has turned 

to predriers for sawn timber, the rapidly developing preservation 
industry in Australia now recognizes it must turn to accelerated drying
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for partially drying the in. or so annulus around the outside of 
polesy sleepers and other large section tinibers "which require pr^j^^Rnpe 

preservation treatments. For example^ at one pole preserving plant 
employing air drying methods the yird storage approximates 50,000 poles, 
the capital value of* vdiich approximates some £500,000. By accelerated 
methods this can he reduced to, perhaps, one-fifth, and at the same 
time ensure that immediate treatments can he given for urgently required 
products instead of there being a delay of some months.

With our Section of Wood Preservation "we are shortly starting 
comparative studies to assess the relative advantages of steAmnng and 
cooling, steaming under vacuum, hoi ling-in-oil, houltonizing, and 
prediying for this material. It should then he possible to compare 
results with those obtained earlier "with vapour Hrying,
(h) Radiata Pine

Work has been done on the drying of radiata pine since the 
last Conference, I shall, however, also defer comment on this as it 
"will fit better into our discussions on this species later.
(i) Stabilizing Treatments, for Wood

Work to assess the "value of introducing stabilizing or 
bulking chemicals into "i-vood has also been commenced. At this stage 
we are examining for comparisons the effects of - (i) polyethelene 
glycol; (ii) polyethelene glycol plus phenol formaldehyde resin; 
(iii) phenol-formaldehyde resins; (iv) silicones; (v) sodium 

chloride, and (vi) urea.

Some limited treatments with (i), (iii) and (iv) above on 
rifle furniture have been made v/ith promising results. Work is 
proceeding with sawn timber.

Discussion

Mr. Orman asked wrhat roofing material "was used in the e.m.c. 
survey of structural members in housing, and whether studies were made



under ^vanized iron sheeted roofs. Mr, Finighan replied that as the 
survey was carried out at a Housing Cominission estate, the choice of 
houses had to he restricted to those at a suitable stage of construction 
at the time. All those used had tiled roofs, as there were no houses 

being constructed’ with galvanized iron roofs.
Mr. Orman said that in Nev/ Zealand, with material up to 2 in. 

thick (for four species including F. radiata) commercial treatments 
(four preservatives) had little effect on e.m.c. With double 
retention treatments, an increase of only up to 0.3 per cent, occurred 
in in. material exposed outside. No significant increase was apparent 
in thicker material. With zinc chloride (2*^ per cent, solution) 

increases in e.m.c. of up to 3 per cent, were obtained in the vicinity 
of the 20 per cent, e.m.c. for matched untreated material.

Mr. Huddleston said that in regard to log storage, particular3y 

of radiata pine, but also of some hardwoods, they intended to study the 
effect of water sprays (on degrade) in the New Year and to carry the 

project on for a fev/ years.
Mr. Cokley asked Mr. Orman what, in their experience, was 

the effect of preservatives on drying rates, and Mr, Oman replied that 

they cause a decrease in drying rate.
Mr. Cokley said that the Queensland trade has found that a 

definite increase in drying rate occurs with boron treated material.
Huddleston asked viiether any controlled tests had been 

made, and mentioned that they have found that boron treated timbers have 
a lower drying rate'o Mr, Cokely replied that certain commercial firms 
had done controlled tests. Some purposely treat first to obtain faster 
drying. The normal air drying time in one area for spotted gum is 
6 months, vdiereas, after immunization, drying took A months as measured 

by sample boards.
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Mr, Wright mentioned that work done by Mr. Campbell shows 
steaming before or during drying increases drying rate of the ’’ash*' 
type eucalypts.

Mr. Reid said that they have found, that sapvzood, after 
immunization, dried unevenly rather than faster.

IT£M 3(b)
E.M.C. STUDIES - JvdVZgi OF EROG-RESS TO DATB'»

kt the 193^ Forest Products Conference it v/as decided to 
commence an Australia-wide survey of equilibrium moisture contents for 

a number of timber species.
An attempt will be made to relate e.m.c. and meteorological 

c-ond-itiorL«^ in a regression equation which will enable e.m«c.*s to be 
predicted for any locality where climatological readings are available.

A ■working plan was dravm up and an outline of this was 
forwarded to all the co-operating bodies.

Specimens of eight species vrere exposed at eleven localities 
throughout Australia and New Guinea. Suitable three specimen 
thicknesses were used, namely, in., in. and 1^ in., with an overall 

specimen size of 9 in. x 3^ standard form of shelter was used
which combined free air circulation with protection from sun and rain. 
Assistance v/as provided by the Forest Departments in all capital cities 
excepting Adelaide where the Division of Soils of C.S.I.R.O. is 
co-operating. Other co-operating bodies were the Bureau of Meteorology 

and the Zinc Corporation.
The temperature and humidity at each exposure site was 

measured daily and recorded with the corresponding weights and ■widths 
of the specimens. In addition, v/ind speed and rainfall were also 

measured at most stations.

♦Presented by Mr. Finighan,
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All <Jata was punched on to Hollerith cards to enable the 
rapid determination of the significant variables to be used in the 
regression equations.

Species
Brush box
Jarrah
KLinki pine
Mountain ash

Exposure Sites

Adelaide
Alice Springs
Brisbane
Broken Hill
Cairns
Dwellingup
Canberra
Hobart
Lae ■ •
Melbourne
Sydney

Radiata pine
Queensland maple 
Spotted gum
Tallowvvood

Co-operator
Division of Soils
Bureau of Meteorology 
Department of Forestry
Zinc Corporation
Bureau of* Meteorology
Forests Department
Forestry and Timber Bureau
Forestry Commission
Department of Forests
Division of Forest Products 
Division of V/ood Technology

Discussion

Mr, Blight asked what was the importance and ultimate use 
of the survey, and Mr, Voight replied that it was very necessaiy that 
the correct e.m.c, for particular uses in various parts of Australia 

should be known, as otheivise manufacturers and users ran the grave risk 
that timber products, fittings or equipment supplied would distort or 
become unserviceable in use. An impox4;ant aspect of the study was that 
it would enable accurate prediction of e.m.c. values for arenas on which
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information was not now held. 'Inforrnation on e.m.c, throughout 
Australia was also increasingly being required for specification and 
legislation purposes,

Mr, Huddleston agreed that it was of great impoartance to 
have a clear picture of the variations in e,m,c, throughout Australia, 
and mentioned particularly some of the difficulties associated with 
flooring in centrally heated buildings. He stressed the necessity of 
knowing the e.m.c; in all locations in a building, and using timber at 
the correct moisture content, but doubted whether any correlation 
bet^'zeen e.m.c. ahd meteorological conditions existed. He also said 
that the Sydney observations would be extended by exposing three species 
in indoor and outdoor locations.

Mr, Orman mentioned' that a similar e.m.c, study was made 
in New Zealand 10 - 15 years ago and significant regression equations 
were found. He felt that it would certainly jny to carry out the 
present study as carefully as is planned,

Mr, V/right said that before commencing the study, the data 
of Elliot and Thomas were carefully examined. It was found that 
■sufficiently good relationships were obtained to warrant proceeding 
with the work. ' ' L

ITHfi -3(c)

lAKD DRYING- STUDIES*

As mentioned in ray review of seasoning activities, we have 
been someviiat concerned with what appears to be a general deterioration 
in drying yard design, and air drying control in industry.

This may have been due to a slackening of standards over 
what was, until con^jaratively recently, a long period of high timber 
demand; or it may be that timber standards which "got by" before the

*Eresented by Mr, Wright,
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wide adoption of fork lift trucks, etc., have proved v/oefully 
inadequate for high, multi-pack stacks, or it may be that the 
adoption of more mechanization has been thought automatically to 
eliminate the need for quality control methods, so that these have 
then been forgotten.

No doubt each of the above factors has contributed in some 
measure, but I believe another important factor has simply been 
ignorance of what should be done in air drying yards • My experience
has been that management generally gives serious thought to yard 
design and the handling and stacking of drying stacks, and usually the 
stacks in the yards cf the more reputable companies are well built, 
and the yards are clean, and a cursory impression is one of efficiency 
and well managed areas. Nevertheless, troubles due to unevenness in 
moisture content and similar factors flare up every'novr and then in 
material supplied from these apparently well controlled yards.

The fact is, however, that as recently as the last few­
months we have been asked by firms of some standing in at least three 
States to help them resolve difficulties which have arisen on a large 
scale because of poor behaviour of seasoned products marketed by them. 
This has led to losses for suppliers, agents and users. The latter, 
no doubt, have been left somewhat dissatisfied with the timber. 
These difficulties were not petty examples of minor carelessness.
For example, vdiole floors in buildings or houses have had to be pulled 
out because of shrinkage and cupping.

The reason for this is that for all care and neatness of 
layout and sawing, the yards are inefficient drying units, -with the 
lower parts of stacks and all but the mos-t 'exposed stacks drying 
unevenly.

Besides causing the troubles mentioned, the timber in such 
ya2?ds has to be held drying perhaps 6 months longer than it should at
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an unnecessary additional cost of about 6/Od. per 100 super ft. 
IVirthexTQcre, such a plant, even a plant vri.th a moderate output of, say, 
50,000^super ft per week, because it is involved in holding 6 months 
more timber than it need, has to find another £60,000 capital for this 
extra stock. Obviously, some action on this situation is necessary.

With the co-operation of some five Melbourne yards we have 
now cqppleted a study to demonstrate these factors.

, The aim of the study was to determine the: most effective 
spacing and yard conditions that would give fastest and most uniform 
and economic drying in high, multi-jnck, yard stacks built up with fork 
lift trucks handling the usual 4 ft z 4 ft to 5 ft x 5 ft stickered 
packs. These are normally built into yard stacks from three to four 
packs high, i^. up to 24 ft high.

The study material consisted of 180 stickered packs of 
normal commercial size in the five co-operating yards. Of the 36 packs 
used in each yard, 16,were sample (ij^. study) packs and the remaining 
20 the necessary blanks, to ensure required conditions around each test 
stack. As indicated, these packs were built into stacks each 4 packs 
high,.

The study provided for stack side spacings of 1 ft, 2 ft, 
4 ft and 6 ft on both sides of appropriate test stacks. The general 
layout in each of the co-operating yards is shown in the plan diagi^ 
of Yard C.

Spacings were randomized to ensure no consistent pattern 
error, and the blanks ensured no onverlap op interference by any 
spacing other than that provided, for a given stack.

All material was green "ash” stock. That in Yard A (see 
Figures), Y^rd B and Yard 1) was 1 in. thick stock; that in Yard C 
I4 in. thick, and that in Yard E. l-J- in. thick.
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. It is' clear from the study results that vdien stacks are
built in a somewhat sheltered or congested yard, at right angles to 
the general wind direction, and with virtually no spacing between ends 
of adjacent stacks (see sketch) (the windward side stacks dry well 
irrespective of stack spacings, but with progress toward the leeward 
side of the yard) drying rate and uniformity are rapidly lost. For 
example, consider the most favourably placed packs in Yard A, xje. 
the topaost ones; after 63 drying days, starting in spring, reasonably 
uniform drying was obtained in these irrespective of • distance from the 
windward side, although drying gradients across the widths of the 

stacks aire apparent.
In the lower parts of the stacks, however, this condition 

was obviously not maintained but rapidly deteriorated; this may be 
seen if the moisture contents of packs at the same elevation in 
successive stacks are compared. For example, a comparison of the 
avera^, ..oisture contents in the lowest packs after 63 days show that 
these range fron 17 per cent, for the second stack from the i/vindward 
side, to 31 per cent, for the sixth stack (6 ft spacing on each side), 
to 32 per cent, for the eighth stack (2 ft spacing on each side).

, The gradients across these packs are also pronounced. It is clear 
that only a f stacks on the windward side of this yard could have 
been removed at this stage before one would run into high moisture

content material.
These results may be compared with those for Yard E, 

holding li in. thick stock, after only 45 days. The general site 
condition for Yard E was much as for Yard A and the wind direction was 
also at right angles to stack length, hut an open alleyway (up to 20 ft) 

was left between the rows as shovm in the sketch of Yard E,
The material in this case, even though the range of spacxngs 

between stacks was the same as in Yard A, dried with far greater 
uniformity and at much faster rate, particularly on the leeward side 

of the yard. 
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Taking the least favourable positions again, i^e» the 
lowest packs in successive stacks, these show a range from 22 per cent, 
for the second stack from the windward side to 28 per cent, for the 
sixth stack from the windward side (6 ft spacing each side), to only 
24 per cent, for the eighth stack from the• vzindward side (2 ft spacing 
each side); and this, as mentioned, was for 1-^ in. stock whereas that

A was 1 in. and it was after only 45 days ccmpared vzith 63 in 
Yard A. This Yard E, at this stage, could be almost entirely cleared 
v/ithout much risk of meeting high moisture content stock.

In this case it is obvious that the alleyways at the ends 
of each row of stacks enabled the prevailing wind to penetrate right 
through the yard. We think that equivalent results could be obtained 
with only 4 ft v/ide spaces between stacks if stacks were parallel to 
the prevailing wind, and if the ends of stacks were not butted close 
together but were spaced to give, say, a 6 ft to 8 ft gap forming a 
continuous air path*. t .

In Yard C the stack lengths were parallel to the prevailing 
wind. This is also a fairly sheltered site holding 1;^ in. thick 
stock. The figure for Yard G shows the moisture distribution in 
stacks after 67 days drying, starting in spring. The uniformity in 
drying over the height of stacks is apparent (compare with Yard A) for 
all spacings other than 1 ft only, and even with this, results obtained 
were better than for some of the more open spacings in yards with cross 
wind air flow.

The study shows that good stacking methods can cut months 
off drying time compared, with indifferent practice.

We are in the second phase cf this study of model testing 
particularly yard layouts in wind tunnels,

A small tunnel has been made and .stack models constructed 
to about one-twentieth scale for testing to ensure aerodynamic similarity
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with full scale stacks. Once we have determined, model scale proportions 
to ensure this we shall then arrange them in selected yard designed 
patterns of stack spacings, foundation heights, end spacings, stack 
■widths and roadways in relation to wind flow direction until we have 
determined optimum conditions. This pattern will then he tested in 
a full scale yard test.

With the technical and economic data these studies will 
give, v/e shall he in a very strong position to get yard design in 
Australia - and there is prohahly at least some 300 to 2|00 million 
super ft in Australia - again on a sound basis,

My experience is that industry is always ready to put 
into effect sound recommendations made and that it will readily do so 
once you are in a position to make them.

Discussion
Mr. Reid asked if, the height of the stack above ground had 

been considered in the study to date. Mr, Wright replied that this 
had not yet been done since the yards tested were taken as they came. 
He advised, however, that scale model tests were planned to test 
variables in a wind tunnel. It was hoped to check effect of_ stack 
spacing, stack height, stack 'width, hei^t above ground, etc., and 
thereby obtain an optimum combination which could be tested in a 
commercial yard. ,

Mr, Orman asked if the effect of variable flue .widths had 
been investigated, and Mr, Wright replied that this effect had not 
been studied since fines are not generally considered necessary in 
Australian yards. Stack widths normally ranged from 4 ft to 6 ft.



ITEM 3(d.)(i)

SnrEEfflMTED STE/'iM DRYING*

The question of the suitability of superheated steam drying 
for Australian species under comme3?cial conditions has come up from 
time to time. It was thought, therefore-, that some clarification of 
thought, or discussion on this might be of value.

iirst, "vdiat do wq mean by superheated steam drying? 
Basically, it is simply the use of kiln drying teiiperatures greater 
than 212°P, using either air containing water vapour (as in an 
ordinary atmosphere) as the circulating atmosphere, or water vapour 

without air present. Water vapour in an atmosphere without air at 
tanperatures over 212°P is, of course, conventionally called steam 

and if at atmospheric pressure, superheated steam. For the" greater ' 
bulk Of superheated steam drying, however, the air and water vapour 
mixture is used.

The type of kiln used is no different from the conventional 
internal fan type as used throughout Australia except that (i) more 
heating surface is provided, (ii) more care is taken in making it a 
tight structure, and (iii) much more care is taken in protecting it 

against corrosion hazards*

To dry a charge a superheated steam atmosphere is’circulated 
in the kiln by conventional propeller type fans. To heat the kiln to 

superheated steam temperatures, the most common methods are by using 
steam heated pipes as in conventional kilns or electric elements.

Drying by superheated steam is not a new development. 
During World War I superheated steam kilns were used on the Pqr.i -ftn 
north~west coast of U.S.A, for softv/oods such as Douglas fn r and 
ponderosa pine, and fast drying rates were obtained, but despite this

*Eresented by Mr. Wright.
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it fell out of favour, mainly because of excessive corrosion, in kiln, 
structures. The idea was revived again in Germany subsequent to 
World V/ar II and a number of German firms such as Schilde, Hildabrand 
and Keif er became very active with a world wide advertizing campaign 
for superheated steam drying, this coinciding with the marketing of 
packaged superheated steam drying units for export, and in the design 
of which considerable care had been given to anti-corrosion measures 
by the use of non-ferrous metals, etc. One English firm, Bachrich, 
also came into the picture a little later on an export basis#

What then, were the-advertized advantages of superheated 
steam drying? There were much faster drying rates than obtainable 
at lower temperatures, and claims for reducing shrinkage, and improved 

stability.
Apparently the marketing campaign launched from Germany was 

also very active in Canada, so that the Canadian Forest Products 
Laboratories took up a study of the processing some 5 or 6 years ago. 
Their first results with- softwoods were not very satisfactory, as 
althou^ the fast drying rates claimed were substantiated, it was only 
at the cost of the charge finishing with an. extremely wide, range in 
moisture content of the O2?der of 20 per cent, or so, ixg,. was nominally 
dried to, say, 10 per cent, moisture content generally up to 25 per 
cent, and down to about 6 per cent. In other words, superheated 
steam conditions were simply emphasizing differences in the drying 
rates on different boards: furthermore, higher moisture gradients 
were present within boards. As a result of several years further 
work, however, the laboratory’s report that by putting circulating 
rates up to an order of 900 ft/min or so, and by using very frequent 
reversals of circulation -. sey every 15 min or so - then drying times 
of the order of 56. to AO hr. can be obtained for fully green 1 in.

softwoods.
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In the meantime, five units were installed in Australia for 
drying radiata pine. One an English Bachrich kiln, three Austral -inn 
designed units, and a sniall G-erman Schilde. One Bachrich was also 

installed in New Zealand for drying radiata pine. Over the same 
period some fifty conventional kilns, also for drying radjata pine, 
have been installed in these countries so that comparisons could be 
made.

'Ji/hat then, is the present position on superheated steam 
drying and conventional drying for say, radiata pine?

This is that (a) despite the fact that many of the 
conventional kilns have been provided with sufficient heating surface 
to get up into the superheated steam range, none of them operate under 
these conditions, because by operating at high temperatures well under 
the superheated steam range, i.e. at IBO'^E or so instead of the 

superheated steam temperature of 230° to 22|O°P, they are getting drying 
times of the same order as under the superheated steam conditions, 
with drying times approximating 45-48 hr for 1 in. thick green radiata 
at moisture contents up to 150 per cent, and this v/ith (b) far less 
corrosion or maintenance troubles in kilns, and (c) much less capital 
investment in the kiln construction.

Purthermore, (d) without the disability of superheated 
steam drying to darken the wood and so reduce its white appearance 
and sales appeal.

Superheated steam kilns constructed in Australia to an 
Australian design for one fimi are now being altered for operation at 
lower temperatures because of sales resistance to the superheated 
steam dried radiata and the firm is now planning the installation of 
six conventional kilns.

Purther, the firm operating the Bachrich steam kiln in 
Australia has since installed four conventioiMl kilns for dryi ng -hbi g 
species, and recently advised it would add another four conventional 
units.
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The New Zealand, firm <iich installed a Bachrich superheated 

steam kiln recently advised us as follows.
’’You may possibly he interested to learn how the Bachrich 
S.H.S. kilns', have fared at Pataruru. In general H.T. 
drying has been only satisfactory for predrying timber 
for the preservation plant, i^* only down to an average 
25 per cent. m.c. V/hen we tried to go below this figure 
the variation in individual pieces was much too great. I 
think the air circulation rate is too low being less than 
300 ft/mjn average. Also the rate of corrosion in the 
walls and ceiling plates were exceedingly rapid. V/e are 
therefore using them on conventional schedules not 
exceeding 180°P and getting more satisfactory results, 
with considerably less corrosion. The original kiln 
is at present being rebuilt.”

Mr. Vi'. G-. Kauman, an officer of this Division at present 
in Europe, recently reported to us that not more than 10 per cent, of 
timber kiln dried in G-ermany itself is dried in superheated steam 
kilns, and that the quantity appeared to be falling.

ITEM 5(a)(u).
FLUE GAS HEATDJG*

Prom time to time the question of flue gas heating for 
kilns or predriers is raised. There are, in fact, several kilns and 
predriers heated by this medium in Australia. VJhile there is 
nothing to stop anybody building a kiln or other drying unit to 
operate on flue gases, it was thought some discussion on our general 
attitude to flue gas heating would be worth-while.

^Presented by Mr. Wright.
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Generally, those v/ho turn to thinking in terms of flue gas 
heating as a possible heating medium for kilns do,.so with the ga 

. that installation and operation by this method is cheaper than by 
other means.

There are, of course, no real problems in designing for 
the use of flue ^ses for this purpose. The design approach is 
exactly the same as that fcr steam, high presstire hot v.ater, 
electricity, coal gas or any other heating medium, except that with 
flue gas we have a gas-to-gas heat exchange. So that although heat 
transfer coefficients are comparatively low, the total heat transfer 

rate obtained is high because of the Isn^ge difference in temperature 
between that oj the flue gas and that of most drier conditions.

At the -Same time, although designing for flue gas heating 
is not. es;^cially difficult, the operation and control of flue gas 
heated uni'^s is less flexible than for steam heated ones, and fire 
risk is far greater«

In practice, flue gas may be passed into a drier d irect 
to become the hot circulating medium, or it may be passed through a 
heat exchanger vzitn^ui the drier - J to 6 in. diameter pipe may be used.

In either, case, the general design of a predrier or kiln 
is practically the sarnie as for a steam heated unit, except that in the 

one case a large flue gas duct is fitted adjacent to the drier fans 
with openings in it at the face positions so that these help draw the 
flue gases into the drier; and in the other case, flue gas heated 
tubes replace the more usual steam piping.

Using the heat exchanger method, a typical approach is to 
draw the hot flue gases from near the base of a furnace stack through 
steel ducting of suitable size and gauge, say, 24 in. x 18 in. This 
ducting continues to the drier where it connects into a rectangular 
inlet ’’header” from wiiich a 4 to 6 in. diameter pipe runs the width



(or length as required) of the upper part of the drier to another 
header at the other end of it, and from this similar pipes return back 
along the width (or length) of the drier to a discharge header above the 
ppp-vi 013a inlet header* From here the header connects into suitable 
steel piping which, in turn, connects into a suitably sized exhaust 
fan* The pipe thoi extends back to the f'urnace stack, entering it 
above the take-off point. Suitable dampers are fitted in the stack, 
and the stack take-off, and return ducts to help control the flow of 
flue gases. A degree of comparatively simple automatic control can 
be fitted to control flue gas quantities passed into the heating pipes. 
The heating pipes in the drier can get very hot, so natur.ally the 
upper parts of the drier or parts adjacent to any of the hot pipes 
should be sheathed with an incombustible material.

At the same time, there is always the risk of fine dry 
sawdust or wood particles collecting on at least some parts cf the 
pipe work. Since the pipe becomes extremely hot (the flue gas 
temperature would probably be not less than 500°F and could be 
considerably higher) one would expect that, sooner or later, the unit 

‘would pass from a "fire potential’’ stage to a ’’fire-actual" stage.
Ib-ssing the flue gasses into a drier chamber direct has 

disadvantages in that it becomes dangerous to enter the drier while 
it is working (lack of oxygen and the presence of carbon monoxide), 
fire risk is increased, the timber can get dirty from smut carried 
over with the flue gas, and heat distribution and control is more 
difficult than with the ether method mentioned.

When we receive such enquiries, including comment concerning 
the high capital cost cf a steam boiler and steam heated drier, and the 
savings which could be made with the installation of a flue gas heated 
kiln, our answer is that the anticipated cheapness of the flue gas 
unit is usually hypothetical. V/e argue that there would be little.
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if QJiyjj saving in installing a satisfactory and safe furnace for 

producing flue gas as compared with buying and installing a secondhand 
boiler (one which has^ say> been derated in pressure for some other 

use: 30 to 40 Ib/sq^in, steam pressure is adequate for most driers)#

We point out that a flue gas furnace needs just as much 
attention as a boiler to be sure the fuel feed is not jammed, or 
overflowing, or on fire, etc,, or that the stack is not overheating 
and burning,

Furthermore, with a boiler, one also has steam available 
for humidifying or steaming purposes.

So far as the installation cost of a kiln-or predrier is 
concerned, for equivalent quality of construction, and-for equivalent 
p)e3?formance characteristics, I cannot see how a flue gas drier can cost 
any less than a steam heated unit •- in fact, it- could cost more. 
Furthermore, corrosion hazard is higher in the flue gas kiln, A steam 
heated unit has, in fact, many advantages - additional units can be 
added easily, and the steam heating and humidifying makes for simpl -ic? ty 
in control, and for holding drying conditions. Its main disadvantage 
is that a certificated boiler attendant is needed.

Where the small operator wants to cut down on drying cost, 
our attitude is that he should think along the lines of one—shift 
heating (or for heating for as long as is practicable without having 

to put on an additional man for an additional shift) but to leave the 
drier fans running the full 24 hr. This requires a longer drying time, 
of course, than the 3’“Shift heating, but it does no harm to the t-imber 
and can cut down operating costs, Alte2?natively, operation with an 
oil fired flash type boiler of the Fresha or Clayton type.
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Discussion
Mr, Huddleston said that they received frequent requests 

for attachments to the McCashney incinerator to rake use of the heat 
available, and asked ^jvhat advice the Division of Forest Products gave 
to this query. Mr. Wright said he believed that the hot gases could 
be utilized, but could not suggest the best method by which this could 
be done. Possible interference to the operation of the McCashney 
must be considered, and at present he would advise to leave the 
McCashney alone and use a small wood fired boiler or packaged boiler 

if steam is required.
Mr. Huddleston mentioned that his Division was giving the 

same advice..
Mr. Wright then mentioned possible methods of utilizing —CT—I I Ilia J

heat from a McCashney as follows:
(i) installing hot water coils around, the inside of the 

ba3?rel of. the incinerator.
(ii) By placing coils between outside wall and firebrick lining,

(iii) drawing off hot gases and using them as a secondary

. source of heat.
He concluded by saying that it is important to keep the burning area 

clear.
Mr. Huddleston asked how variations in burning loads are 

overcome in such a system. Mr, Wright- replied that to cope Tivith 
VATying loads, a second hopper would be installed and waste fed in at 

a uniform rate.
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nw 4. RABIATA PI]\E

UMCIDENCE OF DEFECTS*

The commercial supplies of radiata pine contain round knots, 
spike knots, clusters of knots, encased knots, cone holes, pith, etc» 
They affect appearance and strength and provision has to he made for 
them in specifications• Examples of their occurrence in flooring,
weatherboards, hoards, etc», have been brought to attention of parties 
interested in drafting or reviewing specifications and snap decisions 
made as to the size and number that should be allowed in main products. 
The incidence has not been studied systematically and no quantitative 
data are available. Consequently grades have been decided with an 
inadequate knowledge of the importance of various limits, and no 
forecasts have been possible of the yield of certain grades in various 
localities, from logs of certain ages or conditions of growth.' The 
result is that some specifications have been difficult to meet in some 
respects and unduly generous in other respects.

Studies of quality can, however, be simplified in future 
as interim grades can be used as references. Field studies could show 
the percentage yield of individual grades from trees or logs of knov/n 
character and establish the main reasons for pieces failing to comply 
with grades•

During the course of an investigation in South Australia 
last year, primarily .intended to compare the merits of sawing scantling 
to final dimensions from (a) the log, or (b) seasoned flitches, pieces 
from 30 logs cut from 29 year, 35 year and 47 year old plantings were 
graded in accords.nce "with S.A.A. Interim 376*  The percentage complying 
with the standard was lower than expected in a sample that was above 
the average of the forest run of logs. The details were:~

*Ffesented by Mr. Turnbull.



52

2i- in. X 2 in, “■ '•"- 3’In. lx 2 in

Source of piece Butt logs 1jTop Logs

No, of pieces total _ ......176 116

No, passing Int, 376 -^9 18

Per cent, passing 28

Rejections % because of -
•Knots 31i 34

Holes 2 15i

Spike knots . 2^

Clusters 28 23i

Cross grain 32 Ui

Combinations 3

Subsequent revisions of Int» 376 allowed sawn pieces 
formerly rejected to be accepted, increased the 28 per cent, passed 
by former limits to be raised to 58 per cent, passed by the new limits. 

Discussion
Mr. Huddleston said he believed the incidence of defects 

varied from State to State and from mill to mill, depending on the 
markets they were supplying and the plantation conditions. No 
detailed study has yet been made in New South Wales on the incidence 
of defects but it was intended to do so when radiata grading rules 

were finalized,
Mr, Reid said that New Zealand had made such studies but 

that the data obtained quickly became obsolete. Further, strength 
and appearance are not the only considerations; seasoning and 
machining characteristics should also be considered in relation to 

grade.
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IT>I 4(a)(ii)

SCANTLING STKBNG-TH TESTS*

To da."be rnechajiica.1 ■fces'fcs have been made on a pppoy-i mn -hely 
180 pieces of 4 x 2 in, and 3x2 in. These scantlings were part of 
the parcel used in the distortion study for the Woods and Forests 
Department. Each scantling was tested in third point bending on a 
span of 54 in. This allowed two and sometimes three tests to be made 
on each 10 ft length. Each test was arranged so that a defect was 
located in a position likely to have maximum effect on the strength of 
the piece under test. Tests on matched clear specimens were also 
conducted.

In analysing the data, to which has been added information 
on similar tests carried out by our New Zealand colleagues, it is 
convenient to relate the results to the working stresses as given in 
the Timber Engineering Design Handbook. On this basis it was found 
that -

25 per cent, of the total parcel of 832 pieces was suitable 
as equivalent to select grade dry Strength Group D timber.

30 per cent, of the total parcel of 832 pieces was suitable 
as equivalent to standard grade dry Strength Group D t-imbe-r, 

422 per cent, of the total parcel of 832 pieces was suitable 
as equivalent to common grade dry Strength Group D timber, 

and only 2^ per cent, was completely unsuitable for structiiral purposes 

A very wide variation in modulus of elasticity was observed 
values ranging from less than 0.4 x 10^ to about 3 x 10^ Ib/sq.in, 

Prom our own results a very high correlation (r = 0,8?) between the 
moduli of rupture and elasticity was observed. Thus separation of the 
material into strength grades also effectively separated it into

*Presented by Mr, KLoot,



stiffness grades* This may be quite important as stiffness is 
frequently the criterion of design'for house’and other light frame 

construction*
The relationship between strength and visual grading was 

very carefully examined. Graded to S.A.A; Interim 376, 58 per cent* 
of the material was acceptable and 1^2 per cent, rejected* * Of those 
accepted the individual strengths ranged from 5A- to over 90 per cent* 
of the strengths of thin matched clear specimens!, Of those rejected, 
the strengths ranged from 12 per cent, to.90 per cent, of the matched 

clear strength*
On a pure strength basis none of those acceptable on 

grading to the standard had a bending strength lower than equivalent 
to stand8rd grade dry Group D* Of those rejected, the number with 
strength less than the stress for standard grade dry Group D was only 
15 per cent, of the total parcel* The number VTith strength less than 
■standard grade gireen Group D for which Interim 576 is considered to be 
equivalent, was only 9 per cent* compared with the 42 per cent* rejected 
visually to this standard. Of the total parcel Ig' per cent, was weaker 
than common grade green Group D to which Interim 577 refers*

The results at this stage are interim only. A further 
parcel of 400 scantlings has been donated by the Woods and Forests 
Department and these ‘Will be tested as soon as possible*

Discussion
Mr* Jennings asked if any correlation had been found between 

the figures quoted and position along the length of the tree* Mr. Kloot 
replied that such work had not been done but could be done* In answer 
to Mr. Huddleston, Mr* KLoot said that all pieces containing.pith were 

rejected in the grading work*
Mr. Brown said that the houses at Nangwarry were erected 

with green radiata framing with very little selection on the job* They
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have stood for 20 years without developing serious faults and he felt 
an inspectitm would he well worth-while. It tos their experience 
when building these houses that the wastage on the job was very low, 
something of the order of 2^- 5 per cent. The material delivered on 
to the job was 20 ft lengths of 4 in. x 2 in. and was cut to length 
as required,

Mr. Orman asked if, in obtaining the correlation coefficient 
of 0.87 between strength and stiffness, the Nct/ Zealand strength 
figures had been taken into account. Mr. Kloot replied that due to a 
difference in testing techniques it was not possible to use the New 
Zealand figures,

, Huddleston said that with increasing quantities of 
Knus radiata becoming available and with decreasing use of Douglas 
fir in New South Wales, there was a growing interest in the use of 

radiata for building construction. Lending authorities were 
at present reviei/ving the position with a view to reducing the size of 
building members, e^. 4 in. x 2 in, could be replaced by 4 in. x 1^ in. 
New South Wales v/as at present not particularly interested in supplying 
scantling timbers as board production was a better proposition. 
However, quantities of scantling and engineering timbers were being 
supplied and it was essential that accurate strength data could be 
obtained. New Zealand was probably more interested in sei 1 -ing 
scantlings on the Sydney market,

^..Reid remarked that while 4 in, x 4 in. may replace 
4- in. X 2 in. it should be realized that 4 in. x 2 in. was a better 
proposition as regards the influence of defects. Early New Zealand 
experience was with green radiata scantling and it wak highly commendable 
that Australia was insisting on dry material right from the start. 
The figures quoted on strength testing of graded material seem to 
indicate that only one grade "was required.
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Mr, Jennings said, that Mr. KLoot’s figures indicated that 
visual grading was not as accurate as was at first thought, and Work 

' should be done to make it more reliable.

itbi 4(h)
SEA.SON1NG-*

In this discussion on the seasoning ofradiata pine, I 
propose to outline present dr preferred practice, indicate what work 
has been done, and then draw any appropriate conclusions from this.

