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Fundamental Research in Wood Cutting 
By W. M. McKENZIE, Utilization Section 

ONE OF THE most important features of 
wood is that it is relatively easily worked or 
cut. However, since a high proportion of 
the time and money involved in converting 
trees to forest products is absorbed by cut- 
ting operations of various kinds, their 
efficiency is vital to the econoinics of wood 
conversioi~. Also, cutting operations affect 
many subsequent operations such as gluing 
and finishing, and in this way poor machining 
may increase costs or impair final quality. 
Further, cutting operations are responsible 
for much of the waste generated in the pro- 
duction of wood items. Hence, improvement 
of the efficiency and precision of wood cut- 
ting operations should result in the manu- 
facture of cheaper products of higher quality, 
with less waste of the nation's forest 
resources. 

Wood cutting (of all kinds) is still largely 
an art, based on tradition and recipe. I t  is 
only a few years since it was subjected to 
scientific study, begiiming with systenlatic 
study of machine operation variables. This 
led to the study of the problems basic to 
particular processes e.g. sawing, planing, 
veneering, and, more recently, to the study 
of problems basic to wood cutting in general. 
It is logical to expect that study of funda- 
mental probleins should produce results of 
widest possible application and hence be 
most efficient in the use of limited resources 
for research. Also, it may be expected to 
reveal new principles leading eventually to 
new, more efficient, processes. 

The most basic situation of wood cutting, 
comnon to all types, is the action of the 
tooth or cutter edge on adjacent wood. 
The cutting actions of the various operations 
can be reduced to a very simple situation 
conlprising a wedge-shaped cutter moving in 
a straight line and in a plane parallel to the 
surface of a wooden work-piece (see Fig. 1). 
This situation has its parallel in the cutting 
of any material, but is distinguished in this 
case by the peculiar properties of wood, 
particularly its cellular and anisotropic nature. 
I t  still embodies a large ilumber of factors 
which influence cutting-wood species, mois- 
ture content and grain direction, cutter 
geometry, edge condition, and orientation. 

I t  has been shown that this situation is 
not greatly affected by cutting velocity, so 
that cutting can be studied at slow speed, 
which is a great convenience. Then the two 

CUTTING DIRECTION 
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Fig. 1 .--The basic cutling situation. 

NUMBER 282 JANUARY-FEBRUARY 1962

Fundamental Research in Wood Cutting
By W. M. McKENZIE, Utilization Section

ONE OF THE most important features of
wood is that it is relatively easily worked or
cut. However, since a high proportion of
the time and money involved in converting
trees to forest products is absorbed by cut
ting operations of various kinds, their
efficiency is vital to the economics of wood
conversion. Also, cutting operations affect
many subsequent operations such as gluing
and finishing, and in this way poor machining
may increase costs or impair final quality.
Further, cutting operations are responsible
for much of the waste generated in the pro
duction of wood items. Hence, improvement
of the efficiency and precision of wood cut
ting operations should result in the manu
facture of cheaper products of higher quality,
with less waste of the nation's forest
resources.

Wood cutting (of all kinds) is sti111argely
an art, based on tradition and recipe. It is
only a few years since it was subjected to
scientific study, beginning with systematic
study of machine operation variables. This
led to the study of the problems basic to
particular processes e.g. sawing, planing,
veneering, and, more recently, to the study
of problems basic to wood cutting in general.
It is logical to expect that study of funda
mental problems should produce results of
widest possible application and hence be
most efficient in the use of limited resources
for research. Also, it may be expected to
reveal new principles leading eventually to·
new, more efficient, processes.,

The most basic situation of wood cutting,
common to all types, is the action of the
tooth or cutter edge on adjacent wood.
The cutting actions of the various operations
can be reduced to a very simple situation
comprising a wedge-shaped cutter moving in
a straight line and in a plane parallel to the
surface of a wooden work-piece (see Fig. 1).
This situation has its parallel in the cutting
of any material, ·but is distinguished in this
case by the peculiar properties of wood,
particularly its cellular and anisotropic nature.
It still embodies a large number of factors
which influence cutting-wood species, mois
ture content and grain direction, cutter
geometry, edge condition, and orientation.

It has been shown that this situation is
not greatly affected by cutting velocity, so
that cutting can be studied at slow speed,
which is a great convenience. Then the two
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Fig. 1.-The basic cutting situation.



DIRECTION 

Be10 IP (Fig. 3)- 

A: Type I(a)  fi-ri1rtr.e ill satlu.arer1 eastern white pirre 
(Pinus strobus) ; cl1i11 thickness 0.010 itr. 

1): Tjpe I(b) fi7ilur.e in errsrerx wlrite pim at 5 %  
nwistwe content; chip thickmss 0.030 ill. 

GRAIN
DIRECTION

Left (Fig. 2)-"End-grain" cutting, typicalofsclli'ing.

Below (Fig. 3)-

A: Type lea) failure ill saturated castei'll white pine
(pinus strobus); chip thickness 0·010 in.

B: Type l(b) failure in eastern white pine at 5 /~

moisture content; chip thickness 0·030 in.

c: Type 11(b) failure in persimmon (Diospyros
virginiana) at 5 /~ lIlotf'ture content; chip thickness
0·030 in.

D: l)pe lI(u) failure ill yelloll' poplar (Liriodendron
tulipifera) at 5 % moisture confellt; chip thickness
0·030 in.

2



types of information obtained from such 
studies are, firstly, the way in which various 
cutting variables affect the formation of the 
chip and resulting surface, and secondly, 
the related forces between cutter and wood. 
It is evident that these two matters affect 
important problems in any machining pro- 
cess such as surface quality and accuracy, 
power recluirements, machine design, wear 
of cutters or teeth, and operating variations 
required for different wood species. 

The anisotropy of wood is such that the 
effects vary greatly with direction of cutting 
and to date it has been necessary to choose 
a particular cutting direction for intensive 
study. The author has studied the situation 
basic to sawing or any other end-grain cut- 
ting operation, where the cutting edge is in 
a plane perpendicular to the grain, and 
moves in a direction perpendicular to the 
edge (Fig. 2). The four main types of chip 
formation are illustrated in Figure 3. They 
show that even with sharp cutters, the 

the cutting force, and in case of types II(a) 
a i d  II(D), variation with successive cuts. 
These results emphasize that the cutter cannot 
be considered to be ideally sharp. It has a 
radius at  the edge which is comparable to 
the thickness of a fibre wall, and indents 
the wood causing considerable deflections in 
cell walls before building up sufficient stress 
to incise the wood. On the assumption the 
incision requires failure in tension along the 
fibres a t  the cutter edge, it has been possible 
to arrive theoretically a t  an estimate of the 
cutting force which can be used to predict 
power recluirenle~lts for sawing wood species 
of which certain properties are ltnown. 

is better a t  high moisture contents. Figure 4 
illustrates the different results of cutting 
hard maple at  two lnoisture contents, one 
above, and one below a critical value. This 
effect appears to be due to changes in 
mechanical and frictional properties with 
change in moisture content. 

Study of the factors affecting the indenta- 
tion process mentioned above has led to 
possible methods for i~nproving surface 
quality, and these will be discussed in a 
later article. 

Edge bluntness, ~noisture content, and 
frictional effects have thus been established 

In addition to edge bluntness, moisture as important factors in cutting, but, to fully 
content is an important factor in determining account for their effects, further work of a 
failure type and hence surface quality, which f~indamental nature is required. 

types of information obtained from such
studies are, firstly, the way in which various
cutting variables affect the formation of the
chip and resulting surface, and secondly,
the related forces between cutter and wood.
It is evident that these two matters affect
important problems in any machining pro
cess such as surface quality and accuracy,
power requirements, machine design, wear
of cutters or teeth, and operating variations
required for different wood species.

The anisotropy of wood is such that the
effects vary greatly with direction of cutting
and to date it has been necessary to choose
a particular cutting direction for intensive
study. The author has studied the situation
basic to sawing or any other end-grain cut
ting operation, where the cutting edge is in
a plane perpendicular to the grain, and
moves in a direction perpendicular to the
edge (Fig. 2). The four main types of chip
formation are illustrated in Figure 3. They
show that even with sharp cutters, the
resulting surface is damaged by splitting, or
even tearing out of the wood below the
cutting plane. These failure types are
associated with characteristic oscillation in
the cutting force, and in case of types lI(a)
and II(b), variation with successive cuts.
These results emphasize that the cutter cannot
be considered to be ideally sharp. It has a
radius at the edge which is comparable to
the thickness of a fibre wall, and indents
the wood causing considerable deflections in
cell walls before building up sufficient stress
to incise the wood. On the assumption the
incision requires failure in tension along the
fibres at the cutter edge, it has been possible
to arrive theoretically at an estimate of the
cutting force which can be used to predict
power requirements for sawing wood species
of which certain properties are known.

In addition to edge bluntness, moisture
content is an important factor in determining
failure type and hence surface quality, which
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Fig. 4.-The e.lfect of moist/(re content on failure type
ill sugar maple (AceI' saccharum). Top, 5~';; moisture
content; bottom, 14% moisture content. Chip t!lick
ness 0·030 in.

is better at high moisture contents. Figure 4
illustrates the different results of cutting
hard maple at two moisture contents, one
above, and one below a critical value. This
effect appears to be due to changes in
mechanical and frictional properties with
change in moisture content.

Study of the factors affecting the indenta
tion process mentioned above has led to
possible methods for improving surface
quality, and these will he discussed in a
later article.

Edge bluntness, moisture content, and
frictional effects have thus been established
as important factors in cutting, but, to fully
account for their effects, further work of a
fundamental nature is required.



The Fire Resistance of Timber 
PART Ill. FIRE ENDURANCE OF BUILDING MATERIALS 

BECAUSE ALL STRUCTURAL MATERIALS are 
affected by fire, the important consideration 
is their fire endurance, which may be defined 
as the period for which structural coinpo- 
nents will sustain their load when subjected to 
intense fire. For high fire endurance the 
materials used must, of course, be resistant 
to fire damage, but the construction details 
play a major part. Thus a timber structure 
with a few members of large cross section 
would endure longer than one with many 
members of small cross section. 

A recent paper* discusses the times to 
failure for small structural elements of 
several nlaterials in a fire in which a tem- 
perature of about 900°C is reached in 35 
minutes, the temperature being above 600°C 
after 5 minutes. 

The author assumed that failure occurred 
\vhen the strength was reduced to 25% of 
its original value. For timber the rate of 
charring was assumed to be 1 in. per 40 
minutes. 

The calculated times to failure were: 

Aluminium Alloy : about 3 minutes 
Mild Steel : about 63 minutes 

4 by 2 in. Softwood : about 25 minutes 

In  addition, the rate at which the strength 
of the metal structures decreased with rising 
temperature far exceeded that for wood. 

These figures make it apparent that even 
a light timber truss would be expected to 
have advantages over a steel truss as far as 
fire endurance is concerned. 

* Richardson, H. (1960).-"Fire Endurance of 
Timber SLruclures." The Dock & Harbour Authority. 
Vol. 61, No. 475. 

The direct effect of heat on the strength of 
the material is not the only consideration. 
The high coefficien$.*of expansion of steel 
causes steel girders and trusses to expand 
markedly in a fire. The resulting push out- 
wards on their supports is often sufficient 
to collapse masonry walls and so bring down 
the entire structure. Such expansion does 
not occur with timber and this hazard there- 
fore does not exist. 

Many who prefer steel structures to timber 
overlook this tendency to early collapse wit11 
possible serious danger to human life. Where 
this hazard exists, firemen cannot risk enter- 
ing the building to fight the fire. In a fire of 
like intensity, a timber structure composed of 
members of large cross section will not 
collapse in the early stages, if at all. Slow- 
burning, and therefore strength-retaining, 
timber structures allow firemen to fight the 
fire with safety, and thus reduce its ultimate 
spread and destructive effect. Water does 
not damage heated timber but is absorbed 
by the charcoal and so increases its resistance 
to burning. Very frequently the remaining 
strength of such timbers will enable the 
structure to continue in effective service with 
minor repairs. If required, the resistance of 
timber to fire can be considerably increased 
by coating or impregnation with suitable 
chemicals. A relatively cheap means of 
increasing the fire endurance of critical 
parts of a timber structure is to nail on 1 in. 
thick boards, preferably but not necessarily 
impregnated with fire-retardant chemicals. 

Timber rigid frames of 150-ft span were 
chosen for a new hangar at  Gatwick Airport, 
England, not only because they led to a 
cheaper building than alternative designs 
with no maintenance requirements, but 
because they provided better fire endurance. 

Part IV will consider the use of timber 
treated with fire-retardant chemicals. 
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The calculated times to failure were:

* Richurdsol1, H. (l960).-"Fire Endurance of
Timber Structures." The Dock & Harbour Authority.
Vo!. 61, No. 475.

In addition, the rate at which the strength
of the metal structures decreased with rising
temperature far exceeded that for wood.

These figures make it apparent that even
a light timber truss would be expected to
have advantages over a steel truss as far as
fire endurance is concerned.

The direct effect of heat on the strength of
the material is not the only consideration.
The high coefficient"bf expansion of steel
causes steel girders and trusses to expand
markedly in a fire. The resulting push out
wards on their supports is often sufficient
to collapse masonry walls and so bring down
the entire structure. Such expansion does
not occur with timber and this hazard there
fore does not exist.

Many who prefer steel structures to timber
overlook this tendency to early collapse with
possible serious danger to human life. Where
this hazard exists, firemen cannot risk enter
ing the building to fight the fire. In a fire of
like intensity, a timber structure composed of
members of large cross section will not
collapse in the early stages, if at all. Slow
burning, and therefore strength-retaining,
timber structures allow firemen to fight the
fire with safety, and thus reduce its ultimate
spread and destructive effect. Water does
not damage heated timber but is absorbed
by the charcoal and so increases its resistance
to burning. Very frequently the remaining
strength of such timbers will enable the
structure to continue in effective service with
minor repairs. If required, the resistance of
timber to fire can be considerably increased
by coating or impregnation with suitable
chemicals. A relatively cheap means of
increasing the fire endurance of critical
parts of a timber structure is to nail on 1 in.
thick boards, preferably but not necessarily
impregnated with fire-retardant chemicals.

Timber rigid frames of 150-ft span were
chosen for a new hangar at Gatwick Airport,
England, not only because they led to a
cheaper building than alternative designs
with no maintenance requirements, but
because they provided better fire endurance.

Part IV will consider the use of timber
treated with fire-retardant chemicals.

about 3 minutes

about 6-!- minutes

about 25 minutes

BECAUSE ALL STRUCTURAL MATERIALS are
affected by fire, the important consideration
is their fire endurance, which may be defined
as the period for which structural compo
nents will sustain their load when subjected to
intense fire. For high fire endurance the
materials used must, of course, be resistant
to fire damage, but the construction details
play a major part. Thus a timber structure
with a few members of large cross section
would endure longer than one with many
members of small cross section.

A recent paper* discusses the times to
failure for small structural elements of
several materials in a fire in which a tem
perature of about 900°C is reached in 35
minutes, the temperature being above 600°C
after 5 minutes.

The author assumed that failure occurred
when the strength was reduced to 25% of
its original value. For timber the rate of
charring was assumed to be I in. per 40
minutes.

Aluminium Alloy

Mild Steel

4 by 2 in. Softwood
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By F. A. DALE, Preservation Section 

l r  IS A PARADOX that in Australia the fellces 
around a luxury lloine are often little dif- 
fcrent f1.0111 those around a cottage, except 
that they may be in better repair. 

'lradition and most lending authorities 
require that a suburban building block be 
fenced to a given standard before the final 
payment for the building of a house on the 
block is made, but the type of fence erected 
is u~ualiy the ordinary paling fence which 
has changed very little it1 40 years, while 
the quality of timber used has declined 
considerably. 

' J h s  lack of change should cause tlie 
timber industry to ask wliether it will always 
monopolize the fencing market. Already 
steel and prestressed concrete are taking 
thcir shaiq  and if timber cannot m ~ t c h  
their claims it mu>t inevitably give way to 
them. 

Timber has a number of advantages for 
domestic fencing such as low cost, ease of 
erection and repair, and not the least 
important, flexibility to accomnodate soil 
movement. Its disadvantages are its rela- 
tively short life and its often poor appearance 
with increasing age. 

The life of wood fencing can be increased 
i l l  two ways: 

e By using better methods with existing 
materials 

e f3y using better materials. 
The traditional domestic fence in Victoria 

e~iiploys 3 by 2 in. and 3 by 1+ in. non- 
durable hardwood rails let into 5 by 3 in. 
red gum (E. restrain) posts and carrying 
sawn hardwood palings restiiig on a 6 by 
1 in. hardwood plinth. Failure usually 
occurs in the plinth (often in  less than 10 
yeass), followed by rotting of the rail ends 
in the posts, then by general decay of the 
raiis and palings, particulariy in gardens 
with plenty of vegetation and water. Post 
failure often occurs last of all. The usual 
course of events is that minor repairs are 
needed after 10 years and major repairs or 
even replacement in as short a time as 25 
years. These intervals will vary according 
to locality, but nowhere does the life of the 
fence even approach that of the house. 

The interval before the ~ x ~ j o r  repairs are 
needed and probably the overall life of the 
fence could be substantially increased by: 
@ Turning the 5 by 3 in. posts a t  sight 

angles, i.e. with the 5-in. face in line ~vith 
the feilce and bolting the rails to this face 
witliout checking out the posts. This 
practice, common in South Australia, 

rll'e types q/lI'oodell fence ill a A1elbourne suburb. The type of paling fellce referred to is in the centre.

Thoughts on Domestic Fencing
By F. A. DALE, Preservation Section

IT IS A PARADOX that in Australia the fences
around a luxury home are often little dif
ferent from those around a cottage, except
that they may be in better repair.

Tradition and most lending authorities
require that a suburban building block be
fenced to a given standard before the final
payment for the building of a house on the
block is made, but the type of fence erected
is usually the ordinary paling fence which
has changed very little in 40 years, while
the quality of timber used has declined
considerably.

This lack of change should cause the
timber industry to ask whether it will always
monopolize the fencing market. Already
steel and prestressed concrete are taking
their share, and if timber cannot match
their clairns it must inevitably give way to
them.

Timber has a number of advantages for
domestic fencing such as low cost, ease of
erection and repair, and not the least
important, fiexibility to accommodate soil
movement. Its disadvantages are its rela
tively short life and its often poor appearance
with increasing age.

The life of wood fencing can be increased
in two ways:

I
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• By using better methods with existing
materials

• By using better materials.
The traditional domestic fence in Victoria

employs 3 by 2 in. and 3 by 11- in. non
durable hardwood rails let into 5 by 3 in.
red gum (E. rostra/a) posts and carrying
sawn hardwood palings resting on a 6 by
I in. hardwood plinth. Failure usually
occurs in the plinth (often in less than 10
years), followed by rotting of the rail ends
in the posts, then by general decay of the
rails and palings, particularly in gardens
with plenty of vegetation and water. Post
failure often occurs last of all. The usual
course of events is that minor repairs are
needed after 10 years and major repairs or
even replacement in as short a time as 25
years. These intervals will vary according
to locality, but nowhere does the life of the
fence even approach that of the house.

The interval before the major repairs are
needed and probably the overall life of the
fence could be substantially increased by:
.. Turning the 5 by 3 in. posts at right

angles, i.e. with the 5-in. face in line with
the fence and bolting the rails to this face
without checking out the posts. This
practice, common in South Australia,



gives a stronger fence, is quicker to erect 
and gives the posts better bearing in the 
soil. 
Greasing the ends of the rails and the 
joints with 50150 creosote/petrolatuin or 
similar preservative. 
These measures, by preventing the trapping 

and absorption of water, should greatly 
reduce decay at the joints. 

Regular spraying or brushing with a 
preservative oil, such as 1 part of creosote 
and 3 parts of clean sump oil, can prolong 
the life of a fence substantially, but it must 
be done on both sides of the fence to be 
really worthwl~ile. This and the difficulty 
of preventing damage to plants usually 
means that it is not repeated after the first 
time, consequently this treatinent is not 
often recommended. 

The better way of extending the life of a 
fence is by the use of more-durable materials. 
These are available in most places at prices 
which enable their alz~zual cost, i.e. their 
true cost per year of service, to compare 
favourably with that of orthodox materials. 
The following points should be considered : 

Posts. Ideally only the most durable tim- 
ber should be used for posts. However, 
river red gum gives good service in Victoria 
and jarrah is standard in Western Australia, 
despite the fact that they are not of class 1 
durability, and it is unlikely that they will 
be displaced from this field while they are 
available in quantity. Unfortunately the 
quality of timber sold for fencing varies 
widely and the sale of timber with sapwood, 
wane, and even adhering bark has done 
discredit to the industry. 

Only full-sawn timber free of gross defects 
should be used for posts, and if llighly durable 
timbers such as wandoo, grey box, or iron- 
bark can be obtained, so much the better. 
The use of timbers of only moderate dura- 
bility is short-sighted economy. 

Where pressure-treated timber (e.g. radiata 
pine treated with either creosote or a water- 
borne preservative) is available, it is usually 
cheaper than the durable species and just as 
reliable. If the design of the fence is altered 
to use round posts, or round posts flattened 
on one or two faces, these should be cheaper 
than sawn posts. Fixing such posts in the 
ground can often be done more cheaply and 
more effectively by setting them in a bored 

hole and ramming with stabilized soil (1 bag 
of cement to 6 posts) than with orthodox 
struts and sole plates. A Melbourne fencer 
has been using this method successfully 
with sawn red gum posts for several years. 

Plinth. There are valid arguments for 
using a non-durable plinth, i.e. it is cheap 
and easily replaced, but if the fence is meant 
to last, then a durable or pressure-treated 
timber should be used, as the decay and 
termite hazards at ground level are often 
very high. 

Rails. There is a very good case for using 
a durable timber s ~ , r . ~ l ~  as jarrah for rails to 
prevent premature failure. Treated pine of 
structuial grade or pressure-treated alpine 
ash or mountain ash, which species treat a t  
normal pressures, could also be used. Even 
with a durable timber, dressing of the joints 
with preservative is desirable. Treatment of 
timber with preservative oils also inhibits the 
rusting of fastenings. 

Palings. Unfortunately it is often the 
poorest material that is sawn for palings. 
However, this material, if it will dry flat, will 
usually make satisfactory palings with a 
moderate life. Pine or "ash" when pressure- 
treated with preservatives will inake virtually 
everlasting palings. 

Fastenings. Ordinary iron nails cannot be 
expected to last indefinitely in wet wood, 
especially if the fence is in a seaside locality, 
and when they rust they contribute to the 
breakdown of the wood around them. The 
use of hot-dip galvanized nails, particularly 
in the above conditions, is very desirable 
and adds little to the cost. Flat-head nails 
are preferable to bullet-head for fixing 
palings. Bolts as used in South Australia 
should last longer than nails in rail fastening, 
particularly if greased beforehand, when they 
can be more easily replaced. 

Ornamental Fences. Most of the points 
mentioned above can also be applied to 
front or other ornamental fences. In these 
cases cost is not such a critical factor. The 
use of treated and highly durable timbers 
in such locations will ensure that the fence 
will retain its appearance for a long period. 

Summing up, if timber users and suppliers 
use their imagination, available knowledge, 
and materials to the best advantage, timber 
will undoubtedly remain the major all- 
purpose fencing material in Australia. 

gives a stronger fence, is quicker to erect
and gives the posts better bearing in the
soil.

• Greasing the ends of the rails and the
joints with 50/50 creosote/petrolatum or
similar preservative.
These measures, by preventing the trapping

and absorption of water, should greatly
reduce decay at the joints.

Regular spraying or brushing with a
preservative oil, such as 1 part of creosote
and 3 parts of clean sump oil, can prolong
the life of a fence substantially, but· it must
be done on both sides of the fence to be
really worthwhile. This and the difficulty
of preventing damage to plants usually
means that it is not repeated after the first
time, consequently this treatment is not
often recommended.

The better way of extending the life of a
fence is by the use of more-durable materials.
These are available in most places at prices
which enable their annual cost, i.e. their
true cost per year of service, to compare
favourably with that of orthodox materials.
The following points should be considered:
..Posts. Ideally only the most durable tim
ber should be used for posts. However. 'rIver red gum gives good service in Victoria
and jarrah is standard in Western Australia
despite the fact that they are not of class i
durability, and it is unlikely that they will
be displaced from this field while they are
available in quantity. Unfortunately the
quality of timber sold for fencing varies
widely and the sale of timber with sapwood,
wane, and even adhering bark has done
discredit to the industry.

Only full-sawn timber free of gross defects
should be used for posts, and if highly durable
timbers such as wandoo, grey box, or iron
bark can be obtained, so much the better.
The use of timbers of only moderate dura
bility is short-sighted economy.

Where pressure-treated timber (e.g. radiata
pine treated with either creosote or a water
borne preservative) is available, it is usually
cheaper than the durable species and just as
reliable. If the design of the fence is altered
to use round posts, or round posts flattened
on one or two faces, these should be cheaper
than sawn posts. Fixing such posts in the
ground can often be done more cheaply and
more effectively by setting them in a bored

hole and ramming with stabilized soil (1 bag
of cement to 6 posts) than with orthodox
struts and sole plates. A Melbourne fencer
h~s been using this method successfully
WIth sawn red gum posts for several years.
• Plinth. There are valid arguments for
using a non-durable plinth, i.e. it is cheap
and easily replaced, but if the fence is meant
to last, then a durable or pressure-treated

. timber should. be used, as the decay and
termite hazards at ground level are often
very high.
• Rails. There is a very good case for using
a durable timber s1l:oh as jarrah for rails to
prevent. premature' failure. Treated pine of
structural grade or pressure-treated alpine
ash or mountain ash, which species treat at
normal pressures, could also be used. Even
with a durable timber, dressing of the joints
with preservative is desirable. Treatment of
timber with preservative oils also inhibits the
rusting of fastenings.
• Palings. Unfortunately it is often the
poorest material that is sawn for palings.
However, this material, if it will dry fiat, will
usually make satisfactory palings with a
moderate life. Pine or "ash" when pressure
treated with preservatives will make virtually
everlasting palings.
.Fastenings. Ordinary iron nails cannot be
expected to last indefinitely in wet wood,
especially if the fence is in a seaside locality,
and when they rust they contribute to the
breakdown of the wood around them. The
use of hot-dip galvanized nails, particularly
in the above conditions, is very desirable
and adds little to the cost. Flat-head nails
are preferable to bullet-head for fixing
palings. BoIts as used in South Australia
should last longer than nails in rail fastening,
particularly if greased beforehand, when they
can be more easily replaced.
• Ornamental Fences. Most of the points
mentioned above can also be applied to
front or other ornamental fences. In these
cases cost is not such a critical factor. The
use of treated and highly durable timbers
in such locations will ensure that the fence
will retain its appearance for a long period.

Summing up, if timber users and suppliers
use their imagination, available knowledge,
and materials to the best advantage, timber
will undoubtedly remain the major all
purpose fencing material in Australia.
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Plastic Soles for Snow Skis 
-WIDER RANGE OF TIMBERS MADE POSSIBLE 

By D. S. JONES, Utilization Section 

I N  RECENT YEARS two significant changes 
have taken place in the ski industry. The 
first was the widespread adoption by manu- 
facturers of the laninating technique, wl-lich 
trenlendously in-qroves the quality of skis 
by eliminating any u~~desirable features and 
by making the most of the desirable proper- 
ties of wood for this purpose. The second 
was the introduction of plastic soles. 

The first experiments on the use of plastic 
soles for snow skis were probably carried 
out in France, where in 1932 nitrocellulose 
filins were glued to ash and hickory skis. 
In spite of several technical difficulties, the 
most serious of which was obtaining good 
adhesion of the plastic film, a practical low- 
friction plastic sole was eventually developed. 
However, only in recent years have plastic 
soles become widely accepted and this is 
probably due, not only to the development 
of the plastics industry, which now offers a 
variety of suitable plastic materials, but also 
to the wider introduction of ski tows and 
lifts. The fast plastic soles were very difficult 
to manage when up-hill trudging was a 
necessary part of down-hill running. 

Laminated skis have for some time been 
within the reach of the amateur ski maker 
(see "Laminated Skis-How to make thenl", 
Newsletter No. 230), but plastic soles have 
only recently become available to skiers keen 
to sole their own skis. Several plastic prepara- 
tions are now available which can be simply 
painted on the wooden sole until a reasonably 
thick layer is developed between the steel 
edges. 

I t  may at first sight be difficult to under- 
stand why an article on plastics should appear 
in a Forest Products publication. However, 
the subject is appropriate, since the introduc- 
tion of plastic preparations into the manu- 
facture and maintenance of skis has a 
considerable influence on the choice of wood 
species for skis. Hitherto, the species chosen 
for solid skis required high mechanical 
strength and abrasion resistance, and as low 

f 

a density as possible consistent with these 
requirements. For lanzinated skis, these 
properties were required of the outer lainina- 
tions. Hickory was ideal, since it combines 
exceptionally high abrasion resistance and 
toughness with mode!zite density. A number 
of Australian timbers equal hickory in 
mechanical properties, and although they are 
rather heavy, the laminating technique allows 
this to be offset by combining them with 
lighter species in low-stressed regions. 

An essential requirement of the material 
used for skis is that it be high-quality kiln- 
dried stock, but unfortunately the dense 
species are not always easily obtained in 
this form. This sets a problem which is 
aggravated by the fact that virtually all of 
these species react sensitively to changes of 
moisture content. Thus, cracking, warping, 
or glue-line failure in the finished ski is a 
real danger. 

Furthermore, in all but abrasion resistance, 
the n~echailical value of many high-strength 
species is offset because their stiff~~ess 
requires thinner skis to be used to give 
reasonable flexibility. 

However, when abrasion resistance is 
eliminated from the list of requirements by 
the use of plastic soles, a much larger selec- 
tion of suitable timbers is available, and 
fortunately, several of these are commoilly 
marketed in high-quality kiln-dried form 
ideally suited to ski making. Examples are 
mountain ash (Eucalyptzu regnans) and alpine 
ash (E. gigantea) which are available in 
Tasmania, Victoria, and New South Wales 
in kiln-dried furniture- or flooring-quality 
boards. The suitability of other species, 
which may be more readily available in 
specific localities, can be checked by con- 
tacting the Division of Forest Products. 
The density of these two ash eucalypts 
approximates very closely to that of hickory, 
and, while several of their strength values 
are inferior, they give skis of adequate quality 

Plastic Soles for Snow SI<is
-WIDER RANGE OF TIMBERS MADE POSSIBLE

By D. S. JONES, Utilization Section

iN RECENT YEARS two significant changes
have taken place in the ski industry. The
first was the widespread adoption by manu
facturers of the laminating technique, which
tremendously improves the quality of skis
by eliminating any undesirable features and
by making the most of the desirable proper
ties of wood for this purpose. The second
was the introduction of plastic soles.

The first experiments on the use of plastic
soles for snow skis were probably carried
out in France, where in 1932 nitrocellulose
films were glued to ash and hickory skis.
In spite of several technical difficulties, the
most serious of which was obtaining good
adhesion of the plastic film, a practical low
friction plastic sole was eventually developed.
However, only in recent years have plastic
soles become widely accepted and this is
probably due, not only to the development
of the plastics industry, which now offers a
variety of suitable plastic materials, but also
to the wider introduction of ski tows and
lifts. The fast plastic soles were very difficult
to manage when up-hill trudging was a
necessary part of down-hill running.

Laminated skis have for some time been
within the reach of the amateur ski maker
(see "Laminated Skis-How to make them",
Newsletter No. 230), but plastic soles have
only recently become available to skiers keen
to sole their own skis. Several plastic prepara
tions are now available which can be sinWly
painted on the wooden sole until a reasonably
thick layer is developed between the steel
edges.

It may at first sight be difficult to under
stand why an article on plastics should appear
in a Forest Products publication. However,
the subject is appropriate, since the introduc
tion of plastic preparations into the manu
facture and maintenance of skis has a
considerable influence on the choice of wood
species for skis. Hitherto, the species chosen
for solid skis required high mechanical
strength and abrasion resistance, and as low

a density as possible consistent with these
requirements. For laminated skis, these
properties were required of the outer lamina
tions. Hickory was ideal, since it combines
exceptionally high abrasion resistance and
toughness with mode,nite density. A number
of Australian timbe'rs equal hickory in
mechanical properties, and although they are
rather heavy, the laminating technique allows
this to be offset by combining them with
lighter species in low-stressed regions.

An essential requirement of the material
used for skis is that it be high-quality kiln
dried stock, but unfortunately the dense
species are not always easily obtained in
this form. This sets a problem which is
aggravated by the fact that virtually all of
these species react sensitively to changes of
moisture content. Thus, cracking, warping,
or glue-line failure in the finished ski is a
real danger.

Furthermore, in all but abrasion resistance,
the mechanical value of many high-strength
species is offset because their stiffness
requires thinner skis to be used to give
reasonable flexibility.

