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BUILDING- BOARDS FROM PORESTJASHN

The wopk of Dalton on the preparation of
tannin-formaldehyde adhesives from tannins extracted
local barks led the Division of Wood Technology, iIn 1949, to
investigate the possibility of reacting catechol tannins,
in situ, v;ith Formaldehyde

Preliminary experiments with Due,, crebra bark using
primitive equipment and pressures of 50 Ib,/sg<,in. and
temperatures of 100'C. showed some promisee It was found
that, considering the pressures and temperatures used, quite
a strong bond was formed due to the presence of the tannin-
formaldehyde resin# At this stage we obtained the services
of a chemical engineer who was able to proceed with the more
developed experiments which follov/ed.

Using an experimental veneer press the work was
extended to white cypress pine<, The press was modified by
placing a 2”7 thick steel block on the bottom platen and
surrounding this with a wooden frame which acted as a mould.
Many boards v/ere made using various proportions of white
cypress pine bark and sawdust and the best conditions for
making a standard board were found to be 130”M0. and 500 Ib,/

sq,in. for six minutes”® It was found that a whole range of
boards could be made from this species depending on the
proportion of bark used. In addition to tannin, this bark

contains about 10%, by weight, of a natural resin which Fflows
under pressure and heat, helping the formation of a
satisfactory board. Almost all the work done to date has
been on a 50/50 mixture by weight, of aark and sawdust using
1% solid paraformaldehyde.. Mechanical and physical tests
on these boards have shown a modulus rupture of 2,000 to
2,500 Ib./sg.in, with a density of about 62 — 65 IbSo/cu.ft,
Water absorption has shown a high correlation with
density, ranging from 5% be 50% water absorbed in 24 hours

* 1

Prepared by the Division of Wood Technology, N,S.We



and a total absorption from 2?% to 66%. Hardness, as
measured by the ball drop test, and density had a high
correlation on a series of tests done on sections of
one typical board.

Two boards, 4 x 27, have been made using a 50/50
mixture, by weight, of whi.te cypress pine bark and sawdust
on a commercial plywood press. The press limited the size
of the board because of i1ts pressure limitations. One
board was made allov/ing the pressure to be released over a
period of 1] minutes and another using a quick unloading
device. The fFirst was, by far, the most satisfactory,
bloy/ing being experienced in the second. Blow holes were
easily repaired, however, by re-pressing for two minutes.
The board was made by spreading the mixture fairly evenly
on a sheet of aluminium In a wooden surround. The wooden
surround was removed and the aluminium sheet placed on the
bottom platen of the press. The aluminium buckled v/hen it
started to heat on the platen thus disturbing the even
distribution of the mixture, Further, there Vizere no sides
surrounding the mixture and some flow of powder took place
resulting in the board having rather an exaggerated edge
effect, Apart from these difficulties, which are partly
associated with the technique and can be easily overcome
with the correct plant, no difficulty was experienced in
the manufacture.

During the period of the Royal Easter Show the
only bark and sawdust readily available for the Commission’s
exhibit was radiata bark and sawdust. This was tested and
found to be reasonably suitable but as the boards made at
the exhibit wepereally to show the technique of manufacture
to the public all that was required of them was that they
should stay iIn one piece. Subsequently, however, v/e have
found that 50% bark, 50% sawdust mixture of Pinus radiata
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gives a board which, is equal to, if not better than the
CQlirix*is glauca board. It does not appear possible to
make the same range of bark-sawdust mixtures as with
Oallitris glauca, as the all bark radiata board is far -
too brittle to be nailed and high sawdust contents make the
board extremely weak, An average modulus of rupture figure
for 11+2 samples taken from 16 boards all manufactured from
the same mixture under the same conditions showed a modulus
of rupture of 2180, Six of these boards v;ere also tested
for tensile strength and gave a result of 1300 Ib./"sq.in,
(range 1090 - 1620),

Boards made from Oallitris glauca under the same
conditions gave tensile strength of 990 Ib./sq,in. (range
900 - 1105). The water absorption and density tests of
these have not yet been done.

Using the same conditions of temperature and
pressure as with the above species we have explored, 1in a
very preliminary fashion, the barks of Euc. rostrata, Euc.

, Euc, siderophloia and Euc j and have
obtained consistently good, although quite varying results,
—UP* Jrsdiata sample was by far the most interesting,

producing a board very much more stable iIn a three-hour
boiling test than masonite. It seems to have possibilities
for external sheeting. We have also tested turpentine,
north coast spotted gum, south coast spotted gum, flooded
gum, brush box, bloodwood, red gum sawdust, and blackbutt,
but found that our results were extremely erratic. Bark
and/or sav/dust alone v/ere used in most oases, Euc.

spotted gum (ex north coast) sawdust alone
gave interesting boards. The barks of all these timbers
did not appear to be promising. We have since found, however
that the properties of a board may be directly related to the



freshness of the material and/or its moisture content.
A series of tests are being carried out to indicate whether
or not this is correct but so far we have had difficulty in
getting uniform material. Of course, 1f the board can be
pressed from green bark and sawdust and its properties are
improved at the same time it will further reduce the cost
of production as drying plant will not be required,

A few boards have been made from hardwood sawdust

at high temperatures and pressures, one at 800 Ib./sq.in.
and 180%. More work is required on this, however, to see

v/hether consistent results can be obtained. The boards

made so far are rather uneven in strength from the centre

outwards.
V7ith the Euc”_ radiata bark we are fairly satisftied

that the fibres do not play a major role in board formation.
There is some evidence that the kino present in the bark
plays a part in board formation and this is at preseno

being iInvestigated.



RAIL SLEEPERS
Preservation Treatment*

Since the last Conferences work in this project
has been mainly concerned with the design and preliminary
testing of auxiliary equipment associated vizith the new
high pressure cylinder. Installation of the high pressure
plant and modification of the existing low pressure plant are

now in progress.

In co-operation with the Victorian Railways and

the Victorian Forests Ootnmission. preliminary details have

been decided as to timber species, preservatives, test

localities, and number of sleepers. Briefly, these details

are as follows 2-

Four eucalypt species - E. obliquag E. ausali™a,
S > and E. eugenicides will be impregnated in
sleeper sizes at high pressures with creosote and fuel oil
mixtures, a creosote and coal tar mixture3 per cent,

pentachlorphenol in fuel oily and 5 per cent, copper

naphthenate in fuel oil.
Untreated controls of these species will also be
installedy and for comparison a small number of pinus radlata

sleepers will be treated at low pressure (200 Ib./sq.in)™
probably with a creosote and fuel oil mixture.

These species were selected because i1t was
considered that they are likely to become available iIn
considerable quantities for use as sleepers in a few years.
Special attention has been paid to the possibility of using
forest thinnings (especially of regnans) for this test,
and sleepers of each species will be cut in at least twoy
and up to five localities Iin order to cover variations in

species.

minimum preservative loading of 5-6 Ib./cu.ft.

section,

* ~Npilductsh
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has been set and pneliminar™r tests will be made to determine
the highest moisture content at which each species can be
treated. The minimum air seasoning period is desirable in
view of the shortage of sleepers.
The test localities will include
(a) A metropolitan line with metal ballast, moderate
to heavjr traffic, and moderate rainfall.
(b) A dry climate with gravel ballast, and moderate
traffic
(c) A wet climate with moderate traffic and gravel
ballast.
A fourth locality for comparing metal and
gravel ballast in a restricted test will be set up. It is
also iIntended to investigate the effect of seasoning on the
development of end splits and checks iIn sleepers, and a
number of end coats will be applied to sleepers as soon as
they are cut,, to gain information on their effectiveness.
About 700 sleepers of each species will be
treated and in each locality there will be no less than 32
replications for each species-treatment combination.
Sleepers will probably be laid to a face in lots of 192,
each lot being a complete test unit which will be
replicated 4 times in the one locality. The effect of pre-
boring and, if necessary adzing, will also be included in
the test, as will the effect of plating. The specification
which is appended has been accepted by the Victorian
Railways and the Victorian Forests Oommission for the
purposes of this particular test, and cutting of sleepers
is no/\f proceeding. One hundred and fifty Western Australian
sleepers (30 each of karri, marri and jarrah) are now
awaiting treatment for the W. A. Government Railways and
these will be probably the earliest batch of timber to
be treated in the new cylinder. Arrangements have also
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been completed v/ith the Commonwealth Railways for the
supply of 50 sleepers for high pressure treatment to be
installed in the Port Augusta - Leigh Creek line, where
their degree of resistance to mechanical breakdown should
be of great interest.

In addition to sleepersit is proposed to
impregnate at high pressure a number of crossarm timbers
including Ej__ obXigua, lularis and E. diversicolor.
These 7/111 also be pre—~bored and framed before treatment and
will be treated at the highest moisture content possible.
The preliminary tests on crossarms will probably be
followed by the treatment of some 27000 crossarms for
installation in service tests.

So far as the other States’' requirements are
concerned”™ 1t is considered that Tasmania is covered by the
proposed test of Victorian sleeper species,, and Queensland
have now forwarded some 10 species for pilot tests, with
the current programme of work™ it appears unlikelj/- that
major treatments of large numbers of sleepers can be
undertaken within the next 6 months. As seasoning of
timber for high pressure treatment is likely to take 2-3
months3 however, it is desirable for the States to notify us
of their requirements in ample time to allow for the
seasoning period.



SPECIPICATION FORNSLEEPERS TO BE used in
SXGH_PRESSURNPREAYATiIYE- TREAMENTS™

Sis.® At the time of cuttingj, sleepers shall measure from
nominal up to 4 in, over in width and from nominal to <4 in,
over iIn thickness. For the purpose of this investigation,
sleepers are reg_uired to be cut 6 in, longer than normal,
i,e, 9 ft. 6 iIn,, with a tolerance of plus or minus 1 in.
The additional length is required since end coating will be
used, this being subsequently removed before treatment.

The cross section is to be 10 in. X 5 in.

Grade Description
(a) Sleepers shall be sound wood, cut square and

straight and shall not be quarter cut,
(b) Provided that the strength, durability and spike

holding capacity at the rail seat of the sleepers are not
unduly impaired, the tollowing defects "will be permitted: —
(i) Gum veins
(i1) GUiU pockets up to 6 in. x 4 in. at the rail seat
and 10 in, x ¢ in. away from the rail seat
(iii) Shakes or checks not greater than 4 in. from
the end of the sleeper
(iv) Pinholes
(v) Camber or twist not exceeding i in,
(vi) Sound tight knots, if clear of the rail seat,

not exceeding 3 in. diameter
(vii) Knotholes, if clear of the rail seat, not
exceeding 2 in. diameter

(viii) Sloping grain not exceeding 1 iIn 4
(ix) Sapwood
xX) \WNanQyr not exceeding at the rail seat

Ig” in, measured on the bevel of each of two
edges or 2 in, i1f occurring on one edge only
(xi) Heart, 1iIn sleepers cut from ""twoer” blocks
providing that ring shakos are not present
and the heart is not decayed
Grub holes, free of the rail seat

D
i) Decay - minor pockets only of primary rot.



PRESERVATION OF FENCE POSTS"

The work of the Division of Forest Products
on the preservation of fence posts is fairly well knov/n
to most members of the Conference, and therefore, a brief
summary should suffice to remind members of the present
status of these tests.

The first fence post test was sot up in
VZestern /lustrolie in 1970, in co-operation with the Forests
Department of that State. It consisted of posts cut-from
saplings of eight relatively non—durable sp<>cies available
from local sources. The posts were of two classes,
"natural rounds” from saplings of to 6 Iin. in diameter,
and ’split” from saplings of up to 8 in. in diameter.
Several preservative treatments were used. Similar tests
were established in Victoria in and in New South
V/ales in 1976, using local timbers and the two most
promising treatments from the V/.A. tests, or modifications
of them.

One of the expressed aims of the VZestern
Australian test was”to provide information for a bulletin
on the preservative treatment of these timbers (saplings of
non-durable species) for the use of farmers in W.Ao” This
objective has been fulfilled, in part at least, by the
publication of the article "The Preservative Treatment of
Pence Posts” by N. Tamblyn in our News Lett..r No. 1M9.

From the News L.etter the following quotation is taken;-
“MThe principal tests were installed _in 1950-31 to
demonbtrate ' BSat "FSURd" fence posts of re a'f:ive?'y

non-durable timbers could be treated simply,
effectively and cheaply without special equipment.
The results over 16 years haves shown conclusively

*PrGpared by the Preservation Section, Division of
Forest Products, CoSoLRoO.
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that many timbers regarded, as unsuitable
for posts on account of low natural
durability will give long and satisfactory
service, 1If treated by the method described
below”.
The treatment referred to is the open tank
butt treatment with creosote, or creosote plus oil, or
with zinc chloride plus arsenic. The creosote mixtures
are the more effective. From these tests it is evident that
although the treatments are effective on the buried portion,
posts of this type may fail in the above-ground portion.
Some fTorm of top treatment is therefore necessary and the
most simple is full length open tank treatment.
There is little question about the demand
for fence posts at all times, and the obvious advantages to
Forest Departments of being able to sell thinnings etc. as
posts. Once prejudice has been overcome and a market for
treated fence posts created, it is probable that it would
pay the Forest Departments to sell their thinnings in the
treated state, thus gaining the advantage of large scale
operations, uniformity end reliability of treatment, end
additional revenue.
However, the availability of an effective
treatment, and the willingness of the Forest Departments
to supply suitable thinnings for treatment, or alternatively
treated posts, 1is not sufficient. The people who would
erect or require fences must be made aware of this source
of material and it must be competitive in price and service
with split posts of the traditional type.

In order that the rural and pastoral
communities should be educated to the use of treated timber
for fence posts, the Division considers that there should
be uniformity of recommendation between all States and
ourselves (e.g. fTull length open tank treatment of seasoned

timber with creosote plus oil), that publicity should be
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errenged, that the interest of Soil Conservationists and
Agriculture Departments should he enlisted and that
Demonstration fTences should he erected. These fences

could v/ell he placed around State Forests and Agricultural
Research Stations and Schools and along main roads? and carry
prominent notice hoards saying that the fences are treated
to increase their service life.

As a beginning”™this Division? in co-operation
with the Victorian Department of Agriculture? has arranged
to establish a treated fence line at the potato Research
Station? Toolangi? near Healesville. It Is proposed to
treat a number of the posts on one of the Station’s field
days? when there should he a large number of people present.

Publicity? direct approach and visual
demonstration? particularly the latter? are essential if
pastoralists and farmers are to enjoy the benefit of
research work on the preservation of fence posts and if
the Forests Departments are to sell the material that
should normally be removed as thinnings. It 1s iIn this
regard that the opinions and assistance of members of the
Conference are sought.



tim”™r_"eservatives .""physiological effects
In conformity with a resolution

of the Fourth Forest Products Research

Conference that the Defence Research

Laboratories prepare a statement on the

healthmhazards associated with the use

of sodium fluoride, the following paper

has been submitted.

This paper has been prepared
by the Information Section of Defence
Research Laboratory and covers a
summary of information available on the
physiological effects of boric acid,
pentachlorphenol and sodium fluoride.
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TIMBER__PRESERVATIVES  PIgSIOLQQjCAT. ~EgPKCTFi

The available information on the physiological
effects of pentachlorphenolj sodiara fluoride and boric acid
is listed. No references have been found to iInjuries
specixically incurred from the use of these compounds as
timber preservatives but careful handling particularly of

pentachlorphenol and sodium fluoride is desirable. The
three compounds are included in an economic poisons for
which warnings on labels are required. Details are quoted,
PENTAGHLORPHENOL

Irritation of the skin and dermatitis may be
caused by contact with this substance, an oil solution or
emulsion of it, or an aqueous solution of sodium
pentachlorphenate (1).

Harmful results may occur if fumes are inhaled
and a concentration of 0,5 rag./cu. metro has been suggested
as a threshold limit’ (3).

SODIUM FLUORIDE

This compound is toxic and may cause skin
injury. Inhalation of finely divided particles can cause
irritation of the nose and throat also the fluoride may be
absorbed into the system with harmful results, "Fluoride
dusts and smokes” are listed iIn the schedule to the
"Amending Harmful Gases, Vapours, Fumes, Mists, Smokes and
Dusts Regulations 19/4.9” Victoria Department of Health and
it Is recommended that the concentration in the atmosphere
should not exceed 1 mg, per cubic metre of air, unless special
protective measures are taken (7).

SODIUM BORATE

Ho harmful results have been reported other

than by accidental ingestion of a quantity (11),
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(Note: Ingestion of pentachlorphenol or sodium

Fluoride will cause iInjury).

REFERENCES
PENTAO.HLQRPHENQT,
1. CARSVALL, T.S. and HATFIELD, |I.

Pentachlorphenol for wood preservation.
Ind. & Eng. Chem. 3j., 1431 (Nov, 1939).

Toxicological studies indicate that pentachlor-

phenol is not a cumulative poison, but that excessive doses

can cause death.

An oil solution of pentachlorphenol or water
solution of its sodium salt causes 1irritation and dermatitis
if allowed to remain on the skin a sufficient length of
time. This dermatitis clears rapidly after exposure to
the chemical is discontinued and the lesions heal without
scars or other residual effects.

Toxicological data (animal experiments) have
been collected by H. Bechhold and P, Ehrlich, Z. physiol,

chem. 42, 173 (1906) and by R.A, Kehoe, W. Deichmann-

Gruebler and K.V, Kitzmiller, J, Ind. Hyg. & Tox, 21, 160
(1939). The use of protective garments is recommended.
2. INTERNATIONAL LABOUR OFFICE

Phenols,

Occupation and Health Brochure No, 305.

) Inform?tion on toxic properties o phenols is
grven. The chlorinated compounds of phenol have a

caustic effect analogous to that o phenol and perhaps even
more pronounced, It is stated that occupational poisoning
by phenols is not very common,

5, TOPP, N.E.
Methods for getecting dangerous gases in Industrial
Plants. B.C.S.O0. Report No. 626,

A table ox "threshold limits” for toxic fumes

includes pentaohlorphenol - 0.5 mg. per ou. metre (values
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recommended by Committee on Threshold Limits at 9th ;\nnual

Meeting of the American Conference of Governmental Industrial

Hygienists).

UNITED STATES DEPARTMENT OF AGRICULTURE
Interpretation with respect to warnings, caution
and antidote statements required to appear on labels of
economic poisons.
Regulations for the enforcement of the Federal

Insecticide and Fungicide and Rodenticide Act, 14.11.49.

i. Pentachlorphenol (except oil solutions or emulsions)
~ 5% and above. Warning - harmful if inhaled or
swal lowed. Do not breath dust. Avoid contact with
eyes, skin or clothing. Wash thoroughly.

ii. Oil solutions or emulsions 3% and above. Warning -
harmful if swaHowed or absorbed through skin. Causes
skin irritation. Do not breathe vapor, fumes or
spray mist. Do not get in eyes, on skin or on
clothing. Wash thoroughly.

SODIUM FLUORIDE

5. U.S. PUBLIC HEALTH SERVICE
Health of workers exposed to Sodium Fluoride at Open
Hearth Furnaces.
Bulletin No, 299.

(Prom Labour and National Service Library 613.
63P. UNI. (Pub. 1948).

Fluorides are regarded as general protoplasmic
poisons, but their effect is altered according to the
chemical compounds and amounts involved in the specific

exposure. Gaseous fluorides, such as hydrogen fluoride
and silicon tetrafluoride, are very toxic because of their
solubility and reactivity. The undissociated hydrogen

fluoride molecule is capable of penetration of the intact
skin and may exert a systemic effect, as well as its

corrosive local action.
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Cryolite (Na™AlFg) on the other end of the
solubility scale has a low toxicity, ashave the other almost

insoluble fluorides. Since these compounds are not very

irritating they are inhaled in large amounts without causing

much cough and slowly absorbed to produce chronic poisoning
or Fluorosis. Outstanding symptoms of fluorosis are
anorexia, vomiting, constipation, dyspnea on exertion, and
rheumatic pains.

Relatively easily soluble fluorides and
Xluosilicates are classified as having high toxicity.
Sodium fluoride falls in this latter group which is

intermediate in the toxicity scale. Local corrosion is
more pronounced from the extremely toxic group but may also
occur xrom sodium fTluoride. Skin changes range from

erythema to coriaceous changes which may progress to ulcers.
Blisters and pustules are fairly common and loosened finger

nails are said to occur. Irritation of the mucous membranes

also occurs and results in sneezing, coughing, and chemical
bronchitis. Hydrogen fluoride has been shown to be a
harmful agent as a pulmonary irritant and volatile poison.
Outstanding in the experimental phase is the work done by
McClure et al., who showed that up to U to 5 milligrams of
sodium xluoride can be excreted daily without storage or

harmful effects.
Other work indicates that inhaled fluorides are
exxectively absorbed. when absorption is great, a certain

amount of storage occurs. Within limits, urinary excretion

may be used as a measure of fluoride storage since the
magnitude of urinary fTluoride excretion “zaries directly with

the amount absorbed,

Acute poisoning from sodium fluoride is not of
industrial iImportance and occurs almost entirely from
accidental or intentional ingestion, A lethal dose varies



be - 6

from 5 to 15 grams when taken by mouth. it produces a

hemorrhagic enteritis which progresses to death from shock.
Small amounts of sodium fluoride may be swallowed by
industrial workers and may cause anorexia, nausea, and
vomiting.

6. MEDICAL RESEARCH COUNCIL
Industrial Fluorosis (19/+9)
Memorandum No. 22.

This includes a comprehensive review of
literature on toxicity of fluorine compounds.

Regarding toxic dosage to animals -

Peirce (1939) suggested that the amount of
fluoride necessary to bring about toxic symptoms depended
on the nature of the compound, the duration and method of

intake, the amount of other dietary substances, and the
The toxicity of fluorine

species and age of the animal
in

compounds appears to bo greater when they are ingested

solution than in solid form.

7. HEALTH ACTS. DEPARTMENT OP HEALTH, VICTORIA
Amending Harmful Cases, Vapours, Fumes, Mists,
Smokes and Dusts Regulations 19/4.9”.

Concentration of ""Fluoride dusts, smokes” listed
in schedule is 1 piprigram per cubic metre of air. If
concentration is jn excess of this either suction exhaust
apparatus should pe ijnstalled or suitable respirators
provided.

8. MILLER, H.C.
Cf~emioals - Plant operating and
C.T.J. Feb. 17, 1950, p-382.

Neoprene is recommendea for manufacture of
protective gloves and apron, and other protective devices
for use when handling hydrofluoric acid are listed. Cotton
or canvas gloves should not be used for soluble fluorine
chemicals.



6e - 7

9. COOK,
Maximum allov®able concentrations of Industrial

Atmospheric Contaminants.
Ind. Med. 14, 936 (Nov, 1945).

Referring to hydrogen fluoride - 3 ppm. has
been generally accepted as a maximum allowable concentration.

10. UNITED STATES DEPARTMENT OP AGRICULTURE
Regulations xor enforcement of the Federal Insecticide
and Fungicide and Rodenticide Act, Warnings,
caution and antidote statements required to appear
on labels of economic poisons,

£111Q£1g.Q5_I11MInprganlc, water soluble fluorides "101 and
above

Warning: May be fatal if swallowed: Do not
breathe dust. Do not contaminate feed and foodstuffs.
Keep out of reach of children and domestic animals.
InoTK"j-c. water soluble fluorides below 10%

Caution: Harmful if sv/allowed: Avoid prolonged
breathing of dust. Avoid contamination of feed and
100dstUxxS. Keep away from children and domestic animals.
BORIC ACID AND SODIUM BORATE
11. MART INDALE

Extra Pharmacopoeia |, 34 and n, 0
The properties and uses (mildly antiseptic) are
described. The only oases of pojsoning reported have been

from accidental ingestion of a guantity (1 teaspoon).

12. UNITED STATES DEPARTMENT QF AGRICULTURE
Regulations for enforcement of the Federal
Insecticide and Fungicide and Rodenticide Act.
Warnings, caution and antidote statements yrequired
to appear on labels of economic poisons,

Bopsix and Boric Acid 20% and above
Caution: Avoid contamination of feed gnd
foodstuffs. Keep away from children and domestic animals



ZH3_ L /NORATORY__WALYATION_OP_TIMB3R__PRES.MNYATIVES”

__iIntroduction.

The rapid development in recent years of new
preservative treatments for timber has drawn attention to
the need for more convenient (g _uantitative methods of
measuring the effectiveness of a new preservative. In
most caseSjJ our knowledge is not yet sufficient to predict
this with any certainty from the chemica?i. composition of
the preservative™ so that each preservative must be tested
by exposure to vvhatever agent of deterioration it is
intended to counteracts Deterioration of timber in
normal service is usually a comparatively slow process,
so an accelerated form of test is required.. Because
standardization of experimental conditions is essential
to obtain reproducible results®, there are great advantages
in conducting exposure tests under laboratory conditions.
There have been considerable advances recently in the
development of laboratory methods of testing timber pres-
ervatives. Elsewhere in this Conference”™ reference will
be made to laboratory tests of preservatives for use
against termites and against the Lyctus borer; the
following discussion is concerned only with preservatives
used to protect timber against decay”™ 1.0, against attack
by wood destroying fungi, and the word 'preservative” is
used for convenience in this restricted sense.

2* "BBYELpPMENT__ OE_LABORATORY_TECriNiyyES POR THE
EVADUATION OP PRESERVATIVES. e >

The first laboratory method of evaluating

preservatives to be standardised and widely used was the

~'Prepared by the Preservation Section, Division of Porest
Products3 0,Sol,RcO.
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. In this tho prosorvative 1is
incorporated, in various concentrations into nutrient agar
jelly and. the growth of the test fungus on this is then
compared, with its growth on untreated, agar. Preservatives
are usually compared, on the basis of the total inhibition
foint (T.1.P.) which is the minimum concentration which
must be present iIn the nutrient agar to inhibit completely
the growth of the test fungus. Conditions of the test
can be closely standardized and highly reproducible
values o_ the total inhibition point determined in 2—-3
weeks. This test has been used extensively, especially
in U.S_A., during the past 35 years, and because any
successtul wood preservative must be at least moderately
toxic to wood-destroying fungi, it does enable a preliminary
screening-out of the less promising preservatives, but it
iIs not a satisfactory technique for evaluating preservatives.
The agar medium in which tests are made is very unlike the
wood medium in which preservatives are used and no account
is taken of the permanence of the protective effect. The
agar plate toxicity test is, however, invaluable for more
fundamental studies of the effect of chemical composition
on toxicity, where a large number of compounds are to be
compared and where highly reproducible results are required,
A considerable advance v/as made “with the
development of the “wood blppk toxicity_;/st. Small test
blocks of a species which decays readily and which may be
readily iImpregnated are treated with various loadings of
the preservative and then exposed to attack by selected
wood destroying fungi in pure culture® The amount of
attack after some months incubation i1s measured iIn terms
of the loss i1n weight of the blocks attributable to decay
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PrQScrvcitivGs arc comparGd on tho basis of the
inininuhi loading required to give coinpletG protection from
attack. When the v;ood block toxicity tost v/as originally
dovclopod in mgland and muropo about twenty years ag0j the
test fungus was established on nutrient agar and the test
blocks placed iIn contact with the fungus. This method is
still widely used”™ but most recent work in U.S.A, and
Canada has been done v/ith the test blocks buried in, or

resting on the surface of, moist sterile soilo
The wood block xoxicity test has the great
advantage that it actually measures the effect of the

preservative in protecting wood from decay and that the

conditions often approach the conditions under which decay

occurs 1In service, At the same time, by using carefully

selected test fungi under standardized conditions, it Iis
possible to obtain closely reproducible results in 3 ~ 4
is still not possible to measure how long the
and since
the

months. It
protective effect of the preservative will last,
the permanence of the preservative is a major-“‘feature,

vvood block toxicity test is not in itself a good means of

evaluating preservatives. However, 1t has recently been

combined very effectively with a”olerate™weathering .tesjs
to give the Ffirst really satisfactory laboratory method of

evaluating preservatives.

With the nev/ procedure, test blocks are
impregnated v/ith various loadings of the preservatives under
test and are exposed to various intensive weathering
treatments before being exposed to decay iIn wood block
toxicity tests. The weathering treatments may either be

of a natural type, (e.g. exposure to sun, wind and rain for

12 months), or purely laboratory treatments such as iIntsensive
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leaching i1n distilled, v/ater, sometimes follov/ed "by mild
oven drying to remove volatile constituents. Obviously,
none of these accelerated weathering treatments can claim
to reproduce the very complex changes which occur in the
natural weathering of treated timber, particularly that in
contact with the soil. It is assumed, however, that the
ability of a preservative to withstand these laboratory
treatments without losing its protective effect would be
closely correlated with its ability to ‘withstand natural
v/Azeathering, Just how high is this correlation can be
determined only by exhaustive comparison of laboratory
results with field tests and service data on the same

but i1t is expected that the results of the

preservatives,
indication of the relative

laboratory tests give a reliable
performances of preservatives, especially those of the
same general nature.

Much of the development of these laboratory
test methods is now being done in U.S.A, under the auspices
of the American Wood Preservers Association, v/ith the
object of setting out a standard laboratory procedure for
measuring the effectiveness of v/ood preservatives. The
intensive development of the wood preserving industry in
U.S.A, has raised many problems which can only be settled
in reasonable time by such a rapid laboratory method,
For example, weathered block tests have recently been
used to Investigate the relative effectiveness of types
of fuel oil as a carrier for pentachlorphenol and creosote
and also to investigate the performance of complex mixtures
of creosote, pentachlorphenol, copper naphthenate and crude
oil in various proportions. The latter investigations
indicate that some such mixtures may have greater effective-
ness at lower chemical costs than any straight preservative.
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At the Division of Forest Products arrangements
have been made to use this "“weathered block” technique in

the investigation of a number of problems connected with

timber preservatives,

One problem to be studied is the relative
effectiveness of a number of water soluble preservatives
with special reference to their possible use on mining
timbers3 building materials and other uses where

cleanliness, pc3j,ntability and lack of odour are important.

Some twenty water soluble preservatives will be used to
impregnate mountain ash sapwood blocks for testing. In
this work, the accelerated weathering technique will
consist primarily of an intensive leaching by continuous
shaking in frequently changed distilled water for some
weeks. The blocks will then be tested for resistance to
decay and further tests made with the more promising
preservativesc

Another preservative being iInvestigated by
ethe Division is copper naphthenate, which has been used
increasingly In recent years. Considerable chemical
differences exist among the naphthenic acids produced

in different refineries and hence In the copper

naphthenates manufactured from them. Investigations were

therefore comimenced some time ago to determine whether these
differences were sufficiently important to explain some of
the inconsistent results obtained -with copper naphthenate,
or to justify a restricted specification for copper

naphthenate to be used for timber preservation. The
investigation, consisting of a study

in purified

First stage of this
of the chemical variation in crude and
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naphthonic acids and the copper naphthenates manufactured
from them, and of the effect of these chemical variations
on the toxicity of the material as determined hy a modified
agar plate toxicity test, is now well advanced and the
interim results are fairly clear.

The crude naphthenic acids from different

sources vary considerably in toxicity, and it has been
found that their relative toxicity is closely correlated

vifith the acid number of the naphthenic acid itself.
Removal of the unsaponixiable matter T/hich is present as an
impurity may increase the acid number but does not
appreciably affect the toxicity. Copper naphthenates
are always considerably more toxic than the naphthenic
acids from which they are prepared, but their relative
boxicity i1s correlated with that of the specific naphthenic
acid used iIn their preparation. This correlation cannot
be completely explained by the variation iIn copper content
caused by preparation from naphthenic acids of different
acid number, since the correlation still exists when
toxicities are compared at ec”uivalent copper concentrations.
Work has also been carried out on the fractional distillation
of naphthenic acids to provide material of more defined
chemical composition for these tests.

These tests will enable selection of types of

copper naphthenate which can be compared in wood block
toxicity tests and in accelerated weathering tests. In

this work, the accelerated weathering procedure will
probably take the form of exposure to sun, wind and rain
for some months, accompanied perhaps by leaching tests and
by burial in non-sterile soil.



Apart from thoso intonsivG investigations, the
general reliability of the laboratory evaluation v/ill bo
assessed by conducting correlative laboratory tests on
preservatives which arc included in future small specimen
and pole tests, so obtaining a comparison between the
laboratory, field and service results. Only by such
comparisons, and the systematic iInvestigation of the

causes of any discrepancies, can a completely reliable
laboratory method for the evaluation of timber preservatives

be evolved.
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1»__ OBJECT.

It IS proposed in this paper to reviev/ the
history and development of anti-lyotas treatment in
Queensland for the purpose of acquainting delegates to

IS Conference v/ith the present position.

2 SCOPE
The subject will be discussed under the

following headings:

(a) Early history

(b) Treatment of veneer

(c.) Treatment of sawn timber

(d.) Legislation

(e) Associated problems

(f) Avenues of research
A number of subsidiary problems still exist and
felt that the suggestions of the Conference will be of

it 1iIs

assistance for their solution.
At the conclusion of this paper it is hoped
to demonstrate by slides the average type of plant

installed in Queensland.

gARLY__HISTORY
Queensland holdss wjth the exception of New
Guinea, a unique position in Australia rangin,c N
] ) ) -—-—0—¢@ as it does
from sub-tropical to tropical climate- N }
. es resulting in a very
large percentage of secondary species. ) i}
j- The major portion

are susceptible species with economically _ _ __
T _ =1_significant depths
starch-oontaining timber. Up to the mid-thirties these
in Favour of the pines and first class hard-
ironbarks, and the stringybarks. However,

were rejected
woods such as the

forest Products Rese™M"/N7Z17™Db
Queensland forest Service. ttcsearcu Branch,
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as the supply of these diminished the secondary species
which included the high grade fancy and cabinet woodscame
into prominence. Accordingly research on their utilization
principally by the Division of Dorest Productsincreased
and the first applications were made in our state where at
Austral plywoods trials were conducted on silicofluorides
which were soon replaced by boric acid. These trials were
followed by the installation at Brisbane Sawmills of the
first "Boiling Vat" for veneer treatment, other mills soon
followed the lead and the process became established in the
plywood industry.

In ishe fi1'ld of sawn timber two avenues were
examinedj the Tfirst being the "Hot Immersion” process
proposed by Gregory of the Division of Forest Products, and
the second "Starch Depletion" methods by a. R, Brimblecombe
of the Queensland Department of Agriculture and Stock.
Extension of ths first method was carried out by a. Re
Brimblecombe and G. L. Cook and a range of 14 species was
thoroughly examined, Special credit must be given for the
efforts of these two research workers whose studies played
a major part in establishing the commercial possibilities of
treatment in the State. The second method, viz. "High
Ringing"” was satisfactory especially to species such as
spotted gun (Eucalyptus_macu”™ but has not received much
attention since the war owing to the high cost of labour.

Commercial application may be said to have
"stagnated" during the war and until 1946 treatment for all

practical purposes '-as coiifined to veneers, since that date
both fields have expanded and now treatment is a major
phase of timber exploitation.

kiL__ ZEKATI™T__OF _y~-ESRS.
From the initiation of treatment, the majority
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Or: plymills ‘had installed . | mersion” vats in which
the veneerp |gaded in crates and separated by fingers, was
immersed in a hot solution (about 190°F.) for, averade periods
of ?0 minutes. Degrade was hlgh’ chemical costs Wegre P
excessive and treated output comparatively low. Howevers
by i1ts use many millions of square feet of | W d wer
put to first class utilization rather than EO{]SL(IJ:IEd ;Se
case plywood or boiler fuel.

A step of the greatest magnitude 55 made in
1947 by the initiation of tests :
o M Tambl f the Bivisi on the Momentary Dip process
y Mr,tamblyn ot Ihe BIVISloh of Forest Products.
Queensland firms did not in . o, mher of instances await
final results, Lt on their own initiative installed this
type of treatment. rpe fjrst was Cairns plywood which at

gh%tr%rr]l%—of 19/-{'17 installed a Shallow wooden trough containing
boric acid. Veneer was hand dipped
® ached. This initial system did not increase
e OU put but did result in a decreased degrade and
rather lower chemical cost, m this regard | feel that
this momentary Dip Process has been the most important
evelopment m the entire field of preservation and has
caused a complete reversal of the position from a
rudgery"™ to an economic process with unlimited output.

' Cairns Plywood then improved the system by
bArt X' "® installin ower driven rollers
b feed the veneers through %hg solution and to wipe
consZrsuoci pre-mixing tanks ensured
nstant supply of made-up solution. This design with
minor alterations is that followed by most mills niw
includcG all -Myrnolls

Illllllr)

ea ing, which, with one cecccptio,ii.
Power driven rollers enable a feed rate of 80 ft per
minute on the average. Plant cost .is so low that the units



may be duplicated, and in fact at one mill in North
Queensland five dips are operating. Treated output now
IS not governed by the capacity of the treatment plant but
is dependent solely upon the production of starch-containing
veneers.

The following table will shov/ the present position

of veneer treatment in Queensland for the year.

TABLE 1
Treatment Plants in queensland
for_Y~r
Year T(_)tal Total Total Estimated Calculated Treatment
Mills Treat- s. ft Capacity, all Mill*"
Veneer ing Call sp. ¢reated *
& Ply. less
pine)
1949 13 11 18_.5x10" 55-5x10"
1930 17 16 233.472,000
New
(Under construe-
tion

0 The estimated sqtxare footage for treatment has
been calculated upon ¢phe following:

Starch-containing timber in log = 20 per cent.

Maximum recovery ratio on 3/16 in. basis = 3 .1

The Ffigure of 20 per cent, has been derived from
oenetrntT™” 1 3 departmental studies on starch
penetration and for uropical species can be regarded

as conservative.
Calculations have been based upon the following;

Annual working time = 48 eceks
Working week = 3 days
Working day Q hours

operating time/hour 40 qinutes
Feed rate 80 lineal ft./minute
Sheet size nominal 6 ft.x 3 ft. of

No. of 1/16 in pel’
Tfeed = 2
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It will be seen from this figure that the possible
treatment capacity is greatly in excess of what the
industry would ever be called upon to utilize. It is
again pointed out that this happy position must be
attributed solely to the successful development of the
Momentary pip process. Chemical consumption is moderate
and from figures extracted by the Department and collated
both from chemical analyses and plant consumptions over
long periods is as follows:

Boric acid - 0.17 1Ib./100 sq.ft.

Borax - 0.20 1b./100 sg.-ft.

5.  TREATMENT OF SAW TIMBER
Treatment in this field dates from June”™ 1946

v/hen the first commercial plant in Australia commenced
operation. This, consisting of twin r.c. open top vats
equipped with bulk head doors and using the yard transfer
system} v/as installed by T. W. Brandon of Brisbane. An
earlier vat had been erected by Rosenfeld & Sons in North
Queensland, but unfortunately could not commence operations
until later iIn that year. Charges of 4,500 s.ft. and
2,000 s.ft. respectively were treated by these two Firms
giving an annual capacity of 864000 and 480,000 s.ft. of
treated timber. In 1947 the first steam/cold quench plant
was installed and operated by the Hull Timber Syndicate
with a charge capacity of 2,000 s.ft. comprising
principally white cheesev/ood.

Over this period the industry was under the able
direction of Mr. Young who may be regarded as being
responsible for the process being on such a sound footing.
Associated problems such as the formation of clinker”
caused by the burning of impregnated shavings were over-
come, initial conditions reduced and a valuable lead
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given to the sawmill trade,

A problem that was of major importance to
sucoessfal operation in the North in relation to fangal
attack was overcome by the addition of alkaline solution to
the boric acid resulting in effective protection from the
use of chlorinated phenols. The success of this problem

in no small part to Dr. H. E. Young, late of the

was due
This result

Queensland Department of Agriculture & stock.
led In turn to the development of borax in place of boric

acid and caused a marked lessening in the cost of
constructional materials.
The number of treatment plants rapidly iIncreased

special types vrere designed for country mills without
heating facilities and the first "Thermo-syphon™ plant in

the State was erected by Mirani Sawmills outside Mackay.
Steel plants were put iInto operation and have culminated

in the erection by Lawson & Sons, Mareeba, of a steel
cylinder with a unit charge of 6,000 s.ft. operating upon the
Steam/Cold Quench System. Specialized plants for small

users were developed, in particular electrically operated
units for dowel timber treatment with a capacity of

300 s.ft. per charge.

In the applied timber industry such as joinery
works where treatment output is a minor Ffactor'Gold Soak™
plants came into play, on a broad average such plants have
a capacity of 1,000-2,000 s.ft. and treat upon the basis of
1 in, thickness iIn 7 days.

The position in Queensland is such that medium
charge units of 3 - h.000 s.ft. are favoured by most mills.

Scope does exist however, for the erection of large scale
co-operative units especially where a number of small mills
are operating in close range or alternatively in the



6h -7

applied, industry, Unfortunately there is the practical
problem of inducing millers to appreciate this fact and in
most cases they prefer to either install their own plant or
to sell to a firm so equipped. It is In this field that the
sawmill associations could play a major part.

Ilhe present industrial development in the industry
can be seen from the data given in Table 2.

TLE 2
iUe tment_pagacity of sayra Timber_in_gueensland
unit .
- Total Annual Capacit.v
Capacity of Operating Plant

Operating I1™Mstalled = e
fnot operat-

iasT
0 - 27000 9
2 - 5s000 Q 1
000 + 2
The types of plants \ging the different processes are as
shown in Table 3.

10.98 X lo'M s.fTt.

TiYBLE 3
fkQQ)jigoiiji_fEQoes”ses for Timber in Queensland
Process Operating Installed SA Total

Wood Steel R/o Wood Steel
(a) Hot and Gold

,(1) Steam 3 2 2
.11) Thermo-syphon 2 2
-i1i) Electric 1
(™) S/Cold Quench 1 2 1 1
Cold Soak
5 11 3 23

One of these plants ; ; ; .
concrete. Is 14 in. brick covered py 1 jn.

From enquiries in this fja1q new installations which it is
reasonably anticipated |1 pe in operation by 1.12.51
number 14 ence the position at that date should be
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as fTollows:

Plants now operating 20
Plants installed anticipating
operation by 1.10.50
Anticipated new installations
for year 1951 _17]

To tar:

It v/ill be noted that an output of approximately 11 million
super feet is possible under optimum conditions. The major
development is the number of plants to be installed
predominantly in North Queensland sawmills and in other
areas by applied industry. So firmly established however
iIs the treatment that the writer is of the opinion that
research along existing lines is unnecessary and that the
present processes can be regarded as optimum. Refinements
only are necessary of such features as schedules and plant
equipment. In the engineering field some iInvestigations
were made upon heat losses mwhich were found to be principally
losses to atmosphere.

6. LEG-1SLATION.

As i1ntimated at the last Conference) legislation
covering preservatives has been introduced in Queensland,
The °Timber Users' Protection Act of 1949°s as the Act 1is
calledp was gazetted on 3rd Januaryp 1950p and is now law.
It 1s not proposed here to discuss the Act in detail as the
various clauses follow closely the original Bill and members
have doubtless perused copies. Howeverp we feel that
conference iIs interested in the present position. As was
anticipated some sections were objected to by the trade.
Principally these referred to certain species such as
spotted gum where restriction in the regulations eliminates
previous trade practice of a small "sapwood™ percentage on
building members.
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No additional staff has been appointed for
inspectoral duties under the Act. Senior officers both in

Brisbane and in the field have been authorized. No

prosecutions have as yet been launched.
Ghemic”™ _Con;”ol: Chemical control of solution is

carried out by the firms operators and until recently all
wood analyses were done by this office. Whilst satisfactory
when fewer plants were operating, the demand was so great
that the laboratory was fully occupied upon this work.
Accordingly routine analyses are being rejected except for
special purposes such as new installations and for sale

purposes by the buyer.

Nor other material the mills are being
encouraged to obtain the services of a local analytical
chemist. For example in North Queensland, sugar mill
chemists are located in most major centres.

21._ associated problems.
Existing problems associated with the industry

are confined principally to what may be termed “maintenance”.

These may be listed as follows
(a) Shortage of materials
(b) Shortage of chemicals
(c) Technical
@) ofteria™
IS of importance to the industry in that firms desirous of
enlarging or building plants are unable to do so. This is
not confined to the industry and is beyond the power of

this Conference to remedy,
(b) Shortage_of_ ctemical”.
there has developed in Queensland a shortage in the supply
oi boric acid and borax. Complaints have been received

from both suppliers and mills that curtailment is being made.

The national shortage of steel

on several past occasions,
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Quotas applied for in licences are being reduced to 50 per
cent, of their value and are based upon a three month period.
To indicate the actual position we have recently extracted
data for all firms in Queensland. our initial estimate
for the present year was 300 tons (revised estimates give
332 tons) based upon calculated absorptions.

This figure includes approximately 55 tons for
veneers] giving an overall percentage absorption of 0*6?

This i1s lower than results obtained in practice

per cent.
for 1/16 in. thickness.

which range about 1.0 per cent,
The remainder of 280 tons gives an estimated average

absorption of .69 per cent.
The present practice of a 3 monthly period is
felt to be insuificient for Queensland requirements due to

shipping and transport difficulties, and a quota upon a

6 month basis should be substituted.

(c) Technical Problems. The major technical problem still
outstanding is the treatment of veneers glued with phenol-
formaldehyde resins, one i1tem of importance lies iIn the

treatment of heavy density timbers such as brown tulip oak

in thick sizes such as 2-1/2 in. Some tests carried out

indicated that the schedule used had the effect of severely
checking the material thus rendering it useless for the
intended utilization as turnery.

This feature iIntroduces the problem as to mwhether
in speciality uses such as this the Department should not

rather permit the treatment of the finished articles in
solutions specifying a penetration of say 25 per cent,
of the thickness. Thus in U in. thick timber a minimum
penetration of 1 in. would be required. The article could
then be sold under these conditions. Difficulties such as
recutting after treatment would not apply as treatment

oil
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would be to the finished article. Ample scope for
approvals of this value exist mider our legislation,

___avenues of KBSEARCH

The trend of research that we feel should be
followed at least as far as Queensland conditions are
concerned is as follows;
(a) Aj~svgjftive Chemicals for Treatment
round®™ preservatives such as pentachlorphenol in oil
solution, water soluble salts such as Wohlraan Salts and
Ascu should be investigated. Particular application of
these IS felt strongly warranted for tropical conditions
where lyctus is only one of the problems.
(b) Mternative_£frooosses. No further research is felt
necessar”™ upon the existing processes. However, necessary
refinements will evolve and we suggest that the application
0 pressure methods for large scale treatment be examined.
I understand that some preliminary work has been done by

D.".V.T, 1In this respect.
(@) ' The degree of susceptibility of

a considerable number of species 1is still doubtful. Data
are based at present upon observations, starch intensities,

otanical groupings and reports from reputable sources.
S«sin_Eonding. The effect of boron salts upon phenol-
formaldehyde resins has been previously raised. Alternative
lines may be i1n the use of chlorinated phenols. This work
Should, v/e feel, parallel studies upon toxicity.

) ) The minimum of 0.20per _cent.
(on OD weight) has been fixed for both borax and boric acid.

We knov/ that reasoning lifts core concentration by
appro..imately 50 per cent., should this requirement therefore

y inclusion of one months seasoning or alternatively
immediately after treatment. There are

The use of "all-

e me
be required
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wgamenis in favour of each method and personally i feel
that both should be accepted by an over riding phraso
such as "at time of sale" or departure from yard.

The second, which has been raised at previous
Conferences | refers to permissable tolerances. We have
seen the variations in the two analytical methods and feel
that an allowance of + .02 per cent, should be officially
recognized in the specification. This is bound up with
which specifications are accepted for these treatments.

Sc__ conclusions.
(a) Preservation of timber against Lyctus 1is

commez cictll;y well established in Queensland. Some minor
problems exist in i1ts application but in general the
industry is now on a sound footing,

(b) Future research should be confined to
alternative chemicals and determining the true relation of
the susceptibilities of a number of tropical species.



PROTECTION OF TIMBER AGAINST MARINE BORER ATTACK
IN QUEENSLAND

1, OBJECTIVES. The purpose of this paper is firstly, to
summarise the most useful discoveries with regard to the
activities of marine borers in Queensland waters, and secondly,
to urge that these be used more fully to save the purse of
the public.

It is nov; fourteen years since the publication of
Queensland Forest Service Bulletin No. 12 ’'Destruction of
Timber by Marine Organisms in the Port of Brisbane', and
many additional facts are now available, iIncluding details
from other Queensland ports and tidal streams.

The i1nformation given in Bulletin No. 12 in no
respect has become outmoded, but has proved the foundation
upon which further research has been made. Unfortunately,
the data provided have not been used to the Tfullest extent,
and while hundreds of wooden structures suffer irreparable
damage from marine borers, some 400 copies of this low
priced booklet still remain on our shelves.

Perhaps we have failed to properly inform those
interested of the information available. Whatever the
cause, It is evident that needless expense is being incurred
on the waterfront, and action should be taken to improve
the position. The Division of Forest Products through its
excellent Trade Circulars is probably best able to achieve
the desired results.

For the past twenty years the Division’s officers
have shown considerable interest in marine timber borers and
have personally given me much valuable help and encouragement.

Prepared by Department of Forestry, Queensland.



but no official trade circular has ever been issued on this
interesting subject. Much data are now available from the
recent Australian port survey, and Mr. Gottstein has
considerable personal experience of marine borer problems,
to which can be added the published papers from the Queensland
Forest Service and Maritime Services Board of New South
Wales. Of the latter, it may be said v/ith confidence, that
Mr, R,A. Johnson, M.Instr G.E., of the Research Laboratory,
Port Macquarrie, is the best iInformed person in Australia on
the problems associated with the attacks by marine borers on
timber,

I close this section on "objectives®™™ by quoting
one paragraph from page 75 of Q.F”S, Bulletin No. 12 written
over fourteen years ago -

"It is considered that the problem is of sufficient

importance to justify marine borer research work being
undertaken by a National Committee working in close co-
operation with the Council f- *Scientific and Industrial
Research, port authorities, forest services, and the
scientific institutions already interested in the problem
In the various States.”

EERAL REVIEW OF METHQBS. So far as Queensland is
concerned, marine borer research began in 1926® with an
attempt by the officer in charge of timber utilisation to
obtain reliable i1nformation regarding the native species of
timber which are most resistant to attack. Evidence from
experienced river men was moot conflicting and the Brisbane
harbouX® engineer then believed that Limnoria was the most
destructive agent. To him the position was hopeless,
because all timbers were attacked.

This officer then decided to secure Tfirst hand
information on timbers attacked in the river but soon found
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that a knowledge of the identity of the attacking bonen was
essential to compare results, and the Ffirst borer i1dentifi-
cations were made by the Queensland Museum. It v/as also
decided to place samples of various timbers at low tide
level in the Brisbane River at Chelmer and examine these at
intervals for marine borer attack.

At this stage Messrs. P.A. McNeil and T. Iredale
of the Australian Museum, and R.A. Johnson of the Sydney
Harbour Trust visited Brisbane with a view to extending to
Queensland the survey of marine borer activity already
commenced in Port Jackson. Unhappy with the attitude of
the Brisbane port authority, they retreated to the Queensland
Museum from where Dr. Longman directed them to the Forest
Service which had interested itself in this problem.

The Queensland Forest Service was more than pleased
to join forces "with these authorities, and a complete survey
of the Port of Brisbane was planned along similar lines to
that iIn operation in Port Jackson, Sawn timber test samples
were standardised at 3" x 3" x 3 long, hung vertically from
cables or chains with the lower end 2’ below low tide datum.
Douglas fir was chosen as the best for control purposes and
for collecting living specimens of the attacking borer.

Examinations of the test samples were made monthly
by scraping the surface and counting the number of entrance
holes per square inch, and later cutting transverse sections
from the lovzer ends and estimating the cross sectional area
destroyed, squaring the diareter of the burrows. At the
same time a pint sample was taken of the surface v/ater for
estimation of the salinity (expressed in grams per kilo),
hydrogen 1ions, and Oxygen content (ccs per litre). The
temperature at one foot below the surface was also taken.
Borer infested samples v/ere transferred to other sites to

determine the effect of salinity.

3
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These data supplemented, by observations of
legs, boats and other submerged

timber to determine the identities of the borers and other
marine growths, species of timber, local conditions of
varying salinity, and ages of the structures. Identifications
of borers were made by Australian Museum officers.

In lauer tests on creosoted timber, for which the
Division of Forest Products provided some of the samples,
sections 9" to 12" in diameter (including sapwood) and 2 ft.
long were used. These were capped on top and bottom with
copper plate, and suspended with the lower end one foot
below low water level. Inspections of these were made at
intervals of three months.

During recent years the Maritime Services Board

research staff have developed special methods for collecting
the larvae of teredine or 'shipworm” borers by means of fine

gauze nets. The collection and identification of the larvae

is a very useful means of determining the identity and
concentration ef the borers in different waters

standing piles, beacons,

numerical
during seasonal variations.

' OUTLINE OF RESULTS

A. marine.~"TIMBER BORERS IN QUEENSLAND WATERS. In
colloquial tei-ms all T"inderwater damage to timber is due to

the crabs”™ and the "oysters™, or more soientii“ically, the

Crustacea, and Bivalve Mollusca.
0.t tne Crustacea, in descending order of size,
(1) Sphaeroma terebrans, (2) Sphaeroma guoyana, and (3)

Limnoria lignerum are represented in Queensland waters.

ans, called the Beetle Borer or Pillbug from its
hexbit Oxi1rolling into a ball, is very active and is the most
destructive crustacean on the Queensland coast. s. guoyana
IS rarely seen, although it is more active in Port Jackson?
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Limnoria, lignum, known as Soa Lioe, are very small

and nsnally do much less damage than Sphaeroma. It is
possible that the specific name of this Queensland species

may have to be changed.
which is well known in New South

Wales and Victorian waters, 1is unknown in Queensland.

51XQiX® _MolINsca are represented in Queensland
waters by (4) Wausitora queenslandica, (5) Teredo pocullfer
(6) Teredo tristi, (7) Dicyathifer oaroli, (8) Baotronophorus
subaustralis, (9) Bankia grenningi and others of the Teredo
(Or "Cobra™) fTamilyjin addition to (10) Martesia striata
and (11) Modiolus sp. which have their bodies totally enclosed

within their shelly valves. Thera i1s also a small taredine

species, (12) Glumebra elegans, which appears to confine its
attacks to floating coconuts in the tropics.

Finally, there are the Date Mussels (Lithophaga
spp-), elongated totally enclosed bivalves, which readily

bore hard coral and limestone, and are believed to be capable
of boring concrete. Apparently they never attack timber,
() Itow_do_the£ bore? The tunnels of both Crustacea and

Bivalve Molluscs in timber are mostly the result of
mechanical abrasion. The difference in action can probably
best be described as 'chewing” for the Crustaceans and
seal-rotary for tho serrated valves of the Teredino

borers.

In both cases it is believed that there is a
primary urge to shelter, but the tunnels of the Crustaceans,
remain unixorm in cross section, while those of the
"Shipworms™ or "Cobra"™ tribe begin with a pin-head sized
aperture and rapidly expand internally to a diameter, 1in

some specimens, up to two inches. For this reason, the
attacks of Crustaceans are easily seen on tho external face
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of the timber, while those of the “teredo tribe” require
scraping of the surface and very close examination for
detection.

Another major difference is that the body of the
Crustacean fTills only a small portion of the burrov/, while
the "Shipworms” normally fill the whole of their burrows
from the small entrance, which leads out to the water, to
the end of the tunnel which is constantly being extended.
The Crustaceans can leave their burrov/s at will, but the
-Shipworms” are prisoners "for blife” by reason of the
narrowed entrance. The "Teredos” can, and often do, line
their burrows with Calcareous shell for additional protection
from their enemies, while the Crustaceans live in unlined
tunnels. Finally, the burrows of the Crustaceans may be
measured in fractions of an inch or at most, a fev; inches
in length, while those of the "Teredos” may range from a
few inches to four or more feet. Burrows of Limnoria,
however may be developed into extensive galleries.

The method of boring used by the two totally
enclosed bivalves, i7artesia and Modiolus is uncertain.
With the former, which seldom penetrates more than twice
its length iInto wood, a rocking action of its serrated shell
IS suspected. Modiolus, hov/ever, has a smooth mussel type
outer shell and i1t is possible that the animal extrudes a
"tongue” which slowly removes the wood surface away. It
Is certainly capable of boring hardwood, making a slightly
oval hole into which the shell is snugly fitted.

In size the circular tunnels of Litooria are the
smallest being often less than 1/32” in dianjpter.

Sphaeroma holes usually range from to in diameter.
The maximum size of "Cobra” burrows ranges from about
for the two small Teredos, to for Bankia, for

Dicyathifer, 1” for Nausitoria and 2” for the tropical



giant Bactnonophopus
(b) Prom the viev/point of age®, the

Crustaceans] Sphaenoma and Limnoriaj appear to bore wood for
protection as soon as they are old enough to leave their
parent to fend for themselves. This may be at any time of
the year, but the evidence suggests that the most severe
damage occurs during the warmer months.

It 1s also known that the development of the
'shipworms” is greater over the summer months, but it is
probable that this has less significance in warmer tropical
waters. Boring into the wood commences a short period
after the semi-floating larvae find lodgement on the wood
surface.

e) Where_ao_fciigf bore? This question has considerable

importance from the viewpoint of control. The Crustaceans,
particularly Sphaeroma, confine theilr activities to the
vertical zone a fexv feet in height between low tide level
and about three quarter tide mark, while the "shipworms” can
attack wherever the water is iIn contact with the wood for a
sufficiently long time to gain an entry.

With most Teredine species this means that entry
is made from the sea bed to a little above half tide mark.

7\n exception can be made for the two more tropical forms,
Bactronophorus and Dicyathifer, which appear to be capable
of flourishing in timber in places so high that they can
only snatch a drink of water during the higher tides once a
xortnight.’ the Teredine larvae are semi-buoyant and
drift along near the surface of the water, the greatest
intensity of attack is usually found a little below low tide
level, Martesia and Modiolus enter piling over the same
range as the “shipworms” but are much less dangerous.
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Marine borers are very sensitive to salinity

changes iIn the water, Sphaeroma normally prefer almost sea
salinitybut occasionally may be seen many miles from the
sea in drinkable water. On the other hand Limnoria will

not tolerate any decided lowering of sea salinity and are
rarely found iIn rivers, except occasionally in wide estuaries.

The ”"shipworms"™ are divided broadly by salinity
conditions into three classes ~ (1) those which inhabit
brackish waters (salinities up to about 10 grams per kilo) -
Nausitora spp; (2) those in estuarine waters (salinities
from 10 to 25 grams per Kilo) - Teredo poculifer; and
probably Dicyathifer, Bactronophorus, and (3) those in high
salinity waters (over 25 grams per Kilo) - Teredo tristi and
Bankia spp. There is a very real danger of Teredine attack
wherever there is a tidal inflow, even at very infrequent
intervals and for short periods.

So xar, it seems that Victorian Dock, Melbourne has
escaped. The water would be ideal for Nausitora but is
apparently too cold. They even died during the winter in
the fresh water above tide level at the head of Middle
Harbour, Sydney. On the other hand, a considerable number
of Nausitora in a Douglas fir test sample grevz eighteen
inches in length in two years when transferred to a freshwater
lagoon above the tidal limit in the Brisbane River, Those
which died apparently did so from lack of wood to burrow.
Whether they can increase in numbers, and infest other timber
under such circumstances, is unknown.

In addition to many coastal localities and tidal
streams of which we have records, the main Queensland ports
can be classified by the borers operating as follows: -

() "Nausitora” ports - Brisbane (above Victoria Bridge),

Bundaberg, and Rockhampton,



Salinity PQrts - Brisbane (New Farm reach and
downstream) ] Gladstone Harbour”™ Mackay Harbour, Bowen
Harbour, and Cairns. In these ports the life of Turpentine
piles is normally about 30 years, because of the absence of
Nausitora, but protection against Sphaeroma is usually
necessary. m addition to Bankia and Teredo spp., Bactrono-
phorus has been noted at Mackay and Bowen and 1is probably
also present at Townsville and Cairns. Dicyathifer, which
at times attacks Turpentine, has.been recorded for the mouth
of the Brisbane River, Gladstone, Townsville and Cairns.

In regard to the actual medium in which® the

tunnels are made, Limnoria, the Teredine borers and Martesia

apparently confine their attentions to submerged timber, but
Sphaeroma terebrans is equally at home in soft sandstone or
chalk. The Date Mussels (Lithophaga spp.) apparently
ignore wood entirely to bore into hard corals and limestones.
We have some concrete blocks exposed to the attack of these
odd creatures in More ton Bay,

With regal*d go timber, the Crustacean borers appear
capable of attaching any species, but softer woods are
generally preferred. The "Shipworms” show a marked
objection to timber with a high silica content such as
Turpentine and Svizamp Mahogany, and to Cypress and Forest
Red Gum. Cypress contains a phenol but no complaints of
silica iIn Forest Red Gum have been noted. The exception
to this rule is with Nausitora, which, can destroy a good
Turpentine pile in five years and a Grey lronbark pile,
which 1s much harder, in one year.

Crustacean borers take advantage of timber defects
such as cracks, limb scars and softer material to take quick
refuge and enlarge into tunnels, but Teredine borers
normally avoid defects in lengthening their tunnels giving
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marked preference, like skilled miners to drivingthrough
"sound country”. They rarely, if ever, cross a crack, even
between two closely fastened boat planks. "Shipy/orms”
normally enter wood from the longitudinal section at a
slightly oblique angle to the fibres, but v/ill more readily
attack the cross section if this iIs exposed.

(d) yZ"kLJLE ihey boiN? All borings are believed to be for

the purpose of protection, and with some species this appears
to be the only reason. One cannot imagine that Sphaeroma
finds much nourishment in sandstone.

On the other hand the elaborate tunnellings of the
"Shipworms” and of Limnoria point strongly to the conclusion
that these borers obtain some essential food from finely
divided v/ood. It has been noted that Teredine borers
continue to bore throughout their lives and die “en masse”
when there is little or no wood left to be tunnelled.