In doing so, I propose to deal (i) first with the dressing 
or finishing grades, including 1 in. and other sizes for such purposes 
as flooring, weatherboards, lining, interioi’ trim and mouldings, and 
(ii) then with the framing or scantling sizes. '

I have assumed that the drying of case timbers, round 
timbers and sleepers is not appropriate to this discussion.

In general, the greatest problems in drydng radiata pine 
are (i) to ensure uniformity of drying, i^e. “uniform moisture content 
of the dried parcel, (ii) to control distortion, and (iii) to dry free 
of blue stain. In Australia, knot cracking and knot loosening are 
not generally pronounced, although the problem is recognized. 
Checking is generally of no consequence and, although some collapse 
has been seen in material from two areas, this is very much a minor 

problem,
’Moisture content quality control varies “widely between 

plants, and lack of sufficient control has been getting some plants 
into difficulties, * so that either wet material has been going to the 
planer or excessively overdried material has passed out of plants, 
resulting in bad ridging in service later. This problem of moisture 
quality control, which largely simplifies to using proper sampling

*Eresented by Ltr. V/right,
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techniques, careiul selection of the sample material, and its 
retention in a representative condition in stacks - if necessary by 
holding in polythene bags - is one that I feel will become self 
correcting in time, as management and kiln operators learn the hard way 
that the same liberties cannot be taken in kiln drying radiata pine 
from the green condition as could be taken even with hardwoods after 
partial air drying,

A complicating factor is the vide range in green moisture 
content between the sapwood and heartwood of radiata pine, averaging 
as it does about 12^0 per cent, in the sap and A? per cent, in the 
heartwood in Australia.
(a) Dressing and Finishing Sizes

Turning novz to dressing and finishing sizes, in the 1 in, 
and smaller thicknesses, present practice is, for the most part, to 
kiln dry green from the saw, although some partial air drying before 
kiln drying and some full air drying is done. In South Australia and 
Victoria, however, quantities marketed in the air dried condition are 
not great, and I would say are lessening,

Ibrtial air drying before kiln drying can obviously only 
be successful with effective anti-stain dip control and a good air 

yard practice. Stacks badly built, cramped, without foundations 
too wide, and not properly laid out - and these conditions have been 
happening in some recently set up plants of some magnitude — encourage 
non-uniform kiln drying and increased distortion. We have been active 
recently in helping re—organize yard design in such plants.

There are several reasons for the practice of kiln drying 
from the green; they include (a) a much diminished risk of blue stain, 
as this can occur during air drying despite the use, or possibly because 
of the mis-use, of anti-stain dips, (b) the fact that it needs far less 
capitalization in stock and yard facilities, and (c) the fact that it is
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economic and gives a rapid turnover. This is because the pervious 
nature of radiata pine permits it to be kiln dried very rapidly. 
Average kiln drying time for 1 in. thick stock from the green, at 
moisture contents of the order of I50 per cent, or so, is now no 
longer than about 48 hr.

To ensure uniform moisture content in a charge kiln, dried 
from the green but yet ensure speed of drying, the first step is that 
the kiln provide a high air circulation rate — this should be generally 
in the 500 to 6OO ft/min range through kiln stacks for pine.

The short kiln, drying time mentioned is possible mainly 
because the species is very tolerant to high temperatures. General 
industry practice is now to kiln dry "within the range 150°P to 200°F, 
with some plants using minimum temperatures of 170®P to 180°F. A 
considerable number of the more modern kilns in Australia operating 
exclusively on radiata pine are equipped to go up into the superheated 
steam range, but only five of them have been so operated, and tvro of 
these are now being altered for lower temperature operation. I doubt 
the likelihood of superheated steam drying becoming common in Australia.

(i) Distortion Control
The problem of distortion in 1 in. thicknesses and less can 

only be handled by (i) careful stacking, and separating stickers fairly 
close together - not more than 18 in. - to reduce the possibility of 
localized buckling between stickers, (ii) by weighting stacks to the 
equivalent of some 40 to 60 Ib/sq.ft. of top surface, or by otherwise 
restraining movement during drying, and (iii) by a final steaming 
treatment of about 3 or 4 hr at the end of drying. These measures 
are effective, even though pith is included.

The special value of weighting, or other restraint, is in 
reducing distortion in the "material in the upper layers of s'tacks. 
Without weighting or restraint, boards in this position, particularly
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containing pith, can how and twist severely, affecting perhaps
20 to 30 per cent, of a parcel.

Various techniques may be used to avoid the problem of 
lifting on and taking off heavy weights, ranging from a simple mechanical 
hoist system to the use of a strong shelf in the stacking shed, built 
in at top-of-stack level, so that weights have only to be slid into 
position. A better development is the use of comparatively light, 
portable holding down rods in a lever system, so that a ten to twelve 
times weight advantage can be obtained and the necessary loading 
provided by using only comparatively light weights.

The special value of a short final steaming treatment at 
the end of drying, with stacks still under weights, followed by a 
holding period under cover in strips for about 2 days, cannot be 
over-emphasized. It helps reduce moisture gradients, reduces 
distortion, and reduces the hardness of knots so that they dress 
better, with less cracking, and less impact on cutter blades.

(ii) Knot Cracking
In Australia, as indicated, knot cracking and the loosening 

of encased knots in radiata pine during seasoning is far less of a 
problem than occurs elsewhere. That is, of course, the re^vard of the 
silvicultural treatments and plantation management programmes established 
here, ensuring a high proportion of comparatively small, live, tight 
intergrown knots that have not needed as yet the glue impregnation, 
plugging or masking techniques used elsevhere. No doubt they will 
be used sooner or later for special purposes.

Where knot cracking due to drying rather than machining 
occurs, it is probably accentuated by the use of large wet bulb 
depressions, i^. low humidities, in an endeavour to accelerate drying 
rates.
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I would, like "bo emphasize ’tha't radials, pine dressing grade 
timbers are not a difficult seasoning problem if* strict and conscientious 
plant and quality control are maintained, but that great difficulties in 
processing can be caused if these become indifferent*
(b) Building Frame and Scantling Timbers

Recently determined Australian Standards Association 
interim grading rules for radiata pine building frame timbers have laid 
down that it shall be seasoned to a moisture content not exceeding 

15 per cent.
Clearly, the same considerations that have determined the 

practices described for dressing and finishing grades must dictate 
good practice for building frame timbers, due allowance being made for 
the fact that it offers more resistance to restraint applied to reduce 
drying distortion, simply because it is thicker. This applies 
particularly to pith containing material, and the lov^ density, short 
fibred corewood adjacent to the pith. However, minor changes in 
moisture content, and hence dimension due to shrinkage, are not so 
important as in dressing grade timbers, so that the major problem in 
seasoning building frame timber is to do it with minimum drying 

distortion.
For the time being, at least, the interim grading rules 

also very wisely exclude pith—containing material. Chart 1 shows 
recent study results from 216-4 x 2 in. studs from some 25 to 30 trees 
from the widely separated Victorian areas of Dartmoor and Bright.

These 216 studs were received green and were sorted into 
parcels of (i) pith-containing studs only, (ii) studs cut from near 
the pith, but containing no pith, and (iii) studs not falling into 
either group (i) or (ii)* These were then strip stacked, and half 
then kiln dried and the other half air dried, half under wei^ts, 
approximating 70 Ib/sq.ft. of stacked top surface, and the other half 

unweighted.
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It was noticed that all material containing pith consistently 
twisted in the one direction, i^e, the far end twisted anti-clookwise 
when the near end was held flat and one looked along the length; that 
for the near pith material two-thirds only te/isted in the same direction 
as the pith naterial, and about one-third twisted in the opposite 
direction; that of the remainder of the material, which we called the 
"sap material", three-quarters twisted about equally in both directions 
and about one-quarter did not twist.

The study results shew that (1) although the green sa;vn studs 
were comparatively free from twist, those containing pith twisted badly 
during drying, the amount being three or four times more than studs cut 
from adjacent corewood, even though it was only just free of pith, and 
that it was five to six times more than in studs cut from the outer part 
of the log; (2) that spring and bow in the green material are not 
markedly influenced by the presence or absence of pith, but occurs 
about equally in studs from all parts of the tree, and (j) that 
weighting to the extent used (70 Ib/sq.ft.) does not reduce twist in 
pith containing studs, but that it is helpful in reducing twist in 
other material under kiln conditions, and (4) but weighting to the 
extent used was generally effective in reducing spring and bow.

It is clear that the weighting used was only of 1 i mi ted 
value. It is believed, hovzever, that very much improvement could be 
obtained izvith greater loadings, say at the equivalent of I40 Ib/sq.ft. 
In fact, in a test with weighting at I40 lb/sq,ft, on pith containing 
material, kiln dried at high temperature, tvd.st was reduced to about 
one-third of that in similar unweighted material, Russian reports 
tend to confirm this. The increased loading would probably be best 
obtained by using the portable rod and lever system already mentioned 
and, I understand, already in use commercially in Australia.
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For comparative purposes some material was dried in "block 
stacks without weights until the moisture content was 16 per cent, and 
then'kiln dried to 12 per cent,! similar trends were apparent,

- (i) Steaming"
The value of steaming at the end of drying in reducing 

distortion is shown in Chart 2,
The results of studies to determine w’hether the improvement 

given hy steaming is retained afterwards during storage are shown in 

Table 1,
In this case mean values are shown for twist in both 

weighted and unrzeighted studs in the green condition, after drying to 
12 per cent, moisture content,’ after storage without restraint for 
periods ranging from 2 to 13 months, when the material was then steamed 
under wei^ts, then re-measured 2 days after steaming, and then after 
a further 2 to 4 months further storage without restraint.

(ii) Drying in Multiple Sizes
On several occasions the question has been raised as to 

whether framing- timbers such as 4 x 2 in, studs should be dried in 
multiple thicknesses and/or widths, or whether better results are 
obtained by drying in single pieces.

Multiple thickness cutting would so inordinately increase 
(5ry^Tig time, ryi ng cost and the capital required for stock during 
seasoning, and it could induce such marked core moisture content 
effects that I believe this possibility can be ruled out.

Tn the case of multiple width material, however, I think 
the answer is that^ providing pith is not included in any piece, 
multiple width cutting would probably help to reduce distortion due to 
twist, spring and bow, but that it could increase cup in some cases. 
In any case, of course, a lot of single width material must inevitably 
be savTn and seasoned in this form. Over the past 20 years a very 
considerable amount of 2 in. joinery quality pine has been seasoned so 
that the industry is not entirely lacking in experience in handling 

this material.



TABLE 1

mST IN R/iDIATA fime after bryiix; and after stwiing 
(Corner lift in 6 ft length — values in l/y2. in*)

Type of pestraijit

Material

Amount of Distortion Before and 
After Drying and After Holding 

but Before Steaming Restraint

In Green After Kiln [After Standing 
Condition*

(12% ia,c» )

2 ~ 13 months 
Without

Restraint

iimount of Distortion 
After Steaming and

After Further Holding

Subsequent 
Steaming

After 
2 days
Under 

Weights

After Further
2-4 months 

Without 
Restraint 
(12% m,c.)

Pith 
included

UNW
V/

0
0

18
18

20
19

Near 
pith

Near 
sap

UMV
W

0
0

4
5

4
4

W 
or C

UNV^
¥

1
0

7
4

1
5

12

2
3

5
3
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An advantage of sawing in multiple widths would be a wider 
choice in the final selection after seasoning of material for 
construction (engineering) quality (vdiich may frequently be required 
in wider widths than 4 in«) or for re-sawing into frying grade#

On the debit side against’’ multiple width* cutting are the 

added costs of the re-handling and re-sawing required and, probably, 
losses on re-sawing if twist or other distortions due to spiral grain 
or other causes occur. One Victorian p^nt executive, very experienced 
in the sawing and re-manufacturing of radiata pine, with whom I have 
discussed this matter, said he would not consider this practice a$ it 
would add another 3/Od. to 5/Od. a. 100 super ft to cost. The extent to 
which this applies would, however, probably vary from plant to plant. 
Furthermore, should market consideration determine that seasoned 
framing timbers be machined to size before, marketing, as is common 
with softwoods in other parts of the world’', then the handling and : 
re-sawing of multiple widths would add little to the cost of this ; . ' 
operation. i :

It may be concluded,'therefore, that (1) it is right that 
pith should be rigidly excluded f^rom framing timbers until at least 
more effective means are developed to restrain distortion in'pith ; 
containing material; (2) seasoning in multiple thicknesses would be 
uneconomic and unsatisfactory; (j) a considerable amount of material 
must be sawn in single sizes and seasoned in this form, and the extent 
to which sawing and seasoning some material in multiple widths becomes 
practised will largely be -determined - by the economics of re-savd.ng and 
may be influenced by the impact o^ sawing for construction grade; 
(4) stack weighting or restraint is of value, but loadings vrill need 
to be of a higher level than are effective for 1 in. thick timber; 
and (5) a final steaming treatment should be provided. "



65

After Preservative Treatment .-. u;* .
One other aspect of the seasoning, of radiata pine wants 

brief comment. This is the New Zealand experience that treatment with 

waterborne salts to refusal as is required for the solution strength 
and loading used, causes a niarked increase in the time required for 
redrying con^ared with that for original drying. The New Zealand 
studies showed kiln redrying time ranges 25-70 per. cent, longer for 
1 in. stock, and some 150 per cent, longer for 2 in. stock. This cuts 
kiln output and can increase costs much more than might otherwise be 
expected.

Discussion . -

Mr. Huddleston said that Pinus radiata is very sensitive to 
moisture content changes and that care was needed to ensure protection 
of seasoned timber delivered on to the job. Complaints had been 
received of unseasoned timber being supplied, but on investigation it 
was found that in many cases Seasoned timber had been left unprotected 
and had. consequently picked up moisture. One favourite method of 
protecting timber was to place a couple of A in. x 2 in. on the ground, 
stack the seasoned timber on these, and then cover with a sheet of 
Visqueen which was then v/eighted down with stones. Under Sydney 
conditions this led to a rapid pick-up of moisture. *

Mr. Jennings said experience in Queensland was such that 
it was necessary to anti-sap stain dip even thou^ the material was 
kiln dried. He had seen blue stain develop overnight.

Mr_._ Huddleston reported complaints regarding dipped fruit 
cases used for unwrapped apples causing scald, How’-ever,” a survey of 
the industry indicated a preference for dipped cases,

Mr. Jennings said that similar trouble had occurred in 
Queensland but he believed it vzas due to inadequate control cf the dip 
solution strength and pH. They had found that with the addition cf 
caustic soda or borax the solution could be kept alkaline and no trouble 
occurred.
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Mr» Huddleston re-ported that New; South ...Wales used 12 lb of 
borax per 100 gallons of water so that the solution must be alkaline.

Mr. Gokelv said they used sodium pentachlorphenate and did 
spot checks against phenolphthalein for alkalinity.

Kir. Jennings said the main problem -vsas to get the mills to 
keep a check on the solution strength.

■ Mr. Brown reported that South Australia had a problem due 
to the low summer e.m.c. conditions that- occur in some northern, areas 
to which radiata is supplied. These conditions caused severe distortion 
and he wondered if any work could be done on the problem.

Mr. Clarke said work could be done and a schedule could be 
provided for drying to these lower e.m.c.*s but the main problem might 
be one of plant control.

Mr. Foley remarked that concerning the need for careful 
handling of seasoned radiata, consideration might be given to adopting 

a code of practice for end uses similar to that in use in New Zealand.
Mr. Huddleston said that the New Zealand code of practice 

had been considered but that it did not cover all the end uses to which 
radiata -was being put in New South Wales. He felt another difficulty 
vzould be getting people to read it.

Mr. Brown said that a radiata sales promotion organization 
was at present being established in South Australia and the problem of 
educating end users would be one of its first tasks,

Mr. Reid said that the New Zealand code of practice v/as 
prepared because of the.long delay in the revision of the light 
building code. The revised light building code would eventually 
supersede the code of practice.
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‘ distortion and instability*
At the request of the Woods and Forests Department, South 

Austmlia, a v/orking plan was prepared for a study of distortion in 
radiata pine scantlings. The work as planned has now been completed 
and a draft report prepared. It is intended to mention here only a 
few of the highlights of this work.

A sample of JO prime trees was chosen and these included 
47, J J and 29 year old material. From each tree, a 20 ft butt log and 
20 ft top log were taken, the former for conversion into 4-x 2 in. 
scantlings and the latter into J x 2 in. scantlings. Each log was 
cross-cut into 10 ft lengths, and from one of these, scantlings -/ere 
savm according to one of several sawing patterns. From the other 
10 ft length, flitches ranging in thickness from 2 in. to 5 in. were 
cut in such a way that -eventually they would yield scantlings directly 
matched .to those cut green to size from the other half of the log. 
All of the material was kiln dried, the flitches converted to scantlings 
and then the total parcel of some 600 scantlings measured for bow, 
spring, twist and moisture content.

The average distortions; expressed in sixteenths of an inch 
measured on the scantlings originally cut green from the logs were:- 

In 4 X 2 in. pieces - twist 42, spring 10, bow 6. 
In J X 2 in. pieces — twist 6^, spring 7 , bow J.

In terms of S.A.A. Interim 376, 31 per cent, of the 4x2 in. pieces 
had twist greater than allowable, and 43 per cent, had excessive spring. 
In the 3 X 2 in. pieces, the corresponding figures were 48 ^per cent, 
for twxst and 23 per cent, for spring. In neither size was any 
significant percentage rejected for bow. Making allowance for those 
pieces containing both excessive tvd-st and excessive spring, the total

*Presented by Mr. KLoot. ——
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rejects according to Interim 376 would have been 61 per cent, of the 
4x2 in. and 56 per cent, of the 3-x 2 in. pieces. The average 
distortions (also in sixteenths of an inch) of the scantlings cut from 
the dry flitches were;'-

In 4 X 2 in, pieces - twist 2^, spring 4^^ bow 3.
In 3 X 2 in. pieces - t^vist 4 f spring 4 f bow 5*

The average values for tvzist and spring in this material were
substantially lower than those for the first parcel of scantlings. 
In this material, the total rejections for distortions would have been 
21 per cent, of the 4x2 in, and 36 per cent, of the 3x2 in. pieces.

All of the scantlings were stacked under various conditions 
from block-stacking indoors to open-stacking outdoors without cover. 
After 3 months, the scantlings cut from the dry flitches were re-measured. 
The distortions showed some levelling up, and at this stage, twist in 
both sizes was 60 per cent., spring 50 per cent, and bow 70 per cent, 
of the distortion measured in the scantlings cut to size directly from 
the logs.

Following this measurement, all the mat erial was block- 
stacked indoors for a further 9 months and then re-measured. It was 
found that the scantlings originally cut green from the logs had 
recovered 30 per cent, in twist, 40 per cent, in spring and 50 per cent, 
in bow. At this stage the average distortions in the two parcels of
scantlings were as follows:-
4x2 in. scantlings cut 
to size from logs and

, dried

Twist ■ 2 ,83 Spring 3*60 Bow 2.31

4 X 2 in, scantlings cut 
from dry flitches

Twist 2.37 Spring 3.97 Bow 3*34

An analysis of the effect of distance from pith was made on the three 
types of distortion. In twist there was found to be a very distinct 
trend, the distortion falling very rapidly from the pith to a point
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2 in. away, after which it fell at a much slower rate towards the 
outside of the tree* For spring, the trend was found to be very 
distinctly linear from pith to bark. The results for bow vzere rather 
more scattered but distinct trends v/ere observable.

Before conversion of the dry flitches into scantlings in 
the early stages of the investigation, each flitch was measured for 
twist and a very decided trend of distortion with flitch thickness was 
observed, flitches 2 in. thick having the least amount of di stortion. 
An analysis of the distortions of the scantlings cut from the 2 in. 
flitches showed that they had less than average twist, spring and bow*

In conclusion, it is necessary to point out the ^limitations 
of the sample -• the fact that they were rather better than average size 
trees from only one area* However, some positive conclusions can be 
drawn. One such is that the cutting of scantlings from dry 2 in. 
flitches yields pieces with substantially less distortion than scantlings 
cut to size from the log and then dried.

Discussion * . '
Mr, Jennings said that any board containing pith, in his 

experience, is completely unstable. No matter how well it is •* 
restrained during seasoning it wi'll subsequently move 'With manufacture, 
and their ViTork indicates that it is very wise to segregate the pith 
material. The results quoted on spring and bow are probably a 
reflection of the sawing pattern. In all their investigations they 
found that there is an unstable core surrounding the pith, the diameter 
of this core varying with the tree, but in the case of hoop pine, 
elliottii and taeda, is generally around about 4 in. to 5 in* diameter, 
and appears to taper towards the top of the tree.

Mr, Jennings then explained- the sawing pattern used in their 
investigations ji in which'it was found that a greater recovery of stable
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boards was made by taper savd.ng, and rejecting the unstable core. He 
recommended that to reduce overall distortion, through and through 
sawing should not be used, as the best quality wood is converted to 
shorter lengths,

Mr. KLoot agreed with Mr, Jennings* comments on the 
instability of the very centre of the tree, but felt that his first 
comment that nothing can be done about it was not strictly correct. 
The results of work at the Division of Forest Products indicate that 
a considerable permanent improvement can be effected,

Mr, Huddleston said they also find that the central core 
is unstable. If that core is put into boards particularly and, in 
some cases, into scantlings, it can be restrained in drying and used 
satisfactorily.

In the case of scantlings they have found that the majority 
twist in the one direction, a small percentage will not twist at all, 
and a smaller percentage still twist in the opposite direction. 
Because of the predominant twist in the material in an anti-clockwise 
direction, a whole stack will twist in that direction. For restraining 
the stack the original recommendation was for fairly heavy loading, 
uniformly distributed over the-whole of the top of the stack. One 
miller in New South Wales found that it is far better to put the 
weights at each end of the stack and leave the centre free. It 
appears that some vrarth-while advantage could be obtained by sorting 
out on the green chain material which is going to twist, that ■which 
will not twist, and that vzhich will twist in the opposite direction, 
A grain detector was used initially, but after experience with this, 
spiral grain could be picked visually,

Mr. Huddleston also mentioned that the pith containing 
material which does not distort, is material which does not show any 
spiral grain, and emphasized that the degree of spiral grain stipulated 
in Interim Specification No.376 should be strictly adhered to.
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fe;,. agreed with Mr. Huddleston and said that pith
included 1 in. thick niatprial is used satisfactorily in South Australia 
particularly. Exajnination of any parcel of flooring vdll show quite a 
high percentage of pith xiiich, \vith good seasoning practice, can he 
restrained and used. This is demonstrated, by the fact that that 
material is at present, marketed with satisfaction. He agreed that 
pith should be excluded from framing timber. If pith and spiral grain 

were sorted off the green sorting chain and segregated, there is a good 
chance of getting good results from the remainder of the tree. He 
agreed vo.th Mr. Huddleston that twist in one direction (anti-clockwise) 
occurs in a stack as a whole,

said he noticed in New Zealand a s?^.vjmi 11 er who 
was stacking 4x2 in. on the narrov/ face while drying to make it stmight.

said that stacking on edge would reduce spring 
hut the raadji problem would be whether the stack would remain stable 
during handling or whether there would be a tendency for the material 
to roll, so finishing up with a stack in which the material was mixed 

up. That practice is worth investigating and it could well reduce 
spring in studs. ' - -

Huddleston said that lir. V/fight referred to the sizing 
of studs dn overseas practice. In New South Wales an additional charge 
of 5/Od. per lOQ super ft is made for the larger size.

Reid asked Ivir. Wright whether he had included kinking 
as well as spring in the full length of the piece, and secondly, if he 
had found any internal checking resulting from mechanical restraint. 

—replied that the values given were the total spring over the 
full 6 ft length. He had never heard of internal checlang resulting 
from weighting the stacks,

M^L£„^2^rnbull asked Mr. KLoot whether he had related the 
amount of tv^zist to the v/idth of the boards.
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Mr. Kloot said that the analysis of the- distortion in the 
flitches had been made and was of interest. The following values were 
quoted in terms of the twist per inch of width 'and were' for the butt 

logs only.
Width of board (in.) 2' 3 4 5
Tv/ist (per in. of width) 0.2|4 0.82 1.05 1.26

Mr, Orixian asked what was meant by prime trees, how they 
represented material from the plantation and whether they included 
only dominant and co—dominant crown classes.

I^Ir. Kloot said that, as he recalled, they were very large 
trees, amongst the biggest of the particular class in the plantation, 

and much better than average.
Mr, .Turnbull mentioned that big trees were selected in 

order to be able to cut x 2 in. and 3 x 2 in. from the centre and 
well away from the centre of the tree. There was no reason for 
difference in quality, only for size.

ITEM 4(d)
EREPAKxTION OF GR4DIH& RULES*

These have been under development for some years. The 
large producers have been marketing branded lines of flooring and other 
milled items and distinguishing qualities in sawn boards and flitches. 
Such grades have not been described formally and there have been no 
means of indicating to users what they might expect in normal supplies, 
or no means of ensuring consistency. After several semi-official 
attempts to establish some basis for recognition of quality followed 
by discussions in some State sectional committees on ’Wood Technology 
of the Standards Association, it was decided- that representatives of 
the States concerned in the growing, production and marketing of radiata 
pine should meet to exchange views. They met in Adelaide in 1953

*Rresented by Mr. Turnbull,
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drafted a series of grades for sawn and milled products. After being 
processed through the usual channels for discussion and review under 
the usual procedure of Standards Association of Australia, the grades 
were issued as Interim 371-5* At that time the quantities of clear 
and joinery qualities were regarded as too small to justify the issue 
of grade descriptions for them. Scantling was not available either 
and was not described.

About 2 years after the publication of Interim 371-3 
interest in scantling developed in both Australia and New Zealand, 
The Standards Association invited the States who had contributed to 
the preparation of Interim 371-5 to meet with New Zealand interests 
and discuss the preparation of a specification for scantling. This 
was duly drafted, reviewed and issued in 1938 as S.A.A. Interim 37^♦ 
These established a basis for grading radiata pine and New South Wales 
began to organize the implementation of the Standards, A Monterey 
Pine Inspection Association was formed. Wen training men v/ho desired 
a licence from the Association as commercial graders, they found that 
little scantling being produced and sold v^ould meet the requirements 
of Interim 376* A request was made for another lower grade.

Early this year the Standards Association constituted a 
technical committee on radiata pine to deal with matters concerning 
the grading of all radiata pine products. All States of Australia 
and New Zealand nominated representatives to the committee, which held 
its inaugural meeting in Mt, G-ambier in August, 1958, The committee 
discussed a range of topics, revised the scope of grades for sawn and 
milled products, and drafted the necessary grades, except scantling, 
which was referred to a special sub-commit tee,
(a) Scantling

Scantling grades have now been drafted by the sub-committee 
of the technical committee on radiata pine. Two grades - No.l
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Construction, an ainended form of Interim 376 and No.2 Construction, 
similar to New Zealand export construction quality have been drafted, 
but sub-coimiittee members are evenly divided in their support for and 
opposition to two grades. The question of number of grades has been 
submitted to the main committee, and a postal ballot discloses 19 
favouring amendments to Interim 376 and 6 opposing the amendments; 
and 15 supporting two specifications, while 10 oppose one or the other, 
(b) Other Grades

The scope of specifications decided by the technical 
committee on radiata pine includes No.l and No.2 Clear; No.l and No.2 
Dressing Quality and an economy grade'of savzn timber; one grade each 
for milled flooring, weatherboards, lining and mouldings. A postal 
ballot is being undertaken.

Field experience is needed to determine the applicability 
of the rules to commercial timber.

■Discussion
' ■ ■ .Mr. Huddleston said that he felt the preparation of grading 

rules -was the business of the Standards Association; hovzever, there is 
an obligation on all delegates to organize the field experience to which 
Ito-. Turnbull referred. The present grading rules are interim only, 
but it is the intention of the Standards Association to issue the rules 
covering sawn and dressed lines as full Australian Standards. However, 
because of the indecision regarding the construction grades, these 'will 
remain as interim. ;'/hen the re-vised construction grades are issued 
the public review documents will be taken into the field and proof 
tests conducted to ascertain the effect of the various limits on min 
mn production.

Mr. Clarke asked -what the other States were doing or intended 
to do in regard to field testing of grading miles.



75

‘fe and W-. Brov.Ti both said they had results from
limited tests, «

t said that a parcel of radiata flooring received 
frcra South Australia had been tested. Material graded to the new 
specification had proved to be somewhat better generally than was 
required according to proof load tests developed by the C.E.B.S, 

Mr_. Turnbull said that in addition to the grading rules 
mentioned during his talk, rules had been prepared for dressed lines 
such as flooring, lining, weatherbcards and mouldings, and these were 
consistent ivith the rules for sawn boards.

ITEM 4(e)

FRESERVxxTIVZ: TrnTLiEET, INCLUDING DIP~DIEFUSION
FOR SAW TIMBER* ~““

The purpose of this paper is to survey information on various 
aspects relating to treatment of radiata pine building timber in South 
Australia as a basis for discussion on future policy on this matter, 
(a) Durability

Radiata pine building timber today probably averages 90 
per cent, sapwood which has low durability to decay fungi and to most 
termites. The sapwood is susceptible to Anobium and almost certainly 

IShile the heartwood is immune to these borers, 
the decay resistance of the mater?-al we have so far tested has been no 
better than that of sapwood.

In timber such as weatherboards, window joinery, laundry 
floors, etc., subject to rain or other occasional wetting, we now know 
that the decay resistance of relatively non-durable species is very 
dependent on water absorption. Since radiata pine sapwood is very 
absorbent this factor should be added to its known low durability and

’Resented by Mr. Tamblyn.
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those resistant to absorption such as spruce sapvzood, Douglas fir 
heartwood, etc. ">

iipart from these general considerations, we have voiry l-it.tT e 
statistical evidence on performance of radiata pine houses in Australia. 
Some evidence on Anobium attack in the Mount Gambier area is not 
reassuring, but mostly it is too indefinite to'^be of much value yet 
when considered against the fact that a life of ^0— QO yQQjrs or more 
is required for most houses.
("b) Treatment of Building Timber Abroad

That many countries give little or no preservative treatment 
to building timbers has sometimes been quoted as a reason for not 
treating radiata pine in Australia,. The best comrxient on this reninning 
is to review present trends'in New Zealand, U.S.A., England and South 
Africa.

In New Zealand, according to 1956-57 statistics, there were 
about 80 plants treating some 90 million super ft of sawn timber of 
which about 60 per cent, was radiata pine building timber. The main 
object of treatment in Nev/ Zealand is to control Anobium attack.