However, when .abrasion resistance is
eliminated from the list of requirements by
the use of plastic soles, a much larger selec
tion of suitable timbers is available, and
fortunately, several of these are commonly
marketed in high-quality kiln-dried form
ideally suited to ski making. Examples are
mountain ash (Eucalyptus regnans) and alpine
ash (E. gigantea) which are available in
Tasmania, Victoria, and New South Wales
in kiln-dried furniture- or flooring-quality
boards. The suitability of other species,
which may be more readily available in
specific localities, can be checked by con
tacting the Division of Forest Products.

The density of these two ash eucalypts
. approximates very closely to that of hickory,

and, while several of their strength values
are inferior, they give skis of adequate quality
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for all but the most ambitious skiers, provided 
plastic soles are applied. 

Material for the lightly stressed core of 
laminated skis can be selected from almost 
any lightweight species available in good 
quality such as kauri, radiata pine, meranti, 
Douglas fir, etc. 

The technique of application of the plastic 
soles is simple. Instead of fitting the steel 
edges in rebates to make them flush with the 
surface, Ihey are screwed directly to the sole 
of the ski and the depth between the edges is 
filled with successive brushed-on coatings of 
plastic. The plastic layers follow the shape 
of the centre groove. Each coat is sanded 
smooth before the application of the next, 
and the sole is finally built up a little full and 
is sanded back to the level of the steel edges. 

This process can be applied to old skis 
without removing the steel edges, by senloving 
the wood between the edges with a scraper 

and replacing it with plastic. 
An even more recent development is the 

use of plastic strips cemented along the top 
edges of skis to prevent the scufing that 
takes place when skis are accidentally crossed. 
These strips are of a much harder and tougher 
plastic than is necessary for the soles, and 
will probably becoine increasingly available 
in ski stores. 

Thus, by using plastic soles and top edges 
on well-made solid or laminated skis, ski- 
making enthusiasts and professional manu- 
facturers now have it in their power to 
produce skis at lea$.:equal to some of the 
lliglier priced imported skis. Furthermore, 
by introducing a little trial and error into 
the design and dimensioning of their skis, 
amateur enthusiasts have the advantage of 
being able to produce allnost any character- 
sitics of flexibility or strength to suit their 
own particular demands. 

Lyctus Susceptibility of Red Meranti 

IN THE Division's publication, "Properties of 
Timbers Imported into Australia", issued 
last year, the red nlerantis (Shorea spp.), as 
a group, are listed as being coininercially 
non-susceptible, i.e. either iininune to attack 
or rarely attacked by Lyctus. This rating 
was based on a table published by the 
Malayan Forest Service of the susceptibility 
of Malayan timbers to powder-post borer 
attack. This table states that inost species 
of meranti (both dark and light red) are 
non-susceptible to attack and, in a footnote, 
11 species of Slzorea in this group are 
specifically mentioned as being immune. 

However, it has become evident that some 
red ineranti being ilnported into Australia is 
in fact not inlmune to Lyctus attack. Because 
any parcel of this timber is likely to contain 
a inixture of species of Shorea, and because 
the separation of those that are susceptible 
from those that are not is generally imprac- 

ticable, it is considered safer to regard all red 
meranti as being liable to Lyctus attack. 

It is for this reason that Sllorea species are 
scheduled as requiring treatment against 
Lyctus under legislation in New South Wales 
and Queensland. 

THE following donations were received by 
the Division during November : 
Celcure (Aust.) Pty. Ltd. . . £7 0 0 
Alstergrens Pty. Ltd. . . . . £7 0 0 
Sydney & Suburban Timber Mer- 

chants Association . . . . £100 0 0 
Wilson Hart & Co. Ltd. 

(Maryborough, Qld.) . . . . £150 0 0 

The cotltents of [his Newsletter tnay be reprirlted without special permission 

Printed by C.S.I.RO., Melbourne 

for all but the most ambitious skiers, provided
plastic soles are applied.

Material for the lightly stressed core of
laminated skis can be selected from almost
any lightweight species available in good
quality such as kauri, radiata pine, meranti,
Douglas fir, etc.

The technique of application of the plastic
soles is simple. Instead of fitting the steel
edges in rebates to make them flush with the
surface, they are screwed directly to the sole
of the ski and the depth between the edges is
filled with successive brushed-on coatings of
plastic. The plastic layeI:s follow the shape
of the centre groove. Each coat is sanded
smooth before the application of the next,
and the sole is finally built up a little full and
is sanded back to the level of the steel edges.

This process can be applied to old skis
without removing the steel edges, by removing
the wood between the edges with a scraper
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use of plastic strips cemented along the top
edges of skis to prevent the scuffing that
takes place when skis are accidentally crossed.
These strips are of a much harder and tougher
plastic than is necessary for the soles, and
will probably become increasingly available
in ski stores.

Thus, by using plastic soles and top edges
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Selective Kiln Charging May Cut Your 
Drying Costs 

By R. M. LIVERSIDGE and R. FINIGHAN, Seasoning section 

I N  A N  S DEAL air drying yard all the packs in 
any given stack will dry at the same rate-the 
actual moisture content; of course, depending 
on the elapsed drying time, species, thickness, 
season, etc. However, in most air drying 
yards the stacks do not dry uilifor~nly but 
show a marked gradient, the bottom pack 
drying slowest. 11-1 fact, it is not uncolninon 
in poor yards to find a nloisture content 
gradient between the top and bottom packs of 
25-30'j/,, depending on the length of drying 
and the season. This condition is usually 
caused by uneven circulation, crowded 
slacks, poor foundations, bad drainage, etc. 
Many of these individual problelns are being 
investigated and will be discussed in the 
present series of articles on air drying, as 
results beconle available. 

Obviously, h e  best way of overcoming the 
moisture gradient problem is to improve the 
air drying conditions in the yard, but in some 
instances, for reasons of finance or space, 
no large-scale improvements in production 
practices are possible, and here it becomes 
imperative that the very best use be made of 
the air drying potential which is available. 
In such instances the breaking down of 
stacks and the grouping of packs into kiln 

charges of reasonably unifor~n moisture 
content is worthy of consideration. It is well 
known that the drying times of kiln charges 
are often extended unnecessarily, with a 
resultant increase in kiln drying costs, 
simply because one pack is at a much higher 
~noisture content than the others. 

At first sight it might appear that any 
reduction in kiln drying times brought about 
by the selection of packs may be offset by 
the. possible extra handling involved. How- 
ever in most cases it sl~ould be possible to 
reduce the extra handling to a minimum 
either by modification to the existing kiln 
loading bays and/or by the provision of 
a separate segregation and holding area. 

As an example of the reduction in kiln 
drying times which should be possible by 
pack selection, consider the drying times of 
the four kiln charges shown in Figure 1. 
These are figures obtained froin an actual 
drying plant and show the variation in 
moisture content between packs making up 
the kiln charges. Assuming that the timber 
follows the kiln drying curve shown i n  
Figure 2, then the drying time for each kiln 
charge lo reach 12% moisture content, as 

Fig. 1 

Charge 1. 2. 
I 
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By R. M. LlVERSIDGE and R. FINIGHAN, Seasoning S~ctioll

IN AN IDEAL air drying yard all the packs in
any given stack will dry at the same rate-the
actual moisture content, of course, depending
on the elapsed drying time, species, thickness,
season, etc. However, in most air drying
yards the stacks do not dry uniformly but
show a marked gradient, the bottom pack
drying slowest. [n fact, it is not uncommon
in poor yards to find a moisture content
gradient between the top and bottom packs of
25-30%, depending on the length of drying
and the season. This condition is usually
caused by uneven circulation, crowded
stacks, poor foundations, bad drainage, etc.
Many of these individual problems are being
investigated and will be discussed in the
present series of articles on air drying, as
results become available.

Obviously, the best way of overcoming the
moisture gradient problem is to improve the
air drying conditions in the yard, but in some
instances, for reasons of finance or space,
no large-scale improvements in production
practices are possible, and here it becomes
imperative that the very best use be made of
the air drying potential which is available.
In such instances the breaking down of
stacks and the grouping of packs into kiln

Charge I.,

charges of reasonably uniform moisture
content is worthy of consideration. It is well
known that the drying times of kiln charges
are often extended unnecessarily, with a
resultant increase in kiln drying costs,
simply because one pack is at a much higher
moisture content than the others.

At first sight it might appear that any
reduction in kiln drying times brought about
by the selection of packs may be offset by
the' possible extra handling involved. How
ever in most cases it should be possible to
reduce the extra handling to a minimum
either by modification to the existing kiln
loading bays and/or by the provision of
a separate segregation and holding area.

As an example of the reduction in kiln
drying times which should be possible by
pack selection, consider the drying times of
the four kiln charges shown in Figure 1.
These are figures obtained from an actual
drying plant and show the variation in
moisture content between packs making up
the kiln charges. Assuming that the timber
follows the kiln drying curve shown in
Figure 2, then the drying time for each kiln
charge to reach 12% moisture content, as

Fig. 1
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Below: Figure 2 
Top right: Figure 3 
Bottom right: Figure 4 

Air 
Drying 
Time 

3 h4onths 

4 1\1011tIl~ 

6 Mon~hs  

7 Monlhs 

Kiln Drying Time 

Unselected 
Charges 

-- -- 

46 days 
(4 charges at 

113 days) 

40 days 
(4 charges at 

10 days) 

24 days 
(4 charges at 

6 days) 

8 days 
(4 charges at 

2 days) 

Selected 
Charges 

- 

29 days 
(1 charge each at 

2, 53, 10, and 
11.5 days) 

22 days 
(1 charge each at 

14-, 4, 6+, and 
10 days) 

9+ days* 
(2 charges at 1 day, 

1 at 1% days, 
and 1 at 6 days) 

5 days* 
(3 charges at 1 day 
and 1 a1 2 days) 

* A I-day condi~ioning period in the kiln has 
been assumed in Lhese cases for charges air dried to 
14 Y/i or below. 

dictated by the wettest pack in the charge, is 
as follows: 

YO Doys 
Charge 1 (33-12) 69 
Charge 2 (27- 1 2) 41 
Charge 3 (34- 12) 7 
Charge 4 (22- 1 2) 3 

Total kiln drying time for the 
4 charges 21 days 

If, instead of being dried as above, the 
packs had been selected and regrouped as 
shown in Figure 3, the kiln drying time is 
reduced considerably : 

70 Duys 
Charge 1 (19-12) 2 
Charge 2 (22- 12) 3 
Charge 3 (24- 1 2) 4 
Charge 4 (34-1 2) 7 

Total kiln drying time for the 
4 charges 16 days 

Hence, in this case, pack selection would 
result in a 20% reduction in drying time or 
a reduction of 1 in 5 in the number of kilns 
required to give the same output. 

Alternatively, using the same number of 
kilns, the selection of packs should enable the 
stacks to be kiln dried from higher moisture 
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dictated by the wettest pack in the charge, is
as follows:

Air
Drying
Time Unselected

Charges
Selected
Charges

Charge 1
Charge 2
Charge 3
Charge 4

%
(33-12)
(27-12)
(34-12)
(22-12)

Days
6l.2
4!
7
3

Days
2
3
4
7

16 days

21 days

Charge 1
Charge 2
Charge 3
Charge 4

Total kiln drying time for the
4 charges

If, instead of being dried as above, the
packs had been selected and regrouped as
shown in Figure 3, the kiln drying time is
reduced considerably:

%
(19-12)
(22-12)
(24-12)
(34-12)

Total kiln drying time for the
4 charges

22 days
(l charge each at

11-, 4, 61-, and
10 days)

29 days
(1 charge each at

2, 51-, 10, and
lIt days)

9t days*
(2 charges at I day,

1 at It days,
and 1 at 6 days)

40 days
(4 charges at

10 days)

24 days
(4 charges at

6 days)

46 days
(4 charges at

11t days)

3 Months

4 Months

6 Months

* A I-day conditioning period in the kiln has
been assumed in these cases for charges air dried to
14% or below.

7 Months 8 days
(4 charges at

2 days)

5 days*
(3 charges at 1 day

and 1 at 2 days)
Hence, in this case, pack selection would

result in a 20% reduction in drying time or
a reduction of 1 in 5 in the number of kilns
required to give the same output.

Alternatively, using the same number of
kilns, the selection of packs should enable the
stacks to be kiln dried from higher moisture
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contents, thereby reducing air drying stocks. 
As a further example of comparative kiln 

drying times of selected and unselected 
charges, consider a typical stack from a 
Melbourne air drying yard. For convenience 
the pack moisture contents are shown at 
four different stages of air drying (Fig. 4). 

If at any of the above stages it was decided 
10 kiln dry a group of say four such stacks, 
the drying times of selected and unselected 
charges would have been as shown in the 
table on page 2. 

It can be readily seen that in this particular 
case for the same kiln capacity stacks could 
have been kiln dried much earlier by selecting 
the charges for minimun~ moisture content 
variation. 

While the above discussion shows in theory 
the savings possible by selective kiln clzarging 
it should be pointed out that no data have 
been obtained on how the system works in 
practice. The authors would appreciate any 
infornlation from persons using such a 
selective kiln-charging system. 

The Fire Resistance of Timber 
P A R T  IV. FIRE R E T A R D A N T  T R E A T E D  T IMBER 

Effect of Treatment 
Although no chemical treatments are 

known which will render timber incom- 
bustible, there are treatments which will 
considerably improve its behaviour in a fire. 
Their nlain effect is generally to reduce the 
flanzmability of the timber, with a con- 
sequential reduction in the normal increase 
in temperature and a big decrease in the 
rate of flame spread. There is also a signifi- 
cant increase in the resistance to penetration 
of the fire through the timber. Timber 
treated with fire-retardant chemicals will char 
under continuous exposure to intense heat, 
but will not continue to burn once the 
igniting source is ren~oved. 

The progress of the char into the treated 
wood is delayed, and so a structural com- 
ponent ~pade from such timber will support 
its load long before it collapses. Tests on 
wooden walls and stressed-skin panels have 
indicaled an increase in time to failure of 20 
to 33% by treatment with fire-retardant 
chemicals. 

Solid timber and sheet materials such as 
plywood, chipboard, and insulating board 
may be readily treated to achieve class 1 
sating ("surfaces of very low flame spread") 
in terms of British Standards Specification 
No. 476. Hardboard may be treated to 
achieve class 2 rating ("surfaces of low 
flame spread"). 

Effectiveness of Treatruelit 
The chemicals may be forced into the cells 

of the wood by a pressure-impreg~latio~z 
treatment or inay be applied as a surface 

coating. Suitable impregnation treatments 
are generally more dependable than paint 
coatings, but for controlling the spread of 
fires of short duration, a good fire-retarding 
paint can be as effective as an impregnation 
treatment. The ultimate fire performance of 
a wooden structure is more likely to be 
affected by details of design when a paint is 
used than when the timber is impregnated. 
Often paint cannot be applied to all surfaces 
of the structure, and, if sparks or heat can 
penetrate to unpainted surfaces, then the fire 
inay get out of control. Also glowing, once 
established by the fire, is more apt to persist 
in the untreated wood beneath the painted 
surfaces than in well-impregnated wood. 
However, properly applied, contiimous coat- 
ings offer wortlzwhile protection. If the 
burning fuel is limited in quantity, then they 
may permit the fire to burn out unattended, 
and have been known to be effeclive against 
incendiary bombs. In any case, they will 
retard the spread of fire in the structure and 
allow more time for the blaze to be detected 
and fought. Furthermore, surface coating is 
the only means of applying the chemicals to 
an existing structure. 

The performance of iinpregnated timber 
under fire is related to the amount of dry 
fire-retarding chemical retained in the wood. 
With surface treatments, the performance 
depends on the thickness of the coating, and 
this should be greater than with ordinary 
paint. 

An indication of the effectiveness of treated 
timber is shown by the following results of 
comparative fire tests on two "sentry-boxesyy, 

contents, thereby reducing air drying stocks.
As a further example of comparative kiln

drying times of selected and unselected
charges, consider a typical stack from a
Melbourne air drying yard. For convenience
the pack moisture contents are shown at
four different stages of air drying (Fig. 4).

rf at any of the above stages it was decided
to kiln dry a group of say four such stacks,
the drying times of selected and unselected
charges would have been as shown in the
table on page 2.

It can be readily seen that in this particular
case for the same kiln capacity stacks could
have been kiln dried much earlier by selecting
the charges for minimum moisture content
variation.

While the above discussion shows in theory
the savings possible by selective kiln charging
it should be pointed out that no data have
been obtained on how the system works in
practice. The authors would appreciate any
information from persons using such a
selective kiln-charging system.

The Fire Resistance of Timber
PART IV. FIRE RETARDANT TREATED TIMBER

Effect of Treatment
Although no chemical treatments are

known which will render timber incom
bustible, there are treatments which will
considerably improve its behaviour in a fire.
Their main effect is generally to reduce the
flammability of the timber, with a con
sequential reduction in the normal increase
in temperature and a big decrease in the
rate of flame spread. There is also a signifi
cant increase in the resistance to penetration
of the fire through the timber. Timber
treated with fire-retardant chemicals will char
under continuous exposure to intense heat,
but will not continue to burn once the
igniting source is removed.

The progress of the char into the treated
wood is delayed, and so a structural com
ponent fl)ade from such timber will support
its load long before it collapses. Tests on
wooden walls and stressed-skin panels have
indicated an increase in time to failure of 20
to 33% by treatment with fire-retardant
chemicals.

Solid timber and sheet materials such as
plywood, chipboard, and insulating board
may be readily treated to achieve class I
rating ("surfaces of very low flame spread")
in terms of British Standards Specification
No. 476. Hardboard may be treated to
achieve class 2 rating ("surfaces of low
flame spread").

Effectiveness of Treatment
The chemicals may be forced into the cells

of the wood by a pressure-impregnation
treatment or may be applied as a surface·
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coating. Suitable impregnation treatments
are generally more dependable than paint
coatings, but for controlling the spread of
fires of short duration, a good fire-retarding
paint can be as effective as an impregnation
treatment. The ultimate fire performance of
a wooden structure is more likely to be
affected by details of design when a paint is
used than when the timber is impregnated.
Often paint cannot be applied to all surfaces
of the structure, and, if sparks or heat can
penetrate to unpainted surfaces, then the fire
may get out of control. Also glowing, once
established by the fire, is more apt to persist
in the untreated wood beneath the painted
surfaces than in well-impregnated wood.
However, properly applied, continuous coat
ings offer worthwhile protection. If the
burning fuel is limited in quantity, then they
may permit the tire to burn out unattended,
and have been known to be effective against
incendiary bombs. In any case, they will
retard the spread of fire in the structure and
allow more time for the blaze to be detected
and fought. Furthermore, surface coating is
the only means of applying the chemicals to
an existing structure.

The performance of impregnated timber
under fire is related to the amount of dry
tire-retarding chemical retained in the wood.
With surface treatments, the performance
depends on the thickness of the coating, and
this should be greater than with ordinary
paint.

An indication of the effectiveness of treated
timber is shown by the following results of
comparative fire tests on two "sentry-boxes",



one built with timber impregnated with fire- 
retardant chenricals and the other with 
untreated timber. In each box, which was 
the standard size and shape of sentry-boxes 
with the ope11 front, was placed 5 Ib of wood 
wool (shavings), 3 Ib of light kindling, and 

gallon of petrol. This fuel was ignited and 
pyrometer readings of the internal teni- 
peratures in the boxes were as follows: 

U17  rented 
Structure 

65°F 
1505 
1635 
1655 
1975 
1975 
1875 

The unlrealed box was completely con- 
sumed in 15 min. The treated box was 
charred to a depth of 4 in, to half its height 
but did not support flaming. The temperature 
readings show that the treated timber made 
a negligible contribution to the fire. 

Methods of Treatmenit 
The procedures and facilities for impreg- 

nating timber with fire-retarding chemicals 
are similar to those required for impregnating 
timber preservatives. Consequently, there is 
now no difficulty in obtaining fire-retardant 
impregnated timber. As with preservative- 
impregt~ated timber, not all species treat 
equally well and advice may need to be sought 
on suitable species to be used. 

Fire-retardant chemicals may be sprayed or  
brushed on to any species w i ~ h  no more 
skill than is needed for ordinary painting. 
Inadequate application can be corrected 
readily and the coatings may be renewed 
when this becomes necessary. 

Sheet materials such as plywood, hard- 
board, etc. may be either impregnated or  
painted. Plywood is preferably impregnated 
in the sheet f o m ,  as impregnation of the 
veneers before gluing is likely to adversely 
afec t  the glued joints. 

Fire-Retardant Process 
Fire-retardant chemicals used for coatings 

usually act e i h r  by forlning a glaze which 
prevents oxygen ~xaclling the underlying 

material or  by swelling the paint film to form 
an insulating layer. 

Chemicals used for impregnating the 
timber act in one or  more of the following 
ways : 
(P Tlie fire retardant decorilposes at a tem- 
perature rather below that at which decom- 
position of the material itself begins, and il 
then gives off non-inflammable gases, which 
mix with the inflammable gases produced 
a little later from the heated n-raterial. The 
non-inflanmable gas mixture so formed 
provides a protective blanket against the 
attacking flame and illhibits ils propagation 
at the surface of the'haterial. 
e The decomposition of the fire retardant is 
accompanied by absorption of heat. This 
cools, and may even extinguish, the igniting 
flame. 
o The fire retardant, on heating, melts a t  
a temperature below that a t  which the wood 
alone would take fire, and covers it with 
a glaze impervious to the air essential to 
smouldering and burning. The glaze also 
facilitates the adherence of charcoal on the 
surface of the wood, and the charcoal so 
formed acts as an insulator to the wood 
behind it. 
e Rapid formation of a heavy layer of 
charcoal is induced (at the expense of the 
volatile gases) by such fire retardants as 
ammonium phosphate when the timber is 
exposed to high temperatures. The carbon 
also excludes the air from the surface of the 
timber and prevents combustion. 
a A denser and modified charcoal is formed, 
which does not smoulder to any dangerous 
extent. 

In the concluding part of this series, the 
chemicals used as fire retardants will biz 
listed and discussed. 

THE following donation was received by the 
Division during January: 

M. & D. Richardson Ltd., 
Adelaide . . . . . . . . f 3  3 0 

The colltetrts of this Newsletter rrray be reyritlted without special prrw~is,siotr 
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one built with timber impregnated with fire
retardant chernicals and the other with
untreated timber. In each box, which was
the standard size and shape of sentry-boxes
with the open front, was placed 5 Ib of wood
wool (shavings), 3 lb of light kindling, and
! gallon of petrol. This fuel was ignited and
pyrometer readings of the internal tem
peratures in the boxes were as follows:

Tillle Treated Untreated
Structure Structure

3.00 65 c F 65°F
3.01 415 1505
3.02 615 1635
3.02~ 485 1655
3.05 255 1975
3.07 165 1975
3.10 90 1875

The untreated box was completely con
sumed in 15 min. The treated box was
charred to a depth of i in. to half its height
but did not support flaming. The temperature
readings show that the treated timber made
a negligible contribution to the fire.

Methods of Treatment
The procedures and facilities for impreg

nating timber with fire-retarding chemicals
are similar to those required for impregnating
timber preservatives. Consequently, there is
now no difficulty in obtaining fire-retardant
impregnated timber. As with preservative
impregnated timber, not all species treat
equally well and advice may need to be sought
on suitable species to be used.

Fire-retardant chemicals may be sprayed or
brushed on to any species with no more
skill than is needed for ordinary painting.
Inadequate application can be corrected
readily and the coatings may be renewed
when this becomes necessary.

Sheet materials such as plywood, hard
board, etc. may be either impregnated or
painted. Plywood is preferably impregnated
in the sheet form, as impregnation of the
veneers before gluing is likely to adversely
affect the glued joints.

li'ire-Retardant Process
Fire-retardant chemicals lIsed for coatings

usually act either by forming a glaze which
prevents oxygen reaching the underlying

material or by swelling the paint film to form
an insulating layer.

Chemicals used for impregnating the
timber act in one or more of the following
ways:

• The fire retardant decomposes at· a tem
perature rather below that at which decom
position of the material itself begins, and it
then gives off non-inflammable gases, which
mix with the inflammable gases produced
a little later from the heated material. The
non-inflammable gas mixture so formed
provides a protective blanket against the
attacking flame and i,~1}1ibits its propagation
at the surface of the<rnaterial.

• The decomposition of the fire retardant is
accompanied by absorption of heat. This
cools, and may even extinguish, the igniting
flame.
• The fire retardant, on heating, melts at
a temperature below that at which the wood
alone would take fire, and covers it with
a glaze impervious to the air essential to
smouldering and burning. The glaze also
facilitates the adherence of charcoal on the
surface of the wood, and the charcoal so
formed acts as an insulator to the wood
behind it.
• Rapid formation of a heavy layer of
charcoal is induced (at the expense of the
volatile gases) by such fire retardants as
ammonium phosphate· when the timber is
exposed to high temperatures. The carbon
also excludes the air from the surface of the
timber and prevents combustion.

• A denser and modified charcoal is formed,
which does not smoulder to any dangerous
extent.

In the concluding part of this series, the
chemicals llsed as fire retardants will be
listed and discussed.

THE following donation was received by the
Division during January:

M. & D. Richardson Ltd.,
Adelaide £3 3 0

The contents of this Newsletter lIIay be reprinted withollf special pamissioll
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By J. J. MACK, Timber Mechanics Section 

4 N U M B E R  OF years ago, an article 011 flush 
doors was published in this Newsletter 
(No. 178, October 1949). 

Numerous enquiries on doors continue to 
reach the Division, however, and it is felt 
that another review of important factors in 
their manufacture would be of interest to 
door manufacturers and users. 

A good quality flush door should have the 
Sollo\vi~~g characteristics : 
a Accuracy and stability in dimensions. 
e Freedom from warping when subjected 

to changes in atmospheric conditions. 
e Sufficient stiffness in a vertical plane to 

prevent sagging under its own weight or  
the weight of any object likely to be 
carried by it. 

c~ Sufficient stiffness in a horizontal plane 
to prevent undue distortion if one corner 
sticks and the handle is pulled violently. 

u Suf-ficient strength in both vertical and 
horizontal directions to prevent damage 
to the door when loaded as above. 

a Adequate provision for housing the lock 
and securing the hinges. 

4 Sufficient strength in sheathing material 
to resist normal knocks and blows. 

There are many differences of opinion as 
to the most suitable method of constructing 
the internal framework of the door. However, 
it must be realized that in this type of door 
the sheathing material carries most of the 
load, the strength and stiffiless of the frame 
being relatively unimportant. 

Tests have shown that corrugated fasteners 
are sufficient to join end rails to stiles. No 
fastening is necessary between intermediate 
rails and stiles. 

Although standard specifications for the 
general construction of flush doors have 
been prepared by some housing authorities, 
no general standard exists in Australia. 
However, from past experience of doors 
which have proved satisfactory in service, 
it seems that a minimum value of lateral 
s t ihess  can be set. The simple test of 
lateral stiffness is illustrated on p. 2, and 
can be performed by anyone possessing a 
few weights and a rule. The door is supported 
horizoi~tally at three corners and loaded a t  
the fourth corner. The increase in the vertical 
deflection of this corner under the applied 
load is measured, and it appears that for 
satisfactory performance, this should not be 
greater than about & in. for a load of' 20 lb. 
This stiffness is largely affected by the species 
and thickness of the sheathing plywood and 
the thickness of the core, but not to  any 
great extent by the details of the door framing. 

Iu attempting to reduce the cost and 
weight of the door, manufacturers coin~nonly 
make the mistake of using too thin a plywood 
or core or both, thus severely reducing 
lateral stiffness. Another disadvantage of 
thin plywood is that Ihe resistance to  puncture 
is low, but this may be overcome to  some 
extent by the choice of a suitable core 
construction, such as closely spaced inter- 
mediate rails, or  the type of infill. 
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A NUMBER OF years ago, an article on flush
doors was published in this Newsletter
(No. 178, October 1949).

Numerous enquiries on doors continue to
reach the Division, however, and it is felt
that another review of important factors in
their· manufacture would be of interest to
door manufacturers and users.

A good quality flush door should have the
following characteristics:
• Accuracy and stability in dimensions.
• Freedom from warping when subjected

to changes in atmospheric conditions.
~ Sufficient stiffness in a vertical plane to

prevent sagging under its own weight or
the weight of any object likely to be
carried by it.

• Sufficient stiffness in a horizontal plane
to prevent undue distortion if one corner
sticks and the handle is pulled violently.

• Sufficient strength in both vertical and
horizontal directions to prevent damage
to the door when loaded as above.

• Adequate provision for housing the lock
and securing the hinges.

• Sufficient strength in sheathing material
to resist normal knocks and blows.

There are many differences of opinion as
to the most suitable method of constructing
the internal framework of the door. However,
it must be realized that in this type of door
the sheathing material carries most of the
load, the strength and stiffness of the frame
being relatively unimportant.

Tests have shown that corrugated fasteners
are sufficient to join end rails to stiles. No
fastening is necessary between intermediate
rails and stiles.

Although standard specifications for the
general construction of flush doors have
been prepared by some housing authorities,
no general standard exists in Australia.
However, from past experience of doors
which have proved satisfactory in service,
it seems that a minimum value of lateral
stiffness can be set. The simple test of
lateral stiffness is illustrated on p. 2, and
can be performed by anyone possessing a
few weights and a rule. The door is supported
horizontally at three corners and loaded at
the fourth corner. The increase in the vertical
deflection of this corner under the applied
load is measured, and it appears that for
satisfactory performance, this should not be
greater than about --to in. for a load of 20 lb.
This stiffness is largely affected by the species
and thickness of the sheathing plywood and
the thickness of the core, but not to any
great extent by the details of the door framing.

In attempting to reduce the cost and
weight of the door, manufacturers commonly
make the mistake of using too thin a plywood
or core or both, thus severely reducing
lateral stiffness. Another disadvantage of
thin plywood is that the resistance to puncture
is low, but this may be overcome to some
extent by the choice of a suitable core
construction, such as closely spaced inter
mediate rails, or the type of infi]!.



.I'he manul'acture of good quality l~ollow 
core f1~1sli doors requises consideration of 
the following: 

(i) Balnticed Cotlsrt.irctioiz.-Differential 
movement of the tvrjo faces with different 
atmospheric conditions on the two sides of 
a door may give rise to warping, and such 
movement is kept to a ~liinimum by ensuring 
tliat tlie slieatliing on both faces is of similar 
material and constsuction, i.e. balanced. 

(ii) S i t ~ l i ~ ~ g ~  of' P1jwood.--In tlie early 
stages of development of the liollow core 
door, trouble \vas experienced owing to 
sinkagc of the plywood facing between tlie 
rails. ' ~ l l i s  spoilt tlie appearance of the door, 
(he cflfect being accentuated iS the door was 
highly polished. The problem of overcoming 
this defect is psin~arily one of tecllniclue in 
gluing, although it may be minimized by 
inodifications to the internal framework and 
the number and positioning of internai rails. 
Lf thc g l ~ ~ e  is applied in such a manner that 
there is 110 "squeeze out" of surplus g l ~ ~ e  
over the sides of the intesnal rails, and if 
gluing psessures are kept near tlie minim~im 
aatisfact~ry prcssiircs scquired, thcn sinkagc 
can be greatly reduced os enlisely eliminated. 
Under a given set of conditions, if plywood 
s h e a i l ~ i ~ ~ g  i:j in .  or thicker is used, sinkage 
will b c  less than with thinner plywood. 

(111) Moisriu-L' C'ot~rer~t.-AlI Ssalne members, 
including intesnal sails, should be properly 
beasoned befose dressing and tliicknessing. 
Uns~itisfactosy scasonlng results In variations 
in moistu~e conic111 of individual colnponcnts 
in 1111: construction and \vill almost cestainly 

produce faults afl'ecting tlie appearance of 
tlie finished door. There will inevitably be 
some change in the moisture content of the 
frame or  core, due to ~iioisture absorption 
from tlie glue line and from any  glue 
"squeeze-out" whicli occurs. Consequently 
i t  is advisable to have a holding period 
between pressing and final sanding to allow 
this moisture to distribute itself or  dry out. 

(iv) Spncitig and Posiriotliuy of I~iter.nnl 
Rails.-This is i~iiportant since i t  aff'ects tlie 
resistance of tlie door to puncturing and the 
sinkage tendency. Tests were carried out 
at the Division of Fqsest Products, in which 
the spacing of tlie internal rails was varied. 
'Tliese rails were 1 ," in. by 4 in. and in one 
case were at 6 in. centres, whereas in the second 
case, using very tliin plywood facing, they 
were a t  I$  in. centres. These tests demon- 
strated that the closes spacing of tlie inter- 
mediate rails gave improved resistance to 
puncture but had no significant efl'ect on 
strength or stiffness. Closer rail spacing also 
reduces sinkage of tlie sheathing material. 
If the intermediate rails are placed at an 
angle to tlie stiles rather than liorizontally, 
sinkage is less obvious. It is not necessary 
that intermediate rails be connected to tlie 
stiles, providing that tlie gap between the 
end of tlie intermediate sail and tlie stile 
is small-approximately in. 

(11) Lock Ho~rsirrg arid IIil~ge Secut-o~w~t.--- 
I t  frequently happens tliat the stiles are 
narrowel. than the depth of conventional 
locks, and in this case a lock block should 
be added. Similarly with narrow stiles it is 
desisable to p:-cvide additional blocks t:: 
facilitate the fixing of hinges. 