Where they reach the edge of a piece of wood, they shorten
their bodies, seal off the end of the tunnel with a concave
calcareous diaphram, and proceed to "drive” in a new
direction where more wood is available to be "mined”. This
IS sometimes done several times.

It can be seen that the wood flour, "“‘filed” from
the ’'xace” of the tunnel by the rasping action of the semi-
circular shelly valves, is swallowed by the "Shipworms” and
passes through the alimentary tract. In fact the exhalent
siphon is specially enlarged to discharge the ™"chips”.

Teredine borers progress much more slowly in, or
are entirely repelled by some siliceous timbers or those
containing toxic chemicals, and this suggests strongly that
these creatures "march upon their stomachs”, and can best
be controlled through this medium. It has also been noted
that Teredine borers first attack creosoted wood close to
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seasoning checks or upon the cross section where the maximum
rate of leaching could he expected.
Si-- RESIOTACE OgjnjTBEATED TIMBER TO MARINE BOEER ATTACKS

It has been shown that any species of timber is
liable to eri™;Ucean_bprer attacks but some preference is
shown to defective material and softer wood. No wvariation
in intensity of attack by Martesia or Modiolus in different
timbers has been noted, but a notable change in the rate of
attack of Teredlne borers has resulted from a change in the
species of wood submerged.

This variation in "Shipworm™ resistance in most
cases appears to be related to the presence of silica in the
wood] in others to phenolic substancesbut the cause is not
always obvious. following are the results of observations
extending over many years both at test stations and in
submerged woodwork generally,

1. Swamp Box (Tristania™su”~eole”™) - highly resistant.
Turpentine (™“narpia™lauri™™a) ~ do, not equal to (1).
Guiana Greenheart (Nectandra rodioei) ~ highly resistant.
N.Guinea Kasi Kasi (Metero”™ros sp?) - highly resistant.
Coastal Cypress pine (Callitr™_golumellaris) - do.
Forest Red Gum (~cal”™tus__ ;™MUcornis) - highly resistant.

Satinay (Syncarpia hillii') - moderately resistant.
Brush Box {"™isj™nla conferta) - moderately resistant.

Yellow Penda (Xanthostemon pachyspermus) - do..
(now believed to be a TrT'stania"l

10. Broad Leaved Teatree (“laleuca™eucadendrpn) - do.

11. Red Penda (Xanthostemon pubescens) - reported highly
resistant at Cairns.

12. Brown Pine (.?odooarfus_elata) - moderately resistant.
13. Grey lronbark (Euca]j™tus_paniculata) - non resistant.
IlU- Spotted Gum (Eucalyptus maculata) - non resistant.

15. Red Bloodwood (Eucalyptus gummiferaj - non resistant.

® NG Aw N
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16.  vifliite Mahogany (Eucalyptus acmenioiles) - non resistant.
17. Blackbutt (Eucalyptus pilulanis) -« non resistant.

18. Rose Gum (Eucalyptus grandis_ ) - non resistant.

19. Jarrah (Eucalyptus marginata®®,) - non resistant.

20. Grey Satinash (gugenla gustavioides) - non resistant.
21. Karri (Eucalyptus diversicolor) ~ non resistant.

22. Tallowwood (Eucalyptus niicrocorys) - non resistant.

23.  Red Tulip Oak (j.rEyrodennon peralaturn) - non resistant.
2/+. Grey Mangrove (~.icennia,,marina__yar officenalis) - do.
25. Red Mangrove (RKizophora mucronata) ~ non resistant.

26.  gmall Black Mangrove (Aegiceras majus.) - non resistant.
21.  swamp Sheoak (Qanliaxina™iruca) - non resistant.

28. River Sheoak (Oasu”rlna. cunninghamianaj - non resistant.

29.  Bollywood (Litsea reticulata) - non resistant.

30.  sassaxras Boryphora_sassafras) - non Xesistant.
31l. Red Cedar (C~.rela toona var australis) - do.

32. Hoop Pine (Araucaria cunnlnghamii) - non resistant.

33.  Queensland Kauri & this_..palmerstoni) - non resistant.

SU. Douglas Pir (Pseudotsuga taxifolia) - Best collecting piece

C. O.THODS_BW_IM"EWNTING ATTACK IN TIMB~. Attack in
timber by marine borers may be prevented or much retarded by
five main methods: -

(1) Keep the timber out of the water.

(2) Keep the borers av/ay from the timber.

(3) Use naturally resistant_timber.

(™) Use tnpber__jmipregnated_ with toxic substances.

(3) Bjgjerminate the borers periodically,

(1) The first_me_thod is not as impractical as it
appears. Timber is often submerged in tidal water which
could be kept clear of danger. For example, what use is a

diagonal hardwood brace on piling where the lower bolted end
iIs eaten off by borers? If the lower end of the brace is
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kept above half tide level the risk of attack may be entirely
avoided. It is admitted that high bracing is less efficient
and the best method of securing stability is the raking pile.
This not only replaces the braces but also facilitates
floating collar treatment described under method (5).

libove tide mark the larvae of most teredine borers
have insufxicient time to attach themselvesand this

discovery can be used with advantage for docking (at high
tiae) small launches on sills which keep the keels always

above half tile level. Light craft such as racing skiffs,
and plywood military boats, can be kept free from trouble if
removed from the water and kept wet when not in use. Water

pumped from a tidal stream can bo dangerous as a businessman
found when his wooden cooling tower, some distance from the
river, collapsed owing to "worms".

Wooden vessels, plying regularly between high and low
salinity river waters may escape attack for the reason that
Teredine borers which favour either of these conditions
cannot establish themselves under constant change. At the
same time a pause for two or three months at either upstream
or downstream wharves could collect borers of either type
which could continue to bore when travel was recommenced
by closing the entrances to their tunnels when the salinity
was unfavourable.

2) Te”ojAfjrg. borers should be denied access to
any timber submerged in tidal v/ater which is not otherwise
protected. The oldest method is probably sheathing with

Muntz metal or pure copper. This i1s both expensive and
liable to corrosion of the sheeting if any metalic impurities
are present. The use of nails of different composition can
give serious trouble. Galvanised iron may provide

protection up to about 12 months for temporary structures.
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protection to wooden pnnts and barges. Sheathing with
closely fitted boards of resistant timber such as Turpentine

will give considerable protection to underwater planking
of boats.

New standing piles of non-resistant timbers are
often protected by encirclement with concrete collars filloc.
between the collar and pile mwith sand. This method is
efxoctive provided that the lowest cellar is pressed into
the mud, the joints are tight and the inner space is kept

continually fitted with sand. Old standing piles may be

protected by concrete collars lowered in two half sections

and cemented together around the pile before sand Ffilling.
This method is used by Mr. J.R.W. Hyde of Brisbane who, it
is understood, holds patent rights. Old piles can also be

both strengthened and protected by the provision of solid

concrete jJackets from the mud line to near high water level.

Mr. R.A. Johnson has developed a protective plastic jacket
using tar and cement.

Temporary protection is afforded by regular
brushings of copper paint, creosote, tar, red lead and
proprietary lines such as Carbolignum, Hardiproof, Ouprinal

and Coponol. These brushings should be repeated at
intervals of not longer than 3 or |4 months to maintain
protection under Brisbane conditions, and less in tropical
waters. Charring and creosoting gives a short life.

3) Before selecting naturally resistant timbers
for use, the borers present at the site should Ffirst be
identified. choice can then be made from the list under
(b) above. While moderately resistant timbers may give
long life where Nausitora are absent, no unprotected wood

should be used where this destructive borer is known to be

active.
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4) Brisbane tests “vith creosote impregnated
iiB™er showed that a heavy concentration of creosote to the
11 the sapwood in hardwoods and pine gave
protection against the high salinity Teredine borers for at

least five years. Naus itora were able to attack in less

than this period. Hoop Pine, which had the deepest sapwood,

gave the best results.
It would appear that the main points for success
ares -
I. The wood should carry as much creosote as possible
and with penetration as deep as is practicable.
Il. The creosote -should be both highly toxic and

resistant to leaching as long as possible,
(httack first took plac"= close to seasoning checks

and on "end graind Coarse pored woods fTailed

earlier than fine pored woods.)
(N No truewood should be exposed.
£1iP_£inoi in Kauri Pine gave considerable protection
against Nauduora but was not good against Teredo
and, Bankia.
very little protection, Pluarised
Karri produced larger Nausitora than the untreated
wood after a short delay.
U; Whille heavy brushings or sprayings with
creosote on standing piles may be regarded as extermination
treatm”™mp”, the best method of application is that patented

by Mr. Johnson where a fTloating metal collar is used
to retain a short head of creosote which m.oves up and down
the pile with the tide. This treatment, being limited to

the zone between tide levels, is effective only for

Crustanean borers, for teredine borers a canvas collar would

need to be provided to reach to the mud line and be
completely filled with creosote. After a sufficient period
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the creosote can be pumped back into a container on the
wharf or punt.
Creosote sprays or heavy brushings may also be

used on boat bottoms but the planking should first be
allowed to skin dry, and several treatments may be necessary

to kill Teredine borers extending some depth under the
surface.

A simple and very effective method for keeping
Sphaeroma population to a minimum has been applied at
Newstead Wharves in the lower Brisbane River. A galvanised
iron wire of heavy gauge is placed round each pile some six
inches from its perimeter and supported in the water on
short creosote-impregnated pine blocks which are curved to
match the pile face on the inside of the circle. This ring
of blocks xloats up and down with the tide and is constantly

joggled about by wave action bumping against the outside of
the pile. This is not fair to the "Pillbugs" which are

unable to stand still and bore in without serious risk of
being taken in the rear by the blocks.

CONCLUSIONS
(a) It is most Important to ascertain the

present in tidal waters where

timber is to be submerged.
(b) Certain timber, species are highly resistant

to some species of marine borers, the majority have little

resistance.
(©) No.. known timber is reasonably resistant

against Nausitora spp,
(d) The habits of Crustaceans are quite

dixferent from those of Teredine borers and may necessitate
different control methods.



S-Py.Qy QHd Brash. Surface Treatments are not
permanent in effect.

@) Impregnation of wood with toxic preservatives
can be highly efficient in some cases if deep penetration™
and permanence can be attained.

(9) The greatest factors controlling the
distribution of marine borers are water salinity and
temperature,

(h) Given complete information regarding borers
present and timbers availablepiling and other submerged
timber, can, in most cases, be suitably protected, to give
30 or more years service.

EBMPAEDMUTURE pbvblopment in prime borer VmRK A
drive could well be made to inform all interested parties

of the data now available and v/here. Complete information
on the species, distribution and life history of marine
borers at each centre of importance should be known. Work

on the relative values preservatives (both inherent and for
impregnation) should be continued with present researches

on the relationship of silica to the development of
Teredinidae.



ASATIOIES*

Ternite Invest.igp.-tioiis azo araong She olfieat
research projects o- the flivis-.p, of :iatoraology. The work
was begun by Mr. g. p, Hm mere thEua 20 years ago and. has
been carried on, with the exception of a break during the
war years, up to the present time.

A fvndaiaental point on wiooch all -she e-sork hinges
is the correct identification of the species concerned/and

this very difficult n has beer, lightened by the taxonomic
studies of Mr, Hill, who in lyhi publlonxed a monograph of
the termites of ths Australian region in which almost 200
species are desorih-od. oince this tiiae, the taxonomic work
has consisted of ths icontifacation of collections sent ,in
from wvarious parts of Australia and the preparati nu
distribution r..apG of soino iiopx.!' ta.'it e oonoHjic
species.

AspeCbS o.f rcriTj.te b...0oj.ogp which have been
investigated a:?e the cond.ntioi?& necessary for colony

foundation ana the rate of development of these incipient
colonies. In addibions some studies have been made on the
production of neoteinics™ or supplementary sexual forms.
This latter point is of interest in relar.ion to the
introduction of haxrnfuT species into other countries. The
longevity of termite colonies in naiure is being asterminod
by measurements of mound gromsh rates.

A number of ecological inveotigations have

informs. cron of valuui to other phases of termi'i-e

produced
a gtacy of

work, chiefly to laboralory end flull fotlng,
the temperature and humidity condltlonc within mounds of

Prepared bv uhe five35.on of Entomology”™ GcS,lIcP,0
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Nasutitermes exitiosus materially assisted the work of
standardizing termite laboratory colonies, whilst studies of
the subterranean gallery Systems of N.exitiosus and
Goptotermes lacteus led to a considerable improvement in
field-testing technique.

A wide variety of materials for the direct control
of termites have been suggested from time to time by
various workers. All materials which appeared to show some
promise were tested but the outstanding group was the
arsenicals, and of these, white arsenic has consistently
proved to be the most reliable and most toxic.

The greater part of the iInvestigations at present
iIs devoted to testing timbers, timber treatments and
miscellaneous materials for their resistance to termite
attack either under laboratory conditions or in the field.

The initial steps in developing a laboratory
testing method were made by Messrs. G.F.Hill and T.Greaves
about 1930. Subsequently Dr. F.G.Holdaway carried out a
considerable amount of experimental work which resulted in
the development of a standard laboratory colony, which is
virtually a standard eating unit and provides a reliable
bio-assay for the determination of termite resistance. The
standard colony method was developed with N.exitiosus, but
has since been adapted for use with Goptotermes lacteus.

During the past three years, a considerable amount
of testing has been carried out using this method. The more
important tests have been:-

(1) various building boards, including ""Masonite"",
"Synthawood™ , and ""Woodtex"*,

(i1) 1mproved woods, densified with phenolformaldehyde
or urea-formaldehyde resins,

(iii) cotton furnishing felts treated with lauryl
pentachlorphenol,
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(iv) various exotic plywoods with. BHC and pentachlorphenol
added to the glue line,
(v) assorted overseas timbers of reputed termite
resistance - including teak, gurjun, agba, iroko,
(vi) plastic piping - cellulose acetate butyrate,
polyvinyl chloride, and "Polythene”,
(vii) pentachlorphenol at various loadings iIn a
susceptible timber (Sloanea woollsli),
(viii) zinc chloride, boric acid and Tanalith at various

loadings in Pinus rad lata and Podocarpus spicata.
(A co-operative test with D.S. I.R. ,“NeF"ZealSndT,

(ix) -Australian commercial timbers. The Tfirst series
(concluded) comprised samples from 50 trees of
each of the following species: E. pilularis.

) microcorys. E. aomenioides and
I — k<iQ Oonferta. The second series (Tn
P~ogress) embraces E, erebra. E, grandis,

. f . )aniculata. E, teretTcTrnis and
3,y pQEK)7A, ,laurj.folj.a. In addition E. marginata

QPhloia have"'Been tesTed,
Ihe laboratory testing method has also been used to
determine whether any correlation exists between the specific
gravity Ox timber and its resistance to termite attack.

Field testing of timbers and timber treatments
was originally carried out merely by placing the test samples
in the soil around termite mounds or in the mounds
themselves, and the results were often very variable.
Considerable improvements have been made and the present
"connecting strip” technique has resulted in a more
reliable and uniform attack on test material. Field tests

at present in service are:-
(i) International Termite Exposure Test - now in its
21st year,
(i1) Dbillets and 2” x 2” specimens impregnated with

-Ascu, Cuprinol, zinc chloride and arsenic, or
creosote - a co-operative project with Division
Ox Forest Products,

(ii1) Solidens impregnations.
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(iv) a comparison of the natural resistance of
S”Xlitris. Rlauca and C> cal carata.

This field testing method has been adapted
successfully to the testing of soil poisoning treatments
and tests are being carried out of the following materials:
pentachlorphenolp creosote™ sodium pentachlorphenate
sodium arsenite, D.D.T., white arsenic and lead arsenate.
So far these tests have oeen made around mounds of
5Li_®2iiiiosus only, but this season tests will be
installed around mounds of C. lacteus.



ST/ITISTIC/tL SURVEY OF PEST DAMAGE IN HOUSING*

One of the sspects of preservation which
receives a good deal of attention at the Division of Wood
Technology is pest damage in housing. So many enquiries are
received from the general public relating to insect pests
and wood decay fungi that it is clearly necessary for the
Division, as an advisory organization, to have a clear
perspective of the damage that is being caused by these pests,

chance contact early in IMpS with a quantity
surveyor of the Department of Works and Housing, suggested
that this Department might have the machinery for collecting
data of the type that would give us the perspective view of
pest damage that the Division requires.

The suggestion was put to the Sydney office of
the Department of Works and Housing that their field valuating
staff might be able, during the normal course of their duties,
to fill in a questionnaire-type form containing the information
we require and to forward the completed form to the Division
for collation.

This suggestion was agreed to in principle and a
form was devised in collaboration with the Entomologist of
the Division and officers from the valuating staff of the
Department. The form was a compromise in that i1t provided
us with the main items of information but did not delve as
deeply as wg might have wished. However, it was clearly
seen that any attempt to pin down valuators too closely
would interfere with their main work and perhaps only cause
confusion to the detriment of the project as a whole.

working plan for this project was written

become FI12 - Statistical

he Division, of Wood Technology,
lorestry Co??lliail:sselon.lwsmn © o0 echnology Rlogovv\vl.
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Survey of Post Damage in Housing”.

The term *statistical* was indicative of ambition
rather than fact since it v/as apparent early in the vzork
that we did not have the facilities for collation on a
sufficiently large scale for the work to be regarded as
truly statistical. V/e did aim, however, at obtaining
sufficient number of samples from the Sydney - Metropolitan
area for us to hazard a shrewd guess at the incidence of
pest damage and the accompanying sheet shows the type of
information that vz have been able to collect over a period
extending from /mgust, I"*-S, to January, 1950.

In order to obtain an impression of grouping (if
such a grouping exists) we have plotted these results onto
a map of the County of Cumberland with coloured flags to
represent the different scales of damage sustained. Other
results have also been recorded graphically.

The system of collation employed is to sort the
completed returns into suburbs and then separate the
’positives*™ from the ’negatives’.

A cord index system is then used (with reference
number of each return) and a set of questions is applied to
each return.

Broadly the type of information sought is
indicated from the accompanying table, but it is hoped that
in addition to stereotyped queries there may emerge from a
survey of this kind on indication of desirable trends in
Australian housing or factory design. Improvements in
methods of handling specific environments under Australian
conditions may also become apparent, and,of course, the value
of providing for preservation practice should become much
more obvious.

It was proposed in the original VZorking Plan
covering this project to set up a Committee representing
the Department of Works and Housing and this Division and to
report the findings of the survey in reputable trade magazines.
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The size of the Coninittee was to he exterded.

occording to the results ohtained and the possible interest
of other organizations, e.g, Local Government, Bank
Interest

valuators, Government Insurance and so forth.
was not to be confined to housing ~ut would be extended also
wharfing anu miscellaneous wooden structures>
If, as seems dosirablOp this project is to be
extended to a Commonwealth scale, the Committee plan might
make collation of results easier and could certainly help

to keep interest alive in the somewhat tedious work involved.

Providing co-operation is extended by all
it should be possible toXbach some finality with
report then,

cCtories,

concerned,
this survey within five years and a final

prolifically illustrated, should be of considerable
assistance to those interested in building construction,

both Government and private.



Pron Aug.

Total number of houses inspected
Number infested
Percentage infestation

Cause of InfePitGtXon

Borers 60,1%
Termites "8.6%
Fungi 26.8%

Type of House

Number of brick houses
Number of timber framed houses

Age Croup,

Brick To Fo
1850-1910 26 26
1910-1920 96 25
1920-1928 21N 11
1928-1924.8 11 11
Damage
Minor damage 651
Extensive damage 55%
Total cost of damage £6,24.88
Cost per housel £58.12.0
Ashfield 5/12
Auburn 5/16
Bankst own 7/50
Bellevue Hill oA
Bexley 0/8
Blacktown 0/10
Botany
Burwood 1~/8
Canterbury 17/80
Concord 5/19
Cabramat ta 0/1
Campbelltown 1/9
Dundas 2/2
Drummoyne 2/15
Eastv/ood 1A
Enfield 1A
Five Dock 0/1
Fairfield 1/16

Cranville /N

874

168
19.2%

i1-0. 8%

Borers Termites

71.2% 58.5%
67.8% 57.57?

21.5.7%
22.7% 51.8%

Holroyd
Hornsby
Hunter’s Hill
Hurstville
Kogarah
Kuring-ai
Lane Cove
Lideombe
Leichhardt
Liverpool
Manly
Marrickville
Mosman
Newtown
North Sydney
Parramatta
Randwick
Rydalmere
Richmond

8a-l-

192}.8 to Jan 25thj 1950.

Fungi

50.7%
22.0%
2"'2.8%
15.6%

2/16
6/21
C/5
5/524.
6/25
V27
8/26
0/5
I/>+
1/1
k/3
11/18
5/9
0/1
2/12
5/16
5/3-5
1/1
0/2



Bockdale 10/™M4
Ryde 21-/22
Strathfield 2/8
Sutherland N33
Warringah 10/2).9
V/averley 5/12
Willoughby 16/22»
Woollahra

Waterloo 0/1

Major Faults Observed

No ant caps or defective ant caps
Bad ventilation

Defective damp courses

Faulty gutters and down pipes

Condition of Houses

Good 13.
Fair 58. M
Poor 28.

Gause of Infeatatien

Neglect by householder 2(-8.7%

8a-5



/. WRESS:
I'ATE_..,,OF INSPECTION;:
GEJ'RAL. data:

10.
11.

SURVEY .OP, PES,T.DAIVIAGE_IN BUILDINGS

(Give Munielpali-t-y-also) . *.

Type..pX_Gonstr_ucW (underline) -

User © (underline)
Age (anproximately)

Attack is (Mark with x)
Members al” (give timber species if
possible) - e.g. Flooring (baltic pine)

If roof timbers are attacked, roof

covering 1Is
Has house been sprayed or treated?

Grpund. clearance (from underside of
floor boardsT”

Underfloor ventilation is
prainage under house is

~O0" caps or shields fitted - pf so,
are they effective?

Have any other controlmeasures been
takeri_ - 1If so, what are they?

Damage is
Any other remarks

Retarn.:

P Ornr i>wp,".pD
Negative 1__

Positive P' |

(To be filled in whether return is negative or positive)
Brick, brick veneer,
Residential, factory,

timber frame,
public building,

BORERS ~NITE. ANTS.
Recent | | old| J Recent’__j OIld?__j
Good!__i Pair!_J Poor!__ Good' ' Pair___: Poor!

Good!__| Pair| ) Poori__J Good! j Pair!__!| Poorj

Extensive! | Minor! | Extensive! J Minor* |

/ /"9 Q 1.2U I

INSPECLOr™.......ccooiei e

other (description)
other (description)........ccocvieviiieiiiennns

DECAY..

Recent) | oldr__ |

Good ! ! Pair[_j Poor!
Good! i PairL.J Poor! _

re e e A A A A e e e e ) e e e e e | P e —— <<

Extensive FZi Minor |
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The main object of this discussion is to
clarifv the position with regard to dajnage hy borers in
timber buildings in Queensland, and the methods used to

reduce both damage and building costs.
Ss-"eyiejv of Methods.
Control of timber borers is being achieved by

--iSV.JQS’S;""--_ |-V\i/'n'6 ifat.i.(.)g methods for

(I")  Advice upon plant and treatment methods.
(c) Development of imuroved timber grades,

(@) Leo-islation regarding the sale and use of
Derer susceptible timbers.

Research work in regard to the use of boric
acid and borax in treatment plants has been covered by
previous papers by K. v, Cokley, B.Sc., al. A.G.l. and will
not bo aurther mentionod in thia paper, which will focus
upon t..o piobloms which arise daily in regard to building:

Is the alm of the Department to prevent borer attack
IT possible, rather than allow conditions to develop
whore the householder is put to oonsidorablo worry and

expense from infestations, which, with proper care,
nover should havo occurnod,,

Numerous borer complaints are received by the
orost Products Research Branch, mostly in the warmer
months from October to April, These take the form of
telephone enquiries, personal interviews, and letters of

-Prepared by the Department of Porostry, Q"T~JHanD
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enquiry, the latter mostly from out-of-town 1O ations
The great majority of people desire an immediat
ti tion b ber of th “te on the
spot inspection a member o e . .
P P y staif to advise upon
ways and means {5 oxterrainato thg “posts”, and a
considerable number are under th . 3
. . impression that all
the woodwork in the building, . . .
including tho furniture,
IS In serious danger of early disint . .
Where the stumps (or “stiJt™”’) o%]ratlon into dust.
|ftu. : Hf the house arc attacked
apse of tho building is sgmetipss feared™
v onquirors have already consulted their
friends, neighbours and professional |, . )
: boroi’ gxtorminators”
Who frequently confuse tho issue and )
: . add to tho panics
while those who consult builder
there is very little > arc raostly assured that
latter case Yt ould - about, Often in the
it wou )
) ] &ppear that tho raost important
thing is to cause no loss f i . .
h tv h or time Oor ywr jy to a buildox*
who recently ha  received his final, payment 5n a new

contract.
Owing to staff limitations, iiuiuediate

inspections of buildings are normally refused unless
procoedldr™ including legal
proceedings. Persons seeking help are requested to
assist by bringing small samples of attacked timber and

insects tQ the Fgrest Products Research Branch for
examination _and report, In all entomological matters
Mr. A. R. Brimblecombo, M.Sc,, is regarded as the final

author!tyu
Requests for assistance usually fall into

lour broad groups:-
(1) From homes erected over 20 years.

(2) Ir0O'). homos two to "’wee years old,.



(3) From homos ooraolotod within tho laast vear”®
({-) From homes under construction,

Enquiries regarding old homes (1) usually
follow a familiar pattern - ""I’ve got borers in my house.”
"V/hat parts are being attacked?”

"They are in the Ffloor.”

”Is it a pine floor?”

”Yes.”

"The house is over twenty years old?”

”YeSe What do you recommend to kill these posts, tho
floor is becoming dangerous. Ono of the chair logs

has gone through it.”

This is typical of Ffirst reports of attack
by the Hood Piro Beetle (GalYmma; ™N2YyYB&old
Hoop 1ine floors. Home owners are usually unavzarc that
damage has been increasing over many years until the
Floor 3<ields slightly under the linoleum or some
concentrated load punctures a holo. The frequency of
the latter event gave rise to the local name of "Calamity
Beetle™. The fras is easily recognised from that of
Lyctus borers being hard® granular and egg shared when

seen under a hand lens.
Attack usually comiuences first iIn the darker

coineio under the house, rarely earlier than ten years
after erection™ and may extend internally to pine
skirtings and partitions which are unpainted. A
detailed description of the insect, its habits and control
is contained in Advisory Leaflet Ho.27 of the Queensland
Department of Agriculture and Stock entitled Tho
Queensland Hoop Pine Beetle and its Control” by A. R.
Brirablecombe,
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This paper is usually supplied to eng_uirers
who are advised to commoncG troatraont in August and,
repeat this later as required until activity ceases.
Retreatment annually for three years is suggested.

For floors, surface saturation on the under
side with equal parts of K55 Standard Creosote and
kerosene is usually recommended for effectiveness, low
cost and availability. For walls, wood preserving oil
(containing 5 per cent, of pentachlorphenol), and a
solution of paradi chlorbenzene in kerosene (1 lb, to 1
gallon) is recommended, to be followed by painting when
the borers are exterminated. Other solutions containing
20 per cent, of zinc naphthenate are also rocoraraended if
available. Injection back through the flight holes by
means of a pump with a small nozzle gives th? most
effective penetration.

Householders are assured that these borers
will not attack timber other than pine iIn the house,

family as £fal3"“:rna_“rus,
Is rarely seen in Queensland.

(2) Occasional complaints are received from
owners of homes some two. three or even more voars old.
Borer holes some 3/16 in. to 1/4 in. 1in diameter are
reported to have suddenly appeared in painted pjne walls
or in plywood panelling or plaster sheeting. Sometimes
the "Borer” itself is caught in the act of emerging and
is produced for identification from an empty “Aspro”
bottle. Because of the unusually large size of the
flight hole the householder is considerably worried and
desires prompt action to stop further damage.



S"urthGr eng_tiiry usually rovoals that the

‘]11
is fastened to

"~infested" plaster or plywood panelling
Hoop Pino battens. This gives all the evidence required.
Ths home owner is* then informed that there is no necessity
to call back the ~""borer exterminators' at once to remove
the weatherboards or panelling in order to '‘pressure spray
the source of "infestation', but simply to fill the holes
with some plastic raatorial of a colour to match tho wall

is the Jewel Bootle

and forgot them. Tho borer
its oggshn

(E£osf£here™aurantippiotuB) Which lays

The adult beetles often do not eraergo
tho siao of tho few holes

Jewel Beetles do not

unseasoned pine.
until several years later when

causes a minor panic in the house.
attack seasoned timber and have a marked preference for

Last month a quarter inch diameter holo

green Hoop Pine.
in tho

appeared iIn a painted Hoop Pino lining board
writer"s homo built thirteen years ago.

(?) Borer complaints from homos corr.ploted
within too previous twelve months are thlmcst frequent
of all, and commonly follow tho finding of little piles of
soft floury dust during the summon months on tho floors
or sprinkled on tho hood of tho motor car parked under the
house.1 Sometimes tho children call their parent®s

attention to "wogs', appearing in considerable mmibors

through the linoleum, 'wallpaper or masonite shooting.

This trouble Is most frequently traced to
s arch bearing sapwood in the flooring or in tho 2 in. X
1 in. rough saTO battons backing sheet plaster and
masonite. In flooring, some of tho best known hardwoods
give the most trouble, #including .Spotted Gum, Tallowwood
an .Crow s nsh. Usa of those woods and various brushwoods
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;vitih wide starch filled sapwoods are the most freq™uont

reason for iInfestation in battens,
oamatimss, the housoholdor finds that the
upper side of his ceiling is liberally sprinkled with
powder as the result of the use of Lyotus susceptible
timber in tile and plaster battens, Ono home oxarained

by the writer had the entire tile roof supported upon 2 in

X 1 in. battens of Brown Tulip Oak, most of which was so

riddled as to bo breakable in the hands. The owner,
through his solicitors, sought £150 damages or a new’roof
from his contractors the tile company. Ho obtained a
new roof.

In houses whore a considerable volume of
Lyctus susceptible timber is being attacked in studs,

nogging and battening between double walls, cyaniding i-

alternative to rebuilding the avails.

Other starch feeding borers which give rise to
occasional complaints are the Sraall_Augur_Beotie (Xylion
A1JIUrj~us) which has a special liking for *Sappy™
Spotted Gum and Crow"s Ash flooring, and the much ra-or
auSur .Beetlo (Bostrf£chonsi”josuita) which makes sharp
crunching sounds as its powerful mandibles tear piocos from
the sapwood of Yellow Bosvood and othor favourite brush
The flight holos of j~lion arc usually about
in diameter while those of the Augur

causing considorablo alarm
To prevent further d.amago

woods.
1/1b in, or more
Beetle are about I/A in. wide,
0 the OTOor of the timber.
by the starch feeding borers similar measures to those
employed for the Hoop Pine Beetle are recommended,
Queensland Department of y~riculture and Stock Pamphlet
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No.116 by A, E. Brirablocoiabo, M.So., and C.S.1.R.0. Trala
Circular No.o on Lyctus borers are suppliol whon necossary

It is omphasized. that surface troatmonts are of little

use unlless dsep penetration to the feeding insects can bo

achiovGd.
(4) A considorablG numbor of roquostG for

information como from pooplo intorostod in homos under

construction. The most practical are those who want to
know how to Erevent borer attack. Those are advised to
avoid the use of Lyotuo susceptible sapwood In any
permanent work .and refer samples of any doubtful timber
to the Forest Products RoB..arch Branch for identification
and report on susceptibility. Special warning
regarding the prevalence of susceptible sapwoods
brushwoods, and contractors are reminded of their
responsibilities under "The Timber Users®™ Protection Act"
proclaimed on 3rd January, 1950, They aro also warned

against borer proofing 'treatments™ which are not approved
invited to forward samples of

is given

in

by the Department, and aro

timber sold as "treated"™ for chemical chocking,

Lyotus attack is already In evidence

in timber on the 30b. In the case of flooring, battening

and mouldings, exclusion from the work is recommended
rather than surface treatment in the building. Small
edgings of susceptible sapwood on hardwood scantlings which
and have ample strength
and no treatment
for example

are not adjacent to wall shooting,
in truewood, are not rogardod seriously,

is advised except whore the dust is a nuisance,

"wot day' clothes drying linos under the home.

over the
dust stain the wet clothes.

Hero the tannins i1n the borer
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The publicity rogarding tho passing of “Tho
Timber Users’' Protection Act®™ has done a great deal of

good in making people more borer conscious, and many homo

makers are determined to be sure now rather than sorry
Pine and hardwood scantlings and boards containing

and sometimes larger grub holes, are
and the people concerned are much

later.

numerous pinholes,
often cause for alarm,
relieved when informed that the Pinhole_Borer Group

(families i;lalypoaidae, Scolybidao. and “moxylonldae)

a tacK only unseasoned timber and -perish miserably when
this dries out. Sawmillors, who see tho larvae of those
borers crawling out of sawn flitches, often have serious
doubts regarding their inability to complete the job 1in
the seasoning stacks. If savmiillers and others would

give more study to C.S.1.R.o, Trade Circular No. 25 on
"Pin-Holo Borers™ they would be less likely to confuse

those with Lyctus,
After long periods of wot weather, complaints
are received from builders regarding pine which is heavily
attacked by largo "borers". The holos are very irregular
in shape and size, varying from 1/32 in. to 3/8 in. in
diameter and frecpuently filled with pale mud like matorial

composed of fine dust of tho timber.
This damage is caused by the lioop L'ine_Stump
Woevil (Mitraotethos_australasiao) which attacks pinUlogs

lying for considerable periods in tho rain or in damp
Like the pinhole borers, damage ceases when tho

places.
;md builders arc assured that dry

timber i1s seasoned,
timber showing this form of attack is quite safe to use

for the backing of fibro find plaster shooting and for
other covered situations. It is not at all related to
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the Hoop Pine Beetle with which ii*®5 !
X bii “viixen i-us attack is frequently

confused. The renedy e §n the early removal of Pine

delayed, 1In spraying

the logs all over with K.55 creosote or with a hot creosote

enwlsaon - 1 part K.55 creosote with 1 or 2 parts of 5

P- oft soap emulsion as a borer doterrant. o9
Similar

mtreatment will protect other brushwood )
logs from pinhole

borer attack.
———-2-i-—-Sssults_and_Con£lus ions,

t*/hile 1t cannot be claimed that the borer

problem in houses has been removed, it _
is safe to say that

adequate peans are now available to prevent infestation

and wWhen wThe Timber Users- ProF%ﬁ:.%% A&?l %ecomes better
known 10 ga_ mullers and building contractors, it is
that complaints will fall to a minimum.
Trouble from the HooP_Pine_Beetle will
progressively decrease as the old Hoop "LPPloors are
and future houses will

ei er treated or replaced,
in joinery and

contain this valuable timber only
mouldings which are painted or varnished.

bv Jewel complaints as a result of attacks

00;; .V~ PT" =~ Soo£_Pine_StumE£_v7evil will
tinue while green logs are left for considerable

So"eetzr

I"ttth the increasing number of sawmills
installing boric treatment vats, and with adequate

limitations of susceptible timber |n nffinini +e )
uxmuGi ||ICI I timber ernrrioc!

damage from starch feedlng Lyctus and Xm i I,

soon be +T and Xylion borers should

scantlinfs"™» ~Noducod, except in small edgings of

lowNt S nnherfr,aming when the

10/VCct grade has been used.
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E,  Future Y/ork will continuo along the linos of
assistance in -Dlant installation and development of
improved toxic, impregnation methodseducation with
regard to different types and food req.uiremonts of
borers with methods of preventing attack, grading
demonstrations in regard to limitations of Lyctus
susceptible timber, and publicity regarding “The
Timb.Or Users’ Prot.ection Aot"«



LYCTUS SUSCEPTIBILITY LIST
i list tiQS bochRﬁfﬁ%ﬂQ' hv

ForestsProducts as an appendix for
inclusions in the revised Lyctus Trade

Circular, (No. 6).

timbers_ listed have been
graded xor susceptibility, after
examination, of the Division of Forest

Product s wood collections, and in
correlation with the State Forest Services.

list is being circulated in
ForeM™"Pv.~M a technical paper before the
lorest Products Conference, so that
delegates may have an opportunity of
critically reviewing it, and of suggesting
amendments, particularly in those States
where legislation exists regulating the
051le Ox certain classes of timber.



8b - 2

APPENDIX IT
&ENMNG - _SLXseptibilit®_of_Umbers_jise™j” Austrai”®

This list refers to the average degree

susceptibility to Lyotus attack which is usually

by the untreated sapwood of the species named exhi?ited

reviewed as additional information is collected, It W'I! be
Will apply principally to the lesser known speciesquEh§gt

widely used by the timber industry.

Species thus marked are regarded as having a
higher susceptibility to Lyctus in one State than in
another. It 1s not yet knoTO whether such differences are
due to geographical factors or due to different gradings.

e ever possible, these differences will be reconciled as

more information is collected.
softwoods - non-pored timbers - are
Xrom Lyctus attack and have been omitted from this list.

The symbols used have the following meaningse-
Immune from Lyctus attack for all practical
purposes. in a few iInstances attack has been

recorded but its intensity has been so light that
the infestation may be regarded as exceptional

in the species,

fiS - Rarely susceptible.
but attack has been recorded in up

specimens containing sapwood.

Immune

Attack is not usual and is

seldom severe,

niQ 0°

MS Moderately susceptible. Attack in these species
Is fairly frequent .,y often severe, and may be
expected In 60 per cent  of specimens containing
sapwood.

HS - Highly susceptible, Severe attack may occur in
over 60 per cent, of yho gpecimens containing

l

sapwood.
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S - Susceptible. These timbers may be attacked but
the degree of attack cannot be determined from the
limited amount of material available.

The names given iIn heavy type are the /Australian
standard trade common names (see "Nomenclature of Australian
Timbers”. Standards Association of Australia No. 0.2)
published in Trade Circular Uy,

In viev/ of the indefinite common names of some
species about which information on Lyctus susceptibility is
available, it has been necessary to include some species in

a separate list after the main one, classifying them by
botanical name only.



LYCTUS. SUSCEPTIBILITY

Common Name

Acacia cedar

Alder, Blush

Alder, Brovm

Alder, Rose

Almond, Red

Almond* Rose

Alpine Ash.

Antarctic Beech
Black
Narrow-Leaved

Apple,
Apple,
Apple, Broad-Leaved
Apple5 Red
Rough-Barked
Smooth-Barked

Apple,
Apple,
Apple
Apple-top Gum
Ash,
Ash,
Ash,

Alpine
Bennett/s

Blue Mountains
Ash, Crowds

Ash, Gully

Ash.. Hickory

jfsh. Leopard

Ash,
Ash,
Ash,
Ash,
Ash,

Mountain
New England
Northern Silver

Scrub

Queensland Silver

APPENDIX 2

OP SOME TIMBERS USED

Botanical Name

Albizzia toona

Sloanea australis

Ackama muel

leri

Ackama quadrivalvis

Alphitonia

excelsa

Owenia venosa

Eucalyptus

gigantea

Notholagus moorei

Sideroxylon

australe

Angophora bakeri

Angophora subvelutina

Eugenia brachyandra

Angophora 1
Angophora 1

ntermedia
anceolate

Angophora cordifolia

Eucalyptus
Eucalyptus
Plindersia
Eucalyptus
Plindersia
Eucalyptus
Plindersia
Plindersia
Eucalyptus
Eucalyptus
Plindersia
Plindersia
Elaeocarpus

angophoroides
gigantea
bennettiana
oreades
australis
badjensis
ifflaiana
collina
regnans
andrewsi
pubescens
bourjotiana
longifolius

8B -

IN AUSTRALIA

Suscept-
ibility
Rating
HS
HS

-RS-MS

RS
RS
MS
HS
HS

HS
HS
HS
HS
RS
MS

HS
HS
MS
MS

MS
MS
MS



Common Name

Ashy Silky

Ashj Silver) Northern
~h.. Silver, Southern
Ash, Silvertop

Ash. White
Australian Nut
Bailey, Stringybark
Banksla. River
Banksia. Rod
Banksla. White
Banksia, Silver
Barrel, Brown
Basswood, Silver
Basswood, White
Bean, Black

Beech, Brown

Beech, Myrtle
Beech, Negrohead
Beech, Silky

Beech, Silver
Beech, White

Birch, Ilvory

Birch, White

Black Bean

Black Box

Black Kurrajong
Black Sallee

Black Sheoak

Black Wattle
Blackbutt

88 - 5

Botanical Name ?B???§§'
Rating
Ehretia acuminata HS
Plindersia pubescens MS
MS
Eucalyptus sieberiana |
Eucalyptus fraxinoides S
Macadamia ternifolia HS
Eucalyptus baileyana HS
Banksia verticillata I
Banksia serrata |
Banksia integrifolia S
Banksia marginata
Eucalyptus fastigata MS
Panax elegans HS
Panax murrayi MS
Castanospermum australe HS
Pennantia cunninghamii S
Nothofagus cunninghamii ~RS-MS
Nothofagus moorei RS
Villaresia moorei RS
Nothofagus menziesii |
Gmelina leichhardtii RS
Baloghia lucida MS
Schizomeria ovata HS
Castanospermum australe HS
Eucalyptus bicolor HS
Sterculia diversifolia HS
Eucalyptus stellulata HS

Casuarina suberosa o
Acacia mollissima |
Eucalyptus pilularis RS



Common Name

Blag-kbutt,
Blackwood
Bloodwood, Brov/n
Bloodwood, Red
Bloodwood, Yellow
Blue Gum, Southern
Blue Gum, Sydney

Blue-Leaved Stringybark
Blush y\lder

Blush Goondoo

Blush Tulip Oak

Blush Walnut

Bolly Silkwood
Bollyv/ood

Booyong (Brown Tulip

Bottle-brush, Red
Box, Bimbil

Black

Brush

Coast Grey
Fuzzy

Green-Leaved

Box,
Box, .
Box,
Box,

Box,

I ronwood
Long-Leaved
Red
Rudder*s__
Slaty

Box,
Box.,
Box,
Box,
Box,

Botanical, Name

Eucalyptus

patens

-Acacia melanoxylon

Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus

trachyphloia
corymbose
eximia
globulus
saligna
agglomerate

Sloanea australis
Sideroxylon richardi
Tarrietia actinophylla

Beilschmiedia obtusifolia

Gryptocarya oblata
(Litsea reticulata

Litsea lefeana

((syn.

feppuginea)

Tarrietia argypolendron

Callistemon viminalis

Eucalyptus
Eucalyptus

populifolia
bicolor

Tristania conferta

Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus

bosistoana
baueriana

microcarpa
hemiphloia

Syncarpia subargentea

Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus

elaeophora
polyanthemos
rudderi
dawsoni

8B - 6
Suscept-
ibilitF-
Rating

HS
MS
HS
MS
HS
MS
MS
1

HS
S

HS
MS
MS
HS

MS
HS

RS
MS
MS
RS

HS
MS
MS
RS



Common Name

Steel
Box, Swamp
Box, White
Box,. White-topped
Box, Yellow
Boxwood, Grey
Boxwood, White
Boxwood, Yellow
Brigalow

Drpad-Leaved Red
Ironbark

Broad-Leaved Peppermint
Broad-Leaved Tea-Tree
Brown Alder

Brown Barrel

Brown Bloodwood

Drown Cudgerle

Brown Mallet

Brown Penda

Brown Stringybark
Brown Tulip Oak

Brown-top Stringybark
SR §eriney

Brush Box

Brush Mahogany
Bull Oak

But But
Butternut, Rose
Buttonwood, Red
Cabbage Cum
Caledonian Oak

Botanical Name

Eucalyptus rummeryi
Tristania suaveolens
Eucalyptus albens
Eucalyptus quadrangulata
Eucalyptus melliodora
Hemicyclia australasica
Excaecaria dallachyana
Sideroxylon pohlmannianura
Acacia harpophylla
Eucalyptus siderophloia

Eucalyptus dives
Melaleuca leucadendron
Ackama muelleri
Eucalyptus fastigata
Eucalyptus trachyphloia
Bursera australisica
Eucalyptus astringens
Xanthostemon chrysanthus
Eucalyptus capitellata
Tarrietia argyrodendron
Eucalyptus obliqua

Tristania conferta
Geissois benthami
Casuarina luehmanni
Eucalyptus bridgesiana

Blepharocarya involucrigera

Glochidion ferdinandi
Eucalyptus amplifolia
Carnarvonia araliaefolia

83-7

Suscept-
ibility
Rating

I

RS

RS

|

RS

RS

S

HS

MS

RS

MS
RS
*RS-MS
MS
HS
HS
|
RS
|
HS
HS

*RS-MS
I
HS
HS
I
HS
S



Common Name

Calgaroo

Camden Woollybutt
Camphor Laurel
Camphorwood

Candlebark
Candlenut
Carabeen. White
Carabeen, Yellow
Carbeen

Cassia

Cassia
Cattiebush
Cedar, Peach

CedarRed
Cedar, yyhite
Cedrela

Celtis, Silky
Cheesev/ood
Gheesewood, White
Cherry, Native
Cherry, Sour
Cherry, Creek
Cider Cum
Coachwood

Coast Grey Dox
Gooktown Ironvszood
Coolibah
Goollbah. Western

Botanical Name

Eucalyptus parramattensis
Eucalyptus macarthuri
Cinnamomum camphora

(Cinnamomum oliveri
(cinnamomum virens

Eucalyptus rubida
Lleurites moluccana
Sloanea langii

Sloanea woollsii
Eucalyptus tessellaris
Cassia brewsteri

Cassia candolliara
Heterodendron oleaefolium

Trema amboinensis
Trema orientalis

Cedrela toona
Melia dubia

Cedrela mexicana
Cedrela odorata

Celtis paniculate
Sarcocephalus cordatus
-Alstonia scholaris
Exocarpus cupressiformis
Eugenia corynantha
Eugenia myrtifolia
Eucalyptus gunnii
Ceratopetalum apetalum
Eucalyptus bosistoana
Erythrophloeum laboucherii
Eucalyptus microtheca
Eucalyptus coolabah

8b - 8
Suscept-
ibility
Rating

HS
MS
S

HS
S

MS
HS
HS
HS
HS
MS
HS
HS
S

S

HS

*RS-HS

HS
HS
HS

HS

RS

RS
RS



Common Name

Goondoo, Blush
Corduroy

Corduroy, Tamarind
Corkwood, Grey
Cornbeef wood

Growls Ash

Cud”erie, Brown
Guttail

Damson (Sovereign Wood)
Dwyer’s Mallee

Erima

Evodia, Northern
Evodia, White

Pig, Moreton Bay

Pig, Rusty

Pig, Sandpaper

Pig, Wild, or Cluster
Pigwood

Porest Red Cum
Poambark
Prangipanni, Native
Pour O’clock

Cidgee

Gimlet

Gimlet, Sllvertopped
Greenheart, Queensland
Green Satinheart
Grey Box

Grey Corkwood

Grey Gum

Botanical Name

Sideroxylon richardi
Sarcopteryx stipitata
Arytera lauteriana
Erythrina vespertilio
Barringtonia calyptrata
Plindersia australis
Bursera australisica
Eucalyptus fastigata
Terminalia sericocarpa
Eucalyptus duyeri
Octomeles sumatrana
Evodia vitiflora
Evodia micrococca
Picus macrophylla
Picus rubiginosa
Picus stephanocarpa
Picus glomerata

Picus cunninghamii
Eucalyptus tereticornis
Jagera pseudorhus
Hymenosporum flavum
Hibisct”s heterophyllus
Acacia "ambagei
Eucalyptus salubris
Eucalyptus campaspe
Endiandra compressa

Geijera salicifolia, etc.

Eucalyptus hemiphloia
Erythrina vespertilio
Eucalyptus punctata

6B - 9
Suscept-
ibility
Rating

S

MS

MS

HS

S

HS

HS

MS

S

RS

HS
HS

MS
AS-MS
MS

HS

RS
HS
RS
HS

-RS-MS



Ccgmcn Name

S£e™ Ironbax”®
Grey Persimmon

Sat inash.

Svan
Gumj ZpplQ-top
GumJ Biaok

JLS _SOUthera.

Ipe, Sydney
QN I5x«_S:Itt3™Mjyhin
Gum, Bs’o\7n Grey
Gw, Cabbage

Gum, Surgella, White
Gum, Flooded, W.A.
Gum, Flooded

Gum,, Giant Snow

Mountain
Nowra

OjiShtUSrey,
Gum, Grey,
Gum, Gullv
Gum, Lemon-Scented
&M!1.JM.ai3"nJ_s
Gum, Moi*nna
S.Fx2t2._M2112.iuin
tain Gre
QL"Bs-Pink
Gdimj-*Rsd, Forest
GFF.2__Bpd_,_ Jiwr

Botanical

Aphananthe
Eucalyptus

Name

philippinensis
paniculata

D:-:-ospyros pentamera
Eugenia gustavioides

Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus

smithii
angophoroides
aggregate
globulus
saligna
maculosa
canaliculata
amplifolia
gunnii

Eugenia hemilampra

Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus

rudis
benthami
tereticornis
de Beuzevillei
punctata
goniocalyx
nowraens is
smithii
citriodora
maideni
viminalis
dalrympleana
goniocalyx
fascioulosa
tereticornis
rostrata

8b - 10
Suscept-
ibility™
Rating

MS

RS

MS

MS

MS

HS

HS

MS

MS

RS

S

HS

S

MS

|

I

*RS-MS

-RS-MS
HS
MS
MS
HS
HS
MS
HS
HS

""RS-MS
MS



Common Name

Gum, Rone

Gunij Rough-banked Ribbon
Gum, Round-Leaved
Gum, Round-Leaved Snow
Gum, Salmon

Gum, Scnibbly

Gum, Shining

Gum, Silver
Gum....Southern, Blue
Gum_,_ Spotted

Gum, Sugar

Gum, Swamp

Gum, Sydney Blue

Gum, W.A._ HI2.211H.

Gum, White (Ash gum)
Gum.. Yellow

Gum, York

Gympie Messmate
Hakea. Striped
Handlewood, Grey
Handlewocd, V/hlle
Hard Q.uandong

Heart, Red
Hickory Ash
Holly, White

Hollywood, White
Hollywood, Yellow
Horizontal
Incense Wood

Ironbark 2
Red*

Botanical

Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus

Name

grandis
hubeniana
deanei
perriniana
salmonophloia
haemastoma
nitens
dealbata
globulus
raaculata
cladocalyx
ovata
saligha
rudis
dunnii
leucoxylon
loxophleba
cloeziana

Hakea vittata

Aphananthe philippinensis
Pseudomorus brunoniana
Elaeocarpus obovatus
Dissiliaria baloghioides
Plindersia ifflaiana
Pittosporum rhombifolium
Pittosporum undulatum
Vitex lignum-vitae

Anodopetalum biglandulosum

Amoora nitidula

Eucalyptus siderophloia

8b - 11
Suscept-
ibility
Rating

RS

HS

RS
HS
*RS-MS
MS
HS
HS
HS
MS

HS
HS

RS
HS
MS
HS
RS

MS
HS

MS
RS



Common Name

rovj"-Leaved

Red
Ironbark, Red
XnoRbark. Silver-b”eaved
Ironv/ood
Ironwood Box
Ironwood 3 Cooktown
Ironwoody Wattle

Ilvory Birch

Jam, Rasp.berry
Jarrah

Kamala, Rose
Kamare re
Kanuka
liarri
Kurrajony
Kurrajonj,
Kurrajong,
Leatherwo* M
Lemon-Scented Gum
Lightwood

Lilly Pilly
Lomatia, Tree
Ltister _£Tunpenti )
Magnolia
M9ho”an;7j~Brush
Maboaal:<K? M.LLa
Maho”pany e Red

Flame
White

Botanical Name

paniculata
cue bra

Eucalyptus
Eucalyptus

sideroxylon
melanophloia
myrtifolia

Eucalyptus
Eucalyptus
Backhousia
Syncarpia subargenta
Erythrophloeum laboucherii
Acacia excelsa

Baloghia lucida
Siphonodon australe
Acacia acuminata
Eucalyptus marginata
Amoora nitidula
Eucalyptus deglupta
Tristania laurina
Eucalyptus diversicolor
Sterculia diversifolia
Sterculia acerifolia
Sterculia discolor
Eucryphia billardieri
Eucalyptus citriedora
Acacia implexa

Eugenia smithii

Lomatia frazeri

Syncarpia laurifolia
Golbulimima baccato
Geissois benthami
Dysoxylum muelleri

Eucalyptus resinifera
Eucalyptus pellita

8b - 12
Suscept-
ibility
Rating

RS

RS

HS
|
|

RS
MS
HS

RS
MS

HS
HS

HS
RS

*RS-MS
HS
MS



Common ITame

Mahoga”™n™_Rose
Maho,g;anAS 8outhern
Adah.0zQ:an7,_ Spur
Maino army/Swamp
MahoA:ar.v,
MaidenCum
Mallet,_ '‘Srom
Malie twood Brown
Malletwood, Silver
Mangrove” Cedar
Mangrove" Crey

Manna Cum
Maple. Queensland
Maple, Rose

Maple, Scented
Mararie

Marblewood,

Marri

Marri, Mountain
Mealy Stringybark
Mg”~smate, Cympie
Messmate, N'.S.W.
Messmate. Stringybark
Messmate, White-top

"Milky Pine”
(white Cheesewood)

Mlva Mahogany
Moonah

Moreton Bay Pig
Morrell, Red

Botanical Name

Dysoxylom fraseranum
Eucalyptus botryoides
Dysoxylum pettigrewianum
Eucalyptus robusta
Eucalyptus acmenioides
Eucalyptus maideni
Eucalyptus astringens
Rhodamnia trinervia
Rhodamnia argentea
Carapa moluccensis
uAvicennia officinalis
Eucalyptus viminalis
Plindersia brayleyana

(Cryptocarya erythroxylon
(Cryptocarya patentinervis

Plindersia laevicarpa
Ceissois lachnocarpa
JAcacia bakeri
Eucalyptus calophylla
Eucalyptus haematoxylon
Eucalyptus cinerea
Eucalyptus cloeziana
Eucalyptus phellandra
Eucalyptus obliqua
Eucalyptus vitrea

-Alstonia scholaris
Dys oxylum muelieri
Melalenca genistifolia
Picus macrophylla
Eucalyptus longicornis

8b - 13
Suscept-
ibility
Rating

HS

RS

MS

HS
HS
MS

MS

RS
"“"RS-MS

HS

HS
HS
RS
HS



Common Name

Mountain Ash
Mountain Grey Gum
Mulga

Musk

Muskheart, Black
Myall

Myrtle Beech

~“rrow-Leaved Red
Ironbark

Narrow-Leaved Tea-Tree

Native Cherry
Needlewood
Negrohead Beech
New England Ash
Northern Silky Oak
Northern Silver Ash
Nut, Australian
Nutmeg, Queensland
Oak... Blush Tulip
Oak  se£Qwn~Tulip
m0ak> Bull

Oak, Caledonian
Oak, Northern Silky
Oak, Red Silky

Oak, Ned Tuli£2

Oak, Satin

OakJ_ Silky, Southern

Oak, White
Onion-wood
Pear, Native

Botanical Name

Eucalyptus regnans
Eucalyptus goniocalyx
Acacia aneura

Olearia argophylla
Marlea vitiensis
Acacia pendula
Nothofagus cunninghamii
Eucalyptus crebra

Melaleuca linariifolia
Exocarpus cupressiformis
Hakea leucoptera
Nothofagus moorei
Eucalyptus andrev/si
Cardwellia sublimis
Plindersia pubescens
Macadamia ternifolia
Myristica insipida
Tarrietia actinophylla
Tarrietia argyrodendron
Casuarina luehmanni
Carriarvonia araliaefolia
Cardwellia sublimis
Stenocarpus salignus
Tarrietia peralata

Embothrium wickhami
(Orevillea robusta
(Orites excelsa

Stenocarpus sinuatus
Eugenia cormiflora
Xylomelum pyreforme

8b -
Suscept-
ibility
Rating

I

HS

I

|

RS
*RS-MS
m-Ms

RS

|
|
|
RS
S
HS
MS
HS
S
HS
HS
I
S
HS
HS
HS
HS

HS
MS

MS
HS
HS



Common Name

Peanwood, Bnov/n
Penday_ Bnovm

Penda. Red

I enda, Southenn
Penda. Yellow
Peppenmint, Black
Peppenmint, Bnoad-Leg
PeQpenmint, Nannow-

PeEQg.Emint® Queensland
Peppenmint i;7°r
Peppermint Sydney
Peppermint, "Whi te
Peppenwood

Pensimmon, Gney
Piiie_,;>Milky"

Twhite cheesov/ood)

Me  '"APutts
Tsilven silkwood)

Pink Gum

Pink Poplan

Plum, Tulip
Eowden-Bank Wandoo

"Putts Pine” (silven
Silkwood)

Quandonp;, Hand
Q.uandon®, Silven
Qiiseusland__Gnee nheant
Queensland Maple
Site e npland_Pe ppenmint
Queensland Silven Ash
Queensland Waj™nj»

Botanical Name

Lucuma amonphospenma

Xanthostemon chnysanthns

Xanthostemon pubescens

Xanthostemon oppositifolins
Xanthostemon pachyspenmus

Eucalyptus amygdalina
Pucalyptns dives
Eucalyptus austnaliana

Eucalyptus exsenta
Eucalyptus numenosa
Eucalyptus pipenita
Eucalyptus lineanis
Cinnamomum laubatii
Diospynos |pentamena
Alstonia scholanis

Plindensia acuminata

Eucalyptus fasciculosa
Eunoschinus falcatus
Pleiogynium solandni
Eucalyptus accedens
Plindensia acuminata

Elaeocanpus obovatus
Elaeocanpus gnandis
Endiandna compnessa
Plindensia pnayleyana
Eucalyptus exsenta
Plindensia pounjotiana
Endiandna palmenstoni

Suscept
ibilitv
R'at ing
I
RS
RS
RS
RS
MS
MS
MS

RS
RS
RS
S

HS
MS
HS

MS

S

HS
HS
RS
MS

RS
RS
RS
|

RS
MS
RS



Common Name

Raspberry Jam
Red. Almond
Red Bloodv/ood
Red Box

Red Cedar

Red Mahogany
Red_Morrel

Red Penda

Red Plum

Red Silkwood
Red Siris

Red Silky Oak
Red Stringybark
Red Tingle

Red Touriga
Red Tulip Oak
Ribbon v/ood
River Banksla
River Peppermint
River Red Cum
River Sheoak
Rose Butternut
Rose Cum

Rose Mahogany
Hs.aeJaRle

R0-Se Satinash
Rose Sheoak

Rough-Barked Apple

Round-Leaved Cum
Rudder”™s Box

Botanical Name

Acacia acuminata
Alphitonia excelsa
Eucalyptus corymbosa
Eucalyptus polyanthemos
Cedrela toona
Eucalyptus resinifera
Eucalyptus longicornis
Xanthostemon pubescens
Cadellia pentostylis
Lucuma galactoxylon
Albizzia toona
Stenocarpus salignus

Eucalyptus macrorrhyncha

mEucalyptus jacksoni
Calophyllum costatum
Tarrietia peralata
Bosistoa evodiformis
Banksia verticillata
Eucalyptus numerosa
Eucalyptus rostrata

Casuarina cunninghamiana
Blepharocarya involucrigera

Eucalyptus grand is
Dysoxylum fraseranum

Cryptocarya erythroxylon

Eugenia francisii
Casuarina torulosa
Angophora intermedia
Eucalyptus deanei
Eucalyptus rudderi

8B - 16
Suscept-
ibility
Rating

I

I
MS
MS
NS
MS
I
RS
HS
HS
HS
HS
MS
RS
RS
HS
MS
I
RS

-RS-MS

RS
HS
RS
HS
HS
RS
I
HS
HS
MS



8b - 17
Suscept-
ibility
Rating
Halfordia drupifera |
Xanthophyllum macintyrei HS

Common Name

Saffron-Heart
Saffron-Heart, False

Sallee_ Black Eucalyptus stellulata HS
Sallee» White Eucalyptus coriacea RS
Salmon Gum Eucalyptus salmonophloia [
Salwood, Brown Acacia aulacocarpa MS
Sandalbox Eremophila mitchelli RS
Sassafras jDoryphora sassafras I
.Daphnandra aromatica I
Sassafras, Southern Atherosperma moschatum I
Satinbox Phebalium squameum I
Satin Oak Embothrium wickhami HS
Satin Sycamore Ceratopetalum succirubrum RS
Satinash, Grey Eugenia gustavioides MS
Satinash, Rose Eugenia francisii RS
Satinay Syncarpia hillii I
Satinheart, Green Geijera salicifolia, etc, HS
Satinwood, Scented Ceratopetalum apetalum I
(Coachwood)
Satinwood, Tulip Rhodosphaera rhodanthema HS
Scented Maple Plindersia laevicarpa I
Scribbly Gum Eucalyptus haemastoma RS
Scrub Ash Elaeocarpus longifolius MS
Sheoak, Beach Casuarina equisetifolia I
Sheoak. Black Casuarina suberosa I
Sheoak, River Casuarina cunninghamiana RS
Sheoak. Rose Casuarina torulosa I
ak. Swamp Casuarina glauca i
Shining Gum Eucalyptus nitens hs
Silkwood, Bolly Cryptocarya oblata MS
Silkwood, Red Lucuma galactoxylon hs



8b - 18

Common Name Botanical Name ISg?iﬁF;/t
Rating
Silky As_h Ehretia acuminata HS
Silky Beech Villaresia moorei RS
Silky Oaks (See 0ak)
Silver Basswood Panax elegans HS
Silver Quandong Elaeocarpus grandis RS
Silver Silkwood Plindersia acuminata MS
Silver Sycamore Cryptocarya glaucescens |
Silver-Leaved Ironbark  Eycalyptus melanophloia I
Silvertop Ash Eucalyptus sieberiana |
Silyertopped Gimlet Eucalyptus campaspe I
Sirls, Red Albizzia toona HS
Siris, V/hite Ailanthus imberbi f1 no
Siris, Tulip Pithecolobium pruinosum HS
Siris, Yellow Albizzia zanthoxylon MS
SmoOlh-Barked Apple_ Angophora lanceolata HS
Southern Blue Gum Eucalyptus globulus MS
Southern Mahogany Eucalyptus botryoides RS
Southern Penda Xanthostemon oppositifolius RS
Southern Sassafras Atherosperma moschatum I
Southern Silky Oak Grevillea robusta HS
Southern Silver Ash Plindersia schottiana MS
Sovereign Wood. Terminalia sericocarpa S
Spotted Gum Eucalyptus maculata HS
Spur Mahogany Dysoxylum pe ttigrev/ianum MS
Steel Box Eucalyptus rummeryi I
Stringybark, Bailey Eucalyptus baileyana HS
atringybark, Blue-Leaved Eycalyptus agglomerata I
Stringybark, Brown Eucalyptus capitellate |
airlnPLYbark, Mealy Eucalyptus cinerea MS
Stringybark, Messmate Eucalyptus obliqua HS



Common Name

Stpingybark, Planchon® 4

Stringybark. Red
Stringybark. White
S~fecriRgybark, Yellow
Sugar Gum

Swamp Box

Swamp Mahogany
Swamp, Sheoak
Sycamore, Red
Sycamore_ " SaWi

Sycamore, Silver

Sydney Golden Wattle
Sy.”ney Green Wattla
Sydnoy Peppermint
Tal lowwood

Tamarind

Tamarind, Corduroy

Botanical Name

Eucalyptus planchoniana
Eucalyptus macrorrhyncha
Eucalyptus eugenioides
Eucalyptus muelleriana
Eucalyptus cladocalyx
Tristania suaveolens
Eucalyptus robusta
Casuarina glauca

Synoum glandulosum
Ceratopetalum succirubrum
Cryptocarya glaucescens
Eucalyptus saligna

Acacia longifolia

Acacia decurrens
Eucalyptus piperita
Eucalyptus microcorys
Diploglottis cunninghamii

Arytera lauteriana

Tamarind, Pink (Poambark)Jagera pseudorhus

Tea"T"Tree, Broad-Leaved

Zoo-Tree, Red
Tenandra Ironbark
Tingle,

Tingle, Yellow
Touin

Zoarifia, Rod

Touriga, Brown
Tuart

Tulip Plum
Tulip Satinwood

Melaleuca leucadendron
Melaleuca decora
Eucalyptus tenandrensia
Eucalyptus jacksoni
Eucalyptus guilfoylei
Pometia pinnata
Calophyllum costaturn
Calophyllum touriga
Eucalyptus gomphocephala
Pleiogynium solandri
Rhodosphaera rhodanthema

8b - 19
Suscept-
ibility'
Rating

I

MS

RS

|

HS

RS
*RS-MS

HS
RS

MS

*RS-MS
MS
HS
MS
MS
RS
RS
RS
RS
RS

RS
RS
MS
HS
HS



Comi-non Name

Tulipyjood

Tulipvvoody Tortoiseshell
Turpentine

W lackbutt

VRAJt- Ploode5

laiGliij__ Blu®

‘Walnuts Brown

Walnuty N,S.W'

Walnutr Queensland

Walnut, Rose

Walnut, White

Walnut, Yellovj

Wandoo

Wandoo, Powder~Bark

yvattle , Bj*.ck

W.Q.title, G-olden, Sydney
G-reen, Sydney

ylallle, Ilickory

Vijattley Ilromvood

Wattle] Maiden”s

Wattle, Red

Wattle, Sally

Wattle,_ Silver

Wattle, Silver, Q’ld.