In U.S.A., treatment of house timbers is still on a small 
scale, ' However, a survey of several thousand houses in the Southern 
States made by the American Wood Preservers ‘ Institute at the request 
of the Federal Housing Administration has been published recently*  and 

some rather startling claims made of which two quoted below are a fair 
sample.

(i) ’’There is plenty of documental evidence to show that decay 

and termite damage have provoked buyer resistance to lumber 
in buildings.”

*Porest Products Research Journal, June, July 1957, March 1958,
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(ix) "In Los Angeles, houses built in 1934-49 with pressure 

treated sub-floor timbers were compared with similar 
untreated houses. Orp-y 1 per cent, of treated houses 
had been attacked by decay or termites compared with 
IQ poT cent, of untreated houses attacked by termites 
and ^0 per cent, by decay. k-vera.ge repair bills exceed 
teOO per untreated darmiged house. comparison, cost 

been about
The survey also oonoluded that termite shields were 95 per 

cent, ineffective in U.S.... and that soil poisons should be considered 
a temporary expedient only. The American Wood Presei-vers’ Institute 
is now recommending use of treated timber to the extent of about 2 per 
cent, additional home cost.

In England it is claimed that the market for non-decorative 
wooden floors has been lost to concrete slab and tile construction 
because of the combined effect of dry rot and timber shortage after the 
last war. Because of frequent trouble with rotting floors in the past, 
buyer resistance has prevented recapture of this timber market despite 
the strongest propaganda for treated wood. It is understood that the 
Marley Tile Co., which has been the most powerful opponent of wooden 
floors in England, is setting up a factory in South Australia.

In South Africa, legislation to compel treatment of building 
timber has been necessary in coastal areas follovzing introduction of 
3zi2tffl£es and the dry wood termite Cryptotermes brevis. In these 
prescribed areas, which stretch from Durban to Capetown, all softwood 
timbers must be treated.

gfae Position in South Australia
In the Adelaide area and over most of South Australia, the 

mam building hazard is termite attack. With untreated radiata pine 
some ^pbium damage and some decay will also occur and could prejudice
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the use of untreated pine for some purposes. Thus in the floor and 
suh—floor timbers of brick houses, v/here conditions are fairly, cool and 
damp, jxnobinm damage is a real danger. Also in shops, factories and 
other similar buildings, where a large floor area is kept typically low 
to the ground and is covered with lino or rubber, floor decay would 
probably prohibit completely the use of untreated pine. To vdiat extent 
decay will develop in untreated weatherboards is not yet clear as its 
occurrence becomes progressively more likely as the building ages» 
Thus freedom from decay in the first 20 years does not guarantee freedom 
in the next 20 years. jit present we cannot rule out decay in pine 
weatherboards as a possible danger which could, affect future sales in 
a State where wooden cladding has never been very popular. No prophesy 
can be made regarding Hylotrupes except that its establishment in South 
Australia would almost certainly necessitate treatment of all pine 
building timber.

On our present judgment, the combined hazard from Anobium 
attack and decay would seem barely sufficient justification for treatment 
of pine flooring timbers and weatherboards. Any difficulty in sub-floor 
access v/ould tend to tip the scales in fervour of flooring treatments for 
brick and brick veneer houses. However, any doubt of the need for 
treatment in the Adelaide area can be dismissed on the grounds that 
termite attack is the main hazard and is almost. inevitable some time . 
fe.the life of an unprotected pine house. In support of this statement, 
it should be mentioned the.t in I956 Mr. Gay and I tried to assess the 
termite hazard in Adelaide and suburbs and reached the conclusion that 
probably A per cent, of all houses were being attacked each year*. 
On this figure an unprotected house would have only an even chance of 
missing attack in any 12^ year period. This high hazard is considerably

*'’A Survey of Termite Problems in Housing Trust Dwellings in the 
Adelaide Area (ivlarch 1956)’’. Confidential Report No.l, Project 
P.22-9, N. Tamblyn and P. Gay.



79

increased by traditional building practices in South Australia which 
preclude a sub-floor access door in the foundation wall of brick and 
brick veneer houses and which use dwarf wall construction in brick 
houses to obviate the need for bearers. In these houses, sub-floor 
access can be obtained only by cutting traps in the floor. A dozen 
or more traps may be necessary in a brick house,
(d) Posts of Termite Control

Costs of termite eradication are high and for a 12 square 
house range upwards from about £30 with a guarantee of 1-3 years after 
which an annual payment of about £6 is required to extend the guarantee. 
In a house where no attack has occurred "protection" can usually be 
bought for about the sane annual premium. This "protection" means 
that if termite attack does occur it will be treated at no cost. 
Repairs are the responsibility of the owner, the obligation of the pest 
controller being only to cause attack to cease.

This is an insurance at high premium with very limited 
benefit, with not guarantee that the premium will not increase, that 
the eradicative treatment will avoid costly repair’s or that the company 
accepting the premium will remain in business long enough for any 
benefit to accrue. It is not a capital investment, it does not 
increase the resale value of the property and it must always tend to 
discredit the use of wood. For a house continuously insured for 60 
years, at least £360 would be paid out, plus the cost cf any repairs 
necessary. Since most termite eradication treatments give little or 
no protection against Anobium or decay it is quite likely that total 
payments for all pest control and related repairs would be of the order 
of £500 for an untreated brick or brick veneer house over a minimum l-if'e 
period of 30-70 years. Economically this is a most unattractive 
proposition.
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The first; alternative to consider is installation of metal 

termite shields during construction of the house. This is 
practicable and desirable with a wooden house, and, provided the whole 
sub-floor area is accessible for regular inspection of capped piers we 
would recommend it as still the cheapest and simplest form of termite 
protection. Metal shielding is much more difficult with brick and 
brick veneer construction and for such houses in South Australia, where 
regular sub-floor inspection is impracticable, vze can now no longer 

recommend it.
The second alternative is the use of soil poisons and 

though we recommend this, it is alvzays with the limitation that such 
treatment may have a life of only 10- 15 years. Initially it "would 
cost about £4-0 for soil poisoning of a 12 square house before laying 
the floor, but in Adelaide any subsequent treatment would be so much 
more difficult and costly, that with retreatment every 12 years, soil 
pn-iRon-ing, plus any necessary /mobium control and repairs would 
probably cost upwaid.s to fAOO over a period of 60 years. It would 
thus have no great advantage in cost over annual insurance, though 
the danger of a high texmite repair bill should be greatly reduced.

The third alternative is the use of preservative treated 
pine in all new buildings at a cost varying from as low as lO/Od. per 
100 super ft for diffusion treatment to the firmly quoted 20/0d. for 

pressure treatment with proprietary salts. In a 12 square house, 
flooring accounts for about 1,100 super ft of timber before machining, 
and bearers and joists for another 1,000 super ft with a 10 per cent, 
allowance for building waste. Pressure treatment with proprietary 
salt would therefore cost about £21 for floor and supporting timbers 
and this figure would reduce to about £18 v/ith dwarf wall construction.

In a brick house, if roof timbers are left untreated, the 
only additional cost would be for treatment of door jambs, architraves.
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skirtings and wind.ow joinery amounting to about another 700 super ft. 
The total cost would therefore be about £25- £28 for protection of an 
average small brick home and being a capital charge would be financed 
on the relatively attractive terms for property investment. Thus the 
home.purchaser ^vould require about £? extra deposit and would repay 
the remaining loan at 6 per cent, interest for 55/Od. annually over 
25 years. For this outlay the householder would have complete 
protection against decay, termites and borers for the full life of the 
house which could well exceed the 60 years used in previous calculations 
The alternative of outlaying £400- £500 in dubious insurance protection 
or soil poisoning is ridiculous and once the facts are known no home 
owner, builder, architect or finance organization could reasonably deny 

. the benefit of treated pine, unless it could be shown that no treatment
of any sort was alternatively a cheaper proposition. With the possible 
exception of Melbourne and Hobart, it is most unlikely that this could 
be shown for radiata pine in any capital city in Australia.

For a brick veneer house, the same charges vrould apply 
except that we would reconmiend the additional treatment of bottom plate, 
^wall studs, noggings and braces. For a 12 square house this would 
involve an extra 2,000 super ft of timber and would 2?aise the total 
cost to somewhat less than £50. This would require a deposit of about 
£12.10. Od. and annual rej^yments of about £2.14. Od. over 25 years.

i^/ith a wooden house, treatment of weatherboards would be 
the only cost increase over brick veneer construction. For a 12 square 
house slightly less than 1,000 super ft of treated timber would cut the 
necessary weatherboards, at an additional cost of about £10. Despite 
the fact that metal shielding of. most wooden houses is cheap and 
practicable, that itnobium attack is unlikely because of warmer, drier 
conditions and that serious decay in pine weatherboards has not been 
proved to occur, it is quite possible that treatment costing less than 
£60 would receive strong support from banks and loan organizations.
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Summarizing, it would cost, in round figures, £30, £30 and 
£60 respectively for pressure treatment of all except roof timbers of 
a 12 square brick, brick veneer and timber house using a proprietary 
waterborne salt. If a dip-diffusion treatment were used as later 
discussed these costs Would be approximately halved. If it can now 
be decided that preservative treatment is desirable, it is then 
necessary to decide further whether dip-diffusion treatments are to be' 
encouraged or whether proprietary salt pressure treatments should 
proceed without any opposition.
(®) Dip-Diffusion Treatment

V/e have now patented (Australian Patent 213,697) the 
dip-diffusion treatment for green building timber mentioned at the 
previous Conference, using a range of preservatives based on a 4 : 1 
wei^t mixture of boric acid and sodium fluoride v\rhich can be used 
either with or without addition of varying amounts of sodium arsenate 
and dichromate,' Very concentrated cold solutions of the 4~component 
preservative can be made containing more than 2|-3 lb of dry salt 
dissolved in 1 gallon of water. Any concentration up to this strength 
can be used to obtain a given overall salt' retention in the wood. 
Depth of penetration is controlled by the block stacking period.

In addition to this borofluoride'mixture, diffusion 
treatment can be made with other non-patented highly soluble boron ’ 
compounds such as sodium pentaborate or sodium octaborate to which 
sodium arsenite can be added to give high termite resistance, We 
have formulated at least one alternative to our’ patented mixtures,

Ouh development and testing of dip-diffusion is still 
proceeding and the present position may be summarized as follows

(i) The process is simple, practicable and requires very 
small capital expenditure' on equipment. It is 
commercially used in New Zealand and New Guinea,'
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The preservs-tive is cheap and would cost about lid. 
per lb for the simple boric acid : sodium fluoride 
mixture rising to about l/3d. per lb for the 
4-component mixture. The non-patented formula 
would be just as cheap.

Vfe are reasonably satisfied that the process can be 
controlled on solution strength, block stacking 
period and colorimetric test for depth of penetration. 
No routine analysis should be necessary either of 
solutions or treated wood.

In the simplest practice, all radiata pine would be 
dipped in the same solution and then block stacked 
for 2“ 6 weeks depending on cross-section. The 
object would be to obtain substantially complete 
penetration of 1 in. boards and about in. in 
larger sections as determined by simple colorimetric 
test. Overall retention of preservative would 
probably be 0.3- 0.4. Ib/cu.ft.

With' 1 in. material, covering of stacks with tarpaulins 
■appears to be unnecessary, provided there is protection 
from rain. If the maximum thickness can be limited 
to 2 in., it is possible that covering could be . .... . 
dispensed with for all sizes. ■ Further work is 
necessary on this point.
Based on laboratory, decay and termite tests of treated 
4- in. X 1 in. and 4- in. X 2 in. radiata pine boards.
the above requirements appear to be reasonably safe. 
Tests are still proceeding and results are given in 
the next section.
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(f) Tests of Dip-Diffusion Treatment
Since dip-diffusion treatment of radiata pine building 

timber is already a commercial practice in New Zealand, there should 
be no need to justify the method or the use of boron for control 1 j ng 
/m,obium. Our results, summarized below, are intended to show what 
specific treatments are suitable for use in Australia, where control 
of termites is one of the main- objectives,

(i) Use in New Guinea
The borof luoride-chrome-arsenic mixture has been used with 

apparent success for treatment of klinki pine in New Guinea since about 
May, 1955. We understand that about 2 million super ft has been 
treated, with the object of obtaining in, penetration but with cuts 
made after treatment dressed with copper naphthenate,

(ii) laboratory. Decay and Termite Tests
Specimens cut from 4 in, x 1 in, radiata pine^ boards which 

had been block stacked for 14 and 28 days before air drying, were 
tested by the soil jar method using five test fungi. There was little 
difference in decay resistance between the dii’fusion periods and, 
except where noted in Table 1, the results refer only to the I4 day period.

TaBI^ 1 - "

^Excluding maximum figure.

DECAY HESISTAICT TESTS (4 IN, x 1 IN, RADIATA PINE)

Preservative Solution Dry Salt Per Cent, Weight Loss
Retention

_ Ib/cu.ft, Maximum" Minimum Mean
321^ boric acid - borax 0,28 4.2 0 1.6
41% borofluoride o'aj '2.7 1.6 2,1
52% borofluoride-Gr-As 0,68 2.3 0,6 1.8
35^ sodium arsenite (28 days) 0,33 5.0 0 1.9
’’Tanalith C” - pressure treatment 0.35 49.1 0.6 *1,5
Untreated controls 13.6 30.9
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Further tests on 4 in, x 2 in. hoards diffused for 28 and
56 days are in progress. These include leached and unleached boards 

from covered arid uncovered stacks.

Termite resistance tests have been made by Mr, Gay using 
the laboratory colony method with specimens cut from 4 in, x 1 in. and 
4 in. X 2 in. boards, the latter being both unleashed^ and leached. 
The leaching consisted: of exposure on the roof .of .the Division for 
6 months during which period about 14 in. of rain fell. Also included 

in these tests were boards from covered and uncovered block stacks, the 
latter being subject to fairly severe dry conditions - i^. summer 
temperatures in a kiln, with the fan operating. In all oases, with 
4 in. X 2 in. material penetration was incomplete and-htiie specimens 

used for test deliberately exposed untreated wpod,. The following 
tables (2 and summarize results obtained with C, lacteus. Further 

tests vzith C*_frenchi or C. acinaciformis are in progress.

TABLE 2
lACTEUS TESTS (4 IN, x 1 IN, R/Wiy^TA PINE, UldjEnCHED)

! Dry Salt
Preservative Solution- Retention

Covered Stack*

% Colony
■ jlb/cu.ft. I Survival^

34% boric acid - borax I 0.28 

41% borofluoride I 0.43 
32% borofluoride-Gr-As 0.68 
55% sodium arsenite

(28 days only) ;

’’Tanalith C” — pressure 
treatment . ,

Untreated controls
E. regnans controls
Unfed colony * . I

0
0
0
0

Ik
Ik

5

Uncovered Stack*

(30)

(20)
(17)
(13)

NOT TESTED

.^0
0
0

3.4

0.4
NOT TESTED

'Colony 1% Vi/bod-
Survival f Iht en

88

99
37
38

47

(20)
(14)

81

0

*Since there wa.s no significant difference between 14 and 28 day 
diffusion periods, the above are avemge results for both periods



■ COFTOTERMES LACTEUS TiSTS (A IN, x 2 IN. I^B^TA PILE, UMxSACHED ;iM) LEACHED)
TABLE 3

Preservative Solution Dry Salt
Retention

lb/cu.ft.

Unleached Leached

28 Days 
Covered Stack

^6 Days 
Uncovered Stack

36 Days
Covered Stack

% Colony 
Survival"^

% Wood 
Eaten

% Colony 
Survival'*'

% Wood
Eaten

% Colony 
Survival'*'

% Wood 
Eaten

boric acid - borax 0.18 0 (26) 6.2 0 (26) 6.2 0 (30) 3.9
2|1% borof luoride 0.26 0 (23) 3-4 0 (20) 3.0 0 (25)

32% borof luoride-Cr—As 0.38 0 (17) 2.6 0 (17) 1.0 0 (14) 0.4

sodium arsenite 0.24 0 (16) 1.2 NOT TESTED NOT TESTED
(36 days only)

’’Tanalith C" - pressure 0 (32) 1.8 NOT TEEJTED 0 (24)
treatment ►

Untreated controls 44 39 37 38 37 \ 38

E. regnans controls 46 93 38 81 81

Unfed colony *• 4L ■ 47 — KI

Survival periods of less than 8A days are shown in brackets.
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Prom these decay and termite tests several very important 
conclusions can be dravm, though care is necessary in their complete 
acceptance pending results of field tests to be discussed later. 
Conclusions are -

1. Boron-arsenic mixtures have very satisfactory toxicity to
building decay fungi and termites and compare favourably 
with proprietary copper-chrome-arsenic salts. Their 
high toxicity to imobium is already known.

2. Incomplete penetration (as little as f in. in material of
4 in. X 2 in. cross-section) v/ith exposure of untreated 
wood has given the same high degree of termite control 
as complete penetration with a presei'vative of known 
reliability such as "Tanalith C”. It is believed that 
this result is related to the establishment of a 
concentration gradient of preservative in diffusion 
treated material which prevents termites from distinguishing 
treated and untreated wood.

3. Roof exposure of 4 in. x 2 in. boards for 6 months in
Melbourne, caused insufficient leaching of any diffusion 
preservative used to significantly reduce termite 
protection.

4« 4 in, X 2 in. material from uncovered stacks exposed to 
summer conditions has so far given the same satisfactory 
results as similar material from covered stacks.

5. Diffusion periods of 14 days for 4 in. x 1 in. boards and 
28 days for 4 in, x 2 in, boards appear to be adequate 
for termite control. Longer periods for 4 in. x 2 in, 
material may be desirable for Anobium or decay protection.
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(iii) Field. Tests

Field, tests to confirm the results of the laboratory termite 
tests are in progress at Heathcote, Victoria. In all we have established 
about 80 tests each in contact with a separate colony of Coptoteiiaes spp. 
All treated specimens are incompletely penetrated and have been cut to 

expose untreated wood. Unfortunately the test is not yet at a stage 
where we can be sure of the results. It can, however, be said that 
there is no evidence yet that the borofluoride-Cr^s preservative will 
not be effective.

Commercial Application of Diffusion Treatments

It cannot be said yet that diffusion treatment giving 
incomplete penetration has been fully proved as satisfactory for radiata 
pine interior building timber, but it ncnv seems most probable that 
results will finally dictate this conclusion. In anticipation of this, 
consideration should now be given to the conditions under which diffusion 
treatment of radiata pine should be pexTnitted. Several d-i -Pfi oulties 
immediately arise which can be discussed as follows.

(i) Control of Treatment

This Division cannot accept the responsibility for technical 
guidance and control of dip-diffusion treatments in Australia. Also we 
could not recommend general use of the treatment unless machinery for 
this guidance and control were available. Dip-diffusion is a treatment 
which, because of low equipment cost, must appeal to small operators 
who, as a class, are often technically more inept, less efficient or 

more careless of their reputation than larger organizations. Without 
technical control, there is a strong chance that introduction of 

dip-diffusion treatments would damage our reputation and retard or even 
stop the establishment of pressure plants using proprietary or other 

salt preservatives. we should not be responsible for this development
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unless ttie alternative can be guaranteed to be completely satisfactoiy 
at less cost, Majiiraum safe requirements would seem to be -

1, Completion of all tests necessary to prove the:
effectiveness of the treatment.

2, Legislative control of the treatment in South Australia
or alternatively control by C.S.I.R.O. licence, 
revocable at our discretion,

3, Availability of perr-ianent technical personnel to
assist industxy in establishing the treatment and 
in controlling it.

(ii) Cost of Treatment

There is no doubt that pressure treatment to obtain complete 
penetration with a fixed salt such as "Tanalith C", ’’Celcure A" or
Boliden S,23’’ is generally more reliable and more versatile than 

incomplete penetration v/ith a leachable diffusion preservative. 
Introduction of dip—dif‘fusion would be justified only if the cost to 
the consumer were substantially less than the cost of the alternative 

pressure treatment. Historical evidence points to the strong 
possibility that the price of both treatments as offered to the 
public would not be very different. Unless this profiteering could 
be avoided there would be little advantage in releasing dip-diffusion 
treatments except possibly as a means of holding pressure treatment 
costs to a minimum,

(iii) Future cf the Preservation. Industry

Four pressure plants which will use three different 
proprietary salt preservatives are already under construction for 
treatment of radiata pine in South Australia and several more plants 

are probable before dip—diffusion could be safely released. These 
plants will rely for "bread and butter" on treatment of interior 
building timber but will also provide a valuable service in treating
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piw for various other uses where a fixed salt is needed - ij_e. cooling 
towers, external decking and cladding, fascia boards, round and sawn 
fence posts, palings, refrigeration rooms, boat building, concrete form 
work, etc# It is believed that introduction of dip-diffusion wrill 
prevent these plants from operating profitably and will hence retard 
to some extent desirable preservation developments* ' '

The alternatives are for the establishment of a self- 
controlled versatile industry using proprietary salts'^' or an industry 
which must be policed, based on diffusion treatment suitable only for 
interior building timbers. If both treatments are to be made ‘ 
simultaneously then approximately the same selling price ,.is highly 
probable except in periods of building recession, with little 
advantage to the consumer.

Discussion

Mr* Gay said that he could give more details on the dip­
diffusion tests, Normally these laboratory tests include Nasutitermes 

Goptotermes, but this time Coptotermes only xvas used* Pinus radiata 
is not susceptible to Nasutitermes* Six tests were done, three v/ith
C* lacteus and three with C, acinaciformis. C* acinaciformis results 
already given closely paralleled C* lacteus results* therefore any 
remarks made regarding C* lacteus will apply to C* acinaciformis which 
is the main species in Adelaide.

Using 4 in. x 1 in. timber, all treatments, both dip-diffusion 
and pressure, were toxic. ' The order of toxicity v/as arse'nites, chromated 

borofluoride plus arsenic, Tanalith C, fluoborate, pentaborate, Tanalith 
C gave slightly inferior results to chromated borofluoride plus arsenic, 
but was superior to other treatments. There was no appreciable superiority 
of 28 days bldck stacking over 14 days block 'stacking.

Using scantling sizes 4 In. x 2 in., all treatments were 
again toxic and the order of toxiciiy of diffusion treatments v/as as
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before. Tanalith C v/as not as toxic as any dip-diffusion treatment. 
As regards prevention of attack, the arsenite, chromated horofluoride 
plus arsenic and Tanalith C treatments v/ere approximately equal.

The treatments were still very toxic after leaching, 
Pressure treated Tanalith C was inferior to chromated borofluoride 
plus arsenic which was better than fluoborate and pentaborate.

In the uncovered tests good results were still obtained. 
General conclusions based on laboratory tests were as 

follows:-
(i) Best of dip-diffusion treatments are better than 

pressure treatment with T,analith C against 
C, lacteus and C, acinacifonnis.

(ii) No evident advantages in increasing stacking time 
from 14 to 28 days,

(iii) No need to cover stacks after treatment.
(iv) Both pressure and dip-diffusion treatments show 

considerable resistance to leaching.
Mr. Huddleston asked whether this treatment was only being 

advocated for Adelaide, and Mr, Tamblyn replied that it could form a 
pattern for recommendations to other States later on.

Mr. Reid said that in New Zealand, the prices for dip­
diffusion treated material are slightly lower than for pressure treated 
but they should be much lovzer. Mr, Reid also made these points,

(i) The time elapsing between sawing and final use is 
important,

(ii) The necessity for two seasonings for pressure treatments 
gives more risk of degrade.

(iii) The policing of the industry by the ind.ustry' itself is 
not impossible and could be facilitated if we required 
a minimum standard of plant for diffusion treatments.
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(iv) The arguments relating to incomplete penetration often
apply to pressure treatments as vzell as to dip-diffusion.
Mr. Jennings said that they are not particularly interested 

in treatment against termites, but more in treatment against decay of 
above ground line structures. He felt that sax^miillers could be 
interested in dip-diffusion treatment because it can be used as a 
small unit. Capital investment and location of plant is important, 
e^. in northern Queensland two pressure plants could probably handle 
all the requirements but large transport costs would have to be 
considered. The set-up is different from South Australia’s where 
there is a high concentration of milling plants and v/here treatment 
could be confined to one plant. If control is introduced it is 
likely to incur Legislative action,

Mr. Bednail asked whether Mr. Tamblyn was 100 per cent, 
happy about dip-diffusion treatments.

Mr. Tamblyn replied that he was 100 per cent, happy with 
tests made so far but not on economic and psychological aspects. He 
felt it would be undesirable for every small mill to treat by dip­
diffusion ”to C.S.I.R.O. specifications’’. In South Australia he 
thought it would be desirable to have technical personnel to assist 
plants to start operating and to exercise the control necessary.

l^lr. Jennings said that the cost of Lyctus immunization ' 
treatment in Queensland is nominally 12/9d. - lA/jd. per 100 super ft, 
but often the treatment operator does not get this price. For 
example, spotted gum ivith sapwood needing immuriization very often 
cannot be sold at any higher price than untreated material not needing 
immunization.

Mr. Clarke asked whether treated radiata would compete 
with jarrah, and l^Jr. Brov/n replied that it would compete with karri 
rather than jarrah, but especially it would compete with baltic.
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Mr_,__,Tamblyn said that radiata carrying a 20/0d. per ICX) 
super ft treatment cost 'would still be much cheaper than the 
alternatives.

Bednail commented that short end matched jcLcrah flooring 
sells at about the same price as rad iata ♦

Mr, Huddleston said that he does not agree vzith recommendations 
regarding treated ginus radiata because if the treating of timber for 
houses is started, everything "will have to be treated, not only flooring 
and wall frames. He felt that this could not be Justified, since 
their building regulations give scope for regular sub—floor inspection 
and, together "with correctly fitted ant caps, do a great deal to reduce 
termite activity in Sydney, He believed that various pressure treating 
firms are looking to Pinus radiata to establish their treatments, since 
there is likely to be a £2 to £3 million turnover potential in radiata 
in Nev/ South Wales during the next 10 years or so. In New South Vifeiles 
pressure treatments could only be Justified for external cladding and 
external Joinerj^, Dip—diffusion treatments are satisfactory if
adequately policed, provided they are not subject to leaching, as tests 
in Sydney have shewn that boron v/ill be leached out in about 2 years, 
Any recommendations should be on the basis that timber be treated only 
where treatment is required.

Jennings said ths.t they felt as Mr, Huddleston did. 
The problem in Queensland is external decay in cladding, etc. There 
is no Anobium problem in Queensland, only Calymraaderis and the 
Queensland Department would not be prepared to make a general 
recommendation for pressure treatment.

Mr, Brown said that the South Australian Woods and Forests 
Department was putting in a pressure treating plant i‘or poles and 
sleepers, etc,, and he understood that private firms propose to hand!e ' 
building timbers. Most termite attack in South Australia is in floors.
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The Housing Trust dip radiata flooring in an arsenio bath and have had 
no case of attack in 12 years. Cost vrould probably be less than 

£12-£15 per house.
Mr, G-ay mentioned that during the South Australian termite 

survey it vzas evident that attack would not have been expected on 
Housing Trust Estates as they had been completely cleared, but the 
problem will arise in future v/hen colonies of C. acinaciformis develop.

Mr. Brovn replied that the Housing Trust has built in a 
large number of localities and he could not imagine that all are free 

of termites.
Mr. Irvine said that all evidence seems to be that dip- 

diffusion is satisfactory and cheaper. He would take a lot of 
convincing that a cheaper treatment should be withheld from the 
consumer purely because pressure treatment has been recommended.

Mr. Huddleston said that if proper exterior painting was 

maintained then preservative treatment was not needed.
Mr. Jennings pointed out that the further north the less 

durable is paint, since paint coats are very difficult to maintain in 
the tropics. A paint coat will not last much more than 5 years in 
Brisbane or 1- 2 years in Cairns or Townsville. Therefore, a tiniber 
with better durability than hoop pine is "required in cladding and 

external joinery.

ITS^l 4(f) . . .
RECQAIvIEHDED USES

Mr. Turnbull said that all officers who undertake advisory 

work need to know vdiat lines the industry can readily produce, as 
recommendations for uses are ineffective if material cannot be supplied 

Some system is desired for keeping the Division informed as to the 
availability of different qualities and sizes, including high qualities 

wide boards and scantling.
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Mr» Huddleston said that there was a small percentage of 
High-grade material available. Occasionally millers produced clear 
material up to 16 in. i/vide and 20 ft in length. Material 4 in. x 1 in. 
for flooring was over-supplied at present.

Mr, Reid stated that they hoped to develop radiata for sash 
stock, panelling and mouldings, but he felt they had to give careful 
consideration to both seasoning and preservation to achieve this goal.

My.« Brown said that South Australia concentrated at present 
on producing material for cases, flooring and furniture. It is already 
being used for joinery and scantling, A wider trade was becoming 
possible in wide boards and shelving. The entire output was being 
disposed of v/ithout trouble at present.

Mr, Jennings commented that Queensland has no problem at 
present. He said that imports of radiata from New Zealand, used mostly 
for corestock and cases, were dropping,

Mr, Foley said that in the past 8 months New Zealand exports 
to Australia had increased, most interest being in construction grade,

Mr, Turnbull asked vdiether high quality treated radiata 
would be available for cooling tower fill, A requirement of about 
300,000 super ft per tower should make this an attractive proposition. 
Although a high quality is required, it need not be clear. Slats are 
only small size so that required quality should not be a problem,

Mr, Huddleston stated that radiata had been specified for 
a tower at Newcastle, The timber was available but the price asked 
was too close to redwood for it to be acceptable.

Mr, Foley commented that New Zealand could supply this 
material at a very attractive price.

Mr, Brovm mentioned that there had been enquiries for such 
material in South Australia but at present producers v/ere not in a 
position to supply.
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ITEM 5.;._ HaSSERVATION . ’ .
. r . J. < ■ SUWxEY OF KBSE^mCH ACTIVITIES* '

This reviev/ will be as brief as possible as we Inave about
15 agenda items to discuss which cover much of dur field in some 
detail# I propose only to fill in the gaps and to make general 
comments which may help to give perspective in later discussion.
(a) General Developments

In ny review at the 1956 Conference mention was made of 
’'the imminent birth of a conventional preservation industi^^", That 
industry has been born and there are already some twenty commercial or 
semi-commercial plants either in operation or being made. We must now 
begin to adjust our thinking and our v/ork to this change. The 
objective in the .past has been to get the industry started, it is now 
increasingly our job to keep it in control by setting high standards 
and thinking forward as far as possible. On this latter point it may 
soon be opportune for New South Wales and Queensland to'revise their 
respective Acts to make easy control by other methods than core loading.
(b) Rail Sleeper Tests

We are at present treating sleepers for tests in New South 
Wales and Queensland and v/hen these are completed there will be tests 
in six States all established since about 195A-* <3.0 not propose to
set up any more extensive service tests, but may make some small tests 
of.; those timbers "vdiich proved most difficult to treat even at high 
pressure. Brush box has been probably the most uhtreatable in its 
density class and because of its economic importance further work is 
desirable. In such timbers, which we cannot penetrate with water 
when once dry, a diffusion treatment of the green material might prove 
reasonably permanent, and by adding a polyethylene glycol we might 
obtain some mechanical benefit. Tests of this sort are in our mind 
for the future.

^Presented by Mr. Tamblyn.
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On the subject of rail sleepers, mention should be made of 
one of our test sections of creosoted radiata pine sleepers at Heyfield, 
Victoria, vzhich failed in about 2 years because the spikes would not 
hold. These sleepers were adjacent to similar pine sleepers treated 
with ’’Greensalt" which have not given the same ’trouble. We have set
up a new test recently to obtain further information on this trouble, 
(c) Poles

vZe have no statistics yet available but it is likely that 
about 80,000 poles are now being pressure treated annually* There 
have been no serious difficulties but the method we initially recommended 

^^sing retention figures on sapwood volume has come in for some 
criticism. It should now be possible to set overall figures for each 
pole size and species subject to some adjustment at the plant on the 
basis of occasional measurements.

Cleanliness of oil treated poles is a matter of some 
concern and v/e are doing seme work on this aspect. However, an oil 
treated pole can never be as clean as a salt treated pole and it is 
quite possible that waterborne treatments will slowly oust creosote, 
particularly in urban areas. At present we are ’wsutching large seal e 
tests of salt treated poles in Tasmania and expect to arrange st mi 
tests of several thousand poles in Victoria.