(vi) Vt.iiti/rtiot~.-I-lollow core flush doors 
are tisually ventilated on tlie inside. This may 
be achieved by one of several methods, 
such as by saw cuts or holes in all rails, 
or by grooving tlie stiles along their inner- 
edges. 

In conclusion, althotigl~ ind~viclual manu- 
fdcturcrs may vary the internal construction 
considerably, the same psinciples of design 
apply to all types of' Ilusli dooss. By 
observing these, the indust sy can ensure 
the production of dooss that will satisfy 
all consumer sequisements, 

Test 0/ lateral stiffness,

The manufactui'e of good quality hollow
core flush doors requires consideration of
the following:

0) Balanced Conslruction.-Differential
movement of the two faces with different
atmospheric conditions on the two sides of
a door may give rise to warping, and such
movement is kept to a minimum by ensuring
that the sheathing on both faces is of similar
material and construction, i.e. balanced.

(ii) Sinkage (~f PlYl1'ood.--In the early
stages of development of the hollow core
door, trouble \vas experienced owing to
sinkagc of the plywood facing between the
rails. This spoilt the appearance of the door,
the effect being accentuated if the door was
highly polished. The problem of overcoming
this defect is primarily one of technique in
gluing, although it may be minimized by
modifications to the internal framework and
the number and positioning of internal rails.
If the glue is applied in such a manner that
there is no "squeeze out" of surplus glue
over the sides of the internal rails, and if
gluing pressures are kept near the minimum
satisfactory pressures required, then sinkage
can be greatly reduced or entirely eliminated.
Under a given set of conditions, if plywood
sheathing it in. or thicker is used, sinkage
will be less than with thinner plywood.

(iii) MoiSTure ConTent.-AIl frame members,
includi ng interna I rails, should be properly
seasoned before dressing and thicknessing.
Unsatisfactory seasoning results in variations
in moisture content of individual components
in the construction and will almost certainly

produce faults affecting the appearance of
the finished door. There will inevitably be
some change in the moisture content of the
frame or core, due to moisture absorption
from the glue line and from any glue
"squeeze-out" which occurs. Consequently
it is advisable to have a holding period
between pressing and final sanding to allow
this moisture to distribute itself or dry out.

(iv) Spacing and Positioning (~l Internal
Rails.-This is important since it affects the
resistance of the door to puncturing and the
sinkage tendency. Tests were carried out
at the Division of Eqrest Products, in which
the spacing of the iilternal rails was varied.
These rails were II in. by !- in. and in one
case were at 6 in. centres, whereas in the second
case, using very thin plywood facing, they
were at Ii in. centres. These tests demon
strated that the closer spacing of the inter
mediate rails gave improved resistance to
puncture but had no significant effect on
strength or stiffness. Closer rail spacing also
reduces sinkage of the sheathing material.
If the intermediate rails are placed at an
angle to the stiles rather than horizontally,
sinkage is less obvious. It is not necessary
that intermediate rails be connected to the
stiles, providing that the gap between the
end of the intermediate rail and the stile
is small-approximately 11ff in.

(v) Lock Housing and Hinge Securernent.--
It frequently happens that. the stiles are
narrower than the depth of conventional
locks, and in this case a lock block should
be added. Similarly with narrow stiles it is
desirable to provide additional blocks to
facilitate the fixing of hinges.

(vi) Ventilatioll.-Hollow core flush doors
are usually ventilated on the inside. This may
be achieved by one of several methods,
such as by saw cuts or holes in all rails,
or by grooving the stiles along their inner
edges.

In conclusion, although individual manu
facturers may vary the internal construction
considerably, the same principles of design
apply to all types of Jlush doors. By
observing these, the industry can ensure
the production of doors that will satisfy
all consumer requirements.



ire Resistance of Timber 
PART V (Conclusion). 

SOLE 30 chemicals and combinations of 
chenlicals have been de~nonstrated to have 
some value in rendering timber fire retardant. 
Their efficiency varies considerably, as does 
the cost. Alninoniuin salts and boric acid 
are amongst the most important. It should 
be borne in mind, however, that some fire 
retardant agents are highly corrosive, and 
may also be very hygroscopic, and affect 
paints and varnishes, so that a judicious 
selection of retardant is necessary. 

Another point worth noting is that most 
fire retardants are water-soluble, and unless 
thoroughly impregnated into the timber and 
given some protection against subsequent 
wetting, they are likely to be leached out 
by weather or washed out of floors. Most 
retardants also tend to have a dulling effect 
on the cutting edges of wood-working tools, 
so that it is desirable to treat the timber 
in the finished sizes whenever possible. 

The American Wood Preservers' Associ- 
ation, after extensive research, concluded 
that m o i ~ o a r n i ~ ~ o i ~ i u ~  phosphate and 
diammoniuin phosphate at reasonable 
concentrations are extremely effective in 
stopping both flame propagation and 
smouldering. Anmonium chloride is good 
in mixtures with other fire retardants, but 
poor when used alone. Only monoain~noniuin 
phosphate can be regarded as substantially 
without corrosive effect, and it has the 
least tendency of all to become damp in 
comparatively humid atmospheres. More 
detailed notes on the most effective salts 
follow. 

(i) Chemicals for Ii~~pregnation 
A/lonou~n~noniurn and diammonium yhos- 

yllates, even at low concentrations (1 lb of 
dry retardant per cu. ft. of dry timber) are 
good retardants fos stopping flame and in 
both low and high concentration (5 lb per 
cu. ft.) they prevent sinouldering. Tri- 
ammonium phosphate is inferior to the 
other two, and monoa~n~nonium phosphate 
is chen-~ically the inost stable. These salts 
can be leached out, but the monoanlnloiliuln 
phosphate tends to be held best. Generally 
they will not pick up sufficient moisture 
from the atmosphere to become damp. 

CI-IEMICALS USED 

An~nzoniuw~ stilphate has little effect on 
smouldering or on controlling flame propa- 
gation if in low concentration, but has 
marked effect in very high concentrations 
(6 lb per cu. ft.). It is more corrosive to 
metals than the phosphates, but less so than 
ammonium chloride or magnesium cldoride. 
It may be leached out of the timber, and as 
it is rather more hygroscopic than the 
phosphates it tends ", to cause moisture 
collections on the tihber surface. 

Boric acid in low concentrations has small 
effect on flame spread, but it has a good 
retarding effect a t  high concentrations. I t  
inhibits smouldering even at low concen- 
trations. I t  has very little corrosive effect 
on metals, and because of its low solubility 
boric acid is practically non-hygroscopic. 
It is toxic to wood-destroying fungi, and is 
often used combined with ~nonoan~monium 
phosphate as a fire retardant. 

Amnzonium chloride at low concentrations 
has a noticeable effect of suppressing flame 
propagation, but it does not prevent 
smouldering. At high concentrations flame 
suppression is good and prevention of 
smouldering is quite effective. However, it is 
highly corrosive to most metals, particularly 
iron and steel, and it tends to become damp 
with high relative humidities. 

Proprietary co~npozinds: a number of 
proprietary fire retardants have been proved 
effective. Many combine fungicides and 
insecticides with fire retardants, and also are 
specially designed to seduce corrosion of 
metals to a minimum. 

(ii) Surface Coatings 

Fire retardant paints and similar com- 
pounds may be quite effective, and usually 
they are less expensive than impregnation. 
In choosing a paint or coating, consideration 
should be given to properties other than 
fire retardance, including adherence, 
cheinical stability, resistance to high relative 
humidities, and appearance. The principal 
types of coatings are: 

Sodium silicate ("water glass") is a good 
fire retardant when freshly applied but loses 
its effectiveness if relative humidities are high. 

The Fire Resistance of Timber
PART V (Conclusion). CHEMICALS USED

SOME 30 chemicals and combinations of
chemicals have been demonstrated to have
some value in rendering timber fire retardant.
Their efficiency varies considerably, as does
the cost. Ammonium salts and boric acid
are amongst the most important. It should
be borne in mind, however, that some fire
retardant agents are highly corrosive, and
may also be very hygroscopic, and affect
paints and varnishes, so that a judicious
selection of retardant is necessary.

Another point worth noting is that most
fire retardants are water-soluble, and unless

. thoroughly impregnated into the timber and
given some protection against subsequent
wetting, they are likely to be leached out
by weather or washed out of floors. Most
retardants also tend to have a dulling effect
on the cutting edges of wood-working tools,
so that it is desirable to treat the timber
in the finished sizes whenever possible.

The American Wood Preservers' Associ
ation, after extensive research, concluded
that monoammonium phosphate and
diaml110nium phosphate at reasonable
concentrations are extremely effective in
stopping both flame propagation and
smouldering. Ammonium chloride is good
in mixtures with other fire retardants, but
poor when used alone. Only mOnOiil1lmonium
phosphate can be regarded as substantially
without corrosive effect, and it has the
least tendency of all to become damp in
comparatively humid atmospheres. More
detailed notes on the most effective salts
follow.

(i) Chemicals for Impregnation
A1ol1oammonium and diammonium phos

phates, even at low concentrations (1 Ib of
dry retardant per cu. ft. of dry timber) are
good retardants for stopping flame and in
both low and high concentration (5 Ib per
cu. ft.) they prevent smouldering. Tri
ammonium phosphate is inferior to the
other two, and monoammonium phosphate
is chemically the most stable. These salts
can be leached out, but the monoanullonium
phosphate tends to be held best. Generally
they will not pick Lip sufficient moisture
from the atmosphere to become damp.
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Ammoniurn sulphate has little effect on
smouldering or on controlling flame propa
gation if in low concentration, but has
marked effect in very high concentrations
(6 Ib per cu. ft.). It is more corrosive to
metals than the phosphates, but less so than
ammonium chloride or magnesium chloride.
It may be leached out of the timber, and as
it is rather more hygroscopic than the
phosphates it tends;,. to cause moisture
collections on the tiihber surface.

Boric acid in low concentrations has small
effect on flame spread, but it has. a good
retarding effect at high concentrations. It
inhibits smouldering even at low concen
trations. It has very little corrosive effect
on metals, and because of its low solubility
boric acid is practically non-hygroscopic.
It is toxic to wood-destroying fungi, and is
often used combined with monoammonium
phosphate as a fire retardant.

Ammonium chloride at low concentrations
has a noticeable effect of suppressing flame
propagation, but it does not prevent
smouldering. At high concentrations flame
suppression is good and prevention of
smouldering is quite effective. However, it is
highly corrosive to most metals, particularly
iron and steel, and it tends to become damp
with high relative humidities.

Proprietary compounds: a number of
proprietary fire retardants have been proved
effective. Many combine fungicides and
insecticides with fire retardants, and also are
specially designed to reduce corrosion of
metals to a minimum.

(ll) Surface Coatings

Fire retardant paints and similar com
pounds may be quite effective, and usually
they are less expensive than· impregnation.
In choosing a paint or coating, consideration
should be given to properties other than
fire retardance, including adherence,
chemical stability, resistance to high relative
humidities, and appearance. The principal
types of coatings are:

Sodium silicate ("water glass") is a good
fire retardant when freshly applied but loses
its effectiveness if relative humidities are high.



,41lwlo1li~m pltosphute 111 strong solutions 
(30-359,) gives good protection. Two or 
three coats of hot solution should be applied. 
Howc\lcr, it is not suitable for outdoor work. 

Sj~llrllelic resill plrosphate is one of the 
niosl successf~rl coatings. I t  is based on a 
combination of urca formaldehyde resin and 
c~mmoniuin phosphate. 

Crrlcit~t~l d p h u t e  is wry resistant to  fire, 
but is not sultable for outdo01 ~rse. 

M/liite~vrrs/i on its own is of very little 
value, but when  nixed with cement gives 
moderate protection. 

l t ~ s ~ d d i u g  ~ ~ ~ r ~ t e r i a l s  such as mineral wool 
and asbestos in layers of ',-I in. are effective 
against fire, but are not resistant to wear or 
\vealher. 

BOI-ax-li~~serri oil coatings are moderately 
effective, but are not suitable for outdoor use. 

Criseill paints are moderately fire resistant, 
and their effectiveness is increased by the 
addition of borax. 

P~qwietrrr.y firzisl~es : a number of these of 
a high standard of effectiveness are available. 

Protection against fire depends on many 
aspects of building design. Good warning 
systems, means to prevent a fire from 
spreading from its source, provision for 
venting hot gases, ample exits, and auto- 
matic sprinklers are some of the requirements 
for minimizing fire damage. Whether the 
material used for the structure is combustible 
or  incombustible is not usually a critical 
consideration. What is important is that the 
stlwture should be,,dapable of maintaining 
its load for sufficie'ht time for the fire to 
be extinguished without risk to the firemen. 
Timber structures can fulfil this requirement, 
and are inuc11 better in this regard than 
unprotected metal structures. Furthermore, 
cllemical treatments considerably reducing 
inflammability of timber are now available. 

Novel Timber Laboratory Building 
RECENTLY the opportunity arose to overcome 
a handicap to the Division's research effort 
by relieving the cramped conditions in 
laboratories. An adjacent site has been 
acquired, and develoj~mental plans are being 
~nade,  but the very poor foundation con- 
ditions present a considerable difficulty. 

A conve~~tional  structural design involving 
piling of the foundation and using brick 
walls and concrete floors in multi-storey 
constructiou would be comparatively costly, 
and an  alternative design, which is structurally 
dependent on timber, has now been proposed 
by the Division. Because of the relatively 
light weight, it is possible to build to the 
same height without piling, as was proposed 
with the alternative construction. Further, 
there is no great difficulty in providing large 
mobstructed floor areas to enable flexible 
laboratory space development. Perhaps most 
important of all, in view of limited funds, 
is that estimates made on preliminary designs 
indicate approximately twice the floor area 
can be provided, in the timber construction, 
for the same cost as the alternative con- 
ventional building. 

It is believed that the timber building 
could be so designed as to provide an 

adequate fire rating, con~parable to that 
which would normally be available with the 
heavier construction. 

Because of the novelty of the design and 
the liinitations on  large timber buildings 
imposed by existing building regulations, a 
number of difficulties must be overcome 
before the proposals are finally accepted, and 
detailed designs prepared. However, it is 
confidently hoped that these problems will 
be solved. The type of timber building being 
considered would draw attention not only 
to  structural advantages and potentials of 
timber which are generally overlooked, but 
also to many other advantageous uses of 
timber in its various forms. I t  is hoped to 
feature these, not just in the form of displays, 
but by utilization of the material to the 
best advantage in essential elements of 
construction and decoration. 

If the building design does proceed in this 
manner, i t  is felt that it will be in keeping 
with the Division's association with the 
industry. Also it is hoped that the industry 
may feel some pride in the venture, and 
that it inay see its way clear to  assist with 
the supply of materials. Further information 
on this project will be made available as 
progress is made. 

Tllc collteilts of {his Newsletter t m y  be reprinted wilholct spcial  pe~~missiorr 
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Ammonium pho,sphate in strong solutions
(30-35%) gives good protection. Two or
three coats of hot solution should be applied.
However, it is not suitable for outdoor work.

S)'I/lhetic resin phosphate is one of the
most successful coatings. It is based on a
combination of urea formaldehyde resin and
ammonium phosphate.

Calcium sulphate is very resistant to fire,
but is not suitable for outdoor Llse.

Whitell'ash on its own is of very little
value, but when mixed with cement gIves
moderate protection.

Insulating materials such as mineral wool
and asbestos in layers of i-I in. are effective
against fire, but are not resistant to wear or
weather.

Borax-linseed oil coatings are moderately
effective, but are not suitable for outdoor use.

Casein paints are moderately fire resistant,
and their effectiveness is increased by the
addition of borax.

Proprietary finishes: a number of these of
a high standard of effectiveness are available.

CONCLUSION
Protection against fire depends on many

aspects of building design. Good warning
systems, means to prevent a fire from
spreading from its source, provision for
venting hot gases, ample exits, and auto
matic sprinklers are some of the requirements
for minimizing fire damage. Whether the
material used for the structure is combustible
or incombustible is not usually a critical
consideration. What is important is that the
structure should bc/;c'apable of maintaining
its load for sufficie'i1t time for the fire to
be extinguished without risk to the firemen.
Timber structures can fulfil this requirement,
and are much better in this regard than
unprotected metal structures. Furthermore,
chelllical treatments considerably reducing
inflammability of timber are now available.

Novel Timber Laboratory Building
RECENTLY the opportunity arose to overcome
a handicap to the Division's research effort
by relieving the cramped conditions in
laboratories. An adjacent site has been
acquired, and developmental plans are being
made, but the very poor foundation con
ditions present a considerable difficulty.

A conventional structural design involving
piling of the foundation and using brick
walls and concrete floors in multi-storey
construction would be comparatively costly,
and an alternative design, which is structurally
dependent on timber, has now been proposed
by the Division. Because of the relatively
light weight, it is possible to build to the
same height without piling, as was proposed
with the alternative construction. Further,
there is no great difficulty in providing large
unobstructed floor areas to enable flexible
laboratory space development. Perhaps most
important of all, in view of limited funds,
is that estimates made on preliminary designs
indicate approximately twice the floor area
can be provided, in the timber construction,
for the same cost as the alternative con
ventional building.

It is believed that the timber building
could be so designed as to provide an

adequate fire rating, comparable to that
which would normally be available with the
heavier construction.

Because of the novelty of the design and
the limitations on large timber buildings
imposed by existing building regulations, a
number of difficulties must be overcome
before the proposals are finally accepted, and
detailed designs prepared. However, it is
confidently hoped that these problems will
be solved. The type of timber building being
considered would draw attention not only
to structural advantages and potentials of
timber which are generally overlooked, but
also to many other advantageous uses of
timber in its various forms. It is hoped to
feature these, not just in the form of displays,
but by utilization of the material to the
best advantage in essential· elements of
construction and decoration.

If the building design does proceed in this
manner, it is felt that it will be in keeping
with the Division's association with the
industry. Also it is hoped that the industry
may feel some pride in the venture, and
that it may see its way clear to assist with
the supply of materials. Further information
on this project will be made available as
progress is made.
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Storage of Logs under Water Sprays 
By R. FINIGHAN and R. M. LIVERSIDGE, Seasoning Section 

A L ~ H O U G I I  end coating of logs with various 
materials to reduce degrade has long been 
practised with reasonable success, it must be 
realized this only affords protection for a 
limited period, generally up to about six 
montl~s. In most cases this is sufficient to 
enable the miller to work through his stock 
pile before serious end splitting begins. 
However, a more serious problem often 
exists owing to the checking which occurs 
on the surface of the logs, causing con- 
siderable losses wllel-e quality cutting is 
practised. Since it is obvious that this check- 
ing is largely caused by the drying of the 
logs, it follows that any method which helps 
to keep the logs in the green condition sl~ould 
reduce degrade. 

This problem is often solved in the U.S.A. 
and many other overseas countries by storing 
the logs in ponds, thereby eliminating the 
possibility of drying. However, in Australia 
this method has not been practised to any 
extent for various reasons, including the lack 
of adequate water supply and the fact that 
a large proportion of our timbers are 
"sinlters" (i.e. their green density is greater 
than that of water). 

Although the log pond is probably the 
ideal solution, a practicable approximation 
to this is the use of contiiluous water sprays. 
As mentioned in Newsletter No. 281, the 
usefulness of water sprays is at  present being 
examined. as are also a conmlete ~ l a s t i c  
cover and an overall spray coat o? end 
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Storage of Logs under Waf.~r Sprays
By R. FINIGHAN and R. M. LIVERSIDGE, Seasoning Section

ALTHOUGH end coating of logs with various
materials to reduce degrade has long been
practised with reasonable success, it must be
realized this only affords protection for a
limited period, generally up to about six
months. In 1110St cases this is sufficient to
enable the miller to work through his stock
pile before serious end splitting begins.
However, a more seriolls problem often
exists owing to the checking which occurs
on the surface of the logs, causing con
siderable losses where quality cutting is
practised. Since it is obvious that this check
ing is largely caused by the drying of the
logs, it fonows that any method which helps
to keep the logs in the green condition should
reduce degrade. .

This problem is often solved in the D.S.A.
and many other overseas countries by storing
the logs in ponds, thereby eliminating the
possibility of drying. However, in Australia

. this method has not been practised to any
extent for various reasons, including the lack
of adequate water supply and the fact that
a large proportion of our timbers are
"sinkers" (i.e. their green density is greater
than that of water).

Although the log pond is probably the
ideal solution, a practicable approximation
to this is the use of continuous water sprays.
As mentioned in Newsletter No. 281, the
usefulness of water sprays is at present being
examined, as are also a complete plastic
cover and an overall spray coat of end

Diagram of spray system.
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cctaling maiesial, as part of our cursent 
studies on log dzgsude prevention. 

Wllilc this study is only partly completed 
i t  is alseady c j~~ i t e  appasent that tlie \vatel. 
sprays are proving very effective. 

The spsay installation ilscd i n  these 
st~rdics is located at Licola Sawmilling Co. 
Pty. Ltd., I leyfield, Vic., and as tlie system 
im a n u ~ ~ l b e r  01' ~ntercsting features, a 
desciiption 01' the iustallation might be of 
interest to other milless \vlio ase considesing 
wct stack storage. 

The details below were kindly supplied 
by MI-. Edgar Bsown, Manager of Licola 
Sawmilling C'o. and are published with per- 
inisbion of C'. f I .  Tutton Pty, Ltd. 

' lhe six-ay system (shown i n ' t l x  diagram) 
\vol hs i n  conjunct~on with a 10-to11 gantry 
cranc which stacks tlie logs to a height of 
about 2 0  fl. Log slosage capacity covered 
1)y I11c spmy systcm is appsoxi~nately 1 
rn~lllo~l super feel (Hoppus). Stand pipes 
5 fi 6 iii. Iiigli are set up at i~itesvals of 10 ft 
on eithes side of tlie pile, each pipe having 

iwo nozzles, one being a mist or geyser type, 
and  lie other a jet. It is found that this 
assangemenl gives a complete spray cover 
over the ends and tops of tl-te logs even on 
fairly windy days. The water is supplied by 
a pump \vhicIi delivers a maximum of 430 
gal pel ~iiinute, and  is driven by a 30 11.p. 
motor. The water supply is a recirculating 
system using a pond of 120,000 gal capacity 
constri~cteci for this pllrpose. During normal 
yeass i t  is expected that tliis will be adequate 
but dul-ing tliis present dry scason (the sum- 
mer of 1961-62) :I small supplement has 
been squired 1'1-om tlie town water supply. 

l'lie plant was ii~stallecl by MI.. Brown 
;it a n  csiiiiiatcd cost oi' 5800 Sor ~natesials 
and ccluiprnent. Psior to the use of the 
spsays at the mill, log degrade losses from 
end and surface checLing, averaged over a 
~ i u ~ i i l ~ ~ ' r  of )miss, \?8e~.c co~i~csvatively esti- 
mated at 10°4,,. At 34s. 1 x 1 -  100 super ft 
(Hoppus) this represents a loss of owl. E2600 
1 x 1 -  annuin. During last season (tlie summes 
of 1960-61) the spray system \+/as not opera- 
ted continuously dusing tlie daytime, and 
some surface checking occurred. Even so, 
Mr. 13rown estimated that the degrade loss 
due to end splitting was very sniaii, and the 
overall loss was certainly seduced to less 
than 5 % ,  thereby reducing the expected 
losses by £1300, or  almost twice the capital 
cost of the spsaying system. 

Assuming that tlie unit operates for 6 
months pel year (10 hours per day for- 7 
days a week during tlie dry period) the 
annual operating charges, dep-eciation, and 
maintenance are estimated at  LGOO. This 
charge could, of course, be grcatly rcduccd 
by using an intermittent spraying system, 
as it is obviously only necessary to keep the 
surf'xe of tlie logs sufliciently wet to prevent 
cracking. Some o\w-seas workers have esti- 
mated tliis to commence at a moistuse con- 
tent of about 707<,, and this question may 
be examined in a futuse study. 

Various systems of contsolled spraying 
using moisture content indicatoss connected 
to automatic pumps and sprays have been 
described, and some investigators have claimed 
that a spraying time of 10 ~ n i n  per hour is 
atfequatc. 

'The Heyfield spraying installation is ideally 
suited for use with a gantry crane, but if it was 

Spray system shoJl'ing jet arrangement.

coating material, as part of our current
studies on log degrade prevention.

While this study is only partly completed
it is already quite apparent that the water
sprays are proving very effective.

The spray installation used in these
studies is located at Licola Sawmilling Co.
Pty. Ltd., IIeyflcld, Vie., and as the system
has a nLllnber of interesting features, a
description of the. installation might be of
interest to other millers who are considering
wet stack storage.

The details below were kindly supplied
by Mr. Edgar Brown, Manager of Licola
Sawmilling Co. and are published with per
mission of ('. 11. Tutton Pty. Ltd.

The spray system (shown in'the diagram)
works in conjunction with a ]()-ton gantry
crane which stacks the logs to a height of
about 20 fl. Log storage capacity covered
by the spray system is approximately 11
million super feet (Hoppus). Stand pipes
5 ft 6 in. high arc set up at intervals of IQ ft
on either side of the pile, each pipe having
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two nozzles, one being a mist or geyser type,
and the other a jet. It is found that this
arrangement gives a complete spray cover
over the ends and tops of the logs even on
fairly windy days. The \\later is supplied by
a pump which delivers a maximum of 430
gal per minute, and is driven by a 30 h.p.
motor. The water supply is a recirculating
system using a pond of 120,000 gal capacity
constructed for this purpose. During normal
years it is expected that this will be adequate
but during this present dry season (the sum
mer of 1961-62) a small supplement has
been required from the town water supply.

The plant was installed by M r. Brown
at an estimated cost of £800 for materials
and equipment. Prior to the use of the
sprays at the mill, log degrade losses from
end and surface checking, averaged over a
number of years, were conservatively esti
mated at !Or!:}. At 34s. per 100 super ft
(Hoppus) this represents a loss of over £2600
per annum. During last season (the summer
of 1960-61) the spray system was not opera
ted continuously during the daytime, and
some surface checking occurred. Even so,
Mr. Brown estimated that the degrade loss
due to end splitting was very small, and the
overall loss was certainly reduced to less
than Y%, thereby reducing the expected
losses by £1300, or almost twice the capital
cost of the spraying system.

Assuming that the unit operates for 6
months per year (IQ hours. per day for 7
days a week during the dry period) the
annual operating charges, depreciation, and
maintenance are estimated at £600. This
charge could, of course, be greatly reduced
by using an intermittent spraying system,
as it is obviously only necessary to keep the
surface of the logs sutTIciently wet to prevent
cracking. Some overseas workers have esti
mated this to commence at a moisture con
tent of about 70°/<), and this question may
be examined in a future study.

Various systems of controlled spraying
using moisture content indicators connected
to automatic pumps and sprays have been
described, and some investigators have claimed
that a spraying time of 10 min per hour is
adequate.

The Heyfield spraying installation is ideally
suited for use with a gantry crane, but if it was



I n  add~tion to the savlngs brought about 
by redtrced log degrade, Mr. I3rown con- 
siders h a t  logs atoseci in a wet stack saw 
much easier than unprotected logs and yield 
a better-quality sawn pi-odiicl. This aspect will 
be examined when test logs i n  the stack ase 
~niiled at tlie conclusion of the current 
studies. 

VICTORIAN ACTION 

I N  1111:. P A S I  t1lc problem of g~rm veins in 
ci~caly pt timber required for an exposed 
uiipainted finish lias been met adecj~iately 
by spctcification limitation of their size and 
Ssccl t~cncy 01' occurrence. For unexposed 
timbers such as scantling, and   lier re the 
timbes was to be painted, there has in general 
been acceptance of gum veins unless they 
M W ~  excessive. 

ficcently, Iioweves, Victoria lias bee11 filced 
on the one hand with the use of species in 
\vhich gum wills are more comn~on,  reducing 
the psopostion of timber suitabic for exposed 
unpainted surfaces, and on the other hand 
\vith opposition to acceptance of gum veins 
i l l  painting grade mouldings and joinesy 
stock. 

Rejjrcscntatives of the Kiln-Drying Divi- 
slon of thc Victosian Sa\yrnilless' Association 

have ciiscussed the situation with oflicers of' 
the Division of Forest I'roducts anti the 
following course of action has been decided 
tr pol1 : 

( I )  Because sawing on the back instead ol' 
on tlie quartes as is the common practice in 
Victoria would result in boards sliowing 
fewer girl11 veins on both surfaces, it has 
been decideti io investigate the possibility 
of reducing degrade during the dsying of 
backsawn stock. The Divisio~i of Forest 
Psoducts is to cooperate with one of the 
member companies ~ ' h i c h  is already carrying 
out salt seasoning investigations towards tliis 
end. 

(2) The Association is to take steps in  an 
endeavour to obtain acceptance by the State 
Public \VorI<s Department of the use of 
eucalypt timbers i~iclucling gum veins where 

Vii')\' uj"pi/i'

,\/w)\'iJlg cOlJlp/elc

/')1:{ II'ClliJJI:{.

used with a fork lift truck the area would
require considerable consolidation and sur
facing at the log storage site.

'The gantry used in the above system was
built at the mill for approximately £6000,
and from the savings indicated above it
can be seen that this capital cost should
recovered in a short time.

In addition to the savings brought about
by reduced log degrade, M r. Brown con
siders that logs stored in a wet stack saw
much easier than unprotected logs and yield
a better-quality sawn product. This aspect will
be examined when test logs in the stack are
milled at the conclusion of the current
studies.

Gum Veins and Marketing Problems
VICTORIAN ACTION

IN THE PAST the problem of gum veins in
eucalypt timber required for an exposed
unpainted finish has been met adequately
by specification limitation of their size and
frequency of occurrence. For unexposed
timbers such as scantling, and where the
timber was to be painted, there has in general
been acceptance of gum veins unless they
were excessive.

Recently, however, Victoria has been faced
on the onc hand with the use of species in
which gum veins are more common, reducing
the proportion of timber suitable for exposed
unpainted surfaces, and on the other hand
with opposition to acceptance of gum veins
in painting grade mouldings and joinery
stock.

Representatives of the Kiln-Drying Divi
sion of the Victorian Sawmillers' Association
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have discussed the situation with offkers of
the Division of Forest Products and the
following course of action has been decided
upon:

(I) Because sawing on the back instead of
on the quarter as is the common practice in
Victoria would result in boards showing
fewer gum veins on both surJ~lces, it has
been decided to investigate the possibility
of reducing degrade during the drying of
backsawn stock. The Division of Forest
Products is to cooperate with one of the
member companies which is already carrying
out salt seasoning investigations towards this
end.

(2) The Association is to take steps in an
endeavour to obtain acceptance by the State
Public Works Department of the use of
eucalypt timbers including gum veins where



these do not detract from the value of the 
timber for the purpose for which it is to be 
used. 

(3) The Association is to endeavour to 
obtain acceptance by the State Public Works 
Department and other large users of pre- 
primed materid for uses which involve ulti- 
mate painting. 

(4) The Association is to look into the 
question of conducling an educational cam- 
paign to prove to users that in some circum- 
stances the presence of gum veins is of 110 
significance. 

(5 )  The Association is to investigate the 
question of conducting a survey of present 
usage of timber containiilg gum veins and 
of possible advantageous modifications in the 
allocalion of such timber. 

(6) With regard to gum pockets as distinct 
from veips, the study of patching equipment 
available is to be made and the economics of 
patching investigated. 

While the bulk of the work involved in the 
above decisions will fall on the Association, 
the Division of Forest Products will continue 
to make available technical advice, and infor- 
mation relating to equipment. 

Information on Diving Boards 

SEVERAL YEARS AGO, an article on the manu- 
facture oY wooden diving boards was prepared 
by officers of the Division for the Australian 
Timber Journal. Since then, there has been 
a sinall but steady demand for reprints of it. 
Supplies are now nearing exhaustion, so the 
article has been reprinted in the Division's 
Technical Note series. 

Although little change has been made to 
the original text, the opportunity has been 
taken to enlarge on certain aspects, particu- 
larly those relating to the repair of diving 
boards. 

Forests Products Technical Note No. 2, 
"Manufacture, Maintenailce and Repair of 
Diving Boards" has now been issued, and is 
available to those concerned in their manu- 
facture or use on application to the Chief, 
Division of Forest Products, P.O. Box 310, 
South Melbourne, S.C.5. 

Visits by Divisional Officers 
to Western Australia 

DURING late February and early March, Mr. 
R. G. Pearson of the Timber Mechanics 
Section delivered a series of twelve post- 
graduate lectures on timber engineering to 
some 80 engineers, architects, and members 
of the timber trade in Perth. 

This course had previously been presented 
in Melbourne, Sydney, and Brisbane. 111 
Pert11 it was sponsored by the Timber De- 
velopment Associatioil of Western Australia 
in coilj~u~~ction with Jhe Adult Education 
Board of the University of Western Australia. 

Through the courtesy of Professor K. L. 
Cooper, a lecture theatre in the University's 
new Engineering School building was made 
available. The lectures were received with 
considerable interest and enthusiasm by 
those attending. 