Wattle, yyillpw

Western Coolibah

White Ash

White Banks!a

White Basswood

8b - 20

Botanical Name ?B?fﬁg,t
Rating '
Harpnllia pendala RS
Pithecolobium grandifloriim S
Syncarpia laurifolia
Eucalyptus patens HS
Eucalyptus rudis |
Beilschmiedia obtusifolia MS
Endiandra subtriplinervis S
Endiandra virens "RS-MS
Endiandra sieberi MS
Endiandra palmerstoni RS
Endiandra discolor S
Gryptocarya obovata MS
Beilschmiedia bancroftii HS
Eucalyptus redunca |
Eucalyptus accedens RS
Acacia mollissima |
Acacia longifolia
Acacia decurrens S
Acacia penninervis |
Acacia ezcelsa RS
Acacia maideni HS
Acacia Tlavescens S
Acacia cunninghamii MS
Acacia dealbata RS
Acacia podalyriaefolia |
Acacia salicina RS
Eucalyptus coolabah RS
Eucalyptus fraxinoides S
Banksia integrifolia S
Panax murrayi MS



Common Name

White Birch-
White Box

White Brillle mn
White Cedar
White Cheesewood
White Eongella Gum
White Handlewojod
White Holly
White Mahogany
White Marble Wood
White Oak

White Pe.ppermint
White Sallee
White Sirls

White Stringybark
White Walnut
White-Topped Box
Whitevi/ood

Wilga

Willow Wattle
Wirewood
Moilybutt
Woollybutt, Camden
Yarran

Yate

Yellowy Boxwood
Yellow Carabeen

Yellow Gum
Yellow Penda

Botanical Name

Schizomeria ovata
Eucalyptus albens
Eucalyptus maculosa
Melia dubia

y~.Istonia scholaris
Eugenia hemilampra
Pseudomorus brunoniana
Pittosporum rhombifolium
Eucalyptus acmenioides
-Acacia bakeri
Stenocarpus sinuatus
Eucalyptus linearis
Eucalyptus coriacea

f-Ailanthus imberbiflora
(-Allanthus malabarioa

Eucalyptus eugenioides
Cryptocarya obovata
Eucalyptus quadrangulata
Atalaya hemiglauca

Geijera salicifolia, etc.

Acacia salicina
Acradenia frankliniae
Eucalyptus longiiolia
Eucalyptus macarthuri
Acacia homalophylla
Eucalyptus cornuta

Sideroxylon pohlmannianum

Sloanea macbrydei
Eucalyptus leucoxylon

gSIoanea woollsii

Xanthostemon pachyspermus

8B - 21
Suscept-
ibility
Rating

HS
RS
RS
*RS-HS

HS
MS
HS
HS
RS
S

MS
S

RS

HS
RS
MS

|

HS
HS
RS
|

MS
MS
RS
RS
HS
HS

HS
RS



Common Name

Yellow Siris
Yellow Stringybark
Yellow Tingle-
Yelloyy Walnut

Ye 11ov/wo03
Yertobuk

York Cum

Botanical Name

Nbizzia xantboxylon
Eucalyptus muelleriana
Eucalyptus guilfoylei
Beilschmiedia bancroftii
Plindersia oxleyana
Eucalyptus consideniana
Eucalyptus loxophleba

8B - 22
Suscept-
ibility
Rating

MS
I

RS
HS
MS
RS
|



SB

TOICH_gZBLL-ESTABLISHED COMMOM HAMT3S

ARS MOT YET AVAILABLE

Name

Acronychia baueri

Albizzia canescens

~rytera distylis

y~rytera divaricata

;\rytera lauteriana (Corduroy Tamarind)
y/talaya bemiglauca (Whitewood)
Atalaya multiflora

Cadellia monostylis

Cadellia pentastylis (Ribbonwood)
Capparis mitchelli

Ceratopetalum virchowii
Chrysophyllum (Niemeyera) prunifera
Commersonia fraseri

Cryptocarya murrayi

Cycas media

Duboisia myoporoides

Dysoxylum bechlerianum

Dysoxylum glabrescens

Dysoxylum rufum

Elaeocarpus bauerlinii
Elaeocarpus holopetalus
Elatostachys xylocarpa

Evodia accedens

Evodia vwvitiflora

Excoecaria agallocba

Geijera muelleri

Guioa semiglauca

Harpullia hillii

Helicia ferruginea

Susceptibility
Rating

S
S
MS
S
MS
HS
HS
RS
HS
RS
|
I

RS

HS
MS
RS
RS

RS
HS
HS

RS
MS

23



Name

Hicksbeachia pinnatifolia
Jacksonia scoparia

Litsea 5ealbata

Mallotus discolor™ pbilippincnsis
Melaleuca coriacea

Melaleuca genistifolia (Moonah)
Melaleuca maiden!

Melaleuca pauciflora

Melaleuca smithii

Mischocappus pypifopmis

Myopopum seppalum

Niemeyepa ppunifepa

Opites excelsa (Southepn Silky O0ak)

Pitbecolobium gpandiflopum (Toptoiseshell
Tul ipwood)

Pitbecolobium hendepsoni
Pentacepas austpalis
Stepculia guadpifida
Syncappia leptopetala
Sidepoxylon chaptaceum

8b -
Susceptibility
Rating
S
HS
HS
S
I
RS
RS
S
RS
S
I
I
MS
S

HS
HS
HS
|

S



NUTRITIONM REQ.UI3N;b:.TS, QF LyQtus LEMY. -

The problem of the food requirements of Lyctus
larvae may be approached in a number of different ways viz.
(1) Chemical analysis of food and excrement,

(i1) Testing for the presence of certain enzymes in
the gut.

(iii) Removal of certain substances from the wood by
extraction with solvents.

(iv) Addition of certain substance to wood by
impregnation techniques.

(v) Feeding on artificial diets,

The first two methods have been discussed in
some detail by Parkin (1936) and it did not appear
profitable to pursue these any further at the present time.
Of the remaining three methods both ~iii) and (v) have also
been i1nvestigated by parkinj and he has shown that in oak
sapwood, a substance, soluble in water at 60°G. , 1s
necessary for larval development, and that starch, sugars
and protein are necessary constituents of the larval food.

Method (i11) has been re-investigated in
conjunction with (iv) using Alstonia scholaris as the food
material and it was shown (a) that the removal of starch by
acid hydrolysis rendered the wood unsuitable for larval
development, and (b) that impregnation either with soluble
starch alone (up to the 4 per cent, level), or with soluble
starch plus sucrose, peptone and salt mixture failed to
make extracted or naturally starch-free wood suitable for
larval development.

Further tests of this type have shown that
extraction of Alstonia containing abundant starch with
alcohol-benzene-alcohol and ether removes some substance
which speeds up larval development, whilst the addition of

‘" "Prepared by the Division of .Entomology C.S.1.R.0o
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starch-free Alstonla has no

soluble staroh to unextractel
level.

effect on larval development below the 7 per cent,
"addition” tests with Eucalyptus regnans

starch has~boen

In a series o.

suixicient to support larval development for at least
seven months.
The work on artificial diets is based on

Parkin s technique, but differs in using day-old larvae
as the test insects. a Ppasie diet ef soluble starch,
casein, sucrose, yeast, cholesterol and salt mixture has
proved adequate -or nutritional purposes and has produced
adu_lt _beetles in 70 days at 2670., apg 75 per cent. R.H.
v\\j;;la;c\)/ri]eswo:o this ba.sif: diet are novif being investigated

determining more precisely the requirements

of the larvae, Very little development takes place in
tk_le al.:)sence of yeast, clearly indicating the need for
vitamin B complex,  tho removal of cholesterol ‘rom the

3lot slows down the development quite markedly )
and increase.

Iarval_mortality; Nais IS in keeping with general insect
nutritional requirements, since all insect species so
studied have been shown to require a sterol iIn their diet.
The basic diet has a carbohydrate; protein
ratio Ox approximately 4;1, but subsequently adults were
reared on a diet with a carbohydrate: protein ratio of 9:1,
This finding is of considerable interest in relation to the'
problem of how wood eating insects obtain their nitrogen,
for since successful development took place at this ratio
no special explanation is required for their ability to
in which according to Parkin's figures the

Qvelop in wood
carbohydrate:  protein ratio is 3.5:1,

oot appears, therefore, that this artificial diet

technique is a most useful tool xor arriving at a more
precise understand inn fhp baKuic dietary requirements

Lyctus larvae.



IVIETHQD OF ESTIMATING
BQg.Z'I_AC.Ip..IN TREATED TIMBER"

SUMMARY

A px’eviouc. report (1) indicated that the entire
boric acid content of twelve commonly used timbers(see
Appendix A) could oe eztreactod with ease by leaching with
diluue Rd and thar ~his so3.uticn could be subsequently
aecuradely titrated,, Ths present report indicates that
the use o.. higher ooneenerations of boric acid in the above
method gi'/es ress sasieraet<r5/' results and recommends the
leaching of a 2 gm. sample with g0 mlI*® of dilute HCI, the
final volume to be 100 ml.., and an aliquot of 10 ml, This
*Chould ¢, <e sail.i.sfactoj1r >?esu,lts for the 16 species now
testAg" Spotted gum, however, gave unsatisfactory end

points probably due to the presence of tannins. Ad of the
other species 'cested ga'/e reasonably clear solutions, and no
precapitaue uas noiicec on neutralisation. The use of more

efrective wood macerating agents such as HgSO”, KNO* + KCIO.
IS proposed-

The method of ashing without lime-eschka did not
give good results and appreciable amounts of boric acid
appeared to be lost in this treatment. It is considered
that tills may be overcome by the addition of small amounts
of alkali such as Ba(OH)* to the ground sample.

INTRODUGTIN

ahe meinodL. in general use for the determination
of bor,i.c acj.d In ‘'oreatea timber (2) are long, expensive and
requi.re 0'.a,,l: su..iled m analytical work<. Hence this
invest..ga 11cu was undes/takon to develop a quick simple and
acGL.rauC ma ,nod of analysis, suiiable for both plant control
and routine 'Laboratory worko

1,7-7 — -
" [LILH .- —al

Prepared by the 'Bivision of Wood Technology, N,S,W.
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The standard procedure of analysis is to ash the
ground wood sample with lime-eschka, dissolve the ash in HCI,
make up to the required volume, select an aliquot and titrate
with N/25 NaOH using either the B.T.B, or the Double Indicator
Method (2). It is most desirable to eliminate the ashing
process if possible not only because of the time consumed
In this operation, but also because i1t requires the use of
equipment (e.g. an electric muffle furnace) which is not
only expensive but for v/hich facilities are not alv/ays
available, particularly for treatment plants located in
country districts. Furthermore, the use of lime-eschka
introduces a number of possible sources of error into the
estimation.

Consequently, investigations were begun with the
objects of
(@) Developing a method of extracting the borir acid from

the wood sample by leaching.
(2) Developing a method of ashing the wood sample without
the use of lime-eschka.

Progress Report No. 1 indicated that, with all the
species tested, excepting yellow carabeen, the entire boric
acid content of a sample of treated timber can be extracted
with ease by leaching with dilute HCI, giving a solution
which may subsequently be accurately titrated. Further,
time is again saved by the aliquot not requiring a reflux.
The yellow carabeen samples could be satisfactorily analysed
by taking a smaller aliquot. The first report concluded
with the proposal to extend the experiment to cover other
species not included in the report as they came to hand and
to examine the results obtained v;hen higher concentrations
of boric acid were used. The present report gives the
results obtained from the analysis of 90 samples by three
methods
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1»  Ashing Vizith lIime-eschka,
2. Ashing without lime-eschka.

3. Leaching with dil, HCI.
In this series, certain species not dealt with In
the first progress report were Included, namely, cooohwood,

spotted gum, marorie and silver ash. The concentration of

boric acid in the aliquots were higher in this series, the
sample of ground wood taken 2.5 gm. as against the 2 gm.
sample used by the previous worker*

PROCEDURE
Each of the samples submitted for analysis was

treated in the following manner

1. 2.5 gm. of the ground wood were ashed with lime-eschka
in the electric muffle furnace. The ash was dissolved
in cone. HCI almost neutralised, (see note 2 1in
Appendix A) and the solution then made up to 100 ml.
with distilled water. A 10 ml. aliquot was titrated
by the B.T.B. method, after refluxing.

2. 2.5 gm. of the ground water were ashed in the electric
mufxle furnace. Then proceed as in ().
2.5 gm. of the ground wood were placed in a 250 ml*
Erlenmeyer flask, 40 ml. of approximately N HCI were
added and the contents refluxed for five minutes on a
sand bath. After cooling the solution was filtered into
a 100 ml. volumetric flask. The Erlenmeyer flask,
filter paper and funnel were washed down by three small
(10 ml.) successive portions of distilled water, so as
to ensure that all the original solution was transferred
to the volumetric flask. The solution was then almost
neutralised and made up to 100 ml. with distilled water.
A 10 ml. aliquot was then titrated by the B.T.B. method.



RESULTS

The results have been tabulated in Tables 1 to 111

as followsj-

€Y

&)

®

The recorded results for the three methods and the

differences between them for each sample are shown

in Table 1.

A comparison of the results to show the degree of
agreement betv/een the three methods is given in Table
11. The methods were compared first, using all the
results obtained, and secondly, using only those
results of less than approximately 0,6% boric acid
content. The number of positive and negative
differences obtained in each comparison are also shown.
Those differences of more than 0.09% are shown iIn a
separate column together with their respective boric
acid content-

The results have also been compared in Table 111

using adjusted figures for the ashing mwith lime—eschka
results,, When the leaching and ashing without lime-
eschka results agree, and this figure differs markedly
from the ashing v/ith lime—eschka result the former has
been taken as correct and the latter adjusted
accordingly. The adjusted ashing with lime-eschka
results and the adjusted differences are shown in
Table 1 iIn brackets,

DISCUSSION
A. Table 11

The agreement between the ashing without Iime-eschka

and ashing with lime—eschka methods 1s not good when taken
over the whole range of concentration used as shown iIn Table

11.
within

Of the li-Q samples compared, only 21 ("3*7%) agreed to
I 0«<02% and 35 (72.9%) agreed to within i1 0.05%.
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It xs interesting to note that U3 samples were in agreement
to within - 0,07% snd that of the remaining 5 samples which
markedly disagreed all but one had high boric acid content.
The number of negative differences recorded was much higher
than that of positive differences, namely 25 to 16, and this
would seem to indicate that some boric acid is lost when
ashing without lime-eschka.

The effect of concentration of boric acid is shown
by considering the corresponding fjgures obtained by
tabulating the results of samples containing up to 0.06%

boric acid only. Of the 50 such ggmphles compared, 15 (50%)
agreed to within + 0.02% while 24 (80%) agreed to within

i 0,05%, Only one sample shov/ed disagreement of more than
0*07%] and the number of positive and negative differences
were equale

comparison of the leaching against the ashing
with lime-eschka results is xjors promisiiig. Of 85 samples
taken over the whole concentration range, 62 (73%)
showed agreement to within £ 0.02% and 79 (95%) agreed to
within 1 0.05%. Here again more negative than positive
differences were recorded and this would seem to indicate
thao all the boric acid was not removed from the samples by
leaching. Furthermore, those results showing marked
disagreement were obtained from samples with a high boric
acid content. This effect is gain brought out by the
figures obtained by comparing only those samples with a
boric acid content o yp to 0.6% approx. of 68 such
samples, 54 (79.6%) agreed to within 0.02% and 67 (98.6%)
to within  0,05%. These results were the best obtained
in these experiments. However, there were still more
negative (50) than positive differences (25).
S. The comparison of the leaching results against
those of zshing without L.E. revealed that 56% of the samples
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agreed to within 0.05% as against 76.7% of the former.

Thus there appears to be better agreement between the ashing

without L.E. and the leaching results than between the

former and the ashing with L.E. results.
B. ' Table 111
ho above figures were obtained using the assumption
a e ashing with L.E. results were correct. The remarks
in the proceeding paragraph A3 and an examination of Table 1
which shows that in some cases (e.g. HN227-1) the ashing with
.E. figure differs markedly from the results given by the
er two methods which latter show reasonable agreement in
suggests that-the ashing with L.E. results might
misleading. in such oases the ashing with L.E. results
has been assumed to be incorrect and has been adjusted
accordingly, and these adjusted results have been compared
in a e 111. This step was taken in order to see what
real agreement is reached between the three methods, if as
some of the ashing with L.E. results were wrong
into account. The results support the’

views expressed above that the leaching method appears to

promising, of these samples containing up to
0.6/0 boric acid agree to within £ 0.02 as against 60% of the

and 100% of the former agree to

0
such cases,

suspected,
and this was taken

samples ashed without L.E.
within = 0.05 as against 95.if of the Ilatter.

C. Generd
mAlthough the results indicate that the leaching

method is more successful than ashing without L.E., there
still seems to be a loss of boric acid in both methods, as
s own by the greater number of negative differences recorded

1 regard to ashing plant material i1t is considered by
many workers (3), -that the boric acid should be retained
Ix the ash remains alkaline and hence some of them ash with
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a little Ba(OH)2 or KOH etc. To overcome any doubt that
all the boric acid is removed by the leaching process it
may be that a more effective wood macerating agent 1is
required. Such an agent is Schulze®s macerating solution
(5) consisting of HWO™ * KCIOM which not only separates but
disrupts the cells through dissolving the middle lamella.

One disadvantage that might arise from the use of any

solution containing HNO™ is that calcium oxalate dissolves

in 1t and this might give rise to a source of error iIn the
Both HgSO™ and chromic acid dissolve cellulose

titration.
lignin. Thus a solution

( ) and the latter also dissolve
containing 5-10% each of chromic and nitric acids will
macerate wood even in the cold, and it has been suggested
that a suitable mixture is HNOj + KCIOiI® + HgSO, (7). The
effect of cone, of boric acid appears to be very important,
increase of concentration causing a corresponding decrease
The results show marked divergencies when

the concentrations approach 1%. This affect of course can
be overcome by selection of an appropriate aliquot, and
although taking a smaller aliquot increases the multiplying
factor, the increase in the accuracy of the titration would
give a more reliable fTinal result. The solutions obtained
by leaching were in all cases free of any sign of a
precipitate and although several oases of distinct colouring
(e.g. Pacific maple gave a ruby solution) were observed in
the original it0 ml. of leaching, this usually became less
noticeable on dilution to 100 ml. and in the selected aliquot
no interference in the titration by the solution colour was
detected. Most of the leachings have a light yellowish or
pink colour only. The above remarks do not apply to the
case of spotted gum. The addition of alkali to the
leachings of this species produced a deep red brown

and a very faint colloidal precipitate

in accuracy.

colouration,



probably due to the presence of Tannin (1.5 to 5%), The
end points for this species were not good, and In some cases
were very bad, in both leaching and ashing methods. The
three titrations of yellow oarabeen carried out did not
support the previous worker®s comments on this species..

In two of these titrations, results agreeing to within

+ 0.02% were obtained for all three methods, while the third
titration was unreliable owing to the high cone,
acid present. The end points were quite good. Only one
sample of bollywood was analysed for this species. The
previous report also mentioned difficulty with this species
but this was not supported by our analysis. The end point
was quite good and the results agreed to within + 0.05%.

No sample of red silkwood, which had also been reported os
causing some difnicult/ in titrating was available .for these
experiments. All the samples used for the analysis were
submitted by commercial firms and plants and unfortunately

the range of species offering was fairly limited. However,
most of the commonly used timbers have now been included iIn’

of boric

these reports.

CONCLUSIONS

The results of these iInvestigations show that the
leaching method of analysis of boric acid is more satisfactory
than the ashing without lime-esohka method. The former
should be quite satisfactory provided the concentration of
in the aliquot be kept low, and it is suggested
sample as used for

boric acid
that the practice of leaching a 2 gm.
the compilation of the first progress report, be resumed,

the results obtained by the use of those concentrations
being quite satisfactory. The use of a more effective wood
maceration agent is considered desirable iIn order to ensure
the removal of all the boric acid from all species and it is
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proposed to carry out a set of experiments to determine the
efficiency of (a) H2S0EM

(b) HNOM + KCION

(c) Chromic + HNOM (Cold)
Ashing without lime~GDchka is still considered to be feasible
iIf the ash is alkaline and it is proposed to carry out
experiments using the addition of small amounts of alkalis
to the sample before aehing» This should reduce the loss
of boric acid indicated by the results.
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APPENDIX A

The following species were reported as being
suitable for analysis by the |eaching method in Progress

Report No. 1.
Tulip oak Pacific maple
White birch Tawa
White Cheesewood Ramin
Ivorywood Black bean
Rose butternut White siris

Red silkwood Bollywood.
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To this list is now added the following speoioc,

recommended as suitable iIn the present report.

HQ3SL1:

fiaCE_2:

Yellow carabeen

Coacbwood

A"lararie

Silver ash.
Spotted gum analyses by the leaching method are as
reliable as those by the ashing method.
By "almost_neutrallsed" (line 15 Page 3) is meant the
following procedure
The Conco HCI solution containing the dissolved
ash is made slightly basic by the addition of 10%
NaOHj using BTB as indicator. Then 10% h6"? 33

added slowly till the ppt, is redissolved. Th**3
results in a slightly acid solution which is made
up to 100 ml. with distilled water. Care should

be taken not to add too much 10% lid as the
subsequent aliquot will need an excessive amount
of N/25 NaOH to bring it to the first end point

when titrated.



Lab, No.

| HK221-1

2

3

HN232-1

2

3

u

HT 27 [3-1

2

3

" HN21j-8-1

2

3

on2-1

2

u

5

6

ouU3-uU

0/43-7
rm-— 9 i
10 !
12-1 i
12-2

NP - 19

NP - 21

NP - 22

23

214

Species

White
birch

Ashing with
Lime—Esc hka'

TABLE 1

% BORIC ACID
Ashing w/out
Lime-Eschka

@D 2
|7 0.25(0.18) 0.19
0.19 0.18
| 0.11(0.09) 0.09
0.23 0.23
0.97 0.94
0.83 0.86
0.93(0.86) 0.86
0.99 0.97
0.55 ! 0.41
0.73(0.69) | 0.69
0,3/4 i 0.40
0.39 | 0.39
0.72 ! 0.58
- o.us 1 *
' 0.29 ! 0.29
0.U6 1
0.59 1 0.61
0.9U i 0.94
0.99 0.99
0.62 1 0.61
o.i+7 1 0.40
| 1-25 | l.oli
L !
| 034 | 0.30
i 0.42 ! 0.U5
1 0.47 1 0.51
J 0.24 i 0.26
0.43(0.38) | 0.36
| o.u2 JL 0.UU
j 0.68 ! 0.6U
0.27 l 0-24
J O.Uh ! 0.43
0.29 ! 0.32
0.34(0.38) | 0.39

Leaching

(3)
0.16

0.09
0.24

Ml

+ o+ 4

N

4-

Difference
between
(2) and (3)

0.06(4-0.01) .

0.01
0.02(Nil)
Nil
0.03
0.03
0.07(NiD
0.02
o.1U
0. Oil (Nl
0.06
Nil
0.12+
i
Nil
0.07
0,02
Nil
Nil
0.01

0.07
0.21

0.0/4.

0.03
o.ou
0.02

0.07(-0.02) 1~

0.02

0,0/4
0.03
0.01
0.03

I+

|

ll‘
11._
14r
i +

Difference
between
(3) and (1)

0.09(0.02)

0.02(Nil)
0.01

Nil

- 0.01

0.08(0.01)

0.05
O.024(Nil)
Nil
0.01
0.01
Nil
0.01
0.01
0.04
Nil
0.04
0.02

0.02
0.12

0.01

0.04

0.01

0.05(+0.01) i1 0.02+(Nil)

!
!
[
|
!
i

|
!
!
i
j
!
!
j
!
!
j
j
1
j
!

-r
J

Difference
be tv/een

3)

wy

S
T

and (2)
0.03

Nil
0.01

0.02
0.01

0.09
Nil

0.06
0.01
0.13

0.01
0.08

0.06
Nil

0.01
0.01

0,05
0.09

o.ou
0,01

0.03
0.03

4 0,02

S

4r

. 0.02

0.02
0.02

0.02
0.01



TABLE 1. (Cont'3.)

% BORIC ACID

Lab. No. Species Ashing with Ashing w/ou Leaching I fference Difference
Lime -Eschka Lime-Eschka between
€H) @ A3) ) and (1) () and (2)
P e +0.05 !
PIO - 2 Ivorywood 0.02 0.07
. 0.14 | 0.19 | + 0.05
! 0.03 0.03 ! Nil
5 i 0.03 o.ou ! + 0.01 1
DWTEIE-1 i 0.15 0.16 1 + 0.01 !
0.20 0.21 | + 0.01 |
0.03 0.02 1 - 0.01 L
0.03 0.02 0.01
0.03 0.02 0.01
0.03 0.03 Nil
0.19 0.19 Nil
0.16 0.15 0.01
H-
DWT B Bollywood | 0./48 + 0.03
________ e
T1 Lt.2 ( Gheesewood 1.59 1.u3 ' | - 0.16
: % I .. 1I- — i
SIA Tulip oak 0.09 0.11 i i + 0.02
SiB 0.06 0.10 ' + 0.04
siC Mararie 0.08 0.10 ! + 0.02
SID 0.04 0.05 [ ! 4-0.01
SIE Silver ash 0.05 0.ou { - 0.01
SIP ) il 0.06 0.03 1 - 0.03
S2A Tulip oak 0.08 0.07 i - 0.01
S2B n 0.04 0.ou ! Nil
S2C Mararie 0.04 0.06 ! + 0.02
S2D 0.16 0.16 1 Nil
S2E Silver ash 0.05 0.05 Nil
s2p fr 0.06 0.02 ! 1 - 0.04

TOTAL 90 48 85



TABLE L. (cont'd.)

% BORIC ACID

Lab. No. Species Ashing with Ashing v;/out Leaching Difference Difference Difference
Lime-Eschka Lime-Eschka betv/een between between
(D) @) (2 and () (G) and Q) (BG) and (@)
} 20 j Pacific 0.52 0.52 0.01 Nil 0.01
| NP 18 i  maple 0.58 0.57 0.01
T uu 0.72 0.75 0.05
j 041-2 0.95 0.89 0.06
| 041-6 0.25 0.26 0.27 0.01 0.02 0.01
0.42 0.45 0.44 0.01 0.02 0.01
jNP 25 0.86 0.95 0.86 0.07 Nil 0.07
| 041-5 0.88 0.67 0.92 0.21 0.04 0.15
041-4 1.1 1.1 1.1 Nil Nil Nil
DWT-IC ] Ooachwood i 0.55 0.50 0.52 0.05 0.01 0.04
20 0.57 0.55 0.55 0.04 0.02 0.02
50 0.62 0.62 + 0.05 Nil | - 0.05
UG 0.55 0.54 NI - 0.01 ; - 0.01
§
] 045-5 Yel low i 0,57 0.58 0.55 + 0.01 - 0.02 - 0.03
L’ = canabeen ! 0.98 0.96 0.98 - 0.02 Nil |+ 0.02
1.25 1.19 1.01 0.04 - 0.12 j - 0.18
| s & 1.74 1.97 1-7k 0.25 Nil 0.25
} s 8 1.45 1.45 1.54 0.02 - 0.11 0.09
{ NB~1 0.19 0.15 - 0.04
! 2 0.19 0.15 - 0.04
0.20 0.20 Nil
0.17 0.15 - 0.02
0.25 0.21 - 0.02
j WTD-1H { Spotted 0.04 0.05 - 0.01
| 2H j gum 0.11 0.11 Nil
' SH 0.05 0.07 + 0.02
| 4h 0.09 0.09 Nil
| 5H 0.05 0.02 - 0.01
| 6h 0.04 0.02 - 0.02
| 7H 0.05 0.05 Nil
1

8H 0.06 0.07 + 0.01



R~ethol of
Comparison

Ashing without!

L.E. Against
Ashing with
L.E.

Leaching
Against
Ashing
with L.E

Leaching
Against
Ashing
W/out L.E

| Ro.
Range of I cf
Comparison | Samp.
I Comp.
Over all us
j Cone,
i used.

t [
Up to Cone. I B0
of 0.6% only!

Over all 85
Cone,

used.
68

Up to Cone?)

Over all i
Cdne.
used. |

|Up to Cone.3

| of .6% only." 2S

1 n
15 m 11
20 | 46
15 T 39

Uu i 16

|
11

Comparison of the Results as Recorle3

TABLE 11.

Degree of Agreement

| 21 2S

‘451~

i 15 | 20

| 50%j

] ——— —

i 62 | 65

f 51t i 56

i79.6% |

i 24

156%

T ~R"
16 | 21

56.2%)

(up to 0.09%)

34 35 38 i Z#3
1729% i |

23 125 i 26 125
IBC/i |

------- 1 1 j
76| 79—i 79--17

iWwirlwT
rwrrwil’™"
19£7°6% | | g
i 35 | 34
176.7% |
25 24 | 26 | 26

Full 0.01 ]0.02 O?" 0.04]0.05 {0.0610.07 jo.08

80

27

!

81 i

39 i

28

Remainder

r
Ro No. _
of | Differ-
- ence
16 25 0.14 |
* 2% 0.14
0.21
0.21
0.25 |
PUUwiI-*-“*
26 i 39 |- 0.12
132.7%j45.9%I| - 0.11
! | | - 0.12
| | i- 0.16
0.15
0.15
i 19 ! 20 0.18
_______ | 0.25
|
| 14 i 13

Cone, of
Boric Acid

0.55
0.72
1.25
0.88
1.74

1.25
1.45

1.25
1.50

0.72
0.88
1.25
1.74



TABLE 111.

Comparison of Results Using Adjusted Values of Ashing with L.E. (A.L.E.)
| T No. . ]
J Method of | Range of j of Degree of Agreemient Remainder
- : e e (up to 0.09%) No,  No,
(Comparison j Comiparison | Samp. . P ' . C f
| Comp. (if Ter- one, O
T 0,09 ence  Boric Acidj
( Ash without Over all
| L.E. against Cone 48 .
. - , As In Table 11. |
| Ashing with used. (79.2% |
I i
i Up to 30 5 14 1 18 1 23 126 | 26 |27 o
| .6% only I 60% ( { 19WV|
. J~Over all
Leaching
against j Cone. 85 22 | 50 ' i
Ashing i used i77.8%|__ i 195,4% | J. 3?36%; 4%76%,' As in Table 11.
with L.E. Uo o 17 | ™2 157 | 59 "Tes | 68 1 )
P 68 23 ) 28 |

|
| .6% only | 84%i ! 1100%!



IHE DETaRMINAJICW OF BCJM BY COLOKIMETRIC M3THODS*

1; OBJEOT,
1b 1s irxtondod in this papor to -

(a) indicate to this Oon oreiiGo oun cxporiencoa
using the C';lorimct”ic tochniquos quoted in
soloctod Lotorencoj

(b) shov; some cf tho dix .icultios Gneohn”oned and
the accuno.oy obtain- dp

(c; obtain the advice arassistanco of this ConforoncG,

2,8__methods,

At tho Doui'th OonforoncOj, when tho two
existing methods v/xuo discussed fullyj, the subject of
alternative methods v/as raised”™ The decision was reached
that these methods warranted rofinementj, The results of
such studies have teen discussed fully elsewhere at this
Conference and i;. is not ino-ei.ded to discuss them further
herein. It was also decided that the Division of Forest
Products would ixostigate a satisfactory colorimetric
methods

In re- ent months an "Eel* photo-electric
colorimeter v/as purchased, by our Department for tho
Laboratory for general chemical analyses with particular
emphasis on preservation and wood chemistry studies. It
was realised early that colorimetric methods would possibly
vary in relation to each type of instrument. As a large
number of samples on hand in the laboratory had been
thoroughly examined by the uresent standard methods, it
was fTelt opportin-j tc apply existing methods used for
biological examinat-aon of oox’on with the aim that i~ossibly
such results would be of assistance to the Division in their
investigation”.

"Prepared by the Forest Products Research Branch, Queensland
Forest Service.
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A search of available literature indicated that

three main colour reagents vzore used as shovzn in Table 1,

Table |
Comiuon Colour RQuP-en_ts_ for Boron_Determination.

Tumeric/Hydrochloric Acid Red - Yellow
Quinalizarin/98% Sulphuric Acid Blue - Red
Chromotrope 2B/98% Sulphuric Acid Blue

“The wvariable colour is shown first.

The second of these was selected as published
techniq_ues existed for this reagent (1)(2).

__ EXPSRIMNT~A_PROCOURS.
The experimental procedure (1) followed in our

tests consisted in detail of the following.

Preparation of, Standards.
(™) -Qolour Reagent. A concentrated solution of

quinalizarin in 9Q per cent, sulphuric acid (A.R. grade
concentrated) was prepared containing 125 mg,/litre and
retained in a glass stoppered flask.
This was diluted to a working solution
containing 5 mg,, of quinalizarin per litre.
(b) Susic_"ron_SGlutions. Cravimetrically accurate

solutions were prepared of the following concentrations.

0 , - g./ml,
1 X 10/g g«/ml<-
2 X 10 -

3

u X 10_5 g./rnl,
5

7 X 10 g,/ ml,,
10 lo;™ g»/ral,
13

20 -~  g./ml,,
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filter (No.dO? "Eel”)
was selected as giving the maximum range on the Instrw;ient.
e matter of filters appears to be of reasonable importance

and one which we would like to see thoroughly examined in

the Division’s investigations.

(d) elppraent_pf*Colour,  The literary reference
quoted ,re at variance in the tirae/colour relationship,
On the one hand Piper considers 24 hours necessary but the
method sed simply requires the condition that the sample
should, reach room temperature, which wo found under our
conditions was attained after 30 minutes, Accordingly
this period was fixed for test material, That this does

not fully satisfy requirements & < own by the fact that
samples left overnight in tubes (unstoppored% showed an

irregularity (up to 5 per cent.? in colour over initial

readings. ihi i Cei :

g ~ ihis ofiGci may bo nolaiod 4, the other hand
to absorption of moisture with consequent alteration o
the colour, 4 practice however, the factor may be

overcome by TiXing a nacific time ratio.
_ _(e) Colour Z"TMnyQyuturQ_PQ_lallonships. 4 reference
indicated that there is a temperature effect upon the
colour intensity. As we are at present not : -
: : equipped with
thermostatic water baths an approximate valuee only of thi
) : J IS
could be obtfilned_du_rlng cooling, The order of the
results obtained indicated an approximate rise of 0 3 )
per degree centigrade. units

its Offo . variation would require study and
Its effect upon the concentrations determined.

P\KT B.
ganUaMon of Instrument

—aa_ak, Instrument.  Tyging the pure boron standards
Z/\fx mnmn

instrument was calibrated by
the following methods.
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A 1e0 ml. sample was pipettect into a clean dpy

of the quinalizarin/sulphuric mixture
This was shaken and allowed to

This was repeated

test tube and 10 ml,
added from a burette.
cool for 30 minutes and readings taken.
three times and the mean taken.

It iwas round that the readings ranged from
14_.37 for zero concentration to 28.67? for 20 x 10*° g./ml.

of boron. Unfortunately, the curve flattened out very

rapidly and the most accurate portion was up to about
12 X 10*° g./ml.

PART _G.
S2iD£afison_with_"an™r™Wood_"mples.
S. All samples tested analysed

using the Double Indicator (Methyl Red and Phenolphthalein)
method. Ignition of the sample was carried out using
liiiie-escka mixture as the binding agent.

(b) E£QEaratioQ_of™am2le. In preparing the sample for
analysis a simpler and more rapid procedure v/as used. This
consisted of the following;-

(1) Reflux extraction of the ground wood,

(i1) Charring and solution.
Of these (i) was eliminated due to slight colour and it
was considered undesirable ¢, introduce the further step
of decoloration befor esting. The char method had
given promise and has been discussed more fully elsev/here
at the Conference,

In this Py grams were charred to a black ash

over a bur?er without ignition. The ash was washed into
beaker with 30 ml. of water and warmed for 2 minutes to

ensure solution of the boric. This was then transferred



to a 250 nil, volumetric flask and. made to volume. By this

means a colourless solution was easily obtained.

(<2) -dzkloi2mon;t_of Colour. Bach sample was then
treated with the sulphuric acid/quinalizarin solution and
allowed to develop as given in Part B.

(d) /7Ben~flents_.tp_.Techni”e. The results although
reasonable were considered to warrant improvement. In
an attempt to improve accuracy, a further dilution was
xilade to bring the range into the steep portion of the
curve. Accordingly the volume was increased such that
~2 gm. of the v/ood were dissolved in 500 ml. This
alteration did in general iIncrease the accuracy especially
in the higher ranges above .6 per cent, boric acid.

In an endeavour to cause the "lifting” of the

it was felt advisable to examine the factor of

curve
This was based upon

quinalizarin/boron concentration.
the possible theory that the colour was due to the

formation of a complex between the two and that, for the
above a certain concentration of boron, e.g.

ratio taken,
all the quinalizarin had been reacted

12 X 10 g-/ml_,
and hence no further development of colour occurred.

Accordingly a range of quinalizarin solutions

were made containing:
(1) 5 mg-Zlitre

i
(i1) 10 mg./litre
(iii) 15 mg./litre
(iv) 20 rag./litre

(v) 25 rag./litre
and the colour developed with a gravimetric standard
Results obtained in this test were as follows:
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MEx_~inalizarin/Zlitre MolQfem_Rangd (app. ) DiFF.
3) IU - 28 14
10 52 - 55 o5
15 47 - 80 55
20 62 - 100+ 38
25 Off meter scale

However, the apparent iIncrease may not be practical for the
increasad numerical range is compensated for by the

decreased accuracy of the scale which is logarithmic - a

fact indicated by measurement of the tangential distance

which is approximately the some. This is a tentative

conolusa-on only however and mathematical analysis would be
necessary before final conclusion could be reached.

It seems desirable therefore that some moans to
amplify the deflection should be used, e.g. a relay. This
would be difficult as the selenium cell incorporated has a
full scale deflection oo 7 micro-amps but it is raised
ht.ro to indicate to Conference the lines along which it is
felt desirable that work should bo done for our particular

type of instrument.

ults_ob”ined.
The results obtained were more promising than

expected as the experiments were initial trials for the

purpose of familiarising our staff with colorimetric
techniques and in the hope that from them Mr. Christensen

and his staff may be able to develop a method.

All results are listed in Appendix 1,
Plotting them against the concentration determined bjr the

standard titration methods showed that they are reasonably
well distributed about the theoretical lino.
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Examining the results) some divergence is soon
in the lower ranges, examples of which are shown in Table 2a

"f hleng,.
Relatiaon, between PE and. Titration Readings.

£5- Titration
a3
.03
.07 ,03
.07 e08
.05 06
.05 ,00
c22 .18
,22 .24
e2l .22
. V) ,03
.0'5 ,02

This may be due to the very small titration
in these limits around 05 per cent, just as much as to
the colorimeter#

MATHEMATICAL EX_WIHATION.

The results have not been exhaustively examined
mathematically as at present no biometrician is available
at our Department# However, it is intended to forward
all results and data to Mr, Christensen for critical
analysisia One point of iInterest lies iIn the fact that
when scale readings are plotted against log concentration
(on log paper) a linear relationship is found.

2t_-_.20MP~MISON_~TH_pTiSR_JETHOBS,
The results even in the present elementary
state of technique development would compare reasonably
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with tho comparison betwoon tho two existing methods viz.
the Bromthyraol blue and Double Indicator titration. This
can be seen from other discussions upon these latter

methods and is shovm iIn selected results in Table 3.

Table 3,

Comparison between Existing Methods.

Dj, 1. * on1."
.27 ,10 .56 .57
.23 .25 .52 .51
.10 .08 .00 .09
.29 .17 ,02 .04
.03 .09 .15 -24
.42 .13 .72 .74
.44 .40. .84 .80
.46 .87 .83 ,80

"UO1l sarae samp les.

Accordingly the view of Conference is requested
upon "Whether this Department should continue using the
method for routine commercial checks as distinct from
experimental prpiects.

In elaboration of this point | would mention
that for one quarter only of 1950, 4-8U commercial analyses
were carried out resulting in a very big lag in the
experimental work that this laboratory should be doing and
a more rapid and less costly procedure is felt very
desirable,

2", CONCLUSION.

(a) Colorimetric methods appear satisfactory

for boron analysis within the range of timber preservative

treatments.
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(b) Existing techniques as published in
references appear at variance in various factors v/hich
require determination before a completely satisfactory
xnethod is found. Inter alia it is suggested that priority
be given to examine:-

(1) Quinalizarin/boron ratio,
(i1) Time/Colour Development relationships.
(iii) Temperature/Golour Development relationships.
It is also felt that if possible such methods should aim at
a range such that the largo dilution and consequent

multiplicative factors should bo reduced,
(c) For normal coinmorcial check purposes, as

2J:SiiSiinNjt_frpm_jmyestigatipnal_.s”udies, the present method
as outlined agrees reasonable well with the comparison

between existing methods]
(d) The charring method has given reasonable

results
8. RSFDR3NGDS.
(1) Berger™ K.G. and Dmil Truog. ”Boron Tests and

Determination for Soils and Plants*". Boron
Symposium, (The v/illiams and Wilkins Company)

1944~ pn25 - 35? Reprinted from Soil Science,”
January, IRUU.

(2) Piper™ C,S. “*Soil and Plant Analysis™, 19%41).,
P.31G. ’



.KPPENDIX 1.

Experimental Results Usifig.Jlgel”_PE Colorimeter.

1. Calibration of Instrument.

SSiS™MnKkKs; Pure gravimetric standards used.
Standard _ P;dgs. Range
14«37 15.9 - 15.3
1 X 10 17.65 17.1 - 18.0
2 10™""%B. 20.22 19.7 - 21.0
3 22.22 21.8 - 22.8
4 23.51 23.0 ~ 24.1
S 25.07 24.3 - 26..0
1 26.08 25.7 1 26.Q
10 27.04 2~(.0 - 27.7
15 28.04 28.0 - 28.8
20 2.Q. G~i 28.3 - 28.9

__"Inalysis of Standard_Wood_SgPiples .

Romarks: Solution of boric acid of knovvn concentration
added to untreated shavings.

Reading % Boric % Boric

(Calaulaieh) < D>
13.9 0 0
14.6 0 i
15.8 -14 2
17.2 .29 .3
17.7 .36 4
18.0 .49 .5
18.9 .54 *6
20.2 .7b .6
21.5 .99 1.0
23.2 1.37 1.4



ENMPENMX_IMEGOoN )

5—iW:Q:X<Zsi§._.of._.ykQQd__Sarn~plQs containing: unknown % Boric

knnnkk-: (a) Leaching method attempted hero but
interLcrence caused by the varying natural colours
of the leaching solutioue

(b) As described, charring carried out.
In this case 2" grams of sawdust taken to 250 ml.

E~Rdg, Suecies_ RQrlc_fpgj_ OoiiclIDII
17.1 Ivorywood

17.2 Ivor3r//ood 82 *(C))g
17.8 Yo V/alnut 06 00
18.2 Ivorywood 97 08
1825 Ivorywood 97 03
19el Ivorywood .09 16
19.3 Ivorjnvood 09 00
19«5 Ivoryy/ood .10 03
20.5 Rod” Tulip Oak 13 12
20.8 Nth<, Silver Zish 14 <05
22.5 Blush Alder 21 14
22.9 Red Tulip Oak 21 22
23.0 Nth, Silver Ash 21 22
232 Blush Alder 22 24
23.3 Red Tulip Oak 22 18
24.U Sycamore .26 '43
24.5 Rose Alder 27 34
25.0 Nth, Silver Ash 30 .38
25.2 Sycamore 32 36
25.6 Blush Alder 34 34
25.8 Red Tulip Oak 36 47
25.9 Red Tulip Oak 37 .30
26.1 Blush Alder 40 34
26,2 Yellow Walnut .40 51
26,2 Red Tulip Oak 40 49
27.2 Sassafras .62 63
27.8 Silky Oak .82 1.28

27.8 Yellow Walnut .81 NG



tiEPaffliIxX 1, (Cont'a.)

_of_TPGated w’ood_Sa™lgs
bofoPG but final volume

fism”ks:

PS Rdg. OOEic_iPSj.  ~ Boric (PI)
156

16.0 Yellow V/alnut 83 8%
17.1 Ivopyv/ood 09 00
178 Nth. Si 23 00

- . Silky Oak 12 18

17.9 Queensland Maple 13 14
18.0 Yellow Walnut 213 ‘11
19.U Rose ?ipple 20 :
19.5 Yellow Walnut 20 ZZLZ
19.6 Rose Butternut e21 16
20.2 Yellow 'Walnut on 18
20.5 Red Tulip Oak 54 :
21.0 Nth. Sassafras 29 32
21.0 Rose Butternut 29 '
21.0 Blush Tulip Oak 59 %g
21.3 Canary Beech 30 >
22.0 White  Cheesewood ‘33 25
22.8 Red Tulip Oak 20 23
23.0 Nth. Silky Oak 42 -j’j
24.2 Nth. Silky Oak 51 5
2AJ-8 Red Tulip Oak 57 26
2A".9 White Cheesewood 59 ‘63
25.1 Yellow Walnut _ :
25.Q Yellow Walnut % gg
25.9 Blush Alder . 7A =5
26.0 V/hite Cheesewood « 7 '96
26.2 Blush Alder 80 :
26.2 Blush Alder 80 .84
26.9 V/hite Cheesewood 1.05 Icgg

26.9 Vizhite Cheesewood 1-05 1Ton



Quinalizarin Strength.

(9-) StrenEth _Dilution 5-SHiZll ,
1 18.7
2 20.5
3 25.2
k 25.2
5 25.1
7 26.8
10 20Q.Q
15 2Q.Q
20 30,0
NEN3NLN-.2ilution 10JSSiZiiifEG_PE_Rdg.
1 37.5
2 38.3
1) nN2.8
u 46.0
5 48.5
7 52.0
10
15
20 59
( 1h_Bilution 15_mg./litrg_gg_Rdg.
0 43.2
1 48.2
2 55.2
3 59.2
? 87.0
73.5
10 80.0
15 84
20 87
(d) Strength DIITUU on 2Q-m~Zlitre_PS__ R~
0 81.4
2 15
) 83

7
10 186+



A_SUm™_0Og IMVESTIQATIONS OH THE VAPOfTB
DRYIHG OF AUSTRALIAN OROW TIMBER™

At the last Forest produota Research Conference
the principles of the vapour drying process were explained
and the small experimental unit at the Division of Forest

Products was described.
Since then™ further laboratory investigations
have been carried out to determine the suitability of the

process for drying Australian hardwoods (pored timbers) of
both the collapse susceptible and non-collapse susceptible

types | ana softwoods (non-pored timbers)
These studies have shown that the structural
characteristics of species influences their behaviour very

markedly when dried by the vapour process. Because of the
scope of this work, comprehensive studies have so far been
possible onljr on the collapsing “ash” type eucalypts,
of Tasmanian origin), myrtle beech (Nothofagus
EUnnw™ha£g”) and radiata pine (Pinus_rjn;M).
Some of the results obtained, and conclusions
reached (some of which are of an iInterim nature), are given

hereunder.
HgEdwoods_ (ppres3, Timbers)

Tasmanian Alpine ash and myrtle beech are generally
regarded as refractory timbers not easily seasoned free from
degrade. Por example, because of their Impervious nature,

from two to three weeks are normally required for kiln

thick stock from the green condition to a

drying 1 in.
in modern cross

moisture content of about 12 per cent.
shaft internal fan Kilns.

Process variables examined in relation to the
drying behaviour of these timbers were (a) working fluid,

(b) working pressure, and (c) heat iInput.
Se sohinngect{oﬁ,wDiVision of Forest
Products, C.S.1.R.O.
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pressure. Three different
working fluids have been usedj namely, Stanvac K9 solvent
(boiling pointi 395°F.), mineral turpentine (boiling pointy
360 F.) and perchlorethylene (boiling pointy 270°P,),
With each of these working fluids, studies were made with
the drying cylinder maintained under four different
pressures, namely, atmospheric, 6 to 8 Ib. per sg. In., a
vacuum of I3 in. of mercury, and a vacuum of 23 to 27? in.
mercury.

of

At atmospheric pressure pronounced checking and
collapse occurred with all three working fluids. Under
these conditions drying times for 1 in. thick boards, from
the green state to a moisture content of approximately 12
per cent., ranged from 4 to 3 hr, with Stanvac K9 solvent
tu 10 to 12 hr. with perchlorethylene

With drying cylinder and charge held under a

pressure of 6 to 8 Ib. per sg. in. no iImprovement was

obtained. Vacuum conditions, however, gave a slight
improvemenu in drying quality this being more readily
apparent with the highest vacuum used. This trend was
similar with all the working fluids,

1121+ Several runs were carried out in which
the wood sample temperatures vzere held at the comparatively
low values of 180«p. , 130°~. and 130°F. by regulating the
heat input™ into the evaporator. These experiments were
carried out under a vacuum of 28 in. of mercury with
Stanvac K9 solvent and perchlorethylene as the working
fluids. The drying quality of the samples improved
progressively with reduction of v/ood temperature, quality
suitable for joinery stock being produced at temperatures
of 130°F. and 130°F. with perchlorethj”™lene and Stanvac K9

The drying times for the 1 in. thick

solvent respectively.
moisture

stock from the green condition to 12 per cent,
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content were 5 days (24 hours per day) for the run at 150°7?.
and 12 days for the run at 130°F.

With these relativelj” impervious and collapse
susceptible species, two iInherent features of vapour drying,
namely’ high temperature and rapid surface drying are
factors which accentuate degrade. The former favours
collapse and the latter leads to the development of
pronounced moisture gradients and unsatisfactory stress
conditions iIn the wood during drying. Furthers great
difficulty is experienced in removing collapse produced in
this manner.

The collapse susceptible "ash” eucalypts (which
comprise about one Quarter of the total sawn timber
production of Australia)and myrtle beechj therefore’
cannot be satisfactorily seasoned at the normally highly
elevated temperatures used in vapour drying. Nevertheless
it has been established that by reducing the wood
temperature considerably to minimize collapses and by-
applying a high vacuum to facilitate drying at the lower
temperature? this class of timber may be vapour dried vzith
little degrade. Under these conditions such collapse as
developed was largel™-* removable by a normal reconditioning
treatment

It is Interesting to note that when matched
samples of these species were dried in orthodox laboratory
kilns at similar wood temperatures to those which gave good
drying quality in the vapour dried? severe degrade developed
in the samples. Alternatively when the kiln conditions were
adjusted to give a drying time of 5 days (to bring the
drying time to a value comparable with that obtained with
perchlorethylene under vacuum) the quality of drying was

poor .
From these laboratory studies? which are somewhat
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limited in scopes i1t appears that vapour drying may
offer some appreciable advantage In drying time and still
maintain drying qualitys even for the refractory pored
timberss when certain critical drying requirements are
fulfilled. Optimum drying conditions are not readily
determinable without appreciable study.

It _..should be stressed that the wwvqQrat this
MZINL.QNis_being conducted on a pilot scales and that the
"Hjj:Q£ _1}.S:ya been confined to an examination of process
Z™MLiables j.s affec;”n™_j~e_behayiour_of jfclgej5rood_ "rii™

and the determination oi' copditj*ns necessary to
give good”seasoning quality. It,..has_ nQ _t been possible to
m8 L™ j.h;a_Slany problems in plant engineerings control and
2£Q£g:Mi.on_whic.h result in a transition to large scale

__ ZHi:i2}e™ore_ ™M™ lanqgratory2.s_presen;™da;”™_are
XU-Saffi client to show whether or not the nrqcess can

compete with other methods of _drying__in
current use.

The necessity for modifying vapour drying conditions
for impervious timbers by reverting to comparatively low
temperatures obviously tends to eliminate one of the chief
advantages of vapour drying, In addition such process

difficulties to be solved for these species include
(i) the prevention of working fluid retention in the wood

when high vacuum is an integral part of the drying process
and (ii) the maintenance of uniform temperature distribution
within the drying cylinder. Also fairly expensive equipment
iIs required to produce and maintain a high vacuum.

With the impervious hardwoods which do not show
marked collapsej such as tallowwood, turpentine and
spotted gum, studies have shown that critical drying
conditions similar to those required for the collapsing
species will probably be needed to achieve high drying
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quality. The critical vapour drying conditions of each of
these species will need to he determined individually.

Several vapour drying scout runs with species
such as ramin (Sonostylus sp, »which may he regarded as a
reasonably pervious hardwood, indicated that these are more
tolerant of vapour drying conditions than the types
previously discussed and may he fairly easily dried at
elevated temperatures.

Softwoods (nhon-pored species). A study of the drying
characteristics of radiata pine in 1 in. and 2 in. thicknesses
and in railway sleeper size (nominally 9 in.x 6 iIn. cross
section) 1s 1In progress.

work on 1 in. thick radiata pine shows that, in
the experimental unit, this material can he dried readily
without degrade from the green condition to a moisture
content of about 12 per cent, under atmospheric pressure in
about 5 hr. This material appears to he tolerant of a wood
temperature as high as .350°F. towards the later stages of
drying. Again, however, difficulties attendant upon
operation in large size units under commercial processing
conditions have not been studied and these could well
involve many problems v/hich would need solution before the
transition to commercial operation could be made. Also no
examination of the economy of vapour drying seasoning
quality radiata pine has yet been made.

Half length radiata pine sleepers were dried for
periods ranging from 5 to I/4 hr. with a view to examining
the suitability of vapour drying to give partial drying as
a preliminary to a preservative treatment. Mineral
turpentine at atmospheric pressure was used as the working
fluid. In the times referred to, dryings of course, was not
completed but various degrees of surface drying were obtained.
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Su.bseg.uen.t pressure impregnations with creosotes
designed to test quantities absorbed and depth of
penetration in relation to amount of drying and moisture
distribution obtained™ were carried out at a pressure of

200 Ib. per sq. in. for four hours following an initial

vacuum of one hour absorption ranged from 19] Ib. to pl Ib.

per cu. ft.
During drying little surface degrade occurred
in terras of the size of the sections

when considered
The most frequent form of

involved and the final end use.
degrade was the development of one or two long fairly tight
checks up to 1 in. deep along the length of the backsawn
face(s). This work is iIn progress and incomplete but

present indications are that a drying time of 5 to 6 hr.
may be sufficient to give enough drying for a subsequent

satisfactory preservative treatment.
With respect to softwoods of a more impervious
such as the Australian 03/press

nature than radiata piney
limited work has shown these to bo

pine (Callitris glauca)!
far less tolerant of the vapour drying process than the

true pines. Work has not yet proceeded sufficiently for

specific conclusions to have been reached concerning such

species



BLOOD PROTEINS FOR ADHESIVES *

Blood albumen has been used for bonding plywood
in Europe and Asia for many years. it has also been used
in the U.S.A. though not extensively. For glue manufacture
blood serum is collected at slaughter houses and dried at
a temperature below the coagulation point of the proteins.
The dried blood albumen is almost completely soluble in
water] though in preparing the glue a small amount of alkali
is addedwhich completes the dispersion of the protein.
Formulae have been devised for cold-setting gluesbut
blood albumen is mainly used for hot—press glues as a
stronger and more water-resistant bond is obtained.

Blood albumen for glues is not produced in
Australia”, but dried whole blood for fertilizer is produced
in large quantities. Because equipment for drying blood
albumen at low temperatures is not at present available and
would be costly to install| we have concentrated our
attention on the possibility of preparing an adhesive from
fertilizer blood.

In drying blood for fertilizer it is not necessary
to avoid degradation of the protein, and the preliminary
precipitation and drying are carried out at high temperatures.
Whole blood is collected and brought to boiling point. The
coagulated blood is allowed to settle and then transferred
to a steam-jacketed drier where it is dried to about 8 per
cent, moisture content. The temperature inside the drier
Is about 300°F. W.ith thio treatment i1t is not surprising
that fertilizer blood has very low solubility and
reactivity; samples obtained from several abattoirs were
insoluble in 1 N. sodium hydroxide at room temperature.

* prepared by the Veneer and Gluing Section, Division of
Forest Products, G.S.1.R.O,
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It has been found possible’ hovvever3 to obtain a
degree of dispersion by heating in strong sodium hydroxide
solution. After this treatment a gel can be obtained by the
addition of formaldehydel but not with calcium hydroxide.
The blood-formaldehyde gel is not a strong onel indicating
that the reactive groups freed by the partial alkaline
hydrolysis are relatively few.

Up to the present we have not been able to prepare
a glue which is satisfactory for bonding plywood. The
formula we are using gives a rather low glue shear strength
(about 250 Ib./sg.in. under optimum conditions) and it is
not suitable for mechanical spreading. The Utilization
Sections however3d has found another use for which 1t is well
suited) viz. for bonding sawdust in the preparation of
sav/dust building boards. For this purpose the glue gives a
satisfactory bonds it is easily mixed with sawdust and is
cheap.

We have also tested unhydrolysed fertilizer blood
as an extender for casein glues. As would be expected
from its low solubility and its inertnesss it contributes
nothing to the strength of the bond. The addition of
fertilizer blood in the proportion of 1 part to 3 parts of
casein does not cause an excessive reduction in glue shear
strength.



£Bo™ I n,,investigatigns *

At the last Forest Products Research Conference
reference was made, in a paper (1) entitled "Basic Aspects
of Adhesion™, to work which had Been carried out on the
formation of gels in alkaline protein dispersions. |In
particular, systems containing the principal milk protein,
casein, had been studied in an endeavour to elucidate the
fundamental physico-chemical mechanisms underlying the
action of casein glues. It was stated that these studies,
might have applications beyond the adhesives field, on the
one hand extending into the industrial fields of plastics,
paper, paint and dairying, and on the other hand establishing
contact with certain physiological problems involving the
formation and structure of protein gels. in the past year
these expectations have approached realization, and we
report the co-operation that has been achieved with workers
in other fields in the hope that our experiences may be “of
some value to members of State services who may recognize
mutual advantage in establishing similar contacts on a
technical level with relevant authorities iIn the various
States. Before dincussing the common problems that beset
us, it may Ffirst be appropriate to refer to those aspects
of the work which concern our special field: that of
adhesives for wood.