Our own pole tests, set up in 1932—1936 in co-operation 
■v^zith the State Forest Services have now largely served their purpose. 
Although there was a good attendance of pole engineers at the 
inspections during the last few weeks, we should now consider setting 
up new tests with the object of retaining the interest and answering 
the questions of pole engineers over the next 23 years. On this we 
would like comments and suggestions from the States.
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fd.) Crossarrns
Crossarms treated at high pressure with petroleum- 

pentachlorphenol will soon he in general use by the Postmaster-General’s 
Department. There should he no difficulty in treatment and there 
should he benefit in use. The main problem is the cleanliness of the 
arm at the period of its erection. Our work on crossarms is at 

present confined to this.
(e_) Cooling Towers

This is the subject of an agenda item and the only comment 
to be made here is the^t if clear radiata pine is to be imported at 
premi 1 m price from New Zealand for slats or drip bars, vze should also 
look at the possibility of using Queensland hoop pine thinnings or 
perhaps klinki pine from New Guinea. This is not a matter for small 
tray tests such as we are novz installing but for a semi-commercial 
scale test in which tv/isting, splitting, machinability and treatability 
of the timber would all be considered. I think we could noViT a3?range 

such tests in Melbourne if required.
(f) Mining . T imber

Last year, in co-operation v;ith the Division of. Wood 

Technology, vze made an inspection of a colliery at Port Kembla and 
finally recommended treatment at about 50 Ib/sq.in. with a copper­
chrome—boron preservative. The plant has been avzaiting installation

for some time but should be starting soon. We had hoped that this 
plant would stimulate interest in treatments in both the Port Kembla 

area and in the northern field.
Unfortunately, in the northern field it novz appears likely 

that pressure treatment with a fixed copper—chrome—arsenic preservative 
will, be made despite the results of tests (not made by us) vdiich seem 

to show that lyctus is the main hazard in the northern field and that 
cheap boron or sodium fluoride treatments give good results. We had
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thought that Icav pressure treatment with these cheap preservatives or 

even a dip-diffusion treatment might be satisfactory and are hence a 
little perturbed, at the present situation where the most important coal 
field in Australia may be adopting an unnecessarily costly treatment 
because of failure to seek professional advice.

In connection with treatment of mining timber there is some 
controversy as to whether the use of an arsenical preservative is 
desirable. We have been endeavouring to develop a fixed copper borate 
preservative viiich would be suitable for wet .conditions in mines and 
also for general purpose treatment of building timbers'.
(g) Fence Posts

The work we had planned on treatment of fence posts has 
been almost completed, though we have not yet investigated double­
diffusion treatments. A new field test of fence post treatments is 
desirable preferably in co-operation with one or more of the State 
Forest Services.

In such a test v/e would include different methods of 
treatment as well as a range of preservatives likely to be still 
important 20 or JO years hence.

•^Wir fence post bulletin is running out of print and we 
propose to revise it and include treatment with waterborne preservatives, 
including sap-replacement. Any criticisms of-the first edition would 
.be welcome.
(h) Marine Tests

For some years we have done very little work on testing of 
preservatives for piling, etc., but have veiy recently discussed a 
small specimen test ■with the New South Vi/ales Maritime Services Board. 
It may be desirable to duplicate this test in the Brisbane river and we 
would be glad to have comments on the basis that v/e would supply only 
the treated specimens.
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(i) Diffusion Treatments
Although we have patented the dip-diffusion treatment using 

a specified range of preservatives, it is not C.S.I.R.O. policy to 
charge royalty on the patent in Australia, and even if such royalty 
were charged, the money would he paid into consolidated revenue and 
hence would not he available to us even for administration of the 
patent. The purpose of the patent is thus veiy truly to prevent 
mis-use of the treatment and to enable us to revoke its use if necessary 
without giving a reason,

'While we regard dip-diffusion as already very promising, 
there is room for much development in this field, A highly soluble, 
slow fixing preservative would be useful for treatment of weatherboards 
and other timbers subject to occasional vzetting, and the incorporation 
of a bulking agent could open up other possibilities, A treatment for 
the future on which we have done a little work might be called ’’pressure 
diffusion” being simply the pressure treatment of green -timber with a 
fairly strong solution of a diffusible salt. We believe this could be 
the pattern for the future, particularly with building timbers.

Under diffusion treatments, mention might be made of 
preservatives suitable for treatment of green veneer to be used for 
marine grade plyvraod. We have recently spent a little time trying to 
develop a copper-chrome-fluoride preservative for this purpose but at 
present feel that the copper-chrome-arsenates are the best available, 
provided arsenic is considered tolerable in plywood production,
(j) Tolerance of. Fungi to preservatives

Mycological work has included some studies on the tolerance 
of fungi to preservatives. So far we have not found any Basidiomycete 
fungus highly tolerant to boron compounds, A fungus (Poria vaillantii) 
which we isolated from Celcure-treated timber attacked in New Zealand 
has proved to be extremely tolerant of copper-chrome-arsenic preservatives
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and probably could not be stopped by any coirunercially possible treatment 
with these preservatives. At present we cannot judge the practical
significance of this but do not view it vzith great alarm. 

Reasons for Durability of Timber

This subject will be discussed fully in a later item. The 
purpose of raising it here is to remind you that it could have useful 
bearing on the selection of seed trees of durable species and we would 
like the States to give some consideration to vdiether work of this 
sort might be desirable for any particular species. This work is 
possible now but once the investigation has been concluded it would 
be difficult to re-open it.

Discussion

fey,, Cokley said that it would be very difficult to do away 
with core loadings in Queensland and New South Wales, as the Legislation 
IS based on them. In nany cases the sample cannot be related to the 
charge, and it is impossible to determine the loading in a sample as so 
many Ib/cu.ft. unless it is known from what charge the sample. originated. 

A second factor is that from legal aspect it is necessaiy to be able to 
quote an anal^rtical figure. Ti'om the control point of view no 
sufficiently accurate relationship between analytical results and 

consumption of materials has been found from results of tests made 
over 12 years; the only exception is in case of veneers and even then 
there is only a very approximate relationship. That, priiimrily, is 
the reason xvhy a change from core loading could not be considered. 
Vdien the idea of core loading ^vas proposed at the 195o Conference it 

was to avoid the fact tiiat overall pick-up could be obtained vd.th 
incomplete penetration, a factor that is particularly vital with 
North Queensland ”scrubTOod", where in many cases sap/vood occurs in 
pockets, as in yellow walnut, rather than in bands.
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Mr» Tamblyn. said that the alternative is to institute a 
systeu of control based on plant records and determine how niuch 
preservative is used for a certain amount of timber on a monthly basis, 
coupled with occasional examination made to see that the specified 

amount of penetration is obtained •
Mr> Huddleston said that they also have this problem of 

control. They are currently issuing permits to a firm for pressure 
treatment of poles and other products. The basis of approval is that 

there shall be penetration to the complete extent of sapwood or where 
no sapwood exists to f in. at not less than 8 Ib/cu.ft. of creosote. 
The same specification has been applied in the case of water soluble 
preservatives used by the same firm. The same pattern is followed in 
each approval. With Tanalith approval has been given for a loading 
of 0.35 Ib/cu.ft., to be described as Tanalith foreground line contact 
and a third approval allows timber to be treated at any concentration 
agreed upon by treating firm and buyer. The invoice must specify the 

concentration, vzhich shall be the minimum concentration. There are 
restrictions on the approval in that, as part of approval, ail work 
shall be done before tiiiiber is treated and that a note shall be attached 

to invoice of sale giving a statement to the effect that the timber has 

been treated with a superficial treatment and tlait any subsequent 
cutting, boring or planing of timber ^vill expose untreated timber and 

such timber should be treated before use.
In Nev/ South V/ales there are two plants treating poles with 

creosote. The specification requires that poles shall have at least 
I in. sapwood and that that sapwood shall be treated v/ith 12 lb of 
creosote per cubic foot. This has had a somewhat detrimental effect 
on the supplf of poles ^in the areas in which pole plants are in operation, 
so much so that in Grafton no poles are being taken from State Forest 
as foresters will not sell them. Sapwood of more than i in. takes
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too much creosote. In case of timbers like .vhite mahogany, which is
one of our best pole timbers, the sapwood is very narrow, so these are 
left in the bush rather than risk rejection on account of too narrow 
sapwood. In both Grafton yard and Wauchope yard there are large 
supplies of poles which have been rejected’for treatment because either 
the sapvzood is too -,.dac or too narrow, and these poles have been dumped 
and allowed to rot. In both yards there is insect attack in the poles 
and in some ^vhich are being seasoned, particularly^ spotted gum with 
starchy sapwood, the sapwood is rotting before treatment takes place. 
Mr. Huddleston felt that an effort should be made to avoid mistakes 
being made in New South Wales and said that all concerned should 
endeavour to help each other to overcome these problems.

........ said that in Victoria the absurd condition was 
developing of pressure treated messnate pole lines running through box 
and ironbark forests from which 10,000 poles could be obtained, and yet 
pole using authorities will not buy them. They prefer to transport 
treated messmate poles up to 100 miles and use theii there rather than 
poles which could be cut alongside the holes. The pole using 
authorities should be kept fully informed, by everybody concerned in 
pole usage and production, that the durable poles are still an economic 
proposition for them.

Mrj_,jJem^n^ felt that even vzith durable species such as 
grey ironbark, it vzould pay pole using authorities to forget about 
desapping and treat the sapwood v/ith creosote, because a very large 
percentage of the grey ironbark poles that are being supplied nov/ are 
quite fast grovm material, and it is doubtful whether it is as durable 
as old growth material. The future recommendation to pole using 
authorities in Queensland will probably be that they should leave 
sapvood on and treat, irrespective of durability rating. This will
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improve the supply position, as with desapping, a larger tree than 
otherwise necessary must he used* This would, he important in 
Queensland with only a limited supply of durable tii.ihei left#

ivlr# Huddleston asked whether Nir. Jennings was aware of the 
cost of treatment, viz. 8/6d. per cu.ft. true volume in one case to 

his knowledge.
Mr. Jennings replied that to maintain a pole line, the 

economics should he based not on replacement cost of the pole, hut 
complete cost of the erected pole. A new pole on site in Queensland 
which costs about £15 or £20 costs about £150 to erect ana put into 
service, hence it does not take many years to amortise cost of treatment.

Mr. Tamblyn said there were many questions still to. he 
answered, such as use of creosote, new preservatives, the effect of 

knots in the butt section of the pole. Some evidence is also 
desirable as to whether splits, which go well up into heartwood at 

the tine of treatment, are a bad risk.
Mr. QT noko suggested that another outstanding question is 

the effect of using fixed water solubles in species viich tend to 

crack deeply.
IvLr, Huddleston said that it has generally been stated that 

heart rot in a grovdLng tree does not continue after the tree has been 

made into a pole. Prom some inspections in New South Wales, he 
believed that some of the heart rots do continue under service 
conditions. He asked whether this could be checked in collaboration 

with the Division of vvood Technology.
Mr. Tamblyn said that the need for some new pole tests was 

apparent and he would draw up the outline of a test and circulate it 

to the States to see what further suggestions they have to make.
Nir. Tamblyn said that he had recently discussed with

Mr. Moore of the Maritime Services Board the possibility of installing
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a Hiarine borer test in Sydney Harbour. If a test in Sydney Harbour 
were started, a similar test in the Brisbane River would be desirable 
if it could be installed on the basis that the Division of Forest 
Products supplied treated, test■material only.

Bb?« J ennings said they‘would co—operate. They are
currently making observations under a number of wharves in Brisbane 

.River and new specimens could be hung there. The distribution of 
Nausitoria is a great problem in Queensland, and he suggested that the 
population of various organisms should be determined at each site. 
This was particularly important since the Somerset Lam now controls 
the flow of the river, and they .sire now getting a fresh water stream 
vzith lower* alkalinity further down river.

Mr. h'ickett said that Western Australia would be interested 
in taking part in a marine borer test.

Mr, Tamblyn doubted whet-her there vzould be. any different 
hazards in VZestern Australian liarbours from those existing in Sydney 
and Brisbane, but he would be glad to consider Mr, Wickett’s offer.

Further discussion on Marine Borers under Item 5(p)*

DIP-DIFFUSION TRE/xTl/lEWTS FOR SilW THviBER*
. As is now well known, the dip-diffusion process is a simple 

one, consisting of dipping green timber for a fevz seconds in a 
preservative solution, then allowing the dipped timber to drain for a 
few minutes and block stacking it for 1, 2 or 3 weeks, or longer if 
necessary. At present it is thought desirable that the outer layers 
of block stacks be; protected from rain and rapid drying; however, it 
has not. been established that coverings are indispensable and, in fact, 
there is evidence that under humid conditions the rate of diffusion in

^Presented by fir. Johanson.
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uncovered stacks proceeds in the outer layers as satisfactorily as in 
timber from the middle of the stack. This aspect v/ill be the subject 
of further.work if necessary.

When applying this dip-diffusion treatment to hardwoods on 
an experimental .scale, some interesting results were obtained. The 
experimental work was carried out in co-operation v/ith the Division of 
Wood Technology of New South Wales, Using flooring boards (4 in, x 
1 in. X 2 ft) of brovzn tulip oak (/irgyrodendron trifoliatum) and rose 
maple (Ciyptocarya ei^zthroxylon) it was found that 2 weeks of diffusion 
was sufficient to obtain 0,2 per cent, of boric acid in the cores. 
The mean core loading varied from 0,21 to 0,57 per cent, and, as time 
progressed, higher loadings, in the cores were obtained.

The test was carried out during the winter months when the 
temperature vjas less conducive to diffusion than it would have been in 
the summer. Three different logs were used for each, species to ensure 
some degree of variation in the two timbers. The analytical values 
obtained suggest that there is little difference in ease of treatment 
between rose maple and brown, tulip oak, although there is a tendency 
for brown tulip oak to attain higher boron content in the cores than 
rose maple.

Another experiment on dip-diffusion was carried out at a 
commercial mill in Queensland, This time spotted gum (Eucalyptus 
maculata) was cut to obtain flooring boards (4 in, x 1 in, x 2 ft) 
v/ith as much sapvrood as possible. In this test, as in the New South 
Wales experiment, three different logs were used to supply both 
quarter—cut and backsawn boards. The block stacking was divided into 
four periods, 1, 2, 5 and 4 weeks. Prom the treated samples, cores 
were obtained from sapwood only (cores were about 5/16 in, thick). 
The analysis of the cores indicates that adequate penetration could be 
obtained in-2 weeks of diffusion, and as the length of the diffusion
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period extended nuoh higher core retentions v.;r^ obtained. At 4 weeks 
there was as nuch as 0.7 per cent, of boric acid by weight on oven dry 
basis. The experience with this eucaiypt suggests that its sapwood 
is jnrticularly easy to treat against lyctus.

We should also mention here the ease with which tana (or 
bassv^ood) from Nev/ Guinea be treated by diffusion. At Lae 

samples of 1 in. and 2 in. boards (6 and 7 in. vd.de) were dipped and 
stored in uncovered vzired bundles .vith the idea that the humidity in 
that area vzould be sufficiently high to enable adequate diffusion to 
take place before the surface dried out. The 1 in. thick boards 
showed complete penetration in 2 weeks and complete penetration appears 
to be possible in 4 to 5 weeks in 2 in. boards.

Although we. have established that a minimum concentration 
in cores can be easily achieved in the timber mentioned, it is advisable 
to bear in mind that no particularly great merit should be attached to 

complete core penetration. We have already considered incomplete 
penetration in ^.„.,radiata for control of decay, /mobium and termites, 
and it may be envisaged that incomplete penetration in treated timber 
need not be looked upon as a disadvantage. In fact, as far as control 
of termites is concerned, it could be of distinct value by providing 
infinite gra^tion in concentration of preservative, thereby providing 
the termites xvith indistinguishable but toxic doses.

By the same token, one could consider that the surface 
treatment and incomplete penetration are not as inadequate in control 
of decay as may appear at first. It is possible that in places where 
timber becomes sufficiently wet to be attacked by wood destroying fungi, 
easily diffusible salts, or slowly fixing salts, will continue to 
diffuse and thereby impede the onset or progress, of' decay. The damp 

micro environments often encountered in sub-floor timbers v/ould be 
jarticularly conducive to such diffusioUj^ and here it v/ould be advisable 
not to forget boron compounds which seem to be so effective against decay.
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Discussion
Cokley said 'th.ey liad made "tests of a dip diffusion 

treatment using fluoride-boron-arsenic mixture for rose maple at 
Ipswich. Within an hour a gelatinous precipitate had formed in the 
solution and the solution had such a bad effect on the operators that 
they could not carry on, one developing severe dermatitis. Mechanical 
dips are not the complete answer, as in the case of small country 
savzmills hand dipping will still be employed.

With regard to analytical control, they were concerned at 
the comparatively high analytical figures for boron. At the moment 
the validity of the analytical results using the normal method and 
the colorimetric spot tests is in doubt. Overseas workers have found 
it necessary to go to the extent of ion exchange separation of boron 
and fluorides. It is vital to have a method that will stand up in 

court•
He felt that diffusion treatments were satisfactory 

provided complete "penetration was obtained. It cannot be used for 
less than complete penetration, particularly in the case of the North 
Queensland scrubwoods. Large stocks of logs are carried and in many 
of them the moisture content is going to be very low, particularly in 
the outer zones. In the case of the Ipswich material, penetration 
into the core was obtained vdth roughly 50 per cent, moisture content. 
He felt that the limit would be about 20- 25 per cent, and that this 

would vary with species.
Mr. Cokley suggested that investigation of the analytical 

methods be treated as a matter of urgency.
Mr. Edwards said their experience had been only on an 

experimental scale, but they had almost^ exactly the same experience 
as Mr. Cokley. He thought that the problem is most important and..

■warrants further attention.
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Mr« Huddleston said he felt that boron had been so successful 
it could stand a fevz failures due to mismanagement of plants# It is 
rather a feather in our cap to realize that there has not been one 
recorded failure of boron in the preservative treatment of timber 
against I(vctus> As far as dip diffusion is concerned, there are 
obviously defects to overcome in chemicals, method of handling, etc# 
He could also see the possibility of overcoming treatment problems 
vzith timber 'which cannot be treated by pressure. It is a means of 
obtaining preservative treatment at comparatively low cost and he felt 
sure that New South Wales would be prepared to approve of it if 
application for approval "were received#

SAP REPLiiCMBOT
Mr. Dale said that the Newsletter article gives our latest 

ideas on sap replacement and defines the fields for which it is 
suitable# Leaflet 12 is still a very useful background but few­
people are using the methods outlined therein#

Sap replacement is proving very useful for the small user 
and serves the main purpose of preventing waste of small round material 
now often cleared and burnt# There is little difficulty in preventzLng 
its mis-use, i-^# commercial exploitation, as the process is economically 
unsuitable for such# He mentioned that the Creswick students are 
doing Useful work on the treatment of Pinus radiata by this process, 
and indications are that the concentration must be below 2^ per cent, 
for this timber.

Mr. Edwards said he understood that Tanalith C and Celcure 
had been used for this treatment and asked what the position is regarding 
initial toxicity hazard to cattle, especially where freshly treated 
posts are used for paddocks.
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li/Ir. Dale said that cattle would have to eat a lot to get a 
fatal dose. This is home out hy the New Zealand /minal Health 
Research Station, j^ot only is surface of tiraher treated with 
arsenical Vvutcrbornes safe, hut the cattle would have to ingest a very 
large amount of the actual timber to suffer any serious effects,

ivir. Bednail asked viiether there is any information . 
available on fire hazard of creosote treated material,

Mr, Dale replied that this question is often raised. The 
Y/estern Australian test has had several fires through it but there has 
been no appreciable damage to posts, and overseas practice shows that 
creosote treatment certainly improves fire resistance of round timbers 
because it keeps sapwood intact. Commercial treaters carried out 
tests and bored a hole right through a treated pole with an oxy­

acetylene torch .without it igniting,
Nir. Reid asked if JAr. Dale had any comment on the checking 

in service of non-durable species treated by sap replacement,
Nir, Dale replied that this does seem an obvious defect.

At present it is the user’s responsibility to choose posts which do not 
split. Results would indicate that a. certain amount of checking can 
be allowed in a post or pole which has been treated in the sapwood 
vfithout danger that infection vrould occur, but this is not desirable,

Nir, Tamblyn said that the average treated round eucalypt 

fence post is about 4 or 5 in*  in diameter. If the heartwood rots 
out completely there is still 50 per cent, of the post left,

ITEM 5(d) . .
TERNIITE CONTROL IN BUILDINGS*

The title of this section suggests that it is our intention 
to consider both the prevention and the eradication of termite attack 
from buildings. In fact, I have only two observations to make on the

*Eresented by Mr. Beesley,
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subject of terrnite eradication, and both relate to treatment vdth white 

arsenic dust. In sane of our contacts with the public we do find a 
certain amount of opposition to the use of arsenicals, and would like 
to know if the States have had the same experience. If so, does the 

Conference consider that there is sufficient demand for a less lethal 
powder to justify a search being ma.de?

The second observation is to do with the cost of eradication 
Tshich, in Melbourne, is commonly of the order of £30-£^0, but may be 
as high as £100 in the country. This seems a lot of money to have to 
spend on eradication vdien, with the leaflets and advice available free 
from ourselves, from the State Forest Departments and from Agricultural 
Extension Services, the job can be done at a cost of only a fe^v shillings. 
Perhaps the Conference would like to express an opinion on what can or 
should be done to bring these Departmental leaflets and services to the 
notice of the public? How can the publication of articles such as 
those appearing in ’’Australian Country”, May, 1958, and "Australian 
House and G-arden Practical Planning Series No.5" be stS mu.l ated?

Our main purpose of including this item on the agenda was 
to get the views of the States on the relative values of several 
different methods of preventing termite attack in buildings - both old 
and new.

As a general rule, our present recommendations are ad ong 
the follovdng lines.
(a) Stumps and Plots

Properly made and fitted ant caps offer the most economical 
form of protection for free-standing stumps and piers - provided that 
they project at least 9 in. out of the ground,. .. VZe do, however, point 
out that 9 in. is the miriimum clearance and that 15-18 in. is 

preferable, and that regular (and frequent) inspection of the shields 
is an essential part of the protection.
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("b) Conti-Tiuous Fouridatioxi Walls
Y/e strongly advise a niimrain clearance of 12 in. beneath 

the bearers in brick and brick—veneer buildings, emphasizing that this . 
helps sub-floor ventilation and facilitates inspection of shields, etc.

G-iven adequate sub-floor ventilation and ease of; access we 

tend to recoHimend metal shields and treated soil barriers about equally 
beneath buildings of this type.. Without doubt, shields offer the more 
periiianent form of protection, but the difficulties of obtaining 
satisfactory shielding gives the treated-soil barriers an initial 
advantage. In Victoria, at least, professional eradicators will 
contract to form a treated soil barrier, and usually do a, satisfactory 
job. Aliaost any pluiiber or sheet-metal worker Vizill claim to be able 
to make and fit a satisfactory termite shield but the result is not 

always as good as it is supposed, to be .
The fact that the life of tideated soil barriers is limited, 

perhaps to only 10 or 15 years, is their biggest drawback, and points 
to the necessity for sol-kj other .form of protection which is both 
peri.ianent and free from any inherent defects - even in the hands of 

unskilled users.
(c) Treated Timber

Whenever maintenance is liable to be irregular or unreliable 

either through lack of sub-floor clearance, tenancy, or for some other 
reason, the form of temiite protection used must be pemm.nent and 
automatic. Under such circumstances a' termite resistant timber appears 

to offer the most satisfactory method of protection. It appears to be 
immaterial whether this timber is naturally.resistant to termite attack 
or has been treated (e.g. vlth Tanalith, Celcure or a- similar salt) to ;• 

give it irarmmity, provided, the resistance is permanent, ,■
V/e are not yet certain that termites will build over timber 

treated with an arsenical salt in order to reach susceptible materials.
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If they do not, then it is probable that only the flooring and sub-floor 
timbers will have to be treated. If they do, then all the timber in 
the stjmcture of a building vdll have to be treated and, even then, 
the contents may not be safe from attack.

fi^otection Service by Pest Eradicators

The essential of this method of protection is an annual 
payment of about £6 - with limited liability. For obvious reasons 
we do not regard this as good-’insurance” on new buildings, but are 
sometimes inclined to recommend it. for buildings occupied by people 
who are unwilling or Unable to undertake treatment vzork therziselves. 
(e) Concrete Slabs ,

de usually consider a perimeter apron or other structural 
device as offering the best form of protection for dvzellings on a 

concrete slab foundation. We have noticed, however, that (in Victoria) 
there is a tendency for the framing to be brought to the edge of the 

. slab and for the sheathing to cover the joint betvreen wall and slab. 
Crass or garden soon obliterate the joint and the termites then have 
easy access to the tiniber.

Discussion

' Huddleston pointed out tliat there was another approach 
to termite control vzhich had not been mentioned, viz, the total 

eradication of termites from the area, as vzas done with arsenic dust 
treatment. He stated that use of bait stakes soaked in arsenate 
solution had been known to arrest teimite attack on garden stakes in 
Sydney and recalled that vdien the Benalla pole test was installed 
termites had been eliminated from the vzhole area for some time by one 

arsenical treatments and had to be re—imported.
Beesley replied that termites were new abundant again 

at Benalla and that baits used in VZestern Australia, in the form of 
arsenic dust sandwiched between pieces of susceptible wood, had been 
a complete failure.
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Mr« Harris said that one pest eradicator in Western 
Australia had claiiued considerable success by the use of karri bait 
stakes .soaked in sodium arsenite.

Mr. Gay, at the request of Mr. Wickett, outlined laboratory 
tests aimed at protection of concrete slab flpors. againsi,.texmites., 
especially ”no fines’’ concrete, which offered ample avenues for termite 
penetration. laboratory termite colonies were capped v/ith a cylinder 
containing a tightly-fitting 3 in. thick plug of ”no fines’’^ concrete, 
vzith susceptible v^ood laid on top. • The termites penetrated untreated 
concrete and reached the vrood in 24 hr, but v/hen 0.5 per cent, dieldrin 
was added to the water used in making the concrete, no penetration 
occurred and, with -dne teraite species, the colonies died out. To 
assess the likely permanence of protection in service, the treated 
concrete plugs were iiomersed f.or 14 days in running water at 25-3O°C, 
then dried in an oven at 45°C for J days, and a 26 in. vacuum applied 
by 8 hr each day.: Repeat tests were being made on the vreathered 
blocks and no penetration had occurred so far in 4 months. Standard 
compression strength tests shovzed that treated concrete was not vzeakened 
in any way.

Horriial concrete had also been treated with dieldrin in the 
same way as the ”no fines” and had been shown to be toxic to termites 
walking over it, but no artificial aging had been attempted.. It was 
expected to be even mere permanent within the concrete slab than v/ith 
”no fines” concrete and so should protect any fine cracks opening up.

In reply to a question by Mr, Cokley. Mr, Gay said that the 
possibility of chemical changes in the dieldrin following,incoi'poration 
into the concrete had not been investigated. The required analysis 
was vexy complicated and could be performed only in London.,., A parallel 
investigation had shown that no such changes occurred vzhen dieldrin .was 
incorporated in lacquers. It had been found that aldrin changed quite 
readily to dieldrin but dieldrin itself was vei?^’’ stable.
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™ 5(e)

TWIITE INVESTIQATIOIjS*
Those aspects of the termite investigations of the Division 

of Entomology which are of interest to the Conference v/ill be discussed 
five headings« ' ■ •

^“^^ral Durability

The survey of the range and variation in durability of 
commercial hardwoods from eastern Australia is now virtually complete 
with the testing of the third grcup of timbers, which comprised the 
following species:- E, rostrata^ E. propinqua, E, punctata> 
£a^,gI^^^Gnioides, E. saligca and S, sieberiana. In all, satnples from 
twent^f tree species iTave been studied, and the results can nov/ be 
prepared for publication.

A similar survery of ‘Zfestern Australian tiiiibers has been 
started. The follcwdng species are being tested, both in the field 
and laboratory; Acacia acuminata, D, astringens, E, calophylla,

E. gomphocephala, E, guilfoylei, E. jacksoni, 
P^rginata. E, patens and E, redunca.

("b) The Nature of Natural Durability

Two separate studies are in progress in this field, one in 
co-operation v/ith the Division of Forest lioducts on tallowwood, in 
•vdiich the ether soluble material shows anti-termitic activity, and a 

second study in co-operation vdth the School of Applied Chemistry, 
University of Nevz South VZales, on black bean, in which the activity 

appears to lie in the methanol extractives. The next stage in each 
investigation is further? fractionation of the active extracts in an 
attempt to characterize the toxic material(s) Piore precisely, 
(c) R?eservative Tests . ■i _

These fall in tvzo groups, pressure treatments'and surface 
treatments, 'Nork in the former field has been conf’ined to exposure

*Eresented by ]VIr. G-ay.
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tests of samples treated with a creosote from petroleum. Regarding 
surface treatments, the only materials still giving complete protection 
after 2 years’ exposure are 5 cent, pentachlorphenol, and 
’’Termiten-Basileum", a proprietary product,
(d) Wall Boards, Building Boards

An extensive test of hardboards and softboards on behalf
of Bolidens Ltd. of Sweden shov^ed that low loadings of zinc arsenate 
(0.20 to 0.65 per cent. calculated as As^O^) gave a high degree of
protection to termite susceptible board stock.

Tests of a wide, range of English plaster boards made from 
varying gypsum sources shov^^ed that all were susceptible to severe 
termite attack. The general pattern v/as destruction of the paper 
facing followed by extensive boring or holing of* the gypsum cores.

A co-operative investigation with the Division of Forest
Products on the effects of termites of toxic additives to the glue 
line of karri plywood is still in progress. Interim observations
indicate that loadings of 5, 10 or 25 parts of As^O^, or 5, 10 or 20 
parts of chlordane in the glue line are rapidly lethal to the termites,
and prevent significant attack on the plyvrood.
(e) Soil Tests

These tests are continuing at three different sites.
The best record of materials currently in test is of chlordane, which 
at 2 per cent, strength (0.5 gallons/cu.ft.) is. still giving complete 
protection after 6 years* exposure.

Discussion
Llr. Edwards asked what was the effect ? of NaPGP ■ on termite 

resistance of hardboards.
Ivir, G-aV said per cent, in hardboards gives higja. resistance 

The present trend is to include aldrin and dieldrin in termite 
resistance tests. ,
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Mr» Huddleston suggested there iriay be some danger vzith 
treated boards in contact with food stuffs#

asked ■what happens to sodium pentachlorphenate 
at the high temperatures met with in hardboard r.anufiicture#

IVIr. Gay repli ed that - suf f ici ent' i s added to give a final 
retention of O#75 per cent.

ITIM 5(f)

liaSTOTHRlViES TSST IN QUEENSLZiHD*

This test was undertaken in co-operation v/ith the Postmaster- 
General’s Department to study the behaviour of various preservatives in 
the tropical areas of Australia where severe hazard from the termite 
jVIastotermes darwiniensis exists.

Briefly the test vd.ll examine and compare the efficacy of 
nine full’length pressure impregnation treatments which totally 
penetrated the sapwood of non-durable free splitting B« goniocalyx 
poles. In addition, it vdLll also compare their performance "with that 

id- situ maintenance treatments - applied initially to green poles 
of the d-urable species E, crebra - as currently practised in North 
Queensland by the Postmaster-General’s Department.
(b) Treatment

Twenty poles - comprising 10 end matched pairs - were 
treated per preservative, and all full length pressure treatments were 
carried out in the high pressure eylinder at the Division cf Forest 
Products. The in situ maintenance treatments were -

(i) Arsenic collar,
(ii) Creosote butt brush and soil puddle.

*Presented by Mr, Barnacle.
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The preservatives used in this test, the average retentions 
obtained in each case and the procedures used in applying the in situ 
maintenance treatments are listed on the data sheet.

The range of preservatives used will be of interest and 
the performance of dieldrin and also the arsenite type preservative 
will be of added interest. Also, it should be noted that as far as 
is known, this is the first time copper pentachlorphenate has been 
used in pole field tests.
(c) Installation

The test poles were installed in June - JiHy, 1958, at two 
sites, namely Breddon and Millaroo, and details pertaining to these 
sites are also provided on the data sheet,

A total of 120 poles, with equal representation of each 
treatment and untreated controls, were installed in one long line at 
each of the two sites. Each pole v/as fitted vri-th a metal cap and a 
dumny silky oak untreated crossarm at the time of installation. The 
reason an untreated crossarm was fitted was to determine vdiether 
Mastotenaes - even if deterred from attacking the treated wood — would 
build galleries over it to attack the untreated crossarm.