Another officer of the same Section, Mr. 
N. H. Kloot, who was in Pert11 at  the same 
time, took the opportunity of delivering four 
lectures to timber trade personnel. These 
lectures were organized by the Associated 
Sawnlillers and Timber Merchants of Western 
Australia and were designed to be comple- 
mentary to those given by Mr. Pearson. The 
purpose of these lectures was to acquaint 
the timber trade with background informa- 
tion concerning the structural use of timber, 
some of the problems involved and some 
modern developments in timber engineering. 
These lectures were also well received by an 
audience of more than 80. 

Mr. M. W. Page of the Utilization Section 
also spent some time in Western Australia 
during March and April. 

The purpose of his visit was to make a 
general survey of sawmilling practice in the 
State and to indicate, where possible, the 
application of modern developments. 

This survey was requested by the Associated 
Sawmillers and Timber Merchants of the 
State and covered a cross-section of the 
industry. 

THE following donations have been received 
by the Division during April and May: 

Tasmanian Timber Association £300 
Celcure Ltd., London £100 

I The c o ~ ~ t e n t s  of this Newsletter. rnny be reprinted withorit special pertnission 
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these do not detract from the value of the
timber for the purpose for which it is to be
used.

(3) The Association is to endeavour to
obtain acceptance by the State Public Works
Department al~d other large users of pre
primed material for uses which involve ulti
mate painting.

(4) The Association is to look into the
question of conducting an educational cam
paign to prove to users that in some circum
stances the presence of gum veins is of no
significance.

(5) The Association is to investigate the
question of conducting a survey of present
usage of timber containing gum veins and
of possible advantageous modifications in the
allocation of such timber.·

(6) With regard to gum pockets as distinct
from veips, the study of patching equipment
available is to be made and the economics of
patching investigated.

While the bulk of the work involved in the
above decisions will fall on the Association,
the Division of Forest Products will continue
to make available technical advice, and infor
mation relating to equiprilent.

Information on Diving Boards
SEVERAL YEARS AGO, an article on the manu
facture of wooden diving boards was prepared
by officers of the Division for the Australian
Timber Journal. Since then, there has been
a small but steady demand for reprints of it.
Supplies are now nearing exhaustion, so the
article has been reprinted in the Division's
Technical Note series.

Although little change has been made to
the original text, the opportunity has been
taken to enlarge on certain aspects, particu
larly those relating to the repair of diving
boards.

Forests Products Technical Note No. 2,
"Manufacture, Maintenance and Repair of
Diving Boards" has now been issued, and is
available to those concerned in their manu
facture or use on application to the Chief,
Division of Forest Products, p.a. Box 310,
South Melbourne, S.C.5.

Visits by Divisional Officers
to Western Australia

DURING late February and early March, Mr.
R. G. Pearson of the Timber Mechanics
Section delivered a series of twelve post
graduate lectures on timber engineering to
some 80 engineers, architects, and members
of the timber trade in Perth.

This course had previously been presented
in Melbourne, Sydney, and Brisbane. In
Perth it was sponsored by the Timber De
velopment Association of Western Australia
in conjunction with ;,Jhe Adult Education
Board of the University of Western Australia.

Through the courtesy of Professor K. L.
Cooper, a lecture theatre in the University's
new Engineering School building was made
available. The lectures were received with
considerable interest and enthusiasm by
those attending.

Another officer of the same Section, Mr.
N. H. Kloot, who was in Perth at the same
time, took the opportunity of delivering four
lectures to timber trade personnel. These
lectures were organized by the Associated
Sawmillers and Timber Merchants of Western
Australia and were designed to be comple
mentary to those given by Mr. Pearson. The
purpose of these lectures was to acquaint
the timber trade with background informa
tion concerning the structural use of timber,
some of the problems involved and some
modern developments in timber engineering.
These lectures were also well received by an
audience of more than 80.

Mr. M. W. Page of the Utilization Section
also spent some time in Western Australia
during March and April.

The purpose of his visit was to make a
general survey of sawmilling practice in the
State and to indicate, where possible, the
application of modern developments.

This survey was requested by the Associated
Sawmillers and Timber Merchants of the
State and covered a cross-section of the
industry.

THE following donations have been received
by the Division during April and May:

Tasmanian Timber Association £300
Celcure Ltd., London £100

The contents of this Newsletter may be reprinted without special permission

Printed by C.S.I.R.O., Melbourne
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Pressure- reosoted Poles in ii ires 
By W. G. KEATING, Wood Teclmologist, P.M.G.'s Departrner~t 

TIE VIC'TOKIAN bushfires of January 1962 
p ro~ lded  the opportunity to study the 
performance of hardwood telephone poles, 
pressure-treated with creosote, under these 
ratlier severe conditions. 

The hills area around Melbourne, where 
the fires occurred, is thicl<ly timbered and for 
scenic reasons strenuous efforts have been 
made in the past by local authorities to retain 
as much of the natural vegetation as possible. 
As a result, clearing along pole routes was 
kept to a minimum, a fact that seriously 
increased the fire hazard. Although a rural 
area, its pleasing situation has attracted 
a co~nparatively large population so that 
there is an  intensive network of telephone 
services. The majority of the aerial routes 
concenled have been in existence fos some 
time and in recent years pole replacements, 
which have been numerous, were with 
pressure-treated poles. This then enabled 
a direct comparison to be imde of the 
behaviour of tseated and untreated poles in 
the fires. 

Over 200 poles were destroyed but not 
one pressure-treated pole was lost or even 
severely damaged, although it is estimated 
that an equivalent nunzber were subjected to 

similar conditions. This phenon~enon has 
been reported on  several occasions from 
overseas countries, in particular the United 
States, Germany, and South Africa, but 
nevertl~eless there has been a natural reluct- 
ance in Australia to  use creosoted poles in 
potential bush fire areas. The explanation 
put forward is that on exposure to fire the 
creosote in the outer layers of the pole 
volatilizes and ignites a t  a temperature lower 
than that necessary to cause damage to the 
timber, and that the thick smoke created shuts 
off the oxygen supply and the flames are soon 
extinguished. The deposit of free carbon 
formed on the pole serves as an insulator 
against further damage. I11 these fires i t  was 
noticed that a thin outer layer of charred 
wood was formed on the pole, a fact which 
supports the above theory. Also the firm 
outer surfaces of the treated poles (compared 
with those of the untreated poles, imany of 
which would have had loose and partly 
decayed sapwood) assisted materially in  
preventing their loss. It was noted that many 
of the poles had been treated less than 12 
n~onths earlier. 

These fires provided the first major test of 
the fire sesistance of pressure-cseosoted 
eucalypt poles in Australia since treatment 
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The Behaviour of
Pressure-Creosoted Poles in Bushfires

By W. G. KEATlNG, Wood Technologist, P.M.G.'sDepartment

THE VICTORIAN bushfires of January 1962
provided the opportunity to study the
performance of hardwood telephone poles,
pressure-treated with creosote, under these
rather severe conditions.

The hills area around Melbourne, where
the fires occurred, is thickly timbered and for
scenic reasons strenuous efforts have been
made in the past by local authorities to retain
as much of the natural vegetation as possible.
As a result, clearing along pole routes was
kept to a minimum, a fact that. seriously
increased the fire hazard. Although a rural
area, its pleasing situation has attracted
a comparatively large population so that
there is an intensive network of telephone
services. The majority of the aerial routes
concerned have been in existence for some
time and in recent years pole replacements,
which have been numerous, were with
pressure-treated poles. This then enabled

. Cl direct comparison to be made of tl~e

behaviour of treated and untreated poles 111

the fires.

Over 200 poles were destroyed but not
one pressure-treated pole was lost or even
severely damaged, although it is estimated
that an equivalent number were subjected to

similar conditions. This phenomenon has
been reported .on several occasions from
overseas countnes, in particular the United
States, Germany, and South Africa, but
nevertheless there has been a natural reluct
ance in Australia to use creosoted poles in
potential bush fire areas. The explanation
put forward is that on exposure to fire the
creosote in the outer layers of the pole
volatilizes and ignites at a temperature lower
than that necessary to cause damage to the
timber, and that the thick smoke created shuts
off the oxygen supply and the flames are soon
extinguished. The deposit of free carbon
formed on the pole serves as an insulator
against further damage. In these fires it was
noticed that a thin outer layer of charred
wood was formed on the pole, a fact which
supports the above theory. Also the firm
outer surfaces of the treated poles (compared
with those of the untreated poles, many of
which would have had loose and partly
decayed sapwood) assisted materially in
preventing their loss. It was noted that many
of the poles had been treated less than 12
months earlier.

These fires provided the first major test of
the fire resistance of pressure-creosoted
eucalypt poles in Australia since treatment



was starled 111 I93 1. 'flit financial loss and 
i l l tc~ri tpt io~i  to communication ~vliicli was 
prevented by tlieir use slioi~ld not be for- 

gotten in assessing the ovet.ull benefit, 
including substantially longer life, that can 
be expected from their use. 

By N. C. ED\IIAIIDS, Timber Physics Sectio~i 

Po ~ U I A I N  accu~.ate determinations of the 
inoiatulc content of wood using a n  electrical 
moisture meter, the precautions listed on 
page 14 of Trade Circular 50, "Testing 
Tiinbcl. for Moislurc Content", intist be 
obscrvcd. One of these PI-eca~i tions precludes 
the use of' electrical rnoist~ire meters for the 
testing of timber suspected of' being chen11- 
cally treated. In such cases the use of the 
oven-drying meihod is reconi~nended inslead. 
This limilation on tlie use of electrical 
moisture nielcrs sometimes places that section 
of tlie liriiber industry engaged in timber 
p ~ ~ ~ s e v a t i o ~ i  at a considerable disadvantage. 
With I Increasing use of water-borne 
preserva tives and the f~~c l i t en t  need for 
rcdrying tlic trcated timber, the measurement 
of moist LI I  e contcnt becomes necessary and 
in  the absence of a ~ d i a b l e  rapid means of 
rncasu~~e~ncnt ,  serious delays can occur while 
section5 arc being oven-dried. 

The above precaution may now be inodiiied 
a> a result of recent tests carried out at this 
Divis~on. 'These tests were made to determine 
the magnitude of the 21-rors produced in 
readings obtained oil ulecirical resisiaiice- 
type moisture meters when testing timber 
treated with one of tlirer: commonly used 

'Table 1 : lietelllion Raltges 

Range of Relention 

0.30-0.70 Ibift" 
of paste 

PrcsslIre-In:aled po/e sli// inlocr.

was started in 1957. The financial loss and
interruption to communication which was
prevented by their use should not be for-

"I)'pica/ dall/age 10 an IIntreated po/e.

gotten in assessing the overall benef1t,
including substantially longer life, that can
be expected from their use.

Testing Treated Timber with
Electrical Moisture Meters

By N. C. EO\VAROS, Timber Physics Section

Table I: Retention Ranges

The above precaution may now be modifled
as a result of recent tests carried out at this
Division. These tests were made to determine
the magnitude of the errors produced in
readings obtained on electrical resistance
type moisture meters when testing timber
treated with one of three commonly used

To OBTAIN accurate determinations of the
moisture content of wood using an electrical
moisture meter, the precautions listed on
page 14 of Trade Circular 50, "Testing
Timber for Moisture Content", must be
observcd. One of these precautions precludes
the use of electrical moisture meters for the
testing of timber suspected of being chemi
cally treated. In such cases the use of the
oven-cl rying method is recommended instead.
This limitation on the use of electrical
moisture meters sometimes places that section
of the timber industry engaged in timber
preservation at a considerable disadvantage.
With the increasing use of water-borne
preservatives and the frequent need for
redrying the treated timber, the measurement
of moisture content becomes necessary and
in the absence of a reliable rapid means of
measurement, serious delays can occur while
sections are being oven-dried.

2

Preservative

Boliden "S25"
(Zinc-copper-chrome

arsenate)
Celcure "A"

(Copper--chrome arsenate)
Tanalith "Cl'

(Copper--chrome arsenate)

Range of Retention

O' 20-0' 70 lb/ft a

of paste

O' 20--0' 66 Ib/fta

of dry salt
O' 20-0'66 Ib/ft a

of dry salt



water-borne preservatives. The preservatives 
used, and the range of retention obtained 
with each, are set out in Table 1 .  

The species selected for these tests was 
radiata pine, this being one of the sawn 
limbers most commonly ireated in this 
country. The results of the tests indicate 
that, within the above range, variations of 
retention of [he preservative salts have little 
effect on the errors produced in the meter 
readings. Ln addition, the similarity between 
the results for the two copper-chrome 
arseilate preservatives suggests that the 
correction data for these could be combined. 
Table 2 gives the corrected moisture contents 
for meter readings in the range 8-24%, when 
testing radiata pine treated with one of the 
lhree preservatives and having a retention 
within the range given in Table 1. 

The moisture meter used in the test was 
calibrated for Douglas fir, this being the 
calibration coinnl~nly used in Austsalia, and 
the correction data listed  nus st not be used 
with meters calibrated for a different reference 
species. 

'Table 2: List of Corrections 
(Kadiata pine from S o ~ ~ t l i  Australia and Victoria) 

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

Meter 
Reading 

of Moisture 
Conten1 

( %, 

Conecled Moislure Content ( O / , )  

Messmate 

I 
Celcure "A" 

o r 
Tanalith "C" 

Treatment 

9 
10 
I 1  
12 
13 
14 
14 
15 
16 
17 
18 
19 
20 
20 
2 1 

MESSMATE STRINGYBARK is the standard trade 
common name for the timber kno.wn to 
botanists as Eucalyptus obliqzm L'HCrit. ; the 
timber also being known as brown top 
stringybark (Tasmania), stringybark (Tas- 
mania, South Australja), messmate (Victoria), 
Tasmanian oak, and3>Australian oak. 

Boliden 3 2 5 "  
Treatment 

I I 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
2 1 
22 
24 
2 5 

Distribution 
The species is widely distributed in Eastern 

Australia, being found in New South Wales, 
Victoria, Tasmania, and to some extent in 
South Australia. In  Tasmania it is found 
throughout the whole forest area except 
parts of the west coast, being specially well 
developed in the south. In New South Wales 
it occurs on the eastern side of the southern 
tableland and on the eastern edge of the 
northern tableland near the Queensland 
border. In Victoria it is well developed on 
the lower elevations of the highlands. 

I 26 
3 7 - - 27 
2 3 
.- . 

1 28- 

Habit 
Messmate stringybark is often a large tree 

150-225 ft in height with a butt diameter of 
5-12 ft. However, the tree is generally much 
smaller; at  felling height the. diameter is 
2 5 3 3  ft. The tree possesses a stringybark 
which extends to the branchlets. The bark of 
the trunk is thick and fibrous. 

Timber 
The wood of inessmate stringybark is 

generally pale brown to brown although some 
samples show a reddish tinge. The sapwood 
(1-13 in. in width) is many shades lighter. 

I t  is of open texture, usually straight- 
grained although sometimes interlocked, and 
its growth rings are fairly well defined, but 
there is no tendency to ring porosity. Figure 
is not prominent but may sometimes be 
fiddle-backed. 

The timber is one of the lighter eucalypts 
with at1 average air-dry density before recon- 
ditioning of 48.0 lb/ft3, and after recon- 
ditioning is 44.5 lb/ft" while the average 

water-borne preservatives. The preservatives
used, and the range of retention obtained
with each, are set out in Table I,

The species selected for these tests was
radiata pine, this being one of the sawn
timbers most commonly treated in this
country. The results of the tests indicate
that, within the above range, variations of
retention of the preservative salts have little
effect on the errors produced in the meter
readings. In addition, the similarity between
the results for the two copper-chrome
arsenate preservatives suggests that the
correction data for these could be combined.
Table 2 gives the corrected moisture contents
for meter readings in the range 8-24%, when
testing radiata pine treated with one of the
three preservatives and having a retention
within the range given in Table 1.

The moisture meter used in the test was
calibrated for Douglas fir, this being the
calibration commonly used in Australia, and
the correction data listed must not be used
with meters calibrated for a different reference
speCies.

Table 2: List of Corrections
(Radiata pine from South Australia and Victoria)

- ------- ------------- ---~~-- - - ----

rROpt=RTII:S OF AUSTRALIAN T1MIHRS

Messmate
Stringybarl<

MESSMATE STRiNGYBARK is the standard trade
common name for the timber kno.wn to
botanists as Eucalyptus obliqua L'Herit.; the
tim bel' also being known as brown top
stringybark (Tasmania), stringybark (Tas
mania, South Australi~),messmate (Victoria),
Tasmanian oak, and"JAustralian oak.

Distribution
The species is widely distributed in Eastern

Australia, being found in New South Wales,
Victoria, Tasmania, and to some extent in
South Australia. In Tasmania it is found
throughout the whole forest area except
parts of the west coast, being specially well
developed in the south. In New South Wales
it occurs on the eastern side of the southern
tableland and on the eastern edge of the
northern tableland near the Queensland
border. In Victoria it is well developed on
the lower elevations of the highlands.

8 9 11
9 IO 12

IO 11 13
1I 12 14
12 13 15
13 14 16
14 14 17
15 15 18
16 16 19
17 17 20
18 18 21
19 19 22
20 20 24
21 20 25
22 21 26
23 22 27
24 23 28

Corrected Moisture Content (%)

Meter
Reading

of Moisture
Content

( ~Ia)

Celcure "A"
or

Tanalith "C"
Treatment

Boliden "S25"
Treatment

3

Habit
Messmate stringybark is often a large tree

150-225 ft in height with a butt diameter of
5-12 ft. However, the tree is generally much
smaller; at felling height the. diameter is
2t-31,- ft. The tree possesses a stringybark
which extends to the branchlets. The bark of
the trunk is thick and fibrous.

Timber
The wood of messmate stringybark is

generally pale brown to brown although some
samples show a reddish tinge. The sapwood
(1:-11,- in. in width) is many shades lighter.

It is of open texture, usually straight
grained although sometimes interlocked, and
its growth rings are fairly well defined, but
there is no tendency to ring porosity. Figure
is not prominent but may sometimes be
fiddle-backed.

The timber is one of the lighter eucalypts
with an average air-dry density before recon
ditioning of 48·0 Ib/ft3, and after recon
ditioning is 44· 5 Ib/ft3, while the average



green weight of the timber is 70 lb/ft? The 
difference in density before and after recon- 
ditioning is indicative of the occurretlce oT 
collapse. 

111 drying from the green condition to llU/: 
mois1~11.e content Ihc average shrinkage of 
a backsawn board including collapse is 
I I .30,:, (Langential shrinkage) and the average 
shrinlragz of a cluartersawn board (including 
collapse) is 5 .1  O(,  (radial shrinkage). Recon- 
ditioning reduces these values to 6 . 3  and 
3 . 3 O 4 ,  respectively. 

Seasonir~g 
Although similar in many properties to  

~nountain ash, this timber is somewhat slower 
in drying and tends to check more readily, 
partic~~larly in the case of 2-in. material from 
Tas ma ilia. 

Kiln-drying from green condition (except 
wit11 thin case stock) is generally not recom- 
mended. However, some 1-in. material is 
predried from green condition in Tasmania. 
This takes about 3-4 weeks to  reach approxi- 
mately 20%). Tt appears to be almost 
i~npossible to  kiln-dry 1-in. backsawn stock 
within a reasonable time and free from face 
checks, and in kiln-drying green quartersawn 
stock edge checking may be pronounced in 
material from certain areas if drying con- 
ditions are too severe. 

Kiln-drying after air-drying to a moisture 
content o r  30% or less can be satisfactorily 
accoinplished. Little trouble from warping 
is experienced except perhaps in material 
from "top" logs. 

There is evidence available to suggest that 
some variation in seasoning characteristics 
exisls in this species, dependent on the 
location in which the timber is grown. 

Pronounced collapse occurs but good 
recovery is obtained by reconditioning. 

Approximately 15-21 days are required to 
ltiln-dry green 1 -in. quartersawn stock and 
about 6-8 days are needed for similar stock 
that has been air-dried to 30% moisture 
content. Recommended drying schedules 
are available on application to the Division 
of Forest Products. 

Mechanical Properties 
Messmate stringybark has been included 

in strength group C together with mountain 
ash, but it is superior in mechanical pro- 
perties to the latter species. At 12% lnoisture 

content its modulus of rupture is 17,100 
l b / i ~ l . ~  compared with 16,000 for mountain 
ash and 12,500 lb/i11.~ for Doiiglas fir; and 
its hardness is 1,700 11) as against 1,100 l b  
for mountain ash and 760 lb for D o ~ ~ g l a s  fir. 
Tmpacl slrength is comparable to mountain 
ash. 

Geniera 1 
The sapwood of messmate stringybark is 

highly susceptible to  lyctus. The pinhole 
borer also attacks this species, but it  should 
be realized that the attack will not continue 
after it has been converted. 

The timber is n o t q h a b l e ,  alld if i~ is used 
in contact with the ground, preservative treat- 
ment is necessary. It is considered more 
resistant than mountain ash or  alpine ash. 

I t  is a relatively good bending timber a t  
6 in. radius, fair to good at 4 in, radius, and 
fair at 3 in. radius. Care must be taken in 
selecting bending timber. 

The timber is readily worked with hand o r  
machine tools, is glued easily, stains well, and 
takes a good polish. It splits readily. 

Uses 
Messmate stringybark is suited to  a wide 

range of uses in both construction and 
manufacturing fields. In general building 
practice it is used for studs, bearers, rafters, 
and joists. In its higher qualities it is valued 
for flooring, weatherboards,. interior trim, 
panelling, cabinet work, motor bodies, and 
furniture. In Tasmania it is popular for posts, 
poles, and piles, for wharf construction and 
railway sleepers. I t  is also used as a fe~lcing 
and mining timber. Considerable quantities 
are used for case stock and export wine 
casks have been made from it. I t  makes 
excellent wood wool, and has been success- 
fully used in the manufacture of newsp~-int 
paper. 

Availability 
The timber is available in a wide range of 

scantlings, boards, joinery sizes, and milled 
products. The annual cut is in excess of 
100,000,000 super fi sawn. 

Additional information is available from 
forest authorities in New South Wales, 
Tasmania, and Victoria and from the Chief, 
Division of Forest Products, C.S.I.R.O., 
Box 310 P.O., South Melbourne. 

I The coutetzts of' this Newstetter may be reprinted witkorlt special pertnissiorz 
Printed b y  C.S.I.R.O., Melbo~lrne 

green weight of the timber is 70 lbjft3• The
difference in density before and after recon
ditioning is indicative of the occurrence of
collapse.

[n drying from the green condition to 12%
moisture content the average shrinkage of
a backsawn board including collapse is
11 . 3% (tangential shrinkage) and the average
shrinkage of a quartersawnboard (including
collapse) is 5· 1%(radial shrinkage). Recon
ditioning reduces these values to 6· 3 and
3· 3% respectively. .

Seasoning
Although similar in many properties to

mountain ash, this timber is somewhat slower
in drying and tends to check more readily,
particularly in the case of 2-in. material from
Tasmania.

Kiln-drying from green condition (except
with thin case stock) is generally not recom
mended. However, some I-in. material is
predried from green condition in Tasmania.
This takes about 3-4 weeks to reach approxi
mately 20%. It appears to be almost
impossible to kiln-dry I-in. backsawn stock
within a reasonable time and free from face
checks, and in kiln-drying green quartersawn
stock edge checking may be pronounced in
material from certain areas if drying con
ditions are too severe.

Kiln-drying after air-drying to a moisture
content of 30% or less can be satisfactorily
accomplished. Little trouble from warping
is experienced except perhaps in material
from "top" logs.

There is evidence available to suggest that
some variation in seasoning characteristics
exists in this species, dependent on the
location in which the timber is grown.

Pronounced collapse occurs but good
recovery is obtained by reconditioning.

Approximately 15-21 days are required to
kiln-dry green I-in. quartersawn stock and
about 6-8 days are needed for similar stock
that has been air-dried to 30% moisture
content. Recommended drying schedules
are available on application to the Division
of Forest Products.

Mechanical Properties
Messmate stringybark has been included

in strength group C together with mountain
ash, but it is superior in mechanical pro
perties to the latter species. At 12% moisture

content its modulus of rupture is 17,100
Ibjin.2 compared with 16,000 for mountain
ash and 12,500 lbjin. 2 for Douglas fir; and
its hardness is 1,700 lb as against 1,100 Ib
for mountain ash and 760 lb for Douglas fir.
Impact strength is comparable to mountain
ash.

Genera I
The sapwood of messmate stringybark is

highly susceptible to lyctus. The pinhole
borer also attacks this species, but it should
be realized that the attack will not continue
after it has been converted.

The timber is not~:durable, and if it is used
in contact with the ground, preservative treat
ment is necessary. It is considered more
resistant than mountain ash or alpine ash.

It is a relatively good bending timber at
6 in. radius, fair to good at 4 in. radius, and
fair at 3 in. radius. Care must be taken in
selecting bending timber.

The timber is readily worked with hand or
machine tools, is glued easily, stains well, and
takes a good polish. It splits readily.

Uses
Messmate stringybark is suited to a wide

range of uses in both construction and
manufacturing fields. fn general building
practice it is used for studs, bearers, rafters,
and joists. fn its higher qualities it is valued
for flooring, weatherboards,. interior trim,
panelling, cabinet work, motor bodies, and
furniture. In Tasmania it is popular for posts,
poles, and· piles, for wharf construction and
railway sleepers. It is also used as a fencing
and mining timber. Considerable quantities
are used for case stock and export wine
casks have been made from it. It makes
excellent wood wool, and has been success
fully used in the manufacture of newsprint
paper.

Availability
The timber is available in a wide range of

scantlings, boards, joinery sizes, and milled
products. The annual cut is in excess of
100,000,000 super ft sawn.

Additional information is available from
forest authorities in New South Wales,
Tasmania, and Victoria and from the Chief,
Division of Forest Products, c.S.I.R.a.,
Box 310 p.a., South Melbourne.

The cOl/tents of this Newstetter may be reprinted without special permission
Printed by C.S.LR.O., Melbourne
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Pole Drying and '' 
Degrade Control Investigations 

By F. J. CHRISTENSEN, Seasoning Section 

A COMPREHENSIVE series of studies on various 
aspects of pole drying, and the alleviation of 
drying degrade in poles, have recently been 
commenced at  this Division. Experiments 
have been planned (i) to determine the drying 
behaviour and relative air-drying rates for 
hardwood and softwood poles, and how the 
effects of seasonal conditions and a number 
of other drying variables influence them; 
(ii) to investigate methods of reducing forins 
of drying degrade which prevent the utiliza- 
tion of poles cut from some straight-grained, 
hssile species, and (iii) to test methods of 
accelerating pole drying times from the pre- 
sent 6-9 months required under air-drying 
to, perhaps, as little as 24 l~ours. 

This research has been put in hand because 
inadequate supplies of naturally durable pole 
timbers in most Australian States have led 
to the need for utilizing less durable species. 
Good supplies of these, of adequate strength 
and suitable form, are generally available, 
and it has been shown that some of them give 
good service perfornlance following a suitable 
preservative treatment. 

Drying Problems 
The advent of pressure impregnation 

treatments in Australia and the use of these 
naturally less durable species have introduced 
their own special problems. Instead of being 
installed green, pbles must now be dried 

until the average sapwood moisture content 
is 25-30% in order to ensure specif ed pre- 
servative retentions during treatment. With 
the -usual air-drying method, extensive stock- 
piling of poles tl~erefore becomes necessary 
to ensure continuous treating plant opera- 
tion, and this can lead to considerable 
capital expenditure. In addition, drying 
degrade can become extensive, and cause 
large losses due to rejections and cut-backs. 

For example, in some States, particularly 
Western Australia, New South Wales, and 
Victoria, there are large quantities of pole 
timber available in a number of species which 
are suitable for use as poles except for their 
tendency to develop end and barrel splits 
during air-drying and after treatment, owing 
to the effects of growth and seasoning 
stresses. This applies to species such as 
Eucaljytus diversicofor (karri), E. regnans 
(mouctain ash), E. goniocalyx (mountain 
grey gum), and E. vilninalis (manna gum), all 
of which are straight-grained timbers with 
high shrinkage values (averages of 1 1 8 0/, 
tangentially and 5 .3  % radially before recondi- 
tioning). Clearly, if an economic method 
can be found to prevent this form of drying 
degrade in these species it will be very 
greatly to the benefit of both the forest 
utilization and the operations of the large 
public authorities which require pole timbers 
in quantity. 

C.I.I.R.O.
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Pole Drying and'i
Degrade Control Investigations

By F. J. CHRISTENSEN, Seasoning Section

A COMPREHENSIVE series of studies on various
aspects of pole drying, and the alleviation of
drying degrade in poles, have recently been
commenced at this Division. Experiments
have been planned (i) to determine the drying
behaviour and relative air-drying rates for
hardwood and softwood poles, and how the
effects of seasonal conditions and a number
of other drying variables influence them;
(ii) to investigate methods of reducing forms
of drying degrade which prevent the utiliza
tion of poles cut from some straight-grained,
fissile species, and (iii) to test methods of
accelerating pole drying times from the pre
sent 6-9 months required under air-drying
to, perhaps, as little as 24 hours.

This research has been put in hand because
inadequate supplies of naturally durable pole
timbers in most Australian States have led
to the need for utilizing less durable species.
Good supplies of these, of adequate strength
and suitable form, are generally available,
and it has been shown that some of them give
good service performance following a suitable
preservative treatment.

Drying Problems
The advent of pressure impregnation

treatments in Australia and the use of these
naturally less durable species have introduced
their own special problems. Instead of being
installed green, p'oles must now be dried

until the average sapwood moisture content
is 25-30 % in order to ensure specified pre
servative retentions during treatment. With
the usual air-drying method, extensive stock
piling of poles therefore becomes necessary
to ensure continuous treating plant opera
tion, and this can lead to considerable
capital expenditure. In addition, drying
degrade can become extensive, and cause
large losses due to rejections and cut-backs.

For example, in some States, particularly
Western Australia, New South Wales, and
Victoria, there are large quantities of pole
timber available in a number of species which
are suitable for use as poles except for their
tendency to develop end and barrel splits
during air-drying and after tl'eatment, owing
to the effects of growth and seasoning
stresses. This applies to species such as
Eucalyptus diversicolor (karri), E. regnans
(mountain ash), E. goniocalyx (mountain
grey gum), and E. viminalis (manna gum), all
of which are straight-grained timbers with
high shrinkage values (averages of 11·8 %
tangentially and 5·3 %radially before recondi
tioning). Clearly, if an economic method
can be found to prevent this form of drying
degrade in these species it will be very
greatly to the benefit of both the forest
utilization and the operatiOlis of the large
public authorities which require pole timbers
in quantity.



Studies in Air-Drying 
As indicated, the purpose of these studies 

is to determine the drying behaviour of pole 
timbers at different times during the year, 
and the influence of the season when drying 
is commenced. Initially, the drying behaviour 
of 10 ft long, end-coated pole sections of 
E. obliqua and P. I-adiatn, not less than 8 in. 
or greater than 12 in. in diameter at either 
end, will be investigated. 

A drying frame to hold 78 pole sections 
has been erected in the Melbourne area and 
this will enable an examination of the effects 
of such variables as methods of stacking, 
orientation, and position in stack. The frame 
has been designed to permit the ready with- 
drawal of any pole for periodic inspection 
and moisture content measurement. The 
Iirst series of tests is scheduled to coinmence 
in June of this year: all poles in the stack 
will bc replaced by a new batch of gseen poles 
at 9-~nonthly intervals over the next 3 years. 

Dsying rates will be determined by remov- 
ing two 1# in. diameter by 19 in. long "plugs" 
from each pole fortnightly for measurenlent 
of sap- and heartwood moisture content 
values. This technique, which will be 
described in a forthcoming issue of this 
Newsletter, has proved satisfactory and 
reliable i n  recent laboratory and field studies. 

Studies to Reduce Dryiilg Degrade 
In  these experiments, the effects of a 

n ~ i m  ber oT pre-treatmenis considered likely 
to alleviate or prevent end- and barrel- 
splitting in f ssile pole timbers will be 
examined. They will be aimed, in general, 
at reducing the rate of drying and shrinkage 
and, hence, the severity of drying stresses. 

I n  a study made jointly by the Forests 
Co~nn~ission of Victoria and the State 
Electricity Conmission of Victoria at a 
commercial preservative treating plant near 
Melboi~rne in 1959-60, the seriousness of 
drying degrade in regrowth E. reglzans poles 
30-40 ft long was dramatically demonstrated. 
Out of 438 poles stacked in June and air- 
dried for 6-7 months before treatment, 212 
were rejected outright without possibility 
of utilization, mostly because of barrel split- 
ting. Of the 226 poles accepted only two 
were classified as first grade, and 95 were cut 
back either 5 or 10 ft. 

For this series, E. regnans pole sections 
will be used initially in experiments designed 

t o .  study the effects of end- and barrel- 
treatments separately. The former will 
consist of independent tests with (i) a brush- 
able wax type end-coating and quickly 
removable plastic end covering, (ii) end 
restraint provided by C-irons, and (iii) 
peripheral restraint provided by circuniferen- 
tial banding near the ends. The barrels of all 
these log sections will be sprayed with a wax 
e~nulsion to nliniinize confounding of results 
due to the influence of barrel checking. 