Casein glues operate in highly alkaline solution,
and studies have been continued to determine changes
occurring in the protein molecule upon treatment with alkali.
Results obtained by "viscosity methods indicate that
unfolding of the molecule from a globular to a linear form
plays no significant part in the gelation mechanism.
Solubility studies on alkali - modified casein have iIndicated

Prepared by the Veneer and Gluing Section, Division of
Forest Products, C.S.I.R.O.

o
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that . p6Pin>jTj,GMu incP6a>Jo lii soj.uoility caa o0s achievec?
under moderately alkaline conditionshut that more drastic-
treatment produces a marked decrease in solubility. Light
absorption has also been used ro characterize the molecular
changes takn.ng place and to relate them to the gelation
process, Chemical studies have been made iIn an attempt to
determix.e what specific structures in the protein molecu™i e
are concerned in gel formation. Jn particular various
methods have been usee, to "clock specific groups, and the
effect on gelation has been observed, Appli*~tations of the
conoepis and techniguos develcped in n'mhis work have been
made to the methods of profluction of casein and their
influence on the properties of the protein for industrial

purposes, to the use of other protein; i1 adhesives, and to
the staoiility glued .joints under various conditions of
service)

As regards the relation of the casein studies to
other industries, co-operation has been i1nitiated
principally v/itn tne ‘""leld of dairj/"ing, mainly through the

agency of C, Loftus Hills, Officer in Charge of the
Dairy Lesi;>ai cu SecGion, C8,1,,p O, and the work may be
supported partly by Shis Section. It is too early to

report any results of investigations in this direction, but
some of the problems may be indicated briefly. G-el
formation is a conmcn phenomenon in the production end
processing of dairy products, and in most cases it appears
to be connected with the properties of casein, although

the conditions under which gels form are neutral or

slightly- .Cj.c, rathei®” uhan aakaline as for glues, Ivlr.
Loftus Hills has listed the follo?;ing gelation phenomena
as some of those os "en i1al tt< dairy manufacture:- rennet-

coagulation in cheese maki"jg and casein precipitation,
behaviour ox casein In cheese p??ccescing, gelation is
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unsweetened condensed milk to prevent separation of fat
globules during storagej coagulation of casein in acid
casein production /and iIn the manufacture of acid milk
drinkss production of casein - formaldehyde plastics.
Undesirable gelation phenomena include:- thickening during
storage of sweetened condensed milk, thickening of
unsweetened condensed milk and excessive coagulation during
heat ~ sterilizationd insolubility in dried milk. Work has
now been commenced on the mechanism of rennet coagulation
and on uhe thickening of condensed milk.

In the paper industry, casein dispersions are of
importance in the coating of art papers such as are being
manufactured in New South Wales. Discussions on these
problems have been held with a representative of the firm
concerned.

In the physiological field, one problem of protein
gel formation concerns the reactions of fibrinogen leading
to blood clotting. This mechanism shows some resemblances
in 1ts requirements to the rennet coagulation of casein.
The ijUbject has been discussed with the Directox"™* of the
Baker Medical Research Institute, who is iInvestigating
medi.-al problems connected with the behaviour of blood.

The examples given will serve to i1llustrate how
fundamental problems of protein behaviour are common to
various Ffields of industry and research. In the coming
period we hope to oe able to develop further co—operation
so that any basic results may have maximum benefit.

References
(1) Proc, hth Ann, Por. Prod. Res. Conf, Vol. 2,pp. 236-

2hh  (1949).



SILYy1CULTUAN.

It iIs becoming iIncreasingly evident that within
perhaps the next levu 3"ears the Australian plj/wood iIndustry
will be largely dependent on the utilization of trees of
relatively small dimension now being grown in plantations,
chiefly of coniferous species. During the past 12 months
I'e have cut veneers from some hundreds of peeling blocks
and have made observations on the effect on veneer Quality
o™ live knots, dead knots, pruning of branches from the
bx unk of the tree and on the amount of veneer "which is
adversely affected as a result of pruning. Observations
have been made on hoop, radiata, slash and loblolly pines.

It has been reported previously that wide growth
rings "With extreme variations in physical properties, such
as density Ond shrinkage, between early and late wood in
Pinus taeda and Pinus caribaea give rise to buckling of
veneers and of sheets of plywood made from these veneers.
In radiata pine cores of fast early growth tend to be light
ano weak and the dogs are liable to tear out when thick
veneers are being cut.

In generals live knots up to 1 in. diameter, if
not closely grouped, have had little effect on peeling,
drying and gluing of veneers. However in hoop pine logs
peeleo some knots caused severe gapping of a veneer knife,
out similar knots caused only slight damage to a second
knixo. Larger knots, especially if closely grouped, may
be accompanied by warping in the dry veneers. In all
species, encased and other dead knots have a tendency to
damage the knij.e and to fall out. The liriiited material so

y Ablx. . =1 L

Prepared oy the Veneer Gluing Section, Disisibn of
Forest Products, C.S.I1.P.O.
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xar examined shows that a minimum of probably I-J- in. of
wood, depending on the species and branch diameter, must be

laid down over pruned branch stubs before veneer may be
regarded as sufficiently defect-free to be classed as
suitable for faces for plywood sheets. Observations on
trees for which dates of silvicultural treatment are
available and on others where the date of pruning has been
estimated from, ring counts show that the period for
occlusion varies with species, knot diameter, tree diameter
and rate of growth. Insufficient material has been
examined to drav; any conclusions but on stems of hoop pine
with knots about 1 in. diameter pruned to an 8 in. diameter
core there was still grain distortion when the log had grown
to about 12 in, diameter over a period of 14 years. V/ith
radiata pine there was still grain distortion at 14 in.
diameter in trees from which branches up to 1] in. diameter
were pruned on a 10 in. core.

Ic i1s felt that the limited information now
availaole is so interesting as to warrant an extension of
the iInvestigation into the utilization of pruned, and thinned
stands of conifers and such other species as show promise

of being suitable for veneer and plywood manufacture.

Should this be done it will be possible to obtain valuable
information such as the diameter increment and period
required xor occlusion of branches, the relation between
tree diameter, branch diameter, rate of growth and occlusion
period and certain other factors which are certain to be
ooserved as relevant during the course of further
investigations. Valuable conclusions concerning desirable
silvicultural treatment of stands being managed for the
production or high grade veneer logs might be drawn from

this information.
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It is hoped that the representatives from various
States will be able to indicate at the Conference the

extent to which they would support further iInvestigations
by this Division by supplying for peeling and examination
logs concerning which specific data and silvicultural
treatment 1is available.



yj'f ELECTRICAL METHOD FOR x"~CCELERATIMa GLUIKG*

1. IHTRODUCT I10OM

The setting time of a chemically reactive
adhesive decreases as the temperature rises. Production
of glued assemblies may therefore be increased by supplying
heat to the glue lines. This paper outlines some work
carried out at the Division of Forest Products to
investigate the feasibility of using metallic conductors
heated by low voltage current as a source of heat for
raising glue- line temperature. The results of exploratory
work were subsequently applied to the setting of casein
glue lines in the assembly of plywood and timber frames as
used in hollow core flush door manufacture.

2. THEORY
When an electric current is passed through a

conductor its temperature rises under the influence of the
current. When the conductor is iIn the form of a platen
interleaved between assemblies of sheets of plywood and
hollow core timber frames, heat from the platen is
conducted through the plywood to the glue line on the frame.
If the pov/er supply remains constant the temperature of the
glue line will rise uniformly and the rate of glue setting
will be a function of the temperature of the glue, the rate
increasing as the temperature rises.

5. DESIGN OF THE HENTING PLNTENS
To eliminate the necessity for insulating the

platens and leads and to minimize electrical hazards a
voltage of 32 was used, this being the maximum permitted
without insulation in the State of Victoria.

* prepared by the Veneer and Gluing Section, Division of
Forest products, C.S.I.R.O.
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For economy and ease of working galvanized iron
sheet was selected as the electrical conductor for the
heating platens. A sheet measuring 4. in.x 28 in. was
first used. It was found that with electrodes connected
on diagonally opposite corners of the sheet neither
current distribution nor heating of the sheet was uniform.
To overcome thio all points on each end of the 28 in. wide
sheet were brought to equal potential by soldering a brass
bar 1-1//4 in.x 3/18 in. along each end and two leads from
the transformer were connected to the quarter points of
each brass bar. The resistance of the sheet was low and in
consequence the electrical currents even at two volts as
used initially, was high and very heavy conducting leads wer
were necessary to hold losses in the leads at a reasonable
figure. To reduce the current and improve flexibility of
the leads, the sheet was cut Into three strips approximately
9 in. wide x 44 in. long. These strips were joined in
series to form a conductor 11 ft. long x 9 in. wide. With
the reduced width this composite sheet had excellent
current distribution characteristics and it was found to
be heated uniformly over the whole area. The iIncreased
resistance lowered the current and correspondingly reduced
the size of the leads required.

Several panels were then prepared using this
platen as a source of heat to accelerate the setting of
glue pressed between a sheet of plywood and a timber frame
in an hydraulic press with a platen area 3 ft.x 2 ft.
Results being satisfactory, it was decided to proceed with
the construction of additional platens to permit larger
scale investigations. Six platens measuring 48 in.x 28 1in,
overall were then prepared for larger scale observations.
Each platen consisted of three 48 in.x 9 in. strips joined
together in series. The heating platens were placed in
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the hydraulic press and were connected in series with a

10 K.V.A. transformer, so giving in effect a five daylight
press. An iInvestigation was then carried oat of the
heating characteristics of the platens when used for
gluing pl3®wood faces on flush door frames at different

total power iInputs.

——--CORE DOOR GLUINQ EXPERIIBNT
(a) Material

Each door frame measured 35 In.x 22 1in.
externally and was made up from ash eucalypt members of

the following sizes;
Stxles: 35 ixi.x 1-1/2 in.x 3/]. in,

19 in.x 1-1/2 in.x 3/M. 1in.
subsidiary rails: 19 in.x 1/2 in.x 3/4 in. five per
door.
Ash eucalypt plywood 35-1/2 in.x 22-1/2 in.x 3/16 in. was

glued to these frames with a proprietary aircraft type
casein glue.
(b) Method

A door assembly was placed in each daylight of
the press, and a pressure of 100 Ib./sq.in. of area of the

frame of the timber core applied. Power was supplied until
one of the desired temperatures, namely 130°?., 145°?7_,
160°?., 175°?. or 190°?., was reached in the glue line under
observation, and then switched off. The assembly was
retained in the press for a total time of 12 minutes.

Pour runs vzere made, during each of v/hich five
doors w-re pressed. Thermocouples on the platen surfaces
and in the glue lines were used to measure the temperatures.
The operating conditions were as follows;

Voltage from transformer 20 volts, current through platens
610 - 470 amps., maximum power: 1.4 watts/sqg.in. area of

platen.
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G-alvanized iron has a high coefficient of
thermal resistance and it was impossible to maintain
constant power output from the transformer, power
decreasing as the temperature rose in the conductor.
Observations on the power supply from the electricity
mains indicated that voltage varied appreciably during
each day and in consequence it was impossible to maintain
a constant total power input in the sheets used in the

experiments,
(O Testing the .Glucines
Loors from each run were tested as follows:
(O Racking tests
Each door T/as fixed at three corners in a
horizontal plane and loaded at the fourth corner to four

cwt. by 56 Ib. increments. These tests were made eight

days after the doors were pressed.
(i1) G-lue line tests
Lap joint test specimens v/ere prepared from
similar positions in the stiles of each door. These lap

joints were tested iIn an Avery testing machine 14 days

after the doors were pressed.

& Iscussion

The varying total power input during the runs
enabled results to be analysed for a relationship between
power supply and rise of temperature per minute iIn the
glue line. It is estimated that only a small percentage of
the total heat supplied by the platens was used iIn heating
the glue line, the major portion heating the timber frame,
and that little of the heat supplied was lost from the
assembly by radiation and convection from the platen

margins and edges, the total assembly being an excellent

self insulator.
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in the

In planning the work i1t was hoped that
degrees

four runs there would be five different initial
of cure of the glue lines in the door but the variability
of the heating rat®, due to the constantly changing power
prevented this from materializing so that a relation
between strength and degree of curing was not obtained.
The lap joint tests showed a slight tendency for higher
strength figures with doors heated to the higher
temperature and hence having the higher degree of initial
cure. However, doors heated to 130°7. show strength
figures of 750 Ib./sqg.in. in the glue line, which compares
avourably with others heated to higher temperatures.
Variations were so slight that further tests would be
necessary to determine whether they are significant.

No door failed in the racking tests and on
removal of the load the door returned to its original
shape. It is considered that the strength of each door
made i1n this experiment was at least as good as that
obtained in normal commercial manufacture.

The removal from the press of assemblies with
the surxace at a high temperature caused a high wet bulb
in rapid drying and a

depression condition which resulted
The

consequent tendency of the surface plies to shrink.
ash eucalypt plies tended to check under these severe
conditions. The heating period adopted should therefore
not be long enough for the panels to attain too high a
temperature. short periods iIn the press are also
economically desirable from the point of view of rate of
production. However, if this factor is not critical and
the longer overall schedule is permissible, the current
could be switched off earlier than in the case of a
continuous heating schedule. During the remaining time
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a the panels are in the press, the temperature of the

surfaces gdjacent to the platens will tend to fall whilst
the glue line continue . ouro from the heat already
supplitid. Block stacking of doors on removal from the
press would also assist in reducing the tendency of face
veneers to check, ,/Afurﬂller point to be observed is that
should the plywood or frame b . .

] _ niade of collapse susceptible
species which have not been fully recondltloned9 some
une\I/_enness of the door surface is likely to be observed on
cOONNG @S @ result of further  ocongditioning occurring in
the press. 9 9

As i -

several days racking t?StS and lap joint shear tests made
the Dressin after gluing were ;nharently unaffected by
Ny P g glcobndltlonss it would seem that the pressing
ime need only b sufficient to provide an initial cure
streXrto tb sufficient
Strength to withstand handling,

of rise o/tT experiments a curve showing the rate
s glue line temperature as a function of the

%\i\éerngﬁgaper square inch or B]a’fen area has been prepared.
futX a valuable basis for designing

resisvZr'T““"h applications of electrical
resistcxnce strip heating methods for accelerating the

setting of glue lines.

—— fTabrication op plywood
Three scout runs gluing Pinus radiats veneers
i have aI38 been %arried
out sax assemblies of the veneer were placed In eac
daylight and wore successfully glued in 20 minutes.

of the temperature in the glue
PSI- n’Inute.

ThprZr'™'»"
press was not modified in .any way for this work, the
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same platens being used, as for the flash door experiment.

__ 20MMERGIAL_A.mPTATION

The main difficulties confronting sacoossfal
commercial adaptation of this project are mechanical. In
order to obtain the power required using a low voltage
transformera higo. current must be carried in the oress.
This requires heavy leads and large areas of surface
contact to prevent local heating.

Each type of assembly for v”hich this method of
heating is required will necessitate a separate design in
order that the press may be quickly loaded and be an

economic proposition.
The limited tests carried out using plywood

assemblies showed uhat electrical resistance strip
heating could be used for accelerating the setting of glue
lines in a multiple plywood assembly but further work is
necessary to determine just how feasible the method might

be for commercial application.

7. conclusion
It has been shown that the electrical resistance

strip heating of hollow core flush door glue line is an
effective method for accelerating production. By
extrapolation of the test data it is estimated that 15 full
sized doors may be glued in 10 minutes using a transformer
of 70 K.V.A. capacity. It has been shov/n that 100 per cent,
cure of the gj.ue xine need not be effected in the press and
that pressing times need be only long enough to provide
enough adhesion to ensure the members can withstand handling

jtn important relationship has been obtained
showing the rate of heating of the glue line as a function
of the power dissipated in the heating platen.



growth stresses

.or SHAKES AND OTHER VISUTAL
FAILURE .. IHNHMBER™ ...

By
J,...DA..Boyd -

STOZIMARY

V,0i "®'velopmen-fc of heart shakes is
related to the g.rowth stresses iIn trees and

caused by felling and cros

standing trees the development of
_ tension in the region towards
iTnnnn+ " NN\ C onNnsidered the most
important factor.

/ fallen trees and.diametral
planks (cLiu along a full diameter) the
conversion of longitudinal strain energy into
stresses is the ultimate cause of
Xallure. However, the presence of primarv
the {imber in the regf:c?rrlng?racﬂ\e/e p\i\ﬁ’nakarlngs of
significant contributing factors.

-rn V. T 42" pored timbers of small diameter,
h severity of development of
heart shakes Is attributed to elr steep
longitudinal strain gradient across a

transverse section.

L1t is suggested that macroscopic
compression failures in trees result from a
combination of growth stresses and severe wind

stresses.

] Possible methods of minimizing the
exiCct of growth stresses ., the utilization
£.h.timber are discussed.

“ ISstralffl? MS besn-’preparad for publication

Journal 01 Applied Science.
auuhor is an officer of Division of Forest Pm”™nntcs
Commonwealth Scientific ana In3ustrlal Research Organization.

in the
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1. INTRODUCTION

Occasionally in mature trees, the forester fTinis
evidence which suggests that large shakes or radial cracks
passing through the pith v;ere developed during growth. More
frequently these shakes open up suddenly as a result of
felling or cross-cutting, at the same time making a sharp
cracking noise which has given rise to the familiar term of
"popping”. The 1incidence of this phenomenon varies with
the species, the age of the tree, and the locality; but the
resulting degrade has such widespread effect on general
milling practice and veneer peeling that iInvestigations with
a view to understanding the cause and reducing the
consequences are justified.

Despite long-standing evidence of the problem and
its economic significance, little effort has been made to
solve it. In 1933, Koehler (1) reviewed some of the existing
hypotheses. He showed that shakes were unlikely to develop
as a result of shear failure of the tree under the influence
of wind. Drying-out due to the heat generated during
sav/ing was also discounted. The hypothesis that ring shakes
developed because of weak bonding between the growth rings
was shown to be unsound as failure frequently occurred within
the ring, usually in the early wood. Although Koehler had
no measurements of growth stresses upon which to base his
ideas, he was of the opinion that such measurements v;ould
provide an explanation of the observed effects.

The first guantitative investigation of tree
growth stresses "was made by Jacobs (2), With a vieviZz to the
solution of the problems of spring of planks, pinching of
saws during milling, etc. he concentrated attention on the
measurement of longitudinal stresses iIn trees. His
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investigations showed that longitudinal tensile stresses were
developed at the periphery, and that longitudinal compressive
reactions of increasing intensity existed iIn the area towards
the pith. Later (3, 4) he noted the presence of significant

stresses in a transverse plane across the tree.

In Part | (5) of this series Jacobs™ experimental
work on longitudinal stresses has been confirmed and the
investigation of both longitudinal and transverse growth
stresses carried a stage further. The various manifestations

of growth stresses have been investigated separately and their

relative significance measured and analysed. It has been

shown that the development of tensions at the periphery as the
tree grows would result in compressions of iIncreasing
intensity being developed towards the pith. Theoretically
such longitudinal compressive forces can reach very high
intensities towards the centre of large trees (Pig. 1).

intensities correspond to relatively largo strains,

These
Though evidence

and are higher than the wood can sustain.

of the development of large strains exists, the very high

stresses are never reached, because much loss severe ones

cause the development of plastic conditions in the coll walls
with consequent absorption of some of the forces, or other
strain accommodation within the tree. The plastic condition
of timber taken from near the pith of largo trees has boon
shown by the stress-strain relationship when strains equal

to those measured in the tree arc reproduced in the same
material In a testing machine. In general then, it might bo
expected that the physical adjustment in the wood colls
imposed by this severe loading during growth would have a
definite effect in changing the subsequent reactions of the

timber.
Also, after investigating transverse growth

stresses, the author has shown that a primary circumferential
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compression develops at the periphery of a growing tree and
that this would induce circumferential or ring tensions which
may reach critical intensities near the centre of large
trees (5). The development of these ring stresses is
evident when sav/ing across a disk. Towards the periphery

a sav; tends to b: nd, but towards the pith the cut opens

OuU Us It has been shown theoretically that corresponding
radial tensile stresses might be expected. Experimentally
these have been demonstrated, but generally neither the
primary transverse compressions, nor the induced ring
tensions are of sufficient intensity to cause failure of

the wood in other than exceptionally weak tissue. In
addition, experimental analysis has indicated that
transverse stresses resulting from a change iIn cross-section
of individual cells under the influence of longitudinal
stresses arc unimportant.

However, on cross-cutting a tree or log certain
of the forces which contribute to the development of
longitudinal stresses are released at the cross-cut face.
Corresponding to the relief of longitudinal stresses the
individual cells in the tree cross-section tend to return to
their unstrained dimensions. This variable longitudinal
strain recovery over the tree cross-section causes
distortion of the transverse face and this effect will be
described as that duo to "strain energy". As a result of
the conversion of longitudinal strain energy, transverse
stresses of considerable magnitude are induced, and these
may have a critical effect in causing end splitting of the
log.

It 1s chiefly on the basis of the foregoing
investigations and analyses by the author (o) that the
following discussion is based- In principle, the
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discvsinn applies equally v/ell to pored and non~pored tinlbors,
but generally the dovolopnont of growth stresses appears to
bo much more severe in the pored timbers (the so-called hard-
woods)”™ and causes corresponding difficulties in the problems
associated with utilization. Because of the variable
interactions of the various growth stress effects under
different combinations of circumstancesit has been found
convenient to treat throe general cases - standing trees
fallen trees and diametral planks.

I SHAKES IN STANDING TREES
(O "ho Effect of Primary Longitudinal Stresses

It has been shown that longitudinal 'wowth stresses
have a distribution changing from a maximum tension at the
periphery to zeroj and then rising to a maximum compression
near the centre of a tree (2, Prom the stability of a
treOy it may bo deduced that the forces v/hich produce these
stresses balance across any transverse section. However
the continuous variation of the force intensities across the
section and their lack of simultaneous correspondence of
unstrained state may, during conversion, cause some tissue
to offer restraint to the full and complete reactions of the
other (5)s The process of cutting a beam from a log
upsets the balance of forces and removes some restraint, so
that longitudinal stresses originally present in the wood
(when i1t formed part of a tree) may be relieved. However,
these forces originally imposed changes of length (strain)
on all wood elements throughout every transverse section,

INn proportion to the force intensity (stress) at the various
points in the section. Upon relief of the internal forces
length recovery occurs; but as the stress is non-uniform
and follows a gradient from bark to pith, then one side of
a beam tends to lengthen or shorten relative to the other
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is balanced across the pith). The

immediately it is freed
in the parent log,

(unless the beam section
reaction of the beam takes place
from the restraint of adjacent tissue
and the resulting curvature of the beam is “known in tte’
"tiirribQi? tx’sds as piling
Jacobs (U) drew an analogy between the spring

Ox a beam and the development of heart shakes in a log. He
suggested that the sections of a log tended to spring

apart as a reaction to the variable stress across the full
and that this supposed action caused the
end-splitting of the log. As Internal longitudinal
xorces e”ist throughout the height of a tree (2), then on

Ills hypothesis, it might be possible for a normal
standing tree to oe split from crown to roots. However

the comparison with a beam is not valid, because although
ongitudlnal stresses are relieved at the cross-cut face of
the balance of the longitudinal forces across the
transverse section is not upset, either at the cross-cut,
or at any other section throughout the log (5). while this
balance of longitudinal forces holds, no spring can occur,

and end-splitting from this cause 1is
In a standing tree, disturbance of longitudinal

forces due to cross-cutting is absent. Bevertheless,

variation of the stresses may result from force absorption

y plastic adjustment in the cell walls or other non-elastic

action, and from the effect of fungi in causing "heart-rot"

or other degrading of wood tissue. Generally, however,

only a gradual and relatively small shift would be expected
the line about which forces of opposing nature balance

In the cross-section. Except iIn rare cases an unstable

out-Ox oalance of longitudinal forces appears unlikely.

lee section,

a log,

impossible.
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Thus the development of heart-shakes as a result of the

e™istence 0Ox longitudinal internal forces iIn a tree, is

doubtful.
(O The Effect__of Praimny tial Stresses

Measurements of strain on disks cut from a number of
species of pored timber, and from trees of different
diameter (5), support the statement by Jacobs (U) that a
relatively constant rate of peripheral, circumferential
stress is developed in the ne* wood as trees grow in

diameter. The effect of this would be to induce ring
tensions of increasing magnitude in the area towards the
pith. It has been shown (5) that the ring tension at

any position may be represented by the equation
T = 2c3S X (log™a - log™b) - S

where ”T" is the ring tensile stress (Ib,/sq.in.) at radius

0" In. 1In a tree of outside radius " in., "S” iIs the

peripheral ring compressive stress (Ib./sqg-.in.), and and
Ej* represent the elastic moduli for forces applied in the
tangential and radial directions respectively. For a tree
of diameter 2h in. assurxiing "s” has the value of 350 1Ib./sq.
? the stress distribution across a diameter may be
theoretically represented by Figure 2(a). A similar curve
Xor a tree of diameter U8 in. tree is shown in Figure 2(b).
Prom the nature of the curves, and the fact that the tensile
strength of timber in a direction perpendicular to the grain
may be as lo*v as a few hundred Ib./sq-in., it will be seen
that the ring tension in the region of the pith of large
standing trees may reach values which could readily cause

the timber there to fail so as to produce heart shakes.

It has oeen snown that primary circumferential
stresses have the effect of in'-"ucing radially directed
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tonsilG strGssGs (5), Such stresses tend to cause

SGparation of the wood along or between the growth rings,
planes through the pith, that is
Measurements

iIs likely to

rather than across radial
they would tend to develop ring shakes.
indicate that the radial stress in eucalypts
be of the order of 100 to 200 Ih./sqg-.in., and is generally
insufficient to cause fTailure. Nevertheless, ring shakes
have been observed occasionally in felled trees, both as
the predominant failure, or in combination with heart

shakes. In such cases it is probable that failure was

caused by an abnormal local weakness of the timber
(possibly resulting from injury during growth) rather than
a normally critical stress. Usually the ring shakos are
small and associated with a gum vein or other structural
defect, Imy other cracks generally follow a radial

direction.

- = Effect of Longitudinal Stresses

Stresses are induced iIn a cross-sectional plane as
a result of primary longitudinal forces. The determination
of the pattern of the transverse stress distribution is
very complex (5). In a general way, however, it can be
said that towards the pith of the tree, longitudinal

induce ring and radial
longitudinal

compressive stresses would
tensions. Similarly, towards the periphery,

tensile stresses would induce ring and radial compressions.
Because of the variation of restraint or rigidity of the
wood tissue on either side of a particular radial position,
the strain over a full transverse section is unlikely to
be a constant multiple (Poisson®s ratio) of the strain in
a longitudinal plane. However, i1t is probable that any

modification would have the effect of reducing the extreme

values calculated on this basis. Evon without this
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reduction, the maximum tension induced in the region of the
pith has been deduced as probably of the order of
magnitude of 30 Ib./sq.in. only (b). -As the corresponding
strength of sound timber may be many times that value,
generally this source of stress must be considered as of
minor significance in the development of heart shakes.

(d) Total Stress Cgntributory to the Development . of Heart
Shakes 1in Standing Trees

Summarizing the manifestations of stresses which
have been separately described and which may be contributory
to the development of heart shakes (as distinct from
seasoning checks) in standing timber, it is considered that
primary circumferential stresses are probably the most
significant. The small transverse effect of longitudinal
stresses appears of minor iImportance, except where the
ring stress resulting from primary circumferential stress
may have approached a critical value.

3. DEVELOPMENT OP HEART SHAKES IN FALLEN TIMBER

As a result of felling or cross-cutting, the
balance of internal forces in a log iIs varied somewhat
from that of a standing tree.

Investigations of primary longitudinal stresses
have shown that these are relieved at the cross-cut, and
partially relieved for some distance beyond it (5)«

This condition results in a certain quantity of

longitudinal strain energy being converted into

transverse force at the cross-cut face, and as a
consequence, very severe tensile stresses may be induced

in the direction of* the growth rings and in the region of
the pith. These stresses depend upon the intensity of
longitudinal growth forces within the tree and the length

of the log, but when added to other stresses present,
frequently are sufficient to cause the development of severe
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heart shakes. Typical development of heart shakes in an
Australian encalypt is shown in Plate 1.

As pointed out earlier, spring in a log does
not generally result from the existence of internal

longitudinal forces.

Spring can occur only in the extreme case in
which a shake has first opened up right across a diameter,
and the Hlongitudinal forces therefore become unbalanced in
the resulting sections of the log. In this case, the
spring 01 the sections of the log in the process of re-
balance of the forces across their respective cross sections,
may cause TFTurther significant relief of longitudinal stress.
As a corresponding increment of strain energy Iis
converted at the transverse face, the additional stresses
induced may cause splitting to continue.

Change 1in cross section of individual wood cells
as primary longitudinal stress is relieved at a cross-cut
may induce transverse stresses contributing to the
development of heart shakes. Cells tend to return to
their unstrained condition, but the relief of cross-
sectional strain cannot be achieved in all cells
simultaneously (5) and the full relief of tension towards
the pith would be resisted by the development of
compression in the cells towards the periphery. Thus, the
effect Ox cross-cutting would be to reduce the intensity
of ring tension which results from longitudinal forces in
an undisturbed tree, but not to eliminate it. Consequently,
considering only this particular stress effect, there "would,
be a corresponding small reduction in the susceptibility
of the log to the development of heart shakes.
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It has been shown that the transverse stresses
resulting from the transformation of longitudinal strain
energy at the face of a cross-cut may be of such
critical iIntensity as to cause heart shakes to develop (5).
In logs, this factor must be regarded as of major
significance.

Primary circumferential stress intensities have
been considered in respect to the development of shakes
in standing trees. It has been shown that the effects are
not changed by felling or cross-cutting (5).

Summarizing, primary circumferential stresses of
considerable intensity may be present and tend to develop
heart shakes. To these stresses small transverse stress
residuals of the relief of longitudinal stress may be added.
Usually however, the critical stress increment arises from
the conversion of longitudinal strain energy into transverse
stresses at the cross-cut. The intensity of these
combined forces in relation to the strength of the timber
Iin a transverse plane and perpendicular to a radius from
the pith controls the severity of development of heart
shakes.

L}, DEVELOPMENT OP HEART SHAKES IN DIAMETRAL PLANKS

When investigating longitudinal growth stresses,
Jacobs (2) cut planks across the full diameter of the tree,
that is, planks including the pith iIn their centre of width.
In the initial stages of the experiment, short lengths of
the full log sections were left attached to the ends of
the planks. When the full log section was cut off, and
therefore the restraint imposed by it removed, the planks
from trees of appreciable size split down the centre,
sometimes with explosive violence. Similar splitting
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occurs when planks are sawn from logs by gang saws. This
phenomenon may be analysed in relation to the fundamental

growth stresses in the tree.

In experiments similar to those of Jacobs, the
effect of removal of the full log sections from the ends
of a beam caused a change in the balance of forces. If a
rectangleRepresenting the beam cross-section is superimposed
on a circle, representingthe original tree section, it will
be noted that proportionally much more of the area which
was subject to intense longitudinal compressive stress
(near the centre of the tree) is included in the beam, in
relation to its total area, than is the case with the log.
Consequently, forces are no longer balanced on any cross-
section, and the whole of the centre of the beam tends to
elongate relative to the outside until a new balance is
reached. In addition to this movement the strain energy
effect previously described can occur. In the region of
the cross-cut face, the total of these two effects would
be similar to that in a full log; but the resistance to
the development of a heart shake is relatively much less.
In the diametral plane containing the thickness of the
beam, virtually all restraint previously exercised by the

lower stressed section of the full log has been removed,

and the beam may split across its thickness and along the
pith.

In a diametral beam, the cross-sectional area
adjustment of cells, subsequent to the release of
longitudinal stresses, can take place with relatively
little restraint. Consequently, the residual transverse
stresses probably are smaller than in a standing tree or
log, and thus the tendency for heart shakes to open may

be somewhat lessened.
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Because of cuts across the growth rings, primary
circumferential stresses would be considerably disturbed in
reducing a log to a beam. Except in the close proximity
of the pith, where the growth rings are complete,
substantial relief of transverse stress might be expected.

In general, the resistance offered by a beam of
this nature to splitting from the end and down the centre
is small. The relatively low strength under test of wood
from the region of the pith is well known, and it is
probably a consequence both of the severe longitudinal
strain developed in this area in the standing tree, and
also the long duration of the associated high intensity
growth stresses.

In relation to splits opening from the end and

running along the centre of a plank, Jacobs (2) stated
that “the fact that the mouth of the crack closes mwhen

the short section containing it is sawn from a plank™, and
that "the crack may be extended by sawing off part of the
split sides shews that in the undisturbed stem fibre
tension has some cumulative effect in a longitudinal
direction. This 1s iIn contrast to the behaviour of
deflected beams which may be sawn into small pieces
without affecting the spring. The explanation of this
anomaly lies in the fact that in the undisturbed tree, the
wood is in tension or compression; when small beams are
cut the tension is released”.

It is considered that on the basis of
experiments (5?7 2), this explanation is unsatisfactory.
The fact that a long thin strip (called a "beam” above)
can be cut into short lengths, without disturbing the
radius of curvature of its spring under the influence of
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tho difforential strossos throughout its radial thiclmoss,
shows that iIn gonoral there is no cumulative effect of
forces in tho longitudinal direction. Longitudinal forces
are almost completely relieved iIn a strip allowed to spring
freely™ if its thickness radially is small. In any case,
any residual longitudinal forces are balanced and cross-
cutting does not disturb the balance and its related
curvature. By contrast, widely varying but balanced
longitudinal forces of appreciable magnityido would be held
by the restraint of each on the other in a diametral plank.
Consequently, considerable strain energy is stored in it.
In such a plank the extension of the crack consequent on
the making of a now cross-cut part way along the original
crack may bo attributed to the transformation to transverse
stresses at tho section of some of the stored longitudinal
strain energy. Tho partial closure of the mouth of a
crack In a short section cut off from the parent beam, and
containing a split along most of its length, can be
ascribed to the transformation of strain energy at the new
cross-cut producing stresses tending to open a crack there.
Usually the residual strain energy released from such a
small piece when it is cut from tho end of a plank would not
induce transverse stresses of sufficient magnitude to open

a new crack, but tho reaction would tend to cause a
reversal of the deflection of the previously split and
springing sections. This explanation is supported by
Jacobs’s statement that, by continual removal of the split
section, it was possible to split a 10 ft. plank to

within one or two feet of tho visible limit of the shako

at tho opposite end”. The reason why splitting ceases at
this stage is probably that insufficient longitudinal strain
energy remains in tho plank to provide the necessary
increment of splitting, force.
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Summarizing factors significant in the splitting
of diametral planks, it appears that the relief of
longitudinal stress and the consequent conversion of its
corresponding strain energy into transverse forces is an
important xactor, Although residual primary transverse
stresses are less iIntense than in a tree or log it might
be expected that all stresses combined are more severe in
relation to the resistance of the vizood to splitting through
the critical pith section. In this zone the combined
transverse tensile stresses would be a maximum. After
initial splitting, the spring of the two halves tends to
release substantial additional longitudinal strain energy
and continue the splitting.

5-?2 PEYB.LOPKN”™ OP _MACROSCOPIC COMPRESSION FAILURES
IN.TREES SRR
Certain timbers occaionally exhibit
abnormalities very similar in appearance and reaction to
the xailures iInduced iIn wood subject to compression in a

testing machine. These are evidently present in the
tree as it stands in the forest and are revealed on
conversion. Such timber may be so v/eak as to fall apart

at the abnormalities when sav/n into small sections, or to
snap there at a very low stress if given a sharp knock.
This peculiarity or local wood failure has been known in
the trade by such names as, thunder-shake, lightning-shake,
heart-shake, heart-break, cross-break, upset and
macroscopic compression failure.

Rendle (6) discussed the phenomenon at some
length. He discarded the theory that lightning or thunder
could be responsible agencies, and suggested that
differential shrinkage is an unlikely cause. Though he
found it difficult to explain the usual gradual reduction



of associated fTibpo distortions tov/ards the ond of lﬁg fa%?ure
line on the bark side, generally ho favoured the hypothesis
that extremely severe winds may have caused the development

of compression of sufficient intensity to account for tho

however, that if the ond of the

failures. He realized,
then

failure had been the outside of tho tree at the time,
tho most extreme evidence of distortions might have been
same time, although he noted a

expected there. At tho
'spongy heart"” and’brittle heart",

general association with
he was unable to explain it.
Characteristics of this phenomenon are
in Plato 2. The First four figures represent end-matched
specimens of Now Guinea rosewood (Ptorocarpus indicus V/illd.).
On Plate 2, Figure 1 it is possible to trace the transverse
failure plane i1nduced by severe longitudinal compression in a
testing machine, Plate 2, Figure 2 shows a failure plane
which existed within tho tree and was revealed after milling
the timber. On bending the specimen shown in Figure 2 of
Plate 2 it fractured along the existing failure plane and
showed a brittle texture. This is shown in Plate 2, Figure
3-~ Cross-bending after artificially inducing a compression
failure of the typo shorn in Plate 2, Figure 1 produces a
similarly textured failure. Plate 2, Figure U illustrates a

bending failure in the same material. In Plate 2,
compression failure in Eucalyptus regnins

illustrated

normal
Figure 5 a natural

F.v_.M. 1is shoTO.
Examination imder the microscope of natural
compression failures of this type has revealed similar
characteristics to those of artificial fTailures (6).
addition howovor, Rondlo points out that soraetiraes a largo
Individual fibre failures (microscopic compression

may be present throughout specimens containing
Except

in

number of
failures)
induced macroscopic compression Tailures.

types of artificially iInduced compression
in positions

naturally

in very special
failure, individual fibre failures do not occur

eyond the Immediate vicinity of the macroscopic failure plane



16a - 17

Under the inllaence of excessively strong winds,
it iIs possible that a tree may bend, to such a degree as to
develop critical compressive stresses in the wood near the
bark on the inside of the bend. If these v*zere the only
significant stresses present, a compression failure
developing 1In severity towards the bark might result.

With subsequent growth of the tree this could be overgrown
with sound tissue, and subsequently appear as a failure
remote from the outside of the tree. However, as Rendle
states, fTailure planes usually do not suddenly end in a
position of severe fibre distortion, but tend gradually to
merge into sound tissue.

IT the stress distribution which arises naturally
from the growth characteristics of a tree (2,5)? 1is
superimposed on that which results from excessive bending
under the i1nfluence of wind an iInteresting combination
results. It i1s represented qualitatively by Fig. 3.

The theoretical growth stress distribution in a tree is
shov/n at position (a), and at position (b), the stress
distribution resulting from bending is i1llustrated.
These two effects are combined at position (C).

It will be noted that as a result of the
superposition, the compressive stresses throughout one
side of the tree are increased considerably. In the
area towards the pith of the tree, the wood may have been
weakened by the imposition of iIntense growth stresses
over a long period, and could conceivably fail under the
new concentration of compressive stress, producing an
abnormality of the type described. The actual
compressive stress towards the outside mwill depend
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largely on the severity of the wind stress; but because of

the lovrer groivth stress and the shorter period under the
influence of growth forces, the timber in this zone will
generally be more resistant to failure under the same total
stress than wood towards the pith. Thus, the tendency to
failure will in many oases be reduced gradually towards the
outside of the tree (at this stage of the growth); and give
rise to the more usual "fade-out” of the failure plane.
However, in exceptional cases the wind stress may be sufficient
to force oven the relatively strong peripheral tissue to fail
and so produce the characteristic of an abrupt ending to the

failure plane.

gjfUCES IN TIMBER UTILIZAINIQN
In the light of the data and analyses available on
growth gstresses (U, 5), and also the foregoing discussion, it
may be of value to discuss the significance of shakos in
timber utilization in general,
e R N . .
AP SO NS PAAPRER O 15 S RS I
The current and growing practice of utilizing
forest thinnings for case stock etc. tends to draw attention

0 claims of comparatively greater development of heart
shakes ("popping™) In this size of stem, as compared with

more mature trees.
The investigation of longitudinal heart

compression made by Jacobs (4) reveals that the rate of change

of compression (and therefore the rate of change in tho

theoretical amount of elastic strain recovery)

diminishes rapidly as a tree grows from a di.amoter of 5 to

10 in. approximately. On cross-cutting, It appears that

he effect of the quickly changing rate of longitudinal
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compression would be to induce a related high iIntensity
ring tension (due to the transformation of longitudinal
strain energy at the cross-cut face). In young trees, the
relatively short duration of natural growth stressing

would give rise to less dispersion of the applied
longitudinal forces in plastic reaction of the individual
wood cell walls than occurs in older or larger trees, that
Is, less energy Iis irrecoverable. Thus on felling or
cross-cutting trees of say, 10 in. diameter and less, there
may be a greater intensity of ring tension developed from
this energy source than is the case with larger trees. It
has been shown that the addition of these stresses to

those arising from a primary transverse source 1is the
critical factor in the development of heart shakes (5)«

With increasing diameter beyond the 10 in. size
class, primary transverse stresses become greater in the
critical zone near the pith; but other opposing factors
may more than compensate for this apparently greater
predisposition to development of shakes.

As the age of the tree increases, there is a
correspon«uing increase in the longitudinal compressive
forces transferred to the core, and the duration of their
application, U-ktimately this may cause considerable
plastic flow, with consequent modification of the wood
structure, or it may give rise to the development of the
cell wall doiormations found in zones of degrade timber
frequently referred to as "brittle heart” (Lf.), The
plastically absorbed forces are virtually non-recoverable,
and therefore c-he proportion of recoverable strain energy
would ultimately fall appreciably below that of young
trees, and may cause a reduction in the tendency to develop
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severe shakes. Judged on the elastic reactionsin a testing
machine of material from near the periphery and near the
pith of a treel the cell wall changes may also have the
effect of reducing the elastic moduli for the material™ so
that there is a correspondingly reduced imposition of
transverse stress for every remaining unit of longitudinal

strain.

The factors set out above may readily account
for proportionately more severe development of heart shakes
In young, as compared with mature trees of the same species.
However the relationship may be changed by the effect of
varying rates of growth, or other ecological aspects and
give rise to diverse characteristics in different districts.

Because shakes are caused by stresses originally
present in the growing tree, it is felt that they cannot
be eliminated in the mill conversion of existing timber.
However, a better appreciation of the nature of tree
growth stresses and their effects under varying conditions,
may lead to a lessening of resultant degrade, and a
greater yield iIn conversion,

- 0.2£ ConVCPSion of Immature Trees in Milling

Because of the rapid changes in the rate of
longitudinal compression of the heart of eucalypts
during the early years in the life of the tree, and also
the higher proportion of elastic strain recovery as
compared with mature trees, beams from young trees
generally show a high degree of spring during mill
conversion. In normal mill practice this leads to
movement of the log on the saw bench, with consequent
variations in thickness of sawn planks, degrade and
wastage. In addition, there may be a physical danger to
the mill personnel.
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In South. Africa, these difficulties are being

overcome, to some degree, by a technique of gang-sav/ing.
This was first applied at the Forest Products Institute,

Pretoria West, and it is stated to be very successful in the

milling of young eucalypts. Practical application of the
gang-sawing technique to the problem is now being made in
Victoria, Australia. However, if full depth boards (cut

right through the log) are required, splitting or shattering
along the pith may cause appreciable degrade in the central
boards, and give rise to severe spring in the split
sections, together with the need for additional edging.

The tendency for central shattering arises from
the extreme range of growth stresses normally existing
between the outside edges and the centre of the plank
cross-section - a condition which increases iIn severity
from outside to centre of the log. It 1s possible that
a modified sawing technique may reduce the range of
stresses to be dealt with in any plank from a particular
log, and so reduce the central shattering or splitting
tendency. The Sv/edish method of tandem gang-sawing,
besides giving greater recovery of merchantable timber
(claimed to be 8 to 10 per cent, in Swedish practice), may
have definite value in reducing the shattering due to
growth stresses.

With tandem gang-saws, the first frame is
arranged to cut the outside slabs and boards as indicated
in Pig. 4(a)- The central log section may then be turned
on its side and passed through the second saw frame to cut

more slabs and boards requiring edging, together with a
group of square edged pieces as shown in Pig. 4(b).
Possibly a similar cutting plan could be followed with
advantage while using a rapidly adjustable circular saw
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edger, or a combination of edger and gang-saw,

Tbe relative success of gang-sawing may be
attributed to a principle of balanced cutting, A single

cut from the side of the log upsets the balance of growth
xorces, and therefore causes spring in both the log and
edged piece. However, by making longitudinal cuts in
pairs symmetrically placed about the pith of the log,
tendency to spring is approximately balanced about its

the

centre, and movement is reduced to a minimum. At the
same time, the movements of the planks are under good
control. Thus, straight cuts are possible, yeilding

planks Ox uniform thickness and better grade.

Ax ter cutting to boards on the gang-saws,
advantage may result if the timber is stacked and
seasoned before edging and further conversion. By the
employment of a proper stacking technique, warp and
cupping of the boards may be reduced to a minimum, and

the tendency to spring reduced during seasoning, in
this way, a satisfactory grade of material may be
obtained in wide boards. Subsequently these can be

converted to smaller sizes as required,

— N1 == | | — I o I e |

?"Zhere logs are stock-piled to off-set deficiency

in supply during the wet season, appreciable degrade can
occur. V/ith time, it is likely ~"elastic after-effects”
or limited creep or plastic recovery augment the quantity
of longitudinal strain energy”™ converted to transverse
stresses at the cross-cut face, and so increase the
development of shakes. At the same time, drying out of

the log occurs (particularly near the ends if these are
vizith the consequent development of checks from

The drying checks weaken the resistance

uncoated),
the periphery.
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of the cross section to transvorso grov/th strossosj and. cause
greater concentrations of all stresses present. The result
is a considerably augmented tendency for continuation of the
shakes”™ first across the full section, and then in depth
along the log. Such splitting of the log must lead to

appreciable waste of timber in milling.

IT logs are stock-piled in such a manner as to
eliminate drying-out, or reduce it to a minimuiu, much of this
degrade could bo eliminated, as normal heart shakes on
freshly cut logs do not cause comparable degrade iIn general
milling practice.

(d) Veneer Logs

In veneer logs, degrade may bo very serious if
logs are stock-piled under free drying conditions for any
appreciable time. In fresh cut logs for standard length
lathes, the extent of shako development probably cannot be
controlled significantly before logs are placed in the
heating bath. Slow heating, heating from the ends, rather
than the sides, and possibly from the core outwards, may
cause a relief of growth stresses present, by encouraging
plastic accommodation of strain in the wood cells. Thus the
increase iIn transverse stress due to a temperature rise 1in
the log may be offset, and the normal tendency to continued

splitting reduced. Consideration might also be given to
slow uniform heating of long logs, and subsequently cutting
to lathe lengths. This may limit the more severe splitting

to the end sections of the parent log.

Koehler (1) pointed out that thorough heating
in hot water would cause green wood to expand tangentially
to a greater degree than radially. In a thin disk, such
treatment tends to produce peripheral ring compression and
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radial tension. In a log heated from the outside, the
greater peripheral temperature tends to produce differential
swelling, and may cause ring tensions of appreciable
intensity to develop in the region of the core, in much
the same vizay as results from primary transverse growth
stresses. Consequently the development of heart shakes
v/ould tend to be increased. Thus, control of heating
is a necessary part of control of heart shakes in veneer
logs.

cultural Aspects. of. the Development of Shakes

At this stage it is difficult to suggest that
silvicultural control could eliminate, or even
substantially reduce the stresses which normally develop
during the growth of clear symmetrical trees. Nevertheless,
much degrade in milling results from trees which are not
straight, from the effects of reaction wood, from stress
concentrations due to the presence of knots, and from
variations 1In tree cross-section away from the ideal
circular shape. Possibly, too, there are environmental
factors which may greatly influence the rate of growth, the
development of growth stresses, and the structural ability
of the tree to resist the stresses which can be expected
to develop in it. Thus, on the long-term viev; of timber
utilization, great value may result from attention to
ecological and silvicultural aspects of the problem of tree
growth stresses.

It has been pointed out that the development of
spring and of heart shakes may be relatively more severe in
young trees than iIn more mature ones. Consequently the
practice of growing trees as large as possible in the
shortest possible time should be carefully considered in
relation to the utilization problems which may result. On
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older trees tend to greater development of

the other hand,
Consequently

degrade tissue in the region of their pith.
considerable investigation may be required before a

harvesting policy is adopted.
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In this paper it is proposed, to (discuss the
influence of coll wall organisation upon some properties

of wood.. For this purpose the following factors need, to

he considered..

Ix__the Cell-Wall. N

Maana'MB'wM aMMMWMaMnM* m* mhtmm

The cell walls of tracheids consist mainly of

colluloso (50 per cent. - 60 per cent.) together ivith lesser

amounts of lignin and hemicelluloses. The cellulose

molecules may be up to 50,000 A in length and over limited
regions of their length are arranged parallel to one

another to form crystalline regions or “micelles”.
micelles are 50 - 60 A in lateral dimensions and are at

least 600 A i1in length. However the micellar system is
in the direction of the micelle length as the

The

continuous
molecules may form part of more than one micelle.

Laterally they are separated by the inter-micellar spaces
which are 10 - 100 A wide and in which are located other
cell wall constituents such as lignin, hemicellulose and

mineral matter.

2.-.~Thc™Ccll J7all__ Organization_of~Trachoid_and__ fey”™Cells.

In softwoods more than 90 per cent, of the wood

is composed of tracheids and the remainder of other

volume
tissue elements, mainly wood rays. Because of this.,
attention is to be confined to a consideration of the cell

v/all organization of these elements.
(a) Traohoids. The coll wall of mature tracholds consists

of the primary wall and the secondary wall which is fon-ned

ceased.
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The SGcondary wall consists of throo layers in which the
structural units of cellulose - the micelles - are spirally
arranged (see Forest Products Newsletter 180, Pig. 8),
The middle layer is probably of greatest importance
since it is highest in cellulose content and in the
latewood is considerably thicker than either §$-, or

SSZS* In ray cells there is often only one
thickening layer in v/hich the micelles are oriented spirally
at an angle of about o0 to the cell length,

2a—5"M11S_bepnd~ce_pf__Gell_V~LL_Organization upon Cell

Por the layers and S2 of the secondary cell
wall of tracheids (Pig. 1) it has been demonstrated that

the angle of spiral micellar orientation (0, Pig, 1) can be

related to the cell length (m) by a relation of the form -
L =a +b cot o

where a and b are constant™ i.e. in long cells the spiral

orientation is steep (0 is small) whereas iIn short cells

the spiral orientation is flat (0 is large). The
orientation in the,primary wall is independent of cell

dimensions.

S°n9nd9ncs_of Propertj”™s_Ufon_Gell Wall Organlgatlon.
Two properties of wood will be considered,

(a) ~eoking_Load_"in_Tension_Parodle3”™to _Grain. If a
single cell is considered to be loaded in tension, the
components of the stress act as a pressure between adjacent
regions of the spiral micellar system, as a shear between
these regions and as an axial tension. Failure in the
fibre may involve either separation of the micellar system
parallel to the direction of orientation or at right angles
to it. Both types of failure have been observedc
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Soparation of adjacent regions of tho nicollar system
parallel to the direction of,orientation occurs more
readily in cells whore © is large (i.e. in short cells)
than in those in which © is small (i.e. long cells)
because the forces responsible for the lateral cohesion
of the micellar system are smaller than the primary
valency forces responsible for cohesion of the system
parallel to the direction of orientation. Tests on
isolated single tracheids confirm this, in that long
tracheids vzore observed to give a higher breaking load
in tension than short tracheids.

Extension of these concepts from single
tracheids to a tissue such as vzood is greatly complicated
as it is necessary to take iInto account the nature of
intercellular adhesion as vzell as other factors.

(b) Shrinkage during Drying. In water saturated
cells the water is located mainly between the micelles in
the lateral direction. Thus on drying removal of -water
causes a decrease in the degree of lateral separation of
the micelles so that shrinkage i1s maximum perpendicular
to the direction of orientation. In accordance with
these considerations it might be expected that in short
cells i1n vzhich 9 is largo, a relatively high longitudinal
and low tangential shrinkage would exist, whereas the
reverse would be the case in long cells in which © is
small.

__Variation in Tracheid Length in Conifer Stems with
Reference"To RadTaF“crQwlh.

At any level in a conifer stem the tracheid
length increases in the first 10-50 successive rings
from the pith and then remains more or less constant.
Within a growth ring the tracheid length increases from
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mthe Base of the tree to a maximum some distance up the
stem and again decreases towards the crovjn. At any
arbitrary level the tracheid length is also influenced by
the radial growth rate (i.e. by the ring width). This
arises from the fact that increased radial growth rate
involves an increased number of tangential and transverse
divisions in the cambium so that although more cells are
produced radially they are of shorter length.
6. General

In addition to yhe factors outlined above the
properties of wood are ;j5o related to its basic density
which is determined by the cell dimensions of the woods
the wall thickness and g.orh rate. The interrelation
of the various factors ay pe summarized as follows:

Tracheid Cell Wall
(Growth — length Organization
Ring number") 9
Growth '
TOW! Cell" wall
properties
Basic i
) Properties
Density of IE3/vood

In the present series of experiments the
variation of breaking load in tension and of shrinkage
have been studied iIn successive growth rings of conifer
stems, so that genetically similar material is compared.
Using this approach wood composed of cells of gradually
differing organization can be studied and the influence c
organization upon the above properties can be assessed.
In view of the points outlined above the following trends

would be expected. (Pig.l)
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Tangential
shrinkage

Long! taclinal
shrinkage

Breaking Load,
in tension

Tracheid. length

Micellar spiral
angle 9

Growth Ring No. from pith —.
Fig.l.

Evid.ence supporting these conclusions will be presented..



SAPWOOD/HEARTOQOD.

Last year the development of gum and tyloses.
and the importance of the ray cells were considered and
an hypothesis put forward to explain how heartwood is
formed when the ray cells diec

Briefly to recapitulate: Whether a tree
develops a coloured heartwood or not depends on whether
the ray cells contain any extractives that can escape from
the cells when they die and permeate the intercellular and
intermicellar spaces of the wood.

The woods examined that produce a coloured
heartwood all contain some substance ~ tannin, resin, gum,
etc. - in the ray cells; those which are colourless
throughout have fevz or no extractives in the ray cells.
Examples of these two types are the eucalypts, wattles,
oak, etc™ iIn the first class, and milky pine, kurrajong
and Tasmanian sassafras iIn the second.

To yet a third group belongs a number of trees
examined recently - carabeen, crabapple, grey persimmon
and possibly N.S.V/. sassafras. In these i1t has been
found that at the periphery of the stem the ray cells
contained fevz extractives but as sections further in
towards the pith were examined more and more ray cells
were found to contain theme

The formation of heartwood in the first group
of woods 1is due, it is believed, to a combined action of
injury, and the autotoxic effect of the release of
extractives from damaged ray cells. This i1njury is very
often caused by fungi, and iIn many woods <"xa*""ined fungal

i v mw in mwmmwm IMim Uit i WWr ircw.xtnirm-i i jwin

Prepared by the Section of Wood Structure, Division
of Forest Products,
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activity has been found extremely close to the heartwood-
this is well

sapwood line at which the ray cells die;
In

in material of myrtle beech from Tasmania,

shov/n
this species, as was shown by a tree of '"whipstick™ myrtle
from Guilford, the cells can live to a great age, (in

is reported to be a sapwood

the northern hemisphere beech
has gailned an entrace the

tree;. But once fungus etc,
dead cells release extractives which are autotoxic and
increased metabolism and finally death of adjacent
is thus a chain of reactions which is

cause
cells;  There
started by some external factor but which becomes
independent of it. In old trunks of myrtle beech three
zones can be distinguished. the starch filled sapwood, a

zone of i1nner sapwood with less starch3 in which budding

tyloses occur gnd the dead heartwood. It has been found

that “where the fungal ?Ctler¥ (as judged by blackening of
the wood) was very active, 'this zone was narrovz and fungal

hyphae could be found in cells -
—S very close to the living
ones, but where the fungal activity was slower the
starch

depleted zone was wider and the fungal hyphae were always

some distance behind the sapwood-heartwood line, Prom
inferred that in the former area the fungus was

an active agent iIn causing the death of the ray cells,
whille In the latter the death of the cells was oaused’by

the autotoxic action of the extractives. The loss of
in the former case by the fungus

this It was

starch may be accelerated
itself, and starvation may be another factor which can
cause the death of the ray colls.

It is suspected that the complete absence of
heart®vood from woods of the second class may be due to the
fact that eyen if the ray cells die there are fev/ extractives
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to Gscapo fi“om tho colls, and thoreforo little alteration
of the other elements of the v/ood, no colour and no
resistance to the penetration of preservatives.
Furthermore, there is no autotoxic effect spreading from
the dead cells and therefore any dead area remains
localized and will not spread without attack by fungi or
bacteria. When pathological heartwood is formed in such
trees, as iIn Tasmanian sassafras, the discoloration must
be caused by action of the fungus

10 the third group of trees belong those which
accumulate extractives throughout their lives so that the
tannin Ffilled cells increase in number from the youngest
to the oldest colls. By the time the tree has grown to
a considerable size the majority of cells contain
extractives and injury or fungus which causes death of
the ray cells will produce similar autotoxic reactions to
those found in the first class of wood. IT the extractives
prove toxic the heartwood may form automatically as in the
first class of wood, and be independant of fungal activity,
if not, the fungus may be the lethal factor in which case
the fungal zone line will coincide with the heartwood
sapwood lino.

Two V/00ds have recently been examined which are
difficult to fit into the above soheme. Grey persimmon
has proved so far to be a sapwood tree, with starch
containing cells and living nuclei at the pith. Yet this
tree showed a distinct colour zone halfway through the
radius, giving an inner core of pinkish wood which

simulates heartwood and an outer pale coloured wood that
is Clearly sapwood. Yet in both zones the ray and parenchyma

cells are alive and the only difference between the two
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zones is the increase of extractives | the inner zone. in
which tannins are present in the parenchyma .. \vell as in
the ray cells, {5ugh in the soluble form always found in
sapwood and not n the solid darkened form associated with
heartwood. certain areas this wood also had patches
of b'?Ck hea!‘t, the dark, brittle coal-like material
associated with gphqny  This is stated by Griffoen (1933)
to resemble closely the early stages of brown coal
formation and fossilization and to be the result of
bacterial action. In the material of Diospyros examined
the black areas comprised, In the early stages

. L. ] vessels
and fibres only, the living cell ¢ e rays and
parenchyma appearing in sharp contrast in stained sections
In later stages of attack, in which fungal hyphae could
also be observed, the ray and parenchyma

4 th ) ’ lid f cells were dead

e 1oy S e e e s O ese area

y p_ y . g of the deposition
of the coal-like materials.

_ The other wood which could not Gasily be classed

with any of the others was . A .
| hi d th d i eiiswainii (Euphorbiaceae).
In this wood the sapwood 1S iqh1y coloured, bright pink
rfhen”~cut and deepening to orange on exposure. n
examining sections which had been fixed in formalic acetic
a oohol”it was found that not only the ray cells, but also

umina of the fibres and the parenchyma were filled
with soluble tannin. This is the first wood which has
She™ such a state. The tannin was in solution in the
coll lumina and not dispersed through the cell walls as
INn heartwood. Furthermore, the ray and parenclyrma cells

explanation has yet been found for this.

Diosuvro”® appeared to be another tree like

ood Which was nevertheless living sapwood. The material

available did not go into the centre of the tree.



UTILIZATIOW_OP_QUEEQSL.WD_BUILDING .'JJp,
COOPBR?.GE TIMBERS-"

LA Q™XiIf"cMyOS.
Those can best be stated vzith regard to

timbers: -
(a) 10 encourage the use of the widest possible
range of species, =’ _.....
these for building members whore the
t...service will be given.

To encourage p-c uso of all .gradgqs of timber
"*/I1thin the limitations of efficiency.

In the Cooyeraye field the aim is to find

local timber, in commercial availability, suitable for

casks manufacture.

tTcis™Nan™esuils.
LU-_EUILDIW_TIOERS .
Since the end of V/orld V/ar 11 in 1945, it has

become apparent that Queensland has ceased to have a

surplus of timber for eiyoort, and that local sawn timber

production cannot meet the iInternal demand. In these

circumstances the milling of as many native timbers as

possible to reduce the necessity to import becomes highly

desirablen With a Wartime lag of some 30,000 houses,

the most iImportant aspect is that of building timbers both

for framing and sheeting.
Many timbers are available iIn open forests and
Imown to sawralllcrs, and

scrub country ”zhich are not v/ell
As a

practically unknown to architects and builders.
the Forest Products Research Branch has been

result,
information on the qualities

inundated with requests for
of these woods,

— .-

Prepare

LW U— < ]

Y

d b.y the Department of Forestry, Queensland?
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The properties which are most significant for
burlding purposes are durability with regard to decay and
Lyctus attack in the sapwood™ s~trength, hardnessvzeight
and coloury and the Branch began to grade all available

species under these heads, Following this the timbers
were arranged into groups suitable for use in different
parts of a wooden house from the ground up. The result

was Q.F.S. Pamphlet No.2 ”South Queensland Building
Timbers and Specifications for their Use” published in
1947- This paper contained details of over one hundred
timbers with the building uses recommended for each.

North Queensland building woods already had
been covered in less detail in Pamphlet No.l in 1939, but
the great demand for this paper during the war now has
exhausted supplies. The revised edition, now in the
hands of the 'Printer, contains over 170 species and
follows the layout of Pamphlet No.2, Armed with these
two papers, sawmillers, plymillers, joinery manufacturers,
architects, builders and homo ovmers need have no fears
regarding the best uses of Queensland woods iIn the home,

,  Prejudice of sawmillers and resistance to
change to improved methods are among the foremost
difficulties in the way of better utilization of some
hardwoods, notably Turpentine, Brush Box, Scribbly Gum,
and Rose Gum.

Turpentine was once known as ”Inch-a~night™
and ’Canoewood**, because its capacity for shrinkage (much
less than Mountain Ash) compared unfavourably with Ironbark
and Tallowwood. Well seasoned and dressed, Luster
(Syncarpia laurifolia) is now a very popular flooring
timber, but Turpentine (S. laurifolia) is still a *“second
class™, species™.
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Box and S”™critMy Qum aro oxcluded”

irrespective of grade, by the Queensland Housing
Commission’s official specifications while the majority

of homes contain a considerable proportion of one or both
of these useful woods. In the former the prejudice is
against the greater shrinkage (about 10 per cent.) and
warping of twisted grained material, and iIn the latter the
gum veilns are unsightly. It does not appear to be

appreciated that the above three woods have a special
advantage i1n practical Immunity of the sapwood to Lyctus

attack.