Since the nature of this test requires the continued 
presence of Ivlastotenaes throughout its duration, a small round ironbark 
trap stake was placed adjacent to every pole to provide a means of 
continuous check on Mastotermes activity without unduly disturbing the 
main test. Each stake will be lifted and inspected after 12 months* 
exposure by local P.M,G, officers and if there is no termite attack 
this will be noted and the stake replaced. If , hovrever, ary attack 
has occurred, the extent of the attack VTill be recorded and a fresh 
stake will be located adjacent the pole but displaced 90® from the 
position of the attacked stake. These minor inspections vzill be 
repeated annually and if Nias t ot ermes activity ceases the “test will be 

moved to another site.
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(1) First Inspection

The first full inspection of this test will he carried out 
about June-1960,

Prom the results of the test, we anticipate the following 
information, relative to the particular conditions of exposure;-

(i) The most effective preservative commensurate with

. econoiny and ease of procurement •
(ii) V/hether waterborne preservatives can afford satisfactory 

protection for eucalypt poles," This, of course, refers 
to the possibility of heart rot or termite attack in 
the heart should poles split after treatment to expose 
untreated .'heartwood. ' ’

(iii) V/hether the economic advantages of preservative treated 

poles, either transported or treated locally, could 
justify their replacing steel poles in general practice.

(iv) Prom the nature and extent of attack on the treated 
test material, whether totally treated softwood poles 
v/ould generally be more serviceable than treated 
eucalypt poles.

Discussion
t/Ir. Colley said that they are particularly interested in 

this experiment, as Mastotermes is a problem in North Queensland. 
In one area, Collinsville, first class ironbark poles have an 
extremely short life *• only a few years - prii;iarily because of

• Up to hate the only treatment that has been used, is a 
semi-maintenance treatment of drilling and pouring in creosote or 
arsenic.
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DATA SHEET FOR MASTOTER^IES TEST IN QUEENSLAND

Preservatives Used and Average Retentions Obtained
Oil and Oil-Borne Preservatives
(a) Creosote (A,S.S.K,55) 12.0 Ib/cu.ft, sapwood

(b) Creosote (aiS.S.K.55)'pi^s ’ ■■■ ■* '- 15.8 Ib/cu^ft. sapwood
>^iper cent, dieldrin^ .

(c) 5 per cent, pentachlorphenol - 12,^ lb/cu,ft. sapwood
in furnace oil

(d) 2^ per cent, pentachlorphenol - 12.8 Ib/cu.ft, sapwood
plus per cent, dieldrin
in furnace oil

Waterborne Preservatives
Copper and copper-z inc-chrome arsenates
(a) 2-^ per cent. Tanalith C - lb dry hydrous

■■ (commercial)
salt/cu.ft, sapwood

(b) 2-^ per cent, Boliden S,25 - lb dry hydrous
salt/cu.ft. sapwood

(c) 2-g- per cent, Celcure A - 0.78 IL dry hydrous
(commercial) 
salt/cu.ft, sapvood

Ammoniac al preservatives
(a) li per cent, copper arsenite - 0.A7 lb dry salt*/cu.ft.

(similar to Chemonite) sapwood
,(b) Ig- per cent, copper , r. ,, 0.57 lb dry anhydrous -

pentachlorphenate Cu(PCP)2 salt/cu,.ft.,
sapvood

expressed in k,\h'£,k. Specification P5-56*

Nj^. All oil-bome and waterborne preservatives v/ere mioced o.n 
a v/eight/weight basis.
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ln__si^ Maintenance Treatiments ■» Procedure
Aysenic Collar» 2 lb of white arsenic powder (As^O,) 

placed in hottom of hole. The pole was then placed in position and 
the hole backfilled to within 2 ft of groundline.

Another 2 lb of arsenic was used to form a collar around 
the pole at this point and a further 2 lb of arsenic used to form a 
second collar 1 ft below groundline.

The top 6 in. of backfilling was mixed with 1 lb of 
arsenic and the mixture used to fill the hole. The treated soil i^vas 
then covered with a layer of untreated earth.

QyQQSQte Butt Brush and Soil Puddle. Creosote oj 1 was 
brushed over the whole of the butt of each pole to a point 2 ft above 
groundline. Approximately 1 quart of creosote was then poured on to 
the soil at the bottom of the hole. The pole wafe then placed in 
position and the hole backfilled. Plnally, one-half gallon of 
creosote was puddled into the top 18 in, of backfilling. 
Site Location, Rainfall and Soil Conditions

(a) Breddon near Charters' Towers in a 25 in, rainfall area.
Soil: ironstone clay,

(b) Millaroo 1^2 miles west of /iyr in a 50 in. rainfall area.
Soil; heavy loam.
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ITEM 5(g) . :• : ; ...
. ..ASSBSSMMD OF INSECT .IND'DEGzlY IN Bjl'.LIKGS^^

At each of the last Several Conferences there has been an 

item on the Agenda relating to a "Statistical Survey of Damage by 
Borers, Termites and Decay in Buildings". Such ihformation as was 
obtained from these surveys came almost entirely from reports prepared 
by the Department of V/orks. At the last Conference, New South Viiales 
expressed an intention to investigate reports that Jmobium was on the 
increase in the Sydney area, and stated that tests had been commenced 
to determine the effectiveness of anti—sapstain dips (borax and sodium 

penta chlorphenate) • in.-prevent ing^Ernobius attack in B, radiata.
During the last couple of years this Division has been 

involved in numerous discussions on the need for preservative treatment 
in building timbers, ' In many cases the arguments have centred around 
the increasing use of B« radiata in situations where it migiit be 
exposed to *a decay hazard send to attack by Anobium. Srnobius and 

termites.
On 'the one hand it is claimed that the cost of treating

B» radiata sub-floor timbers, fra'ming and flooring is small in
- comparison to the benefits received, and that with much evidence 

pointing to an increased hazard from lUiobium, Ernobius and, perhaps, 
even Hylotrupes during the next half-century (a reasonable life 

expectancy for a dwelling) treatment before erection is sound 
common sense and good insurance. Those who oppose this view point 
out that the incidence of damage from these pests is not sufficient 
to justify all building being loaded v/ith the extra cost of treatment, 
and some have adopted the view that to insist on treating B» radiata 
for building purposes would add just enough to its cost so as to 

price it out of the building field.

♦Presented by L'lr. Beesley,



123

Vfe are of the opinion that surveys of decay and insect 
damage in buildings will have to be made, Fdst experience has shown 
that general surveys do not give information of the sort v/e require. 
As an alternative, we would like to suggest that a series of specific 
surveys should be made. Por example, a few years ago we made an 
assessment of the incidence of decay in window sills for the Victorian 
Housing Cararaj,ssion. As a result of this survey, faulty building 
practices were pinpointed, specifications v/ere slightly alteared and 
the position appears to have improved.

A second example of these ’’specific purpose” surveys is 
one we did on the service life of tinber house stumps. The prime 
purpose of the survey was to obtain an estimate of the average age of 
replacement of red gum house stumps - and, incidentally, of jarrah, j. 
which has been fairly extensively used in the Melbourne area. The 
survey "was limited to about 100 houses, of which about half were 
actually being re-stumped at the time of the survey, whilst the 
remainder were selected at random. Without going into details, we 
can sumiTarize the results of the survey by saying that about 16 per 
cent, of the houses v/ith timber stumps will require re-stumping by 
the time they are 30 years old, that another 34 per cent, will require 
re-stumping during the next decade, and that re-stumping will have 
occurred at least once in 90 per cent, of all houses over 60 years of 
age. Stated differently, timber stumps can be expected to fail any 
time after a house is 25 years old, and about 50 per cent, of the 
houses with timber stumps will require re-stumping before they are 
ZpO years old.

V/hilst surveys of ?this nature require very careful planning, 
they do not take very long to pearform and they do yield very useful 
information. In view of the current interest in the use of F. radiata 
we would like to suggest that some figures be obtained on the incidence
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of decay in softvzood weatherboards, hoop pine in Queensland, 
P, radiata in New ^South Wales and South Australia, and perhaps red 
baltic in Victoria. Alternatively, how cartoon is Anobium attack in 
P« radiata flooring. The timber has been' extehsively used in 
Canberra and South Australia for this purpose; Will Anobium cause 
as much damage in p, radiata as it has 'in Nevr Zealand white pine?

How* often do' termites build over termite-resistant
flooring and sub-floor timbers in order to attack studs and lining? 
Is it necessary to treat all the framing timbers of a house (including 
the rafters) to prevent termite attack in a houseWhich has no other 
form of protection? Does decay occur more often in exterior joinery 
in North Queensland than it does in similar situations in Victoria and 
Tasmania? What i^ the effect of the'age of the building on these 
and other similar questions?

" 'Most of us v/ill have opinions oh. each of these questions - 
but is the evidence on which these opinions are based good enough to 
inf'luence ■ the policy of, say, a State Housing Authority, a Committee 
drafting the Uniform Building Reflations or a financing authority?

Discussion
Mr. Huddleston said that to determine the effect of sap 

stain dips on Ernobius» a working plan has been dravzn up and the work 
is in hand. He agreed that a survey on decay in houses is most urgent 
to counter treating propaganda. What is wanted is a house to house 
inspection in districts or streets chosen at random; this would mean 
a lot of v/ork but he could find the staff to do it. To be of full
value, the survey should be extended throughout Australia.

Mr. Jennings said that they have recommendations on uses, 
species and need for treating or otherwise summarized in Pamphlets 1 
and 2 which are now being revised and combined. He said their official
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policy re preservation vas for treatment for specific use. They were 
against wholesale treatment.

, They have found Ernohius -in material from New Zealand. 
Calomaderus is the greatest hazard in southern Queensland, but enough 
is known about it to render further survey useless. There is no 
Anobium in Queensland.

The decay hazard is largely due to lack of sub-floor 
ventilation and in exterior cladding in North Queensland. lyctus 
immunization has got rid of 95 per cent, of borer trouble. They are 
not experiencing any major trouble with other insect attack except'’ 
perhaps dry wood termites. Mastotermes is covered in building practice 
by the normal practice of pier construction and suspended floors. He 
said they would co-operate in surveys, particularly in detection of 
introduced pests and of extension by native pests.

Mr, Huddleston agreed with Mr, Jennings that general timber 
preservation is not necessary, but he felt that a survey would give 
facts to answer exaggerated statements made by pest control and timber 
preservation firms. v-/

Mr, Colwell said that a survey had started in New Guinea. 
The Commonwealth Department of V/orks quote £400 per annum maintenance 
cost on each house, therefore all maintenance replacements are being 
treated. The main hazard is decay.

Mr, Beesley asked if Mr. Jennings vifas confident that dry 
wood termites would not increase to become a major pest in 30-50 years.

Mr, Jennings said that they make inspections regularly.
An officer in the district investigates all con^laints. Ihst performance 
of dry wood termites is the only criterion, and indicates no real hazard.

Mr, Reid suggested that New Zealand could help on the 
question of Emobius as they have done work in this field.
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.Mr, Tamblyn said that opinions were valueless in this field 
and statistical evidence was vital*

Mr* Huddleston asked if 3Vir, Tamblyn would undertake to draw 
up a draft working plan and circulate to the States and discuss 
collaboration* ,

Mr* Tamblyn agreed to do this*

CONTROL OF HTLOTHUEBS*

VICTORIAN REPORT

Following the European House Borer Conference in Canberra 
in August, 1958, the European House Borer. Survey Committee was formed 
to organize inspections of imported pre-fabricated buildings. The 
committee consists of representatives of -

Department of Agriculture (Plant Quarantine Service)
Division of Forest Products, C.S.I.R.O.
Forests Commission
Hospital and Charities Commission
Housing Commission
Public Vforks Department
State Electricity Commission
State Rivers and Vfeter Supply Commission
Victorian Railways
Masonite Corporation and A.C.I,

(These two associated companies had purchased 200 houses 
at Eildon from the State Rivers and Water Supply Gonanission)*

The committee accepted a sampling plan prepared by the 
Division of Mathematical Statistics, C.S.I.R.O* In the sampling 
method adopted all the houses of a particular type were considered as

♦Presented by I'ir. Irvine,
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a single group, number of houses to be inspected was then 
calculated for each type so that there would be only a 1 per cent, 
risk of not detecting infestation if it was present in 3 per cent, of 
all the houses.

The Division of Forest Products conducted two and
for inspectors and inspectionssubsequently a third training' school 

were made as follows.
Authority

Housing Commission 
(Two types excluding 
500 Thermo type)

State Electricity Commission
Victorian Railways
Eildon houses, including
State Electricity Commission, 
State Rivers and Water Supply 
Commission and Masonite and A.C.l.

Public Works Department
Hospital and Charities
Commission

1,462 80
301 20

Total Houses. jNumber ''
etc. Inspected

2,200 260

962 50

Schools ,29
Hospitals A

No cases of infestation were fou23d but two cases in Housing 
Commission houses have been reported by tenants. One at Nor lane, a 
suburb of Geelong, was reported during the survey, and one at Fa st- 
Reservoir, a Melbourne suburb, following the completion of inspections. 
kt Uorlane a live beetle emerging from a'door stile was caught and a 
dead beetle recovered on dissection of the door. At Bast Reservoir 
at least two live grubs were found in portion of a kitchen cupboard.. 
In both cases the damaged timber was replaced and the whole house 
closely inspected. '
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The East Reservoir Estate, of Thermo type houses, had been 
excluded from the survey because the 500 houses of this type had been 
fumigated at the time of entry with methyl bromide against Sir ex wood 

wasps•
Eight private houses within a 100 yard radius of the East 

Reservoir house were inspected but no signs of damage were found*
PollovTing the East Reservoir case of infestation the Survey 

Committee recommended that every occupier of an imported building should 
be fully informed about this insect and be asked to assist in detecting 
it* The Division of Pcrest Products drafted a proposed leaflet and it 
was submitted to the Government for approval. The Government was not 
in favour of the leaflet but ordered that all imported buildings be 
inspected. The Housing Commission has refused to do this and there 
is no power under present State Legislation to force inspection of 
privately owned homes. All other authorities aim at completing 100 
per cent, inspection by the end of June, 195

A revised leaflet has been prepared*

Discussion
Mr* Jennings said that Hylotrupes was first found in a 

collapsed floor board, and a house to house inspection was started at 
once. Ninety per cent* of the attack is in 1 in. boards (roof trusses 
and floors). As the inspection was unable to cover all possibilities 
of attack with certainty, the only possible recourse was to test each 
house by fumigating with methyl bromide. Tenders were accepted for 
2,600 houses; 1,150 had been treated to lAth November, 1958. Spot 
sample checks showed no failures and up to 3 in. penetration in pme, 
also a high concentration in ply doors enamelled both sides* Hardboard 
partitions are very well penetrated. A concentration of ip lb/1000 cu.ft 
appears to be quite satisfactory* Mr. Jennings said that the job must
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be done thoroughlyand he vzas disturbed at Victorian reports viiich, 
he felt, indicated the borer may not be under control. He also said 
that safety during fumigation was vital, and the-tenants of treated 
houses are kept out for 4 days and only allowed in again after a 
thorough check.

Huddleston said that the Hew South V/ales fiimTgAtion 
gave the lead to Queensland. The Collaroy test showed that the 
necessary concentration vas obtaimble tinder cover, with lethal results 
to live aylotjrupes in blocks put in the house. They had inspected all 
imported houses, and while there ■was plenty evidence of attack, 
fumigation for Sjnex had killed any borers present. All Port Kembla 
houses and large amounts of European timber were fum-i ga-herl A South 
African report on Hew South Wales plantation material indicates attack 
on Pinus radiata but no attack on-Callitris glauca.

In reply to a question, Itr. Jennings said that-the cost of 
treatment was £100 per house excluding Commission'overhead-(£40), and 
tenants* shifting costs. Inspection cost per house is one man«-day, 
ijje. £4 per house. Some timber has drifted outside Commission areas 
and must also be inspected. A s'urvey of older houses built "with hoop 
pine was proposed over a radius of approximately 1 mile from the housing 
project.

. Orman said that in Hew Zealand Hyloti*upes had been ” 
identified in brandy cases, mostly ex Prance. It was not detected in 
Dutch (1951) dr Austrian (1993) imported pre-cut houses., and recent 

Inspections show no indication of infestation. There is no evidence 
of establishment > in exotic forests and no cases of infestation of 
housing or other buildings have been reported.
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ITEM
PRES SURE TREATMENT - COMMERCIAL DEVELQRvlENTS

Mr. Dale» Commercial pressure treatment has become
firmly established since the last Conference and at least .£400,000 
has been spent on plant alone. The plants comprise the following 

(a) 200 Ib/sq.in. Treatment
Hickson’s plants

Tasmania
1

Celcure treating• 2

4 pole plants and 4 waterborne 
in New South Wales, Victoria, 
and Port Moresby.

1 plant in Victoria capable of
whole stripped charges 6-8,000 super ft 
per charge. buildings in South 
Australia, one of same size as Victorian

3.
4.
5.

Boliden’s
Saxton’s

The activities
Hickson’s. Creosote

plant.
. large plant building in "Victoria.

. pole plant.
plant building., for poles and sleepers

these plants' to date have been:-

Wale s and Viet oria • Some
of poles for P.M.O. and H.E.C 

Tanalith G plants,

Woods and -
Forests
Department,
South Australia

of
treatment of P.M.G, poles in New South 
electricity poles. Tanalith C treatment 

in Tasmania •
New South Wales, sawn timber; Port Moresby,

sawn timber about 100,000 super ft per month; Tasmania, treatment of 
hop poles and fence posts just commenced; Victoria, cooling tower 

1

timber and other sawn timber.
Celcure, Victoria, cooling tower timbers,
Saxton’s. Hardwood poles. Up to 1,100 treated in 1 week. Also 

sawn alpine ash and Pinas radiata. Saxton’s plan to install a plant at
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Moe to treat 150,000 posts per aimum at 200 Ib/sq.in. and also a 
cylinder for the high pressure treatment of crossarras.
(b) Low Pressure Treatment

Plants are treating posts at Meadows (South Australia), 
Caramut (Victoria), Ranelagh (Tasmania) (hop poles), King Island, and 
a portable plant has been sent to Noumea. There is considerable, 
interest in the Murray Valley (vine posts), northern and eastern 
Victoria, South Australia and Tasmania, most being interested in 
waterborne preservatives. The facts on preservation, particularly 
post strengths, are now widely accepted, and at least one genuine 
enquiry for plant each week and up to I50 general enquiries on fence 
post treatment are received. There is no conflict with 200 Ib/sq.in. 
treatment as yet, and there appears to be plenty of room for both. 
The plant at Kembla No.2 Colliery for the treatment of spotted gum 
mine timbers, designed in conjunction with the Division of "Wood 
Technology, is now being assembled.
(c ) High Pressure Treatment

There is considerable interest from Vfestem Australia, 
Victoria and Tasmania in crossarm treatment follov/ing calling of tenders 
by the P.M.G-. and in Tasmania in sleeper treatment following the recent 
inspection of the test installed there A years ago. No high pressure 
plant is actually under construction but we expect to see one within 
the next 12 months.
(d) Achievements of the Industry to Date

The P.M.G, are very satisfied with preservative treatment 
on the whole. They have received —

18,000 poles in Grafton
25>000 poles from Wauchope 
15,000 poles from Trentham ■
5,000 poles from Longford (Tasmania)

(most recently started).
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In New South Wales 1,7/00 spotted gum poles have been 
rejected "because of Lyctus attack, largely as a result oi the pole 
suppliers’ neglect to take recommended precautions. The P.M.G. have 
expressed their willingness to discuss the question of minirnum 
sap-zood thickness. Steaming experiments to improve cleanliness of 
poles at Hickson’s Trent ham plant appear very promising. In 16 months 

Saxton’s have turned out Zp2,000 poles for the S.E.C., 6,000 poles for 
the P.M.G., 20,000 ft of sawn timber and 12,000 posts, and they cannot 
meet the demand for treated posts. Treatment is giving the State a 
much greater return than was previously obtained from the sale of 
durable poles and at least 50 per cent, of the timber used would 
otherwise have stayed in the "bush. It is also a most valuable 

thinning operation.
(e) Pressure Treatment of, Sawn Timber

Ivir. Tamblyn gave a scrupulously fair case for dip diffusion 
treatment, but I, personally, ■would be most unhappy at sa'vvmill control 
of even the best such treatment, as I believe it would be very difficult 

to police and nothing but the best is good enough for ground line 
protection. It is no good offering timber for sale with all these 
conditions as to its use. It must be improved to compete ;vith other 
materials and to suit modem architectural practice. People vm.ll not 
go under their houses to inspect for termites these days any more than 

they v/ill climb underneath their motor oars.

Mr, Reid, sumimrizing the commercial, field in Nevr Zealand 
as at 15th November, 195S, sa.id there vzere 100 plsnts in operation of 
which 57 were pressure plants arid non-pressure plants. Fifty-five 

pressure plants and ITL non—pressure plants treat with ■waterborne 
preservatives and 15 pressure plants are fitted to treat with two or 
more preservatives© Much v/ork remains ‘to be done re optimum treating 

schedules for exotic and indigenous species. .Recently a brochure vzas
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issued by the Timber Preservation Authority in New Zealand called 
Timber Preservation in Nev/ Zealand, which gives bases for acceptable 
retentions for various preservatives, etc. The whole field is not 
yet covered, but the brochure gives retentions for building timbers 
and ground line contact. Not much attention has been given to 
intermediate retention requirements. In addition, tests have been 
conducted with various preservatives to determine suitable loadings 
for marine exposures»

said he felt that some thought is necessairy 
regarding the question of preservative retention. He is concerned 
with two aspects, the practice of firms using creosote working only 
to a retention, and the practice of controlling treatments only on 
a liquid absorption, the latter being most important as it is necessary 
to depend on an operator making up the correct solution concentration. 
The treatment people are working on the assumption that if they get 
an overall retention for the charge, each individual piece win be 
v\Q.thin the required limits. He felt that a closer control system 
was necessary. There is, apparently, a tendency overseas to prefer 
sample control. The main point is that the pressure plant tareatment 
position does not get too far ahead before the weaknesses are 
discovered, particularly in control.

Mr. Dale thought that Mr, Cokley’s proposal was a very 
desirable ideal, but practice overseas and here has shown that at the 
present time quantity control, i.e. control of absorption by amount of 
preservative for a given quantity of timber, is the only practical 
one, more particularly in poles, V/hile it v/ould be very desirable to 
be able to analyse creosote treated sapwood, it is not yet a practicable 
proposition, since it would considerably increase cost of treatment 
particularly as a given charge must be controlled from the amount of 
preseiwative put in from storage tank. In actual practice you have
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to allov/ for a certain amount of material lying above and below average. 
While the idea of every piece of timber being treated to perfection is 
ideal, it is not practically possible. In the case of waterborne 
preservative treatments, the control of preservative absorption based 
on a weekly or even monthly check of timber and chemicals used gives 
an accurate average preservative retention,

Mr. Reid substantiated Mr. Dale’s final comment on control, 
and made the point that he thou^t it was possible to relate timber on 
a job back to a charge. A number of supervising authorities have been 
doing so.

ITW 5(k)

RBCOMMEMPBD OR FIQSRRVATIVSS AMD THEIR REIENTM^
lir. Tamblyn said that at the last Forest Products Conference 

the need for agreement between the Division of Forest Products and the 
States in making rec ommendations for'the use of new preservatives and 
for the loadings of preservative necessary for new uses was,,discussed. 
At that time, the opinion of the meeting was that since any recommendation 
for a new preservative, or for a nevz use for it, was generally referred 
to the Division of Forest Rroducts, such recommendations as the States 
might make were, in fact, practically those of the Division of Forest 
Products. However, in practice, this did not always happen and even 
wi thT n the Preservation Section of the Division, it was difficult to 
prevent different recommendations from being made. He proposed that 
he should prepare a list of types of preservatives and suggested 
loadings for different pur'poses and circulate it to the States to see 
if agreement on acceptable loadings can be obtained. Both the method 
of estimation and the required retentions should be defined.

Mr. Huddleston had no objection to such a document being 
passed around between departments. It would be very helpful, but it.
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must be remembered that in both Queensland and New South Wales there 
is a statutory obligation thrown•upon’ the Forest Department in 
administering the Timbei- Marketing Acts, and the Forests Departments 
must accept full responsibility for any approvals given. They can be r 
guidbd by outside recommendations but ultimately the approval given is 
their own. TJheri approval is given for a preservative for a particular 
applicatxon, the department concerned must remain free to in^iose any 
conditions considenod necessax^o •

pointed out that there will soon be a 
Preservation CoMnittee working for the Standards Association. He 
thought it would be necessary for that cormnittee to recommend retentions. 
Such recommendations are not binding in any way. It would be desirable 
for the technical people to get maximum agreement on treatment methods, 
acceptable retentions, methods of estimation and so on.

stressed that the document v/ould be unofficial. 
If anyone found occasion to change it they could do so provided the 
Division of Forest Products and the other States were kept informed.

said he could see no difficulty in that. / 
agreed vwLth ktr. Huddleston.

said that the position vzould be covered by '
Mr. Tamblyn gettir]g out a statement and circulating it to the States, 

they have any objections or comments they can raise them with h-im, 
^^l2-.S^^^,2ston said that the concentrations of preservative 

approved by them are affected by many conditions. Some are political, 
some are practical e They have found that in issuing-approvals where 
plant control is liable to be poor they are inclined to increase 
concentrabioun to make sure that all treatments meet the minimum 
requirements. They would come nearer the threshold if there vzere 
good plant control.
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ITM 5(1)
SOFT ROT IN COQLIN& TOWERS AND OTHER TIMBERS*
This item on soft rot has been included, as a report of 

research in progress because, since the last Forest Products Conference 
the study of this type of - deterioration in timber has come to occupy an 
increasing amount of our time and will do so in future, and because we 
may be seeking the co-operation of the various State Forest Services 
in our investigations on cooling towers in different parts of Australia

Soft rot is a name now becoming widely used in England and 
other countries for a particular type of fungal deterioration caused 
by Ascomycetes and imperfect fungi and not by the Basidionycetes 
responsible for ordinary decay. As may be seen from the specimens 
exhibited, severely affected cooling tower slats show a soft 
structureless deterioration of the outer layers, v^rhich may readily be 
scraped off or eroded by falling water and v\hich develops fine cubical 
cracking on drying. Less severe cases may show little macroscopic 
cliange but the microscopic appearance is very distinctive. Whereas 
with normal decay hyphae sire present in the lumen of the cell and 
perforate the cell walls horizontally, the soft rot fungi operate 
entirely within the secondary wall of the cell making vertical bore 
holes which are readily seen in sections of affected "wood. Although 
soft rot has been known for many year's and was recognized as able to 
cause serious deterioration in wood by Mr, Tamblyn in investigations 
on jarrah before 1938 > it is only in the last 10 years or so that it 
has been identified as the principal cause of the failure of cooling 
tower filling. Previous to this many cases of soft rot vjere ■wrongly 
regarded as examples of purely chemical break-down of filling.

As regards the economic importance of soft rot attack, it 
should be pointed out that in individual cooling towers it may cause

*Presented by Mr, Da Costa.



137

very serious losses. -For example, the severely affected slats exhibited 
came from a tower only 4 years old and it appears possible that the 
filling in this tovzer may have to be replaced after <7- 10 years 
service at a cost which would probably exceed £20,000. Only a fev/ 
towers have been shown to be affected as rapidly as‘this but most 
towers do show some signs of soft rot attack. We do not know as yet 
what factors decide whether soft rot in the tower shall remain only a 
very slight superficial deterioration or shall cause deep seated 
softening and eventual failure of the fill.

In view of the present rapid industrial development in 
Australia and the consequent increase in the use of vzater for cooling, 

many new high efficiency cooling towers are being and will be erect-ed. 
Wood is the ideal filling material for this type of tower except for 
its susceptibility to soft rot, which has led overseas manufacturers 
to experiment with more expensive substitute fillings such as plastics, 
glass and asbestos ceiuent.. If, therefore, vzood is to be satisfactorily 

used in this application, some means of controlling soft rot must be 
developed.

A number of such control measures have been suggested.
In the first place it has been recommended that the pH of the circulating 
water should be maintained below 7«5^ but with many water supplies this 
would be an expensive measure and might give additional problems in 
corrosion control, and in any case, it is not entirely ceidsain that it 
will always control soft rot. The use of durable timbers for cnoljng 
tower construction is another control method. It has been shown that 
the order of durability to soft rot is generally the same as that to 
Basidiomycete attack-except that conifers are very much more resistant 
than hardwoods in laboratory tests and that the differences betvreen 
timbers seem to be less with soft rot than with Basidiomycete attack. 
In the present state of our knowledge we would not recommend the use
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of any untreated timber, no matter how durable, for cooling tov/er fill 
of small cross-section, although as soft rot in cooling towers is 
mainly superficial, we v/ould regard the use of the dense durable 
Australian eucalypts as satisfactory for large structural members, 
e.g, those of 2 in. minimum dimension.

Preservative treatment of the cooling tower filling before 
erection with a high loading, e.g. 1.25 Ib/cu.ft., of a highly fixed 
waterborne preservative such as copper-chrome-arsenate, would appear 
to be the most effective means of controlling soft rot. Experience 
in the United Kingdom is that timber treated in this way shows no 
deterioration after 4-5 years in service and should give a life of 
15-20 years, which is often all that is required of a cooling tower 
owing to obsolescence of the plant, etc. The treatment of existing 
cooling towers is a more difficult problem and two methods have been 
suggested; the addition of fungicides to the circulating water, and 
the treatment of the cooling tower fill in situ v/ith a fixed 
preservative. Laboratory?- tests have indicated that it vrould probably 
be possible to control soft rot in cooling towers by the addition of 
sodium pentachlorphenate to the circulating water, but the process 
would be rather costly and would possibly create problems in the 
disposal of treated effluent water. Treatment of the cooling tower 
filling in situ by double diffusion either ^vith copper-chromate or 
with zinc-chrome-^rsenate has been developed in the United States by 
the Marley cooling tovrer organization and is expected to be coimnercially 
available in Australia from the Australian Marley representatives 
shortly. V/e would expect it to be fairly effective and of considerable 
use in existing towers showing incipient soft rot.

Our research work on soft rot follows two main lines. We 
are carrying out laboratory investigations aimed at isolating and 
identifying fungi causing soft rot in various towers throughout Australia
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at estimating the relative soft rotting ability of the fungi isolated, 
and at studying the preservative tolerance of the more important fungi, 
V/e are also setting up a number of exposure tests in which small trays 
of treated and untreated slats are exposed in different cooling towers 
and are returned to this laboratory at intervals of 3 — 12 months for 
examination before being returned to the towers for further expo si ire, 
The first of these tests is now almost ready for distribution and will 
consist of eighty trays each 2 ft square by 2 in. high and each 
containing one slat 10 in* x 1 in, x in, of each of twenty—four 
untreated timbers. These trays will be exposed in duplicate in 
30 —towers throughout Australia in an endeavour to deternrine the 
relative durability of the timbers, variations in fungal population in 
different localities, the variation in soft rot hazard in different 
towers as related to operating conditions, and the best selection of 
towers showing severe soft rot hazard but different operating condj tions 
in v/hich we may at a later date carry out accelerated tests of 
preservatives. The first of these preservative tests v/ill be to 
compare a number of commercially available highly fixed waterborne 
preservatives in an endeavour to find out whether the loadings 
recommended overseas ■will be effective and whether they will be 
necessary under all conditions. Other tests later will deal with 
other t3zpes of preser*vative treatment such as surface coating of the 
slats. We would appreciate .co-operation of the State Forest Services 
in locating suitable towers for these tests and possibly in setting up 
the tests themselves.

Discussion
Mr» EdV'/'ards asked what the recommended concentrations are 

for prevention of soft rot in towers in service,
Mr, Da Costa said that if applied as continuous treatment, 

control could probably be detained ■vvith 20 p.p.m., but he would not
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like to use continuous treatment as it gives the fungi a chance to 
"build, up resistance; he preferred to use a shock treatment as it 
prevents this. He felt that 300 p.p.m. for 3 or 4 weeks would keep 
out soft rot infestation from a tower, hut did not know how often this 

shock dose would have to he repeated.
Mr. Edwards asked ’v/hat would he the consequences on the

' use of 50 p.p.m. at monthly intervals, v/hich has actually heen used.
Mr, Da Costa said that it prohahly would not work. Prom 

most of the towers there is a certain loss from drift, and if all the 
water in a tower were treated, it vrould all he lost in 10-15 days, 
after 7 days the concentration would he halved. On these figures, 
it does not look as though 50 p.p.m. would he adequate.

