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Selling Engineered Timber 
An open letter to those who wish to iitcrense sales of strzrctzwal timber 

ARE YOU content to have timber pushed out 
of its traditional structural uses? Year by 
yeas, as a result of research we are getting 
to  know more of the qualities ancl unique 
characteristics of timber, so that we should 
be able to use it in a more efficient manner. 
However, because the new-found knowledge 
is not being used fully and effectively, con- 
crete, steel, and other materials are beating 
timber in the highly competitive structural 
market. 

Competitive materials are, defeating timber 
because their suppliers provide a customers' 
service. They find out what structural per- 
formance the user wants, and they develop 
means of satisfying the requirement with 
their material, and at  a competitive cost; 
then, backed with money to make their story 
widely known, they go out and sell. 

With effort and driyq some of the field 
lost to steel and concfete can be regained, 
but it needs hard work and courage. Every 
year the customer's time becomes more im- 
portant to 11irn. He wants to buy guaranteed 
packaged lines which can quickly be prepared 
for use, and for whicli he need not study 
technicalities or organize elaborate con- 
struction labour. Undoubtedly he would be 
interested in  packaged lines of timber con- 
struction such as huts, garages, sheds, 
sl~elters, and hay barns. Modern modular 
planning and the use of standard panels for 
roofs, walls, and floors could have a big 

market. In timber engineering, scientifically 
designed construction to use the minimum 
but adequate amount of material is required. 
Roof trusses, beams, built-up frameworks, 
arches, and portal frames could have very 
wide appeal and be the most profitable con- 
structions and, at  the same time, they could 
provide the easiest and quickest means of 
combating the competition of steel and 
concrete. 

To sell these products, however, you must 
be prepared to provide architects and 
engineers with a guarantee of the quality of 
the construction and the adequacy of its 
performance. Consideration must be given 
to the adaptability of particular units to a 
variety of designs, to ease of handling and 
fixing on site, and, at  the same time, to 
competitive cost. T o  do this effectively you 
must employ skilled engineers as designers, 
as factory-production men, and as contacts 
with engineers and architects on technical 
matters. Only so will your organization 
c understand the outlook and requirements of 
structural designers and customers and be 
i n  a position to supply their needs satisfac- 
torily ancl efficiently. Only so can you meet 
and overcome the competition of steel and 
concrete in the field of traditional timber 
usage. 

J. D. BOYD, 
Oficer-in-Charge, 

Timber Mechanics Section 
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•
ARE YOU content to have timber pushed out
of its traditional structural uses? Year by
yeal:, as a result of research we are getting
to know more of the qualities and unique
characteristics of timber, so that we should
be able to use it in a more efficient manner.
However, because the new-found knowledge
is not being used fully and effectively, con
crete, steel, and other materials are beating
timber in the highly competitive structural
market.

Competitive materials are, defeating timber
because their suppliers provide a customers'
service. They find out what structural per
formance the user wants, and they develop
means of satisfying the requirement with
their material, and at a competitive cost;
then, backed with money to make their story
widely known, they go out and sell.

With effort and dri~e some of the field
lost to steel and contte'te can be regained,
but it needs hard work and courage. Every
year the customer's time becomes moreim
portant to him. He wants to buy guaranteed
packaged lines which can quickly be prepared
for use, and for which he need not study
technicalities or organize elaborate con
struction labour. Undoubtedly he would be
interest~d in packaged lines of timber con
struction such as huts, garages, sheds,
shelters, and hay barns. Modern modular
planning and the use of standard panels for
roofs, walls, and floors could have a big
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market. In timber engineering, scientifically
designed construction to use the minimum
but adequate amount of material is required.
Roof trusses, beams, built-up frameworks,
arches, and portal frames could have very
wide appeal and be the most profitable con
structions and, at the same time, they could
provide the easiest and quickest means of
combating the competition of steel and
concrete.

To sell these products, however, you must
be prepared to provide architects and
engineers with a guarantee of the quality of
the construction and the adequacy of its
performance. Consideration must be given
to the adaptability of particular units to a
variety of designs, to ease of handling and
fixing on site, and, at the same time, to
competitive cost. To do this effectively you
must employ skilled engineers as designers,
as factory-production men, and as contacts
with engineers and architects on technical
matters. Only so will your organization
understand the outlook and reqllirements of
structural designers and customers and be
in a position to supply their needs satisfac
torily and efficiently. Only so can you meet
and overcome the competition of steel and
concrete in the field of traditional timber
llsage.

J. D. BOYD,
Officer-in-Charge,

Timber Mechanics Section



PROPERTIES OF OVERSEAS TIMBERS 

KLINKT PINE is the standard trade common 
name oC the timber known botanically as 
Arazicaria lcli/dcii Lauterb. I t  is also known 
as klinki in Australia, and as rassu or pai 
in New Guinea. 

Dist~ib~rtiom 
Klinlti pine grows in some mountainous 
areas of New Guinea at elevations of 2000- 
5000 ft above sea-level. It is found in the 
same locality as hoop pine (Arnucarin 
currrlii~ghnmii). Both species are coliinion in 
the niouutains near Finschhafen and on tlie 
hills of the Upper Rarnu River. The best 
known stand occurs in the Wau-Buiolo 
distsict at elevations between 2500 and 4000 ft. 

Habif 
The tree grows to heights of from 150 to 280 
ft with a cyli~ldrical bole. About half the 
total length of the tree provides sound 
timber of which a high pzrcentage is classecl 
as first grade plywood logs fre:: of knots. 
Girths at breast heiglit sange up to 20 ft, 
those asound 9 ft being very common. The 
bark, which is often more than an inch thick, 
is reddish brown and exucles a copious 
coloul-less resin. 

Timber I'rqerties 
Klinki pine is a softwood (i.e. non-pored 
titnber), straight grained, and with close out- 
standidgly uniform texture. The colour of 
its heartwood is light yellow, sometimes 
varying to very pale brown occasiolially with 
a pinkish tinge. Son~etimes it is unclifferen- 
tiated from the sapwood, which is straw 
coloured. The timber has a natural sheen 
and lustre. As in all softwoods, compression 
wood is sometimes present, and may be 
identifiecl by its dull yellow or brownish 
colour. 

Klinki pine is a light-weight softwood 
having an average density of 28 Ib/cu. ft. 
at 12 per cent. moisture content. The bending 
a i d  compression strengths of klinlti pine are 
80 per cent. of tlie corresponding values for 
Douglas fir and 90 per cent. of the hoop 
pine values. In stiffness and impact strength 
it is equal to these timbers; its shear strength 
is 70 per cent. of the Douglas fir value and 
SO per cent. of the hoop pine value. For 
structural design purposes klinki pine is 
grouped with Douglas fir and hoop pine in 
strength group D as indicated in the "Hand- 
book of Structural Timber Design". The 
timber seasons easily. Im drying fro111 tile 
green state to  12 per cent. moisture content, 
klinki pine shrinks 2.2 per cent. in a radial 
(quartersawn) direction and 4.0 per cent. i n  
a tangential (backsawn) clirection. Because 
of its low shrinkage it is ideally suited for 
pattern making. The sapwood is susceptible 
to blue stain. The resistance of the heartwood 
to decay and termite attack is very low, and 
where these hazards are likely to be enco-un- 

Klitzki pine sfmd nhorrt I &  r??iles fiw32 Bufolo, 
New Guinea. 
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KUNKI PINE is the standard trade common
name of the timber known botanically as
Araucaria kUnldi Lauterb. It is also known
as klinki in Australia, and as rassu or pai
in New Guinea.

Distributioll
Klinki pine grows in some mountainous
areas of New Guinea at elevations of 2000
5000 ft above sea-level. It is found in the
same locality as hoop pine (Araucaria
cunninghamii). Both species are common in
the mountains near Finschhafen and on the
hills of the Upper Ramu River. The best
known stand occurs in the Wau-Bntolo
district at elevations between 2500 and 4000 ft.

Pine

Habit
The tree grows to heights of from 150 to 280
ft with a cylindrical bole. About ha If the
total length of the tree provides sound
timber of which a high percentage is classed
as firgt grade plywood logs free of knots.
Girths at breast height range up to 20 ft,
those around 9 ft being very common. The
bark, which is often more than an inch thick,
is reddish brown and exudes a copious
colourless resin.

Timber Properties
Klinki pine is a softwood (i.e. non-pored
timber), straight grained, and with close out
standiligly uniform texture. The colour of
its heartwood is light yellow, sometimes
varying to very pale brown occasionally with
a pinkish tinge. Sometimes it is undifferen
tiated from the sapwood, which is straw
coloured. The timber has a natural sheen
and lustre. As in all softwoods, compression
wood is sometimes present, and may be
identified by its dull yellow or brownish
colour.

Klinki pine is a light-weight softwood
having an average density of 28 lb/cu. ft.
at 12 per cent. moisture content. The bending
and compression strengths of klinki pine are
80 per cent. of the corresponding values for
Douglas fir and 90 per cent. of the hoop
pine values. In stiffness and impact strength
it is equal to these timbers; its shear strength
is 70 per cent. of the Douglas fir value and
80 per cent. of the hoop pine value. For
structural design purposes klinki pine is
grouped with Douglas fir and hoop pine in
strength group D as indicated in the "Hand
book of Structural Timber Design". The
timber seasons easily. In drying from tbe
green state to 12 per cent. moisture content,
klinki pine shrinks 2·2 per cent. in a radial
(quartersawn) direction and 4·0 per cent. in
a tangential (backsawn) direction. Because
of its low shrinkage it is ideally suited for
pattern making. The sapwood is susceptible
to bl ue stain. The resistance of the heartwood
to decay and termite attack is very Iow, and
where these hazards are likely to be encoun-

K/inki pine stand about ] t miles from Bu/%.
New Guinea.



tered it should be impregnated with a preser- 
vative. Being a non-pored (softwood) timber, 
klinki pine is not susceptible to the attack of 
the powder post borer (Lyctus sp.), but it is 
expected that it would be susceptible to the 
attack of the f~~rni ture  borer (Anobiuin) and 
to the pinhole borer as well as the borer 
Calignzlnaderus incisus, which is indigenous 
to Queensland. 