Chemical seasoning of log sections, end 
coated at  one end, in solutions of sodium 
chloride, urea, and invert sugar will also be 
carried out on both plpin and incised material 
to determine their efectiveness in reducing 
drying degrade. 

Scout tests with E. regnans pole material 
to determine (i) optimum soaking times and 
extent of radial penetration of the three 
chosen chemicals into green specimens, and 
(ii) strains developed in restraint applied near 
the end of a pole section as a result of drying 
stresses, are already in progress. 

In cooperation with the Forestry School, 
University of Melbourne, an experinlent is 
also in progress to determine how slow and 
rapid methods of killing E. regnans pole-size 
trees, left standing after treatment, influence 
sap- and heartwood moisture content, the 
development of growth stress shakes, and the 
extent of drying degrade after felling. Further 
work is plamed along these lines, and will 
include an investigation of the drying which 
occurs through transpiration, when the 
crown is not lopped for some. time after 
felling. This method, referred to as "biolo- 
gical drying" in the literature, is stated to 
provide rapid drying rates. 

Studies to Accelerate Drying Rates 
Earlier work of this Division has shown 

that it is possible to reduce some of the 
degrade development which acconlpanies the 
air-drying of poles by using accelerated 
drying methods, in which a drying medium 
other than air or superheated steam is used. 
For example, it has been shown that degrade 
resembling that which nornlally occurs in 
air-dried sleepers (generally a few deep, long 
checks) usually develops when relatively 
mild drying conditions of low to moderate 
dry bulb temperature (D.B.T.) and high 
equilibrium moisture content (e.111.c.) are 

Studies in Air-Drying
As indicated, the purpose of these studies

is to determine the drying behaviour of pole
timbers at different times during the year,
and the influence of the season when drying
is commenced. Initially, the drying behaviour
of 10 ft long, end-coated pole sections of
E. obliqua and P. radiata, not less than 8 in.
or greater than 12 in. in diameter at either
end, will be investigated.

A dryii1g frame to hold 78 pole sections
has been erected in the Melbourne area and
this will enable an examination of the effects
of such variables as methods of stacking,
orientation, and position in stack. The frame
has been designed to permit the ready with
drawal of any pole for periodic inspection
and moisture content measurement. The
first series of tests is scheduled to commence
ill June of this year: all poles in the stack
will be replaced by a new batch of green poles
at 9-monthly intervals over the next 3 years.

Drying rates will be determined by remov
ing two 11 in. diameter by I! in. long "plugs"
from each pole fortnightly for. measurement
of sap- and heartwood moisture content
values. This technique, which will be
described in a forthcoming issue of this
Newsletter, has proved satisfactory and
reliable in recent laboratory and field studies.

Studies to Reduce Drying Degrade
In these experiments, the effects of a

number of pre-treatments considered likely
to alleviate or prevent end- and barrel
splitting inhssile pole timbers will be
examined. They will be aimed, in general,
at reducing the rate of drying and shrinkage
and, hence, the severity of drying stresses.

In a study made jointly by the Forests
Commission of Victoria and the State
Electricity Commission of Victoria at a
commercial preservative treating plant near
Melbourne in 1959-60, the seriousness of
drying degrade in regrowth E. regnans poles
30-40 ft long was dramatically demonstrated.
Out of 438 poles stacked in June and air
dried for 6-7 months before treatment, 212
were rejected outright without possibility
of utilization, mostly because of barrel split
ting. Of the 226 poles accepted only two
were classified as first grade, and 95 were cut
back either 5 or 10ft.

For this series, E. regnans pole sections
will be used initially in experiments designed
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to study the effects of end- and barrel
treatments separately. The former will
consist of independent tests with (i) a brush
able wax type end-coating and quickly
removable plastic end covering, (ii) end
restraint provided by C-irons, and (iii)
peripheral restraint provided by circuniferen
tial banding near the ends. The barrels of all
these log sections will be sprayed with a wax
emulsion to minimize confounding of results
due to the influence of barrel checking.

Chemical seasoning of log sections, end
coated at one end, in solution"s of sodium
chloride, urea, and invert sugar will also be
carried out on both plf{tn and incised material
to determine their effectiveness in reducing
drying degrade.

Scout tests with E. regnans pole material
to determine (i) optimum soaking times and
extent of radial penetration of the three
chosen chemicals into green specimens, and
(ii) strains developed in restraint applied near
the end of a pole section as a result of drying
stresses, are already in progress.

In cooperation with the Forestry School,
University of Melbourne, an experiment is
also in progress to determine how slow and
rapid methods of killing E. regnans pole-size
trees, left standing after" treatment, influence
sap- and heartwood moisture content, the
development of growth stress shakes, and the
extent of drying degrade after felling. Further
work is planned along these lines, and will
include an investigation of the drying which
occurs through transpiration, when the
crown is not lopped for some. time after
felling. This method, referred to as "biolo
gical drying" in the literature, is stated to
provide rapid drying rates.

Studies to Accelerate Drying Rates
Earlier work of this Division has shown

that it is possible to reduce some of the
degrade development which accompanies the
air-drying of poles by using accelerated
drying methods, in which a drying medium
other than air or superheated steam is used.
For example, it has been shown that degrade
resembling that which normally occurs in
air-dried sleepers (generally a few deep, long
checks) usually develops when relatively
mild drying conditions of low to moderate
dry bulb temperature (D.RT.) and high
equilibrium moisture content (e.m.c.) are



used, but that with very severe drying 
conditions, in which D.B.T.'s exceeded 
212"F, and e.1n.c.'~ are extremely low, drying 
degrade is often less severe, both at the 
conclusion of accelerated drying and during 
rurther subsequent air-drying. Although 
more numerous, the checks are shorter, 
narrower, and shallower, with a greater 
tendency to occur on tangential surfaces. An 
important value of this type of checking is 
that it permits some surface penetration of 
preservative. Later, these checks tend to 
close up as additional drying occurs. 

The approach to research in this area 
has already been described (Newsletter No. 
264)., I n  brief, the accelerated methods for 
examination include: 

( i )  

( i i )  

(iii) 

The 

Boulton izilzg 01. boiling-in-oil ui~cler 
vucuun~.--Poles are in~mersed in hot 
oil (e.g. creosote) in a closed vessel 
operated at less than atmospheric 
pressure. 
Steal11 ulld V ~ C U U I I ~  ~/rj~il~g.-Poles are 
subjected to alternate cycles of heating 
with low pressure steam, followed by 
a period under vacuum when moisture 
is evaporated. 
Superlreuted steulll d.)li17g.-Poles are 
dried in steam at atnlospheric pressure 
heated above 212°F; wet bulb 
temperatures are either maintained at 
212°F or allowed to drop below this 
temperature by the admission of air. 
effects oT treatments (i) and (ii) on 

 lie strength of specimens cut from green and 
treated poles are being investigated in 
cooperation with the Timber Mechanics 
Section. 

While most of the work completed under 
this heading has been carried out on E. 
obliquu, some attention has been given 
recently to studies on pole sections of Pinzis 
rckcliutu, and its redrying after treatment with 
a waterborne preservative, particularly in 
view of its potentialities f o ~  utilization in hot, 
dry climates, where splitting of treated poles 
may occur after installation. After 10-12 days 
kiln-drying at a D.B.T. of llO°F, and a self- 
modulated wet bulb depression of 28-32"F, 
average pole moisture content values fell to 
30 "/; from initial values exceeding 100 0/,. 
Redrying after treatment to an average 
moisture content of 45% was achieved in a. 

further 16 days under similar drying condi- 
tions. Even after redrying, barrel checking 
and end splitting were classified as slight. 
Assessn~ent of Degrade 

Assessinent of the effectiveness or other- 
wise of a partic~ilar treatment in reducing 
degrade frequently presents a considerable 
problem. For the above cases, it was con- 
sidered that a subjective rating system would 
not provide a consistent standard of assess- 
ment, since arbitrary standards set by an 
observer are subject to fluctuation, and 
this is worse when several observers are 
involved. Further, statistical analysis ol' 
results is not possible with s~lch a system. For 
these reasons, an objective rating system has 
been developed. 

This consists of two series or photographs, 
one for end- and the other for barrel- 
checking, showing an extensive gradation of 
typical degrade. Numerical values have been 
allotted to each example of degrade illus- 
trated, and range from 0 for near perfect 
material to 8 or 10 for reject material. This 
system has been evolved so that it is related 
to currently practised, coinmercial standards 
of acceptance or rejection for air-dried poles 
prior to preservative treatment. Tt will be 
used to assess degrade in all current pole 
drying investigations. 
Future Work 

Exploratory work has also been planned to 
determine the effects of soaking in polyethy- 
lene glycol, a shrinkage stabilizer, a n d  it i s  
also planned at a further later stage to 
investigate the effectiveness of the vapour- 
drying process. 
Reporting of Results 

The investigations described are expected 
to yield results which will have both iininedi- 
ate and future application in a rapidly 
expanding field of activity. As sections of 
work are completed, these will be reported 
on, and others will be commenced with other 
species. 

THE following donations were received by 
the Division during May: 

Ate1 Ltd., Oberon, N.S.W. . . £50 0 0 
J. & T. Gunn Pty. Ltd., Tas. £250 0 0 

used, but that with very severe drying
conditions, in which D.B.T.'s exceeded
212°F, and e.In.c.'s are extremely low, drying
degrade is often less severe, both at the
conclusion of accelerated drying and during
further subsequent air-drying. Although
more numerous, the checks are shorter,
narrower, and shallower, with a greater
tendency to occur on tangential surfaces. An
important value of this type of checking is
that it permits some surface penetration of
preservative. Later, these checks tend to
close up as additional drying occurs.

The approach to research in this area
has already been described (Newsletter No.
264).. In brief, the accelerated methods for
examination include:

(i) Bou/tonizing or boiling-in-oil under
vacuum.--Poles are immersed in hot
oil (e.g. creosote) in a closed vessel
operated at less than atmospheric
pressure.

(ii) Steam and vacuum drying.-Poles are
subjected to alternate cycles of heating
with low pressure steam, followed by
a period under vacuum when moisture
is evaporated.

(iii) Superheated steam drying.-Poles are
dried in steam at atmospheric pressure

. heated above 212°F; wet bulb
temperatures are either maintained at
212°F or allowed to drop below this
temperature by the admission of air.

The effects of treatments (i) and (ii) on
the strength of specimens cut from green and
treated poles are being investigated in
cooperation with the Timber Mechanics
Section.

While most of the work completed under
this heading has been carried out on E.
obliqua, some attention has been given
recently to studies on pole sections of Pinus
radiata, and its redrying after treatment with
a waterborne preservative, particularly in
view of its potentialities for utilization in hot,
dry climates, where splitting of treated poles
may occur after installation. After 10-12 days
kiln-drying at a D.B.T. of 110°F, and a self
modulated wet bulb depression of 28-32°F,
average pole moisture content values fell to
30 j;; from initial values exceeding 100 %.
Redrying after treatment to an average
moisture content of 45 % was achieved in a .'
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further 16 days under similar drying condi
tions. Even after redrying, barrel checking
and end splitting were classified as slight.
Assessment of Degrade

Assessment of the effectiveness or other
wise of a particular treatment in red ucing
degrade frequently presents a considerable
problem. For the above cases, it was con
sidered that a subjective rating system would
not provide a consistent standard of assess
ment, since arbitrary standards set by an
observer are subject to fluctuation, and
this is worse when several observers are
involved. Further, statistical analysis of
results is not possible '\Vhh such a system. For
these reasons, an objective rating system has
been developed.

This consists of two series of photographs,
one for end- and the other for barrel
checking, showing an extensive gradation of
typical degrade. Numerical values have been
allotted to each example of degrade illus
trated, and range from 0 for near perfect
material to 8 or 10 for reject material. This
system has been evolved so that it is related
to currently practised, commercial standards
of acceptance or rejection for air-dried poles
prior to preservative treatment. It will be
used to assess degrade in all current pole
drying investigations.
Future Work

Exploratory work has also been planned to
determine the effects of soaking in polyethy
lene glycol, a shrinkage stabilizer, and it is
also planned at a further later stage to
investigate the effectiveness of the vapour
drying process.
Reporting of Results

The investigations described are expected
to yield results which will have both immedi
ate and future application in a rapidly
expanding field of activity. As sections of
work are completed, these will be reported
on, and others will be commenced with other
specIes.

THE following donations were received by
the Division during May:

Atel Ltd., Oberon, N.S.W. .. £50 0 0
J. & T. Gunn Pty. Ltd., Tas. £250 0 0



SINCI C.S.I.R.O. 1-eaflet No. 12 was lirst 
1x1 blished, psesesvative tscal ment of sound 
fence posts has become iir~nly established, 
particularly in south-eastcrn Ailstralia where 
durable fence post timbers are relatively 
scarce and expensive. Along with tlie 
development of comnicrcial post t~eatment,  
there has been a steady growth of "do-it- 
yousself" treatmenl, sanging fsom sap re- 
pl;~ceemcnt to lo\v-p~~ess~we treatment. 

I n  the field of low-pressui-e treatment tlie 
Division has anbwered many  enquiries for 
details of the plant required and a t  least a 
dozen o f  these plants are now in opesation. 
T o  permit those p lanning  to build or acquire a 
low-pressure Ireatmcnt plant to decide which 

type suits them best, and to provide s~rfticient 
detailed information for the avesage engineer 
to  build such a plant, it was found necessary 
to summarize the available inforriiation. 

Amongst the items covered 
in the sulnmary are the types of 
plant that can be installed, 
details of the pressure cylinder, 
pressure pumps, vacuum 
pumps, valves, and otlies ancil- 
lary equipment. I n  general the 
summary sets out to  answer 
the many quesies that arisc 
when such a plant is under 
consider;ttion. 

T h e  s u m m a r y ,  e n t i t l e d  
"Equipment for Low Pressure 
Fence Post Tseatmeiit", is 
available on reqilest to tlie Div- 
ision, as also is thc revised 
edition (1961) of Leaflet No. 12 
"Round Fence Posts: Their 
Preservative Treatment". 

What p~oved  to be one of the most useful 
and intesesting of the series of Predsying 
Confelwces now established as part of tlie 
liaison between industry in Tasmania and tlie 
Division of Forest Prodi~cts, was held in 
Launceston during May, under the alternate 
Cliair~nunship of Mr. C. Sibley Elliot, 
Assistant Chief of Division, and Mr. Colin 
Gibson of the Tasmanian Timber Associa- 

tion. The Conference was opened by Mr. 
David Gunn ,  Deputy Cha i r~~ ian  of tlie 
Tasiiianian Timber Association. 

Discussion proved so lively that the full 
agenda could not be completed in the time 
provided. Conference agreed, thereSore, 011 

the need for a second session in September 
on a date to  be arranged. 

The cor~tculs of this Newsletter may  be r,epri~ited without special permission 

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

Equipment for Low...
Pressure Fence Post

Treatment
SINCE C.S.I. R.O. Leaflet No. 12 was 11rst
published, preservative treatment of round
fence posts has become flrmly established,
particularly in south-eastern Australia where
durable fence post timbers are relatively
scarce and expensive. Along with the
devclopment of commcrcial post treatment,
there has bcen a steady growth of "do-it
yourself" treatment, ranging from sap re
placemcnt to low-pressure treatment.

In the held of low-pressure treatment the
Division has answered many enquiries for
details of the plant required and at least a
dozen of these plants are now in operation.
To permit those planning to build or acquire a
low-pressure treatment plant to dccide which

Fixed l'aclIlIlIl-opera/ed low-pressure plant.

Portable low-pressure fence post treatment plal/t.

type suits them best, and to provide sullicient
detailed information for the average engineer
to build such a plant, it was found necessary
to summarize the available information.

Amongst the items covered
in the summary are the types of
plant that can be installed,
details of the pressure cylinder,
pressure pumps, vacuum
pumps, valves, and other ancil
lary equipment. In general the
summary sets out to answer
the many queries that arise
when such a plant is under
consideration.

The summary, entitled
"Equipment for Low Pressure
Fence Post Treatment", is
available on request to the Div
ision, as also is the 'revised
edition (1961) of Leaflet No. 12
"Round Fence Posts: Their
Preservative Treatment".

The Third Predrying Conference
What proved to be one of the most useful
and interesting of the series of Predrying
Conferences now established as part of the
liaison between industry in Tasmania and the
Division of Forest Products, was held in
Launceston during May, under the alternate
Chairmanship of Mr. C. Sib1ey Elliot,
Assistant Chief of Division, and Mr. Colin
Gibsoll of the Tasmanian Timber Associa-

tion. The Conference was opened by Mr.
David Gunn, Deputy Chairman of the
Tasmanian Timber Association.

Discussion proved so lively that the full
agenda could 110t be completed in the time
provided. Conference agreed, therefore, on
the need for a second session in September
on a date to be arranged.

I'lze contents of this Newsletter may be reprinted without special permission

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



N U M B E R  2 8 8  A U G U S T  1962 
-- 

I' oints from the 
ion's Annual ort 

l'm Annual lieport of the Division of 
Forest Products for 1961 -62 was issued 
early in July, and as it can be distributed 
only on  a restricted mailing list the following 
brief. extracts are p~iblished here for News- 
letter readers. 
General 

The greatly increased number of enquiries 
received by the Division for 1961-62 is a 
reflection of the difficulties experienced by 
 he timber industry generally during this 
period. The numbcr of requests for assistance 
totalled just over 13,00OY an  increase of 
nearly 2,000 over any previous year. In 
addition, officers of the Division spent 
considerable time assisting industry in the 
various States. Particular examples of this 
are the survey of sawlnilling practices in 
Weskrn Australia and the sawn~ill studies 
in north Queensland; both of these projects 
have been referred to previously in the 
Newsletter. 

Financial support by industry for specific 
sections of the Divisioiz's work has come 
from the Australian Plywood Board and the 
pulp and paper industry, together with 
donations of both ~noney and malerial from 
the ind uslry in general. 
m 

Two major research conferences were held 
in the Division: the 10th Forest Products 
Rescarch Conference in July 1961 and the 
18th Pulp and Paper Research Conference 
111 October. The Division was represented at 
various oversea conferences including the 

18th International Congress of Pure and 
Applied Chemistry, a conference on "The 
Formation and Struc~~li-e of Paper" at 
Oxford, the 10th Pacific Science Congress at 
Honolulu, and the 2nd World Eucalyptus 
Conference in  Sao Paulo, Brazil. 

As reported previously in the Newsletter, 
a series of post-graduate lectures was well 
seceived by engineers, architects, and members 
of the timber trade at the University of 
Western Australia. 

During the year the Division provided 
training for seven students under either 
Colombo Plan, F. A.O., or  similar fellow- 
ships. Mr.  F. W. Addo Ashong, of the 
Ghana National Research Council, com- 
menced a two-year period with the Division 
under the Special Commo~~weal th  African 
Assistance PI-ogramme. 

Wood and Fibre Structure Sectio~l 
During the year the standard wood 

collection expanded to  over 8,100 species in 
2,000 genera by acquisition from the Smith- 
sonian Institute, Wasl~ington, U.S.A. The 
new material is being examined in order to  
revise data for the card sorting key based 
on microscopic features. Fundamental investi- 
gations have continued in many fields, 
notably the structure of plant cells, morpho- 
logical changes associated with the beating 
of wood fibres, lignin and lignir7cation, wood 
and bark extractives, and assessment of 
wood q~~al i t ies  for tree breeding. 
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Division's Annual Report
TIlE Annual Report of the Division of
Forest Products for 1961-62 was issued
early in July, and as it can be distributed
only on a restricted mailing list the following
brief extracts are published here for News
letter readers.
General

The greatly increased number of enquiries
received by the Division for 1961-62 is a
reflection of the difficulties experienced by
the timber ind ustry generally during this
period. The number of requests for assistance
totalled just over 13,000, an increase of
nearly 2,000 over any previous year. In
addition, officers of the Division spent
considerable time assisting industry in the
various States. Particular examples of this
are the survey of sawmilling practices in
Western Australia and the sawmill studies
in north Queensland; both of these projects
have been referred to previously in the
Newsletter.

Financial support by industry for specific
sections of the Division's work has come
from the Australian Plywood Board and the
pulp and paper industry, together with
donations of both money and material from
the ind ustry in general.
"'" Two major research conferences were held
in the Division: the 10th Forest Products
Research Conference in July 1961 and the
18th Pulp and Paper Research Conference
in October. The Division was represented at
various oversea conferences including the

18th International Congress of Pure and
Applied Chemistry, a conference on "The
Formation and Structure of Paper" at
Oxford, the 10th Pacific Science Congress at
Honolulu, and the 2nd World Eucalyptus
Conference in Sao Paulo, Brazil.

As reported previously in the Newsletter,
a series of post-graduate lectures was well
received by engineers, architects, and members
of the timber trade at the University of
Western Australia.

During the year the Division provided
training for seven students under either
Colombo Plan, F.A.O., or similar fellow
ships. Mr. F. W. Addo Ashong, of the
Ghana National Research Council, com
menced a two-year period with the Division
under the Special Commonwealth African
Assistance Programme.

Wood and Fibre Structure Section
During the year the standard wood

collection expanded to over 8,100 species in
2,000 genera by acquisition from the Smith
sonian Institute, Washington, D.S.A. The
new material is being examined in order to
revise data for the card sorting key based
on microscopic features. Fundamental investi
gations have continued in many fields,
notably the structure of plant cells, morpho
logical changes associated with the beating
of wood fibres, lignin and lignification, wood
and bark extractives, and assessment of
wood qualities for tree breeding.



Wood Chemistry 
Much of the fundamental work of this 

Section is of direct interest to  the pulp and 
paper industry, and covers such fields as 
chen~istry of the cambium, infrared spec- 
troscopy of carbohydrates and wood, 
properties of l~olocellulose pulps, pulping 
and paper~nalting properties of various 
species, scmi-cl~emical pulps, the beating 
process, retention of pulp strength after 
drying, and others. Of interest is a new 
project on plant gums, which aims to 
deternline the physical and chemical pro- 
peities or the gum exudates of Australian 
woods and lo find suitable substitutes for 
conunon plant g u m  in commercial use. 

Timber Yhy sics 
F~indamental studies have been carried 

out on dimensional changes of wood and the 
effect o r  high stresses and inoisture content 
changes on the rheological characteristics of 
 rood. Further work has been completed on 
electl.ical moisture ineters, particularly in the 
dcbign 01 an improved electrode and a 
nleter which may have applications a t  very 
high moisture coiltents on untreated timber 
and at very low moisture contents 012 both 
treated and untreated timber. 

Here the emphasis has been on the timber 
engineering side, covering such aspects as 
structural design, nailed joints, colun~ns, 
scantlings, poles, and plywood. The i~lcreasing 
interest in timber as a structural material 
was shown by the n~uinber (over 400) of 
requests received for assistance in this field. 

The Division's interest in  erecting a two- 
storey laboratory b~~i ld ing  in which timber 
is the s t ruc t~~fa l  material has already been 
indicated i n  the Newsletter, and detailed 
designs of individual members and joints for 
this structure have been made. Some full- 
scale sections of the proposed structure have 
already been tested. 

Thirty-eight roof trusses of various designs 
are currently under long-duration loading at 
the Division's field test site for structures. 
Glued laminated and finger-jointed radiata 
pine for structural members in cooling towers 
are also under test in towers in various States. 

The mccllanico'l testing of four Western 
Australian and 54 New Gu'inea species has 

been carried out and tests have confirmed 
that there is little difference in the strength 
properties of mature and inmature hoop pine. 

Timber Preservation 
The number of requests from industry and 

the public for assistance and advice on  
various aspects o r  wood preservation has 
increased considerably and is an indication 
of the growing importai~ce of the wood 
preservation industry in Australia. 

Many thousands of specimens treated with 
various preservatives are now installed in 
field tests tl~roughout Australia, and inspecting 
and reporting on the;s'e tests is an important 
project. 

Investigations of new preservatives are 
continuing, and both water-soluble and oil- 
type preservatives are under constant review 
with the object of improving their perfor- 
mance. The natural durability of fast-grown 
compared with slow-grown timber is often 
queried, and durability tests have shown 
that while in the case of jam11 there is little 
difference, in fast-grown cypress pine and 
teak the durability tends to be lower than 
in slower grown material. 

Studies of the important species of wood- 
destroying f ~ ~ n g i  have continued. Service 
tests on various species of timber used in 
cooling towers where soft rot is a hazard 
have indicated that, a l t h o ~ ~ g h  the order of 
durability is not constant between towers, 
in general, softwoods are more resistant 
than hardwoods. 

lnvestigatious into air seasoning and the 
drying of round timbers have occupied a 
great deal of the Section's time for the past 
year. As a result of the work to i~nprove the 
efficiency of air drying, measures which 
should result in a saving to the industry 
have been established. 

Further work has been carried out on 
predrying and improvements made to predrier 
design. A successful Predrying Conference 
was held in Launceston during May. 

The rapid growth of the pole preservation 
industry has high-lighted the need for some 
method of controlling end splitting and 
barrel checks in poles of the more fissile 
species, and experiments are in progress 
with this object in mind. 

Wood Chemistry
M uch of the fundamental work of this

Section is of direct interest to the pulp and
paper industry, and covers such fields as
chemistry of the cambium, infrared spec
troscopy of carbohydrates and wood,
properties of holocellulose pulps, pulping
and papermaking properties of various
species, semi-chemical pulps, the beating
process, retention of pulp strength after
drying, and others. Of interest is a new
project on plant gums, which aims to
determine the physical and chemical pro
perties of the gum exudates of Australian
woods and to find suitable substitutes for
common plant gums in commercial use.

Timber Physics
Fundamental studies have been carried

out on dimensional changes of wood and the
effect of high stresses and moisture content
challges on the rheological characteristics of
wood. Further work has been completed on
electrical moisture meters, particularly in the
design of an improved electrode and a
meter \vhich may have applications at very
high moisture contents 011 untreated timber
and at very low moisture contents on both
treated and L1lltrea ted timber.

Timber IVlechanics

Here the emphasis has been on the timber
engineering side, covering such aspects as
structural design, nailed joints, columns,
scantlings, poles, and plywood. The increasing
interest in timber as a structural material
was shown by the number (over 400) of
reC] uests received for assistance in this field.

The Division's interest in erecting a two
storey laboratory building in which timber
is the structlll:al material has already been
indicated in the Newsletter, and detailed
designs of individual members and joints for
this structure have been made. Some full
scale sections of the proposed structure have
already been tested.

Thirty-eight roof trusses of various designs
are currently under long-duration loading at
the Division's field test site for structures.
Glued laminated and finger-jointed radiata
pine for structural members in cooling towers
are also under test in towers in various States.

The mechanical testing of four Western
Australian and 54 New Guinea species has
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been carried out and tests have confirmed
that there is little difference in the strength
properties of mature and immature hoop pine.

Timber Preservation
The number of requests from industry and

the public for assistance and advice on
various aspects of wood preservation has
increased considerably and is an indication
of the growing importance of the wood
preservation industry in Australia.

Many thousands of specimens treated with
various preservatives are now installed in
field tests throughout Australia, and inspecting
and reporting on the;s·e< tests is an important
project.

Investigations of new preservatives are
continuing, and both water-soluble and oil
type preservatives are under constant review
with the object of improving their perfor
mance. The natural durability of fast-grown
compared with slow-grown timber is often
queried, and durability tests have shown
that while in the case of jarrah there is little
difference, in fast-grown cypress pine and
teak the durability tends to be lower than
in slower grown material.

Studies of the important species of wood
destroying fungi have continued. Service
tests on various species of timber used in
cooling towers where soft rot is a hazard
have indicated that, although the order of
durability is not constant between towers,
in general, softwoods are more resistant
than hardwoods.

Timber Seasoning

Investigations into air seasoning and the
drying of round timbers have occupied a
great deal of the Section's time for the past
year. As a result of the work to improve the
efficiency of air drying, measures which
should result in a saving to the industry
have been established.

Further work has been carried out on
predrying and improvements made to predrier
design. A successful Predrying Conference
was held in Launceston during May.

The rapid growth of the pole preservation
industry has high-lighted the need for some
method of controlling end splitting and
barrel checks in poles of the more fissile
species, and experiments are in progress
with this object in mind.



Further work was done on the cause, effects, 
and removal of collapse, and field investiga- 
Lions have been completed to make possible 
the prediction of equilibriu~n moisture 
contents of wood under protected outdoor 
conditions. 

Work on dimensional stabilization has 
continued and i t  is felt that one or more of 
the treatments developed may prove of 
imporlance to the timber and allied industries. 
Plywood Investigations 

Work on various aspects of veneer produc- 
tion, drying, glue spreading, and hot pressing 
were continued during the year, and experi- 
mental work accenting plywood utilization 
was extended. Factory trials carried o ~ i t  in 
three States have confirmed results of 
laboratory cxperirnental work indicating the 
suitability of wattle tannin adhesives for 
bonding a number of rotary peeled veneer 
bpecies. 

The eH'ect of wood preservatives and 
inseclicides on  glue behaviour has been under 
consideration Sor some time, and some of the 
earlier difficulties have been overcome, 
althougli there are still a number of problems. 
Utilizatioli 

Sawmill studies conducted in 26 sawnnills 
i n  north Queensland constituted a major 
projecl of the Section for the year under 
review, and reports on  lhis work are now 
going out to the inills concerned. Surveys 
o l  sawmill~ng were also carried out in 14 mills 
in Westesn Auslralia. 

SLudies of the th~ckness and rim speed of 
saws have been carried out in the laboratory, 
and work is progressing in the study of the 
l'undan~entals of wood cutting. 

Ut~lization of small dimension timber by 
iinger-jointing and laminating has also been 
studied and satisfactory results achieved. 
Special Jrulestigatiolis 

Fundamental aspects of dimensio~~al  
stabilization of paper and veneer were 
studied, and papermaking properties of some 
dense eucalypt woods were established. 
Physical and chemical aspects of the wood- 
glue joint are under investigation. 

The Division acl<nowledges the help and 
cooperation o l  various organizations, includ- 
ing the State Forest Services and the Forestry 
and Timber Bureau, a ~ l d  all other branches 
of the timbcr and allied industries. 

Trade Circular No. 50 - Testing 
Timber far Moisture Content 

A completely revised edition of this 
important publication is now in stock and 
is available on request to The Chief of the 
Division. 

Besides bringing LIP to date the general 
informatiou on  the methods of moisture 
content determination and on  moisture 
meters, the new edition of Trade Circular 
No. 50 iincludes the latest species correction 
figures for nneters calibrated on  Douglas fir. 

Kiln operators ancJ .others who use this 
publication frequently' are advised to write 
for this edition. 

Personal 
Mr. G. 1.11. Wright, Officer-in-Charge of the 
Timber Seasoning Section of the Division, 
has been one of the two Australian 
representatives a t  the 8th British Com- 
monwealth Forestry Conference in East 
Africa. 

011 his return journey Mr. Wright is 
spending one week in Bangkok to inspect 
and test a pi-edrier plant installed to the 
design developed by this Division. This 
plant, built by the Bhanasit Timber Tnnpreg- 
nating Company, has used all Australian 
equipment and is expected to be the 
forerunner of a number of similar plants 
throughout South-east Asia. 

The following donations were received by 
the Division during June: 
Oxley Plywood Co.' Pty.' Ltd., Brisbane £50 
A. A. Swallow Pty. Ltd., Melbourne £100 
3-111. electric drill and vertical drill stand 

from Black & Decker (Aust.) Pty. 
Ltd., Croydon, Vic., value £53 

Preservative-treated timber for bridge 
decking to the value of approx. £450 
Timber: Penola Timbers Ltd., Mt. 

Gainbier, S.A. 
Pseservative: Celcure (Aust.) Pty. 

Ltd., Melbourne 
Treatment: H. Beecham & Co., Mel- 

bourne 

Further work was done on the cause, effects,
and removal of collapse, and field investiga
tions have been completed to make possible
the prediction of equilibrium moisture
contents of \"lood under protected outdoor
conditions.

Work on dimensional stabilization has
continued and it is felt that one or more of
the treatments developed may prove of
importance to the timber and allied industries.
Plywood Investigations

Work on various aspects of veneer produc
lion, drying, glue spreading, and hot pressing
were continued during the year, and experi
mental work accenting plywood utilization
was extended. Factory trials carried out in
three States have confirmed results of
laboratory experimental work indicating the
suitability of wattle tannin adhesives for
bon(~ing a number of rotary peeled veneer
species.

The effect of wood preservatives and
insecticides on glue behaviour has been under
consideration for some time, and some of the
earlier difficulties have been overcome,
although there are still a number of problems.

Utilization
Sawmill studies conducted in 26 sawmills

in north Queensland constituted a major
project of the Section for the year under
review, and reports on this work are no\"l
going out to the mills concerned. Surveys
of sawmilling were also carried out in 14 mills
in Western Australia.

Studies of the thickness and rim speed of
saws have been carried out in the laboratory,
and work is progressing in the study of the
fundamentals of wood cutting.

Utilization of small dimension timber by
finger-jointing and laminating has also been
studied and satisfactory results achieved.