Mr» Beesley mentioned that at the recent inspection of pole 
tests certain poles treated with creosote, zinc chloride and arsenic 
and Cuprinol had failed, and samples "were brought hack to the laboratory. 
In each instance break—down was attributed to soft 
attack varying from in. — q in. after 30 years, 
detrimental to poles as well as cooling towers,

Mr, Da Costa pointed out that soft rot

the depth of 
rot can he

rot,
Soft

on occasions 
conditions are suitable, penetrate quite deeply into timber, 
causes a lowering of impact resistance of timber. Recent 
shown that attack of marine fungi is a contributing factor to 

Soft rot is a far more

and when
Soft rot 
work has 
a great deal of marine borer infestation,
serious problem than has previously heen recognized.

Dr. Liese said that they have done some work vdth soft rot 
in G-ermny, and have found attack in poles to he quite severe. Soft 
rot can go quite deep into both sapwood and heartwood. Soft rot can 
also occur in sleepers and they are investigating the importance of 
this occurrence. Similarly, they find very had soft rot attack in 

, mining timbers and in cooling towers, and have-just established a



Comraission to investigate the cooling tower occurrence following very 
severe break-down during the last 3 years. They have also started 
natural durability investigations of timbers against soft rot fungi.

ITBi 5(m)

SUSCHETIBILITY TISTS OF QUEENSLziKD TIMBERS*

This test was first proposed in 1949 by the Queensland 
Department of Forestry and this Division was requested to determine 

susceptibility of approximately eighty Queensland timber 
species upon which inf or. ^..t ion v/as lacking.

/ifter subsequent discussion it was decided that the test 
should be carried out by at least two independent investigators, 
Mr. Gay offered to co-operate with the Division in this test. In 
1952 a master list of species to be tested was forwarded to the 
Division, This list contained the names of I70 timbers and with 
subsequent additions now totals 181. Upon .arrival of the first 
consignment of 44 species from Queensland in October, 1952, two 
duplicate sets of specimens were cut for testing, one of which was 
forwiu’aed. to Mr. Gay. In 1954, a second parcel of approximately 58 
species'was despatched from Queensland.

At the present time 102 different timber species have been 
received and tested. The pattern of attack obtained by Mr. Gay is in 
close agreement with that recorded at the Division, Of these 102
species, 49 have shovrn attack to a greater or lesser degree. Of the 
species showing attack 6/ per cent, exhibited it in 50 per cent, or 
more of the number of trees tested per species.

Of the remaining 55 species which gave a completely negative 
result, 57 only were represented by three or more different trees.

*Presented by Mr. Rosel.



142

There has been no further despatch of samples since July, 

1954. However the following suggestions are offered for discussion.
1. Should these interim results he published and, if so, 

could the Queensland Forestry Department furnish information on the 
approximate size and commercial availability of as many of the timbers 

as possible?
2. Is there any information available on the average sapwood 

widths of the various timbers? (We could obtain enough information 
to have a fair indication of this by measuring the sapwood ^vidths of 

the test specimens held at the Division).
5. Future consignments of timber species. (There are still 

approximately 80 species on the master list which have not yet been 

tested).
4. Supplies of further trees of the species which are at 

present partially tested but upon which insufficient information is 

available for assessment of a susceptibility rating.

Discus sion
Mr. Cokley said that his Department would obtain as much 

of the required information as possible, and expressed thanks to the 

Division of Forest Products for the tests being carried out.

ITTM 5(n)
RSA.SONS FOR AISD VARIATION IN DECAY RESISTANCE*

Preliminary work on Eucalyptus heartwoods indicated that 

the extractives were probably responsible for the decay resistance. 
In order to study these substances, it vjas necessary to devise a scheme 
which would satisfactorily remove the extractives from the v/ood and, 

at the same time, fractionate them.

*Presented by Dr. Rudman.
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The general scheme adopted for the extraction of tallowwood, 
the first eucalypt studied, was ether followed by methanol followed by 
acetone then water and finally alkali* At each stage during this 
extraction procedure representative samples of the extracted sawdust 
and of the extractives were taken* The extractives v/ere added to the 
decay susceptible mountain ash* The extracted tallowv/ood sa^.dust and 
the mountain ash containing extractives were then subjected to decay 
by a number of wood rotting fungi in pure culture using a new techniaue* 
This technique was an adaptation of the soil jir technique used with 
wood blocks* Study of the results indicated that- ether extracted 
tallowwood was as decay resistant as unextracted tallowwood- but 
methanol extracted tallovTWOod was as decay susceptible as mountain ash* 
No further loss in decay resistance 'was caused by the reinaining 
extractions. Only the mountain ash containing the methanol extractives 
from tallo\'A7Ood was decay resistant, the other extractives being 
non-toxic to the wood rotting fungi* This illustrates that it is the 
methanol extractives which are responsible for the natural decay 
resistance of tallowvraod.

Dosage-response curves using the methanol extractives from 
tallowwood in mountain ash and in an agar-carboxymethylcellulose medium 
confirmed the previous findings and indicated that tallowwood has just 
sufficient toxic extractives to render.it highly decay resistant.

The preceding extraction procedure was used in a study of 
silvertop ash. In this species the same general results were obtained 
but tree to tree variations were evident* Silvertop ash is a species 
of variable decay resistance and it was shown that those trees having 
a high methanol extractive content were more decay resistant than those 
trees having a low methanol extmctive content*

A similar study using thirteen trees of .karri again -showed 
that the methanol soluble extractives were responsible for the decay
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resistance in this species. Some samples of light karri were found 
to be quite decay resistant whilst some samples of very dark karri were 
non-decay resistant, indicating that colour is of no value in assessing 
the decay resistance of karri. It would appear that the dark coloured 
karri contains a lot of extractives which are non-toxic and only 
soluble in alkali. The best correlation was obtained with the amount 
of methanol soluble extractives, no consistent correlation being found 
vTith density or with colour.

A study is now being made of grey ironbark, river red '‘gum, 
grey box, grey gum, yellovz gum, wandoo, jarrah, white mahogany and red 
bloodwood, to see if the methanol soluble extractives in these species 
are also responsible for their natural decay resistance. It is 
possible that the structure of the wood may play some part in the 
decay resistance.

The variability in decay resistance within a species is 
clearly illustrated by the work of Clarke using softwoods and 
Lenzites trabea. In the decay susceptible species all trees -were 
decay susceptible, there being little variation in the susceptibility, 
whilst In the more decay resistant species there is often a marked 
variability, some trees being virtually decay susceptible.

A study of the radial variation in decay resistance in 
teak has. confirmed the general finding that outer heartwood is more 
decay resistant than, inner heartwood. This in itself vzas subject to 
tree to tree variation, some trees having decay susceptible wood up to 
10 or 15 growth rings from the pith, whilst an exceptional tree 
exhibited decay susceptible wood at 40 growth rings from the pith. 
This becomes more important in fast grown material such as is obtained 
from plantations v/here the amount of absolute wood contained in the 
first 10 growth rings may be quite large. The present fading rules 
do not take decay resistance into consideration, and it is therefore
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possible that large squares of relatively.decay susceptible material 
nay be obtained. Evidence to date indicates that fast grown 
heartwood ;.ay contain a lower amount of extractives than slow grown 
heartA/iZOod and this could become of impox’tance if genetically poor 
quality trees are involved. The decay resistance of teak' wonl/l 
appear to depend upon two factors; firstly^ the most important, the 
genetical composition of the tree, and secondly, the rate of growth 
to which it is subjected, this latter becoming of importance in 
genetically poor trees, whilst being of no importance in first class 
trees. Examples of fast grown teak were illustrated by colour 
photographs, one tree^being apprxoimately 1? years old and 2 ft in 
diameter at breast hei^t.

Discussion

Huddleston said that he would send all the material 
that he could, and mentioned that white cypress is better than black 
caress and both are better than coast cypress. Grey ironbark could 
be supplied from their ple.ntations. “

Bootle asked "whether the variation across the pith was 
due to aging.

Dr. ,Rudman replied that it was not known to v/hat extent, 
borne youiig teak heart is relatively decay susceptible, and aging would 
have had to take place in only a few years in this case. Tn general
■5"* rings from the pith is susceptible, but even then it is iu 
durability class 2 or 3.
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ITHvI 
RAILWAY SliESPER OSSIFICATION^

It is not possible to give a precise life'for all timbers 
used as rail sleepers in Australia, The main timbers thus used have 
therefore been’'classified into three groups as defined below. The 
"service life" referred to in these groupings is the approximate 
average life ‘Of the timber when used as a rail sleeper of good quality 
under norrxial conditions and vzithout preservative treatment. "Good 
quality" means’compliance with a relevant spocii'ication similar to 
those used by Australian rail systems. "Normal conditions" can be 
regarded as service in well maintained, stone ballasted track in 

temperate to sub-tropical Australian areas.
Within a group, species are listed alphabetically and not 

in any order indicating relative performance or the suitability of 
the trees of a particular species to produce such sleepers. They 
are referred,to by their Standard Trade Reference Name and Common 
Name in accordance vTith Australj’.m Standard Specification No. 0.2-1940 
"Nomenclature of Australian Timbers" ,

It should be noted that, eucalypt heartwood is generally 
difficult to penetrate y/ith wood preservatives and sleepers should 
not be purchased as preservative treated or vrith the intention of 
subsequent treatment, unless favourable advice has been obtained, from 

Australian Government authorities,
GROUP 1

Hard, heavy or interlocked species^ of the highest natural 

durability, regarded as our best sleeper timbers. A service life of 
30 years or more may be expected under normal coixiitions.

*Presented for consideration by Mr. Tamblyn.
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GRQIg' 2

Good sleeper "tiribers which, give a sejTvice lire of not less 
than 15 years under normal conditions. Some timbers in this .'croup 
approach the perfo3?mance of timbers in Group 1 and may give a service 
life of upwards to 30 years. V/ith most species a life of about 20 ' 
years may be expected.

GROUP 3
Timbers used- in Australia as rail sleepers v/ithout 

preservative treatment^ but which are less durable or more free 
cp)litting or for other reasons are not as satisfactory for this 
purpose as species in Groups 1 and 2. Under favourable conditions 
(i.e. Mediterranean type climate and stone ballasted tracks) a life of 

up to 20 years may be obtained without treatment for some species. - 
Und^r normal conditions a life of about 10—15 years may be exoeoted.

GROUP 1

.Eucalyptus bosistoana
E. cloeziana

- Coast grey box
Gympie messmate

E, crebra Narrov/ leaved, red ironbark
E. hemiphloia
.E. leucoxylon
E, longifolia

~ Grey box , .
Yellow gum
Uoollybutt

E, microcorys
E. paniculata
.S., polyanthsmos
E. punctata

Tallowwood
Grey ironbark'
Red box
Grey gum

E. rummeryi
,E. sideropliloia 
E, sid orox/lon

Steel box .g' ..
Broad leaved red ironbark
Red ironbark ■ x-,-.

E, redunca Uandoo
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B, acmerd. oide s - ■\Vhite mahcigs-ny
E, albens - White, box
Ea botryoides
E, consideniana

- . Southern mahogany
Yertchuk

E. cor.ymbosa
E, eujjenioides
E, ffliilfoylei
E, .jackson!
E, maculata

-« Red bloodwood
- VZhite stringybark
- Yellow tingle
~ Red tingle
- Spo’.tted gum . *

E, marginata
E. melliodora

- Jarrah
Yellow box . ■

E, muelleriana Yellow stringybark
E« patens - W, A. blackbutt:
E, pilularis Blackbutt
E. planchoniana - Planchon* s stringybark
E. quadrangulata White tojjped box ,
Ea resinifera Red mahogany
E« rostrata River red gum
E, tereticornis ~ Forest red gum . .j
Syncarpia longifolia - Turpentine

GROUP 5

Ea. amygdalina - Black peppermint ■ ” ‘'’ '• ’
E.‘ calophylla “ Marri
E, capitellata. - Brown strin.gybark
E, di ver si color Karri . . ....... . " ’
E, globulus

E, goniocalyx
Ea macrorrhyncha
E, obllqua
Ea sali.gna
E, sieberiana

Southern blue gum -........... -

Mountain grey gum '..... ' ”.. ........"
Red stringybark ......... '

~ Messmate stringybark
Sydney blue gum

Silvertop ash
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Discussion

,I said that the classification is based very
largely on an expression of opinion rather than on experimental data. 
He felt that the classification is not all it' should be, but was not 
prepared to suggest any alteration at the present time. ' 'His Division 
proposed to keep certain sections of 'railway track under observation 
and at some time in the future would make proposals for' the alteration 
of the classification. He suggested that other people in a position 
to do so collect factual data so that the classification would be based 
on actual observed figures rather than an expression of opinjon.

jfr. Blight said that it has been suggested that sleepers 
cut from mature blackbutt are more durable than sleepers cut from 
immature blackbutt and that this is supported by evidence in New South 
Wales railway systems. He asked vjhether this is a fact and, if so, 
is it to be expected with other species,

feg. Huddleston did not thinl: there was any doubt that 
timbers cut away from the heart in big logs are giving better service. 
On the observations which they can make, he felt' that they would never 
be in a situation to say whether timber cut from immature trees is 
worse than that cut from mature trees.

-mentioned a test in Western Australia in which 
jarrah sleepers cut fairly close to the heart had rotted prematurely 
in the track. There is no doubt that the jarrah used in that test 
was relatively non-durable for 6 in. or so from the pith. He had 
noticed in many of his observations of other eucalypts, th£<t wood 
close to the pith is less durable.

^lA.-J^VlHd-l.pston thought that the observation they made 
recently in New South Wales tended to show greater life from 'lailway 
sleepers than anyone has expected. Blackbutt in Nev/ South bales has 
shown 20 years plus vdiich was never anticipated.
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Mr, TatabXvn said tiiat one reason for putting this rail 
sleeper classification forward at the meeting was to enquire whether 
there was any objection to publishing it as a tentative classification 

in the Division’s Newsletter,
Mr, Huddleston said he felt it was too incomplete to 

publish yet, ” Foresters in New South Wales 'would object to white 

mahogany in Group 2 instead of Group 1,
Ivlr, Blight said in view of the variation between trees of 

the same species and in view of the fact that anything published is 
taken as reasonably certain, he though it "would be inadvisable to 

publish it as yet,
Mr, Tamblyn then suggested that this matter be brought up 

at the next Conference.

UB 5(p)
MARIxNE BORERS

Mr, ViTickett said he wished to ascertain what v/ork was 
proposed in this field. Bankia is coming into V/estern. Australian 
waters and he "would like to knovr how serious this pest might be and 
whether anything more should be done about it, It is attacking 
"untreated jarrah in boats: sheet piling is going out in a matter of 
months, Previously jarrah piles in the Fremantle area have had a 
life of anything up to 15 years against teredo attack, but it appears 
as though Bankia might be more serious. It has apparently been 

brought in on ships from northern waters,
Mr, Tamblyn said he thought tests should be installed to 

shcrw that treated jarrah piling is much more resistant than the 
untreated material in Western Australia. Some years ago the Division 
of Forest Products made a survey on the use of wooden piling throughout 
Australia, and the Fremantle authorities were dissatisfied even then 
"with untreated ja2?rah and in future proposed to use concrete. In the 
past there has been a tendency to over—rate the marine borer resistance 
of jarrah, and the answer in the future might be jarrah hea"vily treated 

with creosote.
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ITQvI 6, VEWER, ELBVOCjD, ALHESIVSS

OF RESEARCH ACTIVITIES*

In May195^ > the Australia.n Plyvzocxi RnaT’H made a 
contribution towards plywood research and following this Plywood 
Investigations work was recrganizea. Staff has been trained, 
laboratory equipment is being improved, and both field and laboratory 
v/ork has been developed in such a way as to give maximum assistance to 
industry.

It is interesting to note that in the last few years there 
has been a tremendous irerease in reports on aspects of plywood 
technology. This applies not only to the well~knovzn Forest Products 
Research Society Journal, but also to German, French, Russian and 

Japanese publications. It seems, therefore, that the special 

properties of cross laminated veneers in developing the most desirable 
strength and decorative properties of wood are being increasingly 
accepted. This is probably due in part at least to the relatively 
lovr capital cost of equipnent for the basic process and improvement 

in quality of adhesives available. Application of the materials is, 
I thxnk, well illustrated in this Division’s Lecture Room in which the 
stressed v^alls have a decorative interior and a waterproof plywood 
exterior -vdiich is being used to test exterior finishes. The roof 
trusses are of extremely light construction, plyvzood gusseted for 

maximum strength with the lower chord curved to accommodate the multiple 
curved ceiling which was specially designed for decorative and 
acoustical effects. ’ ' ’

The Australian plywood industry has a number of rather 
special problems which include:- ’

1. Use of a large number of hardwood species available in 
relatively small volume.

^Presented by Mr. Gottstein. • ,
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2. Extending use .of species viiich presents special problems
in application as the more popular species become scarce,

3. The increasing use of iiaported species and’ plantation-grovzn

softvraods,
4., The changing mejrket conditions.

Our research programme has been to some extent at least 

directed towards problems arising from the above.
Work on veneei' peeling and the associated preparation of 

peeler blocks has received special attention. Better control of both 
billet temperature and soaking time has novz been applied in industry 
to obtain better colour and to improve dried, quality. Total shrinkage 
of veneers lias been reduced by several per cent • laboratory work has 
also shown this thermal effect to be present to a lesser extent in 
species of relatively low collapse susceptibility^ such as karri from 
Western Australia, and also in red Cryptocarya from Nev/ Guinea. A 
check on this type of thermal sensitivity is now being made 'whenever 

new species are being studied in the laboratory.
Our work on the setting up of knife and nosebar, and the 

use of measuring stations, referred to at the previous Conference, has 
been developed, and the difficulties of implementation of laboratory 
work in comaefcial peeling have been largely overcome by this method. 
Many commercial lathes have adopted the use Of measuring stations to 
a greater or lesser extent and control of veneer ^ality has been 
greatly improved. In addition, many firms have now adopted the knife 
and nosebar gauging techniques as applicable to Australian conditions 
and lathes, A very considerable amount of field research has been 
carried out on different types of commercial lathes to analyse factors 
affecting peeling control, stability of settings and performance,

A number of species have been peeled, including native, 
plantation. New Guinea, Solomon Island, Borneo and Philippine species.
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In species peeling trials, extensive changes have been made recently 
in laboratory peeling techniques in order to evaluate peeling factors, 
such as lathe settings and knife vzedge angles more rapidly and 
accurately. In particular, a four-section knife has been used which 
allows the study of four i‘actors simultaneously in the peeling of a 
single Z|.O in. peeler block. The length of the face grind is held 
constant to maintain uniform pitch while, for exaiuple, different 
angles of back bevelling may be used to obtain desired bevels or wedge 
angles. This laboratory technique has been adopted now on several 
species and peeling requirements and setting limits are known with 
considerably greater accuracy.

A serious problem encountered in this work is the accurate 
evaluation of veneer quality. Methods of improving the accuracy of 
quality measurements have been examined. This work has been primarily 
based on examination of peeling check depth and frequency, transverse 
tensile strength and surface smoothness. Statistical analysis has 
shown that transverse tensile strengths are roughily proportional to 
maximum depth of peeling check. This is, of course, not unexpected 
but it has been further found that extrapolation of the graphed values 
to zero check depth gives good agreement with values obtained with 
backsaA/vn and dressed to 1/16 in, thickness. This result indicates 
that under certain circumstances peeler checks may be the only 
significant damage unless excessive nosebar pressure leads to picking 
out and shear at or near the surface.'

Studies have also been made on knife sharpness. Previous 
work has been hampered by lack of available technique for measuring 
knife edge profile. We have now developed a technique consisting of 
taking an impression of the knife edge with a modified epoxylene casting 
resin and cutting microtome sections of the impression. This method 
has been found effective up to 1,000 or so magnifications. Tiiis
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appears to be quite sufficient for the usual practical orders of 
sharpness^ though not for extremely sharp edges. On this basis we 
have now been examining effects of micro-bevelling with different 
angles and different bevel widths. We are also studying the effects 
of knife wear and profile and effect of wear on bevel a.ngle.

Considerable attention has been devoted to ^veneer drying 
and, in particular, to drying problems and the development of 
appropriate drying control under accelerated drying conditions. 
Several studies have been made of comraercial mechanical driers and 
recommendations have been made in respect of operation and modification 
for improved efficiency. A new technique has been developed for 
prediction or estimation of final veneer moisture content in several 
types of drier and this will be covered later,

A laboratory veneer drier is being built to study veneer 
drying under a vd-de range of conditions.

Field studies hdve been made with the several types of 
moisture meter available and the success of the needle electrode has 
been demonstrated by the Timber Physics Section.

Some laboratory studies have also been made on the rates 
of moisture sorption by over-dried veneers under ambient and somewhat 
accelerated conditions. Very recently attention has been drawn to 
buckling of panels in which end shrinkage of veneers has apparently 
been involved. Initial studies have shown that many apparently 
straight-grained species have surprisingly large end shrinkage 
components and that considerable care in selection was therefore 
necessary in apparently balanced constructions to avoid warping with 
changes of moisture content. This work is continuing and is being 
extended.

Our main" v/ork on adhesives has been directed towards a low 
cost waterproof formulation and we have made considerable progress with 
work on tannins.
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Results of work on gluing of veneers treated v/ith waterborne 
preservatives will be given in a later item.

We have also been concerned about a number of jdie physical 
variables associated with gluing processes^ particularly those of 
pressure, temperature, time and species in the thermo-setting adhesives. 
Casual observations have indicated the presence of consiciorable 
differences in glue line temperatures of different species and now 
that suitable multi-point electrical recording equipment is available, 
■v/ork on glue line temperatures at various moisture ■■ contents/.‘species 
and thicknesses has been initiated. The results help to explain the 
number of unexpected failures and relatively low waterproofness of 
some joints in plants dealing with different species and densities. 
It is hoped by integrating results of studies of this type with 
xnf orraation on pijring rate of a particular adhesive over th© appropriate 
range of curing temperature that minimum times for 'full cure will 
become determimble <v7ith improved accuracy. This should permit a 
higher degree of reliability in commercial gluing without overall 
increase in pressing time.

Some progress on the phenolic gluing of boron treated 
veneers will be discussed later.

Studies of. the effects of elevated temperatures and 
humxdities on inactivation or case hz?trdening, as it is so&etlmes 
called, have been carried out on several species as opportunity 
offered. • 'j^v'O factors appear to be of importance in surface 
inactivation and loss of joint strength through case ba nH Aui ng *

^1. Actual mechanical damage through heat, usually 
v/ith temperatures in excess of 500°P.

2. Some "inactivation" of the surface which results
in reducing -specific adhesion of the glue.
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Our most recent results indicate that for coachwood reduction in 
strength is not significant until 100°C has been exceeded for 
protracted periods (24 hr), provided gluing factors are under proper 
control* With such factors under poor control some species could 
perhaps give some indication of reductions in strength at lower 
temperatures. This effect seems similar hut quite independent of 
the poor wetting of surface obtained for low moisture contents.

Some studies have been made on difficulties arising "with 
particular species* In long assembly operations using urea resins, 
low pH with the high buffering offered by a particular species can 
lead to resin advancement and poor adhesion* One method of reducing 
.this difficulty was clearly the use of an alkaline buffer such as 
borax, but the use of high spreads and pre-pressing was also very 
effective* Moisture content has proved remarkably critical in the 
phenolic gluing of several species.

Work has also been initiated on glue spreading in the 
laboratory in an endeavour to determine "which factors must be brought 
under control to maintain adhesive spreading tolerances. Initial 
work on the laboratory spreader has shown that relative positions of 
doctor and spreader rolls are quite remarkably critical and should be 
held to less than 0*001 in, to hold spreads within 10 lb/1,000 sq.ft, 

of double glue line*
Some work has also been carried out on preparation of 

surfaces for finishing treatments and one point of some importance is 
the correct laying up of veneers. If veneer is laid with the loose 
side exposed' a large number of species will not sand smoothly.

Some work has also been carried out in conjunction with 
Timber Mechanics Section towards grouping of species and veneer 
qualities to allow a simplified classification for application of 
plywood to engineering structural grades*
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ITEt/f .6(b)

FORI^IALDEHYDE ADHTsSlYBS*

A.t the last Forest Froducts Conference a report w?n« lthcle 
on the first few months work done on this project following its transfer 
from L.I.C, In that period, working i^Tith xinsulphited mangrove tannin 
extract (cutch), adhesives had been prepared which under test had 

satisfactory dry shear and would withstand 6 hr boil without del7?mi n.rtting. 
However, v/ood failure of speGirnens tested dry and after bo-i 1 itiq was low. 

Following this, we sought to improve strength and wood ' 
failure especially by varying the conditions under which the adhesive 

v^as prepared and used, e.g,, by varying pH of the adhesive over the 
range 2-7, by the use of different kinds of filler, etc,, but little 
improvement was achieved.

It became obvious that we could not 'expect much progress 
without some chemical investigations, first of all to check the • 
variability of the mangrove tannin supplied, and secondly, to obtain 
information on the tannin formeildehyde reaction and the differences 
between tannins of different origin. For checking variability the 
Stiasny test was adopted. This test gives a measure of the proportion 
of the tannin extract reacting with formaldehyde. The cutch samples 

received "were found to contain a fairly large amount of material not 
precipitated by formaldehyde,

Je developed a second test aimed at revealing the number 
of potentially reactive groups in the tannin molecule. In preliminary 
tests this information was obtained very approximately by determining 
the minimum amount of 'formaldehyde required to gel a tannin solution 

under standard conditions, but afterwards a methcd of dAtr-^TTrnning 
formaldehyde uptake was developed. Both methods pointed to cutch 
having comparatively few reactive sites,

*Eresented by 14r. Plomley.
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Thus far our experiences pointed to the need for fortifying 

cutch in order to unke a .-..satisfactory adhesive, and so the effect of 
adding varying amounts of different synthetic resins v/as tried. The 
resins used included P.V.A., U.P., -P.P., R.P. and melamine resins 
generally in amounts up to 30 per cent. The resins were commercial 
ones and many, particularly U.P. and P.P,, were not compatible with 
cutch; of the compatible ones R.P, was by far the best, giving fairly 
satisfactory results with 20 per cent, fortification and good results 
with 30 per cent. It was not possible to produce a low cost adhesive 
containing this quantity of R.P. so we turned our attention to trying 
to produce a P.P. which would be compatible and also cheap enough to be 
used commercially in blends. In this part of the work we had the 
co-operation of Dr. Pitzgerald of D.I.C. and with his help we prepared 
a suitable resin. Using varying amounts of this resin up to 30 per 
cent, the effect on shear strength and W.P. was additive and at 30 per 
cent, with pine veneers- shear, strength and wood failure both dry and 

after 6 hr boil were fully satisfactory.
These laboratory results were confirmed by' a small factory 

trial in Sydney, carried out in May, 1937•- However, the setting time 
obtained with this resin v/as rather too slow for the requirements of 
the main potential user of this adhesive (12 min at 140®C for 2 x 
3/16 in. panels), and as v/e v/ere unable to speed up the setting time 
of the P.P, any further without taking away its dispersibility in the 
adhesive, no -other field tests have been carried out with it.

In our investigations we had observed that v/attle tannin 
gave higher results in both Stiasny test and formaldehyde uptake. We 
therefore carried out some gluq^ng tests with it using vsirying amounts 
of R.P. fortifier up to 30 per cent., and with a wattle ;tannin adhesive 
containing 10 per cent, fortifier obtained results as good as we. had 

had with cutch containing 30'per cent. fortifier. .................
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With such a low rate of fortification, it v/as now possible 
to use a resorcinol based resin which would give a faster setting ti me 
than "We had been able to obtain with our P,P, With a vievz to reducing 
costs further, we investigated the setting times of various P.R. 
co—polymers» Under the conditions used we vzere able to reduce the
resorcinol content to 19 per cent, and still retain R.P. characteristics 
At 15 per cent. phenolic properties predominated and the resin did not 
set at- room temperature, in 24 hr.

The resin containing 19 per cent, R, has been offered in 
commercial quantities by an adhesive manufacturer at about 3/Od, per 
lb and at 10 per cent, fortification we calculate that we can produce 
a waterproof adhesive at about the cost of an H.M.R. ’ one»

de have investigated the effect of pH on rate of gelation 
of Vizattle tannin and have speeded up setting time‘•by adjusting pH to 
about 7«0 where it is more reactive than at the natural pH,

mix containing 10 per cent, R,P,P, has given good 
results with klinki, hoop pine, coachwood and ramin, and with karri does 
not appear inferior to some commercial liquid phenolics. It has a 
tendency to penetrate veneers, but this has been overcome .largely by 
using a suitable filler and by adding a small amount of formalin which 
reacts quickly with the tannin and increases the viscosity of the ndy, 
dork now in progress is aimed at investigating adhesion in a range of 
species and testing low cost additives which might accelerate setting 
and improve adhesion. We hope to carry out some small scale commercial 
tests in the near future.

Discussion
dlr, Cokley said that the Plywood Investigations Section is 

to be congratulated for the excellent work on tannin f ommldehyde 
adhesives. He asked about adhesion-with different species, particularly 
the effect of species with low pH, and also enquired if tannin­
formaldehyde adhesives are now ready for commercial use.



160

Br, PIpialey said a tannin formaldehyde fomulation with a 
pEI of about 7 was generally used, but satisfactory results have been 
obtained at pH’s below'this. Setting time becomes longer as pH of 
adhesive decreases from 7 to about 2{.* Only the few species mentioned 
have been tested and as most mills use more than one kind of veneer 
tannin-formaldehyde is not being recoinmended for commercial use before 
adequate tests have been made of a range of species*

Mr, Jennings, asked whether it was intended to patent the 
adhesive.

Clarke said no, but the Division vd.ll publish results 
as soon as possible in order to make the work available to those 
interested. It is intended to test the adhesive thoroughly before 
reconmiending its commercial use.

Jennings said that he could see difficulties in 
introducing it,

'Mr, Huddleston felt that no more trouble should be 
experienced with tannin adhesives than with some of the adhesives 
already in commercial use. The Division of vVood Technology has been 
working on glues made from D, radiata tannin extracted from the bark 
with cold water and have found this tannin very reactive. Shear 
strength and wood failure vdth coachwood have been so consistently 
hi^ that now grey my2?tle is being used since it provides a' more 
exacting test of the adhesive.

ITW 6(c)

EFHBCT OP CUEING- TBffl AND ODITIVBS ON BOImD STKBHCTH 
OF PHENOLICS II^ THE lEDSEiO^ OF BORON* ■ • ■

Work on gluing of boron treated veneers with phenolic glues 
was restarted in August, 1955- From earlier laboratory work and 
commercial experience, it was well known that boron decreased the wet 

*Presented by Mr, Hirst.
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strength of phenol formaldehyde adhesives and that generally results 
with liquid glues xvere better than with film glues. Prom earlier 
discussions, too, it seemed likely that boron formed’a'v/ater soluble 

salt with the phenol formaldehyde causing inferior ^vater resistance of 
the adhesive and characterized by extremely poor wood failure in boil 
tests.

Initially it was hoped to iaiprove gluing properties of the 
veneers by decrease of the ceiount of boron on the surface of the v^eer, 
but no great improvement v/as obtained.

The next step was to try to pre-react the boron before 
gluing by crating of the pljnvocd with soiae reagent. Lime, tannin, 
phenol, fornaldehyde and phenol formaldehyde solutions v/ere bashed on 
the veneers previous to gluing. Brushing with phenol foraaldehyde was 
found beneficial and the effects vrere examined by U. Tin Pe (a Colombo 
Plan Student). It proved to be possible to obtain full strength, but 
the process was not economical and the work was discontinued.

In most experiments results were characterised by variability 
of results. Sone batches of borax treated pljarocd showed bad wet 
strength viiile others were excellent.. It was therefore possible that 

some siaall changes in gluing procedure have an iiifluence on the results. 
Experiments were carried out to find whether reliable iraterproof 
plywood could be produced from boron impregnated veneers by controlling 
gluing variables. Variables investigated included method and quantity 
of spreading, method of impregnating, sanding of surface, assembly time, 
pressing time, glue spread, and moisture content of veneers.