Klinki pine is soft to cut and very easy 
to work. It finishes well and takes paints, 
stains, varnishes, and lacquers uniformly 
without requiring the use of a filler. Its 
attractive colour makes it particularly suitable 
for the application of clear finishes. 

Klinki pine is easy to peel. Veneer and 
plywood produced commercially at Bulolo, 
New Guinea, are of a very high standard. 
The annual production is about 45-50 million 
sq. ft. of 3116-in. and 118-in. moisture resis- 
tant 3-ply. 

Uses 1 

Klinki pine may be used for building frame- 
work, roof timbers, flooring, linings, joinery, 
mouldings, furniture and cabinet making, 
cases, turnery, dowels, patterns, and for the 
production of veneer, plywood, battery 
separators, and pulp. 

A vniln bility 
Difficulties of access to the klinki forests 
have been serious obstacles to its production. 
As logging, sawmilling, veneering, and ply- 
wood manufacture are now well established, 
supplies should become more readily available 
in the future. In the six months ending July 
1955, large quantities of plywood and a little 
over a million super feet of sawn klinki pine 
timber were imported into Australia. 

Additional or more detailed information 
regarding this species may be obtained from 
the Chief, Division of Forest Products. 
C.S.I.R.O., 69-77 Yarra Bank Road, South 
Melbourne. 

Seasoning of Klinki Pine from New Guinea 
By W. G. KAUMAN and G. S. CAMPBELL, Seasonilig Section 

A SIGNIFICANT proportion of the timber 
used in Australia for joinery and indoor 
work, food containers, mouldings, veneers, 
etc. has, in the past, been provided by the 
native softwood stands of Queenslaad and 
New South Wales. During recent years, 
however, the commercial availability of 
species like hoop and bunya pine from these 
stands has diminished, and the necessity has 
arisen of finding some substitute timber, 
combining qualities similar to those of hoop 
pine with sufficient availability to warrant 
commercial exploitation.,+ 

Such a substitute is b h g  found, at least 
in part, in klinki pine, which occurs in 
extensive stands in the Wau-Bulolo area in 
New Guinea. A log of klinki pine was re- 
ceived early in 1947 for experimental work 
at  the Division of Forest Products, and an 
article on this species, mainly dealing with 
the peeling and drying of veneer, was pub- 
lished in Newsletter No. 150 (1947). 

During the latter half of 1948, through the 
cooperation of the Forests Department of 
the Territory of Papua and New Guinea, the 
Division received a further supply of klinki 

pine, coming from the Lae distsict. 
Thicknesses examined included 1 -in., I +-in., 

14-in., and 2-in., and it was found that the 
timber could be dried very easily without 
significant degrade occurring in any thick- 
ness, even in wide backsawn faces. The most 
outstanding feature of this species is its 
exceedingly rapid drying rate, making it 
possible to kiln dry 1-in.-thick stock from 
an average moisture content of 70 per cent. 
to one of 12 per cent. in approximately 
27 hr, approximately 54 11s being required to 
kiln dry 2-in. stock over the same range. 

Such rapid drying naturally results in the 
creation of stresses and sometimes in fairly 
steep moisture gradients in the timber, but 
these can usually be eliminated by subjecting 
the stock to a brief high humidity treatment 
at the completion of kiln drying. 

The shrinkage of klinki pine was found to 
be relatively small, and this timber should, 
therefore, not give much trouble through 
"working" under varying atmospheric con- 
ditions. 

Economically, the seasoning of klinki pine 
thus appears to be a very attractive propo- 

tered it should be impregnated with a preser
vative. Being a non-pored (softwood) timber,
klinki pine is not susceptible to the attack of
the powder post borer (Lyctus sp.), but it is
expected that it would be susceptible to the
attack of the furniture borer (Anobium) and
to the pinhole borer as well as the borer
Caligmmaderus incisus, which is indigenous
to Queensland.

Klinki pine is soft to cut and very easy
to work. It finishes well and takes paints,
stains, varnishes, and lacquers uniformly
without requiring the use of a filler. Its
attractive colour makes it particularly suitable
for the application of clear finishes.

Klinki pine is easy to peel. Veneer and
plywood produced commercially at Bulolo,
New Guinea, are of a very high standard.
The annual production is about 45-50 million
sq. ft. of 3/16-in. and 1/8-in. moisture resis
tant 3-ply.

Uses
Klinki pine may be used for building frame
work, roof timbers, flooring, linings, joinery,
mouldings, furniture and cabinet making,
cases, turnery, dowels, patterns, and for the
production of veneer, plywood, battery
separators, and pulp.

Availability
Difficulties of access to the klinki forests
have been serious obstacles to its production.
As logging, sawmilling, veneering, and ply
wood manufacture are now well established,
supplies should become more readily available
in the future. In the six months ending July
1955, large quantities of plywood and a little
over a million super feet of sawn klinki pine
timber were imported into Australia.

Additional or more detailed information
regarding this species may be obtained from
the Chief, Division of Forest Products,
C.S.I.R.O., 69-77 Yarra Bank Road, South
Melbourne.

Seasoning of Klinki Pine from New Guinea
By W. G. KAUMAN and G. S. CAMPBELL, Seasoning Section

A SIGNIFICANT proportion of the timber
used in Australia for joinery and indoor
work, food containers, mouldings, veneers,
etc. has, in the past, been provided by the
native softwood stands of Queensland and
New South Wales. During recent years,
however, the commercial availability of
species like hoop andbunya pine from these
stands has diminished, and the necessity has
arisen of finding some substitute timber,
combining qualities similar to those of hoop
pine with sufficient availability to warrant
commercial exploitation."

Such a substitute is being found, at least
in part, in klinki pine, which occurs in
extensive stands in the Wau-Bulolo area in
New Guinea. A log of klinki pine was re
ceived early in 1947 for experimental work
at the Division of Forest Products, and an
article on this species, mainly dealing with
the peeling and drying of veneer, was pub
lished in Newsletter No. 150 (1947).

During the latter half of 1948; through the
cooperation of the Forests Department of
the Territory of Papua and New Guinea, the
Division received a further supply of klinki
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pine, coming from the Lae district.
Thicknesses examined induded I-in., Ii-in.,

1!-in., and 2-in., and it was found that the
timber could be dried very easily without
significant degrade occurring in any thick
ness, even in wide backsawn faces. The most
outstanding feature of this species is its
exceedingly rapid drying rate, making it
possible to kiln dry l-in.-thick stock from
an average moisture content of 70 per cent.
to one of 12 per cent. in approximately
27 hr, approximately 54 hr being required to
kiln dry 2-in. stock over the same range.

Such rapid drying naturally results in the
creation of stresses and sometimes in fairly
steep moisture gradients in the timber, but
these can usually be eliminated by subjecting
the stock to a brief high humidity treatment
at the completion of kiln drying.

The shrinkage of klinki pine was found to
be relatively small, and this timber should,
therefore, not give much trouble through
"working" under varying atmospheric con
ditions.

Economically, the sea soning ofklinki pine
thus appears to be a very attractive propo-



sition. The schedules set out in the table 
are tentatively recommended for kiln drying 
klinki pine. 

Size and 
Condition 

I-in. and 14-in. 
thick green 
mixed sawn 
stock 

14-in. and 2-in. 
thick green 
mixed sawn 
stock* 

Moi s t~~re  
Content 
Change 
Points 
( "/,I 

Initial 
30 to 

final M.C. 
At 

final M.C. 
for 2 hr 

Initial 
30 

20 to 
final M.C. 

At 
final M.C. 
for 4 hr 

Dry-bulb 
Tem- 

perature 
( O F )  

Wet-bulb 
Depression 

(OF) 

* In the case of wide backsawn boards in these 
thicknesses, where the risk of surface checking is 
somewhat greater, it is reconmended that the initial 
drying conditions be modified to a dry-bulb tem- 
perature of 160 O F  with a wet-bulb depression of 
20 O F .  When the stock has reached an average 
moistilre content of 40 per cent. the appropriate 
schedule given in the table should be followed. 

Preventing Seasoning Degrade 
MANY FORMS of seasoning degrade such as 
warping, twisting checking, and uneven 
drying can be attributed to improper season- 
ing practice. 

It is important that only seasoned material 
be used for stacking strips. The strips should 
be of uniform thicknqs and cut to a length 
t o  suit the particulitr stack width for which 
they are intended. For most purposes a 
strip thickness of $ in. and width I$-I in. 
is satisfactory. In slow drying areas thick- 
ness might well be increased to 1 in. Stack 
bearers should be placed at  intervals to suit 
the timber species and thickness, and all 
space strips should be kept in vertical 
alignment with these. For example, provided 
the stack is not too high, a strip spacing of 

30 in. is satisfactory for boards sawn from 
the "ash" eucalypts; on the other hand, for 
I-in.-thick red gum stock the spacing should 
not be greater than 12 in. 

Stacks with overhanging ends, i.e. with 
projecting unsupported board ends, are a 
fruitful source of degrade from end splitting 
and twisting. The remedy is either "square 
end" stacks or sorting for lengths and 
stacking in lengths. I t  is only the poorly 
managed yard which does not provide raised 
stacking supports to ensure adequate under- 
stack ventilation or allows weeds to impair 
this ventilation. 

Timber Grading Course in Sydney 
PLANS ARE developing for a series of lectures 
and demonstrations on timber- grading to be 
given in Sydney in February 1956. The 
N.S.W. Forestry Commission, Associated 
Country Sawmillers of N.S.W., and the 
Division of Forest Products, C.S.I.R.O., are 
collaborating in tlie preparation of a syllabus 
that should be of particular interest to 
builders and architects. Discussions will 
cover tlie pattern of wood utilization in 
Australia; factors affecting timber quality; 
the influence of defect, moisture, and dusa- 
bility on industrial uses of timber; considera- 
tions underlying specifications for dwelling 
construction; the grading of hardwoods of 
eastern and south-eastern Australia; tlie 
grading of Monterey pine; specifications for 
housing items; and timber resources, niar- 
keting, and utilization in N.S.W. 