In Scribbly Gum, warping of scantlings
is also a source of trouble® In every

is allowed in forestry measurements
unfortunately, many saw and sell this

containing "heart”
log a liberal ”pipo”
to sawmillers, but,

defective material.
In Rose Gum also, “heart” wood is usually fit

only for cases, and this timber carries a prejudice
because of so called "excessive” shrinkage. At a recent
grading demonstration sawmill salesmen graded defect-free
scantlings of Rose Gum to B. Glass on species alone.
These difficulties can best be mot by up to
date instruction of the people concerned and encouragement
in the adoption of practical and efficient grading standards.
In this field a splendid opportunity was offered
lasm year by the apnointmont by the Queensland Government
of a Commission™to enquire into the sawmilling, plywood and

joinery industries. On this was represented senior

officers of the Forestry Sub-Dopartmont, Quconsland Housing
Commission, and Prices Branch, vrith a magistrate as

Chairman,
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JiviasnoQ by Forestry officers showed the
weaknesses of existing grading rules in official price

lists and advocated the adoption of standard grading,

whille an officer of the Standards Association of Australia

gave particulars of the timber standards then available.
Samillers realised the need for improvement and requested

the S_.A_A. Queensland .joint Committee on Timber to review
(E) 0.54-1942 with regard to house scantlings so that they

could make recommendations to the Timber Commission,

As a result of this work the Commission
recommended the adoption of the draft for building
scantlings prepared by the S.A.A. Queensland Committee,
and this now forms part of the official price list for"
together with Standard Grading Rules 0.3 for

hardwoods,
The latter needs revision and simplification

flooring.
to meet timber conditions in Queensland,

This iIs the greatest advance in the adoption
of Standard timber grades in Queensland during the past

twenty years, and the grades v/hich have noiv become law

are andefinite improvement upon (e) 0.54, particularly in
the limitation of Lyotus susceptible 'oapwood”
H~eWOODMHIWINGS.. The cutting of surplus small girth
hardwood trees from forest areas under Sylvlcal treatment
Iin the Brisbane and Gympie districts has raised, the
problem of the best moans of disposing of the logs.
species represented are mostly Brush Box, Turpentino
Gympie Messmate, Red Mahogany, Spotted Gum and lronblrk,
with a G.S.H. averaging about 36 inches.

As many of the species are unsuitable for
poles and posts because of wide sapwoods of low durability
when untreated, it was thought that the best moans of

disposal would loo as sav/ lop®s®

The
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A considerable number wore sawn under "mill
study” conditions for flooring and chamfer boardsj and to
date the evidence suggests that good building material can
be produced provided that the collapsible hearts” are
avoided, and all boards are sawn free from Lyctus
susceptible sapwood. The latter can bo upgraded by boric
treatment. Seasoning losses and cutting costs have not
yet been established,

W_TIOERS. There is need for a more practical
approach to the use of new species of local timbers in
wooden homes. Sawmillers themselves are responsible for
much of the prejudice which attaches to “scrubwood rubbish.
Il1logically, well known species such as Queensland Maple,
Silky Oak, Hoop Pine and Grow’s Ash, v/hich gro"w in the same
’scrubs” are not included as srubwoods”. Lack of
knowledge of the properties of many timbers ha/- too long
been made an excuse for 'knocking” woods which require
only proper treatment and intelligent use.

Thirty years ago the Standard Queensland
timber home consisted of hardwood” external wood frames
standing upon "hardwood” stumps, roofed over Hoop) Pine
rafters, battens and ceiling joists, and sheeted externally
with flawless Pine chamfer boards. The steps, railings
and external dressod-and-shot serai-seasoned flooring were
of hardwood”, while raore flawless dressed pine was used
internally for studs, belt rails, jJoinery and sheeting
for walls, partitions and ceilings.

Today the pine has given place to hardwood and
Cypress throughout, with the exception of trimmings. Many
people still believe that 'scrubwoods’, raost of which are
more durable than the once popular Pine, are not fit for
house construction.
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No doubt the ioast unwiso inclusion of Lyctus
sapwood and lack of adoquato seasoning In
boards, have croated projudioo through sad

but boric acid has conquored Lyctus, and tho
super foot of Tulip Oak and other miscellaneous
now take a prominent place in house building.
lor years one Brisbane sawmiller has boon
producing about one million super foot per annum of boric
treated seasonod dressed flooring and mouldings in
formerly dospised "scrubwoods', and this load is boing
fol~owoa by northern sawmillors "who are producing dependable
material in both floorings and wall sheeting. IT and
whan tho dressed timber market is satisfied thero iIs no
good reason why properly treated or sapwood free scrubwoods
should not be used generally for internal framing.

This dovolopment has boon provided for, among
the harder and stronger jungle species, i1n Q.P.S. building
timber pamphlets, with tho suggestion that tho softer and
weaker types should find just use in internal sheeting,
jJoinery and mouldings.

These timbers arc usually both stronger and
more durable than knotty overseas Pines, Spruces and Firs
which are now being imported in "prefab™ houses. They
also compare more than favourably with the Calynmiaderus
susceptible Hoop Pino which ive once ostoomod so highly for

home building,

V/hile the adoption of the modlfiod (b) .0524.
grades for scantlings is satisfactory for 'South Queensland

Scrubwoods™ in the official price lists, the sapwood
restrictions for Immunized dressed flooring and lining

under standard grades 0,3 - 1940 are impractical and
unnecessary for dry timber in completely protected
situations®

susoeptiblo
"*'sorubwood"’
experlenoo,
millions of
timbers can
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The service records of boric treated internal
floors in several thousands of Brisbane ho?iies built since
the war strongly support the case for the omission of
restrictions on non-—susceptible sapwood in ’scrubwoods”
for inside use. Who would bo bravo enough to contend
that these are not as good, if not bettor than, the Hoop
Pino fxoors which ;v¢ thought so splendid before the Hoop
Pine Beetles (Caljzninadorus incisus) found them?

iI3X.GOGPEP/,g:E,, TIMBET",

SincG the prices of imported Oak (Quercus spp,)
staves have reached the sky”™ coopers have shcvn much mo;’e
zeal In their endeavours to make casks from local woods,
Ine most urgent demand is for timbers suitable for toer,
wine and rum casksparticularly for stave material.
Sound v/ood of non-bending quality can be used for the
flat headings A wide assortment of jungle species from
Pink Poplar to Tulip Oak is already in use for tallow
©asks in pJace of the Hoop Pine which once was said to
be irreplacable.

Apart from good steam-bonding quality which
necessitates careful selection for straight grained
mafcerialy timber used in beer cask staves and heading
must not leak under internal gas pressures of more than
20 lIbs« per sq, inch. Manufacturers test the finished
casks at pressures considerably above this,,

As the alcoholic content of beer is
comparatively low. internal pitching can be usec?” and the
possibility of woody flavours spoiling the liquor is not
so great as In the case of wine,, Yelf—opq staves have
given excellent service In boor ca'f~s over many years with
heading ei. uhex' of this "wood or Hose Mahogany” Tlio
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difficulty now is to find the Yellowwood, Possibly Now
South Wales can do better with regard to supply in *Long
Jack*" (Yello"wwood).
beor casks made by Mercer Pty. Ltd."

Brisbane,, are still “on the road” giving good service.
Although considerable supplies of this wood are available
Island from the two large sawmills at Maryborough,
Queensland, a very high proportion of this has wavy or
interlocked fibres on the radial face, and breaks short in
bending. The key to success is in the selection of
younger straight grained timber, usually from smaller
logs, and being content with a very low percentage of
"stave'" grade timber.

The iinal hurdle is the steam bending of this
very hard and strong timber in which only Mercer Ltd.,

ex Fraser

appear to have been successful.

Somo of tho TJLig, Oaks (Argyrodondron spp.),
which bond won under steam, arc being used successfllly
for beer cask staves, but more oaro iIs roauirod with
regard to exposure to provont deep radial checking of
back sawn staves. Although A. peralaturn i1s considered
suitable, it is probable that the newly described Mackay
species (A. diversifoliura) which is easiest to peel for
plywood, 1S the best. Pull tests on A. actlnophyllum,
most common on the Hew South V/ales border, should be worth
while, particularly for Hew South Wales, where the timber
appears to bo more plentiful.

In Queensland only the Tulip Oaks have attracted
interest for wine caste and a prominent South Australian

Wine manufacturer recently visited North Queensland seeking

stave supplies of A. peralaturn. Wine casks are increasing

in demand because of the entry into the country of many
"New Australians'™ who use larger quantities of this beverage.
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No local timber has yet given satisfaction for
rum casksy and while the palates of rum drinkers remain so
sensitive” it would appear that imports of European or

American Oak must continueg

3<__Conclusions and Future, DcveloTomonts.
__BUILDINAT IMBERS.

(1) Pp’e;fudice and bad.grading is retarding the
better utilization of some hardwoods,

(2) Greater use of s”trndard.grade;s will
materially increase the effective use of building timbers,

(1) The sawn product of small bardv;ood thinnings
is suitable for dressed building lines provided that
“heart” and Lyctus susceptible sapwood is avoided,

(A) More use can be made of ’scrubwoo”™,” 1iIn
building if properly graded and treated where necessary
for Lyctus susceptible sapwood,

Ckﬂ COOPER_1GS,,, T IMBERS,-

Vi/ith proper selection for stave q_uality,,
Queensland can supply considorable quantities of timber
suitable for beer and wine casks, but no success has been
achieved with rum casks.

Future work should continue along educational
lines to reduce prejudice and develop good grading and

manufacturing practice.



BOX TESTING

The box testing and container development work
has got under way rather slowly at the Division principally
due to staff changes and shortages of staff.

Efforts have been made to interest industry in
the equipment and this has met with some response from the
more advanced manufacturers.

One such project for a box manufacturer has been
the testing of three types of cases fastened with staples
instead of nails.

The three types were (a) cannery case

(b) export apple case
(c) dried fruit case

Staples instead of nails enable a much stronger
box to be made from thinner timber than usual.

The boxes in question were made from mountain
ash (e._regnans) plus fibreboard in the case of type 0.

It is doubtful if staples could be used successfully with
the denser hardwoods such as blackbutt, mainly because of
difficulties in driving them.

The stapled boxes were found to be very
satisfactory in types (a) and (b), but in case (c) the
attachment of fibre board to timber using staples was not
satisfactory. A report has been written on this work.

The major part of box testing work has been in
developing field lug boxes, chiefly for use in the
Murrumbidgee Irrigation Area. Here the extreme climate
reduces the life of conventional field lugs very markedly.

Tests have been completed on the type of field.

Prepared by the Division of Wood Technology, New South
llales,
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ug in use and the reasons dor premature failure noted.

The effect of humidity changes on nailed joints
in these boxes has been studied. Tests carried out show

%% - W,, on cycling between 15% and 6.5% moisture content

using alpine ash and mountain gum, timbers which are used

1I0r lug construetion on the area.
The strength of clinched nails however, is not
reduced to thia degree, the loss in strength being of the

order of only 20% - 30%.

Tvlo sa_tiSfactory typos of field lug have been
gevdelopegl t“_al in the area. One type has cleatcd
€ads and the nails poiding the cleats are clinched,

The other tyne has a head made either by linderman

jointings i i
Jo 9 _glumg_ °f corru ated fasteners.  The sides are
eld on with nails and a binding wire strained in a saw

ker* around the head and held with staples.
relatively unaffected by

fictitious load in the rumbler tester.
Both types of box can be made either of ash type

eucalyptus or yadigfg Bi8. 4 progress report on this
work is being written.

8" NI£1Sics_"of lu”“box _ u/lisatwn
? start has been made on the collection of data

considLable°" 1*"8 ""uxes represent a
onsideiable capital outlay in the fruit growing industry

XroJdT ,quantities of timber, a proper

t- "7 construction of lug to be used
it is necessary to determine whether

"" expensive lug or whether

is well
IS well worthwhile.

cia 77! —r
% cieapoi first cost but shorter lifed lug is really a
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sounder proposition.

Some data for this survey from the M. 1. A.
Bathurst apple district and Gostord citrus area are to hand
but It is proposed to gather further data from areas iIn th-

State and to secure data from other states. Information

XxTom tne apple areas of Tasmania, Tfrom Goulburn and Murray

Valley in Victoria would be particularly welcome.
A working plan is being prepared and the co-
operation Of other States in furnishing data will be sought,



SURVEY OF TANNING MATERIALS"
At the Slid Annual Forest Products Conference held

in Melbourne in November, 19779 Ur, Cohen reported on the

inadequacy of our information concerning tannin containing

spebies in Australiao He pointed out that Coghill”s
C.S.1.R, Bulletin NOc 32 was unsatisfactory on a number of

grounds vize; (a) authenticity of samples reported (b)

extre5.1e variations in tan content for some species which

could be due to enzyme action, oxidation or leaching (c)

the omission of some species and (d) the fact that no

indication is given of the chemical nature of the tannins,

their degree of Ffixation by leather and the properties of
such leather.

Conference decided that it v/ould be desirable to
carry out an Australia wide survey but no machinery was
created to co-ordinate the work and as a result little work
has been done along the lines suggested by Dr,, Cohen.

In the course of its attempts to use tannins from
N.S.W. species the Division of Wood Technology has analysed
Tor tannin a large number of bark and wood samples from a
number of species. These results are reported in detail
below. Most of the Black V/attle results have been
published but it was considered desirable to report all
figures iIn detail in the hope that they may be of use if

Bulletin 32 is revised.

Our original purpose in doing this work was in
relation to the planting of Black Wattle and the utilization

for tanning purposes of the barks of the Black and White
Cypress Pines. The development of a process fox* the
manuxacture of building boards by treating tannin containing

sawdusts and barks with formaldehyde has i1ntensified our
in the variation in tannin content within a species,

interest
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the nature of the tannin and the development of accurate
and rapid methods of determining catechol type tannins in
sawmi Il wastes. Before the bark or sawdust of a species
can be seriously considered as raw material for this type
of building board a large number of tannin analyses will
need to be done and this Information could be made

available to interested bodies.



Aoacia mollissima bark

Locality

Benandra
S.P.

Boyne !
S.P.

1
J
|
1

Collected

June,
1948.

June,
1948.

|

!
1

l
1

Tans

35.7
30.6
28.6
28.3
35.1
5&.5
32.0 |
43.5
35.5
34.0
47 .6
39.6
hl.5
58.5
ti2.5
u2.5
38.9
57.U
/10.1
34.9 L

34.0
31.4
36.7
44 _3
35.7
41.3
38.9
39.3
ul.3

Acacia pychantha bark.

South i
Aust. }

Wagga i

May,
1949.

Oct. ,
1949.

J

!
!

29.2
25.2

34.6

Non-tans
11.5

11.9
12.5

9.9

11.6
10.1

10.0

11.9

—e— e e e e -—-—‘H-—x-—‘ —

Moisture Type of tan
11.5 oo -
Catechol

J
11.5 ! Catechol
11.5 ' .Catechol
11.5
11.3 i

|
1
!

Authority
h

—_———— . — e i ———m

e ~— N

Other Remarks

Bark samples in all cases taken
betv/een 2'* and 3 from ground.
4” to 5” diam. trees; average
height 25”; estimated age 10-12
years.

Bark samples in all cases taken
between 2’ and 3’ from ground,
U’ to 5” diam. trees; average

height 257; estimated age 10-12
years.

Colour 5 Red, 5.3 yellow. Whole

bark of 6 year old tree.




Acacia irrorata bark.

Locality Collected Tans Non-tans  Moisture Type of tan  Authority Other Remarks

| Mt.Mitchell! Oct., j 39.6 | 9.2 ' luo ! cCcatechol | Tanning |) Butt bark from 7" diam. tree

| S.P. | 19U5. | 1; : 1 School | 2LiA high,

| ! 3ii.l [ 9.0 : 14.0 | 7 Sutt _bark from 24" diam, tree

I Acacia felicifolia bark. ‘[ ] e I

| Mangrove | 19U9 | Uo.1 | 8.6 | 14.0 | Catechol I D.W.T, j Bark submitted by farmer«
Mountain |

I Euc. maculata sawdust (North Coast).]

| Macksville | November 3.6 1246 | Catechol- D.W.T Sawdust collected at Mobile
| I 19249, . j pyrogallol Mill, fresh from saw.
] !

Euc. mlcrocorys sav/dust. |

I Macksville | November, 9.5 | 3.5 12.7 | Pyrogallol D.W.T As above.
19249.
t

Tristania conferta savizdust
| Macksville | November 1.8 124.2 Mixed D.W.T As above
| 19M9.

T s (T ! J..— J 11 ﬂ I e m ]1 ....................................... o
11 Syncarpia laurifolia sawdust. J )
. !

j Macksville ! November, | 6.3 | 3,1 } 19.1 ' Mixed } D.W.T. } As above
| 19U09. ! 1 1 | } {
b e e -

Euc. corymbosa sawdust
| Macksville | November 3.9 2.0 15.3 Mixed D.W.T As above

19249,
- +

Euc. resinifera sawdust

Macksville November 3.1 1.2 18.6 Mixed As above
19249.

_Tr_




Australia

j 12.0 f
| 1948 ! |

Euc. dalrympleana sawdust.
Locality Collected Tans Non-tans
|
Oberon | February, | 4-9 | 2.5
! 1950. ! |
Oberon December, | u.3 1.9
19/49.
JEuc- dalrympleana hark.
Oberon j February, ] , 6.4
[ 1950. w I
1I - | In
| Sue, grandis sawdust.
Macksville! November, ! u.7 | 1.2
| 1949.
}Euc. rostrata sawdust.
' Mathoura | November, | 6.2 | 8.3
! 19U8 j U-6 ! 2.0
j Sue, rostrata bark.
Mathoura | October, | 11.5 5.1
! 1949. !
| Sue, obliqua sawdust.
Tumut j June,1950. | 1.5 | 2.1
| P.__caribaea bark.
Bagygbba June,1950. | 5.4 271
| [ [ |
| S* radlata bark.
I Wagga | January, | 27.2 7.1
| 99 1950¥ |
| Sue, diversicolor bark.
j Western | November, 6.8

___b____

Moisture

10.5

School.

Type of tan Authority Other Remarks
Mixed | D.W_T.
Mixed Il DW.T i ) Sawdust forwarded from
1xe | -%-1- i) Timber Industries Ltd.
|
Catechol i D.W.T. As above.
|
|
Mixed | D.W.T. | Sawdust collected Tfresh
1 | from saw.
| !
i |
Mixed ; D.W.T. j Sawdust
|
|
Catechol { D.W.T. Fresh from tree.
-—= j D.W.T.
_____________ ]l____________
|
Catechol | D.W.T. I Bark obtained from planta- |
| | tion thinnings at mill. ’
|
Catechol ' D.W.T. | Bark collected from logs
{ | at sawmill.
t—
|
Catechol [ Tanning | Flown from Western Austral-j

ia fresh from tree.

!

1
|



Euc._ astringens

Locality Collectel Tans Non-tans Moisture Type of tan Authority Other Remarks
| Western October, T 41.8 1U.3 11.2 Catechol J Tanning |
| Australia 1948. | |  School
r
Callitris calcarata bark.
i Pilliga j 1946 21.2 5.0 IU.o Catechol Purs & | Mature trees
{ Scrub. j 23.6 4.2 Anlersoni
18.1 4.6
22 .2 5.2
t
9.9 5.8 11.5 Catechol D.W.T Thinning U” 5 iame ter
S.F. |
Cooper S.P. [ A5 6.6 tf If
Yarrigan S.P. | 20.3 n If
Wittembra S.P. | 15.2 7.1 H u” '
Yearenan S.P.i 13.0 6.6 U” It
Tummallallo | 20.1 8.2 H ” Mean of U analyse
S.F. |
Yarrigan S.P. i 19.9 Z+.6 7" 1iam. tree, leal 2 years.
Yearenan S._F. | 8.3 8" liam.tree, leal 6 years,
Wittenbra Sf.i 11.5 6.1 7" liam.tree, leal 3 years.
Private Pro- 4.2 u.8 12” liam.tree. ring barkel 20 yeang
Private Pro- i 9.uU 8” liam.tree, ring barkel about
perty Pilligal 12 years.
| Coonabarabran’February, ' 12.3 | 5_U i 11.1 catechol
! I 1949. | 9.U | 5.U ! 11.1 Bark taken from sawlogs at mill
| ;! L n-u | 5.8 | 11.4
| Callitris glauca bark i T
Gwabegar | October 9.2 | 9.4 Catechol D.W.T
. N .
! 19719 10.6 | 6.9 ! 9.6 Bark taken from sawlogs at mill
11.5 | 7.6 ] 7.8
10.6 8.Z+ 9.0



Euc, maculata sawdust (South Coast).

Locality Collected Tans Non-tans Moisture Type of tan  Authority Other Remarks

[Bermagui | May, 1950.] 11.5 Mixed - D.WAT
| Narooma | l Catechol &

1Nelligen West) pyrogallol

| Reedy Creek |
VZandandian |
Benandra S.P.|

} Wandanian

| Kioloa S.P. |
Boyne S.P. ]
Tomerong j
Boyne S.P. 1

| Plat Rock !
| Tomerong

)]
c

coulCcConumuoi~ O ¢
o

—_— e ——

Sav;dust collected at mills
fresh from saw.

WN O OR R R RN
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1
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CORK FROM THE BARK OF THE PAPER BARKED TE.A TREE"

The paper barked tea trees occur extensively in
most States of Australia and are found in Nev/ Zealand and on
islands scattered throughout the Pacific. The broad-leaved
paper barked tea treeb known to foresters as Melaleuca
leucadendron occurs extensively on the coastal flats north
of Sydney and extends well into Queensland.

The 1insulating properties of the paper bark have
been known for many years and a common practice in country
areas has been the use of the bark in the manufacture of
home-made coolers for food storage. In the last
century™ Maiden records the fact that piccaninnies were
wrapped in the bark by their mothers to keep them warm.

In 19U7 a Sydney manufacturer approached the
Division.of V/ood Technology for suggestions for a cork
substitute for the insulation of his hot water heaters.
Among other materials paper bark from Melaleuca leucadendron
was suggested and a quantity was obtained from the north
coast for trial. Thermal conductivity tests were carried
out by the Building Research Section of the 0.S.1.P.0, using
a guarded hot plate apparatus. Loosely shredded material
which had been allowed to air dry was used and gave the
following results estimated to be within 10%:

DENSITY CONDUCTIVITY
Ib./cu.ft. B.T.U./sqg.ft./hr./deg,”/in.
7.4 0.26
5.7 0.26
4.2 0.29

These results were so interesting that the paper
bark was examined microscopically and found to contain a
high proportion of cork cells similar in appearance to those
examined in the bark of the cork oak. It was decided to

Prepared by the Division of Wood Technology, N.S.W.
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prepare a sample of floar from the paper bark and to
submit this to a Sydney firm of linoleum manufacturers for
trial. Laboratory samples of linoleum were made using
cork flour and paper bark flour. These appeared to be
identical in all respects and the linoleum manufacturers
ordered half a ton of the flour for more thorough trials
from Mr. p. K. Hammond of Taree. At the time of vzriting
30 yards of linoleum have been made and are now being
stoved. This material will be subjected to service tests
and should i1t prove to be similar to linoleum made from,
cork oak flour there is no doubt that ultimately paper
bark will be used in the manufacture of high quality
linoleum.,

Wen flour is produced from the bark an over-
size fraction 1is obtained which consists of smalls thin
platelets approximately 1/8 in. squ™re. The density of
this materialb in an air dried conditions is 3-1/2 Ib./cu.
ft. IT this material is pressed at temperatures of
approximately 160°G. and pressures of about 50 p.s.i. it
can be formed into thin sheets or thick blocks which shm;**r find
uses for gaskets and insulating blocks respectively.

Further conductivity tests are required to verify
the work done by the Building Research Section of G.S.I1.R.O.
and the Division is building a guarded hot plate apparatus
in order to carry out these tests.

Studies of the anatomy of the paper bark have been
commenced and chemical vzork is In progress to identify the
various extractives of the bark. The Forestry Commission
has included Tea tree types in its aerial survey of north
coast forest resources and field work has commenced with
the object of investigating methods of barking, rates of
growth, stripping costs and growth rates of the various
species. it is also proposed to examine other paper barked
species



The purchase of Australia’s cork supplies from
Spain and Portugal involves dollar expenditure and local
users fTind difficulty in obtaining all their requirements,
It is impossible at this stage to predict how much of
Australia’s cork requirements can be supplied from the
paper barked tea tree but it seems probable that a basis
exists for the establishment of a considerable Industry,



SOME PROBLEMS OF THE ESSENTIAL OIL INDUSTRY
IN NEW SOUTH WALES"

The following note is iIntended to indicate present
trends mwithin N.S.W. y to outline the type of research required
and the steps being taken in N.S.W. to meet the situation.

It does not claim to be comprehensive and is put forward with
the idea of stimulating discussion from interested delegates.

EUCALYPTUS OILS
The Vpltune of Production

Prom numble beginnings the production of Eucalyptus
Oils has developed into a considerable industry, not only in
N.S.W. but also, to a lesser extent, in Victoria and South

Australia. It is difficult to assess accurately the total
production of these oils in Australia because part of it
comes from private property. An estimate made in 1543 by

Penfold and Morrison gave the total annual production for
Australia as about 230,000 gallons based on figures supplied
by distillers. Of this total it is estimated that at least

80,000 gallons were produced in New South Wales.

JVhen the war ended America and Britain increased
their imports of Australian oil and in 1946 the United States
imported 96,300 gallons of oil mainly from Australia, The
high prices being paid together with the heavy demand led to
a large increase in production in New South Wales and in 1947
the Division of Wood Technology estimated that 213,000 gallons

were pro™juced in that State alone, largely from areas under

the controJ- of the Forestry Commission. United States
imports in 1947, however, dropped by 33,000 gallons, leaving
a large surplus of oil within Australia? Prices dropped

‘Prepared by the Division of Wood Technology, N.S.W,,
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sharply and in New South Wales production came almost to a
standstill and men left the industry for more congenial and
better paid work. Many of these distillers have not
returned and to-day there is a shortage of all types of oil.
This iIs reflected in the present prices being paid for oil
at the still. The following table indicates the price per
Ib. paid at the still for induatrial and medicinal oils
from 1971.

Year Industrial Medicinal

Ee phellandra S.dives | E.dives (var."l.) E.poly-

(type) E. australiana. bractea.

1941 9% lido i I/6d
1943 (Fixed b
Prices Comm. 1/8d. |l 3/0a
1946 (Pixed by
Prices Comm.; 2.Id 2/2a. | 3Aa. 3/6d.
1950 Voa 5/oa. |i Voa. not knovm.

In order to stabilise their raw materials position
some firms, dependent on Eucalyptus oils, are going to
considerable expense. e.g. Plaimar Ltd., a Western
;\ustralian Company, has bought out Mr. A.J. Bedwell’s
interest in New South Wales. All Eucalyptus dives (type)
oil from areas held under license by Bedwell or his agents
novz goes to V/estern Australia where it is used to manufacture
thymol, menthol and menthoner Most of this oil v;as
previously exported by Bedwell. Plaimar Ltd. has appointed
a chemist to look after oil processing and production and
has retained Mr. Lane-poole to advise on the forestry
aspects of the work.

F.H# Paulding and Co. Ltd. has purchased 500 acres
of land in the Camden district in New South Wales and has
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commenced the planting of Eucalyptus aastraliana to make
sure of further supplies. The same firm has also made
application for special leases on the South coast of N.S.W.
It 1s intended to build accommodation for vizorkmen and carry
out forest iImprovement if permission is granted. It is
also known that uhe Nightingale Supply Co, 1is considering
the establishment of plantations.

Method of Production
In New South VZales as in the other States, the

nature of the country and the extent of the oil stands have
determined the type of distillation plant used, In hilly
areas, to minimise the carrying of leaf long distances, the
stills consist of one or two 400-gallon square ships tanks
which can readily be moved from time to time. On flat
terrain it has been found more economical to use large
permanent distillation plants and to increase haulage
distances. In New South V/ales these large stills are
comparatively rare but in Victoria and South T"ustralia they
are the rule rather than the exception. The small stills
are i1nefxicient because they are direct fired and require
more labour per gallon of oil produced. They are a constant
scource of fire danger and their inaccessibility makes it
difficult for forest officers to inspect them for breaches of
the regulations designed to minimise this risk-,

In New South Wales the agents and bush managers of
the oil Ffirms know more about potential areas capable of
being worked for oil than do the Commission’s Officers.

To date the returns to the Commission by v;ay of stumpage

have been inoufncient to offset the cost of efficiently
supervising areas being cut for oil or to open new stands.
Staff position is such, also, that no labour can be spared
for this work and consequently many aspects of this iImportant
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industry based on a minor forest product are unsatisfactory
New South V/aleSj more than any other Statehas a special
responsibility to this industry since its species yield
better oils in higher yields than those found elsewhere.

The Division of Wood Technology io attempting to. investigate
certain aspects of the industry which require research and
the Commission has endorsed., in principle, a plan for the
management of one of the best areas in the State - the
Yellowin Valley, an area of some hyCOO acres adjoining Bago
State Forest. The management plan for this area has as its
main aim the elimination of undesirable species and the
production of eucalyptus oil, poles and sawlogs from the
peppermints and red stringybark respectively. It is
proposed to establish a central distillation plant and to
road the area for the extraction of leaf, timber and for

fire protection purposes, Research planned will attempt

to answer the following main problemsa

1. The effect of various methods of lopping on the life
of coppice - producing stump.

2. The best cutting rotation to maintain high oil yields
per acreo

3. The extent to which oil yield and quality varies with

harvesting at different seasons of the year.

4. The effect of fertilizer on oil yield.
In co™-operation with the Division of Forest

Management, the Division of Wood Technology has commenced
an experiment in the Blackheath sub-district with the object
of determining a method of converting poor timber stands to
pure stands of the oil producing species Euc,_ dives, This
work will also attempt to determine the effect of super
phosphate on leaf production”;
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Minor Eucalypt Species

Pilot plantings have been made of yielding
form®*of Euc® macarthnrl at Penrose S,P, mainly v/ith the
object of determining v/hether it will give high yields in
its nev; environments The results of this work will
determine whether further plantings are made.

Two Queensland species Euc, citrlodora and Euc,
Staigeriana have been planted experimentally on acre plots
in northern forestse These species will soon be ready for
harvesting and their behaviour as an oil crop will determine
the Commission®s attitude to further plantings.

Tea Tree Oils.

The only tea tree oil produced commercially in
N.S.W. 1is that from the narrow leaved tea tree Melaleuca
alternifolia Production probably does not exceed more
than a fev; hundred gallons per annum, mostly from private
property. The Commission has established a 10 acre
plantation of this species from selected seed in order to
determine its silvicultural requirements, methods of lopping,
and best espacement and cutting rotation consistent with
high leafF yields per acre,

Leptospermum citratum, the lemon scented tea tree,
contains a leaf oil high in citral. 14 acres have been
planted on poor soil within a Pinus caribaea plantation with
a similar object to that outlined for M, alternifolia.

Me laleuca loucadgnd.*"an

Recently officers of the Division located trees of
this species containing nerolidol and nerolidol and linalool.
Seedlings raised from these parent trees are ready to be
planted on a 0,6 acre plot at Cumberland National Forest

near Sydney to find out if they produce similar oils.



Plate 1

Development of heart-shakes in ends of logs.



Plate 2

Fig. 1. An artificially induced compression failure. Fig. 2.—A naturally induced

compression failure. Fig. 3.—The texture of a secondary bending failure in the

specimen shown in Figure 2. Fig. 4—Normal type of bending failure. Fig. 5.—Another
example of a naturally induced compression failure.



Q'tside circumference of tree

Fig. 1,

-Theoretical evaluation of longitudinal stresses in trees,

IMFERENCE OF TREE



OUTSIDE CIRCUMFERENCE OF TREE

(a) 24" DIAMETER TREE
(6) 48" DIAMETER TREE

Fig. 2—Theoretical evaluation of primary ring growth stress in trees.

OUTSIDE CIRCUMFERENCE OF TREE



OUTSIDE OUTSIDE
CIRCUMFERENCE CIRCUMFERENCE
OF TREE OF TREE

COMBINED
STRESSES

Fig. 3—Theoretical distribution of longitudinal
stress in trees subject to severe wind stresses.



Fig. 4. Cutting plan for tandem gang-saw mill.
(a) First gang-saw cutting arrangement.
(b) Second gang-saw cutting arrangement.
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11. Vapour drying.
12. pro-driers.
13- "xdhesives.



14. Composite-wood Corresponding Committee.
15. Plywood.

2_"O0_£j_m.
Impressions received on overseas Visit by
W. B. Cohen.
16. Grovzth studies.
17. Saw-milling.

18. Building research.

Bns leaves for University.
6.00 p»m. Official dinner at University Union.

I"day, 13th October

9,30 a.m
19.A. Battery separators.

B. Utilization of Queensland building and
cooperage timbers.

0. Box testing.

D. Survey of tanning materials.
Cork from the bark of the paper barked tea

tree.

F. Volatile oil industry.

G. Utilization of sawdust.

H. Phyto chemical register.

J. Collection of material.

K. Use of State facilities for mechanical
testing.

L. Education in wood technology.

M. Translations.

N. publications.



2JEISlal1-2£Sning op coppprpngs

-ROSS. OHAXg™ . G > J2.

Cr. Glunies Ross was introduced by the
Chairman, lvir. S. A, Clarke, Chief of
the Division of Forest Products.

Aju CluME£Es,,Rpss:  Prom an e:xamination of your
ilgenda 1 am sure that you will have much profitable
discussion. I am very pleased to see that you have a
comprehensive representation of practically all Commonwealth
and State forest products research authorities and all
Forest Services including that of Row Guinea. There will
be as much pooling of Imowledge as it is possible to get
in the Australian Commonwealth.

I am not sure of the purpose of a Conference
such as this. The Executive of G.S.I.R.O. find that it
is becoming difficult to provide enough officers to attend
the multiplicity of Conferences which are held these days.
| feel that at the end of a Conference run in the right way
It should be possible to define certain fields of agreement
that have been reached. I hope that wo might eventually
see a report of this Conference which will do that in the
form of an abridged version of the Proceedings. I look
forward to hearing in due course what has transpired at the
Conference,

B£h.._Clarkc said we do try to make our Conference
something more than purely an exchange of information.
We allocate fields of work. Ve are trying to form, in
addition, a number of corresponding committees which will
enable us to keep more closely in touch and to get more
tangible results from our Gonference. VZo can show tangible



results in the fTields of preservation, seasoning and
contact work in connection with research to assist industry

is our 5th ?uinual Conference and we are

generally. This
A lot

trying all the time to make then of greater value.
of time has iIn the past been spent in describing work which
could be covered by reports issued previous to the Conference.
This has been done this year in the form of pro-circulated

papers.
The delegates are now invited to revievww their
Departments® activities for the past year.
—-—"-m‘'e"MSL_Eprestry _Comi33-siolil,
£2:1f1™M2on_of_ii1tood™T™moiogE, said that their general
An officer had been appointed

contact work had continued.
investigations had

to take charge of timber testing, and
continued in the field of chemistry of forest products.
Experimental work on the bonding of sawdust by the reaction
of included tannins and formaldehyde has progressed and

it has become evident that there were other agents
contributing to the bonding action. The survey of tannin
producing materials has continued; progress of an
exploratory nature has been made iIn Investigating essential

A notable development had been the production of a
The Division of

Installation

oils.
atype of cork board from tea tree bark.

Wood Technology provided assistance in the
ana operation of equipment for the preservative treatment
It has developed methods of analysis for

of timber.
fluorides i1n timber (a project allocated to us two years
ago). Good results had been obtained with weed killers

designed to control mistletoe and -lantana and woods in
seasoning vyards. It was proposed to continue these

investigations this year without any major additions.



The New South Wales vote for Forest Products
investigation was reduced to £33,000, and it has been
suggested in New South Wales that the Ooraraonwealth should
do fflcre of the work actually being done by the State, and
that other States without research or utilization staff may
be receiving advantages in this respect. Reference was
made to the New South Wales Division®s efforts to obtain
finance and i1t was suggested that the other States should
be more active in this matter. It was suggested that the
Division of Forest Products could assist with more problems
if it were relieved of routine work.

Mr. Watsony Queensland Forestry Department, said
that his Department had been concerned with finding
substitutes for hoop pine from lesser known Queensland
species. Pine cut has dropped from 150,000,000 s.ft. to
50,000,000 s.ft. and although previously looking for
markets, they are now looking for the timbers to market.
With the iImportation of timbers from New Zealand and Sweden,
and ply logs from the islands, it had been necessary to
assist industry in using these species. In the course of
the year 1200 samples v/ere identified.

More preservation plants are in the course of
erection for the treatment of lyctus susceptible timbers
for use in joinery, Tfurniture and plywood. The passing
of the Timber Users Protection Act and the advent of summer
have i1nvolved more work on this subject.

The use of lyctus susceptible timbers in building
frames had become a problem in Queensland. A publication
covering 100 additional North Queensland species was being
published to show their main uses iIn house building.

Mr. Pavne, Tasmanian Forestry Conimissipn, mentioned
the need of his Commission to rely on the Division of Forest



Products for advice on technical matters, as they still
lacked research staff. He expressed the opinion that the
/uinual Conference afforded good opportunity to discuss
problems and assured Dr. Clunies Ross that the Forest
Products Conferences were of special value to the States
in which utilization staff was limited. He considered
the technical discussions of greatest value.

Mr.._,j:ryine..y Victorian Forestry Commission, pointed
out that his Commission also lacked staff for research
worko They hadp however, contributed towards the cost
of the high pressure treatment cylinder being installed at
the Division of Forest Products.

IrUinea. Denartment_o_ ¥ Forostry,
said that he lacked staff in Hew Guinea. Recently the
position of Forest Engineer had been advertised, but no
suitab./-0 application had been received. The training of
a utilization officer from existing staff might have to be
considered. He had benefited very much from the
identifications provided by the Division of Forest Products.
The New Guinea problem of utilization was very complex due
to the numerous species and lack of local market. He
hoped to develop paper making from mixed tropical species.

MriL-Sihomas.;,. South Australia, V/oods and Forestry
Department, said that utilization in South Australia was
virtually restricted to Pinus radiata. His Department
had no utilization branch and relied on the Division of
Forest Products for assistance iIn these matters.

MANTMHay”™ Gomm~™wealth .Fores try and Timber Bureau,
reierred to the value of the Conference to the Forestry and
Timber Bureau, to foresters and to organizations dealing

with timber”



Clarke who said that
as a result of his

G-regson’s

was introduced to the conference by Mr.
although there was no precedent, he felt,
earlier visit to Western Australia, that Mr.

presence at the Conference may assist timber utilization
-.estern Australian The Conference approved of this

in

decision.

Mr. Gregson said that he was surprised to find
lack of staff on utilization problems in other States,
Industry iIn the V/est was very concerned at lack of
investigational work in that State and the desirability
for discussion of utilization extension was very afearont.

Ic B”PQKT_.ON OVERSEAS VISITS
-u_Wright of Division of Forest Products
gave a brief outline of his visit to several European
countries and Amorica during the period July to December
19U90 Ho attended the first P.A.0. conference in

Mechanical Wood Technology held at Geneva during late

August and early September, 1949. other subjects of

particular interest during his overseas visit included
the production of granular waste-synthetic rosin boards
and products, and Scandinavian sawmilling methods. Details
of those are reported under the appropriate subject headings.
2E1_Wi_E... Gojton of Division of Forest Products
gave a brief outline of his visit to Huropo during the
period June to November, 1949. He attended the 3rd World
Forestry Conference held at Helsinki, Finland; the 1st
International Congress of Biochemistry at Cambridge, England-
the meeting of the F.A.O0. Technical Committee on Wood
Chemistry at Brussels, Belgium; the 15th meeting of the
International Union of Pure and Applied Chemistry at



/misterdam and. the Macro-molecule Gollogiun at /uusterdam.

Of particular interest was his mention of the comparatively
large amount of money spent on forest products pulp and.
paper research by both the Government and. industries in

the Scandinavian countries.

2. NOMMNGLATURd

A. AUSTR_.™NIAN TIKIBHRS

Mr.a.. .Turnbull; The revision of Australian Standard
No. 0.2 has been under consideration for a long time. The
Division of Forest Products has proposed that some
inconsistencies iIn naming should be corrected, and to that
end it has been necessary to ascertain “"whether i1t would be
possible for each genus to be given a distinctive trade
name. Some progress has been made in the preparation of
a list of genera; also progress has boon made in listing
the species within each genus that might be embraced by
the standard nomenclature. The extent of conflict between
genera has been examined, and a tentatively preferred common
name indicated for a considerable number of genera; the
species within each have been listed, and in this connection
we have worked through Acacia, Brachychiton, Gallitris,
Oryptcarya, Cupana, Daphynandra, Slaeocrapus, Sndiandra,
Eugenia, Dysoxylura, Evodia, Flindersia, Sideroxylon,
Tristania,

V/e do not propose to upset common names of long
standing that have become Ffirmly established. Whore a

timber is not yet admitted to the standard list, we propose
to recommiend names iIn accordance with certain principles.
Some changes iIn the current standard names may bo suggested,
provided that -



(a) little progress has been made in the adoption

of the current standard name;
(b) a change would not seriously upset marketing; or
(c) the change would reduce conflict.

The standardizing of nomenclature is really a
job for the Sectional Gommittces on Wood Technology of
the S.A.A, However, before these committees become active
on the subject, it would be preferable for the Division of
Forest Products and the forestry authorities to be generally
agreed on the scope of the list, and to have settled as
many differences as possible relating to individual timbers.
It is proposed that the Division of Forest Products undertake
the preparatory work in consultation with the forestry
services.

The F.A.0. Regional Office at Bangkok is working
on nomenclature of timbers of south eastern Asia. In
their first draft they have included many Australian
timbers. They raised objections to the use of names such
as Ash, Basswood, Box, Maple, Oak, V/Zalnut etc., for timbers
that do not belong to the genera bearing those names in the
Northern Hemisphere. They proposed grouping as far as
possible. We have sent by our representative, Mr. 0. S.
Elliot, our comments on the F.A.0. draft, and pointed out
that iIn very many instances the timbers for which they
req_uest alternative names are never likely to be represented
In export trade, and that their naming is an Australian
domestic problem. We have also asked that the basis for
grouping should be carefully examined so that the identity
of woods differing in some important characteristic will
be preserved.

Mr. Huddleston recalled that at last conference
it had been agreed that this work should be continued until



the draft v/as completed. He thought that there v/as no
hurry for this compared with the standard for iImported
timbers.

He moved that work should continue iIn the

Division of forest Products.
Mr. Watson seconded this proposal.

In respect to discussion on Australian Nomenclature
difficulties™ he considered that the common names in the
State having the hulk of the supply of the species should
he favoured. He believed generally that names already
standardized should he left alone, if possible, because
both Queensland and New South V/alos had used this standard
in their Timber Treatment Acts.

Mr... McAdami considered as a general principle the
best name is the species name. Choosing a group name would
ho a weakness as properties and uses of specific species
are well known.

Mr. Turnbull emphasised that the iIntention was
to retain specific distinguishing names under the group
names.

Mr. McAdam commented that generic names are
often better.

J*r. Turnbull agreed that this might he the case
where the name was easy as in Pinus radiata.

Mr, Payne said that he agreed with Mr. McAdama
that recognition of properties was 1mportant. He
appreciated Mr. Turnbull’s task in getting at accepted
names and felt that if it were forced it might defeat its
purpose. He said a species became knovm through its
specific uses; this method of nomenclature was the best,

e,g- “Wandooo
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Mr. Clarke pointed, out that the altornativo to
Mr. Turnbull’s proposals would, be a tremendous number of
unrelated, names.

Mr. Turnbull said, that we were using common names
wherever possibloj, but showing some preference for generic
names»

Species 3. calophylla known
as red. gum in V/estcrn Australia, To avoid, confusion with

eastern States”™ they had. selected, the native nemo of
*marri”, and. this was well associated, with specific uses,

Mr., ClarkQ pointed, out that there are a number
of species with several naiues, each of which applies to

other species in other districts. In such caso, a nev;
name is desirable, preferably one with a generic
significance.

RESOLUTION: That Mr, Turnbull continue the
review of nomenclature of Australian timbers as he proposed,
and that established names were not to bo disregarded
unless absolutely essential, - Carried,

B. TIMBER IMPORTED INTO AUgTgQALI.A
Mr,' Gray pointed out that nomenclature was

becoming a more urgent matter because of the likelihood of
new timbers being imported from non dollar sources Iin
Europe, Africa and the Pacific, He said that the matter
was being discussed at Bangkok and discussion now might be
premature. He suggested further, that in preparation for
future action, a sub-coramittec be appointed to keep the
matter under review.

agreed with the forming of a
sub-committee, but said that in view of the lyctus
susceptibility of some of these imported species, and the



10.

fact that tho Timber Marketing Act in Nev/ South Wales was
about to be aiuondol . some action should be taken at once.
Subsequent aiiiendments to tho Act would be confusing,
asked if the proposed list already
circulated would meet Now South Wales requirements,
pointed out that this list was
tentative and asked if it could bo made an Australian
standard immediately,
said that Queensland wanted i1t as an
Australian standard. He considered that it could then bo
added to tho Timber Users Protection Act as now gazetted,
suggested that the matter should be
deferred until Mr. G. S. Elliot’s return from Bangkok, as
the decisions of the Conference there would be likely to
affect our o”vn.
asked "Do you agree with Mr. Gray?”
MAMNAN-SdddInstpEi asked why the tentative list could
not be referred to the Btandards Association,
SEi»-fLiEnbull remarked that Mr. Elliot would be
back in 10 days,
asked if we would be any further
advanced after the Conference, as there are some 20
dipterocarpeae and J shoreas, and ho did not see how the
lyctus susceptible species could be separated.
ME£i-.HuddlesXQU; and Mr™"M~tso”™, said, that if these
timbers were sold as a group, and 1f any wore susceptible,
tho group would require treatment.
Proposed that we should proceed with
Standards Association and incorporate Mr. Elliot's
suggestions when available.
MiLa.-J5sAdara asked if he could have a copy of Mr,
Mliot's list subsequent to the visit.
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Dr, Dadswell said that it contained no New Guinea
names.

NDSGLUTION,; That action on the nomenclature of
timbers imported into Australia and reference of the
tentative list to the Standards should be based on
discussions between Mr. Gray and Mr. Huddleston, and those
v/ould take into account any matters arising from Mr. 0. S.
Elliot’s representations at the Bangkok Conference.

3. ST"WpiW. TERMS DEFIN ITIONg ysgp TN
FOREST , PRODUOTSRSSBARCH
Mr_g, TurnbulI: Following the circulation of

lists of terms to each State, comments have been reviewed
and a list of terms to bo covorod by the standard has boon
prepared. The definitions have been written, submitted to
the Staff of Division of Forest Products, and to each State.
Comments have been collated and the revised draft is now
v/ith the Publications Officer of Division of Forest Products
awaiting editing. It is hoped that the draft will be
finalized and typed within a few weeks.

Mr... Clarke reminded the Conference that this was
part of an Empire activity, and said that the definitions
y/ould be forv/arded to Canada for coninent,

B_.UILDING BO;dIDS
A.  INDUSTRY REPORT
Mr. Gray stated that during the survey made by
the Commonwealth Forestry and Timber Bureau, typos of
building board which v/ere outside the Bureau’s field of

enquiry were encountered. He suggested therefore that
the subject of the Bureau’s survey be called "fibre boards™.
Mr. Hauser; It was resolved at the last

Conference that there was a need for a market survey dealing
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with building boards) and i1t was requested that the
Forestry and Timber Bureau carry out this survey.
Accordingly”™ this summarized interim report iIs submitted
of information obtained In the survey to date.

The aim of the survey is to obtain information of
future market prospects of the various types of fibreboards
to find which sections of the market use the boards on the
grounds of technical advantagej and which sections use them
because of factors of price and availabilitys to obtain
quantitative estimates of current and future demands and to
ascertain any trends of substitution or replacement of other
materials by fibreboards or vice versa.

At the present stage the survey has been
completed for Victoria and steps are being taken to extend
it to the other States.

Victoria
The 1949 consumption of hardboard in Victoria v/as

19 million square feet ( 3/16 in, basis) s of which the various

fields of consumption were:-

1. The building industry, which consumed 10s730s000 square
feets or 38 per cent, of the total quantity available.
This 58 per cent, may be subdivided into 21 per cent,
in dv/ellings and 37 per cent, in other building work.
These uses can be further dissected into external
walls, internal linings and joinery. In addition, small
quantities of concrete form board are being used.
Approximately half of the Australian hardboard used in
building is tempered material which is used externally
and for kitchen and bathroom dadoes.

2. The furniture industry, which consumed 16 per cent, of
the quantities available, but did not use tempered
board to any groat extent. It has been found that
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hardboard is rapidly gaining a solid market in the
furniture industry for two main reasons -
(a) Supplies are low of suitable plywood of

reasonable price.
(b) Hardboard has been found very suitable for mass

production techniques of furniture manufacture.
Joineryl] apart from that carried out by builders
consumed 10 per cent, of the quantities available andj
adding this portion to builders* joinery, it is
estimated that joinery actually consumed 25 per cent, of
the total quantities available. The type of board required
for jJoinery depends to a certain extent upon the type of
work being done, but although the demand for the
tempered stroxxger material is good, approximately 66 per
cent, of the demand in this industry does not require
great strength find the thinner boards would bo suitable.
Renovation and general interior work represents a
relatively small consumption (about 4 per cent,) of
hardboard, and the type of board required varies with
the job being undertaken.
Shop and office fitting i1s another small consuming
section, the consumption being approximately 5 per cent,
of total quantities available. The type of usage is
very similar to that of joinery, except that there is
more partition and lining work carried out.
Other miscellaneous uses, which are relatively small,
are advertising, where hardboard is being found
suitable for small signs and advertising models, motor
body building, refrigeration, ship fitting and caravan
construction. These uses together comprise approximately
7 per cent, of total usage.

In 1949 the consumption of insulating board in



VI-CtOI’Ia Wa_s falmos_t 7 million _square_ feet (1/2 in. basis)
which was divided into the various fields .
- . of consumption
IN the following viay
L The building industry consumed almost 5 i ..,

] ) million square
feet of insulating board, or 12 per cent.
z, 4-X N . ' ._total
g antity available, of which 24 per cent, went into
dwellings, mostly ceiling lining, and 46 per cent,
other building work.
Penovation - 9 per cent.
Joinery -  pep cent.
Shop and office fitting - 6 per cent.
Miscellaneous, including refrigeration - 6 per cent,

current demand for insulating board is little
igher than current consumption, and the fact that insulatinp-

boards were brought off the list of duty free imports in “
June Of this year significantly illustrates this point.
Sase™f _u”™: The different uses to which hardboard

advaX/""® technical

fact

into

o AW

materials, and price and availability

ors afiecting these materials.
11gQg-,,g:efendi™ _QOn technical advant.ages -

I_—Iardbq)all;d _ Insulating "Board
gg}_ﬁﬁ%ﬁgd bathroom geioc  BAfitions requiring
Enamelled joinery Sllgggcgﬂgl?{]nings

Bar and counter tops
Bus and van linings
Indoox’ signs
Advertising models

. NN\ N
2 Uses_depe””g__on_7antors °tL££tog. and availability -

Hardboard A
Wall d " lini Insulating Board

all and ceiling linings . .
Cupboards™ countei’ sides, Ceiling linings ]
benches etc. Wall and ooUing insulations
Purniture insulation in refrigeration.

External sheeting
Outdoor signs
Caravan construction
Gnncrete forming.
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The above does not cover the complete range of

use of fibreboardsl] but includes the main uses and
distinguishes the reasons for usage. There are many usages
within the two classes to which fibreboard or other material

are eminently suitable under special circumstancessuch as

the use of hardboard in temporary prefabricated hutSj with a
lining of insulating board.

Australia

+t is well known that the present consumption of
fibreboards in Australia is well under the current demand
and, although it is stated that for certain types of usage
double the quantity available could be absorbed, the overall
shortage in 1949 has been assessed at 20 - 25 per cent,
the demand in that year. It iIs estimated that larger
quantities will be available In 1950, but meantime demand
has increased and it is considered that the market will be
under supplied to the extent of 30 per cent, during 1990.

The table below shows the quantities available of
hardboard and insulating board sub-divided between local
production and imports for the year 1949, and an estimate

for 1950:

of

Quantity Awvailable

Local
ProducL'ion Imports Total

"XSquare feet
1949
Hardboard (2/16_ ;n- 589700,000 11,700,000 70,400,000
asis ’ '
Insulating board 199600,000
2 in Jbasiey , 6,700,000 26,500,000

12"0

Insulating board 50.000.000

(1/2 in. basis) 008, 99000,000 59,000,000
Concealed factors affecting the cui’rent demand are

price and quality, for a certain section requires a board of

higher quality than imported boards, while some sections
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prefer to use other materials than to pay the high price for
the thinner less suitable imported boards. These remarks
are generally applicable to hardboard only.

As the greatest single avenue of use of building
fibreboards is in the building industry and detailed

information is available of building programmes up to 1955;
that year has been taken for the-most forward demand
estimates m arriving at these estimates, cognisance has
been taken of the probable importation of prefabricated

In other consuming industries the probable increases

houses.

in population, together with estimates made of future
employment, are the main factors on which the statements of
future demand are based.

The demand in Victoria for hardboard by 1955 is
estimated at 50 million square feet, and insulating board at
17 million square feet. The other mailn consuming states are
New south Wales and Queensland. New South Wales demand for

ardboard by 1955 is estimated at 65 million sg.uare feet
compared with the 19U9 consumption of 31 million square feet

insulating board 19 million square feet compared with the

and
m Queensland

1949 consumption of 10 million square feet,
demand by 1955 is estimated at 25 million square feet and 10
mill1onesquare feet for hardboard and insulating board

respectively, while 1949 consumption was 7 million square

fee- and 5" million square feet respectively.
Total future demand of hardboard in Australia is

estimated at between 150 and 160 million square feet by 1955,

insulating board approximately 50 million square feet,

dissection of the demand into types of hardboard
to be required by 1955 has been attempted and a tentative
to 60 per cent, of

and for

figure arrived at is that 50 per cent,
total production should be tempered and approximately

40 per cent, of total production should be of 1/8 in.
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thickness, iIn additions from opinions gathered throughout

the consuming industries, there will be a probable demand

for at least IO million square feet of double sided 1/8 in.

hardboard. In the case of Insulating board it is considered
that 50 per cent, of production could be of 5/16 in.
thickness, although this is dependent upon the qualities of
the hoards being produced.

"building fibreboard"™ has been adopted

in place of "building board” for the following reasons:-

1. The term "Building Board Survey" could be taken to
apply to the usage of these materials in the building
industry onlywhile approximately 35 per cent, of
their usage is in other industries. For obvious
reasons it was considered expedient to include all
uses of fibreboards (other than container fibreboard)
iNn one survey.

2. The term "building board” could embrace such materials
as plaster sheeting and gypsum wallboard - materials
which are not covered by this survey.

complimented the Forestry and Timber

Bureau on the detailed nature of their statement. He

suggested that the estimated consumption figures for 1955

might be excessive.

Mr~Hu™eston pointed out that the steadily
increasing population would absorb much of anticipated
iNncrease.

ISN-Hauser said that an increase in consumption
would result from more carpenters becoming available through
emigration. Builders favour use of fibre boards and would
use them more if labour were available.

MXi™Bry”™t said that he understood that the
British Aurtificial Resin Company's process was to be used
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in the production of boards at 5 plants in Western Australia

;/V|th|ndtheHnextkgdy_efar'\j. Waste from tannin extraction would
© usm_e ' (_e asked 1 r Clarke had any further knowledge
of rhis projeet
M.EjL_Giarke Ho
) Mv. fso_n said that the Housing Commission had
used fibre hoards in Queensland hut because the hie:h
. they had not been re%arded as
sarj.sfaotory NowWevers ' ..
: P tippeared that these boards could
be used for a type of Imock down case in this Stare,

) L _ h'iLef'erred bo the estimate for 1955s given
Y Mp« Hauser, in which it was stat_ .. Llo per cent. of

Lequipemenvs v/ould he “equipnfl T4 1/ ih. khickness for e
pounteci out that it should be 3/16
as required, by the Australian Standard.
IMli._HucMgstgn said that regulations could be
varied.5 5ng that they had been in this case.
stressed that the information given was
on y a summary? and that a more eomislelte repert was being
Prepared on the utilization of building boards in Victoria.
57n:U,n_fhnnaBjon said that he was glad that the
survey was to bo extended to the other States.
—-" nnLSK enquired as to how closely the work of

] ) similar work by the Division
0., Inc.usti‘xa”™ Hevel.oxnnent.

Jilreplied bhat it was divided on the
asis of fibre sjad other, types of building board.

MIwW SUWI-W 0?* bJdurj, 3X9 e * L, HUM

subject - titled

?i'jo-BryjMt said that due to the undesirable
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publicity which had. been given to the tannin formaldehyde

idea had spread in New South Wales that this

process, the
This

process could be applied to a wide variety of species.
was not so. The most favourable species were radiata pine
and white cypress pine. A high percentage of bark had to
be added to the sawdust of each to produce a satisfactory
oard. He felt that the work would be a positive
contribution to the utilization of these two species.
first progress report was in course of preparation.

Mr. Clarke said he was not surprised to find that
better results had been obtained with the use of ground bark

as the tannin would then be more freely available. The
tannin in the sawdust was enclosed within the cell lumen and
coula Mb .-eadiijr react to assist in bonding particles of
sawdust. He said that attempts to bond Jarrah had been tried
years ago, and that adhesion had been improved by grinding
the sawdust and usi.ng high pressures.

said that he was unfamiliar with
Western Australia species. He had observed that in New South

North Coast spotted gum seemed to contain more tannin
Tannin was a biological material
which varies within the species. Fifteen tannin analyses
had been made on samples of radiata bark, and in all cases
tannin content was over 15 per cent. Before the process
could be applied to a species in a particular region, a
tannin survey should be carried out.

said he thought that radiata bark
available at the company "Cellulose Australia'™ contained

The

Wales,
than south Coast material.

12 per cent, t.smnin.

} i South Wales .bivision
ad received samples from this company®"s hydraulic barker

These had ranged from 12-24 per cent, tannin content.
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?5£1_Turribuld asked if modulus of rupture in excess
Of 2000-2500 Ib./sg.-m, had been obtained, and pointed out
ethat commercial hardboards of Australian manufacture had

modulus OF rupture of 6000 Ib./sq-.m. and imported hardboards

4000 Ib./sg-.in.
said that modulus of rupture of 4000

Ib./sq.in. had been obtained by increasing the percentage

of barkp but “Ghat the board had become more brittle. He

thought Masonite was too strong and that opportunities

existed for using hardboards with lower strength properties.

said that material with modulus of
rupture of 2000 Ib./sq,in. seemed more suitable for core

stock, and that Swedish boards of 4000-4500 1b./sqg.in.

~ere rAgArr*a as iInferior to Masonite.
N _’-_Bryant expressed the opinion that no higher

values of modulus of rupture would be obtained for these

species
Mr said that he had read Mr. Bryant’s

report and asked to be excused for extracting the phrase

and asking the question rhetorically "too weak
The modulus of rupture quoted for Masonite

actually this was at 11 per cent,

was nearer 5500 Ib./sgq-m. at
Comparisons

"too weak"*"
for what?
was 6000 Ib./sg.-m.,
moisture content (ro.c); it
normal equilibrium moisture content (e.m.o.).

oetween boards should only be made on a basis of equal
bhioknes., . if ,,he D.W.T. made its board 5/8 in. thick and

compared it with 5/16 in. thick board, load capacity,
stiffness and puncture would be greater and it would be

more serviceable than Masonite. Two thicknesses of Cane-ite
Masonite and have twice the

are equivalent to 5/16 in.
Care should be

puncture resistance of the hardboard.

mechanical properties
Ze. Thicxness must be taken iInto account,

independent of
it is believed
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that prejudice against imported building board existed
among builders. This could arise through the imported
material being 1/8 in. thick instead of 3/16 in.

An important point was the suitability of fibre
boards to do specific jobs. This Question had recently
arisen in discussion with the C.E.B.S. A tentative list
of 20 characteristics of desirable features in fibre
boards had been prepared. They had only considered the
question of boards in buildings; however, the list could be
modified to include joinery uses, A great variety of levels
will exist for any property, and therefore it is rash to say
that any board is too weak.

The problem of utilizing wood waste lies behind
the making of these boards. If a board can be made
economically, its uses will have to be explored with regard
to its properties.

Research within the Division on fibre board has
indicated the desirability of a wide knowledge of the
mechanical properties of as many fibre boards as possible.
This research is continuing with two objectives:

(1) To obtain design data for engineers.

(2) To obtain a background of knowledge of properties
so that if a body such as the Standards
Association decides to draw up standards, v/e shall
be In a position to assist,

Mr, Wight asked if 1-2 per cent, of a urea resin
had been added to the tannin formaldehyde boards in an
attempt to improve strength properties.

Mr, Bryant said that urea had been tried up to
2 per cent. Its presence did not seem beneficial and tests
were discontinued.

Mr, Clarke enquired if the tannin formaldehyde
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reaction v/as the best means of producing a board of this
modulus of rupture (2000 Ib ./s(i.in.). Gould it be done by
defiberizing the sawdust?

replied that fibre boards from
defiberized sawdust could be made having this modulus of
ruptured but he was working to obtain greater values.

said that he thought the relative costs

of the two processes should be assessed.