The most marked differences found were those caused by 
varying setting time, as can be seen from graph 1, Normal setting 
time of about 5 nin for a single 3/16 in. panel gives optiiiium dry 
strength, while wet strength increases up to 8 min, though dry strength 
shows a tendency to decrease slightly with this pressing tihie.
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Subsequently, further work v/as carried out in conjunction 
with R. Johanson. It was thought that selected compounds added to the 
glue might react with the boron pref er ent i ally-and thus prevent the 
foxroation of water soluble phenol formaldehyde compounds. Zinc pov/der, 
manganese dioxide did not improve shear strength but molybdenum trioxide 
and vanadiiam oxide appeared to improve wet and dry strength to a small 
degree and further investigations will be made with additives of this 
type. Simult.aneously arsenic tri oxide "which had been found to improve 
bond strength of phenolic glues on unimiaunized veneers was added to 
glue mixes. Results, which are shown in graph 2, show a distinct 
improvement of shear strength and also, of v/ood failure v/ith v/et 

specimens.
The results of findings, so far indicate that borax 

impregnated veneers may be glued successfully if optimum conditions 
are applied. Those involve an increased setting time and possibly 
the use of a suitable additive. This work was largely carried out 
"with one species and one make of glue. Experiments are novf in 
progress to check iresults vjith three further phenolic adhesives. 
V/eatherometer tests and exposure tests are at present being carried 
out "With panels glued with extended pressing time using veneers dried 
to low moisture content. These will be extended to panels glued "under 
similar conditions, including arsenic tri oxide in the glue.

ITEd 6(c.) - (cont’d.)*
It is generally believed that, during gluing, boron forms 

water soluble linkages which break up when coming in contact with 
moisture. One author has suggested that the formation of ester 
linkages between phenol formaldehyde and hydroxy groups on boron atoms 
could be responsible for the low v/et strengths of plyv/ood containing 

boron.

*Eresented by Mr. Johanson.
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Por good reasons, anticipation of ester linkage formation 
under alkaline conditions and subsequent hydrolysis is unsatisfactory, 
and ¥/e preferred to test out a different hypothesis* Prom the 
literature, ■v/e know that boron forms, under favourable conditions, 
boron—hydrogen, -carbon and —oxyalkyl linkages, and we do know that 
these could be very susceptible to moisture. We have no evidence that 
reactions Of these types do occur to any great extent' during heat 
setting of plywood, but still the possibility should not be overlooked.

We were interested to test the effect of reducing, and 
oxidizing environments during gluing; we would expect reducing 
conditions to favour undesirable boron linkage formation, i.e. that 
they would tend to lower the wet strengths. On the other band, 
carefully controlled oxidizing conditions should improve v/et strengths 
in plywood.

To produce a reducing environment zinc metal powder was 
selected, and the result was very definite, •• Whether it is in confnrniity 
v)ith our assumptions or because of some other side reactions, the 
addition of zinc to phenol foriialdehyde reduced glue line strengths 
greatly.

The next step was to try an oxidizing medium; however, 
conditions here are not so straightforward. The possible effects of 
excessive oxidation had to be considered, but it was felt that if we 
could provide, throu^ some medium, not additional but exchangeable 
oxygen which is already in the system, we may stop boron interference. 
In other words, the right type cf catalyst with suitable electronic 
configuration was required. Por this purpose two elements capable of 
high oxidative state were selected and the compounds used ■were vanadTum 
pentoxide and molybdenum tri oxide; manganese dioxide "was used as a 
control.
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Erelininary tests indicate that the addition of these 
reagents to phenol forrnaldehyde appears to improve the wet strength in 
plyv/ood containing boron. At present it v/ould appear that results 
are sufficiently indicative to v/arrant further tests along these lines.

ITEM 6(d)
EFFECT OF EKBSERVATIVE TREATMENT ON BOND STRENG-TH»

This work v/as conducted in co-opeia.tion v/ith Preservation

Section viiich vzas responsible for formulation and preparation of 

preservative solutions.
The main purpose of the study was comparison of bond 

strengths in plywood asseniblies constructed from untreated veneer and 
veneer treated with waterborne preservatives in an instantaneous 
diffusion dip. The work was divided into two experiments.

In the first experiment the effect on bond strength of 
surface salt concentration as induced by different levels of 
preservative concentration was investigated "with two preservatives.

This work v\?as conducted with four preservatives and five 
North Queensland species and will be extended to other non-durable 
species and possibly new preservatives and glue formulations as 
opportunity permits.

Species investigated were as follows:- 
Silver ash (Blind er sia prob. bour,iotiana) 
Silky oak (Cardwellia sublimis) 
Queensland maple (Flindersia brayleyana) 

Kauri (Agathis palmer st oni)
Rose alder (Ackama quadrivalvis)

The follov/ing preservatives were used:-

*Eresented by Mr. Stashevski
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1* Celcure A - proprietary preservative in 10 and 20 per cent, 
solution. .

Celcure A formulation;
CuSO^.^H^O, K^Cr^Oy,. Na^H AsO^ TH 0 + pyro-ar senate 7%* c
2. Fluo~co-pper*"arsenate in 10 and 20 per cent, solution. 

This is real'ly a modified formulation of Tanalith U vdiere water 
solubility of the preservative v/as increased by replacement of sodium 
fluoride (NaF) and dinitrophenol by potassium fluoride (KP).

Fluo-<;opper«-arsenate formulation;
(i) Potassium fluoride (KP) 38.0 parts

(ii) Di-sodium hydrogen arsenate 27.3 parts

Na^HAsO^ . TH^O
(iii) Di-sodium chromdte Na2Gr0^.2H20 34.3 parts

100.0 parts

3. Copper formate was used in 12 per cent, solution which was 
the highest concentration possible to obtain.

Copper formate formulation;
OuCoOgH)^
4* Zinc-chromic acid was used only in 10 per cent, solution 

because of its low solubility.
Zinc-chromic acid formulation;
ZnO - 3.3 parts
CrO^ - 6.7 parts *
H^O - 30.0 parts

100.0 parts

The adhesive used tiiroughout the experiment was liquid phenol 
formaldehyde with 14 per cent.' coconut flour extension, hot pressed at 
150 Ib/sq.in, glue line pressures. In all cases the veneer was dipped 
in the preservative solution and then block stacked overnight.
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The second, experiment with 3/16 in, and, 1/8 in» fclinki 
veneer in 3/16 in. and 3/8 in. plywood assemhlies studies the effect 
of two proprietary preservatives - Tanalith U and Tanalith C on "bond 
strength of film and •■liquid phenolic glues. In addition, the effect 
of heart and sapwood -was also investigated.

Both preservatives were used in 10 per cent, solution and 
the material was treated in the same way as in the first experiment, 
(a) Results

The results of the first experiment do not show any general 
pattern in respect of’ the type of preservative or preservative 
concentration, but appear to be influenced strongly by individual 
species characteristic.

Of the species investigated, silver ash gave good results 
with all preservatives except Celcure A and quite often shear strengths 
obtained from treated material were higher than the controls. It is 
interesting to note that with the fluo'-chrome-arsenate preservative a 
better bond was obtained wzith the higher solution concentration and 
shear strength in boil test was above the figure for control by
30 Ib/sq.in.

V A similar although not as clear, pattern occurred w^th 
Queensland maple. Here again, material treated ■with Celcure A ^ve 
low values. The best results were:obtained •with the zinc»-chromic 
acid formulation where the shear strengths approached those of the 
controls.

Queensland kauri surprisingly showed reduction in shear 
strength for all material tested dry, whereas all material treated 
with low concentration preservatives showed shear strengths equal or 
improved as compared with the controls. '

Silky oak and rose alder both behaved rather .badly and in 
nearly all cases showed reduction in bond strength. ••?. ■ •



; The results of the second experiment indicate that the 
effect of glue is significant, Thb 'liquid phenol glue giyes 
consistently higher results in shear strengths. The wood’- failures 
show somewhat similar pattern although some of them show rather low 

figures, ;
Prom the Wo preservatives investigated, the material 

treated' with Tonalith U shov/s in nearly all cases a superior bond to 

that treated with Tanalith C,
(b) Conclusion

In-< considering these results it should be noted that after 
some 20; years use of boron compound for Lyetus immunization, the 
variation obtained ^Aith phenolic adhesives is still not fully-understood 
and failures still occur in industry. On the other hand, little or no 
trouble; is being encoiintered -with sodium fluoride at low concentrations. 
The results', therefore, "with any limited, series o± tests must bb treated 
with due caution. The problem of variability of glued jointb On 
treated veneer or timber is complicated by ,the mdny factors contributing 
to the strength of a joint. The conditions at the interface betv/een 
adhesive and adherend'may be affected by the presence of preservative 
particles* ^adhesion may be limited by mechanical blockage
and penetration may be prevented. In addition to this, the presexwative 
may have seiious effects on the mechanical properties and setting rate 
of the adhesive, ' Purthei, some preservatives may tend to form a gummy 
deposit with wood bxtfactives and so inhibit proper glue contact.

Preservation vzith waterborne preservatives requires ^higher 
solids retentions than that used for lyctus imraimization arid therefore 
surface accumulations can be higher and interface problems increased. 
At the same time it is felt that for veneers, concentrations required 
are such that surface conditions can be coritrolled sufficiently well to 
give reliable results with many species, preservative formulations and 
adhesives. The results indicate, however, that check testing for the 
preservative, species, glue and conditions of operation are essential.



TABLE SHQWINl CLDINl RESULTS OBTAPtSD YQTH VENEERS TREATED WITH 12 PER CENT 
CQPEER FQRAATE and 10 PER CE1\U?. 'ZINC GHRQIvHC ACID

Shear
Strength

Preservatives

Species
10 Per Cent. Zinc I 12 Per Cent. 

Chromic Acid I Copper Formate
Controls

72 lir Dry72 hr
Wood 

Failure 72 hr j DryDry
Boil Test Test [ Boil Test Test Boil Test Test

Queensland lb/sq.in« 312 ' 250 528 294 50A
silver ash . % 97 96 9^ 88 100

Silky oak lb/sq»in» 
% W.F.

203
20

190
40

2Q2
I'L

218
43

326
90

Queensland lb/sq«in. 320 486 213 340 470
maple % W.F. ■ 98 90 QO^ 95 100

Queensland Ib/sq.in. 292 362 290 381 292 405
’kauri % W.F. 92 92 % 81 92 92

1 Rose alder Ib/sq.in. 250
81

316*
A6*

185
74

320
96

252
70

392
98

♦Large number of -wood specimen failures



TABLE SHOWING- GLUING- RESULTS OBTAINED WITH VEIMRS TRE^iTED ^^TH CELCURE k 
AND FLUa-CHRa>IB»^'iRSEIWkTE IN 10 PER CENT. AND 20 PER CENT. SOLUTION

jiMag

' Species

Queensland 
silver ash

Shear
Strength

CelcLtre A

Silky oak 162
95

Wood- 
Failure 

(%)

266
59 i

235 420
93 80

Pluo-Ghr Qme~Ars enat e

Queensland 
maple’

Ib/sq.in,

72 hrjlry 
Boil I Test 
Test I

10 Per Cent J 20 Per Cent J Controls
Solution. I Solution 1

10 Per C!enh.j20* Per Cea: 
Solution I Solution

Que ensland lb/ s q. in, 
kauri 'W.P.

Rose alder lb/sq»in.

218
75

351
12 ■

301
93

572
71

170
- - 55

283
90

72 hr jlry 72 hr Dry 72 hi
Boil Test Boil Test Boil
Test Test j Test

243 363 308 473 243
95 ! 93 96 9Q 95

161 213 155 260 149
93 57 99 95 100

k59
90

Diy
Test '■

72 hr
Boil
Test

355
95

'Test

473
88 '

225
79

235 55^
95

221- 263
: 94 100

97

258
91

297
^7

515
95

452
95

318 [408
95 99

255
95

317
95

257 225
^0- 1..7Q.|ioo

254 J 225 261
92 99 7^ Q5

215 i 292
84 I 99
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DRY STRENGTH AND WOOD FAILURE OF KmjKI PLYVJOaD TREZiTED ;?ITH TaMLTTH U
Ai^D , TANALITH C AND -BCNDED ■YZITH-.UQUID HHH'jQL 7A\iD TEG-Q FILVI



TO STRSI^TH AND. WOOD FAILUKB OF KLINKI ELI?;QaD TREATED WITH -TAISlkLITH U 
AI'D TAMLITH C AND BONDED WITH UQUID PHENOL AND TEGQ Fmi

Preservative
Tego Filin Pheno l - Liquid

3/16 in.
Assembly

'5/Z in.
Assembly 1

3/16 in.
Assembly

3/8 in.
Assembly

Heart 286 300 292 297 Ib/sq.in.

Controls 39 62 80 37 % W.F.
- Sap 214 24.6 231 302 Ib/sq.in.

38 66 77 13 % W.F.- .

Tanalith 0
Heart 237

22
190 i-

22
236
52

23^
12

Ib/sq.in. 
% W.F.

Sap 199 ' 146 .
12

212
26

189
10 r

Ib/sq.in.
% W.F. .

-
Heart 289 296 287 2QQ Ib/sq.in.

■ Tanalith U n 51 56 58 % W.F.

Sap 224 2K1 22^ 236 Ib/sq.in.
68 40 48 % W.F.



172

ITM 6(e). .. .....  ................................... .. ..........................

; MEgHODS^ OF PKBDICTING OR PKTERMIKEMI THE MOISTURE
■ . . ■ GOUTEjCT OF, VENEERSX IN.. DRIERS*

■ Control of final moisture content in modern driers using 
fast drying coiiditions is extremely difficult to achieve because of the 

very rapid changes in veneer moisture content, even below fibre 
saturation point • A number of methods have been tried out or are in 

use in the industry, but none of them can be considered ent •I -paI y 
adequate.

To be reliable and to be of practical value to the industry 
a method of moisture content determination should fulfil certain 
requirements.

(i) . The moisture content should be determined on more than 

one sheet and within a sheet in more than one spot.
(ii) The actual determination ’of moisture content should occur 

inside the drying unit without interruption to the 
drying cycle. ■

(iii) In case of progressive type of driers the determination

or prediction of final moisture content should be
’ attempted fairly early in the drying cycle in order 

to give the operator a chance for corrections.
; Prom the methods of moisture content determiiiation used at 

present in the industry^ the testing of individual sheets with a 
resistance moisture meter is perhaps the most successful one. (Although 
the readings are sufficiently accurate and reliable for most of the 
practical purposes and several spots can be investigated without much 
time delay, the drying cycle is interrupted dinring testing and in 

progressive mechanical driers correction can be made only after 

appearance of incorrectly dried material. Also special precautions 
must be taken when testing hot veneers.

*Eresented by Mr, Stashevski.



173

Caf^city type moisture meters also, giving instantaneous 
readings, can be very useful especially at low moisture cont^ts, but 
extreme care is necessary in their use because readings are affected 
by species density, changes 'within a species, and field penetration 
effects a A special property in their favour is lack of temperature
sensitivity.

The method of sample boards as used in solid timber Hry^ ng 
has never established itself in veneer drying because of the time-' 
consuming nature of the test, and also because to be really successful 
it requires material of reasonable uniformity in density and moisture 
content to start with.

One obvious method, quite often used in industry, mainly to 
avoid sampling difficulties, is the adoption of standard drying times 
in conjunction "with standard drying conditions. In operations "where 
initial moisture content is reasonably uniform, time schedules can be 
successful, but where variations occur, serious difficulties can arise» 
This method is usually adopted by the operators of accelerated veneer 
drying equipment of either the progressive mechanical, or compartment 
type.

In some driers, especially relatively low speed compartment 
or progressive units, inspection of appeamnce, pliability, and tests 
■with moisture .meters can be reasonably successful in end point 
determination, but the extent of sampling is usually limited and 
difficulties arise if high temperatures are attempted.

For fast veneer drjring conditions, other methods have been* 
examined and after careful study it was established that dry bulb 
temperature drop across the veneer in the drying compartment could be 
considered as a measure of the rate of drying and therefore could be 
related to the moisture content of the veneer. This method is based 
on a general assumption that the drier is filled v/ith a constant
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quantity of veneer of the same species and thickness, and that operating 
conditions are accurately controlled at consistent and uniform temperature 
and flow conditions# This method can be very sensitive because air has 
a very low heat capacity» One cubic foot of air at 20°P will fall 
in absorbing only one grain of moisture.

This and the fact that moisture content changes vary rapidly 
in veneer drying call for rapid response in the measuring equipment. 
After many observations and exploratory work, it was finally found that 
the use of thermocouples, wired as differential thermometers, appeared 
to offer the most practical method for veneer moisture content testing.

In compartment units of the cross~flow type, the method has 
indicated the average moisture content for a number of species, and 
hence the end point of drying could be determined with considerable 
accuracy. In addition, it seems likely that with some experience 
the operator will be able to establish temperature differences which 
will give the drying time still required before the end point. This 
will permit maximum efficiency of drier operation since re-loading 
times can be predicted.

In mesh-belt driers without radiant heating between belts, 
prediction was found to be very promising indeed and, by using a 
v/orkshop potentiometer and a reflecting galvanometer, it was found 
possible to locate a suitable position in the drier for determining 
dry bulb temperature differences from side to side across the drying 
belts. As the observation v/as made several minutes before drying was 
complete, it was possible not only to predict behaviour in the drier, 
but also to make adjustments to feed speed to ensure that final average 
moisture content was satisfactory. when the method has been fully . 
developed it should be possible for the prediction device to assume at 
least partial automatic control of the feed rate in driers of this type. 
In one mesh belt drier tested the temperature difference involved under



175

suitable operating conditions was between 20*^ and 30°F on 1/16 in* hoop 
pine veneers to predict end moisture contents in the 8~ 10 per cent, 
average range. In screened units end point differences are usually 
between 1+° and 12°F for 1/16 in. veneers of different species. In 
any one species and thickness the difference appears to be consistent 
to about 2°P.

Results with non-radiant mechanical roller driers have been 
promising but not entirely satisfactory to date. In this case results 
are rather more difficult to obtain because the high thermal capacity 
of both rollers and air ducting (if these latter are present) tend to 
reduce temperature differences when drying is nearing completion and 
determination of the drying load is more difficult.

Unfortunately J) the method cannot be applied to driers which 
are entirely radiant heated, that is, where all heating coils are 
placed between the veneer decks, although it may be useful on cross-flow 
units which use radiant coils only in the early stages of drying.

The arrangement of the theimiocouples in a particular 
installation is, of course, dependent on the drier design, and to some 
extent on its method of operation. In mechanical units vdiere several 
decks are drying veneers simultaneously, it is necessary to install 
thermocouples so that temperature differences existing in each deck 
are observed. This can be arranged by installing an array of 
thermocouples on the inlet and outlet sides in appropriate positions. 
The thermocouples may be ojierated in series or parallel to give a 
single average reading.

In compartment units the location is somewhat similar, 
although it is desirable to place thermocouples fairly low down when 
vertical racking"is used because when short circuiting of air occurs 
above short sheets, the top of the drier would fail to give a temperature 
difference in accordance with moisture content. The readings would
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indicate that the veneer was drier than was actually the case. 
Placement of thermocouples 1 to 2 ft above the bottom edges of sheets 
is‘usually effective and several couples can be used to assure correct 
averaging•

V?hen initial moisture contents and drying rates of -veneers 
are uniform the method can be used to establish the drying time for 
standard conditions and these times used until changes are required. 
It must be emphasized that the method is applicable only to estimation 
of average moisture content and cannot locate high moisture content 
zones of limited area*  Under fast drying conditions this problem must 
be resolved by the drying schedule and the final end moisture content 
as determined for a particular species and operation. The method must 
be supplemented by careful observation of the dried sheets so that wot 
patches can be located with appropriate moisture meters.

ITM 7. TIMBER PHYSICS

(a) SUj^EvOY OF KESMRCH ACTIVITIES*
The four main lines of research into the physical properties 

of wood which have been active since the last Conference are -
(a) The study of vzood-liquid relations.
(b) The investigation of rheological properties,
(c) The determination of shrinkage and density,
(d) The collection of correction data for use ^vith

electrical moisture meters.
(a) Wood-Liquid Relations

One of the most important lines of work in the wood-liquid 
relations field is the recently commenced study of the rate of approach 
to equilibrium during the loss or gain of moisture. This work will be 
discussed under the next item,

*Presented by Mr. Kingston.
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A detailed study has been made during the last 2 years of 
the moisture adsorbing properties of a reproducible sample of mountain 
ash and of its various components, including holocellulose, wood 
cellulose, the hemicelluloses and lignin prepared in different ways. 
The hemicelluloses v/ere found to have a greater and the lignins a lower 
sorptive,, capacity than the v/ood or wood cellulose. The heats of 
wetting from the dry state were found to be roughly in the order of 
the sorptive capacities of the various components. The swelling of 
the isolated lignins have also been studied and it was found that at 
high humidities a large portion of the water adsorbed entered the 
lignin structure to cause swelling, although at lower relative humidites 
the fraction was considerably smaller. Different lignins were found 
to behave very differently, methanol lignin taking up only half the 
moisture adsorbed by KLason lignin,
(b) Rheological Properties

In the field of rheological properties, the vrark reported 
at the last Conference has been continued. Unexplained discrepancies 
between results which were mentioned then have now been found to be 
due to the fact that although green and dry wood under constant load 
show roughly equal proportional creep, wod which is green initially 
but allowed to dry out during test, has a much faster creep rate and 
a considerably higher total creep. This effect has been studied 
fairly fully for mountain ash and work is now being done on blackbutt 
which appears to behave in a similar xvay, k few tests oh radiata 
pine gave similar results. In general, the increase in deformation 
under load has been found to be roughly twice as great for timber 
'i’^yihg out as for that kept at constant moisture content. The ratio 
will probably depend to some extent on the size of the specimens and 
the difference is thought to be largely due to additional stresses 
produced by drying. This is obviously quite an important feature.
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as structural members, especially in larger sizes, ore often loaded 
when green and dry out after the structure is complete and under load. 
The problem may possibly be less, serious for very large members, such 
as large bridge girders, owing to the very slow drying rate. The 
fact that it occurs in both blackbutt, mountain ash and radiata pine 
suggests that it is not appreciably influenced by collapse.

Proportional increases in deformation in compression and 
tension specimens of green and dry mountain ash proved similar in 
magnitude to those in beams of the same material. Previously 
attempts made to compare results for green compression and tension 
specimens with those for initially green beams showed marked differences.

The strength of wood under dead loads has been investigated 
fairly fully for all.types of loading v/ith green timber and has been 
found to fall to about 90 per cent, of the short time ultimate load as 
determined in the testing machine, if held at this load for about 5 min. 
If held at lower proportions cf the short time ultimate load it may 
still fail but at considerably increased times. For instance, at 
80 per cent., in compression and shear, the time to failure is about 
2 hr. In bending, however, at this load the average time to failure 
is approximately 1 day. At 70 per cent,, the time rises to a day and 
a half for compression and shear and about 2 months for bending. At 
60 per cent., it has risen to nearly a month in compression and shear 
and approaches 1 year in bending. These results are very variable 
from specimen to specimen and the figures are based on the average of 
a large number of tests.

It can be seen that these reductions are of considerable 
importance in actual structures should any unexpected weakening occur or 
gross overloading continue for long periods. The v/ork is being 
continued to try to assess the life at various loads more closely in 
order to ensure the maximum economy in design. Other moisture conditions 
will be investigated and work on initially green material is in progress.
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Automatic machines have been developed to enable the 
rheological characteristics of vrood to be studied at very high stresses 
and vrork has been carried out up to 95 cent, of ultimate load in 
relaxation. A sudden increase in the creep rate has been found to 
occur at some\7here between 65 and 70 per cent, of the ultimate load. 
This is above the limit of proportionality. The phenomenon is being 
further studied and the effect of temperature on it will be investigated 
in an attempt to find the significance of the yield occurring at this 
point. Preliminary calculations suggest that the flow units are very 
small, probably of sub-molecular dimensions and associated v/ith a fairly 
high energy of activation (the equivalent of about five or six hydrogen 
bonds), which corresponds with the slow rate at which creep in wood 
takes place.

Cyclic loading tests show that relaxation is closely 
reproducible but that under constant stress a considerable amount of 
mechanical conditioning takes place. This is in the nature of what 
may be called ’’time hardening”. This mechanical conditioning reduces 
both the recoverable and irrecoverable parts of creep but neither is 

entirely eliminated.
(c) Shrinkage and Density

Shrinkage and density measurements have been continued and 
work commenced on the measurement of shrinkage and density of inaiature 
eucalypts. As this work was commenced by a visiting research worker, 
the material had to be obtained quickly and so most of the species so 
far studied are of Victorian origin. However, many of these occur 
also in one or more other States and mat erial v/ill be collected in 
other States for a similar study in the near future.

An attempt is being made also to fill in gaps which still 
exist in our information on the mature eucalypts and New Guinea and 
Island timbers which are being imported into Australia,
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The v/ork done here on shrinkage and density during the last 
25.years has been collected together and re-analysed and prepared for 
puhlication. The results will be issued in the Forest Products 
Technological Series during 1959 and data of particular importance to 
the timber industry will be extracted and published in the Forest 
Products Newsletter.
(d ) Moisture Meter Correct ions

detailed study has been made of resistance type moisture 
meter corrections for brush box# It has been found that moisture 
meter measurements above 20 per cent, moisture content are very 
unreliable due to the unusually large dispersion of the results about 
the mean value. This applies to material from all districts. The 
mean corrections are verjr considerable at high moisture contents, being 
negative corrections of from 6 to 8 per cent, between 20 and 24 per 
cent, moisture content. Work is also in progress on a number of 
secondary species of Western Australian, origin,

A considerable amount of work has been carried out on the 
determination of the moisture content of veneers, including those 
treated with borax. Various electrodes have been used including 
needle and clamp electrodes with resistance type met ears, although the 
latter is an obsolescent type, and low and high penetration electrodes 
with capacity meters; a surface hygrometer ha.s also been used. The 
hygrometer readings appear to be independent of the. presence of borax, 
but there is a small correction due. to variation in equilibiuum 
moisture content from species to species at any given relative humidity, 
as the meter reads relative humidity and not moisture content. The 
main trouble with the results from capacity moisture meters was variations 
in reading due to variations in density. The needle electrodes with the 
resistance meter vzere found to be easy and quick to use and to be only 
relatively slightly affected by thickness. This equipment has the
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advantage, apart from speed, of being in general use for solid timber, 
and so readily available vjith appropriate correction data, and its use 
is being studied in more detail.

Finally, a detailed study of species corrections for radiata 
pine is being made to find the effect of ring age, height in tree, tree 
age and locality of growth on the results. The sample'being studied 
at present comes from two localities in South Australia anl consists 
of material from both crown and butt logs.

Discussion
Mr. Bootle asked Mr, Kingston what was the a.ccuracy of 

moisture meters v/ith brush box at a moisture content below 20 per cent., 
say 12-16 per cent.

Mr. Kingston replied that fairly large negative correction 
is necessary. The variation in readings is larger than for most 
species. It is not possible to use moisture meters above 20 per cent, 
moisture content vzith brush box.

r' l.Ir. Huddleston asked if Mr. Kingston could suggest a suitable
method for determining the moisture content of brush box and Mr. Kingston 
replied that, short of oven drying, he could not. He thought that the 
density variation of brush box is large, which would rule out the use 
of capacity type moisture meters,

Mr, Cokley said it is understood that the Techtron 
manufacturers are bringing out a moisture meter which will read down 
to 5 per cent, moisture content. Veneer mills in north Queensland are 
not temperature conditioned and have conditions of high humidity, and 
he asked whether Mr. Kingston \^s concerned about the Techtron meter 
being used under these conditions,

Mr, Kingston replied that, the temperature presents no problems 
but-trouble may be .experienced because .of high humidity lanless the meter 
electrodes are kept clean and dry. The effect on insulation’ resistance 
is important.
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Mr. Gckley said that some members of the industry in 
Queensland regard moisture meters as an accurate means of measurement. 
In veneer mills they have found results which are inconsistent and do 
not agree with the correction figures of the Division of Forest Products. 
There are no corrections for a large number of species, especially 
imported ones. Meters are used blindly and their limitations are not 
recognized. His department is concerned about this and would like to 

give industry a suitable means of measurement,
Mr. Kingston mentioned that some imported timbers are 

difficult, especially where mixed species are marketed. He suggested 
that correction figures could be forgotten in such cases.

Mr. Huddleston said the variation in corrections for Borneo 
cedar is similar to brush box. Correction figures for some species 
around 12-15 per cent, moisture content are only about 1 or 2 per cent. 
They cften use moisture meters without applying corrections.

Mr. Cokley asked what is the effect of boron concentration 
on the results, especially in veneers'. It is not uncommon to find 
differences of three or four concentrations along veneer. Could this 
matter be looked into?

ITEM 7(b)
RATE OF SOKETION OF MR VAPOUR BY WOOD*

The rate at which a sample of wood, e.g. a l in. board, 
responds to a given change in external humidity conditions is determined 
largely by the time required for moisture to diffuse from its surface 
to the interior. It may therefore be expected that, if the thickness 
of the wood specimen is reduced, the time required for it to reach 
equilibrium following a change in humidity conditions would be 
considerably lessened. However, recent experiments have indicated

*Presented by Dr*  Christensen.
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that there is' apparently a limit to the extent to which reduction in 
specimen size is effective in increasing the rate of sorption* Thus 
it has been found for very small specimens, for example, less than 
1 mm in thickness, that the rate of approach to egni lihT-i nm is 
independent of the shape or size of the specimen and, further, that 
the rate is very much slower at high humidities than at low humidities. 
Prom results such as these it is clear that diffusion is not the main 
factor limiting the rate of approach to equilibrium.

These observations are of considerable importance "wdiere 
the conditioning of "wood in a finely divided form is required, e.g. 
in the processing of wood chips, wood shavings, wood flour, ground wood 
and possibly also wood pulp and paper. Experiments have been carried 
out to study the rate of approach to sorption equilibrium of small 
wood specimens and an outline of the pre!-i mi nary results is now 
available. These experiments were carried out in vacuum but it is 
expected that the conclusions will apply also to the equilibrium of 
finely divided samples in air, provided the approach to equilibrium 
is not limited by the rate at which water vapour is transferred from 
the atmosphere to the surface of the wood sample.

Briefly the results of these experiments show that the 
rate of approach to equilibrium following any increase in relative 
humidity is detemined entirely by the values of the humidity before 
and after the change according to the relationship hit log = 
constant, where t is the time required for any fraction, e.g. half,
of the total change in moisture content to occur and p. and are the •^1 -^f
initial and final humidities respectively. This relationship indicates
that at high humidities where both p„ and p. are large and consequently 

^f • .log IS small, that the time required to reach equilibirum is much 
■^i

greater than for a similar change at low humidities, For instance.
it was found that, whereas the time required to reach half the total
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change in moisture content in a step from dryness to 1.5 cent, 
moisture content was 0.0625 hr, the corresponding time for a similar 
change in moisture content from 13.5 per cent, to 15.0 per cent, was .

28 hr, i^e. a change in rate by a factor of 450. However, it was 
observed also that the time required to attain half the total change 
in moisture content from the dry state was independent of the final 
humidity or moisture content chosen. These observations denote a 
behaviour obviously different from that which would be expected if 
diffusion was the controlling mechanism and, in fact, calculations 
using diffusion coefficients determined from experiments on large 
samples indicate that times very much less than those found expeiimentally 
should be needed to reach equilibrium, particularly at the hi^ 
humidities. A tentative explanation of the phenomenon depending on 
the rate of relaxation of internal stresses accompanying the swelling 
of the vzcod has been suggested.

Experiments so far made have been confined to changes 
involving increases in humidity and moisture content. Under these 
circumstances it appears that, when conditionii:ig finely diyided wood 
to a given humidity, equilibrium will be reached more rapidly the lower 
the initial moisture content. This may be of importance, for instance, 
in the conditioning of ground wood in hardboard manufacture.

Discussion

Mr. Cokley asked if veneer were overdried and then block 
stacked would it return to equilibrium moisture content.