Practical demonstrations will be given or 
the application of standard grading rules to 
the timbers of N.S.W. Invitations to the 
course are being issued by the Associated 
Country sawminers of N.S. W. 

DONATIONS 
THE following donations were received 
by the Division during November : 

Lawson and Sons, 
Mareeba, Q. £50 0 0 

Victorian Sawmillers' 
Association £5 5 0 

This Newsletter, prepared for general circrtlation by the Division of Forest Products, C.S.I.R.O., P.O.  Box 18, 
South Melbourne, S.C.5, is issued free, on request, to members of the timber trade and timber users. Its contents 
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sition. The schedules set out in the table
are tentatively recommended for kiln drying
klinkipine. .

Killl-drying Schedules for [([illki Pine

Size and
Condition

1- Initi~- ~O---;;-
30 to

final M.C. 180 50
At

final M.C.
for 2 hr 200 5

I-in. and
thick
mixed
stock

l1-in.
green
sawn

I Moisture
Content
Change
Points
(%)

Dry-bulb
Tem

perature
(OF)

Wet-bulb
Depression

(OF)

30 in. is satisfactory for boards sawn from
the "ash" eucalypts; on the other hand, for

. I-in.-thick red gum stock the spacing should
not be greater than 12 in.

Stacks with overhanging ends, i.e. with
projecting unsupported board ends, are a
fruitful SOllrce of degrade from end splitting
and twisting. The remedy is either "square
end" stacks or sorting for lengths and
stacking in lengths. It is only the poorly
managed yard which does not provide raised
stacking supports to ensure adequate under
stack ventilation or allows weeds to impair
this ventilation.

Timber Grading (ourse in Sydney

* In the case of wide backsawn boards in these
thicknesses, where the risk of surface checking is
somewhat greater, it is recommended that the initial
drying conditions be modified to a dry~bulb tem
perature of 160 OF with a wet-bulb depression of
20 oF. When the stock has reached an average
moisture content of 40 per cent. the appropriate
schedule given in the table should be followed.

Preventing Seasoning Degrade
MANY FORMS of seasoning degrade such as
warping, twisting, checking, and uneven
drying can be attributed to improper season
ing practice.

It is important that only seasoned material
be used for stacking strips. The strips should
be of uniform thicknli$s and cut to a length
to suit the particular' stack width for which
they are intended. For most pllrposes a
strip thickness of ! in. and width ll-li in.
is satisfactory. In slow drying areas thick
ness might well be increased to 1 in. Stack
bearers should be placed at intervals to suit
the timber species and thickness, and all
space strips should be kept in vertical
alignment with these. For example, provided
the stack is not too high, a strip spacing of

. 1i-in. and 2-in.
thick green
mixed sawn
stock*

Initial
30

20 to
final M.C.

At
final M.C.
for 4 hr

160
180

180

200

30
30

40
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PLANS ARE developing for a series of lectures
and demonstrations on timber grading to be
given in Sydney in February 1956. The
N.S.W. Forestry Commission, Associated
Country Sawmillers of N.S. W., and the
Division of Forest Products, C.S.I.R.O., are
collaborating in the preparation of a syllabus
that should be of particular interest to
builders and architects. Discussions will
cover the pattern of wood utilization in
Australia; factors affecting timber quality;
the infll!ence of defect, moisture, and dura
bility on industrial uses of timber; considera
tions underlying specifications for dwelling
construction; the grading of hardwoods of
eastern and south-eastern Australia; the
grading of Monterey pine; specifications for
housing items; and timber resources, mar
keting, and utilization in N.S.W.

Practical demonstrations will be given of
the application of standard grading rules to
the timbers of N.S.W. Invitations to the
course are being issued by the Associated
Country Sawmillers of N.S. W.

DONATIONS
THE following donations were received
by the Division during November:

Lawson and Sons,
Mareeba, Q. £50 0 0

Victorian Sawmillers'
Association £5 5 0
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American Nails with a Difference 
BJI J.  J.  MACK, Tinzber Mechanics Section 

APART from some minor variations in head 
and point shape, and surface treatments, the 
call for nails of special design in ,Australia 
has been very limited in late years. Prio'r. 
to the war, some attention was given to 
various types of barbed and grooved nails, 
but their manufacture has been largely dis- 
continued, as the plain round wire nail has 
been found satisfactory for most purposes. 
This is mainly because of the greater utili- 
zation of local hardwoods in place of the 
formerly imported softwoods. The with- 
drawal resistance of plain nails in hardwoods 
is generally quite high compared with most 
softwoods, and with such species probably 
little is to be gained economically by using 
nails with specially shaped shanks. 

I t  may prove however, that with the in- 
creasing use of radiata pjne in Australia and 
New Zealand for all kiiiils of wood products, 
and with the interest being displayed in the 
use of nails structurally, there will be a 
demand in these countries for more efficient 
nails. 

In the United States of America, the 
utilization of softwoods for structural and 
non-structural purposes is quite extensive. 
Also, in recent years, the use of nails in 
structural connections has greatly increased 
in that country. When expressed in terms of 
strength per unit area of joint, the efficiency 
,of plain round nails, especially in softwood's, 
is often very low compared with that of other 

means of jointing. Hence, nail manufacturers 
have been required to increase the efficiency 
of their products in order to satisfy the 
demands of builders of structures, pallets, 
boxes, and other wood products. This they 
have done by producing nails of special 
designs and made from wire of special steel. 

Some examples of special nails developed 
with the research cooperation of Professor 
E. George Stern of the Virginia Polytechnic ' 
Institute and patented by an American manu- 
facturer are illustrated on page 2. Laboratory 
tests have shown that the helically-threaded 
and annularly-threaded nails driven into soft- 
woods have a higher initial withdrawal 
resistance than a plain nail. Also, it is claimed 
that after driving into green wood they 
retain their withdrawal resistance to a 
greater degree as the wood dries out. Most 
of these nails are obtainable in both ordinary 
wire and hardened wire, the latter providing 
greater strength in laterally loaded joints. 

Work in America has also been extended 
to the field of fencing staples, and two ex- 
amples of an improved type are shown on 
page 2. They are claimed to be particu- 
larly suitable for creosoted pine posts which 
are being used to a considerable extent. 
The new staple is claimed to have a much 
greater withdrawal resistance than the 
ordinary U-shaped staple, and the shape 
provides for easier wiring. They are available 
in both ordinary and hardened wire. 
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Ainerican Nails with a Difference
By J. J. MACK, Timber Mechanics Section

APART from some minor variations in head
and point shape, and surface treatments, the
call for nails of special design in ,Australia
has been very limited in late years. Prioi'
to the war, some attention was given to
various types of barbed and grooved nails,
but their manufacture has been largely dis
continued, as the plain round wire nail has
been found satisfactory for most purposes.
This is mainly because of the greater utili
zation of local hardwoods in place of the
foi'merly imported softwoods. The with
drawal resistance of plain nails in hardwoods
is generally quite high compared with most
softwoods, and with such. species probably
little is to be gained economically by using
nails with specially shaped shanks.

It may prove however, that with the in
creasing use of radiata pine in Australia and
New Zealand for all kiih:is of wood products,
and with the interest being displayed in the
use of nails structurally, there will be a
demand in these countries for more efficient
nails.

In the United States of America, the
utilization of softwoods for structural and
non-structural purposes is quite extensive.
Also, in recent years, the use of nails in
structural connections has greatly increased
in that country. When expressed in terms of
strength per unit area of joint, the efficiency·
.of plain round nails, especially in softwoods,
is often very low compared with that of other
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means of jointing. Hence, nail manufacturers
have been required to increase the efficiency
of their pl'oducts in order to satisfy the
demands of builders of structures, pallets,
boxes, .and other wood products. This they
have done by producing nails of· special
designs and made from wire of special steel.

Some examples of special nails developed
with the research cooperation of Professor
E. George Stern of the Virginia Polytechnic •
Institute and patented by an American manu
facturer are illustrated on page 2. Laboratory
tests have shown that the helically-threaded
and annularly-threaded nails driven il1tO soft
woods have a higher initial withdrawal
resistance than a plain nail. Also, it is claimed
that after driving into green wood they
retain their withdrawal resistance to a
greater degree as the wood dries out. Most
of these nails are obtainable in both ordinary
wire and hardened wire, the latter providing
greater strength in -laterally loaded joints.

Work in America has also been extended
to the field of fencing staples, and two ex
amples of an improved type are shown on
page 2. They are claimed to be particu
larly suitable for creosoted pine posts which
are being used to a considerable extent.
The new staple .is claimed to have a much
greater withdrawal resistance than the
ordinary U-shaped staple, and the shape
provides for easier wiring. They are available
in both ordinary and hardened wire.



E,~nr~plcs of S O I ? ? ~  Ai?wricn~~ mils nr~d fencillg sfnplcs. 

I t  is obvious that in America tlie need has sibility that before long a si~iiilar need will 
arisen for special nails, and there is a pos- be felt in Australia. 

a, s 
By R. L. COWLING, Utilizntiorz Section 

FREQUENTLY the Division js asked to  solve 
some sawing difhculty, or to recommend sucl~ 
dctails of saws as, for example, the speed at 
which they should run, tlie liorsepower re- 
quired fos the clrivc, the necessary tliickness 
of saw, or the best shape of tooth. 

The infosniation given here is not intended 
t o  cover any particular set of conditions, but 
rather to scrvc as a guide for those sawing 
the "ash" group of cucalypts, siich as mess- 
mate stringybark, alpine ash, niountain grey 
gutii, manna gum, or mountain ash. Dif- 
ferenccs among even this small group of 
timbers will be recognized by experienced 
sawyers, so that they may alter theis saws to 
suit; for cxamplc, a different sct of the saw 
teeth may be employed wlien sawing mcss- 
mate, as compared with that for alpine ash. 