THE DIVISION
(m m _~">_d.ing-Boards

Mi ' Two sets of plates were received
with the attrition mill - a coarse lug type (A) and a fine
grooved type (b). Plates (a) will break up all sizes of
chip and produce from raw chips a broken match stick type of
products and from steamed chips a stringy product. The
mavch-like material has no binding characteristicsbut the
stxingy material can be made into boards of medium strength

and coarse appearance.

The fine plates (3) become quickly plugged™ if fed
with chips in raw or treated condition. The pattern is now
regarded as unsuitable for use on material direct from
commercial types of chippers. Their use is limited to
refining the output of the coarse plates.

Because of the loss of fibre length in the coarse
g.. inding of chjpsy steaming has been considered
desirable prior to coarse grinding, and most of our runs
have followed the sequence (1) steaming (2) coarse grinding
(3 ’ne g........ ding, fractionating after coarse grinding has
been atteruptod, and the coarse fraction and fine fraction
made into boards separately, and we have also re-run the
coarse fraction through the fine plates. The lack of screens
of suitable capacity find openings has limited this work, and
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the conditions iIn the engineering trade are such that a
local order for screens placed 18 months ago is still not
supplied. Instead of screeningj we have preferred multiple
running through fine plates, and have set these as close as
possible to defiberize to a commercial degree. A range of
pulps was prepared and sent to New Zealand and tests there
confirmed the opinion that our equipment was not pulping
steamed chips as finely as commercial double disc attrition
mills were pulping raw 'Chips.

The preparation of other patterns of plate has been
considered. V/e suggested a combination of lugs in the centre
and grooves near the periphery, but pattern makers were
reluctant to proceed. Investigators in U.S.A, advised that
a pattern with a spiral arrangement of grooves seldom plugged
and gave good results Their pattern has been magnified and
segmented to suit our mill, and castings were ordered nine
months ago. Meamvhile the makers recommended a pattern with
radially arranged grooves. Trials of these have been
undertaken with raw and steamed chips. At an early stage 1in
one pass they effectively reduced steamed chips to a grade of
pulp resembling that previously obtained by the double
operation of coarse followed by fine grinding. Later the
plates began to clog with steamed chips. Suspecting that
uneven clearance might be responsible, we arranged for
re-machining of the plates to an accuracy of .001 in.,
and for the moving parts of the mill to be balanced and
re-aligned. After reassembly, the setting was improved
but clearances vary more than .005 in., and the clogging
tendency persists, We have worked back through the stages
of feeding (1) raw, (2) boiled, (3) lightly steamed and (lj.)
severely steamed chips in an attempt to find the critical
condition causing blockage. Interesting results have been
obtained by feeding pre-steamed chips and admitting steam
-without flushing water to the millo A pre-treatment of
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stearning at 167®C. ¢y 15 minutes has enabled a satisfactory
pizl!? to be producell \yith 5 single pass through the radially
grooved plates.
6 has not yet been possible to set the mill for
mediiim O0x' iasu rates of feed without trouble,
null, uo reproduce a particular grade of fibre
-x0 aesiraole to attain uniformity of

treatment, a ball mill has been tried,
OUJ Ix produced poor draining characteristics in -Che pulp

v/ivhout increasing strength.
111111 to a rod mill wovg
unsuitable relatioa petv/een
the A paddle type beater
bold uude €amn pressure was brought
enough results could pe produced
unsafe.
1 doncerville sereen recently arrivedand with

tr?is we hope to deve_lop_ the technique of evaluating pulps
-rimearacely after grindings

inrl

PA"®s3ing at temperatures between 300 and

. Pi-S3sures between 300 and 350 Ib./sQ.in.,
with"au-nT4'I» ®o0-vorted the multiple run pulp into boards
.. 1 generally similar to commercial hardboards,

ine”Njresouro should be applied slowly to allow escape of

atteruptea to reduce the pressing period.
-nen fu..l Pressure bas® been applied quickly, plane of

liionl ~olops about mid-depth. Increase of both

‘Uro have been consideredy but as our

) ot se loaded above 350 Ib./sg”in.y
suitable .
') another press before

igher presGures can proceed. Increase of
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temperature introduces a tendency to water burn. The
possibility of eliminating this fault by breathing during
the pressing cycle is under investigation. The technique
consists of releasing pressure one or more times while
approaching maximum conditions so as to allow escape of
steam. The effect of varying the pressing period is to
increase strength with time up to 15 minutes, but an
extension to 50 minutes gives no corresponding increase in
strength. The optimum conditions of pressing to ensure full
consolidation of the boards without water-burn in minimum
time have yet to be found. Effective control is difficult
as the board springs back if the release is too early, and
iIT the steam is trapped, it may cause a plane of v/eakness
near the centre, or a water burn at the surface.

Briefly then, our findings at present are -

Chips pre-steamed at 167°G. will ultimately give
boards of good mechanical strength.

Chips so treated can be defiberized In one pass
through radially grooved plates iIn the attrition mill.

Boards pressed for not less than 15 minutes at
500 Ib./sqg.in. at about 550°F. will give satisfactory
strength.

Temperatures higher than 550°F» have not improved
strength or overcome some structural defects.

Further work on pressing conditions is necessary
to reduce pressing time and overcome defects.

There was no discussion.

(11) Sawdust - Resin Products

Mr. Cottstein; Luring the year laboratory work on
this project was continued within the limits of staff
availability. At the request of the U.S.A. Forest Products
Research Society, Portland, a paper reporting work to date
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was prepared, for presentation at the 1950 meeting. This
paper - titled ”S-orae Studies of Synthetic Resin Combinations
for Hardboard Manufacture” - covers laboratory work on
small samples and gives test results showing effects of a
number of factors on board properties.

The analysis of the results of the laboratory work
and an examination of overseas and local conditions has
made i1t apparent that further experimental work is essential.
With this in view® the design of a laboratory mixer and of
pressing forms is being undertaken. In further work it is
proposed to use resin syrup and powders and an endeavour
will be made to produce low density boards at low resin
concentrations. It is proposed also to make a study of the
effect of the physical shape of the particles used on end
properties of the board and at the same time obtain data
which will enable reasonably accurate estimates of
production costs.

A firm of paper manufacturers which has been
experiencing considerable difficulty with wooden paper roll
plugs due to breakage losses and other factorshas asked
for our assistance. The problem is regarded as of
considerable importance as some |I00pOO0O plugs are required
annually, a mould design was prepared for making blanks
with sawdust resin mixes. This mouldy with some
modificationJ has been used to produce plugs over a range of
densitiesp setting times and moisture contents. Mould
modification was necessitated by the very poor flow
characteristics of the sawdust-resin mix. Difficulties
were finally overcome by the use of a double ram
techniquep 1,e., using a ram at each end of the cylinder
instead of a single ram as in the initial design. A number
of plugs has been given commercial testing and favourable
reports have been received.
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A careful study of the rate of temperature rise
during pressing has been made by a centrally placed
thermocouple. This shows a rather remarkable effect of
moisture content in the plugsj which are 2-|- in. long by

in. final diameter. Sawdust at 2-" per cent, moisture
content rises to mould temperature in 5 minutes™at 10 per
cent, moisture content in 50 minutes and at 20 per cent,
moisture content in 80 minutes. Thus close moisture content
control 1iIs necessary. The work has been of sufficient
promise to justify preparation of a mould suitable for
larger paper plugs.

Preliminary work also has been undertaken with
the production of small boards using Tomlinson carbon
dioxide precipitated lignin. The use of lignin alone
appeared to be completely ineffective) but additions of
small amounts of paraformaldehyde and ammonium chloride are
being iInvestigated. An interesting result obtained here
rise above platen temperature at a centrally

was a
placed thermocouple. Presumably this was due to exothermic
reactions

(111) Sawdust-Blood Protein Boards

w\)." PrQ"Mwaite; Investigations into bonding
sawdust with blood albumen to form a building board have been
in progress for nearly one year. Examination and testing of
the first sample boards showed that a material of good
puncture resistance could be made at low pressures and
temperatures, and with a short pressing cycle. These results,
together with the low cost of fertilizer blood, were factors
sufficiently promising to warrant more detailed investigation.
A working plan was designed to study the effect of blood
content, sawdust grade, pressure and temperature on
puncture resistance and hardness. Laboratory work has been
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carried out according to the working plan and from analysis
of the results obtained we feel that we have gained a
satisfactory knowledge of the conditions for formation of
sawdust-blood, albumen boards.

Admixture of the blood and sawdust has not been a
pro lem-experiraental mixes have been made with a standard
pattern glue mixer without tending to overload the machine.
Present indications are that the mix could be formed into

of commercial plywood presses
without extensive modification to the platens, A slight
tendency towards buckling has been observed, but recent

< how this mgy be overcome and
rther ,,ests on a large scale are being undertaken.

The board has no objectionable odour after
pressing and samples stored in the laboratory during the
last 10 months have shown no visible signs o¥ ] .

. . deterioration.
Although 1t may not be possible to make the

boards f d f d d heti oard as stable
as _oar S orm(_a rqm saw ust_an synt elilé resinss it is
believed that it will be serviceable .- i
Hich lami bound with h under conditions in
w |c_ ammaj[es ound with hot pre_ss or cold setting
cliseln adhdes(;vetc, ar(re1 used. _Hexan;]lr_we is added to the blood
albumen an uring hot pressing this | .\ < down and

liberates formaling \,hich combines with the protein to
ring about the well known hardening process. Consideration
of the properties and likely cost of manufacture of this

material have led to the opinion that i1t should not be
sSok'fie'ld™ e

Mmpaimental work has been directed towards

method'- of 1 é
I“to the press’ the

tLL>Xouo K<<

boards  jndications are that the damp blood ¥&N&ESt A% can
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be manually introduced into the press without preliminary
preparation by expensive equipment. More extensive service
testing and examination of probable production costs are

the next steps to be taken in the investigations. If 1t 1is
produced commercially there is no doubt this board will have
a Tield of application.

Mr, Cokley asked how blood board compared in
physical properties with resin boards and commercial
hardb cards

Mr, [I-lebblethwaite replied that for this class of
board the puncture test is regarded as the best criterion.
We have found that a sawdust blood board 5/8 in. thick has
higher puncture resistance than 3/16 in. Masonite.

Mr. Bryant asked for the modullus of rupture
figures.

Mr. Hebblethwaite replied that on the early boards
the figure was between 37?000 and 47?000 Ib./sq.in.

Mr, Bryant stated that a firm in Newcastle 1is
using urea formaldehyde glues for bonding sawdust into
commercial panels. He felt that they would be interested in
a cheaper binder and he would be glad to have a sample and
to pass on information regarding i1ts production.

Mr. V/right said that a sample of the Newcastle
product "Vencore” has been received by this Division. It
has a sawdust base core and is faced on both sides with 3 ply.
The price is reported to be 3/5d. per sgq. ft. From the size
of press we guess that the production is about 3 tons per day.

Mr. Huddleston added that the price of 3/5d.
includes that of a decorative face veneer. The Education
Department recently obtained a quote for finished panels and
thio board was about half the price of a completely
finished panel with wooden core stock. The establishment
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cost of the Vencore factory is believed to have been high
because of faulty engineering - a consultant experimented
at the expense of the Company. The drying plant was not
engineered early enough and the trials of different systems
have been costly.

Mr. Wright suggested that the prices for these
and the other products that have been discussed are not the
only factors controlling use. There appears to be a place
for various products in the market.

Mr, Bryant stated that the establishment cost of
the Vencore factory is understood to have been about £507000.

Mr. Huddleston added that about £20000 of the
above sum v/ould probably not be required for the
establishment of a second plant. He agreed v/ith Mr. Kloot
that careful consideration must be given to the application
of pressed board. There should be fields of use for each
type described.

Regarding the New South Wales tannin-formaldehyde
boards] this work developed because bark is a major
problem, particularly with cypress pine. The edgings of
cypress carry a high percentage of bark which is burnt. If
this can be turned to profitable use, it would pay to
manufacture from bark alone. The board differs
significantly from Masonite and G.S.R. hardboard,
particularly in its reaction with water. The bulking of
the bark board is only a fraction of that of Masonite and
this suggests an exterior application. The furniture
industry wants boards of low strength and good surface
hardness. Notwithstanding the cost of resin, 1t may be
advantageous to develop sawdust resin boards to cater for
certain uses. The estimates of the Forestry and Timber
Bureau indicate an unsatisfied demand and probably all types
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of board v/oald find application.

Mr> Clarke stated that the discussions were
useful guides in planning research. Mr. Hauser’s
information is of great value. Investigations should now
he planned so that the lines of work carried out in one
place do not overlap work carried out elsewhere. There
would he an advantage in proceeding as quickly as possible
to reach finality on the respective products now under
examination by the different iInterests,

Mr, Huddleston said that probably at least one
firm would be in commercial production of tannin
formaldehyde boards within 12 months.

Mr. Payne stated that there is a need for greater
information on the technical properties and the reliable
fields of use for different types of board. The Tasmanian
Department was recently asked by a building contractor
whether G.S.R. hardboard would be suitable for joinery. In
the absence of data to the contrary? it appeared suitable
for such use? but when the fTlush fronts of cupboards had
been manufactured with hardboard and coated with U coats of
enamel5 scuffing occurred at the corners. There were no
grounds for anticipating this development. How can users be
warned of unsuitable applications such as these?

Mr, Bryant said this difference in scuffing is
evident betv/een G.S.R. board and Masonite. Recently much
inferior G,S.R. board was disposed of as seconds.

Mr. Huddleston added that it appeared that G.S.R.
hardboard should be protected with edging strips.

Mr. Payne said that knowledge of such requirements
should be available to those expected to advise on the use of
such boards.

Mr. McAdam asked 1f blood supplies had been
investigated.
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Ivirn  Gordon replied that practically all supplies
of blood are being bought by the fertilizer industry at
relatively low cost. The offer of a more attractive price
by board manufacturing interests would probably assure
supplies to them. It iIs possible any resultant shortage
in the fertilizer supply could be met with alternative
materials.

(iv) Overseas practice in the Production of Waste Wood-
Synthetic Resin and Gement Boards and products

Mr. Wright, Many analyses have been made to shov;
that in some fields of v/ood processing 13 to 20 per cent,
only of the sawmill log reaches the final end use. As this
problem of v/aste mwood utilization faces Australia Just as
much as other countries| and as considerable attention is
now being given to it overseass it was considered an
examination of overseas work would prove valuable.

In this field | was able to investigate only
wood waste-synthetic resin combinations in Englandy
Switzerland and Sv/edenj and v/aste wood-Portland cement
combinations in Sv”/itzerland.

The general picture obtained was that the more
successful waste wood-resin plants v/ere concentrating on the
thicker products fr™~n about 1/2 in. to 1 in. thick. These
had a good sale as core stock and panelsor for purposes
for which thinner I/U in. boards were not satisfactory.

It is believed that production cost of the thicker boards
compared favourably v™ith that for core stock made by the
more orthodox methods from solid timber. Where plant
production was confined to the thinner sizesso that
competition with typical fibre based or felted hard boards
wasb or had been? involved] the plants concerned did not
seem to have made much headway. It is doubtful whether
the production costs of the thinner boards using synthetic
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resin binders could compete with that of the felted
hardboards of similar thickness.
It was also noticeable that, whereas the thicker

board appeared to remain flat and dimensionally stable
the thinner boards tended to

This was particularly
in which the wood

during handling and storage,
diotox t t.j an appreciable degree.
noticed in chip or shavings boards,
particles tended to orient parallel to the board face.
It IB believed that a permanent field in industry
has been, or can fairly readily be established for granular
of the
and cinder used - whether sawdust, shavings, veneer

133337"27,°" 37™N3“0 resins, animal or
bjxyx,Lx, tannins, etc. on the other hand -
will of course, depend on local conditions.
V/oo™wste-synaetjal resin combinations
Svz: «ﬁSl’l@Wd

In Switzerland the outstanding wood wast _  <in
ErOdUCt examined was Novopan5 which is produced in Zurich
y Novopan AG« ¢ 5 an extremely attractive hoard or

panel 1t has a core of lightly processed wood chips

(about half the thickness and half the length of
a match

stack) bonded with urea formaldehyde resin. The )
core is

faced on both surfaces with a thin layer of hard d
) . resse

shavings of extreme thinness, and these also are E ded

with synthetic resin. The plant produced, about onae

day. Pt ) ] one ton per
' 'as claimed that the cost of plant installation

was ahOU 5 mjllion Swiss francs, which was then

aPPr oximately equal to £150,000 sterling, on this basis the
cos-G was about £6,500 sterling per ton of production

pKn,
er da Novopan is sold in SWltzerIand at uric
1/ orlan(zsjat prlces ranlgmg

rom a
-/- a square foot for 8 mm
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stock to about 1/9d. per square foot for 25 mm. (1 1in.)
thick stock.

At the time of my visit American engineers were
examining the plant and. production processes have now been
engineered along American lines by the Wonderwood
Corporation of California. Production in the U.S_A, under
the name Wonderbord is being undertaken by the American
Plywood Corporation who are building a plant to produce 50
million square feet per annum on the 3/S in. thick basis,
(O England

In England a number of factox’iesj namely Jicwood
Pty. Ltd., British Plimber, British Artificial Resin Co.
Ltd. p Metropolitan Plywood Company and Borst Bros., were
found to be in commercial production of shavings or
granular wood-resin boards, i Inspected production methods
of British Plimber and Jicwood Pty. Ltd., and discussed
production methods with Moulded Components Pty. Ltd., who
have now ceased production.

At British Plimber and Jicwood Pty. Ltd., the
production rate appi’oximated 20 tons per day (i.e. approx,
8,500 square feet per day iIn 8 ft.x 4 ft.x 3/4 in. thick
boards) which was claimed to be about the minimum economic
size for a commercial plant, it was found that the
production of one ton required about 25 man-hours, including
all operations from the receipt of Incoming waste to the
despatch of the finished article. Details of equipment
used, mix proportions and production techniques v/ere
obtained and are available to any who are specifically
interested.

From the figures quoted it was clear that the
overall cost of equipment installed at these plants was not
less than £60,000, so that with boiler plant, buildings etc.¢
installation costs would be not less than £75s>000 to £100,000
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This gives a plant installation cost of at least £WO-—
£5000 per ton of prodnotion per day. The retail price of
Plimber ranged from about 1/- per square foot for 3/8 in.
thick board to 1/5d. per square foot for 7/8 in. board.
The urea resin cost was 7d. per Ib. when in the form of a

liquid with 72 per cent, of solids.
(G) Sweden

The Svenska Cellulose A.B. at KramforSj, has
installed a waste wood resin board plant to produce, on a
two shift basis, some Ji million square feet per annum in
the form of 10 ft.x 5 ft.x 3/i|] in. board. It was claimed
that this plant was operating on a semi-commercial scale.
The Swedish authorities interviewed claimed a plant for
continuous commercial operation should have a minimum
capacity of from 4 million to 5 million square feet per annum
(say™ 25 tons per day).

The retail price of the plain unfaced board
produced was quoted at about 1/2d. per square foot, the
urea resin cost being about 1/ld. per Ib. on a solid basis.
Waste w_ood-Portland cement products

The waste wood-Portland cement product examined
It 1s manufactured

Plants are also
it is prepared from

was a building material called Durlsol.
at Dietikon near Zurich, Switzerland.

established in Belgium and Denmark.
wood shavings with Portland cement used as the binder.
product is made in a number of forms including wall slabs
and building blocks for exterior and internal wall
construction, ceiling slabs, etc. Durisol A. G. is some 10
years old and has about 60 works employees and 20 staff
including engineers, draftsmen and clerks. The plant

appeared, to be well established..
J-he wood shavings for the manufacture of this

The
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product are drawn from a radius of some 60 milesj the
average cost landed at the factory being the equivalent of
about 5/6d. per cubic yard. The wood waste-cement slabs
are produced either as plain slabs) or with one face
coated with a neat cement rendering and the other with a
plaster rendering, or with both faces plaster coated.

The longer edges of the rectangular slabs are tongued and
grooved bo give a high standard of jointing without any
separate junctioning arrangement. The principle of
allowing free movement for a product including such
hygroscopic material as wood, is also allowed for in
construction. No evidence of warping was seen and the
building examined appeared to be entirely satisfactory.

Houses constructed with cement rendered hollow bricks of
this material wore inspected. These looked very attractive.

The selling price of the unfaced slabs was given

as ranging from about 2/10d. per square yard in 3 cm.
(1 3/16 in.) thickness to about 5/6d. per square yard in

the 6 cm. (2 3/8 in.) thickness. The faced slabs ready
for erection as external walls cost about I15/- per square
yard. 1t was claimed construction costs for buildings
constructed of this material was about 7 per cent, less
than that for brick buildings.

Details of manufacturing techniques and the mix
proportions are available on enquiry.

5« RAHWAY SLEEPERS
A"  AUSTRMJAN STi1INDARDS

. Following a recommendation of
last Year®s conferences the Division of Forest Products

prepared a working plan for grading studies to be undertaken

on permanent way railway sleepers. This working plan
(sub-project U.7-0) has been distributed to the states, and



ZcZ iI- New south Imes,

><T Tasmania, 1t Is understood that
issued standard for railway sleepers in

~es ern Awustralia covers the situation there, and that

OU h Awustralia is not yet ready to prepare a standard for

rauiata pine sleepers.
analysis of data, we
that a punch card b, 5o for 1):/ield recording, p\r,\(,)epc;i:\i
foundJ_ho?/everp_!”hat the punching and printing of sncn
o i, 7ot piving 15 KEI o b
' our Statistical Section jzgvises

that punched cards are satisfactory only when a fev7
hund_red_ a_re handled at one time, nt the suggestion of the
statisticians, WQ have |goked into the possibilities of
using cards of the "HBIIHMA type. We find that these
) ) ) adapted to the needs of the sleeper
'f‘VeSF'Qa“O_” analysis is likely po be greatly
S|mpI|f|'ed i "they are used, firms experienced, in their
use advise ns (5 prepare a printed field sheet arranged in
such a way as {5 simplify the transference of field data
on 10 2 .h4ed Hollerith card by punching. Consequently
we have |afted a new field sheet embracing the range of
defects details formerly set out on our draft
with the printing of this field sheet hs Soon &2 Bigceed

a es can indicate the number they are likely to require
The number should be fixed by the maximum number of
sleeper exMinations, our suggestion is that New South
Lrsi Q-"eensland and Tasmania should examine as
many sleepers as possible (minimum 2,000). Western
Australia is already provided for and South Australia has
been omitted because P~ radi”™ will be subject to a

specification to be drafted later.
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-1—22 said that the working plan, subject
IS satisfactory but 2,000 sleepers per
probably elsowher

the JtnnZ
tsS """ X varies with supply, when

I pp yjLs short, the
peoification is lenient,
rops off until the plate-layers reject them as

unsatisfactory. This brings about a tightening of the
specification. As we are taking inspectors®™ standards as
as our own and their standards are variable, an adequate
ample of sleepers over a number of periods would be
needed. As mills produce 500 to 700 per week, it is
suggested that a week"s production be examined at three or
four periods through the year to determine the variability
taking place in the acceptance standard. These 2 000
Sleepers would suffice for sampling the North Coast, but

other districts have different timber species and to
iIs estimated that 10,000 to 12,000

to modJfi
difications,

Iinspector”s iInterpretation of the
and the standard of sleepers

s™ple all districts it
s eetuy would be required by Nev/ South Wales.
indicated that the Queensland Railways
® Q*F,S. regard the problem as urgent. Species
hoZ™tr™""b fiave been creosoted to determine
should™"™ 3 ““ service. Discussion with the railways
hould indicate the number of sheets required.

suggested that assistance in Victoria
oiven to the field part of the investigation.

said that it appeared 207000 to
oi“eb 3 necessary. He asked if our present

punched card system could be used.

—replied that when numbers exceed
00, our card system is very cumbersome, whereas the Holerith
e tioierith

systeri accommodates thousands.*

would be
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Mr, Huddleston felt that Instead of adopting
inspectors’ variable standardsa specification should he
drafted defining size of defects) their position”™ and under
what circcmstances sleepers are acceptable.

Mr, Turnhull said i1t appears that 25s000 sheets
would he satisfactory.

B* high pressure preservation TRBATMENT/ANB
C. FIELD"TEST ”

Nj~es A technioal paper on this subject - titled "Rail
Sleeper Treatment and specification” and
numbered 5B - has been printed in Vol.l. The
discussion follows -

Mr. Tack suggested that Items 5B and 50 he
treated together. He reported that the Division’s high
pressure cylinder was tested in Sydney to a pressure of
19500 Ib./sq.in. and the method of door sealing proved
quite successful.

A resume was given of the proposed sleeper
treatments in the various States. It was stated that
sleepers V/ill be seasoned only enough to give 6 to 8 Ib./cu.
ft. uptakes and satisfactory end penetration. A request
was made to Western Australia for a 1/2 gallon sample of
the creosote oil and fuel oil mixjsure they intend using for
surface treatment,

Mr. McAdam asked the cost of the high pressure
cylinder and its installation.

Mr. Tack replied that the cylinder cost £17200 and
the total installation cost including cylinder and auxiliary
equipment iIs not expected to exceed £27°500. On a
commercial scale the larger cylinder needed) together with
auxiliary equipments may cost approximately £8j000. The
relatively short treatment schedules prepared for the high
pressure impregnation project tend to compensate for the
small charge of timber and high cost of the equipment
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relative to similar eguipment for low pressure treatment of

softwoods.
pointed, out that there are physical

limits to the diameter of such a high pressure cylinder.

and the wel&éng, the X-ray and heat treatment %aC|Pr£fg§ed

a™ai Q le. There is no theoretical limit to the length.

for rolling and welding 21 m. thick steel which would

ow a cylinder of some 4 to 5 ft. diameter to be

a

withstand a pressure of 1,000 Ib./sqg.in.
This IS possibly the largest unit which could be
manufactured, in Australia at present,

e A cp - i
_MLJ Mm:3.m1asmm: if in view of the shortage of
durable timbers in New Guinea, _ _
i i other New Guinea timbers
could be included in the test?
reouir replied that an estimate of the treatment
requirements of New Guinea species could be made from a
few small scale, low pressure tests.
.OXarke asked whether the specification for
Sleepers to be used iIn the high pressure treatment
investigation was satisfactory.
ASSENT

to dock snApZ"A

“£-" Taok said when moisture conditions are
Judged to be suitable- for adequate end penetration of

preservative.
Mn-Gregson stated that the proposed end-ooatine-

IS a departure from railway practice. Thi f ®
interpretation of tests. 1S may contuse
iPthe* el r~bus are not exactly

parallel
1-eld, but the obaect of end-coating is to
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control end drying and end splitting.. To obviate docking”
the use of soluble end.coatings iIs being investigated.

One possibility - "Preservax’ - is soluble iIn creosotes and
v/ould not interfere with treatment. To reduce end splitting
it Is hoped to encourage end-coating as normal field
practice.

Mr. Clarke asked v/hethers instead of docking
three inches from the end of each sleeper, 1/2 in. would
be sufficient?

Mr. Tack replied that probably it would not, as
end checks would be longer than that.

Mr. Clarke suggested that as checks were present
in sleepers cut for service in the ordinary way they should
not be excluded from the test sleepers.

Mr. Da Costa asked if it would be possible to
encourage docking of split ends in all sleepers in service?

Mr._ Clarke said that it may be.

Mr, Dale stated that checking is a variable which
Is hard to control, especially as the source of supply of
timoer 1is uncertain. At each end 3 in. extra length has
been provided for docking to allow for possible omission of
end-coating in field.

Mr. (Jottstein added that 3 in.* was selected as
being approximate maximum length of end checks.

Mr. Clarke asked what was to happen at the North
Melbourne yard. Were all sleepers coated?

Mr. Tack said sleepers will be coated as soon as
possible after cutting.

Mr. Irvine: AlIl should be coated in the field
v/here the damage otherwise occurs.

Mr. Clarke asked whether uncoated sleepers could
be included iIn the test.
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suggested that the experiment had two
aspects - the effect of moisture content on end penetration
and] the effect of end checks on service life.

MEJL fuck said that a test of the effect of end
splits on treatment would not provide a fair comparison
between treatments unless all sleepers had the same degree
of checking and other mechanical defects.

ME+ Glarke asked whether small cracks or end
drying checks were disadvantageous?

MAIANTuck replied that trouble arose through
subsequent iIncrease in the size of checks.

suggested that checks did not matter
in dealing with treated sleepers, as they would be filled

with creosote.
Mi-Sliiaaer asked whether preservation is possible

through an end-coat.
SEi_21arke replied that it would be possible through
some end coats.

added that satisfactory penetration
is probable as penetration is achieved

rough "Preservax"
In open tanks.

through each coat on timber treated

stated that he was iIn agreement with
Gregson that if the condition of sleepers at the beginning

0 the test is not likely to be mot with in practice, the
results are iImpractical. tne

ME-- .G3-arke added that this was so unless end-
coating and docking become established as normal practices
AS there are two ends to the sleepers, could the two
treatments be compared in the same sleeper?

d*aok replied that this would be unsatisfactory

because one end would fail before the other, and that the

life of the better treatment would be unknown.
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suggested that the matter he left with
Mr. Tack and that some sleepers should not he end-coated.
B. THE MEGHMIG/iL FAILURE OF RAILWiiY SLEEPERS

° Since the last Gonference we have
worked on a number of aspects previously discussed. Others
End-coatings have received special
inspection has shown that very

in warm, dry weather and

remain untouched.
attention. A field

considerable end splitting occurs
that end-coating at the stump would he necessary to prevent

this. After eliminating a number of coatings by moisture

barrier and exposure tests, we set up 2 stacks of sawn
sleepers. One of these was open piled and the

other block stacked to check the effectiveness of three

Many otherwise good coatings were

promising coatings.
drying

ruled out by considerations of ease of application,
time, pot life, cost, etc.

To date the best of the three selected coatings
IS a wax type coat, applied hot. This is effective iIn
stopping end cheoklIngjbut does not prevent the spread of
checks across the end from the other surfaces. While it is

too early to be sure it soems probable that end coats by

thorasolves will not be of much use. However 1In association

with surface coatings they may have considerable value.
Overseas findings bear this out.

The possibility of surface coatings reducing
weathering breakdown is to bo Investigated by means of a
large scale exposure test of various treatments to be set
up at Highett. Overseas interest iIn this possibility is
increasing, both for pressure treated and untreated ties,
promising results have been obtained from sleepers which*
have been pressure treated with coal-tar and which have
formed tarry coatings on their surfaces, sleepers treated
with asphalt base coatings have also shown promise.
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mie pressure treatment with oily mixtures will
undoubtedly reduce "weathering” the possibilities of greasy
or bituminous base coatings, particularly in dry areas with

lowy eeeay Razavd, are worthy of more attention, it is
oped that one largo scale field trial will bo commenced

Shortly,

The exposure tests at Highett will cover
dowels and also

the si ™ ©veiling of the upper surface, and slotting
e Sleeper ends. The tests will be applied to quarter and

back sawn sleepers and will possibly include hewn sleepers
to compare weathering differences. it is interesting that

ome scout tests of quarter-sawn sleepers of e. oblloua

s ow considerable surface corrugation resulting from
collapse, but less checking than the backsawn surfaces.

The effect of collapse In susceptible species may offset
other possible advantages of the quartersawn sleeper.
from three or four track inspections,

Ilold ‘work has been dor1_eA but in the next year it is hoped
to make a survey of moigy e contents of sleepers in the
track in Victoria,  ajready information has been obtained
on _track tempe_ra_tureggS using thermocouples set in the track
behind the Division, | oot summer (not a hot one) s rail and
sleeper temperatures up By 1507F. were recorded.  This
corresponds to surface e.m.c’s of 3 per cent, a
continuous record of temperatures was obtained with a
portable 6 point instrument, Moisture contents will be
m r INn winter an mmer . .

easured ter and su e_9 using a resistance type meter
on permanent electrodes set |, large number of sleepers

throughout Victoria. . . .
] cﬁogﬁnn - obtained will give a better
thermS s4 ~xmenslonal and moisture changes and

Oof sIXerr ™ """ contribute towards failure

01 Sleepers m service.

little
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Rail fastenings have also received special
attention, m particular, a number of tests have been made
on then™lateral shear resistance of the common out spike
fastening, with and without rail plates. Spikes by
themselves have a surprisingly low shear resistance oven
in dense timbers, but we have improved this considerably
y using 21 in. shear plates on the spikes. The practical
possibilities of this method will need to be determined
from track tests.

It is hoped soon to start an investigation of the
s rains set up by spike driving. This will be related to
exposuremtests in which a study wvill be made of the
propagation of splits resulting from spike driving.

Mr.i_Glarke suggested that sleeper investigations
e ex ended to other States, in particular the work on
shear plates could be handled by the States.

Mr. Watson agreed and felt that results in
Victoria may not compare with similar tests in Queensland,
where spikes are often badly cat.

was doubtful of the help the Tasmanian
Cro/ernment might give”™ but he felt collaboration with the
State Railways would be possible.

emphasized that any such test should
include the active participation of the Forestry Services

It was suggested that Hr. Cooper might be a good contact ’
with the Railways. The shear plate test should not be very
elaborate but would require a suitable section of track
relaid on arrangement with the Railways, and then

subsequent inspections.
Ms*_Royne said he wou_ld endeavour to arrange it.
_ N1 TG stated that in drying tests using
different end-coats, better coats
. ) slow down the rate of
drying and reduce end checking.
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Wripht suggested using sawcuts to simulate
in sleepers and so accommodate strains which

end checks

develop on drying.
asked where the saw cuts would he

made .
Mri_JItt:ight replied that the position would vary.
Hr. Tack reminded delegates that preservation

in preventing end checking, in this

would have an effect
is probably not

regard the total absorption of preservative

critical, but adequate penetration is necessary.

MS'—B]?yant felt that Mr, Huddleston would be
interested In having tests installed in New South Wales.

Mr. Clarke summed up by saying that the
mechanical tests on sleepers will be spread among the States

6. PRESERVATION INVESTIGATIONS

A. POLES
At the last Conference it was decided
Pole Bulletin should be produced during the

that the new
and that a pole questionnaire should be

coming year,
forwarded to the various states with the object of

extending or setting up new pole tests in New South Wales,

Queensland and New Guinea. However, with the absence
abroad of Mr. N. Tamblyn, officer in Charge of the

preservation Section, the vacancy of another Research

Officer position and the demands of our current research,

field and contact work, it has been impossible to complete

the programme. Because it has been necessary to defer pole
inspections and re-treatments both in Victoria and New South
is considered desirable that

Wales until early next year, it
issued

the pole bulletin and questionnaire should not be

until after these inspections.
N"ON1 asked for an estimate of when the
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bulletin v/ould appear.
Mr. Tack replied that i1t would be within the
twelve months following the pole inspections.

B. CROSS-ARM SURVEY
Mr. Beesley, In co-operation with the P.M.S.’s
Department a survey was started in 1947 to determine the
principal causes of failure of crossarms in service throughout
Australia, to consider the possibilities of modifying P.M.G.
specifications so as to admit a wider range of timber
grades without lov/ering the expected life and to suggest
preservatives or other improved practices to counteract the
chief hazards.
So far inspections have been completed in three
States (Western Australia, Victoria and Rew South Wales)
and one report has been prepared. Arrangements are in
hand for iInspections in the remaining States, commencing
with Queensland.
The main conclusions reached, as a result of the
survey in Western Australia, may be summarized as follows;-
(1) Karri arms (about 75 per cent, of the total
inspected) failed principally from decay (43 per
cent.), termite attack (29 per cent.) and splitting
(22 per cent.), of the 674 karri arms inspected only
7 per cent, were considered as not having reached the
end of their useful service life.

(2) Jarrah arms (about 20 per cent, of the total inspected)
failed principally from splitting (40 per cent.), decay
(22 per cent.) and termite attack (11 per cent.), of
the 163 jarrah arms inspected over 40 per cent, were
"considered as still fit for service.

(3) With both karri and jarrah, the importance of
eplitting as a cause of failure was related to rainfall,



48

becoming increasingly severe with decrease in rainfall.
On the other hand decay assumed greatest importance in
areas of highest rainfall.
The principal recommendations made iIn the report
were

(a) Thorough iImpregnation of arms with an oil-type
preservative for protection against decay and termite attack.
Oils have an additional beneficial effect in retarding the
mechanical breakdown caused by splitting and weathering.

A conservative estimate suggests that failure to apply
preservative treatment is causing an annual loss of
£11,000 in Western Australia alone.

(b) As a temporary measure the immediate treatment of
all new karri arms with a "light oil solvent"™ preservative
was suggested. Since the useful life of a crossarm is to
some extent dependant upon the life of the pole it is
essentia?, that the maximum life of poles should be ensured
by treatment.

(©) Improved seasoning practice and the end-coating
of al?, arms immediately after cutting were also recommended.

The results of the inspections iIn Victoria and New
South Wales have not yet been fully analysed, but a rough
summary indicates that the general pattern of crossarm
behaviour does not differ greatly from that iIn Western
Australia.

The principal timbers used iIn Victoria appear to
be mountain ash, messmate and bluegum (constituting over
90 per cento of al?, arms recovered). For each species decay
accounted for about 50 per cent, of the fairlures, whilst
splitting was responsible for 33 per cent., 34 per cent.,
and 39 per cent., respectively. About 20 - 23 per cent, of
the recoverad arms were considered as fTit for further
service. Corresponding figures for jarrah and tallow*vood.
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which made up about 10 per cent, of the total, are splitting
63 per cent., decay 16 per cent, and still serviceable

62 per cent.
In New South Wales, three stations in the
southern part of the State of New South Wales averaged 50

for splitting, 20 per cent, each for decay and

per cent,
still serviceable.

termite attack and 29 per cent,
The data from these two iInspections has been
handed to the Section of Mathematical Statistics for
sorting with Hollerith punch-card equipment.
The inspection of recovered arms in Queensland has
been tentatively arranged for about April, 1951. The P.M.Q.
have been asked to collect between 1,500 and 2,000 arms;
in depots at Cairns, Townsville, Rockhampton, Toowoomba*,

Nambour, Maryborough and Brisbane.
Some iInteresting minor tests have been put in
hand as a result of the survey to date*-

From Western Australia jarrah and karri arms
(50 of each) are to be supplied for treatability testing

under high pressure, and will be compared with messmate

from Victoria and blackbutt from New South Wales.

From Victoria, about 30 arms (mixed species) will
be given seasoning tests to examine factors causing
splitting. These may be followed by mechanical tests

as well.

After the Division’s high pressure cylinder is in
operation, it is planned to conduct a large scale service
test to examine the effect of Impregnation on crossarm
behaviour. Details of this test have not yet been

decided upon and suggestions will be welcomed.
Arising out of the survey so far, a few points are
worthy of comment. The incidence of splitting and its

seriousness is not generally realized and any steps that
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can be taken to reduce this will have real economic
advantage. Durability does not seem to be an indispensable
requirement, so that the range of species acceptable to

the P.M.G-. should not be limited to the comparatively small
number at present listed.

It was evident to the inspecting officer that
there v/as need amongst inspecting officers of the P.M.G. for
very much more education in timber use, identification and
appreciation of the requirements of timber for specific
purposes. Also, a short course in Wood Technology,
suitable for P.M.G. engineers and executive officers, would
be i1nvaluable in bringing them up-to-date with current
trends in preservation and utilization.

The latest development in U.S.A, includes the use
of natural round crossarms. These can be treated easily
by an open tank method, and may be worthy of investigation
under Australian conditions.

Mr. Clarke drev/ attention to the fact that the
survey was only on such crossarms as have been removed, from
service.

Mr._ Cay asked i1f there was a figure for termite
attack on karri cross-arms inspected in New South Wales.

Mr, Beesley replied that it v/as 29 per cent, 1in
New South Wales, compared with 11 per cent, maximum (Albury)
in Victoria.

Mr. Gay asked i1f Mr. Beesley knew what species of
termites v/ere responsible for crossarm failures in V/estern
Australia.

Mr. Beesley replied that no figures were available
because crossarms v/ere removed from service as much as three
years before inspection and secondary breakdown had occurred.

Mr. Gregson asked how the economic loss was
estimated, as it appeared very high for Western Australia.



51

He suggested that considerable care would be necessary in
interpretation of results and fixing figures.

~£+ Beesle_y again drew attention to the fact that
the survey was made only on crossarms removed from service.
He said the P.M.G. do not know the number in service, the
proportion of each timber species, or the expected length of
life. The economic loss was calculated on the replacement
cost of crossarms removed during a certain period of time
(about 1 year). The figure was estimated as £11,000 for

VWWestern Australia and £2,000,000 for the whole of Australia.

advised caution on this estimate,
because large numbers of the arms removed are still fit for
servioG.

stated, that 25 per cent, are still fit
for service hut had been removed because when an old pole

IS removed the old arms are not replaced on the nev/ pole.
Another reason for removal of good arms is the placing of
main lines underground.

stated that Queensland would like a
survey there as soon as possible. He asked if it were
possible to distinguish primary breakdovm in stored

recovered arms.
replied that it is very difficulty
especially with termite attack, but an attempt is made.

saild that as crossarms usually outlive
the pole by many years in termite country”™ but are rarely

re-used when a pole is replaced, it is important to preserve

the pole.

C. FSHGS POSTS

loje' A technical paper on this subject - titled

Preservation of Fence Posts” and_numbered 6d -
has been printed in Vol.l. The discussion follows -

referred to the preprinted paper and
stressed the need for propaganda to tell the public the value of
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treatment of fence posts. He suggested, co-operation
between the State forestry commissions, State farms etc.

Mr. Payne asked, if Division of Forest Products
could, indicate the life of an E. oblipua post after
treating.

Mr. Qlarke suggested JO years as a conservative
estimate

Mr. Payne agreed to publicise preservative
treatment of posts, as the position is economically
urgent iIn various parts of Tasmania.

Mr, Thomas said that the cost of creosote made
treated round posts more expensive than split posts in South
Australia. Treated P. radiata posts compared with concrete
posts 1in price.

Mr. Huddleston said that D.W.T. had published a
Bulletin on fence posts, which resulted i1in many enquiries
from farmers. The staff situation has prevented enquiries
being followed up. [Insufficient labour makes Mr. Beesley’s
proposal i1mpracticable. However New South Wales are
prepared to make a 16 mm. film on the subject for showing in
rural districts ,and would make copies available to other
States. They would co-operate also with the Departments of
Agriculture and Soil Conservation, but could do no more.

Mr. Clarke pointed out a weakness in the Division
of Forest Products’' pamphlet, which v/as written for the
farmer when labour was abundant, but money scarce. He felt
that the pamphlet should be directed to commercial firms as
the farmer was probably short of labour, but prepared to
pay for a good service.

Mr. Huddleston said that D.W.T. would be prepared
to treat posts at the Putney plant, but questioned whether

farmers would pay for transport.
Mr. Clarke agreed and suggested that a number of
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portable treating plants be set up.
stated that the New South Wales

Electricity authority has recently set up a treating plant

capable of treating electrical poles. They would probably

welcome the extra mwork.
SMALL .SPECIMEN FIELD TESTS
reported the position in regard to the
proposed field tests in New Guinea. He said Mr, Tamblyn
suggested to Mr. McAdam that 100 specimens (possibly of taun)
be set up at each of 2 or 3 different sites. At each site
minimum sets of 10 specimens would be treated, each with one
of 10 preservatives and then installed. The sites suggested
were - (a) Lae - warm and very wet,
(b) Port Moresby - long dry period,
(c) Mountain site - for comparison with central
highland plateau - wet and somewhat cooler.

It was later suggested to Mr. Womersley that two
loadings of each preservative - normal, and 50 per cent,
higher - should be used with 100-150 specimens at each site.
A minimum of 10 specimens should bo used for each treatment.

Tests were intended to give preliminary information on the

comparative behaviour of various types of preservatives

which are available in Australia. (D.P.P. preferred 2 in.

X 2 in. specimens.).
A second proposal was that 3 or i. representative

species be used. These would be sawn 2 ft.x 2 in. X 2 1in
and round billets to a maximum of 5 in. diameter. The sites
would be similar to those for taun, and the treatments as
under - (a) open tank creosote oil

(b) open tank C2G

(c) cold, soak pentachlorphenol - 4 to 24 hoars

" copper naphthenate
(e) untreated, controls.
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This test should give some idea of the effectiveness
of the most immediately practicable treatments> Mr. Tamhlyn
did not consider surface treatments worth trying,

on a subsequent visit to the Territoryj Mr. Tack
discussed field tests of small specimens with Mr. J,
Woraersley and inspected the proposed site for a graveyard
test (near Botanical Gardens). Subsequentlysmayj’
specimens (6 In.x 1" in.x 1-* In.) of 10 species Vv/ere
received by the Division of Forest Products. These were
given a soak treatment in pentachlorphenol solution to
investigate their relative absorptions. The order of
absorption v/as klinki pine? kwila? New Guinea rosewood?
taun? busu plum? erima? and New Guinea walnut.

In addition? a set of small stakes were sent to
Lae for decay hazard testing to obtain information for
comparison with matched specimens at Belgrave? Ballarat?
Toolangi? and Highett in Victoria.

Mr, McAdam said that it was hoped soon to install
graveyard tests. Already the material has been selected?
but staff shortage is causing a delay.

Mr. Cokley asked on what basis should the
susceptibility to decay and termite attack be assessed.
Queensland Forestry Service propose to install a test in
Brisbane suburbs and would appreciate a matched set from
Division of Forest Products.

MrATack replied that the method of appraisement of
specimens? standardized in Division of Forest Products tests?
Is by visual examination. A copy of our appraisal methods
can be supplied.

Mr. Da Costa stated that another series of matched
sets could be prepared and one set sent to Mr. Cokley.

Mr. Cokley said that Queensland Forestry Service
would not require them until December.
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E+ PHYSIOLOGICAL EFFECT OF PRESERVATIVES-

technical paper on this subject - titled "Timber
Preservatives - Physiological Effects” and
numbered 6e “ has been printed in Vol.l. The
discussion follows -

Mr.. West asked if the printed summary contained all
information required by the Conference. He added that
pentachlorphenol appeared to be the only preservative whose
effects were under suspicion. However its vapour pressure
is low and it is only at high temperatures that there is
any hazard. Precautions might be necessary during mixing
and making up solution.

Mr» Tack said that the statement covers what we
require to know of the preservatives dealt with but it will
be of value if L.ReL. c.an assist again by determining the
physiological effects of the main toxic constituents of other
preservatives ] both proprietary and non-proprietary.

Mr. West suggested thar D.R.L. would be glad to
co-operate.

Mr> Cokley stated that in Queensland it has been
found that sodium pentachlorphenate and the oil solution of
the phenol may be controlled by suitable barrier creams.

For fluorides Br® Cordon’s work indicates that protective
clothing may be necessaryparticularly during mixing.

Mr. Beesley said the increase in use of some
preservatives) particularly those with high arsenical
contents] suggests the need for warning labelsparticularly
when the preservatives are used on wood in cotSg high chairs
etc, which might be chewed by babies.

Mr., Huddleston stated that D.V/.T.’s policy is to
leave the study of the physiological effects of preservatives
to the various Departments concerned.

Mra Clarke suggested that this sort of effect is
more a possibility than a probability.
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mtechnical paper on this subject - titled "The
Laboratory Evaluation of preservatives™ and
numbered 6Ff - has been printed in Vol.l. The
discussion follows -

Mr. Da Posta said that field tests are generally
too slowJ and it is desirable to have laboratory tests from
v/hich puickj reliable results may be obtained. It is hoped
that the /American Wood Preserver’s Association who have
sponsored laboratory testsj will have a standard
specification available soon. The importance of correlating
laboratory and field results was emphasized® and a regiuest
made to Conference that whenever field tests were being
installed by the forest services) matched samples of timber
and the preservative used should be sent to the Division
of Forest Products for laboratory tests to be correlated with
the field test. Division of Forest products should be
able to obtain sufficient material for testing each
preservative from a piece of timber about 4 Iin.x 4 in.x 3 ft.
long.

Resolution: It v/as resolved that any field test
initiated by the forest services throughout the Commonwealth
be paralleled with laboratory tests at the Division of Forest
Products on matched specimens sent in by the particular
State service.

* laborzftory tests on decay resistance

Mr. Da Costa reported that a satisfactory
technique has been evolved™ but the start of work was
awaiting completion of new incubation rooms and the arrival of
test material. Arrangements for an International co-
operative test on laboratory decay techniques have been
made. Dr. FindlayPrinces Risboroughj is to be co-
ordinator} and it is hoped to collect material and start
tests as soon as Mr. Tamblyn returns from overseas.
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In addition to laboratory estimation of
differences in decay resistance betv/een species™ the effect
of silvicaltaral treatment would be iInvestigated. The
Queensland Forest Service promised to supply fast and
slowly grown ironbarks for this iInvestigation. Other
States have been asked if they are iInterested in the
testing of any particular species.

suggested that Western Australia might
be iInterested in testing jarrah.

Mr.*—————uy affirmed that jarrah re—growth which
has a wide sapwood might be worth testing.

QI" bfOTUS SUSCEPTIBLE TIMBER IN Q.UFFNSTi/Un

Note, A technicalipaper on this subject - titled '"The
Present Position of Preservative Treatment of

ni~bered 6H - has been printegu?ﬁn§g?PF. a?ﬁe
discussion follows - x.X. lee
dealt with some of the points of the
pre-printed paper in more detail.

- The adequacy of supplies has often been
questionedd but never satisfactorily answered. Most
Queensland applications for supply which have been made
since June have been cut by at least 50 per cent. This has
the effect that companies are required to work on a 3 months

new Gomp.anies” proposing to establish treatment
Three alternative assessments of

suppler and
plants are discouraged.
requirements have been made - one based on chemical analysis

of the treated timber; a second based on estimated
requirements of treatment plantd consumption and a third

based on Theoretical dosage requirements.
From these estimates] it Is considered that 332 short

tons are needed in Queensland this year, of this 53 tons
are required for veneer and the remainder for sawn timber
treatment.
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Import duty on Borax ie £2/10/- per ton, whereas

| |
it is

one acid for timber treatment is duty free,
considered that the duty on Borax constitutes unfair
discrimination against timber treatments using this chemical

0 erence was asked to approach the Commonwealth
Authorities to remedy this situation.
was surprised to hear of the shortage in
Queensland as the supply in New South Wales is adequate.

MEi1-Beesley added that boric acid was not short in

Mr~ack asked whether boric and borax comes from

dollar sources.
replied that most of it did.
—(.j-8.x"ke asked. whGfch.er ony -
held, up by a shortage. Queensland firm was
Mn_GoklI”™ replied that some were - two Firms
had to.borrow from others and repay when supplies arrived,

firms are overstocking while a few are over-ordering.
SEa-Fosl stated that three Nev/ South Wales firms
over- ought and then decided to sell their excess supplies.
“Ei_Glarke recommended that the matter be referred
to the Commonwealth Forestry and Timber Bureau.

Mr~Hauser suggested that if a survey is made of

e PO..1 1on in other States, the licencing authorities

might be able to plan on a nation-wide basis.
M£1_Hu”™es”™ warned the Conference that boric
acid might be used by firms for other than timber

preservation.
Mr~_Gok3”™ outlined channels through which
licences are supplied, and agreed that it was a matter for

the C.F.T.B.
XENent Sche™es - MrMj~o”eE stated that originally

Queensland Forestry Service aimed at developing schedules
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or each susceptible species, lifter trials it was found

that a group system was possible. Groups are based on
density, porosity, ray structure, and soft tissue. Hr.
Cokley explained that he did not aim at minimum schedules
since the more refractory species in a charge might not be
adequately treated. He proposed that since 60 per cent, of
the timbers listed fall easily into groups, such a grouping
sys em replace species schedules and be defined as follows -
(1) Easily treated timbers, maximum density 30 Ib./cu.ft.
(type species-white cheesewood)
(2a) Moderately easily treated timber,
silky oak).
(2b) Refractory timbers,, (type species-tulip oak).
(3) Refractory timbers to the equivalent of spotted

(type species -

um.
4-) gemaining timhens j (eucalypts)
Ro work has been done on timber exceeding 3 in.
MEi_Rogl agreed that it is impossible to arrive at
individual schedules. He approved of the grouping system,
but questioned the relative group positions of tulip oak and

in thickness.

spotted gum.
MEN Glarke remarked that spotted gum 1is
notoriously variable. This would account for the difference

of opinion.

- Mr\_Coki”y said i1t was proposed to discuss
Tamblyn®s visit overseas and the
Protection hets and
surface treatment

The timber

this because of Mr.
publicity given by the Timber Users-®
Division of Forest Products Publications,
is understood to apply to the finished product.
may or may not be sterilized but if it is not sterilized
treatment is necessary i1Immediately after cutting. Queensland
Forestry Service has done work on surface coating with
sulphur .and K.55 creosote. He considered that firms having
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ilns could modify their treatment slightly by heat
ilizi ft f ti ! ificati
o filizing after surface coating,  fgy Specifieations 8
' - Bouth ,ifrican Specification for surface treatment
were discussesk.  jmer quoting figures he stressed the

importance of considerin i .
Ig commercial and legal requirements
It was suggested that for thick dimension timbers

treatments i
02 per censthOUId be per-mltted other than thoSe giving
- -== concentration at {ne centre} as follows

Timber less than 1 jn  thick .. total penetration ) treat-
Lin. v _ minimum 173 in. ) ment
penetration ) r?1]:)tr1etgs3
o 5seasoning
¥ oin. - minimum 1/2 in.
_ penetration % t:neeﬁ'f_
2 in. " ~ minimum 2/3 in. ) after 6
) penetration months
Over 2] in. *  _ minimum 1 in. seasoning

penetration

H ked Gay’ ini
A ?3 I\M—rl ay's, opinion as Whether the suggested depths

of ncnPtMH ‘
of penetration would be satisfactory.

M£i_Gay replied that the proposed depths seemed
adequate, on end f’aCGSS he found the maximum depth of
oviposition was - mm. On other faces i1t was less™ possibly
sufficient3 mm, and therefore 5 ram. penetration would be

thought that the views expressed by
Queensland were reasonable, but suggested that non-susceptible
species be used for large-dimension members.

ME£i_GoklgZ replied that this was difficult as the
supply IS restricted in regard to choice of timber.

Mr. Gj~“ke remarked that Queensland relies on the
fact that tulip oak is susceptible to get its supplies,
doubted whether in certain {z- Queensland was justified in
allowing incomplete treatment.
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Mr. Tack suggested that a specification perxnittino-
25 per cent, penetration of the cross-section could not be
applied to irregularly shaped articles. it would be better
to decide depths of penetration based on Mr. Gay’s work.

Mrj Hu<idleston stated that two matters were of

concern both to Queensland and New South Wales - to uphold
the principle that timber must remain immune despite working

subsequent to treatment, and the difficulty of tracing timber
after It has been worked and brands removed, to allow
checking against the type of approval originally given.
MEi. Cod ™ considered that there is little risk

of attack due to working, abrasion, or the Insertion of
He referred to South ~ifrican figures.
~i_Ciarke suggested that it was not advisable to
draw on overseas experience in this matter, it is the duty
of the Queensland Forestry Service to police the Act and
desirable for them to set out the problems and ask and heed

e opinions of this Conference, with regard to the degree
of protection of timber, it is well to err on the safe side
as otherwise manufacturers would soon be looking for cheaper

SCrews.

treatments.
I£1i_Mcildam asked how the depth of penetration in

an article is proved.
Ifrrlarke replied that it was necessary either
to destroy some of the articles or depend upon schedules.

suggested that pressure treatment may be

necessary.
. disagreed. He considered hot and cold

dip would be satisfactory. Although, with a mild schedule
there would be low penetrations only, 1t was hoped to get
adequate sterilization by maintaining temperatures between
140 and 160°F. fTor 2 hours; 1i.e. it was proposed to rely on

Chemical and heat sterilization.
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<=onsidered .that /2 hour should be an
adequate treatment time.
cautioned against incomplete treatment.

BOBER ATTACK IM

oo PPEr on tEishsubject_- titled
Attapt®h Timber Mygainst MaFine Berer
-iibtiaok in Queensland” .14 numbered 6J - has
been printed in Vol.l. ""rn0"qiscussion follows -~

MH/Jatson stated that a bulletin on this subject

was published 14 years ago, but it was pot sSyFFIGIERELY

known. He suggested that Division of Forest Products should
publish a Trade Circular covering marine borers iIn
Australian waters and including subject matter from its own
papers, those of the Maritime Services and Queensland
Forestry Service.

MEx-.Arnos replied that early next year a Bulletin

on siliceous timbers would be published. Research would be
conducted in future along three main lines -

(a) Impregnation of susceptible timbers with silica and
testing against borer attack.

(b) Investigation of the digestive mechanism of the

teredimidae. This project will be undertaken in co-operation

with the Zoology School, University of Melbourne
(c) The uptake of silica by various species. This project

will be undertaken in co-operation with the Botany School,

University of Melbourne.

In most ciflibsps there ie n ' S
i parallel between silica
content and resistance to attack. Forest red gum

(E2._:~retiGornis) is exceptional, the reason for its
resistance being at present unknown.

asked how many samples had been
examined for each species.
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stock at the Division of Forest Products. Sometimes only

one or two specimens were available, but usually several.

Initially a microscopic examination is made and where
silica is present this is followed by chemical estimations.

Is constant for a species. Susceptible

Silica accumulation
This

timber may be Impregnated with silica quite simply.
has been done, but so far specimens have not been subjected
to Iimmersion tests, it should be realized that the silica

con ent may be only an indicator of some other metabolic

process which produces substances toxic to teredines.
Mr. Briant., in referring to resistance of
Callitris, said that callltrol is not a phenol but is

chemically laevocitronellic acid.

I£i._S20fer suggested the possibilities of

explosives or ultrasonic vibration for the destructi f
on o

marine borers.
tg?,. Watson admitted the method could be

temporarily effective but considered its value limited

because the water contained millions of larvae which moved

in swift currents and were constant source of re-

infestation.

' termite investigations
A e <> —8Sect -

¥ [ b inted i
Vgi-}, The discussion folpgﬁs €en printed n

elaborated a few points mentioned
including various testing techniques,

identify termites accurately.

Note: titled ""Termite

in the

printed paper,
collections and the need to
He then™appealed to the various states to help build his

collection for both record and material purposes. He

described two testing techniques.

Ba£E+A,LaboratQry_ Techniquo - This method is -
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unique and gives highly satisfactory results. it is used

for testing wood, plastics and other materials. The
weighed test material is placed in a glass jar with moist
termite mound material and a definite number of termites
and kept under suitable conditions of temperature and
humidity for several months. The resistance of the
material i1s then rated on the weight eaten by the termites
and on the percentage survival of the colony.

At present the largest project 1is the testino-, 1in
co-operation with the various states, of the natural
resistance of various hardwoods, it is considered that 50
trees of each species should give a representative picture
covering the variability due to size, soil type, and general
locality of the various trees. Matched material i1s being
used by The Division of Forest Products for accelerated
fungal tests and it should be possible to determine whether

there i1s any correlation between decay and termite

resistance.
i ~ Mr, Gay described the
history of the development of the method now used for testing

treated or resistant timber and treated soil, a modification
has been used to test "ivall" boards and other materials
which, without protection from moisture absorption, may

suffer severely from decay or physical softening.

MEi. Bryant asked if he could send samples of
L.W.T. board for termite testing.

BL.a-.Say agreed to test the samples.

MEJ. C™ley congratulated Mr. Gay on the results.

MENITest asked 1f the laboratory method could be
used for testing wall-boards.

"Mplied that the method i1s satisfactory
and rigorous - the termites have no option, they must either
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eat or starve.
suggested that soil tests also give
the termites the no option,

ciisproved Mr. Cooper’s objection by
describing an example where the termites had discovered a

thin film of untreated surface soil and managed to avoid
the” treated earth. This could not always be guarded
Termites would not build directly on treated soil,
asked Mr. Gay if preservative loadings
used for borer control in Australia were effective against

termites.

against.

MEi_gaz replied that they were inadequate as at
least 0.5 per cent, concentration would be needed.

referred to the surprising amount of
damage caused by Mastotermes in the tropics and asked
whether plastic piping, which was light and therefore cheap
to transport, would fall against termites in Darwin.

MZi-GaZ replied that Polyvinyl chloride was the
most resistant of the plastics tried. It appeared that
smoothness of the surface was Important as extruded
material was more resistant than moulded.

1&i1JgoiSes asked whether the pentachlorphenol
tests were designed to control Mastotermes.

replied that they were not. They were

planned for local species.
“E"Hoiraes suggested that, due to probable

cracking of the concrete slab, there were very real

difficulties in exc-ludlng Mastotermes by slab construction.

__00rY agreed..
MEc_Glarte suggested that the problem of
might be over emphasized as i1t has limited
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Mp« Holmes asked, for information on the relative
resistances of Gallitris glanca and. Q. calcarata

Or_; Dadswell said, that Q. iIntratropica had a
higher resistance than G. glaaca

Mr. Tack added that G. intratropica is the best

G' calcarata is far behind in resistance to Mastotermes

Mr. Ghandhnri asked whether Mr. Gay had any
results for teak or other hardwoods grown in Pakistan.

Mrq Gay replied that teak is at least as good as
Cypress pine.

Mr, Watson remarked that Mastotermes was prevalent
in Townsville,

Mrg Tack stated that the resistance of timber to
attack varies with the different species of termites.

Mr. Gay added that only the relative resistance
of Australian timber species against Australian termites is
determined here,

*  borer investigations

STATISTICAL__ SURYEY OP DAMAGE BY BORERS TERMITES AND
D.EGAY IN AUSTRALIAN BUILDINGS
Nev/ South Wales Investigation

mHRtQ" A technical paper on this subject - titled "Statistical
Survey of Pest Damage in Housing” and numbered 8a -
has been printed in Vol.l. The discussion follows -

Mr, Huddleston stressed the desirability of a house
damage survey in all States and drew the attention of the
Conference to the questionnaire prepared by Messrs. Hartigan
and Tack foi” use iIn the survey.