Dr, Christensen replied that the results of his experiments 
suggest that the further the veneer is overdried, the faster it will.-- 
return to the equilibrii^ condition. The experiment wa.s carried out 
in vacuum •^vhere an. unlimited supply of water vapour was readily available 
to the sample. It presupposes that the limitations to speed of 
equilibration of the veneer are not imposed by the rate at which 
moisture can be transferred to the surface of the veneer.
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Mr« Wickett asked vzhether one is to infer that there is no 
such thing as a particular equilihriura moisture content value for a 
sample at a given humidity#

Py.t Christensen said that this v/as so, and has been found 
also in materials other than wood# Results of these experiments show 
that the equilibrium moisture content at a given hum-i H-i ty depends on 
the size of increment in moisture content by which it was reached and 
that higher equilibrium moisture contents are obtained follovvlng large 
increases than those obtained following small increases#

Mr# Wickett asked if it could be inferred that different 
species under the same atmospheric conditions should reach different 
equilibrium moisture content values#

Dr, Christensen said yes, but there is an additional factor 
in that case arising from differences in composition of wood of 
different species #

Mr# Huddleston mentioned that tests were made at the 
Division of Wood Technologic before the war on several species and 
measurements of moisture content made over several years# Specimens 
approaching equilibrium showed a gradual continuous decrease in 
equilibrium moisture content with time. About fifty species were 
tested and different equilibrium moisture content values resulted in 
each case# War interrupted this work,

Mr, Kingston said that if Dr# Christensen were to leave 
the samples in his experiment for an extended time, they may in time 
reach the same equilibrium value.

Dr. Christensen pointed out that from the rate of change 
of moisture content at the time of ceasing the tests (1 month}, he would 
have to leave the sample^ for roany months in order that both could have 
the same equilibrium moisture content • -•
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ITEM 7(c)

EExBCTRIGAL BffVIEE STKBNG-TH OF CROSSARMS*

The purpose of impulse testing is to study the effect of 
voltage surges of short duration, such as those caused, by lightning, 
on electrical installations arid, their component paints• Experience
in the field has shown that transmission lines with wooden crossarms 
offer a hi^er resistance to breakdown due to lightning, than do ones 
made v/holly of metal •

Considerable interest has been shown overseas, particularly 
in Sweden and the United States of ilmerica, in the ability of wood to 
withstand impulse voltages due to lightning when incorporated, 
particularly as crossarms, in transmission line structures. Most of 
these tests have been carried out on softwoods arid until 195^ practically 
nothing was known of the impulse strength of hardwoods. In 1956, 
preliminary tests ■v/'ere carried out at the University of Queensland using 
an impulse generator which had recently been installed there, to compare 
the impulse strength of some Queensland hardwoods with figures published 
overseas for softwoods.

Wood is knov/n to offer poor insulation to 50 cycle voltages 
of long duration and with such voltages there is considerable risk of 
it igniting. Thus it cannot be counted upon to meet the demands of 
voltages of appreciable duration at operating frequencies and these 
must be entirely met by porcelain insulators. On the other hand, it 
has relatively high strength to impulse voltages and when dry, softwoods 
can withstand 4^6 kV/cm and when moist or exposed to rain, 3"4 kV/cm, 
vhen wood alone comprises the insulating material. ' Hardwoods appear 
to be at least comparable in this respect with softwroods.

In addition, wood possesses arc quenching properties which 
are of considerable interest and which have been investigated in detail 
for Douglas fir.

*Rresented by Mr. Kingston.
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The possibility of carrying out further work at the University 
of Queensland has been discussed by Professor S. A. Prentice of that 
University, with respresentatives of the Electricity Supply Association 
of Australia and of this Division, and certain general proposals have 
been put forward concerning the nature of the work which shoiild be 
carried out. The work would aim at determining the most suitable 
tiriliers for use for this purpose and the best treatment and design 
from the point at view of protection against breakdown due to surges, 
as a guide to future practice and to develop suitable empirical 
fomulae for impulse strength of transmission line structures ♦

The considexation of financial arrangements has been 
completed but details of the research programme are not yet f inp Uy 
decided upon# Hovzever, a Research Fellow has been appointed by the 
University of Queensland to carry out work on impulse testing and he 
is at present studying the impulse strength of fibreglass laminates, 
but will be in a position in the near future to carry out work on wood* 
This Division has agreed to take part to the extent of co-operating in 
the planning of the work, discussing its interpretation, sending an 
officer to Brisbane for one or more short periods to co-operate in its 
initiation, and co-operating throughout, "where problems "within the 
sphere of the Division's programme arise.

One of the biggest problems v,ill be the collection of 
material of suitable species and this is a problem in which it is 
hoped that the forest services in the various States will be vn n i ng 
to co—operate, as, "vwLthout their assistance, the work becomes virtually 
impossible to carry out. The purpose of outlining this work here is 
to enable representatives from the various States to know what is 
intended and the purpose of the proposed "work so that when the matter 
is brought before them at a later stage for more detailed discussion, 
they will be familiar, "with the general purpose of the work and 
arrangements already made.
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Factors such as species, moisture content, temporary 
surface wetting, preservative treatment, surface deterioration and 
Vizater shedding are under consideration for investigation. It vm.ll 
obviously be impossible to test all species commonly used in crossarm 
constiuction but a few of the most important will be selected •initial 1y^ 
in discussion with various authorities, for the early stages of the work.

ITEM 8. UTILIZATION

(a) REVIEW OF ixDVISQRY.. WORK*

The Division of Forest fbroducts is used as a source of 
information on forest products. Thousands of enquiries are received 
per annum and many man hours are occupied in dealing with them. The 
Utilization Section has to advise on timbers suitable for stated purposes 
almost every imaginable use being covered in the course of time. 
Information is also requested on the properties and uses of specific 
timbers.

Contact with industry is maintained to give background 
knowledge of requirements and practices. Observation and systematic 
recording build up information. Investigations within the Division 
and by others in Australia and overseas establish data that are drawn 
upon to answer enquiries. 'The Division has an Znformation Officer, 
and the Utilization Section has an Experimental Officer engaged full 
time on advisory vrark, assisted by others in the Section when necessary.

Work in the advisory field does not require the scientific 
experiment, analysis and conclusion that is characteristic generally 
of activities of other sections.

Over the years we have endeavoured to prepare statements 
on species and indi'vidual uses. These are available for distribution

*Presented by Mr. Turnbull.
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have expedited our handling of enquiries. Probably they have 
reduc^ the number of enquiries reaching us as they disperse the sources 
of anfoirnation and meet needs before they are framed as questions to us»

■ We act in advisory capacity to Departiaents, a Service 
Ib.ckage Committee, Standards Association, etc,, and lecturing makes a 
further demand on our time.

Constantly recurring topics are; timbers for flooring, 
weatherboards, joinery and furniture, with advice lately being specially 
requested on the suitability of Malayan and New Guinea timbers for these 
purposes. Sporting equipment such as boats, skis and archery items 
are of continual interest, requests being received for suitable timbers 
and manufacturing techniques. In the housing field the finishing of 
flooring, exterior finishing, special timbers for panelling and other 
features are the subject of repeated enquiries.

Advice on r?nnufacturing processes is frequently requested. 
This sometimes requires recommendations for the layout of pinning mill 
joinezy plants, furniture factories, special woodworking plants. 
Recently numerous enquiries have been received relative to briquetting 
and the manufacturing of particle board.

Some enquiries require experimental work before they can
be answered, e^. finger jointing.

Techniques for end jointing have been under consideration 
as a means for developing utilization of shorts. It is understood 
fairly generally that butt jointing of square ended pieces is 
practically impossible under industrial conditions, and that scarf 
jointing promises to produce the strongest joints.

There has been investigation and development in Europe and 
North America of variously shaped end joints. Publicity given to some 
of the machines developed for finger-jointing stimulated interest in 
Australia and many requests for advice have reached us.
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In order to determine the influence of various factors on 
the efficiency of joints in Australian timber we have made cutters out 
of steel dado heads in the Division, profiled various timbers and 
studied the relation of strength of joint to conditions of preparation. 
The tips of the cutters were made as thin as could be consistent with 
wearing qualities, the tips being 1/16 in. and the root 3/4 in. The 
slope of the profile they made approximated that of the slope of grain 
approved for standard grade structural timber. The length cf finger 
was Ig- in. for slope of 1 in 12. As we used a single cutter head in 
a milling machine, the profile had to be reversible, every second piece 
therefore being inverted for assembly. Two and a half fingers were 
milled in a 1 in. depth •

As end grain gluing was known to be the weakness in end 
joints loaded in tension and 1/16 in. regarded as a convenient thickness 
for tips of cutters, some tests were made to determine the influence 
of the thickness of the fingers left on the tension face (underside) 
of flooring loaded in bending. Removal of discontinuity of grain on 
the underface was shown to result in the following.

Thickness of end of finger
on underface 1/16 in. 1/32 in. 0

Percentage strength of
unjointed 63.8% 68.1% 74.5%

Interest of a firm in South. AustraJLia was aroused in 
finger jointing and three timbers were sent to U.S.A, for finger 
jointing under commercial production conditions and returned to this 
Division for test. The profiles used had tips of 3/32 in. and 
fingers 11/16 in. and 1 in. long. The strength of the joints in 
bending, compared with the strength of unjointed lengths v/as as follcws:- 

Radiata pine - 54 ~ 89 per cent.
Mountain ash - 45- 66 per cent.
Karri ~ 45 - 49 per cent.
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Samples csf cypress pine also jointed in U.S.A, vzith fingers 
11/16 in. long were sent to us for testing and shown to have 60 per cent, 
of the strength of unjointed timber in bending.

The specimens we have jointed in this Division have been 
put together with various glues and at end pressures from 100 to 
1,200 Ib/s q.in. For timber of medium density there proved to be 
little increase in strength when end-pressure rose above 200 Ib/sq.in. 
Joints from 37 per cent, to 70 per cent, of the strength of full length 
pieces v/ere produced. More recent work on jarrah assembled under end 
pressures of 200 and 600 Ib/sq.in. showed that 60 per cent, joint 
strength could be attained with 200 Ib/sq.in., but that some higher 
strength resulted with 600 Ib/sq.in. Possibly there may be merit in 
exceeding 200 Ib/sq.in. with dense timbers.

Under coiamercial conditions we expect 60 per cent, joint 
strength to be maintainable. We regard this as more than essential 
for domestic flooring. The Timber Mechanics Section assembled panels 
of finger-jointed flooring vdLth matched unjointed pieces and subjected 
these to the C.E.B.S. proof test (700 lb on sq.in. area for 15imin) 
and found that joints with 37 per cent, strength withstood the proof 
load.

Discussion • '
Mr. Bootle said that in New South Y/ales clear finishes had 

been found to have a life of 12 months only ai'id eucalypt weatherboards 
were far better painted. He felt that the use of clear finishes on 
radiata pine might encourage decay. • He though that a warning should 
be given the public. Also it was not in the favour of timber to be 
treated in this'way.

]VIr. Huddles_ton commented that Mr. Bootle had been testing 
clear finishes wd.th disappointing results. Even the most promising 
materials had broken down quickly. The Madison formula did not stand 
up to test.
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ITSM 8(b)

INDIAN RklLVYAY SI^EEEBR CONTRACT ~ SUITkBIUTY
OF. VARIOUS TIMBERS

Mr, Huddleston said that he had asked for this section to 
he included because there vvere, to his way of thinking, several 
anomalies in the grouping of the acceptable timbers which he felt 
should be discussed# It was important that the views of the various 
authorities should be known to each other he felt, since a supervising 
engineer of the Indian Railways was at present in Australia discussing 
the suitability of the various timbers for sleepers.

His own thoughts were that it was anomalous for river red 
gum to belong to group (1) and forest red gum to group (3), that white 
mahogany should be included in group (1), and blackbutt, yellow and 
white stringybark to group (3). Otherwise, he felt that the grouping 
advised by C.S.I.R.O. should stand.

9. F.A.O. CONFERENCES, OVERSEAS VISITS, ETC.

(a) MAI3RID CONFERENCE

Mr. Clarke. Two reports were prepared on the Fourth 
F.A.O. Conference on V/ood Technology, Madrid, April-May, 1953so 
that further reference here is unnecessary. There was one other 
matter outside the normal scope of the Committee that was discussed 
at the Madrid Conference, that is, the formation of an International 
Association of Wood Technologists. This matter was discussed at the 
Paris Conference, but only limited progress had been made since. To 
encourage the formation of the Association, FJL.O. agreed to help out 
with the initial work leading up to the inaugural meeting of the 
Association.
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committee was set up, with Dr. Thunell of the 
Swedish Forest Products Laboratory as Chairman, to collect all possible 
information on similar organizations to assist in drafting a 
constitution and assembling general ideas as to how the Association 
might be run* This ad hoc committee was world-wide in scope and 
included some fifteen or tAventy delegates* Several informal meetings 
on the matter were held during the Conference, and the general fpel-ing 
of all the delegates was that the Association should be run entirely 
by the wood technologists themselves, and that it should be started up 
in a modest way. It was suggested that a secretary and someone to 
assist the secretary would be needed. Keeping people informed as to 
VThat was happening in different parts of the world, putting wood 
technologists in touch with one another, and arranging conferences, 
meetings, etc., "would be the major initial function.

I agreed to be a representative on the committee for the 
Australia - New Zealand region, and it was pointed out that it was 
hoped to hold a meeting of the committee during 1959• I pointed out
the difficulty of representation from more distant countries for a 
purpose such as this® However, once we know when the conference is 
likely to be held we may be able to arrange representation from somebody 
from Australia or New Zealand \iio is overseas at that time.

It was generally agreed by those present in Madrid that 
the organization should not set up an examination for membership or 
maintain too strict a control over the academic qualifications required. 
This would be impracticable in view cf the world-wide membership 
contemplated. The requirements for membership would be a reasonable 
technical education and an interest in the wood technological field. 
It could include anyone who was doing research or acting in a te^^bnical 
capacity in industry or in Government Departments. Thus, it
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won 1H include our Research and Experimental Officers • However, it 

would not include, in the major grade of membership, people with 

training such as kiln operators.
The pn.q g-i b-i 1-i ty of keeping people in touch through trade 

journals was discussed. In some countries it was felt that this 
means could not be used because of competition between the journals, 
so that this was a problem which would have to be worked out in the 
various countides. In Australia, we could get the Australian Timber 
.Ton-rna 1 to publish periodical notes, and in New Zealand the New Zealand 

Timber Journal could do likewise.
It was felt that wood technologists in countries behind 

the iron cujrtain are likely to become members, and that this might 
help the difficult position of maintaining technical contact with these 
people. The rate for the major membership classification has not yet 

been fixed, but all agreed that it should not be too high J probably 

one, or at most, two guineas per year. ’
I would be interested to know whether such an Association 

would be likely to receive support in Australia,
After some discussion on 'the points raised, it was generally 

agreed that support would be forthcoming from Australia,
/

ITM 9(b)
ASIA«<PACIFIC FORESTRY COIAMISSION

(i) BANDUNG- CONFERENCE - =•
The Fourth Meeting of the Asia—Ehcific Forestry Commission 

was held in Bandung in 1957 • There was no forest products delegate 

from Australia, although a considerable amount of mfoimiation was 

prepared for the conference.
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(ii) W DELHI CQKFEKENCE

The next conference wa.s to have been held in 1959> Dut because 
of changes in the personnel in the P.A.O. Regional Office in Bangkok 
(Purkayastha has retired and has been replaced by Aung Din) it ■was 

decided to postpone the Fifth Meeting of the Commission until" 19^0» 
It VTill ncm be held in New Delhi in the second half of January and 
associated -with it will be a meeting of the Teak Sub-Commission,

ITEvl 9(c)
BRESERVATIQN CONFERENCE

PeA.O, propose to hold a Preservation Conference in 1959 
to consider the setting up of a permanent committee dealing A^vith 
preservation matters. This committee would probably ultimately come 
under the control of the Wood Technology Committee. Originally it 
was proposed to hold the preservation conference in this region, 
possibly in India, but it is now more probable that it vnLll be held 
in Europe in 1959* The conference will be quite a small one of six 
to ten people who vzill be invited by F.A.O. to consult with them and 
advise on the setting up of the permanent preservation committee, 
(This conference has now been fixed for 1st to Ath December, 1959, 
in Rome).

ITEvl 9(d)

HJLP AND Paper RuSG-IONaL CONFERENCE

A conference on pulp and paper in the Asia-Phcific region, 
similar to that held in the Latin-America region, has. been listed for 
i960. It was originally proposed to hold it in 1959, but present 
indications are that it will be held in Japan in the second half of 
i960.



ITSvI 9Ce)

.• WORLD FORESTRY COKFERENCE
This is to be held in Seattle in August, I960.

ITIM 10, SAV^MILLINO

.' , (a) GENERAL

Mr, Turnbull said that sawmilling equipment and techniques 
are under continual examination, A review of overseas practices and 
suggestions for Australian industry were delivered at the E.S.T.I.S. 
Conference (Port Macquarie), and also in Grafton and Brisbane, and 
published in the Australian Timber Journal,

The full potential saving of cutting to size on the 
breaking-down bench is not generally appreciated, and technical help 
is being given where required,

. Sawing patterns on the species, E, sieberiana, E, regnans 
obliqua have been studied in the laboratory with special 

interest in the effect of different sav/ing patterns on distortion. 
Balanced cutting on each side of the log was shown to be necessary.

ITEM lQ(b) ,

SAYALNG INVESTIGATIONS*

(a) Studies of Breaking-Down Sawing

The last Conference suggested that a study should be made 
of breaking-down techniques on twin-circular saws to determine how 
their efficiency could be improved, A series of savoill investigations 
was accordingly commenced in which typical tvd.n-circular saw breaking­
down machines were studied with respect to the times taken to perform 
the various operations, the sawing accuracy and the factors which affect 
the operational times and the sawing accuracy. The results of this

*Presented by Mr, Jones.
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work were reported at the E.S.T.I.S. Conference held in April-May, 1958, 
and have since been published under the title ’’Improving the Work 
Balance between Breaking-Down and Benching”.

The studies demonstrated that twin—circular breaking-down 
machines are not as a rule being utilized to their full capacity. 
Hence, if the accuracy of these machines were improved they could 
perform some of the heaviest and slowest cuts now made on the No.l 
bench and could also deliver dimensioned flitches to the bench. 
Considerable savings in sawmill costs would then be achieved.

This work is*complete,
(b) Power Studies in Sawmills

, Following the last Conference the Division of Wood Technology 
of the Forestry Commission of New South Wales offered their assistance 
in extending this work into the State of New South Wales. The Division 
of Wood Technology was accordingly loaned the necessary equipment and 
is at .present engaged in making power consumption studies in a 
representative selection of sa^vmills. An officer of the Division of 
Forest Products participated in the first study which was conducted at 
Bulahdelah, New South Wales, and the studies are being continued until 
the'planned selection of mills is covered.

In addition, the vVestem Australian Forests Department 
conducted a power study in a Western Australian sawmill and equipment 
loaned by the Division of Forest Products was used. The results of 
this study are still being computed and analysed. Additional studies 
in other areas of VZestem Australia are proposed by the Forests 
Department and "we will again loan them equipment for the vrork.

The co-opemticn of State bodies in extending this work to 
sawmills in other States, whenever opportunity arises, will be appreciated 
It is not proposed to publish much about these studies until an 
Australia-wide picture of power requirements is obtained.
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' (c) Saw Speeds
k considerable ajnount of interest in the use of slower saw 

speeds has been stinmlated in the sawnilling industry. The traditional 
rim speed for circular saws is 10,000 ft/min, but sawmill studies have 
shown very clearly that slower speeds have the following advantages

1. Power consumption is reduced,
2, Saws are more stable and cut straighter. 

Sav/s last longer before needing sharpening.
These advantages showed up very strongly in species such as brush box 
(Tristania conferta) which are difficult to saw, and have virtually 
revolutionized the sawing of such species.

While it has been established that a rim speed of 7,000 
ft/min is better than 10,000 ft/min we are by no means sure that this 
is the best speed for all conditions. Sawmill studies have been 
conducted at other saw speeds in a variety of species, and it is hoped 
to determine optimum speeds for some important sawing conditions. 
This work will also be continued in our laboratory sawmill.

The fact that saws are more stable and cut straighter when 
run slower leads one to consider the use of thinner saws to save on 
recovery. A sawmill study was recently conducted in Tasmania during 
which the sawing characteristics of sa’ws of various gauges were studied 
at three savr speeds. The work covered both the tv/in—circular 
breaTri ng—d ovwi machine and the No,l bench. The results of this study 
are still being computed, but some interesting facts have already been 
revealed. For example, on the No.l bench at rim speeds of 8,500 ft/min 
and 7,800 ft/min, in., 12-gauge saws operated very well and are now 
being used regularly at 7,800 ft/min. The species sawn is mainly 
alpine ash (Eucalyptus gigantea). A 13-gauge blade sawed fairly well
at the slowest speed, but its behaviour "was too erratic to allow its 
constant use. Such gauge reductions on breast bench saws can effect 
useful gains in recovery.
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On the twin«-circular hreaking-dovm. machine 66 in,, 9“gauge 
SQ.WS cut very well at a rim speed of 7,800 ft/min. This could lead to 
useful savings when "breaking-down machines are used to prepare 
dimensioned flitches for the No.l bench.

When considering saw speed, saw stability and plate thicknes 
saw tensioning must also be considered. Saw stability depends so much 
on tensioning that the above work is incomplete until more is known 
about the influence of tensioning on the results. Hence the above 
studies are novz directing us towards a fundamental study of saw 
tensioning. Some preliminary work has already been done to determine 
how the stresses which result from a given amount of hammering can be 
measured.
(d) The Pendulum lynamometer

This sav/ing research instrument has now been developed to 
an advanced stage and is being used to study the cutting properties of 
single teeth. Both the tangential and radial cutting forces can be 
measured with the pendulum. The tangential cutting force is determined 
using the fact that the angle of swing after cutting is proportional 
to the energy extracted in the tangential direction. The radial force 
is determined by measuring on a cathode ray oscilloscope the change in 
capacitance between two plates separated by a thin rubber pad. As far 
as we are aware, this is the only pendulum dynamometer in the world on 
which radial forces are beiig measured, A similar capacitance system 
is being perfected to measure the forces normal to the cutting direction
(e) Studies of Clearance Angle for Circular Saws

In preliminary investigations cf the clearance required for 
circular saw teeth ripsav/ing under Australian conditions, the wear of 
lacquer applied to the teeth was studied. "Various clearance angles 
were applied to different teeth on the. one savr in the range from 0° to 
21° in increments of 3°, The bevels and hogs were accurately filed,
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using a special filing jig. Ereliminary work with several species, 
feed, speeds and depths of cut indicated that commonly used clearance 
angles are prohahly well chosen (even though the clearance required 
for controlled laboratory tests “is generally less).

In an effort to reduce the effect of the variables 
attending the use of standard hogged teeth in these tests, later work 
has been done using flat-topped spring-set teeth. It has now become 
evident that a large number of hitherto unrecognized factors influence 
the clearances, which in theoiy and in the laboratory can be as small 
as 1® without interference on the tooth top. (Por example, tooth 
deflections have caused excessive amounts of lacquer wear on the tops 
of teeth). The giradual identification of these factors is teaching 
us much about the operation of circular saws, and these studies are 
being continued.

In addition to the work done on saws, single teeth have 
been studied using the pendulum dynamometer. The results from the 
pendulum dynamometer have shown a much closer' correlation with the 
results of accurately controlled tests at the savz bench than was 
anticipated, and thi's raises our confidence in pendulum dynamcaneter 
studies. This work is also continuing,
(f) Chain Saw Investigations

Chain sq.w studies have been continuing, and with the 
conclusion of the v’ork reported in the article ’’The performance of 
scratch type power saw chains” attention was given to testing single 
teeth on the pendulum c3ynamometer. The first studies have dedit with 
the effect of clearance angle on the cutting forces, and they indicate 

that there is a disproportionate increase in the cutting forces when 
the clearance angle is reduced below ■^®,

Attention has been given to determining the conditions 
under which ripping can be achieved with chain saws. It was found
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that if* the gauge—type chain vzere used and the teeth kept sharp, 
satisfactory ripping cuts could be made in logs.

Cutting tests on locally made chains are being conducted 
from time to time at the request of manufacturers, and advice given 
on tooth design for Icxjal conditions. A testing procedure for 
comparing the output of various chain saws in the field has been 
developed.

Discussion

I4r. Jennings said that some engineering appointments had 
recently been made to their staff in Queensland and they would be happy 
to co-operate Vizith the Division of Forest Products on studies in savffiiills

ITW 11

IliVBSTIGATIONS WO THE ECONOMICS OF PLAICTATION LQCCING-*

About 18 months ago, the Division of Timber Supply Economics, 
Forestry and Timber Bureau, commenced an investigation into the costs 
of logging in plantations of Plnus radiata in the A.C.T. For the 
purpose of this investi^tion, the follovzing operations vzere studied

1. Felling.
2. Trimming.
3. Cross cutting,
A* Snigging.
5. Loading.

Tfrom analysis of the results it appeared that loading and 
snigging were operations in vrhich there was most room for improvement. 
Various methods of loading and snigging were then investigated with a 
viev/ to ascertaining the effect of different sets of conditions and 
the methods most suitable to each.

*Presented by Mr, Blight,
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The field study on loading methods has now been completed. 
The study on snigging is more difficult owing to the greater variations 
in conditions,encountered, hut the costs of some different methods have 
been studied and the trends cf changes in these costs, as conditions 
cliange, have been asce2?tained. Reports on both loading and snigging 
studies will not be available for a few months owing to lack of staff 
needed to complete them.

It is now proposed to investi^te other methods of loading 
and snigging giving particular attention to avoiding some of the 
unsatisfactory aspects of the methods already tested, such as increase 
in soil erosion and siltation which occasionally develop from them. 
In particular, attention 1,7111 be given to up hill snigging as against 
dovwi hill working.

Shortage of staff has permitted very little work being done 
on the other operations in logging in plantations, but when staff 
permits it is intended to extend the present studies to felling and 
hauling of logs in plantations and all the operations associated v/ith 
logging in the native forest.

Discussion

Mr. Huddleston asked what are the indications of the results.
LIr. Blight replied that the study of loading methods 

indicated that the crane truck was the most satisfactory and economic. 
Next came parabuckling of full length logs as in Queensland. Next 
came the independent crane, then loading from ramps. A bad last in 
economic loading were hand loading methods. The study revealed that 
the cost of loading increased with the size of log being handled.

Of the South Australian type crane trucks, the heavier 
unit y/as the more economic in terms of volume carried and height raised.

Mr. Huddleston asked for copies of Forestry and Timber 
Bureau reports.



203

Mr« Jermln^s asked for copies of Forestry and Timber Bureau 
reports and gave a resume of logging investigations on hoop pine.

Investigations showed that a rise of 3/- per 100 super ft 
in extaraction costs could mean a 20 per cent, loss in the nett return 
from a plantation. Un parallel observations to those of the Forestry 
and Timber Bureau, there appeared to be little room for improvement in 
cutting but snigging and loading offered the best opportunities for 
cost improvement.

Felling is done by axe for small trees but trees over 26 in, 
G.B.H.O.B. must be felled by saw to reduce stumpage — too much waste 
in axe scarfing. Felling costs were lOd. per 100 super ft cheaper 
v/ith axe than with hand saw. Nothing has been done on chain saws. 
Felling costs for average trees 2? in, G-.B.H.O.B. are approximately 
3/5d. per 100 super ft. The snigging studies shewed indications that 

costs increase vzith increasing slope.
Mr. Blight requested copies of reports on the above work 

and asked was there any statistical correlation between cost and slope.
Mr. Jennings replied that it appeared that this might be 

so, but the study was a limited one.

I/Ir, Blight said he had found correlation of cost with horse 
snigging and distance but not with slope and volume, as there were so 
many side issues to confuse the investigation.

Cross-cutting time per unit area decreases with increase of 
log size, but this was not so with felling cuts. There vas a 12 per 
cent, increase in cost of cross-cutting logs under 6 in. diameter.

Mr, Colwell queried the use of cable extraction.
Mr, Blight said he was very interested in cable extraction 

but he knew of none in softwood plantation logging.
Ivlr, Turnbull asked if cables were used in the Bright pine 

plantations•
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M3?» BenaJ.Xa.ck said the cable system had been used but there 
were lots of difficulties j, mainly due to the types of equipment being 
used. They were net successful so far. Cables, wood chutes and 
metal chutes had been tried,.

Jennings mentioned the possible use of small portable 
Swiss winches, and said he had grave doubts about the use of expensive 
mechanical equipment for snigging. The capital investment had to be 
considered and the equipment must be operated without damage to 
remaining timber stand. Horses could be used on slopes up to JO®, 
Snugging distances were usually J chains and sometimes up to 8 chains 
to the roadway. Costs were around j/- per 100 super ft.

Mr. Benallack agreed vTith the remarks of horse sniggi ng 
versus mechanical snigging, but said in Bright and . Ovens areas slopes 
were too steep for horses,

Mr. Reid said he had no reports on the operation of the 
Jyssen skyline, but it was still being used and seemed to be quite 
effective. Horses were also used for snigging thinnings,

Mr, Blight asked about damage to trees and the use of 
chutes.

Reid replied that damage was not serious but no 
specific studies had been done — could not comment on chutes,

Mr. Clarke stressed the need for operational research in 
logging and mentioned the operations of the British Forestry Comnission 
in Scotland.

' Huddleston agreed with Mr, Clarke and said logs were
getting too big for horse snigging. Access roads were made for 
trucks but there were difficulties 'with cranes and logs p-humnng up 
the road so that the trucks became bogged.
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ITEM 12

KSVIB\7 OF COLIABOiRATION IN RESEARCH ACTIVITIES

Mr, Huddleston mentioned that in New South Wales a commission 
investigating overlapping between various Government departments has 
had the effect of bringing people’s attention to this overlapping, 
G-enerally speaking, the arrangements with the Division of Forest Products 
are very good. There is very little overlapping, and, in some sections, 
there is complete agreement as to the work which will be done.

Because of the relationship between the Division of Forest 
Products and the Plywood- Board, and the very high standard of work 
which is being done by Mr, Gott st ein, there are requests for work to 
be done by officers of the Division of Forest Products, They are 
coming into New South Wales to do that work without advising the 
Division of Wood Tecnnology that they are coming, with the result that 
an officer from the Division of Forest Products often visits a plant 
immediately following an officer from the Division of Wood Technology,

. lir, Huddleston said he would like to see some arrangement
made vdiere the Divisions con work in closer, co-operation in this regard. 
They have no objection to the work being done by C,S,I,R.O,, but do not 
like the position mentioned arising,

xVLr, Clarke said that the problem with Plywood Investigations 
staff is difficult because this is sponsored work and arrangements for 
visits to plants are made through the Secretary of the Australian 
Plywood Board, Itineraries are usually flexible and are changed at 
short notice in response to special requests. The officers conce3?ned 
are working long hours and it is only possible for them to keep in 
touch with the Division informally, usually by long distance telephone 
calls.
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Under these circumstances it is not possible to keep other 
organizations fully informed of officers’ movements. Mr. - Clarke said
that the Division -would- do eveiything possible to alleviate the 
situation, but he was not hopeful of this being at all adequate.

Mr, Jennings said, he had discussed this matter with
Mr. Gott stein, and he appreciated the problems involved. He offered 
the co-operation of an officer in North Queensland v;ho could be of 
material assistance.

Mr, Huddleston said that in the building research field 
there is the question of the set-up between the Di-vision of Building 
Research, the Commonwealth Experimental Building Station and the 
Division of Forest Products. For example, the Commonwealth 
Experimental Research Station puts out designs for nailed roof trusses, 
the Division of Forest Products is interested in domestic roofs, and 
there is a suggestion that the Experimental Building Station proposes 
to extend that work into free designs of roof trusses. The Division 
of Forest Products is proposing to publish suitable designs for roof 
trusses and it appears there is some overlapping. He thought that 
this work should be co-ordinated.

Mr. Clarke explained that the Commonwealth Experimental 
Building Station’s programrae- of work is disc-ussed by the Building 
Research Committee to see there is no serious overlap. The progiajnme 
is also brought before Building Research and Development Advisory 
Committee, chaired by Professor Francis, vdiere further consideration 
is given to see vdiere there is any serious overlapping. That Committee 
in all its deliberations has not considered that there^ has been any 
serious overlapping be-tween the Division of Forest Products and the 
Commonwealth Experimental Building Station. No more can be done — 
■two committees are looking after the question. The policy of the 
Di-vision of Forest Products is to encourage other organizations to 
do further -work wherever possible.
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Huddleston asked if soiae publicity could be given so 
that this arrangement is known•

Clarke said the Building Research Liaison Service does 
that. They are represented on both committees and do liaison work 
between all research bodies and the building industry. There is a 
large amount of publicity being done on the work of the various 
organizations concerned in Building Research, and more would not be 
justified, as already the contribution of information, etc. to the 
liaison service takes up a considerable amount of research officers* 
time.
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