Successful sawing depends in no small 
measuse on the skill of tlie saw doctor, wliose 
art is accj~iised only aftes a long and assiduous 
apprenticcship. Saw-doctoring is not ciis- 
cussed here. Thosc who seek further know- 

ledge of the art should refer- to the publi- 
cations cited a t  tlie conclusion of this article. 
These are available in the Division's librasy. 

Chiefly, the following information has 
been collated from the co~iibined expesience 
of saw manitSacture~-s and saw users, but 
some part of it stenis from the results of 
reccnt field tests. Should further inforniation 
become available as a result of either labora- 
tory expesinients or contin~red field tests, tlie 
recommendations will be modified or ex- 
tended. 

Free running of the saw i n  the bench is 
essential. There must bc no slackness i n  the 
bearings or in the mounting of tlie saw on 
the spindle. The packing must not force 
the saw out of its natural position or  cause 
more heating tlian is needed to overcome 
undesired vibrations. Packing shoi~lcl not 
b'e used as a substitute for proper tensioning 
of the saw. Care in setting up tfle saw i n  

Examples of some Americall nails alld fencillg staples.

It is obvious that in America the need has
arisen for special nails, and there is a pos-

sibility that before long a similar need will
be felt in Australia.

S"1VS fOl· Asll 6'-0"11 E"calYIJtS
By R. L. CO WLING, Utilization Section

FREQUENTLY the Division is asked to solve
some sawing difficulty, or to recommend such
details of saws as, for example, the speed at
which they should run, the horsepower re
quired for the drive, the necessary thickness
of saw, or the best shape of tooth.

The information given here is not intended
to cover any particular set of conditions, but
rather to serve as a guide for those sawing
the "ash" group of'eucalypts, such as mess
mate stringybark, alpine ash, mountain grey
gum, manna gum, or mountain ash. Dif
ferences among even this small group of
timbers will be recognized by experienced
sawyers, so that they may alter their saws to
suit; for example, a different set of the saw
teeth may be employed when sawing mess
mate, as compared with that for alpine ash.

Successful sawing depends in no small
measure on the skill of the saw doctor, whose
art is acquired only after a long ancJ assiduous
apprenticeship. Saw-doctoring is not dis
cussed here. Those who seek further know-
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ledge of the art should refer to the publi
cations cited at the conclusion of this article.
These are available in the Division's library.

Chiefly, the following information has
been collated from the combined experience
of saw manufacturers and saw users, but
some part of it stems from the results of
recent field tests. Should further information
become available as a result of either labora
tory experiments or continued field tests, the
recommendations will be modified or ex
tended.

Moulltillg of tlte Saw
Free running of the saw in the bench is

essential. There must be no slackness in the
bearings or in the mounting of the saw on
the spindle. The packing must not force
the saw out of its natural position or cause
more heating than is needed to overcome
uncJesired vibrations. Packing should not
he used as a substitute for proper tensioning
of the saw. Care in setting up the saw in



the bench lessens sawing difficulties. To 
ensure that the saw teeth are in a perfect 
circle, the saw should be "stripped" in the 
bench and tllen sharpened before use. 
The Sl~eecl of  Saws 

The rim speed of saws is generally within 
the range 8000-10,000 ft/min, power fed saws 
usually being driven nearer the top of this 
range. Notwithstanding these figures, new 
saws should initially be run at speeds reconl- 
mended by the saw n~anufacturers. If the 
saw speed is altered, the tension. should be 
altered, The tension of all saws should be 
checked regularly by a competent saw doctor. 
Gazige of Plate (Birmingham wire gauge) 

Normal thicknesses are : 

Diameter of Saw B.W.G. Thickness 
(in .) (in .) 
10 17 0.058 
12-14 16 0.065 
16 15 0.072 
18-20 14 0.083 
22-28 13 0.095 
30-34 12 0.109 
36-40 I1 0.120 
42-44 10 0.134 
46-48 9 0.148 
50-52 8 0.165 
54-58 7 0.180 
60-66 6 0.203 

The above thicknesses are satisfactory for 
saws which are carefully handled in the bench, 
given frequent and adequate attention by a 
competent saw doctor, and not subjected to 
shock loading or twisting out of line during 
the cut. Where the conditions are more 
severe than this it may be advisable to use 
thicker saws. For example, 42 in. diameter 
saws ill No. I breast bCfiches are sometimes 
9 gauge instead of 10, and firewood saws and 
automatic pendulum waste docking saws are 
usually thicker. 

Thinner saws than those given in the table 
can usually be supplied on request, but should 
not be used unless specially recommended for 
particular conditions. 
H.P. Reqrrirements 

Power depends very largely on rate of 
feed, depth of cut, and the duty cycle, as well 
as on other factors such as timber species. 
For light duty, drives of the following powers 
are often installed and operators learn by 
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experience the feed rates that can be satis- 
factorily obtained with them. 

Light Dzity Sarvs (Hand Fed) 

Saw 
require 
Heavy 

Saw Diameter H.P. 
(in .) 
12 14 
14 2 
15 3 
18 4 
20 5 
24 74 

benches with power-assisted feed 
larger motors as follows: 
Dzity Saw Benches with Powered 

Roller Feed 
Saw Diameter H.P. 

(in.) 
3 6 50 
42 60 
48 70 

If conditions at breast benches necessitate 
sawing frequently near the f~rll depth of the 
saw, larger motors than those listed may be 
desirable. 

It should be remembered that in deep cuts 
the power for the duration of the cut may 
exceed the above by as much as 100 per cent. 
if the feed is fast, and due allowance should 
be made for this in the selection of prime 
movers other than electric, and in the design 
of the transmission. 

Nimbeu of Teeth 
For the rip-saws in common use, adequate 

gullet space is of far greater importance than 
the small differences in the number of the 
teeth. Saw manufacturers vary in their 
standards, but saws with as many as 54 teeth 
have been found satisfactory, provided that 
the gullets are well rounded, as indicated in 
the sketch of tlie general shape of rip-saw 
teeth. Fewer teeth are desirable for small 
saws or when cutting abrasive timbers. 

Cross-cut saws are usually supplied with 
more teeth than rip-saws. Peg-tooth type 
saws with from 76 to 110 teeth ase commonly 
used, and tlie greater number of teeth appear 
to cut cleaner. Rip-saws are not normally 
recommended for cross-cutting, but if used 
the hook should be reduced to zero or made 
negative if the saw is of the pendulum type 
or otherwise free to move towards the 
operator. 

the bench lessens sawing difficulties. To
ensure that the saw teeth are in a perfect
circle, the saw should be "stripped" in the
bench and then sharpened before use.

rhe Speed of Saws
The rim speed of saws is generally within

the range 8000-10,000 ft/min, power fed saws
usually being driven nearer the top of this
range. Notwithstanding these figures, new
saws should initially be run at speeds recom
mended by the saw manufacturers. If the
saw speed is altered, the tensioIl- should be
altered, The tension of all saws should be
checked regularly by a competent saw doctor.

Gauge of Plate (Birmingham wire gauge)

Normal thicknesses are:

The above thicknesses are satisfactory for
saws which are carefully handled in the bench. 'gIven frequent and adequate attention by a
competent saw doctor, and not subjected to
shock loading or twisting out of line during
the cut. Where the conditions are more
severe than this it may be advisable to use
thicker saws. For exaIJ;lple, 42 in. diameter
saws in No. 1 breast benches are sometimes
9 gauge instead of 10, and firewood saws and
automatic pendulum waste docking saws are
usually thicker.

Thinner saws than those given in the table
can usuaIIy be supplied on tequest, but should
not be used unless specialIy recommended for
particular conditions.

H.P. Requirements
Power depends very largely on rate of

feed, depth of cut, and the duty cycle, as well
as on other factors such as timber species.
For light d:lty, drives of the following powers
are often mstalIed and operators learn by

Diameter of Saw
(in.)
10
12-14
16
18-20
22~28

30-34
36-40
42-44
46-48
50-52
54-58
60-66

B.W.G.

17
16'
15
14
13
12
11
10
9
8
7
6

Thickness
(in.)
0·058
0·065
0·072
0·083
0·095
0·109
0·120
0·134
0·148
0·165
0·180
0·203

experience the feed rates that can be satis
'[actorily obtained with them.

Light Duty Saws (Hand Fed)
Saw Diameter H.P.

(in.)
12 li
14 2
15 3
18 4
20 5
24 7t

Saw benches with power-assisted feed
require larger motors as follows:

Heavy Duty Saw Benches with Powered
Roller Feed

Saw Diameter H.P.
(in.)
36 50
42 60
48 70

If conditions at breast benches necessitate
sawing frequently near the full depth of the
saw, larger motors than those listed may be
desirable. -

It should be remembered that in deep cuts
the power for the duration of the cut may
exceed the above by as much as 100 per cent.
if the feed is fast, and due alIowance should
be made for this in the selection of prime
movers other than electric, and in the design
of the transmission.

Number of Teeth
For the rip-saws in common use, adequate

gullet space is of far greater importance than
the small differences in the number of the
teeth. Saw manufacturers vary in their
standards, but saws with as many as 54 teeth
have been found satisfactory, provided that
the gullets are well rounded, as indicated in
the sketch of the general shape of rip-saw
teeth. Fewer teeth are desirable for small
saws or when cutting abrasive timbers.

Cross-cut saws are usually supplied with
more teeth than rip-saws. Peg-tooth type
saws with from 76 to 110 teeth are commonly
used, and the greater number of teeth appear
to cut cleaner. Rip-saws are not normally
recommended for cross-cutting, but if used
the hook should be reduced to zero or made
negative if the saw is of the pendulum type
or otherwise free to move towards the
operator.
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Smv Sharpening 
Experience is the best guide as to the time 

when a saw needs sharpening. It is advisable 
to sharpen before the saw begins to labour in 
the cut, because less difficulty will be ex- 
perienced in cutting, and less grinding or 
filing will be necessary. This has a twofold 
advantage : (1) greater precision in sharpen- 
ing is more likely; (2) there is less likelihood 
of the teeth being "burned" during grinding. 
A heavy cut with the grinding wheel will 
overheat the teeth and the properties of the 
metal are adversely affected. 