Mrc Tack said i1t was suggested at last Conference
that the Division of Forest Products should extend the survey
to all States and analyse the results. After discussion with
the D.WoT,, it was decided to modify the existing
questionnaire. The present simplified form was evolved
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has been to compromise between the iInformation wanted and
the technical limitations of the inspectors. The Department
of Works and Housing have a well informed technical staff
and should be able to return the most valuable data.
Queensland and Hew Guinea Forest Services and other
interested bodies have agreed to co-operate. The first of
the revised forms have gone out and interim results should
be available early In the new year.

Mr, G-ay advised changing "white ants” to "termites”
on the form,

Mr, Clarke in referring to preprinted paper said
that it is iInteresting to note the iIncidence of termite
attack i1s iIndependent of age of the house.

Mr, Gregson asked if the forms had been sent to
the State Housing Authorities.

Mr, Tack replied that they were distributed
through the Works and Housing Departments iIn the various
States. He added that forms had not been directed to
Housing Commissions as these examine only new houses.

Mr. Gregson remarked that 37000 houses had been
erected iIn Western Australia over the last 4 years and some
of these had been attacked by termites.

Mr._ Clarke suggested that as termite attack occurs
in new houses) these should be included in the survey.
.ueensland Investigation

Note: A technical paper on this subject - titled "Borer
Attack in Timber Buildings” and numbered 8A(ii) -
has been printed in Vol.l. The discussion follows -

Mr, Huddlestonj in referring to Mr. V/atson’s
criticism of borer exterminatorsg said that this was also
an important problem, in New South Wales. He thought that the
problem indicated a need for early legislation. One firm he
cited actually planted evidence. He suggested inspectors
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should, he licenced,
agreed) but said the problem was not so
serious in Victoria. He drew attention to the fact that
large chemical firms supplied chemicals without considerin.
the effectiveness of their method of application.
and Mr~ok ™ agreed that licencing

Ox inspectors v/as advisahle.
ME1_2+arke stated that it was a matter for state

legislation. The conference could only advise on the

position.
and explained, that the

ME.f._J"3S"leston agreed,
ideas

object of raising the matter was to obtain any other

which might assist.
i"elt that the publication of the results
of the pest survey would meet the situation to some extent.
said that this was doubted,
because unscrupulous company®s Inspectors are very thorough
MEiNlarke remarked that propaganda had been
fairly effective in Victoria.
asked that Mr. Huddleston make a

resolution that action be taken.
MEJL Glarke agreed, but cautioned that as a borer

and tormiue pj?obtem does exist care is required in wording

a resolution.
MEi__.Hliddleston did not consider a resolution

necessary.

LYQTUS_SUS+356~g~BILITY R __ POR_GOMM/NCI~TIMBERS
Note subject - titled "TvetnzZ®
r - -on _n iol.l. The discussion follows -

ME, " HIi~NI2S™n suggested that for publication only

three gradings should be used, viz. - resistant, rarely

susceptible <ind susceptible.
OTHER STnTES AGREED TO THIS PROPOSAI
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Mr. Glarke suggested that a Committee be formed
to decide ratings of doubtful species and report to the
Conference on Friday morning.

Messrs. Cokley] Fogl and Beesley were appointed
to the Committee.

Mr. Tack suggested that the New Guinea Lyctus
Susceptibility list be revised and a new report issued.

Mr. McAdam said he would like to see this done?
and suggested that an officer of the Division of Forest
products should visit New Guinea.

Mr. Clarke replied that such a visit would depend
on other Division of Forest Products commitments.

Report of Committee

Mr. Beesley reported that the Committee had met
and examined the Lyctus list. Disagreements on species
were noted and these are to be re-examined and re-assessed by
the State Forests Departments. D.VZ.T. is to send samples
to augment Division of Forest Products collection and also
information on the number of infestations. This will
provide more evidence on which to base timber susceptibility
ratings. The new Trade Circular will mention three ratings
only instead of the four, viz. - resistant, slightly
susceptible and susceptible. The Laboratories will still
use the four ratings.

Mr. Clarke thanked the Committee.

C. LYCTUS NUTRITIONAL STUDIES

A technical paper on this subject - titled
"Nutritional Reciuirements of Lyctus Larvae” and
numbered 8c - has been printed in Vol.l. The
discussion follows ~

Mr. Gay said that of the five techniques listed
in the printed paper on Lyctus nutritional studies,
additional work had been done on methods 3 und 4. These
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methods required removal of substances from the wood by
extractive methods and addition of certain substances to
the wood by im_pregnation techniques, This was not a
completely satisfactory method o ;.0 could novep h© supq
that all the appropriate Sflhstances wer®© removed from the
wood, or that the substanc%s returned were being put back in
the correct form.

Method 5 - the us© of artificial di©ts - had been
successful. This method was first put forward by Parkin and
Is now used with certain modifications. The Division of
-~-ology had evolved a basic diet which included soluble
Starchs caseins sucrose, yeast, salt solution and a sterol.
The diet proved adequate for larvae and adult borers were
produced faster than in susceptible timbers. Materials wore

omit bed from the basic diet and the effect on larvae

determined. It is possible by this method to accurately

determine Lyctus nutritional requirements.

MA7lifTack stated that the iodine test was not
always a satisfactory test of Lyctus susceptibility and asked
we er It were possible to determine any other substances iIn

he Vvood vzhich were important to Lyctus.
) o said Queensland would co-operat© in such
an investigation.
proposed consultation between Messrs.

Gay and Tack? and Dr. Price.

suggested that if Mr. Gay did find that
some mlnor chemical was necessary to Lyctus, 1t might
radically change present immunization methods.

Mih._Glarko said that Lyctus requirements seem very
exact and asked whether requirements of Anobium were as
elaborate as those of Lyctus.

said he thought it likely.
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Mr« Glarke asked, if there were sterols or yeasts
in the heartwood.

Mr. Gay replied that yeasts were present but
probably sterols v/ere not.

* anobium investigations

Mr, Tack stated that late last year a number of
P, radiata panels prepared from 9 trees collected from three
States were forwarded to Mr. Spillerj Entomologist of the
B.S.I1.R. Nevz Zealand? for inoculation with Anobium borer.
It was intended that these panels should subsequently be
distributed in twelve different Australian localities and
observed for relative rate of attack. Unfortunately’
although the panels reached New Zealand in ample time for
inoculation in December, results were very poor and very fev;
or no eggs were laid In the timber. Therefore, It has been
suggested that these panels be re-inoculated in the coming
season in the rather doubtful hope, ace”ording to Mr. Spiller,
that results will be better. He considers that the whole
problem of variation in egg laying in different timbers and
in the same timber requires more careful Investigation
before embarking on a large scale test, and in the case of
P» radiata, he intends to explore the variation in egg-
laying from bark to core on a series of trees milled at the
same and at different times. Mr. Spiller also considers

that locality may be important.

That, at present, is the position of these tests,
and we are unable to give further results until emergences
occur about the end of the year.

Mr. Huddleston stated that this problem is
important in Sydney.

Mr, Clarke said that there 1is evidence that
Anobium attack occurs in the outer but not the inner part
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ata.
MEi-Beesley added that there 1is variation
susceptibility within the one species and the co-operation
in mapping geographical variations
This might show

in

of the State services
within a species would be appreciated.
correlation between climatic factors and susceptibility,

asked whether work had been done
to evolve a spot test as for Lyctus.
Clarke replied that it had not.

MLr___H3"Mles;™n said that such a test
would be

very desirable and. he suggested that nutrition _
studies

should be undertaken as for lyctus.
,'562" stated that Mr. Spiller had .
inade some

tudies.
"M2i1-Sidrke asked if there be any advantage in

Gay"s small tube technique.

considered it a possibility.
MEimiarke said that we should elucidate the

problem of Pj. radiata variability before continuing

using Mr.

co-operative work with New Zealand,
_ Mr. Tack and Mr. Gay
should discuss the problem. Perhaps i}

o . there are genetic
reasons for the variability, if so, it is a problem for the
foresters

x
) ME* Watson stated that the Queensland Forestry
Service would consult Mr. Brirablecombe for a list ¢ towns
where Calymmaderus sp. has been reported.

E. MErHODs_OT i1UJALYSIS OF BORIC ACID

The Developmeﬁ%p%¥saogi%8ig TeRASS ot LORIIN &
the other titlgﬁea$ﬁg 5&@3?5}nQEQOgu%?e§8g0§Q{iv
and numbered SEfii™ - ha¥§

Calorimetric Methods"
been printed in Vol.l. The discusslon™fohows

Mr~Glarke suggested that a Committee bo set up

Note
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to discuss this item, the results of the discussion to be

reported to the Conference on Friday morning.
GoklIPv P ““mmittee appointed consisted of Messrs.
G kley, Fogl and Christensen (Convenor).

ested that the agenda item should

in T 2 sugg ) t
boric acid analysis.

nclude specification for
Regort of Committee
tstensen thanked New South Wales -
3 - - - for its
co-operation and said the following were the main oints o
emerge from the discussions of the Committee at a r‘;eetin
held on 12/10/'50. 9
a) No agreement has yet been ; - .
@) 9 y reached betv/een Division of
Wood Technology and Queensland Forestry Servi ce on the
acceptance of a mutually satisfactory method >gf analvsis of
boric acid in vrood for treatment plant controf. Y

(b) Considerable advancement has been made in both
«®thods Of boric acid

ZZi—"'r “°
anaiyois in wood.

that 1. 77" -HSests
XtL. oZ in present an accurate
required. comparatively high precision is

review of the position at the last Forest
¢ onsjglgrgble

~ CuNc ‘I ))1“ll*

eo,,Lol“~
desirable bor.e acid. it was coasideced highly

cLoslrnble that a refgpcopg MBIWY Bt andlysis of borin aoin

w wood Should be developed for use in special cases, e...

legal cases, etc. The Division of For™t
investigate this. Division of Wood

— the other hand,

Xn research work,

TeciZZ

proiZs>XT
propo ed to investigate alternative methods for use in plant
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Development of accurate method at Division of Forest Products

Unfortunately the Division has been hampered by
staff difficulties] but i1t is probable that a method of
analysis will be developed having an accuracy of 1 per cent,
at all concentrations of boric acid above the legal limit
(0.2 per cent.), i.e» + 0.002 per cent, boric acid. The
Committee has agreed that further work in this direction
should continue and it is hoped that a method will be
available in detail before the next Conference. The
Division has undertaken to notify the Queensland Forestry
Service and Division of Wood Technology by letter of the
method as i1t stands at present if they so desire.
Development of plant control methods

The Committee agrees that a uniform method
adopted by all States is desirable, particularly in view of
the proposed specification for treated timber. It has also
agreed that before any method can be regarded as acceptable
it should be capable of giving in the hands of those who are

to use 1t an accuracy of 0.02 per cent, boric acid, i1.e. an
accuracy of 10 per cent, at the legal limit. This refers to
both reproducibility as well as recovery of boric acid. In

the case of Queensland Forestry Service it is proposed that
the method will be used by trained chemists or Queensland
Forestry Service personnel only. Division of Wood TechnoloGy
proposes that the method of analysis should be operable by
chemically untrained personnel.

As a contribution to the solution of the problem,
the Queensland Forestry Service has submitted, as an
alternative to the Double Indicator method, a colorimetric
method. This is seen at present to have the following
advantages -

(a) Reduction of personal factor.
(b) Speed of operation (60 analyses per day).
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Possible attainment of the desired order of accuracy,

and disadvantages

Use of a comparatively expensive
(b) so far, accuracy is lower than required.
The Division of Wood Technology, persevering with the Brom-
Blue method of analysis, have attempted several
some results of which have been included in the

instrument.

ymol
refinements,
reprinted paper. Further refinement
prep bap ) i have been made,
however particularly in the leaching process and it now
appears that the ocyjred accuracy is attainable under

certain circumstances. Following
N are some advantages -
(a) Moderately simple laboratory .. _
method requiring little

specialized equipment.
App?ars uo have_the required accuracy, but this is not

yet confirmed, and disadvantages -

(a) As a micro method it iIs more susceptible to error

Lhan a corresponding macro method, particularly in the

hands of unskilled operators.
(b) Possesses a considerable personal factor.
It will be seen from the foregoing that neither

method is yet completely satisfactory to the point at which

further investigation is not needed, and Queensland Forestry

Service and Division of Wood Technology have agreed to seek

further iImprovement. The Division of Forest Products is

prepared to examine 1¥~os”™Me any method which, meeting
the above requirement suggested as suitable for
adoption univer30,ll"’,
7-An_5..~ul said that a specification for ed
timber had been prepared in draft form. This is immunize
i given below.
ox-xoxexsra It 1S proposed to submit the draft to the
Standards Association,,
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NaSIL.RALXAN STywWw”™B__SPECIFIGATIOM FOB LYOTUS IMMUNIZED TIMRBB

This standard has been prepared for use in relation
to the utilization of Lyctus susceptible sapwood, satisfactory
utilization of such timbers only being possible after they
have been 1mmunized by means of approved Lycticides. Boric
Acid, Borax, Sodium fluoride and Seekay Wax Al123, are such

chemicals.

Introduction
This specification applies to the immunization of

Lyctus susceptible timbers and is divided into three sections:

a. Section 1, applies to the requirements for the
immunization of rough sawn timber.

b. Section 2 applies to the requirements for the
immunization of veneers.

c. Section 3 applies to the methods of test.

Rough Sawn Timber
0Q-"Moptration of Preservative
Timber described as immunized against Lyctus

brunneus (Steph) (The Powder Post Beeiile) shall ~ntain
throughout a minimum preservative concentration as prescribed

in Appendix A.

for the purpose of this specification test samples
shall be taken from the core of the timber only and the core
shall be defined as a piece cut from the core of the board,
such that it is not wider than one fifth of the width of the

board and not more than one fifth of the thickness of the

board or one quarter of an inch (BA in.), whichever is the

less In thickness.
The core sample taken for test shall be cut from
the centre of the board, at least eighteen inches (18 in.)

from either end.
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gNeotion of Test Samples

a. NUt™r_og_sagipieg, least one sample shall be
taken for testing for each thousand superficial feet of
timber In any charge or consignment, if the charge or
consignment contains less than two thousand (27000)

superficial zeet of timber, at least two samples shall be
tested. Where a charge or consignment consists of more than

one species of timber,
from each species contained in the stack.

512£at3™"n™f__ s"fles, if the test samples are
aken from a freshly treated stack, at least fFifty (50)
of the samples shall be selected from the two

in the stack. if the stack has been
all samples shall be selected at

at least one sample shall be taken

per cent,
uppermost layers
broken down for delivery,
random throughout the consignment,

c. Slze of _sambles. All samples shall be obtained from
boards at least four Inches (U in.) wide, where a charge or
consignment is composed of timber less than four inches (a iIn.
wide the widest material available shall be tested.

All samples shall be out from sound

Boards.
The method

boards and consist of starch-containing sapwood.
of testing for sapwood shall comply with Section 3 of this

Specification.

«e T~Ni-Rgsults. The average of the analytical
results obtained from the individual samples from any one
charge or consignment shall be taken as the preservative

concentration in the whole charge or consignment. The
preservative concentration in any charge or consignment
shall equal or exceed the concentration shown in Appendix A,

sample shall show a concentration less than

and no individual
In Appendix A.

20 per cent, below the concentration specified
Any charge failing to meet the above test requirements shall
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be rejected.

In cases where the concentration of the
preservative iIn the core is likely to increase for a
period after treatment, the charge may be allowed to stand
and shall be subjected to further tests before acceptance.
In these subsequent tests, test samples shall be taken and
the charge snail comply with the requirements of Clause Cel

Section 1.
Brandi”™.
preservative treated and accepted shall be branded with a
distinctive brand.
Section 2. Veneers

Cpncentration of Preservative

Veneer described as immunized against Lyctus
brunneus (Steph.) (The Powder Post Beetle) shall contlin in
the core a minimum preservative concentration as prescribed

Every board iIn a charge submitted for tost as

in Appendix A.

For the purpose of this specification the core
shall be defined as that portion of the veneer remaining
after it has been sanded evenly on both faces, and the core
shall not exceed one sixteenth of an inch (1/16 in.) or one
half (1/2) of the thickness of the veneer v/hichover is the
less, A core sample taken for test must be cut at least one
(1) foot from either end of the sheet of veneer.

Sglegtlon of Test Samples

a. Humber_of Samples. one sheet
taken for testing from each thousand sheets treated with

the proviso that additional samples shall be tested if the
IS varied either by a change i1In the treatment

of veneer shall be

treatment
solution or iIn the thickness or species of the veneer being
treated.

b. APIA S . All samples shall be

selected at random throughout the charge or consignment.
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c. Sanrple_Shee;”. ah samples shall be cut from
sound veneers and consist of starch-containlng sapwood.

method of testing for sapwood shall comply with Section 3 of

The

this specification.
d. Tes,t_ Results. The average of the analytical results

obtained from the individual samples of any one charge or
consignment shall be taken as the preservative concentration
in the whole charge or consignment. The preservative
concentration in any charge or consignment shall equal or
exceed the concentration shown in Appendix A and no individual
sample shall show a concentration less than 20 per cent,

below the concentration shown in Appendix A. Any charge or
consignment failing to meet the above test requirements

Shall he rejected,.

Where sheets of veneer are consigned singly or
in loose parcels from the factory, each sheet shall be
stamped with a distinctive brand. Where the sheets are sold
in bundles or crates, the application of the distinctive
brand to the outside of each bundle or crate shall be deemed

sufficient for the purpose of this specification.

Section 3. Methods of Testing

AQr Sapwood. in the case of boards the ends
shall be docked and the whole cross section of the board
painted with a 0.03N solution of iodine in potassium iodide.
In the case of veneers, the solution shall be painted across
the whole width of the sheet. Except where the boards or
veneers have been freshly sawn, the surface to be tested
shall be freshened up by planning. ,iny trace of grey or
black colouration on the timber after painting with the
1odine solution indicates the presence of starch.

Dissolve half an ounce of potassium iodide

in about one-fifth of a tea-cupful of water; add a

crystals
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(luarter of an ounce of i1odine crystals with constant
stirring until all are dissolved, then make up the

solution to one quart with clean water.
b. Tes~Lfor. determining the Boric Acid and Boray

content of Treated Timber. o ,re shall be cut from the

sample board as specified In Sections 1 and 2 respectively

and rasped or ground to sawdust sufficiently small to pass

a 1/U in. mesh, a representation sample shall be placed in

a weighing bottle and the moisture determined as follows;
The sample. Immediately after grinding, shall be

weighed on a balance which shall be accurate to the second

The sample shall then be dried in an oven at

(100-105°G.) until the

in a dessicator and

ecimal place.
a temperature of 212° to 221°F.

weight i1s constant, allowed to cool

then Weighed.
The percentage moisture content shall be

determined using the formula:

M.G. = X 100
Where M.C. percentage moisture content
Vi - 1nitial weight of specimen
Wo = oven dry weight of specimen.
The boric acid analysis shall be made in duplicate a

follows
Mix a 5 gm. sample of ground up wood with 2.5 o

of lime eschka (consisting of a mixture of three parts of
anhydrous sodium carbonate

ground finely) and place in a platlnum dISh cover the
sample evenly with a fHF HSF 3 am_ oP |||e eschka mixture

Ignlte gently over a medium burner flame until the

and
Continue the

sample ceases to flame spontaneously.
ignition over a Meker burner until most of the carbon has

been removed and the mixture is a light grey colour, care
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mbeing taken to prevent fusion. The 1ignition should not take
longer than 20 to 25 minutes.

Grind the mixture to a fine powder in the dish,
using a small pestle and transfer the powder to a 400 ml.
beaker. (1T the 1ignition has been carried out correctly the
mixture will come away cleanly from the platinum dish and no
lumps of carbon or fused mixture will remain). Wash out the
dish with a few ml, of dilute hydrochloric acid and add the
washings to the beaker, followed by about 10 ml. of the
v/ater and then ooncentrated hydrochloric acid slightly in
excess of the amount required to dissolve the mixture (from
15 to 20 ml. should be sufficient). The beaker should be
covered with a watch-glass during this operation to avoid
loss by spattering.

When all the mixture has dissolved the contents
of the beaker are washed into a 200 ml, standard flask and
1 ml. of brom-thymol blue added. Sufficient 15 per cent,
caustic soda is added to make the solution just alkaline.

10 per cent, hydrochloric acid is then added drop by drop
until the precipitate disappears. The solution is then made
up to volume.

Take a 10 ml. aliquot and pipette into a 250 ml.
conical flask. The aliquot iIs made up to approximately 25 cc.
with distilled water and 10 drops of brom-thymol blue are
added. The flask is then simmered under an air condenser for
10 minutes, quickly cooled in cold water then titrated.

The titration is carried out in three steps and a
micro-burette is used.

(i) standard caustic soda is run in until the solution
Is just alkaline, the colour changing from yellow to blue.
This is the fTirst end point.
(ii) 0.5 g. of mannitol is added, if boric acid is
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present the colour change is from blue to yellow.

(111) A reading of the burette i1s taken and the solution
is titrated to the second end point.

The colour®™ of the second end point should

coincide as near as possible with the first end point.

Alternative Method of Analysis, An alternative method
of analysis may be used if desired. In this case the ash is
brought into solution in a 4.00 ml. beaker as in the above-
mentioned method. Then to the solution in the beaker add a
few drops of phenolphthaleins followed by sufficient 15 per
cent, caustic soda solutions added dropwises to make the
solution just alkaline. Make up to 100 ml, with water and
filter the solution through a dry paper into a dry beaker.

Take a 25 ml, portion contained in a 250 ml.

conical flask for each titration and using phenolphthalein
as an indicator add 1 per cent, hydrochloric acid solution
dropwise until the colour is discharged. Then add a few
drops of methyl red and continue the addition of acid until
the solution iIs just acid to this indicator. Boil the
solution gently under a reflux condenser for about 10
minutes to remove the carbon dioxide from the solutions but
taking care that no large amount of steam issues from the
top of the condenser. When the solution is cool adjust it
to the methyl red end point by means of 0.05W caustic soda
solutions add 1o5 gm, mannitol and 1 ml. of phenolphthalein
and titrate to the phenolphthalein end point wihh standard
0.05N carbonate-free caustic soda solution. The end point
is different from the usual phenolphthalein end point in
that 1t occurs only as a faint orange colours which is
easily missed if care is not taken. At the end point the
solution changes in colour from the yellow of the alkaline
methyl red to a colour closely resembling the neutral red
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colour of this indicator. The addition of a further drop
of caustic soda solution produces a very faint pink colour.
The occurrence of the red colour indicates the true end point
of the reaction and its detection may give difficultybut
reliable verification may be obtained by reading the
burette at the supposed end point and then adding one drop
more of the caustic soda solution”™ when the further colour
change mentioned above should take place.

The amount of boric acid present in the aliquot
is calculated from the caustic soda used.

1 ml. of O.IN NaOH = 0.006I8 gm. H"BO"

The boric acid content of the timber shall be the
average of the duplicate determinations and shall be
expressed as a percentage of the oven dry weight.

The duplicate determinations shall agree to
within 20 per cent, of each others otherwise they shall be
disregarded and fresh determinations made. Where the
samples contain boric acid in excess of 0.8 per cent, as
calculated on the oven dry weight of the timbers the
duplicate determinations may differ by more than 20 per
cent, i1If the lower result obtained is greater than 0.3 per
cent, boric acid.

« i'est; for determining the Fluorine Content of
Treated Timber. The preparation of the s.ample and the
determination of its moisture content shall be as laid
down for boric acid in Section 3b.

place 3 gm. of the finely ground wood sample In a
230 ml. conical flask and 40 ml. of distilled water and
reflux on a sand bath for five minutes. Cool and filter
into a 100 ml. volumetric flask. Wash down the conical
flask and filter paper mwith several small successive portions
of distilled water to ensure the transfer of all the
original solution into the 100 ml. volumetric flask. Then
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make up to volume, if the solution is coloured, add 5 mg.

of lead nitrate and then filter.
Prepare a set of colour standards as follows:
Dissolve 100 mg. of iron as ferric chloride 1in

one litre of distilled water containing 30 ml. of N HGI.
Place 10 ml. of the ferric chloride solution

in each of 12 Nessler tubes with 3 ml. of 8.24 per cent,

sodium chloride aqueous solution. Then add to each, 10 ml.

of 2.4 per cent, ammonium thiocyanate aqueous solution.

To ten of the tubes iIn succession add respectively 1, 2, 3,
4, 5, 6, 7, 8, 9, and 10 ml. of a standard fluoride

solution containing 0.5 rag. NaF per ml.

To each of the remaining two tubes add 5 ml.
the tost solution. Then dilute the contents of all the

tubes to 50 ml. and adjust the pH to 3,2 with HCI.

The concentration of the fluorine is determined
by comparing the colour of the solution in the tubes
containing the test solution with those of the standards,
in a Lovlbond Tintometer or a suitable colorimeter.

The fluorine content of the timber shall be the

average of the duplicate determinations, which latter
shall agree to within 20 per cent, of each other otherwise
they shall be disregarded and fresh determinations made.
AM—_1:0£ _Deterrali”™_the Seekay Wax Al23 content
since the above preservative contains
Its estimation can be carried out

of

of Treared™m™.
59 per cent, chlorine,
byrdetermining the chlorine content of treated timbers

using the well known Volhard"s method. The chlorine
content of a comparable sample of untreated timber must be
deducted from the result.

The preparation of the ground wood sample and
the determination of i1ts moisture content shall be as laid

down in Section Jb. for the Boric Acid Test.
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Place 5 gm. of the ground sample in a 100 ml.
silica basing mix well with one quarter of its weight of
finely divided calcium oxide (chlorine free) and
sufficient water to give a thin paste. Take the dryness
of the mixture on a water bath and ash slowly in a muffle
furnacej> commencing at a low temperatures just sufficient
to char the mass. Gradually raise the temperature until a
very dull red heat (about 5507"0.) 1is reached but do not
exceed this temperature.

After allowing to cools moisten the ash with
25-30 ml. of hot dilute nitric acid (IsU) taking care to
avoid loss by effervescence. After a few minutes filter
the solution into a 250 ml. volumetric flask (a 9 cm.
Whatman No.hU filter paper will be found suitable). Wash
the basin and filter paper v/ith warm water.

When the filtrate is cool add an excess of O.IN
Silver Nitrate (A.R.) measuring the volume accurately.
Shake the solution until the precipitate of Silver Chloride
clotss then dilute to volume and thoroughly mix the
contents of the flask. Filter through a dry 11 cm. Whatman
No. ijii- Filter papers rejecting the first runnings and
collecting the rest of the filtrate in a dry flask. To a
suitable aliquots usually 100 ml. add 2-3 ml. of Ferric
alum solution (prepared by adding 5 ml. of 6n Nitric Acid
(A.R.) to 100 ml. of a saturated solution of Ferric
Ammonium Sulphate (A.R.))s and then titrate it at less
than 25°G. with O.IN Ammonium thiocyanates against a white
backgrounds until the first signs of the reddish brown
colour of ferric thiocyanate persist. The amount of
standard thiocyanate used corresponds to the excess of
Silver Nitrate added calculate the amount of Chlorine
present i1n the original sample. The chlorine content of
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the tiniber shall be the average of Implicate determinations
which latter shall agree to within 5 per cent, of each

otherp otherwise they shall be disregarded and fresh

determinations made,, 1 ml. O.IN Silver Nitrate corresponds

to 0.00355 g- of chlorine.

Note 1; In the above procedure., the precipitation of the
chloride and its subsequent removal by filtration
may be avoided by the addition of a little pure
(IX.R.) Nitrobenzene (1 ml. for each 0.05 g. of

chloride present).

No.-fep The nitric acid used In the extraction of the ash
and in the ferric alum solution must be free from
nitrous acid. It is prepared by diluting A.R.
nitric acid with about one fourth of its volume of
vzater and boiling until perfectly colourless.

Appendix A
Qoncentration of Preservative

a. BorAcid and Borax. Timber immunized with boric
acid or borax shall contain in the core a minimum
concentration of boron equivalent to 0.2 per cent, boric
acid calculated on the oven dry weight of the wood.

+ Sodium Pluoride. Timber immunized with sodium

fluoride shall contain in the core a minimum concentration

of fluorine equivalent to 0.1 per cent, sodium fluoride

calculated on the oven dry vzeight of the wood.

Seekay Wax A123Timber immunized with Seekay
Wax shall contain in the core a minimum concentration of
chlorine equivalent to 2.0 per cent. Seekay Wax Al123
calculated on the oven dry weight of the wood.

Mr< Huddleston considered that separate
specifications should oe prepared for decays Anobiums fire-
proofings etc. He suggested a Committee be formed to
examine the draft specification for immunized timber.

Mr, Cokley agreed with Mr. Huddleston.
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. Tack drew attention to anomalies in chemical
nomenclature.

—Clarke advised that "Methods of Testing” he
separated from the specifications as these may he required

for other purposes.
i suggested that the details he left
to a small committee.
supported Mr. Huddleston. He said he
was interested in the legal view (in connection with the
State Acts) should the proposed specification become an

Australian Standard.
fe> Tm?nbull considered that such a proposed
standard would have a very low priority with the Standards

Association.
suggested that it might be possible to
have the proposed specification made a standard more

speedily if the methods of analysis were eliminated.

I"-Hudaieston replied that i1t was impossible to

eliminate the methods of analysis until there was some
replacement, possibly in the form of an Appendix.

Mr~..Clarke asked for suggestions for committee

members, the committee to operate by correspondence.

Turnbull suggested Messrs. Tack (Convenor),
iurnhull5 Fogl and. Cokley.

*  toxicity of WOLMAN SALTS
fe.:-T.g.c,kt A working Plan has been prepared for

between the Division
es Products, Division of wood Technology and
Queensland Forest Service should result in the test
commencing this summer. Borax and boric acid are to be
included, together with a number of other water soluble
preservatives, and a re-determination of toxicity levels made
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Division of Forest product’s Lyctus breeding room
has been renovated. The walls have been cement rendered
and finished with a rubberized paint. Because of mite
infestation™ all shelving has been re-dressed and crevices
and cracks treated with a pentachlorphenol solation before
painting with enamel,

A satisfactory breeding rate has now been
achieved’ and over a period of several weekswe have
consistently collected from 400 to 500 beetles each week.
The number of live beetles produced per female has been
increased by 75 per cent. These beetles have been used for
the propagation of two separate strains which will be used
in the forthcoming experiments to determine the minimum
lethal concentration of a number of chemicals including
Wolman tanalith, boric acid, and borax.

Mr, Gay was thanked for his very generous
contributions of beetles over the past two years and for
his advice.

LINE TESTS

Mr, Gordon: In the extensions to the Veneer and
Gluing Laboratory, it is proposed to have one room of
experimental plywood containing two concentrations of
"Gammexane” and one room with control plywood. The plywood
iIs being prepared in Queensland. The iInitial difficulty in
converting 1,0.1. "Gammexane" into pov*der to use in glue
has been overcome. Queensland Forest Service iIs to retain
surplus plywood made from the gammexane glue to carry out
parallel observations under different climatic conditions.
Correspondence with 1.G.Il. following the publishing of an
article by Messrs. Gordon and Tamblyn in the Newsletter,
suggested that "Gammexane" readily breaks down under alkaline
conditions. This information is doubted because in tests
controls were attacked while treated specimens remained sound.
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buffered whether the action was heavily

Mr, Gordon sajd that it was,

Mr._Cokley assured Mr. Gordon that extensive work
has been started and stated that Mr, gor or)\g 'r'é' uig Wi
not agree with those of Cooke (South rlca § ’\3
that D.D.T. lasts only three months.

Mr. Gay said the I:e)ffectl\{e life would, depend, upon
the circumstances in which 1.t is used. He had found
100 per cent, protection in a 12 months™ soil test.

MEn-Tack asked did the pH influence the matter.

that 1 . that although 1.G.l. suggested
g ues with a high pH would negate the effectiveness of

admixed Gammezane, the test panels had been glued with urea
laving a pH of 13.5 and after 2| years exposure were
apparently still proof against borer attack.

H.  ““NHQLE BORER CONTROL
_N /\-

soravin ME-.~Huddles : have foun_d thét creosote
Praying as soon as possible after felling is 2 satisfactory
control’ phat the Malayan Forestry Authorities disagree
they sa i _ B

y- y_ that the gammexane” type of-poison is needed.
Species in Malaya and Austral! . .
o | Mal . X a differ and it is proposed
StrabRve Maldyan species Lo Malayan authorities. Creosote
in tests to "gammexane" 1s being included
0 determine the necessary concentration for

protection.

_q_f_flecti

re
ade Circular,
SEx-Siarke asked what were the <iuarantine

requirements for pinhole borer control.
MEn-Huddleston said it was required to spray with

creosote had. beFudéHJ'm the

with "gammezane" as an alternative.
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creosote, or the timber must remain in quarantine until

sawn, when it must be kiln dried.
It was suggested that "Gammezane” plus oil may

be cheaper than creosote.

J.  LYGTUS PUBLICATIONS
nnbi+ .e n223102 explained the lack of action on these

B%Af%tlons Asmce last CoBf(?renoe H8 said the new Trade
Circular was to be issued shortly.

, My.- Tack suggested that early publication would
e assisted by quick revision by Queensland Forest Service,
Division of Wood Technology and Mr. Gay.
MEr_PSgi drew attention to the Treatment Manual
elng prepared by Hew South Wales.

v  PAWS AIW LAGQUEPS

Mr Busria reported that work was progressing
s eadily after some delay through lack of staff.

® g.M2Ik,£AQjTsjrog_aREEh and stored tiaibkp
Mr. BUosell stated that an Aluminium or Black
Pigmented spar varnish had proved satisfactory, also

S ABsoolaHo,, ,,i .iuofolla norklj-.s point.
KLK>>= l°))>>(( —<LK<LL a.
G-EHEBAL
of I-eviewed the paint-holding properties

painted.panels at Villawood, N.S\W. and Marihymong, vic
as ralian timbers - hoop pine, jarrah, blackbutt, spotted

coApooeA ,ItP toe potopionp tlpP.to _ ,,ootoP,, ,,0 ,,,,,
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paint holding qualities)y .northern white pine (fair paint

holding qualities) and southern yellow pine (poor paint
Pour primers were comparedV

After 12 months jarrah, hoop pine, radiata and

western red cedar showed good paint holding. After 2 years
in the New South Wales test had deteriorated much

test. Paints on Jarrah, hoop

holding qualities).

the paints
faster than Iin the Victorian

pPinel cypress and radiata were satisfactory and better than
No primer differences were noted.

inspection at the end of three
Separate values were

those on western red cedar.
The results of the

years gre difficult to evaluate.

allotted for direct paint failur } _ _
] e_and paint failure resulting
This analysis is still in progress.

from timber failure.
in New South Wales nad

The recent very wet winter
caused Increased failure of paint films and failures b
£ timb failure. o == oecause
or timber Tarluré. gy exudation on blackbutt had restarted
after 18 month' jpaction and caused considerable staining
of panels. i
P Some panels) notably pines, a4 split and
warped severely,  paints on hoop pine and jarrah panels are
in the best condition in New South Wai
_ _ —Gsf although on other
panels] particularly radiata and ] N
) cypress piney Tailures of
paint gccured only on small knots.
The New South Wales panels will have t( }
in 12 ) ] 0 be withdrawn
m months put the Victorian test should last 3 years
more. The number of panels of each timber” ;
. , _ . free from paint
Ffailure caused by timber failure i o )
similar at each station.
The rate of paint breakdown in Victor!
——————— a over the
last 12 months was slow because of _ o
mild conditions, but

generally the differences observed in New South Wai
-- es were

repeated.
Red lead primer may yet prove better than the U.S

tests iIndicate.



92

A report of this 3 year inspection will be
prepared and published in full in Paint Notes.

MQSQ£S2.7r;~,t and_Huddleston both stated that
there had been considerable paint failure in Sydney as a

result of the very wet winter.
added that March and April were the
est months to paint to prevent ultra-violet breakdown of
new paint, painting in this period could greatly prolong

paint life. |t was also advisable to keep to one
manufacturers paints for all three coats as their formulati
ons

were complementary.
asked i1if the Defence Research

Laboratories were extending the tests to other timbers.
MEN. BusseU replied that they would be testino-
Queensland timbers at 3 stations in Queensland.
MSijMcAdam asked if they would extend to New
Guinea where his Department could assist.
Mr. Bussell replied that extension of the work
would take time. He thought that there were some wartime
test sites for aircraft fabric and dope in New Guinea .and

these might be used.
“£1_"ale raised the possibility of high moisture
content of the timber contributing to the Sydney paint

failures and asked if Defence Research Laboratories had

checked moisture content as the tests progressed.
MEi1_li1issell replied that no check had been made,

e also said that in considering results it should be kept

in mind that the paints in the test were not designed for

maximum life, but to fail by different means such as

chalk.!ng and flaking.
—-"__yurn®jd. asked whether different timbers

needed different primer spreads.



93

) real differences were
found in the tests, but that there was probably some
difference between porous and greasy timbers,

said that they were very interested

and ) ®s™ of painting was increasing
nd forcing people to use substitutes such as aluminium

window frames which, although they cost 3 times as much as
wood cut out painting and only needed cleaning with steel

wool.
10. MOISTURB CONTENT OF TIMBER

“£n-Kiasston stated that the last annual Forest

Products Eesearch Conference carried a resolution that
Forest Products examine the capacity method for

determination of moisture content of timbers, particularly

wi h respect to salt Impregnated and preservative treated

wood. Unfortunately the Division has been unable to proceed
with this.worK in the past twelve months, but it is n™eT

that it will be commenced in the near future.

~NgalBgiSBNNBSE.MNOal!BER - REPORT OF

acl%:'ivi— les Of this con%\llf}te%he f‘-%"(s)’ég/ Qg mé?farrelgﬁg P(r)] the

submtted'T"~+b =""swnalla wide E.MLC. survey which was
tted to the State Forest Services were received from the

it has not been possible to take the

nNaiority of states,
but with a view to determininp- the

ma er much further,
minimum number of satmples to be included in the survey,
preliminary experiments have been initiated to determine the

E.M.O. variation between trees and within trees.
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+  VAPOUR DRYING

A. EXPERIMENTAL WORK

Nofe: A technical paper on this subject - titled
"Vapour Drying of Australian Timbers” and
numbered 11 - has been printed in Vol_.l. The
discussion follows -

Mr, Ellwood stated that recent experiments on the
preservation of Pinus radiata sleepers by the Reaping
process have given promising results with regard to
penetration and absorption. The following schedule was
used” 50 Ib./sQ.in. 1initial pressure with Final pressures
of 200 Ib./sg-in. for 3/” hros 150 Ib,/sq..in. for 1 hr."
and 100 Ib./sqg..in. for 2 hr« followed by a vacuum of 28 in.
of Hg- for 1/2 hr. Samples of treated sleepers were shown
to the conference.

present investigations are concerned with the
moisture content of the sleeper prior to treatment, Tfinal
treatment pressures and duration of the various phases of
the Reaping process, preliminary results are encoaraging
and show that timber with a high moistare content may be
treated.

The most oatstanding result obtained with
hardwoods has been iIn the drying of Tasmanian Alpine Ash.
It has been shown that this is technically possible, bat it
cannot be decided at present whether commercial application
is feasible.

It Is Intended also to investigate the vapour
drying of collapse-prone hardwoods from an air-dried
condition. With most hardwoods, very careful control of
drying conditions is necessa’y and good results have been
obtained only when treating under high vacuum and keeping
the wood-temperatare low.

Twenty species have been tested. Technically
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It appears that most species can he dried.hut it is
g.uestionahle whether 1t can he done economically.
Technically the drying of Pinus radiata joinery stock does
not seem to offer any majoi» problems.

Samples of vapour-dried joinery stock of Pinus

Tasmanian alpine ash and Tasmanian myrtle heech
were sho™m to the conference.

Mr._ Cokley asked for a comparison of the costs of
vapour-drying and kiln-drying,

Mr. Ellwood replied that from the performance of
the Division’s experimental plant it was difficult to judge
the economics of a commerical installation. It appears that
the economics may'he satisfactory for permeable timbers.

Mr. Wright added that it is difficult to
estimate the cost of the process because there are many
unknown factors. Por a plant drying P*000j000 s.ft. p.a.,
the cost of the installation might range from £85C00 to
SISJOO0Oj depending on the availability of equipment.
Taylor-Colquitt quoted 80000 Dollarsincluding the
boiler (about AE55j000). The probable cost in Australia
IS £129000 to £15s000, Mr. Crowe paid £8,000 for his first
plantd but much second-hand equipment was used. Awvailability
of personnel ) species and sizes to be dried, etc. must
also be taken into consideration. As an illustration, the
cost for ordinary Kkiln-drying may vary from 4/6 to 9/- per
100 s.ft. depending on number of Kilns.

Mr, Bryant asked i1f any measurements had been made
of the amount of recoverable resin extracted from the
timber.

Mr. Ellwood replied that no tests have been made
at the Division, but American tests on slash pine have
shown that measurable amounts could be recovered.
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Mr. McAdam asked if the collapse exhibited iIn one

of the samples shown to the ooni“erence could be removed by

reconditioning.
—nllvifood replied that the samples had not been

but good recoveries had been obtained with
He added that wvapour-

reconditioned,
reconditioning of other samples.

dried boards have very big moisture gradients at the end of

the drying treatment, e.g., 2 per cent, in the case and

in the core for a board with an average

17 per cent,
This condition also calls

moisture content of 12 per cent.

fop a steaming tpoatment.
MFz—KSizZzZi® asked if the mope refractory timbers

were the more costly to dry.
replied that was so, e.g. with ash
eacalypts, a continuous high vacuum is required and this

necessitates special equipment and maintenance. A

continuous vacuum also makes the recovery of the drying

agent more difficult,

~sked for i1information on the

substances used, their prices and the losses of chemicals

during the process.
replied that there was a great range
of prices and the most expensive item was perchlorethylene
at 16/ per gallon. This solvent has the advantage of
being non-inflammable. Many other solvents range about U/-

per gallon.
The losses are fTairly big on the Division®s plant,

in America where most work is done on large dimension

but
solvent losses are reported to form a very small

stock,
percentage of the total cost.

MET_Glarke asked if the cost
influenced by absorption of the drying agent.

of treatment was
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Mr.
) ) some solvent was absorbed
uring the process, but a final vacuum was used to remove it.
: Mr~larke asked why the losses are higher when
drying under a vacuum if a final vacuum removes the

absorbed drying agent,
Mj?* replied that the condenser of the

experimental plant was not efficient and solvent vapours

escape through the vacuum pump to the atmosphere.
b ) added that a largo quantity of solvent
Is retained in the sapwood.

nfv”.hl--—-rko remarked that there ... .1d be no
sapwood In Tasmanian sjpjne ashj though there could be some in

myrtle beech.
) M;’ W:ight replied that the remarks regarding
retention of solvent 4; _ _
did not refer to Tasmanian alpine ash,
but to sapvzood generally”,

] Regarding the coSt of greatment) the cost is
higher for the more refractory speci )
-cies and relatively lower

£in radi n he lik
. as ad_ata a d_t € € The process should therefore
be first applied to pines,etc.
] It must be noted that ¢pe
Americans remove only the free water n
--—+ as a preparation for

preservation.
asked' if the process could be

or must a skilled operator

controlled by Instruments, b
e

present.

weight replied that in America, the process is

conFrolled by |?struments- A skilled chemist is present
during the daytime, but negro labour only during i
On the straight process, where no high vacuum 1is FQ&U?F%%t'

automatic control is possible. <iuired s

- === refractory

species
bhe control becomes difficult.

species,
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Mr, Wright said that it should not he more
difficult than control of distillation processesy and these
are controlled hy iInstruments iIn many cases.

fro Dadswell asked if the effect of the high
temperatures on the properties of the timber had been
investigated.

Mpo Ellwood replied that no work has been done at
the Division, American reportsy which may be coloured to
some extenti suggest that large size vapour dried stock is
stronger than steamed materiall There are no data comparing
vapour dried stock with kiln dried stock.

Mr, V-rght added that some remarks on the history
of the process might be helpful in this connection. Taylor
Colquitt at first air dried their poles, sleepers, etC;
Later on, the timber was steamed for a certain time and the
residual heat after removal from the chamber dried out a
proportion of the moisture. This steaming treatment caused
up to per cents loss iIn strength. The company then
turned to vapour drying in the hope that rapid drying might
be achieved without loss in strength.

Tests carried out by the Bell Telephone Co.
suggest that vapour-dried poles are stronger than steamed
poles, but weaker than air—-dried ones,

— sil suggested that it "would be worth
while conducting a test to iInvestigate the effect of the

heat of drying on timber strength.

8 —~"8_PRESERVATIVE TREATMENT
iIZN«JN:88TRADIA - -

stated that during a visit to the
Division this week, Mr. Crowe suggested vapour drying
attacnments oe fitted to the high pressure cylinder, |
refused as i1u would delay installation and our cylinder will
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be fully occupied for seme time with pressure treatments.
Also all our immediate experimental vapour drying work can
he satisfactorily accomplished v/ith the existing equipment.
LIrt Grov/e had in mind a project for the formation of a public
company with the following objectives:

a. Vapour drying plus creosote treatment of P. radiata
in South Australia.

he Pressure iImmunization with horaxj horic acid™ etc.
of seruhwuods at Newcastle., Goffs Harboury Casinoy etc. y
BUch plamt to he also suitable for the oreosoting of polesy
postso etes

co Establishment of pole shaving plants to bark or
desap 2GO poles per 8-hour dayy using a crew of 8 (Taylor
Colquitt manufacture this plant).

do The esta,blishment of small size pressure treating
plants (capacity I1fO0 to 2500 s»ft. pel* charge) of about 5 ft.
diameter and 35 to 50 ft. in length. These plants are to
be erected iIn selected areas., staffed initially by Boracure
men and operated under licence. These plants are to treat
vzith borax or creosote” etc. and vzill cost in the vicinity
of £2s500 (NASo) each. Finally these installations will be
used in conjunction with vapour drying treatments. Crowe
considers that all timbers amenable to Lyctus immunization
treatment should be amenable to vapour drying. He also
considers there are no indications that poles and other
round timbers cannot be vapour dried successfully, at least
in the sapa”™ood zone.

stated that he had read Mr. Grow’s

propoSria,s| ne was nou concerned with the details of drying
methodsy but felt that in New South Wales there is definite
need for preservative treatment of polesy postsy etc. He
said thau rhe Division of Wood Technology would help and
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Growe In establishing preservative treatment,
asked i1f Mr. Growe held patent rights
of Taylor Golquitt for all vapour drying.
replied that he had™ but it may be
necessary to test their validity in the court as other
drying agents might be used.

MIL1JWB'ht remarked that in New Zealand, the
Division of Forest products were using a vapour drying plant.

MITi_Hn_.~l£ston questioned whether the government

encourage Mr.

was exempt from patent law?
said that a government could make and
use patent products provided it was not for gain.

said this is doubtful. The Division
of wood Tecbnology was advised that they were liable iIf they

copied a patent by measuring scale.
suggested that Mr. Orowe®s optimism
seemed to have some grounds. D.W.T. had found Lyctus
susceptible timbers easily impregnated. The proposal may
be economic if boric acid treatment and vapour drying are

combined.

said that South Australia is very
interested in the vapour drying of Pinus radiata, especially
scantling timbers, "Boraoure"™ are negotiating for a pilot
plant, but availability of suitable material (sleepers,

scantlings,etc.) was still a few years off. He suggested
that It may be uneconomic to start for about 5 years in

South Australia.

N2t _Tack stated that the company formed in South
Australia did not now include Mr. Crowe on the Board of
He added that for a pressure plant to be run

Management.
if timber

economically it must work full time, so that
supplies are Inadeg.uate a pressure plant becomes uneconomic.
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The present day hot and cold bath boric aci

one charge per day, which does not
With normal mill running.

Mrs_Cokley i1n support of Mr.
pressure plants running full time said there are four mills
- Tully, each cutting about 3000 s.ft. per day. Queensland
1orest Service tried to persuade the millers to put iIn a

treating plant to operate full time, but they
that the labour

interfere

Tack®™s remarks about

central
prefer individual plants, it is claimed

and cartage costs would be too great.
Mr~_ HuMle”™on suggested that under Australian
any treating company would have to be a trading

e. they“would buy timber, treat and sell. This
difficult, as there is an agent company at

0 s Harbour, n.S.W., who deliver fence poets, sleepers,
0. rom the mills to the wharves for export, or forward

direct to the various Government Departments, a treating

company could buy from such agents and re-sell, or buyers
could require treatment before delivery from the treating

conditions,
company, 1.

company

gopa stated that, at present, pressure
treatments with borax seem to be uneconomic iIf operated by

a single mill to treat only its own output. Division of
Wood Technology have no cost figures.

12. PREDEIERS
Qln; In the Division of Forest Products
statement on the predrier at last year®s conference, it was

pointed out that because of the rather difficult nature of

he drying requirements, considerable modification and

development was necessary.
After careful consideration of the merits of

progressive stack movement, progressive adjustment to air
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circulation and species requirementsit was decided to
iInvestigate the possibilities of a multiple stack drying
unit which could provide substantially the same drying
conditions throughout the compartment.

The slow drying rate associated with the Tasmanian
hardwood species suggested that a design incorporating
reheat between stacks should be practical. Under such
conditions] air at a velocity of 200 f.p.m. can pass through
at least six stacks before significant changes occur in wet
bulb temperature. Substantially uniform conditions can thus
be applied to six stacks side by side in one large
compartment and such an arrangement avoids all stack and
baffle movement problems. The design is being developed
and 1t is anticipated that construction will commence, at
at least one plant, in the very near future.

The proposed unit will provide constant schedule
predrying conditions in which any stacking line may be
reloaded as required and mixed thicknesses may be loaded on
separate lines without serious upset. Alternatively, with
suitable control equipment the arrangement will permit
changes in the steady drying conditions throughout the unit
so that operating as a large compartment, schedule conditions
in accordance with species requirements can be applied.
There are indications that a true progressive unit cannot
provide ideal drying conditions for '*ash” type eucalypts.
The efficiency, from a thermodynamic aspect, will not be
quite equal to that of a progressive type, but as surplus
fuel i1s generally available this may not be serious.

Initial schedule trials of the more flexible
conditions available in the multiple stack compartment have
shovzn, that with Tasmanian brown top (e. obliqua), results
are most promising. This has been confirmed by trial In a
commercial compartment unit in Tasmania. Laboratory work on
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schedule development is being continued.

The predrier unit at Stanley? Tasmania, which was
referred to at the last Conference, was originally built
approximately according to our design, following proposals
made by Mr. Hugh Fenton (at that time Director of Circular
Head and Amalgamated Timbers, Tas.). This unit had 7
stacking lines and a total charge capacity of about
100,000 Soft. In order to iIncrease capacity Fenton
introduced a portable air circulating unit using high
pressure axial flow fans. The stack lines were then
increased to 15, giving a charge capacity of more than
200,000 Soft.

Serious operational difficulties were encountered
and our assistance was requested in April of this year.
Tests carried out on the unit showed that the portable air
circulator and axial fans were remarkably effective. They
provided adequate air circulation through Ih stacks with a
loss of about 1/2 in. of static head at an air flow of
200 f.p.ra. through the stacks. However, heat distribution
was most unsatisfactory, causing dry bulb temperature
differences of as much as 13 degrees between top and
bottom of the same stack. Faulty heat distribution was
primarily due to air losses from the main heating duct
into the drying chamber and conduction and radiation
losses. Air distribution from the heaters and ventilation
was also unsatisfactory.

Modifications effected major iImprovement in
performance and ultimately good drying quality control was
obtained. However, it was questionable whether the large
charge capacity and attendant lack of Fflexibility were
satisfactory. With each stack change the necessary
movement of the air circulating units was cumbersome. It 1s
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possiblG too’ that an inherent v/eakness of the design v ronld
have caused excessively high wet bnlh temperatures under
warm and humid summer conditionsj as adequate ventilation
was not attainable.

Unfortunately a fire occurred in the plant
recently and the predrier was completely destroyed. The
cause of the fire i1s not known; i1t may have been due to an
electrical fault in the portable air circulating unit or to
belt or bearing failure. Fire control facilities were not
good and the construction was not of a very high standard.

Mr. Fogl asked what routing was followed in
moving stacks and air circulator units.

Mr, G-ottstein explained that the sequence used
to obtain satisfactory drying conditions was similar to that
used in an orthodox progressive drier with moving timber
stacks.

13. ADHESIVES

«  STiUMFD™mPS FOR ADHESIVES

Mr, Gordon reported that the Standards Association
of Australia had set up an adhesives committee, of which he
was chairman. It was proposed that the revision of the
Australian Standard Specification for Plywood No. 0.6 - 1938
should refer to standards drawn up by this committee. Draft
standards for synthetic resins and for protein adhesives
have been prepared. It is proposed to draw up a standard
for adhesives for assembly gluing.

B+ tannin FQRMALDEHr.DE ADHESIVES

Mr, Gordon reported on work done in testing the
tannin-formaldehyde resins developed by the Division of
industrial Chemistry. Though the cost of production was low
a major problem resulted from the working life being too
short for commercial application.
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~and Mr, Dalton referred to
experiments being carried oat to modify the resin chemically
Treatment v/ith sulphite was being investigated.
ait"at Pinas rad”™ta bark might be

worth iInvestigating as a scarce of tannin.
It was agreed that the Division of Forest Products
could supply bark for extraction in the Division of

Industrial Gheraistry.

MD.L"MHi”gg3.ns drew attention to trouble which had
oeen experienced by plywood and funaiture manufacturers
using urea-forraaldehyde resin glues in cold weather. Most
Australian factories are not centrally heated and low night
and early morui.no tempe/?atares which occur even in
Queensiaua in wj..uter, may not allow the setting of the glue
in the period normally available for this process. Some
resin g,.ueo have a threshold temperaturej below which the
setting rate is very slow. High relative humidity may be a
factor in slowing douu the setting time. The rate of
setting 01 resin glues is not taken into sufficient
consideration in comparing their relative merits with other
such as protein glues, under Australian conditions.

J&LNiiiddleston suggested that the behaviour of
urea resin glues in the presence of boric acid-treated
VG... uoi u~hould be i.ncluded iIn any investigations which were
u0 be carried out on these problems.

MAnJiordon pointed out that in the United States,

resin glue manufacturers usually specified 70°*. as the
a point which often seems to

types,

minimum temperature for use:
have been overlooked in Australia.

I’cferred to proposals to establish

plywood plants in North Queensland and a discussion took
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place on the most suitable types of adhesives for these
projects.
blood proteins for adhesives

Note: A technical paper on this subject - titled "Blood
proteins for Adhesives™ and numbered 13D - has
been printed in Vol.l. The discussion follows -

Mr. Plomley added that fertilizer grade blood
glues can be set only in the hot press. They are not well
suited to timbers of low density™ owing to their tendency to
penetrate the wood and starve the glue-line. Improvements
have been observed in allowing the glue to dry out before
pressing and by incorporating 20 per cent, of casein. The
possibility iIs not good of obtaining a satisfactory cold-
setting glue from fertilizer blood and the main success with
this material has been confined to building boards as
reported previously by Mr. Hebblethwaite.

In the subsequent discussion it was pointed out
by State delegates that there was no very strong interest in
the proposal by the abbatoirs.

E. protein investigations

Note: A technical paper on this subject - titled
"Protein Investigations™ and numbered 13E has
been printed in Vol.l. The discussion follows -

Mr. Higgins stated that his paper on protein
investigations included no technical or scientific detail,
but outlined merely the scope of the work and the way in
which it impinged on other fields. Since the paper was
prepared a considerable amount of work had been carried out
on the action of rennet on casein.

Mr. Lawrence said that the problem of the
formation of casein gels was of vital importance to the
field of dairy research, and cited several examplesi

14. COMPOSITE WOOD CORRESPONDING COMMITTEE
Mr. Gordon: The summary of Collation No.2 of the
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Composite Wood Corresponding Committee and a copy of my
contribution for Collation No.3 have been forwarded (on the
10th nuguot) to State Forest Services, New Guinea Forests

Department and the Forestry and Timber Bureau.
The following is a summary of points in Collation
No.3 which should be of interest to those attending this

conference.
OF RESE/XROH PROGRAMg
"a. India

| u HL IWMB.H

The following items are of iInterest.
i, i, , At Dehra Dun
<he follov/ing equipment has been installed?

Merritt veneer lathe.

Covell Hanohett knife grinder.

Merritt Dryad.

Diehl jointer.

Diehl splicer.

Francis glue mixer.

Francis glue spreader.

~1sive Investigations

Tests are being carried out on proteins from

of Terminal 1a_"™lerica and Mt™rus sativ/h.

seeds

AMMINS,,of .. _yeneer
. email veneer drier using infra-red
constructed and a few experiments have been carried out

lamps has been

Items of iInterest in the programme for the current
year include studies of durability of glued joints, gluing
properties of different species of untreated wood and of

reated and modified wood, records on service of glued
joints including laminated timbers, study of methods to
reduce checking of veneer blocks and peeling blocks during
ea ing. The evaluation of overlays for plywood, veneer and

ow qualify .,umbor is continuing with emphasis on the
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development of tests for specification purposes. The
preparation of dry-formed hoards and pressing at high
temperatures are being investiga”™ted in studies to evaluate
various types of composition hoards as corestock materials.
c. Canada
Laminated constructions including rifle furniture
and railway ties (sleepers) are being developed.
d. England
Investigation into causes of distortion of plywood
are proceeding. An infra-red oven for very rapid determination
of moisture content in veneer is under construction.
B. ABHESIVES
Information exchanged concerning requirement
of adhesives for nlywood shows a general agreement that
adhesives might well he classified iInto four groupsviz.
a. 7/aterproof (princes Rishorough-weatherproof) 1i.e.
will withstand indefinitely, exposure to alternate wet and
dry conditions or high humidity; h, highly water- or
moisture- resistant (Princes Rishorough weather-resistant),
i.e. v/ill withstand soaking in warm or cold v/ater hut™ if
subjected to continued wetting and dryingwill ultimately
break down; c¢. moderately moisture-resistanty i1.e. will
regain strength after soaking in cold water for a limited
time; d. non-moisture resistant - for use iIn dry conditions
only. However, it is considered in Engl,and, Canada and
U.S/-i. that for all practical purposes only three types of
glue are required;
a. Waterproof.
b. Moisture resistant.
c. Bry-bond - for use where moisture resistance is
not required.
Bg.QPosed Interchange of Weathering Test Material
The interest in the proposed exchange of plywood
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samples for weathering test observations has been
considerably diminished. Madison considers that any
additional information obtained woald not warrant the work
and expense involved in preparing test samples. However
discussion on this point is not yet finalized. We are
still very interested in carrying out tests which would
help us determine to what extent characteristics of veneer
used in outer plies affect serviceability of plywood the
glue-lines of which remain intact.

Gluing of Preservatized Wood

There vms an exchange of information on the
gluing of preservative treated wood. Naturallyif
preservative treatment iIs necessary to protect laminated
timber against decay’l a waterproof type of glue must be
used. Consequently most references suggest the use of
resorcinol and phenol glues.

The Princes Risborough laboratory provided an
interesting table showing that the wet and dry shear
strengths of a phenolic film glue v/as practically
unaffected by impregnating veneer with "Tanalith” U per
cent. 3 "Chromel” 2 per cent.) "Faspos” 2 per cent, or
borax 2 per cent. The plywood made from the first two is
reported to be In excellent condition after nearly seven
years exposure to the v/eather.

Classification of Adhesives

The Madison Laboratory proposes that four sub-
divisions be employed:

Low-temperature or cold-setting 5° to 20°C.

Room-temperature setting 20° to 30°C.
Intermediate-temperature or
warm setting 30° to 93°C.

High-temperature or hot-setting above 93°C.
Madison also drew attention to certain trends in the use of
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glues in U.S.MI.

a. The use of straight resorcinol glues seems to he
decreasing presumably on account of cost but phenol-
resorcinol blends) which sell at moderate cost and set at
temperatures belov/ 100°G. seem to be iIncreasing in
popularity.

b. Very little melamine adhesives is sold to the
woodworking industry but melamine modified urea adhesives
are in only moderate demand for plyvzood production.

c. Although separate application urea resin and acid
catalyzed phenol-resin glues have been actively promoted
they have not gained any wide use in the production of
wood i1tems)

d- Polyvinyl emulsions have not persisted in use;
except for special purposes where resistance to sustained
load is not required. They have been found suitable for
dowelled or tenoned joints.

e. Wheat flour and walnut shell flour continue to be
the chief extenders and fillers for resin glues. The use of
corn gluten as an extender for phenol and resorcinol glues
has been demonstrated and one plyv/ood manufacturer 1Is using
a component of Douglas fir bark. An investigation is being
made on the use of spent crank case oil for the same purpose.

T. Industrial use of high frequency electrical heating
methods seems to be in an uncertain state. Certain
manufacturers are using the process successfully and claim
saving in cost (chiefly for edge gluing of corestock).
Others have beexi dissatisfied, claiming prohibitive
percentages of rejects, or failures to realize savings.
Technica.”™ difficulties seem to result from lack of proper
control over items such as moisture content, segregation of
species and surfacing. Experiments are being conducted to
determine the durability of joints cured by high frequency
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A recent British development is the manufacture
of a phenolic glue retaining the desirable characteristics
of a plywood glue but which sets at temperatures as low as
100-105°0. Pot life up to two daysj recommended spread
2-i]. Ib. per 100 sq, ft. The opinion is expressed that
such "easy to use'" phenolic glues will do much to speed
the iIntroduction of the one class exterior plywood
specification.

0 plywood manufacture
Mechanics of Peeling

Information concerning peeler setup and nomenclature
of essential parts is being exchanged.
Assessment of Veneer Quality

All laboratories are agreed that some good method
of comparison is desirable, but so far visual methods and
personal judgment are used for evaluation.

Evaluation of Species for Peeling

Necessity for log grades is acknowledged everywhere
and Madison is giving attention to correlating external
appearance of logs with quality of veneer obtained. Madison
has i1nitiated studies on hickory to determine i1f popping
can be reduced by variations in felling and cross-cutting
technique.

At the Princes Risborough Laboratory an attempt
is being made to formulate a scheme for assessment of
veneer both as regards quality and quantity. However a
major difficulty arises when comparing veneer from Douglas
fir logs above 4 ft. diameter with veneer from birch , say
10 in. diameter.