Sl)ccial Imestigations
Fundamental aspects of dimensional

stabilization of paper and veneer were
studied, and papcrmaking properties of some
dense eucalypt woods were established.
Physical and chemical aspects of the wood
glue joint are under investigation.

The Division acknowledges the help and
cooperation of various organizations, includ
ing the State Forest Services and the Forestry
and Timber Bureau, and all other branches
of the timber and allied industries.
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Trade Circular No. 50 - Testing
Timber for Moisture Content

A completely revised edition of this
important publication is now in stock and
is available on request to The Chief of the
Division.

Besides bringing up to date the general
information on the methods of moisture
content determination and on moisture
meters, the new edition of Trade Circular
No. 50 includes the latest species correction
figures for meters calibrated on Douglas fir.

Kiln operators an~L·0thers who use this
publication frequently' are advised to write
for this edition.

Personal
Mr. G. JYWright, Oflker-in-Charge of the
Timber Seasoning Section of the Division,
has been one of the two Australian
representatives at the 8th British Com
monwealth Forestry Conference in East
Africa.

On his return journey Mr. Wright is
spending one week in Bangkok to inspect
and test a predrier plant installed to the
design developed by this Division. This
plant, built by the Bhanasit Timber Impreg
nating Company, has used all Australian
equipment and is expected to be the
forerunner of a number of similar plants
throughout South-east Asia.

The following donations were received by
the Division during June:
Oxley Plywood Co.1 Pty.' Ltd., Brisbane £50
A. ,A. Swallow Pty. Ltd., Melbourne £100
1-In. electric drill and vertical drill stand

from Black & Decker (Aust.) Pty.
Ltd., Croydon, Vie., value £53

Preservative-treated timber for bridge
decking to the value of approx. £450
Timber: Penola Timbers Ltd., Mt.

Gafnbier, S.A.
Preservative: Celcure (Aust.) Pty.

Ltd., Melbourne
Treatment: H. Beecham & Co., Mel

bourne



h/losC~ vis i~ois  to the Division llave seen the 
~ in lber  decking over the open storm-water 
drain beside the main bullding. This carries 
limber (lucks, oil tankers, and other heavy 
\ ehiclcs, an t i  is vel y similar to [he decking 
tiaed on 111any road bridges In Australia. 
1 1  wnsisls of 8 in. ., 4 in. boarcls oS non- 
d i i ~ ~ ~ b l e  Vic to~ iun Ii '~rd\\i~ods spiked to 
massive I ound i i  onbark beams at 4 ft centres. 

111 1 ~ x 1  years lhilure of the deching has 
beell a c ~ c l e s ~ ~ t e d ,  lnainly because of decay at 
i l ~ e  wclb of the l~oal-(1s. TI-eat inen t it1 si tu 
w i t h  cscoaotc has been tried \vithout much 
~ L I C C C ~ : ,  ~ c p l ~ i c e n ~ e n t  ha:, b c c ~ n i e  increas- 
ll~gly costly, as 11 1s xlatively d~flicult to get 
duiCibli: l ~ ~ i d ~ , o o J  111 t l ~ e  si~e:,  and  Icngtlis 
k ul I ccl . 

Ideally, to  prevent movement of the 
finished deck under trafljc, this type of 
dccking should be laid in onc piece, but 
considerations of ease of assembly and access 
to the drain bcneut11 111-ecluded this. 

Cralvani~ed spikes 8 in. '4 2 in. were used 
at appi'oxinlatcly 10 in. centres to Fasten 
the laminations together. This l u v y  nailing 
was liszd to ensure substantial tr-ansfel- of 
load between l ami~~a t ions  without significant 
individual movement lo enable the completed 
slabs to withstand \ylleel loads of 2. tons per 
tyre, i.e. 4 ions for d ~ m l  wheels. 

The timber was treated with a waterborne 
preservative to a loading of 0 .75  Ibjc~r.ft., 
\vhicll should ensure protection a g u i ~ ~ s t  decay 
in  this location for  a t  least 40 years. 

1 t is intended to continue the r c p l i ~ e ~ n e n t  
of the rcst o f  the decking wit11 c ~ w s o t e -  
treated pine a n d  11-eatcd liard\\ood lo coni- 
par" their w a r i n g  qualities n~i th the ncw 
section. Various sullilcing materials sucll ai; 
ep)xj i  reblns will also be tested. 

Laminated decLing is ubcd 111 Nc\& Zealand 
and  the U.S.A.  for mad  111,idgcs a n d  i t  is 
hoped that its use by the Division will 
stimulate interest in this country. 

Treated Timber Bridge Decking
MOST VIsitors to the Division have seen the
timber decking over the open storm-water
drain beside the main building. This carries
timber trucks, oil tankers, and other heavy
vehicles, and is very similar to the decking
used 011 many road bridges in Australia.
I t consists of gin. 4 in. boards of non
durable Victorian hardwoods spiked to
massive round ironbark beams at 4 ft centres.

In recent years t~lilllre of the decking has
been accelerated, mainly because of decay at
the ends of the boards. Treatment ill situ
with creosote has been tried without much
success and replacement has becOlne increas
ingly costly, as it is relatively dilllcult to get
durable hardwood in the sizes and lengths
required.

Thanks to the generosity of several firms
who supplied the materials, a start has been
made on repldcing the decking with a
pennanent cover of preservative-treated
limber. The street end of the deck, roughly
60 ft /. 20 ft, has been replaced with laminated
slabs of pressure-treated radiata pine. These
slabs are Inade up of 5 in. X 2 in. structural
grade pine laid on edge and nailed together
to form units 28 in. wide of lengths varying
from 8 ft to 16 1'1.

Ideally, to prevent movement of the
finished deck under traflle, this type of
decking should be laid in one piece, but
considerations of ease of assembly and access
to the drain beneath precluded this.

Galvanized spikes 8 in. x§ in. were used
at approximately 10 in. centres to fasten
the laminations together. This heavy nailing
was used to ensure substantial transfer of
load between laminations without significant
individual movement to enable the completed
slabs to withstand Wheel loads of :2 tons per
tyre, i.e. 4 tons for dual wheels.

The timber was treated with a waterborne
preservative to a loading of O· 75 lb/cu.ft.,
which should ensure protection against decay
in this location for at least 40 years.

It is intended to continue the replacement
of the rest of the decking with creosote
treated pine and treated hardwood to com
pare their wearing qualities with the new
section. Various surfacing materials such as
epoxy resins will also be tested.

Laminated decking is used in New Zealand
and the U .S.A. for road bridges and it is
hoped that its use by the Division will
stimulate interest in this country.

Laminated slab (il' treated radiata
pine being pllf into position.

The contellls 0/ lhis Newslet/er mOl' be reprinted Il'il!iO/lt special permission.

Printed by C.S.I.R.O., ivldboufl1t.:
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Brown Coal Tar Creagote 
as a Wood Preservative 

By R. JOHANSON, Timber Preservation Sectio~~ 

CREOSOTE OILS in the main are produced by 
distilling the tar obtained as a by-product in 
the manufacture of town-gas from bituminous 
(or black) coal. The production of town-gas 
involves high temperature carbonization of 
coal resulting in the formation of coke and 
numerous gaseous substances, some of which 
condense on cooling into tars or tar oils. 
These condensates were found to be good 
preservatives and the fractions distilling 
between about 200 aild 400°C have been used 
extensively as coal tar creosote throughout 
the world for over a century in preservation 
of poles, piles, rail sleepers, heavy con- 
structional timbers, farm buildings, fence 
posts, and the like. 

111 Australia black coal tar creosote has 
been used for preservation for the last 
30 years, but only in the last 5 years with the 
introduction of pressure plants for impreg- 
nation of poles and posts has there been an 
extensive demand for this oil type preser- 
vative. As coi~s~m~ption of creosote increases 
with the growth of the timber preservation 
industry it is anticipated that there will be a 
shortage unless positive steps are taken to 
increase production of these oils or to find 
suiiable altesnalives. 

The manufacture of town-gas fiom brown 
coal has opened up the possibility of a new 
source of creosote oil. 

Production from Brown Coal 
Brown coal tar creosote (BCTC) is a 

product obtained from condensed tar oils by 
the Gas and Fuel Corporation at Morwell, 
Vic. It represents higher boiling fractions of 
by-products of the modified Lurgi high 
temperature gasification of brown coal. For 
the present the output is likely to be about 
half to one million gallons per annuin. 

During the last few years iilvestigations in 
this Division have shown that this new 
material has considerable promise as a wood 
preservative, and unlike the established black 
coal tar creosotes (known as K.55" creosotes) 
it possesses the useful property of producing 
a "dryw, 11011-oily treated surface when treated 
timber is subjected to hot air drying or dried in 
hot sunmer inonths. The high phenol 
content of BCTC may amount to 25-30% 
of the total constituents and it is well balanced 
with respect to other coinponents. The 
coinposition on the whole is fairly similar to 
that of K.55 creosotes, but BCTC contains 
a colnparatively large group of undistillable 
compounds which may contribute to this 
property of producing a non-oily surface 
on drying. 

In developing BCTC it was considered 
desirable to incorporate as much as possible 
of the high boiling (or "heavy") tar oils. 

"Australian Standard Specification No. K.55-1936. 
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'Brown Coal Tar Creosote
as a Wood Preservative

By R. JOHANSON, Timber Preservation Section

CREOSOTE OILS in the main are produced by
distilling the tar obtained as a by-product in
the 111an ufacture of town-gas from bituminous
(or black) coal. The production of town-gas
involves high temperature carbonization of
coal resulting in the formation of coke and
numerous gaseous substances, some of which
condense on cooling into tars or tar oils.
These condensates were found to be good
preservatives and the fractions distilling
between about 200 and 4000 C have been used
extensively as coal tar creosote throughout
the world for over a century in preservation
of poles, piles, rail sleepers, heavy con
structional timbers, farm buildings, fence
posts, and the like.

In Australia black coal tar creosote has
been used for preservation for the last
30 years, but only in the last 5 years with the
introduction of pressure plants for impreg
nation of poles and posts has there been an
extensive demand for this oil type preser
vative. As consumption of creosote increases
with the growth of the timber preservation
industry it is anticipated that there will be a
shortage unless positive steps are taken to
increase production of these oils or to find
suitable alternatives.

The manufacture of town-gas from brown
coal has opened up the possibility of a new
source of creosote oil.

Production from Brown Coal
Brown coal tar creosote (BCTC) is a

product obtained from condensed tar oils by
the Gas and Fuel Corporation at Morwell,
Vie. It represents higher boiling fractions of
by-ptoducts of the modified Lurgi high
temperature gasification of brown coal. For
the present the output is likely to be about
half to one million gallons per annum.

During the last few years investigations in
this Division have shown that this new
material has considerable promise as a wood
preservative, and unlike the established black
coal tar creosotes (known as K.55* creosotes)
it possesses the useful property of producing
a "dry'\ non-oily treated surface when treated
timber is subjected to hot air drying or dried in
hot summer months. The high phenol
content of BCTC may amount to 25-30%
of the total constituents and it is well balanced
with respect to other components. The
composition on the whole is fairly similar to
that of K.55 creosotes, but BCTe contains
a comparatively large group of undistillable
compounds which may contribute to this
property of producing a non-oily surface
on drying.

In developing BCTC it was considered
desirable to incorporate as much as possible
of the high boiling (or "heavy") tar oils.

*Australian Standard Specification No. K.55-1936.



However, these oils are too viscous to be used 
by themselves for pressure impregnation of 
poles and it was found necessary to add some 
lower boiling (or "lighter") middle oils to 
reduce viscosity of the blend. The present 
BCTC is thus sufficiently "thin" to ensilre 
penetration into the woad, but it is well 
supplied with higher boiling fractions which 
extend beyond 3 15" C, the minimum limit 
required by the Standards Association of 
Australia, into the region above 360°C. 
The heavy fractions are designed to impart 
lasting protection to treated timber. By 
comparison with good quality K.55 creosote, 
as can be seen from the accompanying table, 
BCTC appears to be superior as far as lhese 
fractions are concerned. 

----- 

Ten~per- 
~ L U I - e  
Range 
( "C> 

0-205 
0-230 
0-3 15 
0-335 
0-350 
0-380 

Distillation Ranges of Creosote Oils 

K.55 
Slan- 
dard 

Not To 
Exceed 

(%I 
-- 

6 
40 
85 
- 
- 
- 

Good 
2~1a l i ly  
K.55 
Creo- 
sote 
(?A) 

-- 

6 
20 
75 
8 5 
- 
- 

BCTC 

-- 

5 
19 
54 
62 
70 
8 1 

BCT 
Heavy 
Oils 
(%) 

0 
0 

25 
4 1 
58 
69 

Lurgi 
Middle 

Oils 
('36) 

9 
5 1 
94 
- 

- 

Incidentally, it is regarded that in the 
current Standard Australian specification for 
creosote, K .55-1936, the content of lighter 
fractions is too high at corresponding tem- 
peratures and at present these are under 
consideration by the Standards Association 
of Australia with a view to iillyroving the 
quality of K.55 creosote by increasing the 
proportion of heavier fractions. 

Toxicity of BCTC 
Laboratory evaluation of BCTC has shown 

that it has satisfactory toxicity and lasting 
qualities (or permanence) which are so 
important if a preservative is to provide 
protection for many years. The decay test 
procedure used was an adaptation of the 
standard method of the American Society 
for Testing Materials, and it is capable of 
giving rapid results. In this procedure small 
bloclcs of wood are impregnated with 

creosote to required loadings and subjected 
to accelerated severe weathering representing 
many years of service. From the information 
obtained from decay tests to date, there 
appears to be no difference in preserving 
powers between the two creosote materials 
originating from bitunlinous and brown coals. 
The weathering tests indicate that BCTC 
might be more permanent than K.55 creosote. 
It appears that the heavy fractions in BCTC 
are capable of holding the lighter oil and of 
reducing the overall weighl: loss by more 
than 50% compared to that norlnally fouild 
with K.55 creosotes. 

Treating Properties .;I. 

BCTC has been used extensively in the 
last 5 montl~s in the Division's experimental 
higl~ pressure plant for treatment of various 
timbers, and during this time it has been 
subjected to ilumerous heating and cooling 
cycles. The treating behaviour of the material 
has been found to be satisfactory and 
absorption and penetration were similar to 
that usually obtained with K.55 bituminous 
coal tar creosote. No evidence of sludging, 
sedimentation, or other undesirable effects 
has been observed and the BCTC showed no 
signs of deterioration. 

Wood treated with BCTC, unlike that 
treated with K.55 black coal tar creosote, 
tends to become "dry" within a few days at  
room temperature and this phenomenon is 
sufficieiltly pronouilced to allow separation 
of timbers treated with these two creosotes. 
I t  was fo~md possible to accelerate this 
"drying" process, on a laboratory scale, and 
to -obtain material ready for handling 48 
hours after treatment. There is a prospect 
that, if fully developed, this "drying", which 
is probably a reversible therinoplastic poly- 
merization, could be of particular value in 
production of clean non-oily creosoted 
material. 

BCTC also possesses thixotropic properties, 
causing it to "set", and this could reduce the 
losses through drainage and bleeding 
co~llmonly experienced in creosoted poles 
under service conditions. 

On the evidence of the results obtained 
to date the BCTC inaterial as produced at 
present gives promise. At this stage limited 
conmercial scale assessinent of this product 
with accelerated drying is fillly justified. 

However, these oils are too viscous to be used
by themselves for pressure impregnation of
poles and it was found necessary to add some
lower boiling (or "lighter") middle oils to
reduce viscosity of the blend. The present
BCTC is thus sufficiently "thin" to ensure
penetration into the wood, but it is well
supplied with higher boiling fractions which
extend beyond 315 0 C, the minimum limit
required by the Standards Association of
Australia, into the region above 3600 C.
The heavy fractions are designed to impart
lasting protection to treated timber. By
comparison with good quality K.55 creosote,
as can be seen from the accompanying table,
BCTC appears to be superior as far as these
fractions are concerned.

Distillation Ranges of Creosote Oils

K.55 Good
Temper- Stan- Quality BCT Lurgi

alure dard K.55 BeTC Heavy Middle
I

Range Not To Creo- (~;,) Oils Oils
(GC) Exceed sole (%) (~;,)

(%) (%)
-----------

0-205 6 6 5 0 9
0-230 40 20 19 0 51
0-315 85 75 54 25 94
0-335 - 85 62 41 -
0-350 - - 70 58 -
0-380 - - 81 69 -

Incidentally, it is regarded that in the
current Standard Australian specification for
creosote, K.55-1936, the content of lighter
fractions is too high at corresponding tem
peratures and at present these are under
consideration by the Standards Association
of Australia with a view to improving the
quality of K.55 creosote by increasing the
proportion of heavier fractions.

Toxicity of BCTC
Laboratory evaluation of BCTC has shown

tha t it has satisfactory toxicity and lasting
qualities (or permanence) which are so
important if a preservative is to provide
protection for many years. The decay test
procedure used was an adaptation of the
standard method of the American Society
for Testing Materials, and it is capable of
giving rapid results. In this procedure small
blocks of wood are impregnated with
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creosote to required loadings and subjected
to accelerated severe weathering representing
many years of service. From the information
obtained from decay tests to date, there
appears to be no difference in preserving
powers between the two creosote materials
originating from bituminous and brown coals.
The weathering tests indicate that BCTC
might be more permanent than K.55 creosote.
It appears that the heavy fractions in BCTC
are capable of holding the lighter oil and of
reducing the overall weight loss by more
than 50% compared to that normally found
with K.55 creosotes.

TreatingProperties -r:i'"

BCTC has been used extensively in the
last 5 months in the Division's experimental
high pressure plant for ti"eatment of various
timbers, and during this time it has been
subjected to numerous heating and cooling
cycles. The treating behaviour of the material
has been found to be satisfactory and
absorption and penetration were similar to
that usually obtained with K.55 bituminous
coal tar creosote. No evidence of sludging,
sedimentation, or other undesirable effects
has been observed and the BCTC showed no
signs of deterioration.

Wood treated with BCTC, unlike that
treated with K.55 black coal tar creosote,
tends to become "dry" within a few days at
room temperature and this phenomenon is
sufficiently pronounced to allow separation
of timbers treated with these two creosotes.
It was found possible to accelerate this
"drying" process, on a laboratory scale, and
to .obtain material ready for handling 48
hours after treatment. There is a prospect
that, if fully developed, this "drying", which
is probably a reversible thermoplastic poly
merization, could be of particular value in
production of clean non-oily creosoted
material.

BCTC also possesses thixotropic properties,
causing it to "set", and this could reduce the
losses through drainage and bleeding
commonly experienced in creosoted poles
under service conditions.

On the evidence of the results obtained
to date the BCTe material as produced at
present gives promise. At this stage limited
commercial scale assessment of this prod LIct
with accelerated drying is fully justified.



A N U t v l u t R  of alternative features have been 
considered, and extensive-detail design studies 
ha \x  becn made in connexion with the new 
l i~nbcr  laboratory referred to in this News- 
Iclicr ( N o .  384, April 1962). It is proposed 
that 11ie structural fi-ameworh sliould consist 
01' b u i l ~ u p  timber columns ai 23 by 24 St 
cciitres linl,ed by heavy fabricated timber 
heams supporiing lighl but stiff buill-up floor 
joists. I t  is designed to calql  a floor load of 
60 111 1 x 1  s q  St. a i d  half' of this is considerecl 
to be per~nanently applied. 

It is proposed that the coliimns should be 
of 12 by 10 in .  solid section laminated from 
10 by 3 in .  ractiata pine. Each column unit 
wo~ilcf be of ii length equal lo  the lieiglit of 
tlic room slid cut square a t  tlie ends. The main 
bca~ns  pass between the ends of the columns 
oil the upper alld lower floors and canti- 
levcl.ed sections support tlie ends of other 
main beams. It is anticipated that these 
beams will be 10 in .  wide and 18 in .  deep and 
in the form of a double 1 section. The flange 
nicmbcrs of the beams consist of four pieces 
of 4 by 2 in.  sadiata pine. The  two webs of 
I-aciiata pine ply\vood each have a maxi~num 
Iliicl<iiess of 1; in. made up from ', and 3 in. 
11lick slieets. Tile plywood slieets would be 
scarf jointed lo  form continuous lengths. 

The  stiifiicss of the framework will depe~id 
largely o n  llle joints between beams and 
columns. The dc ig i l  ~ q u i s e s  these joints to  
clcvclop and maintain a high degree of rigidity 
under load. T o  determine the rigidity 
characterislics of the proposed joint and to 
cstablisli whether i t  is practical to Sabricatc 
!hc nove! type of joint whicl~ has bee11 
proposed, at a reasonable cost, the full size 
joint shown in the pliotograpli was built and 
leblcci in tlie laboratory. 

'To achicvc integral action of the coIu1111i 
and beam syste~n, the forces and moments 
may bc t ~ a n s f c l x d  from member to member 
a1 the joint by two separate paths, namely, 
tiiscct bearing between tlie columns and the 
beuln a n d  by dowelled side plates. These 
paths will share the forces and iiiomenls 
according to their relative stiffi~ess. The stifT- 

ness of tlie direct bearing is, of course, very 
dependent on tlie precision of lit obtained 
between the b e a m  and the columu. Initial 
effort to control this, using conventional 
woocl-\~orliing methods, were not successft~l, 
owing to the dilliculty of accurately machining 
members of tlie sizes fequired. As a n  alter- 
native approach, the',faces of the joint were 
kept slightly apart  until the beams and 
colilmns were secured in position; tlie edges 
of tlie joint were then sealed and an epoxy 
resin was pumpecl in under pressure until the 
joint was completely filled. Care was taken 
to use a formulation with the requised 
strength and flexibility, and tlie meeting hces  
of timber were pretreated with a primer to 

Novel Timber Laboratory Building
PROGRESS IN DESIGN

By R. N. BOURNON, Timber Mechanics Section

A NUM13ER of alternative features have been
considered, and extensive-detail design studies
bave been made in connexion with the 'new
timber laboratory referred to in this News
letter (No. 284, April 1962). It is proposed
that the structural framework should consist
of built-up timber columns at 22 by 24 Ft
centres linked by heavy fabricated timber
beams supporting light but still' built-up floor
joists. It is designed to carry a iioor load of

/
- 60 Ib per sq. ft. and halF of this is considered

to be permanently applIed.
It is proposed that the columns should be

of 12 by lOin. solid section laminated from
J0 by 2 in. radiata pine. Each column unit
would be of a length eq ual to the height of
the room and cut square at the ends. The main
beams pass between the ends of the columns
on the upper and lower floors and canti
levered sections support the ends of other
main beams. It is anticipated that these
beams will be 10 in. wide and 18 in. deep and
in the form of a double 1 section. The iiange
members of the beams consist of four pieces
of 4 by 2 in. radiata pine. The two webs of
radiata pine plywood each have a maximum
thickness of 11 in. made up from -~ and! in.
thick sheets. The plywood sheets would be
scarf jointed to form continuous lengths.

The stiffness of the framework will depend
largely on the joints between beams and
columns. The design requires these joints to
develop and maintain a high degree of rigidity
under load. To determine the rigidity
characteristics of the proposed joint and to
establish whether it is practical to fabricate
the novel type of joint which has been
proposed, at a reasonable cost, the full size
joint shown in the photograph was built and
tested in the laboratory.

To achieve integral action of the column
and beam system, the forces and moments
may be transferred from member to member
at the joint by two separate paths, namely,
direct bearing between the columns and the
beam and by dowelled side plates. These
paths will share the forces and moments
according to their relative stiffness. The stiff..
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ness of the direct bearing is, of course, very
dependent on the precision of fit obtained
between the beams and the column. Initial
effort to control this, using conventional
wood-working methods, were not successful,
owing to the difliculty of accurately machining
members of the sizes ,required. As an alter
native approach, the:;faces of the joint were
kept slightly apart until the beams and
columns were secured in position; the edges
of the joint were then sealed and an epoxy
resin was pumped in under pressure until the
joint was completely filled. Care was taken
to use a formulation with the required
strength and flexibility, and the meeting faces
of timber were pretreated with a primer to

rldl size prototype ojjoin! between coll/lIln and bealll under test.



prevent the resin from sinking into the wood 
before it set. 

The side plates of 6 by 1 in. lciln-dried 
hardwood were secured by Q in. diameter 
mild steel dowels penetrating 26 in. into the 
C O I U I ~ ~  and beam. It  is proposed that when 
 he structiire is erected, the dowels should be 
fitted in the columns as late as practicable, 
so as to allow the previous settleinent of the 
joint under the weight of the building and 
thils ensure that most of the forces are 
carried in direct contact between the colunlns 
and beams. 

I11 the tests, loads were applied to the short 
length of beam so as to give the shears and 
~noments corresponding to full dead plus live 
loads in one bay of the building and dead 
load only in the other. 111 addition, an axial 
load was applied to the upper colunlns 
correspondiilg to roof loads only in one case, 
and to the roof plus floor loads in the other. 
Total proof loads of up to 100 tons were 
applied without distress of the joint and with 
an acceptable degree of stiffiless. At working 
loads the side plates were carrying approxi- 
mately one quarter of the bending moment in 
the beams, and this reduced the bearing 
pressures on the beam to a satisfactory figure. 

Timber Engineering Design 
Handbook -Second Edition 

THE DEMAND for the Timber Engineering 
Design Handbook, prepared by officers of 
the Division's Timber Mechanics Section, has 
been so great since its publication four years 
ago that a second edition has been found 
necessary. Extensive revision after such a 
short period was not considered warranted, 
but the section on the design of beams has 
been rewritten to clarify the meaning of the 
tabulated factors with respect to various 
loading and support conditions. 

For the benefit of those who prefer tables 
rather than charts, safe loads for beams and 
colu~nns are given in tabulated form in appen- 
dices to this edition. Further, in the Appendix 
containing the coluim tables, a simplified for- 
mula for the design of eccentrically loaded 
coluinns has been included as an alternative 
to that given in the main text. 

Copies of this second edition, published by 
Jacaranda Press Pty. Ltd., are obtainable 
from technical bookshops and recognized 
booksellers in all States at 35 / -  a copy, plus 
postage. 

Visit of American Expert 
on Timber Fastenings 

PROFESSOR E. George Stern of the Virginia 
Polytechnic Institute is well known amongst 
timber engineers in many countries for his 
expert knowledge oil nails and other timber 
fastenings. Under arrangements with the 
United States Department of State, Professor 
Stern is being brought to Australia under a 
Specialist Grant to lecture on modern develop- 
ments in U.S.A. and elsewhere, and generally 
to advise on problenx relating to the use of 
fastenings j11 home building, pallets, boxes, 
and other fornzs of timber construction. 
These talks will be,,tb engineers, architects, 
students, and trade groups. He will also take 
part in discussions of research at  the Division 
of Forest Products. 

Although the general coordinating of plans 
for his visit is being handled by the Division 
of Forest Products, the Timber Development 
Association or the equivalent in each State 
is making arrange~nents for Professor Stern's 
lectures, visits, and discussions. 

As at  present planned, Professor Stern will 
arrive in Australia on September 30 and will 
spend in this country approxinlately 3 weeks, 
during which he will visit all six States before 
going on to New Zealand. Unfortunately it 
will not be possible for Professor Stern to  
spend more than about 2 week days in each 
State, and in practically every case, this time 
will be spent in the capital city. However, 
present proposed arrangements should make 
it relatively easy for members of all interested 
groups to learn of the most efficient modern 
developinents through Professor Stern's lec- 
tures and discussions. 

Further details of Professor Stern's visit 
will be given in the next Newsletter. 

THE following donations were received by the 
Divisioii during July: 
Murray Valley Sawmills Pty. Ltd., 

Nathalia, Vic. £1 5 
Bright Pine Mills Pty. Ltd., Bright, Vic. £100 
Cairns Timber Ltd., Qld. £1 5 

ERRATUM 
Newsletter No. 284, April 1962 

"Flush Doors" by J. J. Mack, page I, col. 2, 
line 21 should read: ". . ., this should not be 
greater than about 1 in. for a load of 20 lb." 

The corrtents of this Newsletter may be r e p h i e d  without special permission. 

Printed b y  C.S.I.R.O., Melbourne 

prevent the resin from sinking into the wood
before it set.

The side plates of 6 by 1 in. kiln-dried
hardwood were secured by i in. diameter
mild steel dowels penetrating 2!- in. into the
columns and beam. It is proposed that when
the structure is erected, the dowels should be
fitted in the columns as late as practicable,
so as to allow the previous settlement of the
joint under the weight of the building and
thus ensure that most of the forces are
carried in direct contact between the columns
and beams.

In the tests, loads were applied to the short
length of beam so as to give the shears a?d
moments corresponding to full dead plus hve
loads in one bay of the building and dead
load only in the other. In addition, an axial
load was applied to the upper columns
corresponding to roof loads only in one case,
and to the roof plus floor loads in the other.
Total proof loads of up to l~~ tons w~re

applied without distress o~ the Jomt and w.Ith
an acceptable degree of stIffness..At workm.g
loads the side plates were carrymg apprOXI
mately one quarter of the bending momen~ in
the beams, and this reduced the bearmg
pressures on the beam to a satisfactory figure.

Timber Engineering Design
Handbook ......Second Edition

THE DEMAND for the Timber Engineering
Design Handbook, prepared by officers of
the Division's Timber Mechanics Section, has
been so great since its publication four years
ago that a second edition has been found
necessary. Extensive revision after such a
short period was not considered warranted,
but the section on the design of beams has
been rewritten to clarify the meaning of the
tabulated factors with respect to various
loading and support conditions. .

For the benefit of those who prefer tables
rather than charts, safe loads for beams and
columns are given in tabulated form in appel.1
dices to this edition. Further, in the AppendIx
containing the column tables, a simplified for
mula for the design of eccentrically loaded
columns has been included as an alternative
to that given in the main text.

Copies of this second edition, publisl~ed by
Jacaranda Press Pty. Ltd., are obtamable
from technical bookshops and recognized
booksellers in all States at 35/- a copy, plus
postage.

Visit of American Expert
on Timber Fastenings

PROFESSOR E. GeOl'ge Stern of the Virginia
Polytechnic Institute is well known amongst
timber engineers in many countries for his
expert knowledge on nails and other timber
fastenings. Under arrangements with the
United States Department of State, Professor
Stern is being brought to Australia under a
Specialist Grant to lecture on modern develop
ments in U.S.A. and elsewhere, and generally
to advise on problems relating to the use of
fastenings in home building, pallets, boxes,
and other forms of timber construction.
These talks will b~,:ib engineers, architects,
students, and trade groups. He will also take
part in discussions of research at the Division
of Forest Products.

Although the general coordinating of plans
for his visit is being handled by the Division
of Forest Products, the Timber Development
Association or the equivalent in each State
is making arrangements for Professor Stern's
lectures, visits, and discussions.

As at present planned, Professor Stern w~l1

arrive in Australia on September 30 and WIll
spend in this country approximately 3 weeks,
during which he will visit all six StatesbefOl:e
going on to New Zealand. Unfortunately It
will not be possible for Professor Stern to
spend more than about 2 week days i~1 e~ch

State, and in practically every case, thIS tnne
will .be spent in the capital city. However,
present proposed arrangements sho,uld make
it relatively easy for members of alll11terested
groups to learn of the most efficient modern
developments through Professor Stern's lec
tures and discussions.

Further details of Professor Stern's visit
will be given in the next Newsletter.

THE following donations were received by the
Division during July:
Murray Valley Sawmills Pty. Ltd.,

Nathalia, Vie. £15
Bright Pine Mills Pty. Ltd., Bright, Vic. £100
Cairns Timber Ltd., Qld. £15

ERRATUM
Newsletter No. 284, April 1962

"Flush Doors" by J. J. Mack, page 1, col. 2,
line 21 should read: " ..., this should not be
greater than about I in. for a load of 20 lb."

The contents of this Newsletter may be reprinted without special permission.

Printed by C.S.LR.a., Melbourne



N U M B E R  2 9 6  O C T O B E R  1962 

Action in ood 
By W. M. McKENZIE, Utilization Section 

ALL WOOD CUTTING processes rely on the 
action of a sharp edge to separate a chip or 
divide the work-piece. An ideally sharp 
edge would do this, leaving a perfect surface 
wilhoi~t distortion and damage, and pro- 
ducing a continuous ribbon-like chip, with 
very low expenditure of energy. Unfortun- 
ately, as anyone knows who is familiar with 
any wood cutting process, whether it be hand 
worlting, machiae planing, sawing, veneering, 
or microtome sectioning, the cutting edge is 
not ideally sharp, even after the best prepar- 
ation, and gradually blunts in use. Thus, 
in spite of constallt effort to  keep cutting 
edges sharp, magy practical procedures have 
developed around the need for minii7nizing 
the effects of edges not being ideally sharp. 