Sharp corners should not be present in 
the gullet after grinding or filing as these 
may set up intense local stresses in the metal 
and cause tooth breakages. A smooth 

. contour in the gullet assists sawdust move- 
ment and saves saw teeth. 

In good clean timber free of bark, dirt, 
and knots, saws should not need. sharpening 
under 2 or 3 hours of continuous cutting. 
In silvertop ash, for instance, saws may 
require more sharpening than in messmate 
stringybark. In alpine ash, saws may last 
even longer. Runs of up to 6 hours are 
possible in favourable circ~umstances. 

Precision is highly desirable in saw- 
sharpening and setting. The first step in 
sharpening should be to "strip" the saw teeth 
while the saw is rotating in the bench, so 

that the tip of every tooth is marked by the 
file or stone used for the purpose. Grinding 
or filing the teeth to this mark ensures that 
all teeth share equally in the work, provided 
equal care has bee~i taken in the setting of 
the teeth. The set should be exactly the 
same for each tooth, and the same on each 
side of the saw. 

Details of Rip-saw Teeth 
Set.-0.020 in. is commonly used for ash 

eucalypts. Less should be used if experience 
proves it satisfactory, but more may be 
required for some timbers. 

Top bevel.-Angles of 30-40" are common. 
The angle can be greater, at  the discretion . 
of the saw filer, but should not be less. The 
length of the top bevel need be no greater 
than approximately $ in., although saws are 
usually supplied with a much longer bevel. 

Clearance a11gle.-The smallest clearance 
angle found practicable overseas was 7i0, but 
much larger angles are in general use in 
Australia. An angle of approximately 20" 
to the sidge formed when hog is filed is 
common. 

Hog.-Usually + hog is filed on saws 
which are cutting deep and are of about 
24 in. diameter or greater. The angle may 
vary from flat to the same angle as the top 
bevel. The latter angle is to be preferred. 

TOP 
BEVEL 

SET 

TO SAW CENTRE 

General shope of rip-sow teeth. 
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SECTION THROUGH TOOTH 

Saw Sharpening
Experience is the best guide as to the tim~

.when a saw needs sharpening. It is advisable
to sharpen before the saw begins to labour in
the cut, because less difficulty will be ex
perienced in cutting, and less grinding or
filing will be necessary. This has a twofold
advantage: (1) greater precision in sharpen
ing is more likely; (2) there is less likelihood
of the teeth being "burned" during grinding.
A heavy cut with the grinding wheel will
overheat the teeth and the properties of the
metal are adversely affected.

Sharp corners should not be present in
the gullet after grinding or filing as these
may set up intense local stresses in the metal
and cause tooth breakages. A smooth

. contour in the gullet assists sawdust move
ment and saves saw teeth.

In good clean timber free of bark, dirt,
and knots, saws should not need,sharpening
under 2 or 3 hours of continuous cutting.
In silvertop ash, for instance, saws may
require more sharpening than in messmate
stringybark. In alpine ash, saws may last
even longer. Runs of up to 6 hGHlrs are
possible in favourable circumstances.

Precision is highly desirable in saw
sharpening and setting. The first step in
sharpening should be to "strip" the saw teeth
while the saw is rotating in the bench, so

that the tip of every tooth is marked by the
file or stone used for the purpose. Grinding
or filing the teeth to this mark ensures that
all teeth share equally in the work, provided
equal care has beell taken in the setting of
the teeth. The set should be exactly the
same for each tooth, and the same on each
side of the saw.

Details of Rip-saw Teeth
Set.-0·020 in. is commonly used for ash

eucalypts. Less should be used if experience
proves it satisfactory, but more may be
required for some timbers.

Top bevel.-Angles of 30-40° are common.
The angle can be greater, at the discretion,
of the saw filer, but should not be less. The
length of the top bevel need be no greater
than approximately! in., although saws are
usually supplied with a much longer bevel.

Clearance angle.-The smallest clearance
angle found practicable overseas was 7!0, but
much larger angles are in general use in
Australia. An angle of approximately 200

to the ridge formed when hog is filed is
common.

Hog.-Usually 1 hog is filed on saws
which are clltting deep and are of about
24 in. diameter or greater. The angle may
vary from flat to the same angle as the top
bevel. The latter angle is to be preferred.

HOG ~
--...... ......-TOP

BEVEL

TO SAW CENTRE

Gene rat shape of rip-saw teeth.

4

SECTION THROUGH TOOTH



Hook-Normally 30" (18 teeth in a 54- 
tooth saw), but may be greater or less 
depending on conditions of service. Greater 
hook requires less power, but if too great 
there may be difficulty' in maintaining tooth 
sharpness and rigidity of the saw. 

Depth of gullet.-A depth of gullet equal 
to approximately 0-5 times the pitch of the 
teeth is suitable for many conditions. Slightly 
deeper gullets may sometimes be preferred, 
but it is most important to provide ample 
space at  the bottom of the gullet for move- 
ment of the sawdust. For this reason the 
gullets should be well rounded at the bottom 
and of perfectly smooth contour. A suitable 
shape of gullet is given on page 4. 

Details of Teeth for Cross-cutting 
Travelling-head cross-cut saw.-Pitch of 

teeth 8 in. (mesh); hook 5" negative; clear- 
ance angle 25"; top bevel 10"; front bevel 5"; 
gullet depth B in.; tooth top 3 in. long; spring 
set 0.01 in. 

N.B.-For hollow-ground saws no set will 
initially be necessary, but as wear occurs 
some set may eventually be required. 

Pendulzm docker..-The above form of 
tooth is also used for pendulum docking. 
Front bevel need not be applied except where 
the standard of finish demands it. *Top bevel 
may be increased to 30" and set to 0.020 in. 
for ordinary purposes. 

Peg- tooth cross-cut saw.-Depending on 
whether the saw is used for accurate cross- 
cutting to dimensioqiSAor as a pendulum 
docker where accuracy and the surface 
finish is less important, the details of the 
teeth should be as follows: . 

Dimension Pendulum 
Saw Docker 

Pitch of teeth Approx. 4 in. Approx. 1 in. 
Hook 10" negative 20 to 30" neg. 
Clearance angle 45" 60" 
Back bevel 10" 15" 
Front bevel 10" 10" 
Set 0.010 in. 0.020 in. 

The bevels need be no longer than approxi- 
mately & in. 

Use of riy-saws.-Where rip-saws are used 
for cross-cutting, and the saw is free to 
move towards the operator (for example, 
pendulum saws), the hook should be seduced 
to zero as shown: 

TO SAW CENTRE 

The shape of the gullet is not so critical 
for cross-cut saws, hence the gullets can be 
deeper, if desired, and narrower, i.e. an old 
rip-saw which has been worn down so that 
its gullet space is restricted could be used. 
Hog is not filed for cross-cutting purposes. 

ADDITIONAL READING 

Hanchett Saw and Knife Fitting Manual. 6th Ed. 
(Hanchett Manufacturing Co.: Big Rapids, 
Michigan.) 

Instructions for Hamnlering and Adjusting Tension 
of Log Circular Saws in the Filing Room. (Henry 
Disston and Sons Pty. Ltd. : Sydney.) 

Modern Mechanical Saw Practice. 2nd Ed. by J. 
R. Foyster. (Crosby Lockwood : London.) 

Saws and Sawing. 2nd Ed. by S. Lister. (Loman, 
Erskine and Co. Ltd. : London.) 

The 'Mermaid' Saw and Cutter Manual. Rev. Ed. 
(Spear and Jackson Ltd.: Sheffield.) 

DONATIONS 
THE following donations were received 
by the Division during December 1955 : 

Victorian Sawmillers' Asso- 
ciation, Heyfield, Vic. £10 10 0 

Box and Case Manufac- 
turers' Association of 
N.S.W.; S.A. Box and 
Case Section, Dept. of 
Forests of South Aus- 
tralia; West Australian 
Box and Case Section £265 0 0 

Hook.-Normally 30° (18 teeth in a 54
tooth saw), but may be greater or less
depending on conditions of service. Greater
hook requires less power, but if too great
there may be difficultiin maintaining tooth
sharpness and rigidity of the saw.

Depth of gullet.-A depth of gullet equal
to approximately 0·5 times the pitch of the
teeth is suitable for many conditions. Slightly
deeper gullets may sometimes be preferred,
but it is most important to provide ample
space at the bottom of the gullet for move
ment of the sawdust. For this reason the
gullets should be well rounded at the bottom
and of perfectly smooth contour. A suitable
shape of gullet is given on page 4.

Details of Teeth for Cross-cutting
Travelling-head cross-cut saw.-Pitch of

teeth i in. (mesh); hook 5° negative; clear
ance angle 25°; top bevel 10°; front bevel 5°;
gullet depth! in.; tooth top! in. long; spring
set 0·01 in.

N.B.-For hollow-ground saws no set will
initially be necessary, but as wear occurs
some set may eventually be required.

Pendulum dockel'.-The above form of
tooth is also used for pendulum docking.
Front bevel need not be applied except where
the standard of finish demands it. •Top bevel
may be increased to 30° and set to 0·020 in.
for ordinary purposes.

Peg-tooth cross-cut saw.-Depending on
whether the saw is used for accurate cross
cutting to dimensiop,l" or as a pendulum
docker where accudlcy and the surface
finish is less important, the details of the
teeth should be as follows:

Dimension Pendulum
Saw Docker

Pitch of teeth Approx. t in. Approx. 1 in. '
Hook 10° negative 20 to 30° neg.
Clearance angle 45° 60°
Back bevel 10° 15°
Front bevel 10° 10°
Set 0·010 in. 0·020 in.

The bevels need be no longer than approxi
mately tin.

.' Use of rip-saws.-Where rip-saws are used
, for cross-cutting, and the saw is free to
,move towards the operator (for example,
pendulum saws), the hook should be reduced
to zero as shown:

TO SAW CENTRE

The shape of the gullet is not so critical
for cross-cut saws, hence the gullets can be
deeper, if desired, and narrower, Le. an old
rip-saw which has been worn down so that
its gullet space is restricted could be used.
Hog is not filed for cross-cutting purposes.