Surface Coating of Plywood
Madison reports industrial use of three main
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types:
a. dense high resin paper - abrasion and water-
resistanty
b. lower resin content paper - concrete forms
c. low resin paper - masking defectsreducing face
checkingJ as a base for painting.
Standards are being considered.
Gorestock - Substitutes for timber.

In U.S.A, there is definite interest in
composition boards made from sawdust and other wood v™aste.
Investigations have been made of the effect of particle
sizel] resin content and pressure Iin the properties of dry
formed boards. The problem is to produce a board with
shrinkage similar to wood, India is also working on
projects in this field.

Madison reports being at a loss to judge relative
importance of factors such as cross-grain) density and
shrinkage on the warping of plywood. Even greater
difficulties have arisen iIn determining causes of warping
in hollow core constructions.

_clarke asked that delegates give special
consideration to the activities of the Composite \"ood
Corresponding Committee and asked for special comments
concerning the value of the work.

Mrc Gordon indicated that certain items under
review by the Committee had been very helpful in providing
guidance which was used in drafting Australian Standards
for waterproof plywood and for classifying adhesives into
different grades of moisture resistance. Referring to the
increasing use of phenol-resorcinol blends in U.S.A.» he
indicated that there is at present on the market in
Australia a so-called resorcinol glue setting at temperatures
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ol /O°F.s and upwardswhich gives a completely waterproof
bond and is therefore suitable for many purposes for which
urea glues are unsatisfactory.

15. PLYWOOD
SliiNDARPS. FOR. PLYI"VOOD

Mr, Cokley said that the method of determining
the strength of the glueline, as outlined in the Australian
Standards Draft Specifications for Waterproof Plywood, was
rather ambiguousr He asked whether it would be possible
to standardize a definite shear or wood failure figure.

Mr, Gordon explained that the standards covered
a large number of species and several adhesives, and that
wood failure and shear values would differ from, species to
species, depending on the relationship between the strength
of the wood and the strength of the bond.

Mkj;_ Glurke asked whether Borneo cedar would be
used as Marine or Standard Grade waterproof plywood,

Mr, Gordon replied that Borneo cedar varied
greatly in density from tree to tree and he had received
information of several unfortunate experiences using Borneo
plywood in a stressed skin construction. He stated that the
strength and quality of plywood should be judged in the
light of its suitability for the particular use to which it
would be put.

B+ DRYIRC IITD RFG.Q.NDITIQNINCt OF VENEER FROM ASH EUCANLYPTS

Mr, Ellwood said that experimental work on the
drying of ash eucalypts was now being applied to industrial
practice, xIn officer of ths Division visited one plant in
Tasmania and installed a pilot reconditioning unit.
Subsequently it wns reported by the manager of this plant
that daij.y recoyery of the ash veneers had increased by
approximately 8,000 sq, ft. a day (2,000,000 sg. ft. a year).



Also i1t was stated that hackling was removed, fine checks
closed up, handling produced less degrade and in general the
quality of the veneer was improved.

The success obtained iIn drying the ash eucalypts
directs attention to other species which are difficult to
dry, e.g. satinay and brush box and it iIs hoped later to
investigate the drying of veneer from these species.

Mr, Cokley asked what was the position in regard
to the Gurevicz process for gluing green veneers.

Mr, Gordon replied that no action had been taken

on this matter. He also said that Gurevicz had reported
that tests he had carried out at two plywood mills in New
South Wales v;ere not completely successful. Gurevicz

blamed this in part on the Ffacilities placed at his
disposal. Mr. Gordon pointed out that checking of the face
and back veneers must be expected if they were glued in this
green condition. The quality of such plywood, although
poorer than top grades of plywood manufactured from dried
veneers could compete with lower grades especially since

the cost of manufacture would bo less. Mr. Gordon also
stated that there was a large tendency for the sheets of
plywood to v/arp v/hen glued according to the Gurevicz process.
He stated that the idea was not new and that large
qguantities of Russian plywood had been made in the past by
a similar process.

Mr._Huddleston supported Mr, Gordon’s remark and
stated that the plywood mill at Armidale was not satisfied
with the Gurevicz process.

Mr, Gordon in reply to a question from Mr. Cokley
stated that the preservative treatment in the Gurevicz
process was a simple borax cold dip of the veneers before
assembly and that if conditions were controlled during
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drying of the plywood after assembly the resultant bond
was quite good.

C+ SILVICULTURE AND VENEER

tectoical paper on this subject - titled
“Silviculture and Veneer Quality” and numbered
15¢ - has been printed in Vol.l. The discussion
follows -

said he wished to stimulate discussion
of the desirable relationship between silvicultural
treatment and veneer log quality. Although pruning is the
aspect dealt with in the pre-printed paperit is probable
that other factorssuch as rate of growthj might become
important as further investigations are made in forest
management and utilization.

Mr, Huddleston considered that the work carried
out suggests that pruning practice is bad where the knotty
core is about 8 in. diameter. it appeared desirable to
prune to a U or 5 in. diameter corej but care must be taken
in pruning to ensure that a 5 in. branch stub be left. To
improve silvicultural practices it might be necessary to use
different tools’ techniques or schedules from those currently
employed. The New South Wales Forestry Commission was
very interested and would be glad to provide materials for
further investigations.

advised that Queensland was very
interested in the project and would provide additional logs

for study. He stated that the present tendency is to prune
trees whilst still of relatively small diameter. Referring
to problems of gapping of the veneer knife he stated that
the Queensland plywood producers found that there was a
definite relation between the quality of the steel in the
knife and their susceptibility to damage in peeling knotty
logs.
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Mr> ThQmas said that in South Australia logs of
Pi.:0:1J:S_radiata had hoen peeled for a number of years. No
difficulty has been experienced in peeling through knots
and in fact plywood manufacturers preferred to have large
logs 1irrespective of their external appearance and quality.
South Australia is interested in improving silvicultural
practices but it should be realized that pruning too earljr
reduces the rate of growth.

stated that the oldest pine plantations
In Tasmania v/ere approximately 12 years old and for the
last three years these had been pruned with a view to producing
producing plywood and joinery.stock. Although the cost of
pruning was considerables it was expected that a higher
return for the clear timber v/ould compensate. His
department considered that insufficient was known on this
problem and the matter was urgent. Tasmanian plantations
were at a stage where they could benefit from a well
considered policy based on correlations between pruning and
quality. He suggested that Mr. Gordon visit Tasmania to
discuss these points with the silvicultural experts.

_ Irvine commented that his observations on the
veneer obtained from logs from Ovens Valley suggested that
a higher recovery was obtained from unpruned than from
pruned logs.

MkjL————pointed out that the investigation of
trees from Ovens Valley had been on a limited number of
long logs and that the unpruned material was the top section
of the pruned trees. Howevery Mr. Irvine did make an
important point about the Ovens Valley logs ~ they were
pruned too late to obtain maximum benefit and possibly it
would have been better if they had not been pruned.

Mr, Clarke suggested that the effect of pruning a
tree must be considered in relation to the full growth cycle



117

of perhaps 40 years. Consideration should be given to the

of having dead branches on the lower parts of the
runk which would give rise to encased or loose knots

which would fall out on processing.
. Mr~ockway pointed out that there
relationship between spacing in plantations and vigour of

Trees should not be pruned unless an economic
Because of labour

is a strong

growbh.
in quality can be assured.

improvement
in Western Australia has

sionages, the pruning programme
—alien well behind, but they were trying to catch up.
N?£i1_Chinner said that casual observations of the
circulated suggested that about 65 per cent.

of the diarnetei;, of the hoop pine logs investigated had been
I\- 3 I —

U-bMd In the lir-st 7 years,; ,fter which time growth had

slowed down considerably. He felt that pruning practices

must be allied wjth thinning studies and that the increment

rate should be cgnsidered in relation to pruning, if only

the final crop grees were pruned there would be some
probability of 555 of vigour due to the reduction of their
crowns and the dominance of final crop trees would be

reduced
ME£r_Brock”™ sought information on v/hether there

was any relation between the rate of occlusion and the siz

of the knots

IMN_GOTdon advised that
investigated to make a statement of this,

intended to be covered in future
the fact that there was some

in a peeling

insufficient material
had been but it

one of uhe points
otudies. He referred also to
relationship between the quality of steel
knife and xts suscep-Gibility to damage on cutting through
it was felt that knife damage might be reduced
in grinding technique. Attention
in the course of further work.

ha,-a .onobs.
by some modification

would be given to this point



118

He stated also that he was glad to have the offers
of co-operation from all Forestry Departments in supplying
material for this iInvestigation and he felt that as
additional information was obtained the scope of the v/ork
might greatly expand. It would be of benefit to
silviculturalistsd to veneer and forest products researchers
and i1n industrial applications of veneer and plywood
manufacture.

" RESISIhWCE HEATING

Note: A technical paper on this subject - titled "An
Electrical Method for ”~accelerating Gluing” and
numbered 15D - has been printed in Vol.l.
There was no discussion.

16. GROWTH STUDIES

G-RQWTH stresses

Note: |Ix technical paper on this subject - titled "Tree
Growth Stresses" and numbered 16a - has been
presented in Vol..1. The discussion follows -

Mr,_ Boyd? in commenting on his papers mentioned
that many people had considerable difficulty iIn appreciating
the system by means of which stresses accumulated iIn a tree.
He went on to describe briefly how these stresses probably
originate and how they build up in both the longitudinal and
transverse direction. In explaining how the longitudinal
stress relief at a cross-cut resulted in "dome-ing"” of the
cross-cut end of the logs Mr. Boyd said that it can be shown
that the stresses set up are sufficiently high to cause such
degrade as heart shakes in the log and spring in sawn boards.
Brittle heart may also be a result of the theoretically
very large longitudinal™**H)mpressive stresses which develop
towards the centre of a tree (these may be of the order of
1SsO00 Ib./sqg.in. at the centre of a tree 24 iIn. 1In
diameter). He went on® to say that these stresses are
prdbably related to such factors as rate of growth and age?
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and that possibly a suitable silvicultural treatment may be
devised to control stresses and so reduce the amount of
degrade in timber converted from the logs,

Mr, Huddleston said that he had read the paper
but found it difficult reading. However the work was of
interest and very usefulas at present degrade was causing
heavy economic loss. Sawmilling and veneering practice
was based purely on previous experience. He would like to
see Mr, Boyd’s work extended to a consideration of how
these practices might be improved in the light of the
knowledge of the existence of these stresses in the living
tree.

stated that these stress factors need
more attention than had been given them in the past. At
present it is assumed that trees should be grown as fast
as possible. He quoted a case of a Tasmanian sawmiller who
was allowed to give up the milling of an excellent stand
because of difficulties arising from popping of the logs.
His department has decided to examine silvicultural
treatments to see if this tendency to degrade could be

overcome.

Notes li. technical paper on this subject - titled "Cell
Wall Structure and the Properties of Wood" and
numbered 16b - has been printed in Vol.l. The
discussion follows -~

stated that results to be discussed
were obtained by Wardrop, Dadswell and Bisset In
collaboration.

Mk.IL_McAdam said there appeared to be two ways of
altering silvicultural practices to produce timber
containing desired properties, plant breeders should
produce trees which had long tracheids right from the
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beginning (or facetiously) that trees should be planted
on their 10th birthday v/hen tracheids had iIncreased in
length.

Mr, Irvine asked if short tracheids would be
produced by trees grown quickly at the start.

Dr, V/ardrop replied that it is rapid radial
growth which produces shorter tracheids. Priestley has
shown that during rapid radial growth more anti-clinal
divisions occur in the cambium and this results in short
tracheids

Mr. Amos added that in E. gigantea" latewood
fibres may be 60 per cent, longer than early wood fibres and
that the magnitude of fibre extension was the feature which
controlled fibre length.

Dr. VZardrop stated that all his work had been done
on gymnosperms”™ but he was aware that transverse anti-
clinal divisions did not occur in angiosperms.

Mr. Wright asked whether short fibre length and
large spiral angle¢ with consequent large longitudinal
shrinkage, would be significant in sizes of timber cut
commercially.

Dr. Dadswell replied that boards cut radially
from the pith would have greater longitudinal shrinkage on
one edge than the other and this would cause bowing.

Mr. Gordon suggested that Mr. Boyd and Dr. Wardrop
collaborate with tree breeders to produce trees iIn which
the effects of bowing due to growth stresses in trees
cancelled bowing In the opposite direction due to
longitudinal shrinkage.

Mr. Cooper asked whether the tensile strength of
local wide-ringed, quickly-grov/n pines would be less than
that of overseas narrow-ringed, slowly-grown pines.

Dr. Wardrop replied that it would.
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asked whether any work had "been done
on the properties and strength of the intercellular

material.

replied that the project had been
commenced by Dr. Dadswell several years ago. In
experiments to date on thin sections, and using the micro-
in the Timber Mechanics Laboratory, all

tester developed
in the tracheid wall and not

tensile fTailures had occurred
in uhe cementing material between tracheids.

G. SILVICULTURE AWD STREMGTH PROPBPTTIT.r

. Kloot reported that progress towards the
preparation of a working plan for the project on the
relationship between silvicultural treatments and strength
properties of timber had not been as rapid as was expected.
This was partly due to teclinical difficulties and also to
the large volume of testing recjuired. ilpproximately 1,000

micro-specimens per month had been tested over the last
six months, but this in the aggregate represented only a

small amount of test material.

Ab present two investigations are
one of these is the examination of the correlation between
the micro-tensile test and other properties such as bending,
Some 2,500 tests had been done

in progressj,

compression and toughness.
on radiata pine and the results appear to be promising.
is a study of the variation of

The other Investigation
laid down during a

strength between and within growth rings
The object of this study is to determine

is any similarity in the pattern of variation
conditions,

known peiliod.
whether there
amongst trees grown under similar silvicultural
/although he considered that the technique being used

would eventually form the basis of a new working plan,
was Ffelt that the preparation of such a plan at this stage

it

would, be premature.
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B. S”™WOOD - HEARTWOOD INVESTIGATIONS

A 'technical paper on this subject - titled "
"Sapwood - Heartwood Relation™ and numbered
IbE - has been printed in Vol.l. The
discussion follows -

said that although it was not proved
beyond all doubts she Wras of the opinion that heartwood

was the direct result of fungal attack on the sapwood.
Eungal hyphae had been found up to the boundary of the
heartwood in all cases examined. she had found eight
species of timber containing no heartwood. They also had
no tannins or extractives in the ray cells. iIn tannin
containing woods fungi caused formation of certain types
of crystals iIn the heartwood. Injury to the outside of the
tree could cause phenomena similar to heartwood.

~J:££jjjiina hepatica and other unknown fungi are
associated with heartwood formation. A sample of diospyros
contained apparent heartwood which was later found to be all
sapwood and coloration was due to accumulation of tannin in
heartwood zone. Cells had been found alive and associated
with starch right to the centre of the tree. In some
species 1isolated spots of pathological heartwood occur.
Griffoen likened the black heart of ebony species to
fossilized wood and suggested bacterial action as the
cause. With this she agreed. Oxidation of kinos may be
responsible for development of colour in heartwood. The
appearance of heartwood and sapwood under ultra-violet light
v/as demonstrated. Brown and black heartwood regions
fluoresced bright yellow and white sapwood was neutral (pale
mauve).

Mfj~-D.ayne wanted to know what facilities
Division of Forest products had for fungal studies.

Mr. Da Costa replied that D.F.P.’s main interest
is in fungi causing decay of wood. We experienced
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considerable difficulty in forming cultures of fungi from
heartwood specimens supplied by Dr. Ghattaway.

Mr. Glarke suggested these types of fungi might be
anaerobic

Mr. Da Costa replied that this v/as very doubtful.

Jpj;_Payne asked in what way States could assist in
overcoming some of the difficulties associated with the work
on heartwood.

Dr. Ghattaway stated she would welcome freshly
felled material 9 properly grease-coated and packaged and
dispatched air freight. She wanted a wide range of sapwood
species rather than large quantities of one species.

Mr. Huddleston said that Dr. Ghattaway’s personal
contact with forest officers bad aroused their interest in
her work and these officers now regularly forwarded
satisfactory timber samples to her.

Dr. Dadswell suggested that association of fungi
and heartwood v/as more than a coincidence and felt that
fungal attack on sapwood v/as a direct cause of the formation
of heartwood. He considered that a new project was needed
to study and make cultures of these heartwood-forming fungi.

__ Ghattaway stated that there often appeared to
be a shake associated with heartwood development and this
might provide entrance for fungi.

Mr. Gordon asked how fungi get into trees.

Dr. Ghattaway suggested that possibly it entered
via broken branches and roots.

Mr. Da Costa asked which levels in the tree had been
studied for heartwood.

Dr. Ghattaway replied that most investigations
v/ere on material from near the butt, but higher levels in
some trees had been investigated.

Mr. Da Gosta said if a new fungi project
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was commenced two aspects would have to be studied - methods
of culturing and identifying fungi ( and distribution patterns
of fungi 1In trees. The former would entail completely new
works as Australian Basidiomycetes have not been studied to
.any extent. It was asked what percentage of sassafras trees
contained black heart,

L-Ir, Cokley stated that black heart was becoming
important in Queensland and that Queensland would be willing
to assist iIn the proposed projects. He wanted to know if
there was any correlation between starch distribution and
reaction under ultra-violet light.

Clhattaway replied that there was not.

17. SAWILL ING

A. SAWMILL ENG-INEERING LABORATORY AND FIELD
Sawmilling iIn Scandinavia

lir... Wright gave an outline of his study of this
subject during his visit overseas in 1949- He said a close
study of Scandinavian sawmilling methods was made during the
three weeks his itinerary allowed in Sweden and Finland.
Time vzas given to this study because relatively few
Australian forest product workers have so far had an
opportunity of studying in detail the milling and conversion
methods used: methods known to be well suited to the
conversio-Q and utilization of the very considerable
(quantities of timber which will increasingly become available
from the softwood plantations being established in Australia.
Also’ it was felt that economy of timber seasoning’ like
that of millingp is very closely associated with the handling
and sorting methods used. Frequently these methods are
common to both operations and require careful iIntegration to
ensure satisfactory flow of timber.

In this summary it is not proposed to discuss the
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procedure followed, nor the techniques and equipment used in
Scandinavian sawmilling practice A reasonably comprehensive
report on this subject has been presented @hdewhere

this i1s available for any sufficiently iInterested to pursue

it further.

Scandinavia and Finland together produce about
four times as much timber as Australia, i1.e. some 4,000
million s.ft. per annum.

Approximately half of this is available for export.
The milling problems involved are much less diverse than
those found in Australia, principally for the following
reasons - (a) only two species are generally milled, and
both of these have very similar characteristics, (b) the
countries have a vast waterv/ay system and the sawmill logs
are generally "floaters"™, so that log transport is relatively
cheap, (c) the logs are relatively small and light, so that
problems of equipment design are simplified, (d) the timbers
are extrem.ely tolerant to conversion and processing methods,
and do not introduce difficulties from the presence of gum
and the development of spring or collapse, as do many
Australian species.

The Scandinavian sawmilling industry has adopted
the frame or gang saw as the sawing unit around which the
sawmill is developed. Two frame saws are invariably used in
tandem to complete the conversion of a log. These two
frames, together with a board edger and jack ladder from the
log pond comprise the sawmill unit. A sawmill may comprise
one or more of such units, up to as many as 6 or 8, 1in
parallel and at from 10 to 15 ft. centres.

Production per sawmill unit of two frame saws,
approximates some 5”000 s.ft, per 8 hour shift. Production
rate per man shift of mill and log pond crew, approximates

* "Swedish Sawmilling Practice”. The Australian Timber
Journal, July, 1950.
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some 37250 s.ft. ~ some 6 to 8 times the average rate
obtained in Australian sawmills.
Average recovery from the mill log is

approximately 78 per cent, on Hoppus basis. By comparison,
mill recovery in Australia ranges from about Ub to 70 per

cent.J depending on a number of factors including species,
log quality, log size and sizes sawn.

It is believed the major lessons demonstrated by
the Scandinavian approach to sawmilling are, (a) the
importance of designing sawmills on a truly functional
basis, jimong other factors this involves the accumulation
of sufficient data to ensure that performance characteristics
of various pieces of equipment are properly integrated and
are suited to the particular conversion problem involved.
The most satisfactory method of determining these data is
by time and production studies, or mill studies as they are
known in the field. (b) That sawmills are designed as an
engineering unit with equipment to give precision cutting
without the need for repeated face cutting through the mill,
and that the auxiliary equipment and services provided are
adequate for the duties required of them. (c) That the
mechanizing of handling and transport systems leads to many
economies. it results in less fatigue to workers, reduces
the number of employees needed, and usually results in
rates of production with consequent reduction
(d) That the time and money spent on
in many Australian mills

higher overall
in production costs.
plant maintenance is well spent.
too much production time is lost through the failure or
inefficiency of sawing, power transmission or conveying
equipment.

In comparing the cost of a well engineered mill
and one iIndifferently built, it is of interest to note that
the capital outlay of Swedish savmiills is of the order of
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£147?000 per 1000 s. ft, of production per 8 hour days
whereas that of the average Australian mill approximates
£1s000 per 1000 s. ft. per 8 hour day. Howevers the labour
and other operating costs of the Swedish mills are
considerably less than those of the Australian mills.

The mills and equipment seen abroad have
emphasized the importance of the work now being done by
forest products research groups in Australial in seeking
the engineering and production data which is so vital to the
economic establishment of our timber iIndustry.

Field Work in Australia

Mr, Turnbull: The Division of Forest Products
has continued its service to the sawmilling industry on
questions of engineering. The descriptions of equipment
released in the News Letter continue to influence sawmillers,
and an increasing number are approaching us for advice on
layout of mills and choice of equipment. During the year
assistance has been given in the preparation of sawmill
designs to the State Electricity Commission, Victoria, the
City Electric Light Company, Brisbane, to a number of private
sawmillers in Victoria, South Australia, Queensland, New
South Wales and Western Australia, and to a company proposing
to operate iIn Pakistan. Some of these contacts are prepared
to assign engineers to implement our suggestions and from
this we hope that improvement in mechanical standards will
result in some of the mills.

During the year we contacted all firms known to
be manufacturing sawmill equipment in Australia, asking for
information on their range of items and for descriptive
matter. The response, although incomplete, has given us a
considerable knowledge of the equipment manufactured in
Australia and we are now arranging and indexing it for ready

reference.
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We propose to continue activities on the above
lines in the coming year.
Laboratory Investigations

Experimental eq_uipment has been brought into
operation in the Division of Forest Products and studies on
the fundamentals of circular sawing are proceeding. The
equipment provides a means for driving a saw and a fly wheel
of considerable mass at high rim speedy for disengaging the
driveb and for feeding a piece of timber against the saw
until the saw rim drops to a pre-selected speed and
automatically disengages the feed. The rim speeds at the
commencement and end of the feed and thus the energy for each
cut is standardized] and by measuring the amount of wood
cut by the saw during this interval it is possible to
determine the effect of changing various features in the
preparation of that saw. We propose to work with saws
sharpened in various ways and to follow with work with
different timbers.

Laboratorj”™ work is also proceeding with chain saws.
We have been associated with the development of apparatus
that will allow chains to be sharpened by a grinding wheel.
This will eliminate slow and costlj/" hand methods of
sharpening. We have obtained a range of types of chain. We
have also obtained an electrically driven unit® but are
avifaiting the receipt of a cutter bar of desired length before

we can launch systematic cutting investigations.

Mr. Huddleston stated that at present it is not
possible to correctljr design sawmills and mill machineryj,
because of lack of iInformation as to power requirements and
no definite information as to correct saw speeds or feeds.
The price of hardwood has risen from 33/- in 1939 to 87/9
in 19J0 with a further 5/- to come and with the increase in
basic wage yet to be felt. He felt the only way to offset
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this great increase in cost v/as to increase sawmill
efficiency.

He suggested that Victoria gets more sawmill
service from Division of Forest Products than other States
and that this should he corrected. At the same time) State
bodies should build up staff iIn order to relieve D.F.P. of
some of this work. He considered that a manual or handbook
on sawmill engineering should be prepared to aid field
officers

Mr. Cokley remarked that a mill installed in
Queensland and based on Victorian practice was not
operating satisfactorily.

Mr. Clarke stated that the staff position at
D.F.P. for this type of work is difficulty and at present
no greater assistance could be given.

Mr. bright remarked that an explanation of the
non-uniformity of D.F.P"s assistance on sawmilling would be
found iIn the fact that New South Wales and Queensland have
staff available for this worky but the other States do not.
B. MILL STUDIES

Mr. Turnbull stated that recently a mill study
had been completed in the Heyfield area. Here? under
conditions of licencey sawmillers are required to accept
head logSy 1.e. logs of small di.ameter from the branched
length of the tree.

This study was made at the request of the
Victorian Sawmillers' Association to investigate the yield
obtainable from head logs and their influence on sawmill
eperformance. It is expected that a report covering the
study will be ready for issue in the near future.

Mr. Littler stated that recently Queensland
completed a six weeks study on a mill cutting thinnings of
several species. The study report will be published.
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Mr, Walduck said that he weald be taking part in
mill studies in the future and asked if there was any
certainty that mill crew v/orked normally over the period of
the study.

Mr. Wright replied that the usual practice of
Division of Forest Products was to explain the purpose of
the study to the mill hands, then after a short period they
apparently take little notice of the study crew. However,
the first day of the study, though recorded, is not generally

regarded as satisfactory.

building research

A+ BUILDING- RESEARCH LIAISON SERVICE - REPORT ON ACTIVITIES

Mr. Brown: At last year’s Conference Mr. Banks
gave delegates a review of the functions of the Building
Research and Development Advisory Committee and the Building
Research Committee, and explained how these Committees
formed part of the machinery which had been set up to co-
ordinate the work of the various research bodies to ensure
that the maximum benefits might accrue to the building
industry from their activities. He also outlined the
functions and programme of work proposed for the Building
Research Liaison Service, which at that time had only
recently been set up for the purpose of helping to implement
the decisions of the two Committees mentioned.

I will endeavour to give you some idea of what
has been done since that time. We were at the outset - and
still are - severely handicapped by a shortage of suitable
technical staff, and v/hile this is a common complaint today,
the iInevitable result is that we have not accomplished all
that we would have liked. The present technical staff at
Head Office consists of Mr. Banks and myself and we have a
Field Officer working practically full-time on our work in
Sydney. in all other States we are dependent on the part-
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atime assistance of officers who are so busy carrying out
their normal duties that they are unable to give us more
than nominal assistance. However, we are hopeful that this
situation may be rectified.

Last year Mr. Banks mentioned his efforts to
establish links between the industry through its professional
and trade organizations and the research bodies through the
Liaison Service. | am happy to say that we have been
successful in establishing research Committees of Master
Builders and Architects in Brisbane, Sydney, Adelaide and
Perth. These Committees are extremely co-operative and
anxious to help us 1n our work.

An 1mportant function of the work of the Liaison
Service 1is the organizing of lectures on suitable research
subjects to various groups within the building industry. A
start has been made in this direction and lectures have been
delivered to audiences of Master Builders and tradesmen in
Adelaide, Melbourne and Sydney on the use of mechanical
equipment i1n house building work. In Sydney a course of 12
lectures organized by the. Liaison Service, under the
general title of "Building Research Review', has been
delivered at the New South Wales School of Architecture and
Building by officers of various State and Commonwealth
research bodies, the Standards Association and the Liaison
Service. On the timber side, extremely valuable
contributions were those of the Division of Forest Products
and the New South Wales Department of Wood Technology. In
addition to organizing lectures such as these, officers of
the research bodies and the Liaison Service take every
opportunity of speaking to builders and architects during
interstate visits.

Another important feature of Liaison Service work
is the distribution of the publications of the Commonwealth
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Experimental Building Station. We have sold 17500 copies of
the C.E.B.S. booklet “BUILDING TECHNIQUE AND BUILDING
RESEANGH and 900 complimentary copies have been sent to
public and private authorities concerned with building and
civil engineerings The mailing list for “NOTES ON THE
SCIENCE OF BUILDING® 1is novz more than 9,500 and as these
Notes are sent mainly to people who take the trouble to
fill in an Order Form requesting them, the figures can, |
think, be regax’ded as satisfactory. One of the most
popular of these Notes is SB.11 dealing with Termites.
Exhibitigns

A dispj.ay of Exhibits on building research

prepared by the various research organizations was held in
thv® Sydiiej/ Tecbax,,"-ocxl College last month and arrangements

have been made for it to visit Melbourne, Adelaide, Perth
and Brisbane in the near future. As this v/as oux first
attempt ar running an Exhibition, we were naturally
concerned as to how i1t would be received. | am glad to say
that reports from Sydney seem to indicate considerable
success« Something like 3,500 people attended the Display
during its week®"s run in Sydney.

Field Projects

Another Important part of the work of the Liaison
Service 1s in organizing field trials i1n order to prove under
actual building site conditions, the efficiency or otherwise
of materials and methods of construction already proven
under experimencal conditions by the various research
organizations.

One such project with which the Division of Forest
products has been closely associated concerns the use of
9/16 in. hardwood flooring. As a result of iInvestigations
carried out in collaboration with the Commonwealth
Experimental Building Station, the Division is satisfied
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that a hardwood floor 9/16 in. thick supported on joists at
18 in, centres will sustain satisfactorily all loadings
likely to he imposed on it in a normal dwelling.
Demonstration floors which have been laid for inspection by
interested persons have supported this conclusion. However
Sawmillers and Building Contractors have expressed doubts

as to whether a satisfactory floor could in fact be laid with
the normal run of mill flooring under site conditions and
also whether anything is likely to be gained on the score of
economics.

It 1s clear that the real mprits of the proposal
can be determined only by a properly conducted field
investigation in which sawmillers and builders participate
in consultauicn uata tae research bodies.

The Queensland Housing Commission has agreed to
adopt 9/16 inl hardwood flooring in a group of 23 or 30
houses and the Queensland Sub-Department of Forestry 1is
endeavouring to arrange for a sawmiller to produce the
required amount of flooring. | understand that there is at
present some difficulty with the Housing Commission as
regards method of pa”anent for the flooring and perhaps Mr.
Watson can say a little more on this matter.

A similar project on the use of the C.E.B.S. light
timber roof trussj vzhich has been designed for domestic
construction, is at present in hand and we are hopeful of
obtaining vzorthv/hile results from both of these projects.

The Liaison Service is also organizing field
surveys in the various states with the object of obtaining
factual iInformation on. certain specified subjects for the
research bodies. Two such surveys at present being
conducted concern flat roof construction and staining
troubles with decorated fibrous plaster.

Mr, Cooper pointed out that the Division of Forest
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Products had r*-ever recommended 9/16 in. flooring for
softwoods. However] imported houses used 5/8 in. softwood
flooring,, so it that proved satisfactory there would be no
douDt ihat 9/16 in. hardwood would be adequate.
~41h._Huddleston suggested that, as local building
surveyors were often the main obstacle to the adoption of
INn.iovo.jicie, the Liaison Service should approach the
municipalities and attempt to persuade them to adopt a more
open attitude.
Stated that Sta'well Timber Industries
Ltd., are using 9/16 in. hardwood flooring in their pre-
fabricaued houses and find it satisfactory. Appreciable
sawing and drying savings are made by using 5/4 in. green
boardu.
drew attention to a defect in the C.E.B.S
plans for nailed roof trusses. The nailing details are not
sufficiently clear end detailed and in some cases appear
impracticable,
closing the discussion, informed Mr.
Brown that the Conference members appreciated the efforts of
the Liaison »b5ervioe and the work it was doing in informing

industry of modern methods and ideas.
B n/FfhhIlL. ZOCaE.STIO_ BUILDINGS
stared that Pamphlet 112 was almost out

of print and so a decision had to be made as to vzhether a
As methods of construction were

new edition was warranted.
he had undertaken

bound up wirn sises of structural members,
an nustra.Lian-wide survey to see whether the pamphlet was
widej.y useu, ana whether building methods had changed since
It was issued. He had found that the pamphlet, on the whole,
was widely used and that there had been no changes in
construction methods. However pretabrieating plants were in

an enbj.j?ely different category and the pamphlet could not be
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expected to apply to them.

On these grounds, and also because Pamphlet 112
is listed in the Victorian Uniform Building Regulations and
contains information in addition to that relating to the
construction for domestic dwellings, it has been decided to
re-issue the pamphlet.

Said that some iImported houses have
3 In.x 2 in. softwood studs at 3 ft. centres, and these
were heavily notched for bracing and nogging. if these are
satisftactory. Pamphlet 112 is very conservative.

Mro G-qrdon replied that the original basis of the
sizes was the minimum specified in the existing municipal
codes. The results were checked to ensure that they were
adequaterl

Mr, Cooper said that the Pamphlet was intended as
a first step only, and recommendations were limited so as
not to conflict too much with existing practice. There 1is
some difficulty in making a further step, but tables for
floor loadings of 30 Ib./sq.ft. may be added and the builder
could adopt these sizes if he wished. A new Australian code
for design loadings is being prepared and he believed that
30 Ib./sq.ft, may be specified for domestic buildings. Until
this code appears, which may not be for several years, it
may be better to issue the Pamphlet in its present form.

Several m.embers agreed that lack of grading is an
obstacle to using smaller sizes. Builders claim that timber
is of poor quality/ end hence large sizes are needed.

19. GENER.AL ITEMS
A. BATTERY SEPARATORS - REPORT ON SPECIES TESTED
Mr.: Kingston reported that electrical resistance,
flexibility angle an.d breaking radius tests had been carried
out on separators of vanikoro kauri (from the Pacific islands),
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jelutong (from Malaya) and Victorian grown radiata pine.

The electrical and mechanical properties of vanikoro kauri

are poor and probably it is unsuitable for battery separators.
The electrical and mechanical properties of jelutong and
radiata pine, however, are satisfactory and it is considered
that these species warrant further testing. Batteries

have now been assembled containing separators of jelutong,
radiata pine and klinki pine (as control) and life tests

are iIn progress.

To further test the suitability of yellow carabeen
separators in com.parison with klinki pine, life tests were
made in five six volt accumulators. Failure in all cases
was thought to be due to loss of the active material from
the positive plates. Arrangements have been made for a supply
of very heavy duty plates i1n an attempt to obtain failure of
the separators.

There was no significant difference in the number
of cycles completed by the cells with klinki pine or yellow
carabeen separators, but the negative plates in the cells
with yellow carabeen showed relatively more sulphation.

This might eventually lead to failure of the cells. Some
manganese was present in the yellow carabeen untreated
separators, but i1t was considered this would be negligible
after treatment with sulphuric acid.

Mr. Gray stated that the supply of proved suitable
material for battery separators is seriously inadequate. He
suggested that v*zork on Australian timbers be continued, and
asked over what period did a laboratory "life” test extend.

Mr. Kingston replied that a life test extended
over two months. He added that potentially satisfactory
timbers must be in good supply. Suitability for battery
separators Imposes stringent requirements and of all species
tested, only klinki pine has been found entirely satisfactory.
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Generally] softwoods appear potentially most suitablej but
most Australian softwoods have been tested already with
little success.

Mr. McAdam said that klinki pine is available in
New Guinea and exportation is likely! hov/ever demands on
this material are so great that i1t is unlikely that much
would be available for separators. He was particularly
interested In the iInvestigation of radiata pine and would
like the project continued.

Mr, Kingston stated that because of shortages)
already manufacturers are using timbers which have not been
fully tested. For example yellow carabeen and Douglas fTir
are being used and trouble with both have been reported.

Mr. McAdam asked if milky pine had been tried.

Mr, Kingston replied that it had not.

Dr, Dadswell suggested the testing of conifers
from New Guinea.

Mr. McAdam said it was difficult to get them)
though celery top pine may be obtained.

Mr, Kingston stated that Tasmanian celery top pine
v;as knotty and asked if the New Guinea material was similar.

Mr. McAdam replied that clear celery top should
be available) but i1t was not as accessible as klinki pine.

Dr, Dadswell asked if Borneo kauri had been
tested.

Mr. Kingston replied that he had arranged for
supplies for testing.

Mr, Cokley said that he had received a complaint
on the failure of kauri in batteries in Queensland. He
enquired the position in regard to substitutes for v;ood as
separators.

Mr. Kingston replied that substitutes for wood
were very expensive. He stated that the New South Wales
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Railways Department had used microporous rubber separators
but discarded them because of early battery failures.

Mr. L. N. Clarke stated that there had been
complaints from Queensland also.

Mri_C,okley suggested that inadequate washing had
caused the separators to fail.

Mr. Chinner asked the effect of pin knots.

Mr. Kingston replied that they may fall out and
give rise to short circuiting.

Mr. Watson stated that the kauri coming into
Queensland was being absorbed in other uses. He suggested
that investigations be made on tv/o other Daphnandras and
two Sloaneas. He asked also if tests had been made on
Parana pine-

Mr. Kingston said no - the material was too
flecked with pin knots.

Mr, Cooper suggested that the price of substitute
separators might drop), to make them more competitive with
wooden ones.

Mn._ Cokley asked v/hat was likely to happen when
supplies became available from overseas.

Mr. L. H. Clarke replied that American supplies
were doubtful because of the dollar shortage. English micro-
porous rubber separators are not yet satisfactory. It is
doubtful 1T substitutes will ever be as completely
satisfactory as wood.

+  UTILIZATION OF QUEENSLIIND BUILDINC AND COQPERAG-E TIIVIBERS

K techjnical paper on this subject - titled
"Utilin™ation of Queensland Building and
Cooperage Timbers" and numbered 19B - has

been printed in Vol.l. There was no discussion.
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G. BOX TESTING-

technical paper on this subject - titled. '"Box
Testing" and. numbered. 190 - has been printed, in
Vol.l. The discussion follows -

Mr. Fogl stated that although little box testing
had been done by the Division of Wood Technology, the demand
for this work seems to be increasing. Investigations by
D.W.T. had been directed to the design of stapled boxes and
the effect of moisture content on nail-holding power. More
recently the problem of field lug-boxes had been tackled, as
this was an important subject in the irrigation areas. His.
Division proposes to seek the co-operation of the other
States in obtaining information on the use of this type of
box.

Mr, Cokley promised Queensland’s co-operation in
providing such information.

B« SURVEY OF TAMNING- MATERIITtLS

technical paper on this subject - titled
"Survey of Tanning Materials™ and numbered 19D -
has been printed in Vol.l. The discussion follows-

Mr. Bryant said that present work on p. radiata
bark which v/as not discussed in the paper as presented, had
shown tannin contents of over 20 per cent. This bark
appeared to be a promising material and he expected to
examine more samples in the coming year.

Dr. Cohen stated that the Division of Forest
Products has had s.amples of P. radiata bark forwarded from
both South Australia and Western Australia, These are being
milled and forwarded to the Division of Wood Technology and
Dr. Anderson for examination.

Mr. Brockway said that tannin analysis made on the
bark of a West Australian eucalypt (e. brockwayi) had shown
a tannin content of over £0 per cent. The tannins were not
of a high quality. The chief difficulty, especially in
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internal areas, was in obtaining labour to strip the bark.

Mr. Clarke suggested that inland species might
assume much greater iImportance in any scheme for the
development of Central Australia.

Dr. Cohen suggested that these bark analyses may
be overloading the Division of Wood Technology. Some
spreading of the work might be desirable but care should be
taken to avoid overlapping.

Mr. Bryant replied that D.W.T. was interested
mainly in the pinus species. The staff position limited the
amount of work that could be done, but If two assistants
could be obtained and trained they would be able to handle
the work requested of them by Division of Forest products.

Mr. Huddleston stated that D.W.T. had discovered
a relationship between the hoi water solubles and the
tannin content of a bark. This might reduce the amount of
work required for any tannin survey.

Mr. Bryant added that this relationship had been
established for only two types of bark and it could not be
applied with safety to any general tannin survey.

Mr. McAdam said that considerable iInterest was
being taken iIn the mangrove areas of New Guinea and that a
survey was contemplated.

E. CORK FROM THE BARK OF THE PiiPER BARKED TEA-TREE

I"te’ A technical paper on this subject - titled "Cork
from the Bark of the Paper Barked Tea-Tree” and
numbered 19E - has been printed in Vol.l, The
discussion follows -

Mr. Bryant distributed various articles which
incorporated the bark in their manufacture.

Mr. Clarke asked if it were proposed to strip the
bark without destroying the tree.

Mr. Bryant replied yes, but the staff position
has made i1t difficult to obtain data on such factors as
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yield and rate of growth.

__Huddleston stated that sinall scale manufacture
of the ground bark was being made in the north coast area.
This material was being used by manufacturers for
experimental purposes.

Mr, Watson said that a considerable amount of this
timber is cut in Queensland and the bark could be utilized..
The tree increases iIn size as one goes further north.
Samples of the bark could be forwarded to the D.,W.T. for
examination.

Mr. Huddleston said the Division would be pleased
to receive these samples. He stated that some of the bark

had been made into small gaskets and had been quite
satisfactory In a motor oar engine.

volatile oil industry

Note’ A technical paper on this subject - titled "Some
Problems of the Essential Oil Industry in New
South Wales*™ and numbered 19E - appears in Vol.l.
The discussion follows -

Bryant said that the industry was being
hampered by labour shortages. He asked the conference to
consider the practicability of silvicultural research on a
Federal basis.

Mr. Hauser asked if the best methods of harvesting
were known. He added that it might be possible to
investigate this aspect in the Canberra area.

Mr. Bryant replied that there was practically no
data on the influence of the method™ frequency of cutting
and other factors on oil yield.

Mr, Huddleston stated that work related to tea-
tree oils was3 of necessityl confined to northern New South
Wales and southern Queensland.

Mr. Irvine said that Victoria has no accurate data
on these matters and opinions of eucalyptus oil distillers
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varied widely. In Victoria there would he little
possibility of carrying out any detailed investigations in
the near future.

Mr, Cokley stated that interest in the
silvicultural aspects of oil distillation was very limited.
The universities might he able to assist in this matter.

Miss Wilson said that the investigation being
made at the University of Queensland was only into the
chemical nature of essential oils.

Mr. Watson stated that some work was being done at
the Technological Museum of New South Wales.

Mr. Bryant added that this work was of wvaluebut
it was limited in so far as the Museum have no control
over silvicultural aspects of oil production.

Mr... Huddleston stated that D.W.T. were concerned
that the essential oil industry might be lost to Australia.
IT the industry were run and managed efficiently it could
compete economically with overseas sources of supply. Most
of the investigations into essential oils relate purely to
chemical aspects.

Mr. Irvine said that fluctuations in the values
for oil make it difficult to integrate the industry.

Resolution: "That representation be made to
the Forestry Conference to be held in November to request
the Commonwealth Forestry and Timber Bureau to investigate
the production of essential oils in Australia.”™
G- yTILIZATION_OF SAh®UST

Mr. Bryant said that hardwood savrdust mixed with
fowl manure had been used in New South Wales as a
fertilizer, and for lightening soil. In his view”® there
was no proof that tannins were likely to harm the soil.

pointed out that spent tan bark and
softwood sawdust were used as a mulch for pineapples.



143

Mr, Chlnner said that significant results had
been obtained in England using sawdust as a mulch.

Mr, Turnbull said that Division of Forest Products
had been approached by a man from South Australia for
information on this subject and he asked Mr. Thomas if
he had any knowledge of this man’s experiments.

Mr, Thomas replied that he had none.

Mr, Gordon said that though sawdust when
compostedy v/as not as good as some other organic
fertilizers)] its availability made i1t a matter of
considerable interest. He suggested seeking the
Zigricultural Departments assistance on these iInvestigations
if required.

Mr, Pearson referred to a publication called
"Your Garden” which contained information on the use of
sawdust.

Mr, Cokley said that sawdust was beilng used in
Queensland to mulch ginger crops and that 100 cubic feet
per day was being obtained from B.eerv/ah for this purpose.
In this districts cost of transport from mills to farms
was the factor limiting use.

Mr, Gay enquired if there was any record of
termites working in sawdusty as indications v/ere that it
might be a barrier if placed under a house.

Mr, Huddleston said that he had seen termite
attack in timber stacked on a sawdust heap

Mr, MGAdam said that he had noted that sawdust
caused the death of a large snail which attacked coconuts
In Rabaul; it might possibly be a control if placed
round the palms.

He PHYTO-"GHEMICjYL REGISTER
Mr» Bland said that the list of genera vzhich he

had mentioned at the last conference had now been drawn up
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by Mr. Morris of ‘the National Herbarium, 1t had. met with
criticism from botanistsbut i1t was maintained that such
a list v/as necessary and that this one was suitable for its
purpose. Log sheets had been printed and issued to
searchers in order to ensure that their reports came to
the register iIn a standard form. Australian journals were
being searched first, each in the State in which they were
published. Many of the journals were now out of print, but
it was thought that some may contain valuable information.

Mr, Bryant said that locally published journals
were being searched in New South Wales, but that little
information was coming from them. He mentioned that Mr.
Hughes of Sydney University had now isolated an alkaloid
from Flindersia australis

Mr. Cokley said that the search vas going on in
the Queensland journals with similar results - not much
definite data so far.
J. COLLECTION OF MATERIAL

Mr. Turnbull, AlIl members of Conference will
acknowledge that research work on timber cannot proceed
unless a range of timbers is available for investigation
purposes. We look to the State forest services to assist
us with collecting, and we appreciate the assistance they
have given us over many years. As mentioned at previous
conferences, the Division has endeavoured to establish a
bank of timber including many of the most iImportant
Australian species, orders for material have been distributed
to various States, and we now have on hand a valuable
quantity of several timbers. Deliveries, however, are in
arrears, and the whole question of procurement 1is giving us
concern, particularly as the Preservation Section has
extensive and urgent requirements for its projects on
durability. During the past year forest services have been
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approached with regard to collecting the first groap of
timbers required for preservation workj and as it is
necessary for all timbers in the group to be on hand before
the i1nvestigational work can proceeds we are anxious for the
collecting to proceed immediately, and for a quick delivery
to be effected. Several trees of more than 70 species are
required. Samples are coming forward slowly and we would
like an indication from the States as to what action 1is
practicable to expedite collecting.

Mr. Huddleston said that D.W.T. needed material
also and its collection was an increasing problems as the
forest officers were always too busy to go through the
routine necessary for collecting authentic, material. The
Division was considering the appointment of a collector to
iIts staff. However they are reluctant to do so because
qualified men were needed elsevzhere in the service and few
are available. It was suggested that New South Wales co-
operate with Division of Forest Products on collection on
the basis that DoF.P, provide the collector and New South
Wales the transport etc.

Mr. Clarke said that some such scheme may be
necessary as all others had failed. He said the situation
was getting serious,

Mr. Turnbull suggested that as in Dr. Ghattav/ay’s
case, personal contact by a collector might stimulate
interest and response in field officers.

Mr. Huddleston said that the cases were different -
that much larger sizes and quantities of material were
involved and these could be coped v/ith only by someone
whose special job was to do it.

Watson supported the i1dea of co-operation and
regarded a collector as essential.

MUo Thomas expressed the wish to see a list of the
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requirements from South Australia.

Mr. Payne expressed a wish to see a list of the
requirements from Tasmania,

Mr, Brockway also disclosed difficulties in
collection of material.

Mr, Clarke said the Division’s financial
allocation was a limiting factor in any arrangement such as
proposed for collections hut something must be done. He
delegated Mr. Turnhull to go into the matter with New South
Wales and Queensland,

said that as in New South Waless
possibly the other States would find the burden of collection
less Severe if they could have material collected for their
own work at the same time.

B-ryant added that New South Wales had
collected material for the Division of Industrial Chemistry.
Ke USB OP STATE PAGILITIES FOR MECHANICAL TESTING

Mri1 Cooper informed Conference that the
universities of Tasmania, Queensland, Victoria and Western
Australia had been asked if they would undertake the
standard testing of their local species. Some of the
professors are interested, but are concerned about finance.
Further progress is awaiting a detailed working plan now
being prepared.

Mr, Payne emphasized that Tasmania 1S very restricted
financially and that such a programme of testing would be
difficult to justify from the State®s point of view, when
there i1s a Commonwealth organization capable of doing the
work, professor Burns estimated he would need £.600 p.a, for
a graduate, plus £300 for auxiliary equipment.

Mr. Clarke pointed out that the Executive of
C.S.1.R.0. does not regard species testing as research and
hence 1t is not D.F_P’s province. Further, it would take
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the Division many years to complete the standard testing

of all our species.

Mi”™ Huddleston said that the University in Sydney
has no staff for testing and does not like work which
interferes with the students use of the machines. Division
of Wood Technology will put its machines on the projects as
soon as staff is available.

Littler said that standard testing could be
done as part of the work for fourth year students at
Queensland. According to Mr. Payne, Professor Burns
thought students were not sufficiently reliable, but Mr.
Cooper considered this was because Professor Burns has no
staff to supervise them properly™ a position which does not
apply in Queensland. |If it isn’t worthwhile for the States
testing their own timbersj it isn’t worthwhile for the

Commonwealth to do it.

L+ EDUCATION IN WOOD TECHNOLOG-Y
Mr. Clarke said he had raised this matter becausej

although there are facilities in Australia for training in
forestryd only limited facilities exist for training in
forest products. The position has been relieved somewhat
in New South Wales, but there is still no provision for
training in forest products to the same standard as in
forestry. In America, training is given in pure forestry
and forest utilization and students can take a Degree,
specializing either in forestry or wood utilization.

This matter concerns us all directly. Reference
has been made to the backward state of the industry in many
respects - a condition which may be traced to inadequate
training of senior personnel in the iIndustry. | have
kept the matter a live issue v/ith the Melbourne University.

_Chinner; This Division provides special
courses for students of the School of Forestry, Canberra
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and of the School of Forestry, Melbourne University; these
are very much appreciated. When Mr. Clarke raised the matter
of the absence of any provision for training in the field of
forest products in Australia, | queried the demand for such
people with specialized training. Mr. Qlarke said the demand
for such people would increase greatly if they were available.
I would like to see provision made for training in wood
technology at Melbourne University. Mr. Clarke asked me
whether 1 would be prepared to recommend the appointment of
a lecturer in wood technology. | discussed it at length and
for the moment we have agreed to defer the matter because our
staff i1s inadequate.

A course 1n wood technology would require laboratory
facilities which are not at present available. Following
Mr. Clarke’s representations | submitted the matter to the
Faculty. I recommended, that at the earliest opportunity and
when laboratory facilities were available, this matter receive
consideration. I recommended that as a first step a lecturer
be appointed and an alternative course to forestry be set up.
The recommendation was accepted in principle, but the
Faculty felt that there should be the one basic training, with
specialization at a later stage. It will probably be three
years before extra laboratory facilities are available and
all we can do at the moment is to develop the i1dea soundly.

Mr. Huddleston said their trouble in Nev*f South
Wales was caused by losing highly trained men to industry.
Some years ago a tentative 5-year Diploma course was
considered, with the first two years concentrating on basic
science, the latter three years specializing in either
forestry or wood technology. | offered our laboratories for
teaching purposes and a lecturer, Mr. Cromer, was to be
appointed. However, he accepted a position with the Forestry
and Timber Bureau and the matter rested there. The position
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today is more urgent than i1t was four years ago and we
should make a strong recommendation that all States
institute such courses, “viy such recommendation should he

accompanied hj/ an offer to supply an officer to organize
the course in the early stages.

Mr, Turnhull asked whether the Board of Higher
Forestry Education had considered this matter. He thought
a satisfactory course would he two years basic science?
third year forestry and 4th year either higher forestry or
forest products.

Jalduck said the Board of Education last year
recommended that such a course he instituted in one or more
States of the Commonwealth? hut very little seems to have
heen done.

Mr. Chinner said the institution of such a course
is not as simple as has heen stated at this Conference.
There are only 26 weeks iIn an academic year and 1t 1is
doubtful 1f specialized training could he completed in this
time. The feasibility of such a course will ultimately lie
in adequate finance. Given adequate finance we could find
the staff. Wood using industries .and Associations might
he willing to hack such a course.

Mr. Cooper said two courses should he considered?
one at the professional level in Canberra and one at the
sub-professional level at Teclmical Schools and Institutes
of Technology. Hut for either course to eventuate they
must he pushed. IT vie feel they are necessary? we ought to

take some positive step.
Mr. Qlarke said he mwould contact the Secretary of

the Board of Education and draw attention to our common
problem - the loss of trained foresters to the forest
products field and ths industries lack of trained forest

products personnel.
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A2 Huddleston pointed out that any course of
study cannot hope to make specialists iIn a particular subject
at graduation. Specialization must come after graduation
with post graduate training in industry.

MPr. Chinner suggested and Mr. Clarke agreed to
write to the University as well as to the Board of Education.

MFj~Juddleston suggested that Mr. clarke should
interview University authorities personally re the
possibility of such a course.

Mr, Clarke said the Board of Higher Forestry
Education should be approached first - all Universities are
represented on the Board.

translations

Mr. Clarke said this matter was raised In writing
by Mr. Ellis of Queensland. He had asked for an arrangement
whereby Australia and other countries paid for a translator
or translators to translate all articles which may be of
interest to forest products workers. Mr. Clarke had
notified Mr. Ellis that C.S.1.R.0. 1is spending a lot of
money on translations at present and he would not be

prepared to recommend any such proposal. Further, he
thought such a method of translating would be unsatisfactory.

However, Mr. Ellis asked that the matter be brought up again
at this Conference and at the next Empire Forestry

Conference.

Mr. Huddleston said his Division would not be
prepared to put money into such a scheme, as the value of a
translation could not be assessed until completed and many
would be valueless.

Mr. Chinner said that the Commonwealth Forestry
Bureau at Oxford undertakes to perform translations at cost.
with airmails, this iIs a very satisfactory service.



151

publications

Dr Ladswell gave the following report of
publications of the Division of Forest Products:
E-SSlpUiet_112) This will be in the printer’s hands by
Christmas.

Lyotus Publication. This will be in the printer’s hands by
Christmas.

Trade_Circulars. Many Trade Circulars are out of print; no
new trade circulars are being prepared.

News Letter. From time to time we are short of suitable
articles and would be prepared to print research articles
supplied by Forest Services.

Scientific Publications. C.S.1.P.0. Head Office is doing a
lot of work to expedite publication of the Australian
Journal of Scientific Research.

Bulletins. Printing of Bulletins is nearly up to date and
any new Bulletins prepared would be printed quickly by Head
Office. Howevers a number of Bulletins are out of print and
v/c have to consider whether they are worth re-printing and
whether we will include results of work done since they were
first printed,

0. ARRANGEMENT OF FUTURE CONFERENCES

Mr, Cordon said Section Heads of Division of Forest
Products had discussed this matter and there was some feeling
that a conference of this nature does seriously interfere
with the work of the Division. It was suggested that if
the Conference were held every second year there would be
more to report and each Conference would prove more valuable.
He asked for comments from other organizations.

Dr, Cohen said the Wood Chemistry Section had not
taken a very active part in this Conference because they are
committed very heavily for the annual pulp and Paper
Conference. He would like to see both Conferences held



every second year gp that his Section

more FTully.
ffuddleston preferred the annual conferences
hut thought they could he of shorter duration - perhaps 2 or

3 days.
.10Q.kle.y preferred every second year.

MP* Mcjxdam thought it would he a retrograde step
if results of research work were published everj*~ second
year instead of every year.

A vote was then taken of visiting delegates.
Messrs, Thomas? Brockway! Bryant and Cokley favoured a
conference every two years? and Messrs. Waiduck, Watson,
Payne, Huddleston, Fogl, Gay and Littler favoured shorter
annual conferences.

Mr. Clarke said the views of the delegates would
he considered in planning future conferences. He suggested

that the matter be left iIn his hands.



RESOLUTIONS DECISIONS OF THE
FIFTH liNNUAL
gORgST PRODUCTS RESEARCH CONFERENCE
MELBOURNE, OCTOBER1950

1. “njeg”cla-tiire of A.ustralian Species. Mr. Turnbull of
D.F.P. wqos asked to continue the revision of Australian
Standard Specification 0.2 with a jviev; to giving each genus
a distinctive trade name. Ceneraily established names were
not to be discarded.
2. Nomenclature of Timbers Imported into Australia Action
on the nomenclature of timbers imported into Australia? and
reference of the tentative list of names to the Standards
Association iIs to be based on discussion between Mr. Gray
of the Commonwealth Forestry and Timber Bureau and Mr.
Huddleston of the New South Wales Division of Wood
Teclmology. Matters arising from Mr. c. S. Elliot’s
representations at the Bangkok conference are to be taken
into account.
3’ SRIilMND:S_Boards. The market survey carried out by the
Commonwealth Forestry and Timber Bureau was considered to be
of appreciable value. It was decided that research on the
manufacture of boards from waste should be so planned that
there was no over-lapping of work within D.F.P.? at D.W.T.
and elsewhere. It was considered there would be advantages
in proceeding as quickly as possible to reach finality on
the respective products now under examination by the
different interests.

H2:L2:1""Sleeper Grading Studies. The working plan
prepared by D.F.P. for grading studies to be undertaken on

permanent way railway sleepers was approved.
5* AN Ey_ Sle.eper Preservation Treatment The

specification prepared by D.F.P. for sleepers to be used in



the high pressure preservation treatment investigation was
considered satisfactory. The detail of preparation for
treatment was left to f.F.P. with the suggestion that some
sleepers should not he end coated prior to Impregnation.
Mechanical Tests on Sleepers. It was resolved that
mechanical tests on sleepers initiated by L.F.P. should now
be continued in the States and under the iImmediate
supervision of the respective State Forestry Services,

' ZyQservation of Fence Posts. The desirability of
preservation treatment of fence posts was acknowledged. It
was decided that the States co-operate with the respective
Departments of Agriculture and Soil Conservation and give
wide publicity to the value of treatment. The D.F.P,
pamphlet on this subject should be re-written.

8. Physiological Effect of preservatives. The Conference
expressed appreciation of the work of the Defence Research
Laboratories in investigating this matter and suggested that
the work mighty with advantages be extended to determining
the physiological effects of the main toxic constituents of
other preservativess both proprietary and non proprietary.

9. Laboratory Evaluation of Preservatives. It v/as resolved
that any i1ield tests initiated by the State forest services
should be paralleled with tests at the D.F_P.on matched
specimens sent in by the respective State services.

10. Supply of Boric Acid and Borax Difficulties iIn the
availability of borax and boric acid in Queensland and the
import duty of £2/10/- per ton for borax, whereas boric acid
is duty freel] have caused considerable difficulty in the
treatment oi Lyctus susceptible timbers. The Commonwealth
Forestry and Timber Bureau were asked to investigate the
matter with a view to having the duty lifted and supplies
improved.



11. Statistical Survey of Damage by Borers Termites and.
Decay in Australian Build.ings. The proposed, form of
CLUestionnaire and. record, sheet was approved, by the
Conference, It was considered, that new homes should be
included in the survey as these may be subject to termite
attack.
12. Lyctus Susceptibility G-radings for Commercial Timbers.
It was decided that for publications, only three grades be
used, viz., resistant, rarely susceptible and susceptible.
13« Lyctus Nutritional Studies. These i1nvestigations by
the Division of Entomology were considered of great
importance. The Queensland Forest Service offered to co-
operate in this v/ork.
/4. ~mobiurn Investigations. The problem of P, radiata
variability should be investigated before continuing the
co-operative work with New Zealand on the material prepared
from timber from the various States. Conference proposed
that Mr. Gay of the Division of Entomology and Mr. Tack of
D.F.P. consult on the problem generally and the possibility
of there being generic reasons for the variability. The
States should co-operate on the mapping of geographical
variations of susceptibility of species.
13. Metho™_ of ™alys _for BoriG Aci™in__Twber
Queensland and New South Wales are to continue their
attempts to develop a satisfactory treatment plant control
method of analyses for boric acid in wood. D.F.P. 1is to
continue its efforts to obtain an accurate method of
analysis for use vzhere high precision is desired. The
D.F.P, will, 1f possible, examine any method of plant
control analysis which is proposed by a State as being of
sufficient merit for universal adoption,

" Australian Standard Specification for Lyctus
Imiuunized Timber. A corresponding committee consisting of



Mr. Taekj D.~.P. (convenorMr. Turnbull, D.F.P.? Mr. Fogls
New South Wales and Mr. Cokleys Queensland was appointed to
examine and report on the draft specification submitted by
New South Wales.

N7-  Tannin Formaldehyde Adhesives. To assist the Division
of Industrial Chemistry in the development of these
adhesivess D.F.P. are to supply bark for tannin extraction.

Silviculture and Veneer Quality. Considerable interest
was shown by the State authorities and several offers for
the supply of suitable test material were made.

G-rov/th Stresses in Trees. It was considered that this
work had great economic importance. It was requested that
the study be broadened to investigate possible improvements
in sawmill and veneer production practice.

20 Building Research Liaison Service. The Conference
members expressed appreciation of the efforts of the
Liaison Service in informing industry of modern methods and
ideas.

21’ Battery Separators. As the supply of proved, suitable
material for battery separators is inadequate! it was
suggested that work on Australian timbers be continued.

22* yalacile_Oil_industry. It was resolved that
representations be made to the Forestry Conference to be
held in November, to request the Commonwealth Forestry

and Timber Bureau to investigate the production of essential
oils in Australia.

23* Collection of Material. The difficulty of the States
in collecting test material for D.F.P. was very real.

Mr. Turnbull of D.F.P. was to co-operate with New South Wales
and Queensland in an endeavour to find a solution of the
problem.

24+ Fducatlon in Wood Technology. Mr. Clarke was asked



to point out to the Board, of Higher Forestry Education., the
lack of personnel trained in forest products technology,

and the consequent loss of trained foresters to these fields
and to industry. The Board and the Universities should he
asked to institute a course of training in the forest products
field.

25« i1irrangement of Future Conferences. The Conference
recognized the large amount of work required of the staff of
D.F.P, 1In preparation for annual conferences in their

present form, hut was divided on the alternative proposals

of holding conferences every two years, and holding a

shorter annual conference. The matter was left to Mr. Clarke
to decide in the planning of future conferences.