For instance, in sawing or planing, a feed 
speed which is too low in relation to cutter 
head (saw) speed leads to a rubbing rather 
than a cutting action, over-heating of cutters 
and wood, an excessive blunting rate, and 
raised or fuzzy grain. These difficulties 
become woFse as blunting progresses. Prac- 
tical precautions to minimize them are to  
ensure an adequate feed per cut (chip 
thickness), and to keep edges sharp by 
using wear resistant cutter materials or  by 

frequent sharpening. N'evertheless, the costs 
of keeping cutters sharp and of avoiding o r  
curing the effects of bluntness represent . a  
considerable burden, and further, these 
effects impose a technical limit on what can 
be achieved while using a c~ltting process. 
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Fig. /.-Effect of obliqlie cutting on effective rake 
at~gle and edge radius, i.e. as nleriswed ill a vertical 
plaile it1 the direction of cutter ti~otiotz. (a )  Motion 
perpe~rdicrrlm to edge of' cutter. (6 )  Motiorl oblique to 
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Some Methods of Improving
the Basic Cutting Action in Wood

By W. M. McKENZIE, Utilization Section

Fig. I.-Effect of obliql/e clltting 011 effectiJle rake
angle and edge radius, i.e. as measllred ill a vertical
plane ill the direction of clItter lIIotion. (a) Motion
perpendicular to edge of Cl/tter. (b) Motio/l oblique to

edge of clltter.

frequent sharpening. Nevertheless, the costs
of keeping cutters sharp and of avoiding or
curing the effects of bluntness represent· a
considerable burden, and further, these
effects impose a technical limit on what can
be achieved while using a cutting process.
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ALL WOOD CUTTING processes rely on the
action of a sharp edge to separate a chip or
divide the work-piece. An ideally sharp
edge would do this, leaving a perfect surface
without distortion and damage, and pro
ducing a continuous ribbon-like chip, with
very low expenditure of energy. Unfortun
ately, as anyone knows who is familiar with
any wood cutting process, whether it be hand
working, machine planing, sawing, veneering,
or microtome sectioning, the cutting edge is
not ideally sharp, even after the best prepar
ation, and gradually blunts in use. Thus,
in spite of constant effort to keep cutting
edges sharp, many practical procedures have
developed around the need for minimizing
the effects of edges not being ideally sharp.

For instance, in sawing or planing, a feed
speed which is too low in relation to cutter
head (saw) speed leads to a rubbing rather
than a cutting action, over-heating of cutters
and wood, an excessive blunting rate, and
raised or fuzzy grain. These difficulties
become worse as blunting progresses. Prac
tical precautions to minimize them are to
ensure an adequate feed per cut (chip
thickness), and to keep edges sharp by
using wear resistant cutter materials or by
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The basic effect of bluntiless was discussed 
earlier in Newsletter No. 282, and is seen to 
be related to what is termed the indentation 
phase of chip formation. In this phase there is, 
under practical conditions, col~siderable de- 
formation of the wood ahead of the cutter 
before the wood is separated as a chip, 
crumbles, or merely escapes beneath the edge 
in a rubbing action. This indentation phase 
occurs because stresses in the wood are 
not sufficiently concentrated at the edge of 
the cutter, but are spread to the front and 
back faces, whereGfrictiona1 forces come 
into play to oppose the forces tending to 
separate a chip. In considering ways of 
restoring this stress concentration at  the 
edge, two possibilities will be discussed. 
Firstly, the edge may be given a pronounced 
slicing action; secondly, the coefficient of 
friction between the wood and the cutter 
face may be reduced. 

CUTTER jy/ 

Inclined Cutting or Slicing - Lateral 
Vibration 

The effects of inclining the cutter at a 
large angle to its direction of inotion are 
suggested in Figure 1. As viewed in a vertical 
plane in the direction of relative motion 
between cutter and wood, the radius of 
curvature of the edge appears to be less, and 
the effective rake angle of cutter is much 
greater. It appears that the combined effect 
is to increase the stress coi~centration in 
the wood at the edge. Another effect, more 
pronoui~ced with newly sharpened edges, is 
that the minute serrations of an edge, moving 
in ii~clined fashion, tear the cell walls without 
deflecting them greatly. The benefits of 
inclining the cutter, or slice-cutting, are 
well established in cutting other cell~~lar 
materials, such as meat, bread, and grass. 
In wood cutting, they are availed of in micro- 
tome sectioning, slicing, and veneer clipping. 

A method of obtaining extreme inclination 
of a cutter to its direction of movement, 
with a very small increase in edge length, 
is to vibrate it rapidly in the direction of the 

CUTTER

The basic effect of bluntness was discussed
earlier in Newsletter No. 282, and is seen to
be related to what is termed the indentation
phase of chip formation. In this phase there is,
under practical conditions, considerable de
formation of the wood ahead of the cutter
before the wood is separated as a chip,
crumbles, or merely escapes beneath the edge
in a rubbing action. This indentation phase
occurs because stresses in the wood are
not sufficiently concentrated at the edge of
the cutter, but are spread to the front and
back faces, where'>.drictional forces come
into play to oppose the forces tending to
separate a chip. In considering ways of
restoring this stress c~ncentration at the
edge, two possibilities will be discussed.
Firstly, the edge may be given a pronounced
slicing action; secondly, the coefficient of
friction between the wood and the cutter
face may be reduced.

Inclined Cutting or Slicing - Lateral
Vibration

The effects of inclining the cutter at a
large angle to its direction of motion are
suggested in Figure 1. As viewed in a vertical
plane in the direction of relative motion
between cutter and wood, the i'adius of
curvature of the edge appears to be less, and
the effective rake angle of cutter is much
greater. It appears that the combined effect
is to increase the stress concentration in
the wood at the edge. Another effect, more
pronounced with newly sharpened edges, is
that the minute serrations of an edge, moving
in inclined fashion, tear the cell walls without
deflecting them greatly. The benefits of
inclining the cutter, or Slice-cutting, are
well established in cutting other cellular
materials, such as meat, bread, and grass.
In wood cutting, they are availed of in micro
tome sectioning, slicing, and veneer clipping.

A method of obtaining extreme inclination
of a cutter to its direction of movement,
with a very small increase in edge length,
is to vibrate it rapidly in the direction of the
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Fig. 3.-The three //lain cutting situatiolls.
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ecige (lateral direction), while feeding the 
work-piece in a direction perpendicular to 
this (Fig. 2). 'I'lie average angle of iiicli~iation 
produced by lateral vibration depends on 
frequency and amplitude of the vibration in 
relation to the Seed speed, and i f  they are 
sulliciently high a very high average incli- 
~iation is obtained. 

In expelime~its, a solenoid was used to 
apply sucli vibrations to the wood specimen 
at intervals dt~ring slow linear cutting, in 
the three main cutting situations, in wliicli 

of practical cutting processes. In all cases 
whcrc the ~ ~ C C ~ L I C I I C Y  a i d  aniplitude of the 
vibration were above a certain mini~iiiiiii, 
resistance to the cutter and deformation of 
the wood \wre greatly miclceci, whilc chip and 
si~rface ql~iility were grcatly impro\led. 

Errtf-Grairr Cutting 
Rcfcrring to Figure 3, it may be seen 

Lhat in end-grain cutting both the cutting 
cdgc and its direction of motion are pel-- 
~xnclicular t o  the fibre direction. so that 

circufar sau ing atid most other processes 
~ L I C ~ I  as turning, planing, and sliaping there 
is some cutting across fibres. This is tlie 
most di[Iicitlt C L I ~  to make in wood, because 
i t  t z ~ ~ d s  to fail in some way other than by 
incis~on at the edge. The beneficial effects 
of' la tc~al  vibration in this cutting situation 
are ~i ius~ra ted  in Figure 4. Apart from 
g ~ w t l y  in~pioved quality of cut surface, 
cutting is more cfticient, and since the load 
across tlie c~itting edge is much lighter, less 
rapid blunting is to be expected. 

I n  practice, tlic benefits of applied vibration 
ale likcly to be available only for processes 
where the cutting speed is low. In conven- 
t~onal  sawing, or in ti~rning, c~ltting velocities 
are such that the required frequency of 

edge (lateral direction), while feeding the
work-piece in a direction perpendicular to
this (Fig. 2). The average angle of inclination
produced by lateral vibration depends on
frequency and amplitude of the vibration in
relation to the feed speed, and if they are
sulliciently high a very high average incli
nation is obtained.

In experiments, a solenoid was used to
apply such vibrations to the wood specimen
at intervals during slow linear cutting, in
the three main cutting situations, in which
the cutting edge and direction of feed are
either perpendicular or parallel to the
grain, as indicated in Figure 3. These three
cutting situations typify a large proportion
of practical cutting processes. In all cases
where the frequency and amplitude of the
vibration were above a certain minimum,
resistance to the cutter and deformation of
the wood were greatly reduced, while chip and
surface quality were greatly improved.

End-Grain Cutting
Referring to Figure 3, it may be seen

that in end-grain cutting both the cutting
edge and its direction of motion are per
pendicular to the flbre direction, so that
the Ji.bres must be cut across. This is the
case in band or frame sawing, while in
circular sawing and most other processes
such as turning, planing, and shaping there
is some cutting across fibres. This is the
most difficult cut to make in wood, because
it tends to fail in some way other than by
incision at the edge. The beneficial effects
of lateral vibration in this cutting situation
are iilustrated in Figure 4. Apart from
greatly improved quality of cut surface,
CUlling is Illore ef1icient, and since the load
across the CUlling edge is much lighter, less
rapid blunting is to be expected.

In practice, the beneflts of applied vibration
arc likely to be available only for processes
where the cutting speed is low. Tn conven
tional sawing, or in turning, cutting velocities
are such that the required frequency of

3

c,";

Fig. 4.--ln the portions o/Ihese end-gmin sllr/c/ces cIII
lI'ithollt Fihralion, Ihere is extensil'e lear-ollt he/Oil! Ihe
clltter, so that s/lljclce qllalily is very IIlIsati.ljclclory.
Note absence 0/ damage below Ihe cuttillg plalle where

I'ihml iOIl II'as applied.

Fig. 5.-The left-halld half ol Ihis specimen (bottom)
was cui lI'ilh l'ibralion, 10 prodllce Ihe illller portiolls
of the l'elleers shown abol'c. IYith l'ibratioll, the Cllt
swlace is smoother, alld the Feneer is /lIore ullzlorlJl
ill thicklless, slronger, and wilh sha//oll'er {//U! /lIore

ulliform!y spaced checks.

vibration would be too high. This dil1lculty
might be met by the introduction of radically
different machines, such as that devised by
Antoine, in which the work-piece is fed past a
stationary saw.

Longitudinal Cutting (Edge Perpendicular,
Motion Parallel to the Fibres; See Fig. 3)

This type of cutting is important in planing.
Applied lateral vibration enables a lower
rake angle to be introduced to avoid chipping
out of the surface, while avoiding fuzzy and
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raised grain. Again, tlie principle seems to be 
illirpplicable to normal ~-otary planing, but 
~iiiglit bc profital~ly applied to the scraper- 
l ) l ) i :  pla~lcr used In some European plants, 
LC) J I I . O C ~ L I C ~  ;I liigli qua l~ ty  s u ~ f a c e  fice of' 
machrning clel'ccts \+hidl contribute so much 
lo cobis of subsequent linisliing. 
Slici~ag a r t l  Vemer Cuttirrg (Edge Purcrllel, 
hdo t io 11 l'e~~l)ellilic~u/~ii. / o tile h'ib res; See Fig . 3 )  

F g u r e  5 demonstrates that vibration in t l x  
dil-ection of the edge improves the cut surface, 
reducing veneer ro~~gliness ,  and the c l ~ i p  or  
vcnecr is stronger and more ~rniforni in tliick- 
ness. I-hese improvements were obtained 
using a cutter with a high hedge angle and no 
presstire bar. 

A cutting process of this type, in which 
vibration has already been applied, a t  least 
to [lie patent stage, is i n  veneer trimming. 
Vibration enables a high quality c ~ l t  to  be 
made wiiliout a long horizontal [ravel of the 
I .  Anothei. p~ssibili ty is tliat of cutting 
Iligli cl~iulity vcneer with little or  no cutter 
1 x 1  pressure, and witli less exacting log 
p r e p 1  ation. I n  these processes the cutting 
spcccl is relatively low so that the knife 
need not be given a \/cry liigli frequency, but 
Lhe power rcqiiirccf to vibra 
knil'e may be considerable. 
II ,ubricalion 

'1.11~ possible \/allre of reducing frictioll 
is i~ldicatcd by the results of a cutting 
experiment in which drops of SAE 30 
I~rbricating oil were placed on tlie dry wood 
allcad of the cutter (Fig. 6). i t  may be seen 
that thc oil practically eliminated damage 
below tile cutting plane, the result being a high 

quality surface. I t  :ippears tliat lubrication 
had [lie eflect of I-educing [he f'rictional 
support given by the face of tile c~i t tcr  t o  
the wood, I-cstoring [he stress coimntration 
to  the edge, and  reducing the cteflcctions of 
the incicntat~on pliase. A line spray of 
c u ~ t ~ n g  Iluid has ~ W I I  used in sawing, but 
there appears to be more scope for some 
jm~reat inent  ol' c~rtlers a n d  saw luetli t o  
I X C ~ L I C ~  fi-ictio~i. Since the \vood 1s co~istantly 
passing o w r  the edge and  Sate of the c~rttcr 
or tooth, si~cli a treatment must be highly 
resistant to a b ~ a s i o i i . ~  Succ~.ssl'ul lubrication 
\sould very probably s z s ~ ~ l t  in a ~ n t ~ c l i  slower 
bl~rnting rate. 

The possi bilities discussecl above are, of 
course, speculative but they are pi.escntcc1 
with the aim oi' s l in l~~la i ing  wider interest 
in them, bccause i t  is apparent that much 
development, especially on macliinely of 
industrial site, will be required to explore 
the field fully. Development of machines 
incorporating these principles coirld result in a 
big advance in efliciency and cll~ality of pro- 
duction i11 tlie wood-working industries. 

ersonai 
MI. .  i?. I? Tui-~ib~~Il ,  Olticer-in-Charge of 
IJtilization Section, left I\/lelbo~irne 011 

September 10 l'or Mong Kong, where lie was 
an official Australian delegate at the sixth 
session of the F.A.O. Asia-Pacific Forestry 
Comniission. He  returncci to Australia via 
Manila, where lie v ~ s ~ t e d  tlie Pliilippines 
Forest Products Research Laboratory. 

The foilowing donations were received by 
the Division during August: 
Verniont Timber Kilns, 

Vermont, Vic. . . . . . . . . ;f 10 0 0 
Smitli Bros. Pty. Ltd., 

Iiosebery, N.S.W. . . . . . . & 2 2 0 
I-fearii Industries Ltd., 

Victoria l>arl<, W.A. . .  . .  £ 2 5 0 0  
Racliata Pine Association, 

Adelaide: Poles to the value of & I  12 0 O 
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Fig. 6. Tlie efJ('cr 0/ app/yillg /ubricmioll oil (dark
s/uilled ureus) 011 qlla/i/y of e/li/-graill .\{(rjilce.

raised grain. Again, the principle seems to be
inapplicable to normal rotary planing, but
might be profitably applied to the scraper
type planer used in some European plants,
to produce a high quality surface free of
machining defects which contribute so much
to cosls of subsequent Jlnishing.

Slicing and Veneer Cutting (Edge Parallel,
Mo/ion Perpendicular /0 the Fibres; See Fig. 3) .

Figure 5 demonstrates that vibration in the
direction of the edge improves the cut surface,
reducing veneer roughness, and the chip or
veneer is stronger and more uniform in thick
ness. These improvements were obtained
using a cutter with a high wedge angle and no
pressure bar.

A cutting process of this type, in which
vibration has already been applied, at least
to the patent stage, is in veneer trimming.
Vibration enables a high quality cut to be
made without a long horizontal travel of the
knife. Another possibility is that of cutting
high quality veneer with little or no cutter
bar pressure, and with less exacting Jog
preparation. In these processes the cutting
speed is relatively low so that the knife
need not be given a very high frequency, but
the povv'er required to vibrate the massive
knife may be considerable.

Lubrication
'fhe possible value of reducing friction

is indicated by the results of a cutting
experiment in which drops of SAE 30
lubricating oil were placed on the dry wood
ahead of the cutter (Fig. 6). It may be seen
that the oil practically eliminated damage
below the cutting plane, the result being a high

quality surface. It appears that lubrication
had the effect of reducing the frictional
support given by the face of the cutter to
the wood, restoring the stress concentration
to the edge, and reducing the deflections of
the indentation phase. A fine spray of
cutting fluid has been used in sawing, but
there appears to be more scope for some
pretreatment of cutters and saw teeth to
reduce friction. Since the wood is constantly
passing over the edge and face of the cutter
or tooth, such a treatment must be highly
resistant to abrasion::iSuccessful lubrication
would very probably result in a much slower
blunting rate.

The possibilities discussed above are, of
course, speculative but they arc presented
with the aim of stimulating wider interest
in them, because it is apparent that much
development, especially on machinery of
industrial size, will be required to explore
the field fully. Development of machines
incorporating these principles could result in a
big advance in elliciency and quality of pro
duction in the WOOd-working industries.

Personal
jV/r. R. F. Turnbull, Onicer-in-Charge of
Utilization Section, left Melbourne on
September 10 for Hong Kong, where he \vas
an official Australian delegate at the sixth
session of the F.A.O. Asia-Pacific Forestry
Commission. He returned to Australia via
Manila, where he visited the Philippines
Forest Products Research Laboratory.

The following donations were received by
the Division during August:
Vermont Timber Kilns,

Vermont, Vic. ., £ [0 0 0
Smith Bros. Pty. Ltd.,

Rosebery, N.S.W. £ 2 2 ()
Ffearn Industries Ltd.,

Victoria Park, W.A. £25 0 0
Radiata Pine Association,

Adelaide: Poles to the value of £112 0 0

The contenls of this News/citeI' may be reprinted lvi/hollt special permission
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By H. P. HEATH, 

I N  RECENT YEARS there has been a rapid 
increase in the usage of direct drive chain 
saws in Australia and a number of problem 
associated with the chain performance has 
become apparent. The purpose of this 
article is to draw attention to the conse- 
quences of using high chain speed and to 
acquaint the operator with the measures 
necessary to obtain the maximum life from 
the chain, bar, and sprocket. 

On the modern geared saw the sprocket is 
mounted on a shaft which is driven from the 
crankshaft through a centrifugal clutch and 
a train of reduction gears. The chain speed 
is about 1200 ft per min. On the other hand, 
the sprocket on the direct drive saw is 
mounted on the crankshaft and is driven 
through a centrifugal clutch at engine speed. 
The chain speed may be in excess of 3000 ft 
per uzin. 

Direct drive saws are cheaper, lighter, and 
easier to operate than geared saws. The high 
chain speed results in the chain becoming 
partially self feeding and less effort is required 
of the operator to cut at  maximum capacity. 
This results in less operator fatigue so that 
his work output is improved and he is less 
liable to suffer accidents resulting from 
fatigue. The direct saw does not suffer to 
the same degree from "kick-back" when 
coinmencing a boring cut, or  when the chain 
suddenly becomes pinched, and so it is 
gei~erally considered safer than the geared saw. 

However, higher chain speeds result in 
greater wear of chains, bars, and sprockets, 
and therefore high replacement costs. 

Utilization Section 

Blunt Chains Cause The Most Trouble 
At least 80% of all chain saw trouble can 

be traced to  incorrect sharpening and 
insufficient maintenance of the chain. 

When the teeth become excessively blunt it 
is impossible to force the chain to cut by 
increasing the pressure on the bar as this 
will cause clutch slipping. Saws operated 
too long with a blunt chain have had the 
clutch drum burnt blue by overheating, with 
consequent damage to the bearings, and of 
course the clutch shoes may be burnt out. 

With blunt teeth the heavy cutting loads 
cause the chain to  wobble and result in 
severe chain and bar wear. The rivet heads 
become polished by the rougldy severed wood 
fibres and lead the unwary operator to the 
coilclusion that the chain has "lost its set". 
The operator is advised not to attempt lo 
reset the teeth of a chipper chain. 

Care Of The Chain 
(a)  Sharpelzing the Teeth 

To avoid the effects described above, the 
cutting teeth must be kept sharp. Further- 
more, it is a general rule that the faster a 
chain travels the greater will be the accuracy 
of sharpening required to give maximum 
perfonnaace. The teeth must be accurately 
filed to the same profile, length, and sharpness 
angle, and must have the same depth gauge 
clearance. 

The sharpening of chipper chains has 
already been discussed in Forest Products 
Newsletter No. 256, September 1959. 
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Direct Drive Chain S~ws
By H. F. HEATH, Utilization Section

[N RECENT YEARS there has been a rapid
increase in the usage of direct drive chain
saws in Australia and a number of problems
associated with the chain performance has
become apparent. The purpose of this
article is to draw attention to the conse
quences of using high chain speed and to
acq uaint the operator with the measures
necessary to obtain the maximum life from
the chain, bar, and sprocket.

On the modern geared saw the sprocket is
mOLlnted on a shaft which is driven from the
crankshaft through a centrifugal clutch and
a train of reduction gears. The chain speed
is about 1200 ft per min. On the other hand,
the sprocket on the direct drive saw is
mounted on the crankshaft and is driven
through a centrifugal clutch at engine speed.
The chain speed may be in excess of 3000 ft
per mm.

Direct drive saws are cheaper, lighter, and
easier to operate than geared saws. The high
chain speed results in the chain becoming
partially self feeding and less effort is required
of the operator to cut at maximum capacity.
This results in less operator fatigue so that
his work output is improved and he is less
liable to suffer accidents resulting from
fatigue. The direct saw does not suffer to
the same degree from "kick-back" when
commencing a boring cut, or when the chain
suddenly becomes pinched, and so it is
generally considered safer than the geared saw.

However, higher chain speeds result in
greater wear of chains, bars, and sprockets,
and therefore high replacement costs.

Blunt Chains Cause The Most Trouble
At least 80% of all chain saw trouble can

be traced to incorrect sharpening and
insufficient maintenance of the chain.

When the teeth become excessively blunt it
is impossible to force the chain to cut by
increasing the pressure on the bar as this
will cause clutch slipping. Saws operated
too long with a blunt chain have had the
clutch drum burnt blue by overheating, with
consequent damage to the bearings, and of
course the clutch shoes may be burnt out.

With blunt teeth the heavy cutting loads
cause the chain to wobble and result in
severe chain and bar wear. The rivet heads
become polished by the roughly severed wood
fibres and lead the unwary operator to the
conclusion that the chain has "lost its set".
The operator is advised not to attempt to
reset the teeth of a chipper chain.

Care Of The Chain
(a) Shmpening the Teeth

To avoid the effects described above, the
cutting teeth must be kept sharp. Further
more, it is a general rule that the faster a
chain travels the greater will be the accuracy
of sharpening required to give maximum
performance. The teeth must be accurately
filed to the same profile, length, and sharpness
angle, and must have the same depth gauge
clearance.

The sharpening of chipper chains has
already been discussed in Forest Products
Newsletter No. 256, September 1959.



Fib.. 1.-A a d  B, Fililzg guides; C,  f ile-N-Joint; 

'The depth gauge (sometimes called a raker 
but incorrectly so, for the depth gauge does 
not remove wood) is a "stop" which precedes 
each tooth and limits the tooth bite. Accurate 
filing of the depth gauges is an essential 
pa:t of sharpening a chain for use 011 a direct 
d r ~ v e  saw. Since the depth gauge has no 
cutting function it d ~ o u l d  not be bevelled, 
but iiled Ilorizontally to the desired clearance 
below the top of the tooth and have the leading 
edge rounded ofT to prevent penetration into 
the wood. This is iil~portant. 

Some form of filing guide and a depth 
gauge jointer (see Fig. 1) are essential to 
enable the chain to be accurately filed. 
These accessories are not always included in 
the chain saw tool kit but are readily available 
from chain saw dealers. 

Fig. 2.-Correct (J~!~pelled) chain entry. 
>,,;, 

(d) Tensiorl 
The chain should be tensioned so that it 

can be easily pulled around the bar by hand, 
but it should not sag from the underside of 
the cutter bar. The bar should be supported 
at  the nose whilst the chain tension is being 
adjusted. If the chain is run too tightly the 
results may be excessive cllain slretcl~, and 
excessive wear of such parts as the sprocket, 
the bearing surfaces of the chain which are 
supported by the bar rails, and the nose of 
the bar. Even the special hard alloy insert 
which is welded into the nose of inost solid 
bars cannot resist this type of wear indefinitely. 
The nose of the bar may be burnt blue by 
overheating if the chain is run too tightly or 
without sufficient lubrication os both. Tf the 
chain is run too loosely, it may pound the bar 
at  the point of enti-y after passing around 
the sprocket, and cause rapid wear of the 
bar, the bearing surfaces, and drive links 
or  the chain. The end of the bar should be 
"funnelled" (Fig. 2) to guide the drive links 

(c )  Ll~bi.icutio~~ smoothly into the bar and prevent damage. 
At all tiilles thc chain should receive 

adequate lubrication. The chain oiler should The %?l'ocket 
be continuously operated during heavy Sprocket wear will be kept to a miniinum 
cutting but this is not always sufficient as a if the chain is correctly filed, adequately 
considerable quantity of the oil is thrown lubricated, and run at the correct tension. 
from the chain when it passes around the A badly worn sprocket (see Fig. 3) will cause 
nose of the bar at high speed. The efficiency excessive chain stretch and severe damage to 
of lubrication will be greatly increased if, the driving linlts. A chain can be ruined by 
before making a cut, the chain is oiled whilst this type of damage long before the teeth 
trnvclling at  low speed. This may be accom- have reached the end of their useful life. 
plished by operating the oiler whilst "revving" A new chain should never be fitted to a 
the motor just sufficiently to engage the badly worn sprocket and the operator should 
clutch and drive the chain at low speed. This therefore carefully check the condition of the 
will casure that suficient oil reaches the sprocket before fitting a new chain. Under 
rivets and will help to reduce the incideilce normal conditions the sprocket and chain 
of chain strctch. should be replaced siinultaneously. 

I 
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Fig. 1.-A and B, Filing guides; C, File-N-Joint;
D, depth gauge jointers.

(b) Depth Gauge Clearance

The depth gauge (sometimes called a raker
but incorrectly so, for the depth gauge does
not remove wood) is a "stop" which precedes
each tooth and limits the tooth bite. Accurate
filing of the depth gauges is an essential
part of sharpening a chain for use on a direct
drive saw. Since the depth gauge has no
cutting function it should not be bevelled,
but filed horizontally to the desired clearance
below the top of the tooth and have the leading
edge rounded off to prc;vent penetration into
the wood. This is important.

Some form of filing guide and a depth
gauge jointer (see Fig. 1) are essential to
enable the chain to be accurately filed.
These accessories are not always included in
the chain saw tool kit but are readily available
from chain saw dealers.

(c) Lubrication

At all times the chain should receive
adequate lubrication. The chain oiler should
be continuously operated .during heavy
cutting but this is not always sufficient as a
considerable quantity of the oil is thrown
from the chain when it passes around the
nose of the bar at high speed. The efficiency
of lubrication will be greatly increased if,
before making a cut, the chain is oiled whilst
travelling at low speed. This may be accom
plished by operating the oiler whilst "revving"
the motor just sufficiently to engage the.
clutch and drive the chain at low speed. This
will ensure that sufficient oil reaches the
rivets and will help to reduce the incidence
of chain stretch.

2

Fig. 2.-Correct (ft1!Ulelled) chain entry.
~,.~~I

(d) Tension
The chain should be tensioned so that it

can be easily pulled around the bar by hand,
but it should not sag from the underside of
the cutter bar. The bar should be supported
at the nose whilst the chain tension is being
adjusted. If the chain is run too tightly the
results may be excessive chain stretch, and
excessive wear of such parts as the sprocket,
the bearing surfaces of the chain which are
supported by the bar rails, and the nose of
the bar. Even the special hard alloy insert
which is welded into the nose of most solid
bars cannot resist this type of wear indefinitely.
The nose of the bar may be burnt blue by
overheating if the chain is run too tightly or
without sufficient lubrication or both. If the
chain is run too loosely, it may pound the bar
at the point of entry after passing around
the sprocket, and cause rapid wear of the
bar, the bearing surfaces, and drive links
of the chain. The end of the bar should be
"funnelled" (Fig. 2) to guide the drive links
smoothly into the bar and prevent damage.

The Sprocket
Sprocket wear will be kept to a minimum

if the chain is correctly filed, adequately
lubricated, and run at the correct tension.
A badly worn sprocket (see Fig. 3) will cause
excessive chain stretch and severe damage to
the driving links. A chain can be ruined by
this type of damage long before the teeth
have reached the end of their useful life.
A new chain should never be fitted to a
badly worn sprocket and the operator should
therefore carefully check the condition of the
sprocket before fitting a new chain. Under
normal conditions the sprocket and chain
should be replaced simultaneously.



Fig. 3.--Badly worrz utld new sprockets. A shows 
extreme wear. 

Running In a New Chaiil 
Before a new chain is fitted on the saw it 

should be thoroughly soaked in lubricating 
oil (S.A.E. 30) to ensure adequate initial 
lubrication. The greasy substance on a new 
chain, used as a rust preventive, may not 
necessarily be a lubricant. When the new 
chain is 011 the saw and adjusted to the 
correct tension it should be "sun in" for 
the first hour or so by making light cuts 
where possible and using plenty of oil. Initial 
chain stretch, which may be greater than the 
average chain stretch which will occur during 
the life of the chain, will occur during the 
running-in pesiod and the tension n~us t  be 
checked frequently and adjusted when 
necessary. Some saw chain illanufacturers 
also recommend running the chain slowly, 
wilhout cutting, around the bar for at least 
5 minutes while the saw is warming up, 
/lot e xceeh lg  hrrlfthl-ottle. The motor should 
never be raced at full throttle without load. 
Caref~rl attention to the chain during the 
running-in period can much prolong its life. 

The Cutter Bar 
The function of the bar is to guide and 

support the chain. The chain is guided by the 
driving links which ride in the bar groove, 
and the teeth and side links of the chain ride 
on the rails of the bar which thus supports 
the chain during cutting. If one rail of the 
bar is worn more than the other, the chain 
will lean to one side and it will be very 
difficult to achieve a straight cut. If the 
bar rails wear sufficiently to allow the chain 
driving links to ride on the bottom of the 
groove the chain will no longer be adequately 
supported and croolted cuts will result. A 
wide groove resulting from spreading of the 
rails allows the chain to wobble and should 
be corrected by inserting a spacer strip of 
the same thickness as a driving link into the 
groove and gently ha~nmering the rails. 
Whencver a bar shows obvious signs of wear 
it should be sent to a competent service 

f 

organization for repair. The rails and nose 
of the modern bar are specially hardened to 
resist wear and can be restored to shape only 
by grinding on equipment specially designed 
for this purpose. 

One function of the chain drive linlts is 
to clear sawdust from the bar groove, and 
the bottom of the drive link is relatively , 

sharp to achieve this. If the sprocket is worn 
and the drive links ride on the roots of the 
teeth, t11e links become rounded and no 
longer efficiently clear the sawdust from the 
groove. The drive linlts then ride on the 
sawdust compresse$in the groove and the 
chain will no loaij'er be supported by the 
rails. The groove should be cleaned out 
whenever the chain is removed and the bar 
should be turned over periodically to 
distribute the wear on the rails. 

The chains on direct drive saws require 
more accurate sharpening and more careful 
maintenance than the chains on geared saws, 
and even under ideal conditions the replace- 
ment costs of chains, bars, and sprockets 
will be greater. 

Southern Blue Gum 
SOUTHERN BLUE GUM is the staildard trade 
common name for the timber of Euccilyytus 
globzrlzls Labill. and Eucalyptus bicostatn 
Maid., Blakely and S ilnin011ds. E. globulus 
is also known as blue gum and Tasmanian 
blue gum. E. bicostnta is sometimes con- 
sidered to be a higher latitude variety of 
E. globzilus. 

Distribution 
E. globul~ls occurs principally in Tasmania, 

particularly in the south-eastern portion of 
the State, but is endemic also to the southern 
coastal portions of Victoria, especially the 
Otway Ranges. E. bicostata is found in the 
higher tableland country of southern and 
central New South Wales and central 
Victoria. E. g1obulu.s (mainly of Tasmanian 
origin) has been planted extensively abroad 
and thrives in varying sites and climates. 
It has been used in plantations in South 
Africa, Egypt, Abyssinia, the more temperate 
parts of South An~erica, New Zealand, and 
the U.S.A. 

Fig. 3.--Badly worn and new sprockets. A shows
extreme wear.

Running In a New Chain
Before a new chain is fitted on the saw it

should be thoroughly soaked in lubricating
oil (S.A.E. 30) to ensure adequate initial
lubrication. The greasy substance on a new
chain, used as a rust preventive, may not
necessarily be a lubricant. When the new
chain is on the saw and adjusted to the
correct tension it should be "run in" for
the first hour or so by making light cuts
where possible and using plenty of oil. Initial
chain stretch, which may be greater than the
average chain stretch which will occur during
the life of the chain, will occur during the
running-in period and the tension must be
checked frequently and adjusted when
necessary. Some saw chain manufacturers
also recommend running the chain slowly,
without cutting, around the bar for at least
5 minutes while the saw is warming up,
not exceeding half throttle. The motor should
never be raced at full throttle without load.
Careful attention to the chain during the
running-in period can much prolong its life.