ADDITIONAL READING

Hanchett Saw and Knife Fitting Manual. 6th Ed.
(Hanchett Manufacturing Co.: Big Rapids,
MiChigan.)

Instructions for Hammering and Adjusting Tension
of Log Circular Saws in the Filing Room. (Henry
Disston and Sons Pty. Ltd.: Sydney.)

Modern Mechanical Saw Practice. 2nd Ed. by J.
R. Foyster. (Crosby Lockwood: London.)

Saws and Sawing. 2nd Ed. by S. Lister. (Loman,
Erskine and Co. Ltd.: London.)

The 'Mermaid' Saw and Cutter Manual. Rev. Ed.
(Spear and Jackson Ltd.: Sheffield.)

DONATIONS
THE following donations were received
by the Division during December 1955:

Victorian Sawmillers' Asso-
ciation, Heyfield, Vic. £10 10 0

Box and Case Manufac
turers' Association of
N.S.W.; S.A. Box and
Case Section, Dept. of
Forests of South Aus
tralia; West Australian
Box and Case Section £265 0 0
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By J. IV. GOTTSTEIN, Sensonii~g Section 

A NEW compartment-type cross-circulation 
drier, incorporating an experimentally de- 
veloped screen and straightener, has been 
designed by tlie Division of Forest Products. 

Special acknowledegmcnt is made of tlie 
assistance provided by Mr. D. M. Cullity 
and Westralian Plywoods Pty. Ltd. of Perth, 
W.A. who install& a prototype unit, provided 
facilities for feld testing, and are largely 
responsible for the handling technique de- 
scribed. 

Results of commercial trials show tliat the 
unit gives short drying times, improved dry 
veneer quality and favourable economy, and 
it should have a wide range of application 
under present conditions in the Australian 
veneer and plywood industry. 

In  contrast to  practice in  most countries, 
for many years much of the green rotary 
veneer peeled in Australia has been dried 
in tlie open air. Air-drying with the veneer 
racked vertically in horizontal fingers has 
proved econoniical both in labour and 
installation costs under the prevailing cliniatic 
conditions, drying time in good drying 
weather ranging from 1 to  3 days for 1/16-in. 
thickness and the dried quality has usually 
been satisfactory with a minimum of splits 
and buckling. 

More recently, drying time and nioisture 
content control have become increasingly 
important, especially tlie latter, since syn- 
thetic adhesives arc often hot-pressed a t  
temperatures well above 212 O F ,  making low 
veneer moisture content essential. Roller and 
mesh belt lnecliaiiical driers liave been used 
successfully, but the installed cost per unit 
output is relatively liigli, especially for the 
con~paratively small production plants com- 
mon i n  Australia. On the other hand, 
counter flow progressive and compartment 
kilns using tlie eco~iomical vertical racking 
have not been elltirely successful when drying 
green veneers because of the high incidence 
of splitting and buckling. These difTkulties 
led to  a study of tlie factors involved and 

ultimately to tlie C.S.J.R.O. cross-circulation 
screen drier. 

Theoretical considerations and labosatory 
tests indicated tliat fairly rapid ais cisculation 
with uniformity of air tetiipel,ature and 
humidity were essential to  good veneer 
drying quality. Field studies iti 1949 showed 
that air velocities and temperatures in both 
cross-circulation and counter-flow progres- 
sive kilns using vertical racking varied con- 
siderably tliro~~gliout the drying zone. 

A laboratory investigation was therefore 
undertakel; to determine possible xiietliods 
of improvement of commercial design and 
to determine tlie. effectiveness of such an 
improvement. Extensive experiments led to 
tlie development of a special screen straight- 
ener wliicli co~lsisted of square, planed strips 
of dry pine spaced horizontally at intervals 
on vertical studs. This screen was placed 
betwccn the kiln side space and tlic dsying 
zone. A double screen with liorizontal strips 
mounted on both sides of the vertical studs 
ultimately proved more satisfactory than the 
single screen and gave a slightly better air 
distribution with very little jncsease in space 
requirernents, However, in order to provide 
for fan reversal during drying, a screen 011 

each side of the charge space was necessary. 
The ducts formed by the vertical veneer 
sheets and the horizontal siipyosting fingers 
appeared to assist in maintaining uniform 

C.S.I.R.O. Screen Drier
for Veneers
By J. W. GOTTSTEIN, Seasoning SecNoll

A NEW compartment-type cross-circulation
drier, incorporating an experimentally de
veloped screen and straightener, has been
designed by the Division of Forest Products.

Special acknowledegment is made of the
assistance provided by Mr. D. M. Cullity
and Westralian Plywoods Pty. Ltd. of Perth,
W.A. who installed a prototype unit, provided
facilities for field testing, and are largely
responsible for the handling technique de
scribed.

Results of commercial trials show that the
unit gives short drying times, improved dry
veneer quality and favourable economy, and
it should have a wide range of application
under present conditions in the Australian
veneer and plywood industry.

In contrast to practice in most countries,
for many years much of the green rotary
veneer peeled in Australia has been dried
in the open air. Air-drying with the veneer
racked vertically in horizontal fingers has
proved economical both in labour and
installation costs under the prevailing climatic
conditions, drying time in good drying
weather ranging from 1 to 3 days for 1/16-in.
thickness and the dried quality has usually
been satisfactory with a minimum of splits
and buckling.

More recently, drying time and moisture
content control have become increasingly
important, especiallytl1e latter, since syn
thetic adhesives are often hot-pressed at
temperatures well above 212 of, making Iow
veneer moisture content essential. Roller and
mesh belt mechanical driers have been used
successfully, but the installed cost per unit
output is relatively high, especially for the
comparatively small production plants com-

. mon in Australia. On the other hand,
counter flow progressive and compartment
kilns using the economical vertical racking
have not been entirely successful when drying
green veneers because of the high incidence
of splitting and buckling. These c1ifiiculties
led to a study of the factors involved and
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Fig. i.-Prototype screen drier for 7 by 3 It 1'eneers
during first stages 0/ construction.

ultimately to the C.S.LR.O. cross-circulation
screen drier.

Theoretical considerations and laboratory
tests indicated that fairly rapid air circulation
with uniformity of air temperature and
humidity were essential to good veneer
drying quality. Field studies in 1949 showed
that air velocities and temperatures in both
cross-circulation and counter-flow progres
sive kilns using vertical racking varied con
siderably throughout the drying zone.

A laboratory investigation was therefore
undertakeJi to determine possible methods
of improvement of commercial design and
to determine the. effectiveness of such an
improvement. Extensive experime.nts led to
the development of a special screen straight
ener which consisted of square, planed strips
of dry pine spaced horizontally at intervals
on vertical studs. This screen was placed
between the kiln side space and the drying
zone. A double screen with horizontal strips
mounted on both sides of the vertical studs
ultimately proved more satisfactory than the
single screen and gave a slightly better air
distribution with very little increase in space
requirements. However, in order to provide
for fan reversal during drying, a screen on
each side of the charge space was necessary.
The ducts formed by the vertical veneer
sheets and the horizontal supporting fingers
appeared to assist in maintaining uniform



flow once this was established. It was antici- 
pated that the racked charge would have a 
sufficiently low resistance to air flow so that 
the air distribution established by the screens 
would not be seriously disturbed. 

The results of laboratory tests were very 
satisfactory and made it quite clear that the 
very moderate scl~edules being used in many 
commercial kilns were dictated by the defi- 
ciencies of the drying unit rather than by 
thb limiting cliaracteristics of most suitable 
schedule conditions for vertically racked 
veneers. It was accordingly considered that 
a commercial cross-circulation kiln using 
screen straighteners could be constructed 
economically and should be an effective 
drier for green veneers. 
Design and Constrrcction of Conznzercinl 

Screen Drier 
The first commercial unit constructed was 

a 26 ft long cross-flow, compartment-type 
drier with a charge capacity of 240 sheets, 
designed for double width kiln trucks holding 
veneer sheets of up to 90 by 42 in. green 
dimensions. The results with this prototype 
were so satisfactory that a similar 26 ft long 
compartment unit suitable for drying veneers 
up to 102 by 58 in. has since been installed at 
the same plant. The former unit is shown 
in Figure 1. 

The screened design can be used for any 
desired kiln length appropriate to production 
and layout and is equally applicable to 
cross-flow progressive units. If factory con- 
ditions warrant, a moisture equalizing zone 
could be added for accurate adjustment of 
final moisture content after drying. 

The unit is fitted with low cost, flat- 
bladed propellor fans providing air velocities 
of about 600 ft/min, while finned heater units 
are used to obtain the gkessary heat transfer 
at the high drying rates obtained. Vents 
are designed to maintain wet-bulb tem- 
peratures of about 110 "1; with green veneers 
even when dry-bulb temperatures rise to 
180" or 200 OF. 

Three vents per fan forming three rows of 
vents instead of the usual two in  cross- 
circulation kilns were adopted in con- 
junction with the single row finned heaters. 
Vents in each row are linked together. The 
third row of vents takes advantage of the 
pressure drop across the heaters and permits 
settings to exhaust only air which is passed 
through the drying charge. 

The double straightener screens developed 
in the laboratory were adopted. The final 
screen is based on I$-in. square strips 
set at !-in. spacing. These dimensions were 
determined by field tests, since the resistance 
necessary to provide adequate circulation 
correction depends on the combination of 
fan, heater, side space, and kiln proportions. 
The top of the screen should coincide with 
the top of the longest veneer sheets, and the 
area between screen and sub-ceiling must be 
closed, as must the area below the veneer 
sheets. 

Constructional materials are generally not 
critical because of the moderate temperatures 
and comparatively uniform drying conditions 
used. Plywood or asbestos-cement is suitable 
for sub-ceilings and fall shrouds. Walls and 
roof may be in masonry or concrete, or 
even insulated metal panels. Insulation re- 
quirements should be considered for each 
particular application, but are usually not 
important under Australian conditions. 

Simple roller-track type hangers carrying 
light-weight doors without special seals are 
satisfactory since the kiln is practically at 
atmospheric pressure throughout the drying 
zone. 

The high wet-bulb depression and moderate 
temperatures used cause little corrosion in 
fan joists, fans, and fan shafts, and an 
occasional coating with a corrosion resistant 
paint is all that is required. 

Advantages of the commercial screen drier 
as compared with a mechanical roller or mesh 
belt drier are the low capital cost, ease of 
construction using untrained personnel, and 
the small number of moving parts with con- 
sequent ease of maintenance. Four kilns, 
are at present in operation, including two at 
the plant where the prototype was installed. 
The cost of a complete unit with best con- 
struction and materials, including kiln trucks 
and loading winch, is estimated to be £4,000. 
The charge capacity for a unit about 26 ft 
long internally is approximately 250 sheets. 
In the unit designed to dry sheets of 7 by 
3 ft final size, 1116-in. veneers can be dried in 
times varying from 30 to 60 mill according 
to species. Tf a loading of full-length sheets 
is assumed, then at a drying time of a little 
under 40 min, about I$ charges an hour 
can be dried with an output of about 7500 
sq. ft. On this basis the unit cost is a little 
over 10s. per sq. ft. of dried veneer output 

flow once this was established. It was antici- The double straightener screens developed
pated that the racked charge would have a . in the laboratory were adopted. The final
sufficiently low re.sistance to air flow so that screen is based on 1i-in. square strips
the air distribution established by the screens set at i-in. spacing. These dimensions were
would not be seriously disturbed. determined by field tests, since the resistance

The. results of laboratory tests were very necessary to provide adequate circulation
satisfactory and made it quite clear that the correction depends on the combination of
very moderate schedules being used in many fan, heater, side space, and kiln proportions.
commercial kilns were dictated by the defi- The top of the screen should coincide with
ciencies of the drying unit rather than by the top of the longest veneer sheets, and the
th~ limiting characteristics of most suitable area between screen and sub-ceiling must be
schedule conditions for vertically racked closed, as must the area below the veneer
veneers. It was accordingly considered that sheets.
a commercial cross-circulation kiln using Constructional materials are generally not
screen straighteners could be constructed critical because of the moderate temperatures
economically and should be an effective and comparatively uniform drying conditions
drier for green veneers. . used. Plywood or asbestos-cement is suitable
Desigll alld COllstl'llctioll of Commercial for sub-ceilings and fan shrouds. Walls and

Screell Drier roof may be in masonry or concrete, or
The first commercial unit constructed was even insulated metal panels. Insulation re

a 26 ft long cross-flow, compartment-type quirements should be considered for each
drier with a charge capacity of 240 sheets, particular application, but are usually not
designed for double width kiln trucks holding important under Australian conditions.
veneer sheets of up to 90 by 42 in. green Simple roller-track type hangers carrying
dimensions. The results with this prototype light-weight doors without special seals are
were so satisfactory that a similar 26 ft long satisfactory since the kiln is practically at
compartment unit suitable fot drying veneers atmospheric pressure throughout the drying
up to 102 by 58 in. has since been installed at zone.
the same plant. The former unit is shown The high wet-bulb depression and moderate
in Figure 1. temperatures used cause little corrosion in

The screened design can be used for any fan joists, fans, and fan shafts, and an
desired kiln length appropriate to production occasional coating with a corrosion resistant
and layout and is equally applicable to paint is all that is required.
cross-flow progressive units. If factory con- Advantages of the commercial screen drier
ditions warrant, a moisture equalizing zone as compared with a mechanical roller or mesh
could be added for accurate adjustment of belt drier are the low capital cost, ease of
final moisture content after drying. construction using untrained personnel, and

The unit is fitted with low cost, flat- the small number of moving parts with con
bladed propellor fans providing air velocities sequent ease of maintenance. Pour kilns,
of about 600 ft/min, whiJe finned heater units are at present in operation, including two at
are used to obtain the .p~tessary heat transfer the plant where the prototype was installed.
at the high drying rates obtained. Vents The cost of a complete unit with best COll

are designed to maintain wet-bulb tem- struction and materials, including kiln trucks
peratures of about 110 OF with green veneers and loading winch, is estimated to be £4,000.
even when dry-bulb temperatures rise to The charge capacity for a unit about 26 ft
180° or 200 0 P. long internally is approximately 250 sheets.

Three vents per fan forming three rows of In the unit designed to dry sheets of 7 by
vents instead of the usual two in cross- 3 ft final size, l/l6-in. veneers can be dried in
circulation kilns were adopted in con- times varying from 30 to 60 min according
junction with the single row finned heaters. to species. If a loading of full-length sheets
Vents il1 each row are linked together. The is assumed, then at a drying time of a little
third row of vents takes advantage of the under 40 min, about It charges an hour
pressure drop across the heaters and permits can be dried with an output of about 7500
settings to exhaust only air which is passed sq. ft. On this basis the unit cost is a little
through the drying charge. over IOs. per sq. ft. of dried veneer output

7



per 11s. This figure is considerably below the 
price of imported mechanical driers ex- 
Germany or the United States, for which 
costs vary between £1 and £3, according to 
the size of installation. 

The screen drier does not, however, 
possess special technical advantages compared 
with roller or mesh belt mechanical units, 
since in these the veneer movement com- 
pcnsatcs auton~atically for minor deficiencies 
in circulation and temperature distribution. 

LonrZing the Kiln 
Two different ~~iet l iods of loading and 

~ ~ ~ i l o a d i n g  have been used with screen driers. 
The iirst method uscs double width trucks, 

each measuring 8 by 4 ft, constructed of 
timber with steel bracing. Each truck is 
equipped with six Cull swivelling castor wheels 
and fitted with six sets of horizontal fingers 
in vertical alignment, approximately equi- 
distantly spaced over a total height of 7 ft. 
Six trucks of gseen veneer are aligned on a 
guide track a t  the "green" end of the kiln. 
When the clrying of the previous charge is 
complete the kiln doors are opened at  both 
ends. The dry truclts are then coupled to tlie 
green charge behind them and the kiln is 
unloadecl and reloaded in one operation with 
the aid of a winch. The dry trucks are then 
taken to  an unloading bay, passed on for re- 
loading and then re-aligned in the guide at  
tlie "green" end of the kiln. Eighteen trucks 
are usually provided to allow for six spares. 

In the second method, two large trucks are 
used. These may be constructed of steel 
channels for chassis frame and uprights. The 
truclts are provided with sets of horizontal 
fingers i n  vestical alignment. A truck of this 
type with seven sets of fingers for 8 ft sheets 
is shown in Figure 2. Single sets of rails 
run through and extend on beyond the 
kiln at each end. The kiln trucks are coupled 
together in tandem and are pulled in and out 
of the kiln by a friction winch with reversible 
drive. In operation, the trucks are unloaded 
and re-loaded alternately, one tjeing unloaded 
and re-loaded while the other is it1 the kiln. 
The actual choice of the type of truck must 
depend on tlie operating conditions of a 
particular installation. 

The dry-bulb temperature control neecis 
little attention and can be set manually 
without difficulty, but automatic control is 
preferable when steam economy is important. 

Wet-bulb temperatures are maintained 
fairly well by pre-determined manual setting 
of the vents but can be kept under automatic 
contl-01 if so desired. This will also result 
in additional steam economy where sequired 
and minimize necessary supervision. 

The time required to kiln dry the veneer 
to slightly less than 8 per cent. was initially 
determined by experiment. Temperature 
differentials in the side ducts also gave a 
reasonably accurate indication. From data 
contained in Divisional laboratosy records, 
it has been shown that fos a given set of 
kiln conditions and a known species a n d  
thickness, tlie difference i n  temperature 
readings between thern~ometers placed in the 
ducts is related to the moisture content of 
the dsied veneers. This method is being 
refined and an alarm has been built to 
indicate automatically when the veneer is 
dry. 

Dsawings and specifications, togetlics with 
advice on installation and operation, are 
available on application to the Chief, 
Division of Forest Products, C.S. 1. R .O., 
69-77 Y a m  Bank Road, South Melbourne. 
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per hr. This figure is considerably below the
price of imported mechanical driers ex
Germany or the United States, for which
costs vary between £1 and £3, according to
the size of installation.

The screen drier does not, however,
possess special technical advantages compared
with roller or mesh belt mechanical units,
since in these the veneer movement com
pensates automatically for minor deficiencies
in circulation and temperature distribution.

Loading the Kiln
Two different methods of loading and

unloading have been used with screen driers.
The first method uses double width trucks,

each measuring 8 by 4 ft, constructed of'
timber with steel bracing. Each truck is
equipped with six full swivelling castor wheels
and fitted with six sets of horizontal fingers
in vertical alignment, approximately equi
distantly spaced over a total height of 7 ft.
Six trucks of green veneer are aligned on a
guide track at the "green" end of the kiln.
When the drying of the previous charge is
complete the kiln doors are opened at both
ends. The dry trucks are then coupled to the
green charge behind them and the kiln is
unloaded and reloaded in one operation with
the aid of a winch. The dry trucks are then
taken to an unloading bay, passed on for re
loading and then re-aligned in the guide at
the "green" end of the kiln. Eighteen trucks
are usually provided to allow for six spares.

In the second method, two large trucks are
used. These may be constructed of steel
channels for chassis frame and uprights. The
trucks are provided with sets of horizontal
fingers in vertical alignment. A truck of this
type with seven sets of J)l1gers for 8 ft sheets
is shown in Figure 2::' Single sets of rails
rUll through and extend on beyond the
kiln at each end. The kiln trucks are coupled
together in tandem and are pulled in and out
of the kiln by a friction winch with reversible
drive. In operation, the trucks are unloaded
and re-loaded alternately, one Being unloaded
and re-loaded while the other is in the kiln.
The actual choice of the type of truck must
depend 011 the operating conditions of a
particular installation.

Fig. 2.,-Screells inside drier for 8 by 4 jt veneers.
Empty veneer trucks call be seen in the background.

Control

The dry-bulb temperature control needs
little attention and can be set manually
without difficulty, but automatic control is
preferable when steam economy is important.