The Cutter Bar
The function of the bar is to guide and

support the chain. The chain is guided by the
driving links which ride in the bar groove;
and the teeth and side links of the chain ride
on the rails of the bar which thus supports
the chain during cutting. If one rail of the
bar is worn more than the other, the chain
will lean to one side and it will be very
difficult to achieve a straight cut. If the
bar rails wear sufficiently to allow the chain
driving links to ride on the bottom of the
groove the chain will no longer be adequately
supported and crooked cuts will result. A
wide groove resulting from spreading of the
rails allows the chain to wobble and should
be corrected by inserting a spacer strip of
the same thickness as a driving link into the
groove and gently hammering the rails.
Whenever a bar shows obvious signs of wear
it should be sent to a competent service
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organization for repair. The rails and nose
of the modern bar are specially hardened to
resist wear and can be restored to shape only
by grinding on equipment specially designed
for this purpose.

One function of the chain drive links is
to clear sawdust from the bar groove, and
the bottom of the drive link is relatively .
sharp to achieve this. If the sprocket is worn
and the drive links ride on the roots of the
teeth, the links become rounded and no
longer efficiently clear the sawdust from the
groove. The drive links then ride on the
sawdust compress~,9..,;in the groove and the
chain will no longer be supported by the
rails. The groove should be cleaned out
whenever the chain is removed and the bar
should be turned over periodically to
distribute the wear on the rails.

The chains on direct drive saws require
more accurate sharpening and more careful
maintenance than the chains on geared saws;
and even under ideal conditions the replace
ment costs of chains, bars, and sprockets
will be greater.

SO,uthern Blue Gum
SOUTHERN BLUE GUM is the standard trade
common name for the timber of Eucalyptus
globulus Labill. and' Eucalyptus bicostata
Maid., Blakely and Simmonds. E. globulus
is also known as blue gum and Tasmanian
blue gum. E. bicostata is sometimes con
sidered to be a higher latitude variety of
E. globullls.

Distribution
E. globulus occurs principally in Tasmania,

particularly in the south-eastern portion of
the State; but is endemic also to the southern
coastal portions of Victoria, especially the
Otway Ranges. E. bicostata is found in the
higher tableland country of southern and
central New South Wales and central
Victoria. E. globulus (mainly of Tasmanian
origin) has been planted extensively abroad
and thrives in varying sites and climates.
It has been used in plantations in South
Africa, Egypt, Abyssinia, the more temperate
parts of South America, New Zealand, and
the D.S.A.



Habit 
E. globulus in its native habitat is a mediunl 

to large tree (attaining a inaximum height 
of up to 250 ft). 111 plantations height 
growth may be 7-8 ft a year in favourable 
circumstances and it may reach 150 ft and 
4 ft girth in 30 years. Its bark is sinooth 
and of a bluish or greenis11 grey colour, and 
it is deciduous except for the portion at  
the basc of the trunk. E. bicostnta is of 
silnilar form but not so tall and has more 
persistent rough bark at  the base of the 
stem. Southern blue gum regenerates fairly 
readily both from seed and from coppice. 

Timber 
The heartwood of so-uthern blue gum is 

light yellow brown in colour, with an open 
texture and conlnlonly interlocked grain, and 
the growth rings are fairly distinct. The 
sapwood is somewhat paler in colour and 
rarely exceeds 19- in. in width. The tiinber is 
lnoderately heavy, having a density ranging 
from 42 to 67 lb/cu. ft. at  12% moisture 
content, the mean being 53 lb/cu. ft. Tests 
carried out on material from trees less tllan 
25 years of age indicate that the density of 
younger timber is very variable and is 
generally less than for mature timbers. 
Southern blue gum is regarded as being one 
of the more difficult of the Australian hard- 
woods to season satisfactorily as it tends 
to check fairly readily on backsawn faces, 
and is likely to warp appreciably unless 
measures are taken to restrain movement. 
Provided care is taken in the sawing and 
stacking of this timber, however, satisfactory 
results can be obtained. (Fairly good recovery 
in size of material with pronouilced collapse 
can be obtained by the saturated steaming 
process known as reconditioning.) Advice is 
available on application to the Division of 
Forest Products, together with guides to air 
seasoning, kiln seasoning, and reconditioning. 

The shrinkage involved in drying from 
the green condition to 12% moisture content 
is 10 - 8% in a backsawn (tangential) direction, 
and 5 9 % in a quartersawn (radial) direction. 
In young material the shrinkage rates are 
higher, 14 - 4% in a tangential direction and 
6 9% in a radial direction. The inechanical 
properties of southern blue gum justify its 
ranking in strength group "B" together with 
such timbers as silvertop ash, blackbutt, 
yellow box, karri, and turpentine. At 12% 

I 

moisture content its modulus of rupture is 
21,500 lb/sq. in. compared with 19,200 Ib/sq. 
in. for lcarri, and its hardness 2340 1b as 
against 2030 lb for karri. 

Selected southern blue gum is a good 
tiinber for steam bending. It bends very 
well at  8-6 in. radius but only fairly at 4 in. 
I t  is not generally regarded as a durable 
timber, being included in durability class 3. 
The sapwood is moderately susceptible to 
attack by the lyctus (powder post) borer. 
Some dificulty is experienced in the working 
of this timber when seasoned because of its 
fairly dense nature and the tendency for the 
grain to be interlocked. Nevertheless, with 
sharp tools good results may be obtained. 

Uses 
Some of the ~na in  uses in Australia are 

for telegraph and electric transinission poles, 
cross arms, heavy corlstruction work, house 
framing, and flooring. 

The tinlber has been used for marine 
piling in Victoria and Tasmania, and it has 
given good service in waters where there is 
little marine borer activity. It is not recom- 
mended for use in its untreated form in 
waters where teredo are prevalent. 

It is suitable for poles though preservative 
treatment of the butt is desirable. 

Southern blue gum is used for railway 
sleepers in Tasmania and to a minor extent 
in parts of Victoria. 

The heartwood of this species is among 
the more difficult eucalypt timbers to 
impregnate and high pressures (up to 1000 
Ib/sq.in.) are necessary for satisfactory results. 
It is highly regarded for wheelwright work 
and wagon building because of its strength 
and good bending properties, being used for 
spokes, felloes, shafts, swingletrees, and 
framing. It is also used for boat-building 
and for pick, axe, and hammer handles. 

Availability 
Although southern blue gun1 occurs over 

a relatively wide range the annual cut is 
small and supplies are thus solnewhat 
limited. The quality is usually high. 

Additional infornlation on this tiinber is 
available from the forestry authorities in 
New South Wales, Tasmania, and Victoria, 
and from the Chief, Division of Forest 
Products, 69-77 Yarra Bank Road, South 
Melbourne, Victoria. 

The contents of this Newsletter may be reprinted without speciul permission. 
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Habit
E. globulus in its native habitat is a medium

to large tree (attaining a maximum height
of up to 250 ft). In plantations height
growth may be 7-8 ft a year in favourable
circumstances and it may reach 150 ft and
4 ft girth in 30 years. Its bark is smooth
and of a bluish or greenish grey colour, and
it is deciduous except for the portion at
the base of the trunk. E. bicostata is of
similar form but not so tall and has more
persistent rough bark at the base of the
stem. Southern blue gum regenerates fairly
readily both from seed and from coppice.

Timber
The heartwood of southern blue gum is

light yellow brown in colour, with an open
texture and commonly interlocked grain, and
the growth rings are fairly distinct. The
sapwood is somewhat paler in colour and
rarely exceeds 1~· in. in width. The timber is
moderately heavy, having a density ranging
from 42 to 67 lb/cu. ft. at 12% moisture
content, the mean being 53 lb/cu. ft. Tests
carried out on material from trees less than
25 years of age indicate that the density of
younger timber is very variable and is
generally less than for mature timbers.
Southern blue gum is regarded as being one
of the more difficult of the Australian hard
woods to season satisfactorily as it tends
to check fairly readily on backsawn faces,
and is likely to warp appreciably unless
measures are taken to restrain movement.
Provided care is taken in the sawing and
stacking of this timber, however, satisfactory
results can be obtained. (Fairly good recovery
in size of material with pronounced collapse
can be obtained by the saturated steaming
process known as reconditioning.) Advice is
available on application to the Division of
Forest Products, together with guides to air
seasoning, kiln seasoning, and reconditioning.

The shrinkage involved in drying from
the green condition to 12% moisture content
is 10· 8% in a backsawn (tangential) direction,
and 5·9 %in a quartersawn (radial) direction.
In young material the shrinkage rates are
higher, 14· 4% in a tangential direction and
6· 9% in a radial direction. The mechanical
properties of southern blue gum justify its
ranking in strength group "B" together with
such timbers as silvertop ash, blackbutt,
yellow box, karri, and turpentine. At 12%
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moisture content its modulus of rupture is
21,500 lb/sq. in. compared with 19,200 lb/sq.
in. for karri, and its hardness 2340 lb as
against 2030 Ib for kani.

Selected southern blue gum is a good
timber for steam bending. It bends very
well at 8-6 in. radius but only fairly at 4 in.
It is not generally regarded as a durable
timber, being included in durability class 3.
The sapwood is moderately susceptible to
attack by the lyctus (powder post) borer.
Some difficulty is experienced in the working
of this timber when seasoned because of its
fairly dense nature ~pd the tendency for the
grain to be interlocked. Nevertheless, with
sharp tools good results may be obtained.

Uses
Some of the main uses in Australia are

for telegraph and electric transmission poles,
cross arms, heavy construction work, house
framing, and flooring.

The timber has been used for marine
piling in Victoria and Tasmania, and it has
given good service in waters where there is
little marine borer activity. It is notrecom
mended for use in its untreated form in
waters where teredo are prevalent.

It is suitable for poles though preservative
treatment of the butt is desirable.

Southern blue gum is used for railway
sleepers in Tasmania and to a minor extent
in parts of Victoria.

The heartwood of this species is among
the more difficult eucalypt timbers to
impregnate and high pressures (up to 1000
Ibjsq.in.) are necessary for satisfactory results.
It is highly regarded for wheelwright work
and wagon building because of its strength
and good bending properties, being used for
spokes, felloes, shafts, swingletrees, and
framing. It is also used for boat-building
and for pick, axe, and hammer handles.

Availability
Although southern blue gum occurs over

a relatively wide range the annual cut is
small and supplies are thus somewhat
limited. The quality is usually high.

Additional information on this timber is
available from the forestry authorities in
New South Wales, Tasmania, and Victoria,
and from the Chief, Division of Forest
Products, 69-77 Yarra Bank Road, South
Melbourne, Victoria.
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Sirex- 
A Threat to the Timber Industry? 

By C. D. Howick, Timber Preservation Section 

THE SIREX WOOD WASP, although originally a 
European timber pest, was introduced into 
New Zealand probably about 60 years ago, 
and into Tasmania about 10 years ago. 
Various Sirex species occur naturally or have 
been introduced in England, Europe, Canada, 
America, Japan, and parts of India. In 
January 1962, much publicity was given to 
the Fact that Sirex had been discovered on the 
Australian mainland at  Woori Yallock in 
Victoria. The insect would have been intro- 
duced into Tasmania and Victoria with 
timber imports from overseas, despite quar- 
antine inspections and regulations. After its 
first discovery in Victoria, subsequent investi- 
gations over a period of some 5 months 
located Sit-ex infestations in five Victorian 
counties covering a wide area. Before this, 
it is doubtf~ll whether the average timber 
merchant or builder had a vzry wide know- 
ledge of Sirex and therefore he was not fully 
aware of its potential as a timber pest. 

Timber Attacked 
Sirex attack is limited to softwoods, pre- 

dominantly pine. All trees attacked by the 
siricid wasps in Europe belong to the pine 
fkmily, which includes the firs and spruces. 
In North America there are several species of 
Sirex, each attacking a range of pines and 
some attacking firs, including Oregon. How- 

ever, at present there is no indication that 
Australian native softwoods such as hoop, 
kauri, or cypress pine will be attacked, and in 
Victoria, infestation appears to be generally 
limited to radiata pine. Most ornamental 
garden conifers are also unlikely to be 
attacked. 

As Sirex wood wasps attack living trees, 
freshly felled trees, and green logs, they are 
essentially a forest pest, and as such, are cap- 
able of killing trees in the forest before they 
reach maturity. Australia has Pinzis radiata 
plantations valued at £65 million and there- 
fore, if unchecked, Sires can cause damage 
of great economic importance. It is, however, 
iiuportant to realize that this insect does not, 
and cannot, infest seasoned timber, although 
it is possible for emergence of wasps to occur 
for a short period after the timber already 
infested in the forest has dried. 

Conditions for Attack 
Experience in other coimtries has indicated 

that the most serious attaclc occurs on sup- 
pressed, damaged, and burnt trees. St was 
observed in New Zealand that infestation in 
a plantation of radiata pine was usually scat- 
tered and depended on the vigour of the trees 
and their moisture content. It was found that 
following periods of drought, trees with low 
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THE SIREX WOOD WASP, although originally a
European timber pest, was introduced into
New Zealand probably about 60 years ago,
and into Tasmania about 10 years ago.
Various Sirex species occur naturally or have
been introduced in England, Europe, Canada,
America, Japan, and parts of India. In
January 1962, much publicity was given to
the fact that Sirex had been discovered on the
Australian mainland at \Voori Yallock in
Victoria. The insect would have been intro
duced into Tasmania and Victoria with
timber imports from overseas, despite quar
antine inspections and regulations. After its
first discovery in Victoria, subsequent investi
gations over a period of some 5 months
located Sirex infestations in five Victorian
counties covering a wide area. Before this,
it is doubtful whether the average timber
merchant or builder had a very wide know
ledge of Sirex and therefore he was not fully
aware of its potential as a timber pest.

Timber Attacked
Sirex attack is limited to softwoods, pre

dominantly pine. All trees attacked by the
siricid wasps in Europe belong to the pine
family, which includes the firs and spruces.
In North America there are several species of
Sirex, each attacking a range of pines and
some attacking firs, including oregon. How~

ever, at present there is no indication that
Australian native softwoods such as hoop,
kauri, or cypress pine will be attacked, and in
Victoria, infestation appears to be generally
limited to radiatapine. Most ornamental
garden conifers are also unlikely to be
attacked.

As Sirex wood wasps attack living trees,
freshly felled trees, and green logs, they are
essentially a forest pest, and as such, are cap
able of killing trees in the forest before they
reach maturity. Australia has Pinus radiata
plantations valued at £65 million and there
fore, if unchecked, Sirex can cause damage
of great economic importance. It is, however,
important to realize that this insect does not,
and cannot, infest seasoned timber, although
it is possible for emergence of wasps to occur
for a short period after the timber already
infested in the forest has dried.

Conditions for Attack
Experience in other countries has indicated

that the most serious attack occurs 011 sup
pressed, damaged, and burnt trees. It was
observed in New Zealand that infestation in
a plantation of radiata pine was usually scat
tered and depended on the vigour of the trees

. and their moisture content. It was found that
following periods of drought, trees with low



moisture coritents proved to be the most suit- 
able hosts for the development of the Sirex 
larvae and the associated fungus. Once an 
attack became well established Sirex killed a 
proportion of healthy trees in addition to 
those which appeared to be sickly or of 
.reduced vigour. Dead trees wliicll- have dried 
out do not appear to be a source of further 
infestation. 

Damage 
'Tunnelling by the larvae and the einer- 

gence holes of the adults reduce the quality 
a ~ l d  lower the market value of the timber, 
although actual recovery from the tree may 
not be greatly affected. I11 addition, the 
fe~nale Sirex carries the spores of a wood- 
rotting fungus which is responsible for the 
death of heavily attacked trees. This f ~ ~ n g u s  
is injected into the timber at the time of egg- 
laying, probably to soften the wood around 
the egg. 

Habits 
Adult Sir-ex wood wasps do not feed. The 

inales of the species congregate around the 
tops of suitable trees, but Feniales, after mat- 
i ~ ~ g ,  descend to the main trunk of the tree and 
spend much of their short lives boring tiny 
holes through the bark into the wood. A 
fe~nale under observation in New Zealand 
st-arled from a position well down the trunk 
and worked upwards, ovipositing every few 
illches and then flying down to repeat the pro- 
cess. It has been noted that fenlale Sirex 
prefer to operate on the more exposed parts 
of the trunk and limbs, particularly in sunny 
weather. 

In the mature female, the instinct to bore is 
greater than her egg-laying capacity and thus 
as many as 10 times more "oviposition" holes 
may be made than eggs laid. However, when 
the ovipositor, which operates like a thin 
tubular drill, is inserted into the tree, it is 
believed that the fungal spores are always 
injected, whether an egg is laid or not. The 
exudation of resin froin the punctures prob- 
ably attracts other Sirex, resulting in a heavy 
infestation of the tree. 

I t  is i~iterestiilg to record that whereas the 
eggs of fertilized females develop into 
approximately equal numbers of males and 
females, an unmated female S i ~ e x  is able to 

lay "fertile" eggs, but these can only hatch 
into males. 

Life History 
After about 2 weeks the eggs hatch into 

larvae, which feed near the surface at  first, 
and later bore into the tree towards the 
heart. The tuiliiels may be as inuch as 18 in. 
in length, and increase in width as the larvae 
grow. Towards the end of the life-cycle, the 
larva turns around and returns to a point 
near the surface, where it cuts a pupal cham- 
ber. After pupation, the adult wasp chews its 
way out of the timber leaving a characteristic 
emergence hole. ,* 

'," 
3 

The life-cycle of most siricid species in 
Europe appears to take from 1 to 3 years, but 
the species found in Victoria, Sirex i~octilio, 
is thought to take only about 12 months or a 
little longer to complete its life-cycle under 
local clinlatic conditions. It is possible, how- 
ever, that some larvae which fail to pupate 
and emerge during the first season may 1101 
emerge until the following year. I11 Victoria, 
the emergence season may be expected to be 
in the warmer months of the year, probably 
fso-om about November to May. 

Recognition 
Figure 1 shows a larva and pupa of a 

typical Sirex noctilio. The characteristic 
black spine at the tail end of the larva is 
present in both male and female. 

Figure 2 shows an adult female, with the 
ovipositor-horn tail-protruding beyond 
the abdomen. Females tend to be larger than 
males and may grow to a length of 13 in. 
Figure 3 shows an adult male. The ad-ults of 
both sexes have two pairs of translucent 
brown-tinted wings. They are easily dis- 
tinguished from ordinary wasps because of the 
fact that they do not have a "wasp waist", 
the body being almost straight-sided. 

Evidence of Attack 
One of the first indications of Sirex attack 

is the fact that some .of the trees in a stand 
may have dead or dying top foliage. This 
occurs because the f~lngus reduces the flow of 
sap to the leaves and branches and possibly 
also produces some toxin. After the first sea- 
son, emergence holes may be seen in the 
trunk or branches. These holes are almost 
perfectly round and up to $ in. in diameter. 

moisture contents proved to be the most suit
able hosts for the development of the Sirex
larvae and the associated fungus. Once an
attack became well established Sirex ki lIed a
proportion of healthy trees in addition to
those which appeared to be sickly or of
reduced vigour. Dead trees which have dried
out do not appear to be a source of further
infestation.

Damage
Tunnelling by the larvae and the emer

gence holes of the adults reduce the quality
and lower the market value of the timber,
although actual recovery from the tree may
not be greatly affected. In addition, the
female Sirex carries the spores of a wood
rotting fungus which is responsible for the
death of heavily attacked trees. This fungus
is injected into the timber at the time of egg
laying, probably to soften the wood around
the egg.

Habits
Adult Sirex wood wasps do not feed. The

males of the species congregate around the
tops of suitable trees, but females, after mat
ing, descend to the main trunk of the tree and
spend much of their short lives boring tiny
holes through the bark into the wood. A
female under observation in New Zealand
started from a position well down the trunk
and worked upwards, ovipositing every few
inches and then flying down to repeat the pro
cess. It has been noted that female Sirex
prefer to operate on the more exposed parts
of the trunk and limbs, particularly in sunny
weather.

In the mature female, the instinct to bore is
greater than her egg-laying capacity and thus
as many as 10 times more "oviposition" holes
may be made than eggs laid. However, when
the ovipositor, which operates like a thin
tubular drill, is inserted into the tree, it is
believed that the fungal spores are always
injected, whether an egg is laid or not. The
exudation of resin from the punctures prob
ably attracts other Sirex, resulting in a heavy
infestation of the tree.

It is interesting to record that whereas the
eggs of fertilized females develop into
approximately equal numbers of males and
females, an unmated female Sirex is able to .
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lay "fertile" eggs, but these can only hatch
into males.

Life History
After about 2 weeks the eggs hatch into

larvae, which feed near the surface at first,
and later bore into the tree towards the
heart. The tunnels may be as much as 18 in.
in length, and increase in width as the larvae
grow. Towards the end of the life-cycle, the
larva turns around and returns to a point
near the surface, where it cuts a pupal cham
ber. After pupation, the adult wasp chews its
way out of the timber leaving a characteristic
emergence hole. .:/"

The life-cycle of most siricid species in
Europe appears to take from 1 to 3 years, but
the species found in Victoria, Sirex lloctilio,
is thought to take only about 12 months or a
little longer to complete its life-cycle under
local climatic conditions. It is possible, how
ever, that some larvae which fail to pupate
and emerge during the first season may not
emerge until the following year. In Victoria,
the emergence season may be expected to be
in the warmer months of the year, probably
from about November to May.

Recognition
Figure I shows a larva and pupa of a

typical Sirex noctilio. The characteristic
black spine at the tail end of the larva is
present in both male and female.

Figure 2 shows an adult female, with the
ovipositor-horn tail-protruding beyond
the abdomen. Females tend to be larger than
males and may grow to a length of I! in.
Figure 3 shows an adult male. The adults of
both sexes have two pairs of translucent
brown-tinted wings. They are easily dis
tinguished from ordinary wasps because of the
fact that they do not have a "wasp waist",
the body being almost straight-sided.

Evidence of Attack
One of the first indications of Sirex attack

is the fact that some of the trees in a stand
may have dead or dying top foliage. This
occurs because the fungus reduces the flow of
sap to the leaves and branches and possibly
also produces some toxin. After the first sea
son, emergence holes may be seen in the
trunk or branches. These holes are almost
perfectly round and up to ! in. in diameter,



3. Forest spraying with contact and resi- 
dual insecticides, usually during the emer- 
gence season, which will kill wasps actually on 
the wing and those on exposed portions of the 
tree. 

Some research work is being directed to- 
wards the development of a systemic fungi- 
cide which, if introduced into the sap stream 
of the tree, would kill the fungus associated 
with Sirex. I t  is hoped that this might pre- 
vent trees from being killed by the fungus, 
and might well inhibit the early development 
of the larvae. 

Fig. I .  -Left, 
right, prrya. 

larva; 

Treatment of Timbeqerj ;- 

Q~la~ant ine requireinents state that timber 
from a Sirex infested tree must be treated to 
ensure destruction of any larvae present 
therein. This may be achieved 'by one of 
three methods. 

1. Kihz Drying.-Normal conlmercial sche- 
dules are sufficient to Itill all larvae in the tiin- 
ber and therefore to prevent any subsequent 
emergence. 

2. Fzmigatio/l with Methyl Bronzide.-The 
fumigation schedule is varied according to the 
tllickness of the timber and the surface on 

Forest Control 
This may be achieved by one or more of 

the following: 
I .  Systematic thinning to prevent supyres- 

sion of trees in the forest, together with the 
pro~npt removal of ~ml~ealthy and infested 
trees. 

2. The introduction of parasitic wasps 
(Rhyssi~ sp. and Ibdia sp.) which grey upon 
Sirex larvae and therefore help to control the 
Sirex population. 

which it stands during trea-tment. Ideally this 
surface should be concrete or plastic film. 
For example, case timber i.s f~migated at the 
rate of 3 lb of methyl bromide gas per 1000 
cu. ft. of fumigation space for 36 hr at 70°F. 

3. Heat Sterilization.-This schedule will 
also depend on the thickness of the timber; 
for example, 8 hr at 165OF after preliminary 
heating to achieve the 165°F at all points of 
stacks is required for case size timber. 

Insecticides applied as a surface spray will 
not kill larvae below the surface and will not 

Fig. 2. - Fetmle. necessarily destroy emerging wasps, and 
therefose are permitted only as a teinporary 
expedient. The aim of this treatment is inore 
to reduce the likelihood of infestation spread- 
ing to other timber in -the vicinity than to 
safeguard the infested timber itself. 

What is Being Done 
Soon after the outbreak of Sirex in Vic- 

toria, a National Sirex Fund was established. 
Under its auspices, the Forests Conlinission 
of Victoria has carried out numerous inspec- 
tions in suspect areas. Forestry oflicers 
engaged in this work have been gazetted tem- 
porary quarantine officers and whenever an Fig. 3. - Mule. 

Fig. 2. - Female.

Fig. 3. - Male.

3. Forest spraying with contact and resi
dual insecticides, usually during the emer
gence season, which will kill wasps actually on
the wing and those on exposed portions of the
tree.

Some research work is being directed to
wards the development of a systemic fungi
cide which, if introduced into the sap stream
of the tree, would kill the fungus associated
with Sirex. It is hoped that this might pre
vent trees from being killed by the fungus,
and might well inhibit the early development
of the larvae.

Treatment of Timber ,:.;,.
• I

Quarantine requiremt:nts state that timber
from a Sirex infested tree must be treated to
ensure destruction of any larvae present
therein. This may be achieved 'by one of
three methods.

1. Kiln Drying.-Normal commercial sche
dules are sufficient to kill all larvae in the tim
ber and therefore to prevent any subsequent
emergence.

2. Fumigation with Methyl Bromide.-The
fumigation schedule is varied according to the
thickness of the timber and the surface on
which it stands during treatment. Ideally this
surface should be concrete or plastic film.
For example, case timber is fumigated at the
rate of 3 Ib of methyl bromide gas per 1000
cu. ft. of fumigation space for 36 hr at 700 F.

3. Heat Sterilization.-This schedule win
also depend on the thickness of the timber;
for example, 8 hr at 1650 F after preliminary
heating to achieve the 1650 F at all points of
stacks is required for case size timber.

Insecticides applied as a surface spray will
not kill larvae below the surface and will not
necessarily destroy emerging wasps, and
therefore are permitted only as a temporary
expedient. The aim of this treatment is more
to reduce the likelihood of infestation spread
ing to other timber in the vicinity than to
safeguard the infested timber itself.

What is Being Done
Soon after the outbreak of Sirex in Vic

toria, a National Sirex Fund was established.
Under its auspices, the Forests Commission
of Victoria has carried out numerous inspec
tions in suspect areas. Forestry officers
engaged in this work have been gazetted tem
porary quarantine officers and whenever an

Fig. 1. - Left, larva;
right, pupa.

Forest Control
This may be achieved by one or more of

the following:
1. Systematic thinning to prevent suppres

sion of trees in the forest, together with the
prompt removal of unhealthy and infested
trees.

2. The introduction of parasitic wasps
(Rhyssa sp. and lbalia sp.) which prey upon
Sirex larvae and therefore help to control the
Sirex population.
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~nl'esta ti011 is discovered, the area is declared 
a "cluarantinc area". When this occurs, any  
Irecs \vitll active infestation must be felled and 
bulned at the o\vner's expense, and restric- 
tioils are placed a11 the m o v e ~ i ~ e n t  of any other 
p i ~ ~ c :  i i n ~ i x r  f ~ o ~ n  thc area. The rcsirictions 
~ e q u i r c  that il'any pine t in~ber  leaves the area 
Lo be ~iiillccl, i t  must be eilher l'~~migatcd undcr 
quar ,~~i t inc  supervision or Liln dried. The  
only exception to t l~is  r~11e is t imlxr to be 
 nill led l o  a thickness of' : in. or less. As il is 
~ ~ n l i k c l y  thal a n y  larvae woi~ld survive this 
 nill ling process, n o  treatment is required. 
Thc  Forests Cornmiasion of Victoria has fur- 
111er stip~~latcci that all dead or  dying .pine 
Lrees and all pines with recently dcad 111nbs 
lilirst be ctestroycd bcfore the beginning of the 
cniergcncc season. Members of' the timber 
inclitslry can help in this regard by looking for 
sirch trees and reporting tlic: locatio~i to their 
Slate Foresl Dcl~artment.  

Qi~arant inc inspection of imported timber 
as  i t  a r ~ i v ~ s  is ailnccj at avoiding any further 

introcti~ction of Sire.\-, in addition to preven- 
lion of the spread of Sire.\- on the mainland. 
Packing cases of susceptible timber are in- 
spected for signs of infestation and any sus- 
p w t  timber ~ i lu s l  eilhcr be destroyed, fumi- 
gated, or  heat treated as indicated previously. 
Some countries in wllicli ,Yii-ei- is cstablisl~cd 
treat susceptible timber bcfore exporting 10 
Australia. but ~tnfortiinately the reliability of 
such treatments is sometimes qt~cstionable. 

Cant Sii'c?.~ Be Controlled? 
The extent t o  which Sire.\- Iias become 

established in Victoria will not be fully known 
until the end of the ,1962-63 summer. Pre- 
cautions have been taken to eradicatz existing 
Sire.-\- infestations and  to prevent any Sire.v- 
infesled timber finding its way o n  to  the Aus- 
tralian timber marl;et, llespi te these pre- 
cautions the control of Sire.\r is a formidable 
assignment, and the degree of its success de- 
p ~ d s  largely on the cooperation of the p~iblic 
and the timber industry. 

Products, has been adviscd that he has fill- 
filled the jxquirenlents for the degree of Uoc- 
tor of Applied Science in llle University of 
Melbourne. He will be the tirst recipient of 
this degree. 

I-l is tlicsis co~isisted oi' p~~b l i shed  papers 
collecled under the general titlc "Stucfics on 
Ccl l~~lose  and Paper, Properties of' Wood, 
Casein Gels and Protein Reactions". These 
cover \vork carried out in the Division bc- 
iwee~i 1935 ailti 196 1 .  

The following donations wcre received by 
the Division during September and October: 

Bopne Valley Sa\vmilling (B~lilyan) Ply. 
Ltd., Qld. E 100 

State 'limber Board, Burma 65 
14 ickson's Timber Imprcgnat ion Co.  

(4ust.)  Ply. Lttl. C 1 00 
P.G.1-I. Wood I'roducts 1 ' .  Ltd., 

1 1 .  . 1 1 ; ; s  S i r  r i i  Re- N.S.W. &25 
search OAicer, of the Division of Forest Du~i lop  l i i~bbe r  Australia Ltd. f 260 

infestation is discovered, the area is declared
a "quarantine area". When this occurs, any
trees with active infestation must be felled and
burned at the owner's expense, and restric
tions are placed on the movement of any other
pine timber from the area. The restrictions
require that if any pine timber leaves the area
to be milled, it must be either fumigated under
quarantine supervision or kiln dried. The
only exception to this rule is timber to be
milled to a thickness of 1 in. or less. As it is
unlikely that any larvae would survive this
milling process, no treatment is required.
The I::"orests Commission of Victoria has fur
ther stipulated that all dead or dying pine
trees and all pines with recently dead limbs
fHllSt be destroycd before the beginning of the
enlergence season. Members of the timber
industry can help in this regard by looking for
such trees and reporting the location to their
Statel::;'orest Department.

Quarantine inspection of imported timber
as it arrives is aimed at avoiding any further

introduction of Slre~\:, in addition to preven
tion of the spread of Sirex on the mainland.
Packing cases of susceptible timber are in
spected for signs of infestation and any sus
pect timber must either be destroyed, fumi
gated, or heat treated as indicated previously.
Some countries in which Sirex is established
treat susceptible timber before exporting to
Australia, but unfortunately the reliability of
such treatments is sometimes questionable.

Can Sirex Be Controlled,?
The extent to which Sirex has become

established in Victoria will not be fully known
until the end of the:;l962-63 summer. Pre
cautions have been taken to eradicate existing
Sire.x: infestations and to prevent any Sire)(
infested timber finding its way on to the Aus
tralian timber market. Despite these pre
cautions the control of Sirex is a formidable
assignment, and the degree of its success de
pends largely on the eooperation of the public
and the timber industry.

£100

£25
£260

£100
£5

The following donations were received by
the Division during September and October:

Boyne Valley Sawmilling (Builyan) Pty.
Ud., Qld.

State Timber Board, Burma
Hickson's Timber Impregnation Co.

CAust.) Pty. Ud.
P.G.B. Wood Products Pty. Ltd.,

N.S.W.
Dunlop Rubber Australia Ltd.

Products, has been advised that he has ful
filled the requirements for the degree of Doc
tor of Applied Science in the University of
Melbourne. '--le wilt be the I1rst recipient of
this degree.

His thesis consisted of published papers
collected unci er the general title "Stuclies on
Cellulose and Paper, Properties of Wood,
Casein Gels and Protein Reactions". These
cover \vork carried out in the Division be
tween 1945 and 1961.

Personal

:rvIR. H. G. HIGGINS, Senior Principal Re
search Ofllcer, of the Division of Forest
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