Wet-bulb temperatures are maintained
fairly well by pre-determinecl manual setting
of the vents but can be kept under automatic
control if so desired. This will also result
in additional steam economy where required
and minimize necessary supervision.

The time required to kiln dry the veneer
to slightly less than 8 per cent. was initially
determined by experiment. Temperature
differentials in the side ducts also gave a
reasonably accurate indication. From data
contained in Divisional laboratory records,
it has been shown that for a given set of
kiln conditions and a known species and
thickness, the difference in temperature
readings between thermometers placed in the
ducts is related to the moisture content of
the dried veneers. This method is being
refined and an alarm has been built to
indicate automatically when the veneer is
dry.

Drawings and specifications, together with
advice on installation and operation, are
available on application to the Chief,
Division of Forest Products, C.S.l.R.O.,
69-77 Yarra Bank Road, South Melbourne.

This Newsletter, prepared for general circulation by the Division of Forest Products, c.SJ.R.a., p.a, Box 18,
South Melbourne, S.C.5, is issued free, all request to members of the timber trade and timber users. Its contents

may be reprinted without special permissioll.
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Recent Studies on "Ash" Type Hardwoods 
Collapse Intensified by Heating while Green 

By J.  W. GOTTSTEIN ancl 3. McCO M BE, Sensorzing Section 

IT IS well known that the prolonged drying of 
Australian "ash" type sawn eucalypts at  
elevated temperatures and high humidities 
frequently causes excessive, and sometimes 
non-removable, collapse. Furthermore, both 
field and laboratory experiments have indi- 
cated that temperature is a factor of major 
importance, independent of other drying 
conditions. Confirmation on these points 
was recently obtained in scout tests on the 
drying of "ash" eucalypt veneers. Even more 
in~portantly, however, attention was drawn 
to the extent to which collapse susceptibility 
and intensity is increased by heating while the 
timber is in the green co;ldition. 

Peeler blocks were pr~bared from a log of 
alpine ash (Eucaljlytzis gignnten) and pre- 
heated a t  two temperatures, approximately 
110 O F  and 150 O F  respectively, the veneer 
obtained then being kiln dried. That from 
the blocks heated to the higher temperature 
invariably showed the greater gross shrinltage 
(normal shrinkage plus collapse), the average 
difference amounting to as much as 4 per 
cent. The general trend was found to be 
independent of the drying conditions. - 

This result was considered important, and 
a laboratory study followed in which a log 
of alpine ash and one of messmate stringy- 

bark (E. obliqtm) were each divided into 
three peeler blocks. One block of each 
species was given no preheating, whereas the 
others were preheated to 100 O F  ancl 135 O F  

respectively. Veneer was then peeled from 
each block in the usual way and dried in com- 
posite parcels under matched schedules. The 
gross shrinkage resulting again confirmed the 
temperature effect, as is shown in the table 
on page 2 (i.e. in all cases veneer from logs 
heated to the higher temperature showed 
m~ich the greater gross shrinkage during 
subsequent drying). 

Concurrently with the above work, short 
log lengths (cross sections) were taken from 
the two logs mentioned above, cut into seg- 
ments, and subjected to several different 
preliminary heat treatments ranging from 
soalcing in water at  70 O F  to steaming at  
212 O F  for 45 hr. The segments were then air 
dried in the laboratory. In all cases the effect 
of preliminary heating in water, or stea~ning 
at  212 OF, was to produce a great increase in 
the severity of the gross shrinltage occurring 
during subsequent air drying; this is illus- 
tsated on page 2. In segments from the log 
showing the lesser collapse, the gross shrink- 
age was more than doubled by the heat 
treatment a t  212 O F .  The effect on segments 
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Recent Studies on "Ash" Type Hardwoods
Collapse Intensified by Heating while Green

By J. W. GOTTSTEIN and B. McCOMBE, Seasoning Section

IT IS well known that the prolonged drying of
Australian "ash" type sawn eucalypts at
elevated temperatures and high humidities
frequently causes excessive, and sometimes
non-removable, collapse. Furthermore, both
field and laboratory experiments have indi
cated that temperature is a factor of major
importance, independent of other drying
,conditions. Confirmation on these points
was recently obtained in scout tests on the
drying of "ash" eucalypt veneers. Even more
importantly, however, attention was drawn
to the extent to which collapse susceptibility
and intensity is increased by heating while the
timber is in the green condition.

r
Peeler blocks were pr~pared from a log of

alpine ash (Eucalyptus gigantea) and pre
heated at two temperatures, approximately
110 OF and 150 of respectively, the veneer
obtained then being kiln dried. That from
the blocks heated to the higher temperature
invariably showed the greater gross shrinkage
(normal shrinkage plus collapse), the average
difference amounting to as much as 4 per
cent. The general trend was found to be
independent of the drying conditions.

This result was considered important, and
a laboratory study followed in which a log
of alpine ash and one of messmate stringy-

bark (E. obliqua) were each divided into
three peeler blocks. One block of each
species was given no preheating, whereas the
others were preheated to 100 OF and 135 OF
respectively. Veneer was then peeled from
each block in the usual way and dried in com
posite parcels under matched schedules. The
gross shrinkage resulting again confirmed the
temperature effect, as is shown in the table
on page 2 (i.e. in all cases veneer from logs
heated to the higher temperature showed
much the greater gross shrinkage during
subsequent drying).

Concurrently with the above work, short
log lengths (cross sections) were taken from
the two logs mentioned above, cut into seg
ments, and subjected to several different
preliminary heat treatments ranging from
soaking in water at 70 OF to steaming at
212 OF for 48 hr. The segments were then air
dried in the laboratory. In all cases the effect
of preliminary heating in water, or steaming
at 212 OF, was to produce a great increase in
the severity of the gross shrinkage occurring
during subsequent air drying; this is illus
tJ'ated on page 2. In segments from the log
showing the lesser collapse, the gross shrink
age was more than doubled by the heat
treatment at 212°F~ The effect on segments
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treated in water at 100 "I; and 140 "F was 
less obvious. 

The wide difTerence in shsinkage beliaviour 
caused by the preliminary treatment has led 
to scout tests aiming at evolving a simple 
method for testing the heat "sensitivity" of 
logs in tended for veneer prod uction . Pre- 
liminary results indicate that segments about 
2 in. thick, steamed for 48 hr and oven dried, 

f 
and tilnes. 

Certain tentative conclusions can already 
be drawn from the work. These are : 

( ( 1 )  in preparing collapse-susceptible euca- 
lypts of the "ash" type for peeling, tempera- 
tures and heating times must be held to a 
iiiinimum compatible with good peeling 
cli~ality ; the temperature psobably should 
riot exceed about 110 O F .  

Gross LP~yiug Sl~si~tknge:': of' ,IG in. "Aslt" Ez~tllypt Veneer' irt D1yi11g to 12 per cel~t. 
Moistzir'e Content 

I 

I 
, 
I I , Peeling - 

-.-- - - 

1 ( F )  
I I , Temp. Cornnie~ c ~ a l  Screen Dl let 

200 'F Dl y-bulb 

I 
100-1 10 "F Wet-bulb 
Dlying time: 25 win , _ _  - --- 

Log No. 1 1 60 8.0 
(Alpine ash) 100 8.5 

9.2 

I 
Log No. 2 j 60 

(Messmate 100 
stringyberk) 1 135 

I 

Gross Shrinkage* (II4 
- - - - - -- - - - - - - 

I Commercial Kiln I Laboratory Kiln 
200 F Dr-y-bulb (approx.)/ 170-1 SO F DI y-bulb 
l I0 ' F  Wet-bulb (approx.), 100-1 l0 F Wet-bulb 

Drying time: 30 min I D~ying  time: 35 min 

W o r m a l  shrinkage plus collapse. 

can give a very good indication of subsequent ( h )  Green sawn "ash" eucalypt timbers 
sl~rinl<age and drying beliaviour. Other work ~ i i i ~ s t  not, under any circumstances, be given 
concerned with these and other species is also a heat treatment before drying. It is believed 
proceeding in the laboratory, small speci- that attempts have been made recently to 
niens being used to determine temperature improve the drying of sawn "ash" boards by 
serisitivity over a wide range of temperatures giving steam treatments prior to air drying: 

the effect of this can only be disas- 
trous. 

(c) Reconditioning should not be 
attempted until the moisture content 
is reduced to a value sufficiently low 
to ensure avoidance of temperature 
damage. Unpublished laboratory 
work indicates tha! it is n c t  safe to 
recondition until "core" ~noisture 
content, as tested will1 a rnoistirre 
meter and nails driven to the centre 
or  the timber section, is below 30 per 
cent. 

Efrect o f  rfeomirtg nt 212 -1: f o r  45 111 orr /hr  
srtbseqrient rf t~-ing Drlraliortr o/ etrcl-q nit1 cep- 
rirerrts of nrlr errctrllpt. ( A )  S/cnrmd for 48 / ! I  

nrid nit dried, ~ h r  irrlt age irr or Pn 34"{, 
( B )  U~ttseo/ed nut/ air c/r ied, dii iriltnge irr nr ro 
147;. (The hot k-piece ort errclr \~~17ierr/  Y ~ ~ O I V C  

llre onllirre o/ the regmcril nl llic c.om~?tc~rc cri~e~rt 
o f  dr I i n ~ ,  i.c I I ~ P I I  yr ee17 ) 

treated in water at 100 of and 140 of was
less obvious.

The wide dilTerence in shrinkage behaviour
caused by the preliminary treatment has led
to scout tests aiming at evolving a simple
method for testing the heat "sensitivity" of
logs intended for veneer production. Pre
liminary results indicate that segments about
t in. thick, steamed for 48 hr and oven dried,

and times.
Certain tentative conclusions can already

be drawn from the work. These are:
(a) In preparing collapse-susceptible euca

lypts of the "ash" type for peeling, tempera
tures and heating times must be held to a
minimum compatible with good peeling
quality; the temperature probably should
not exceed about 110 oF.

Gross Dryillg Shrillkage* of --lir ill. "Ash" Eucalypt Velleer ill Dryillg to 12 per cellt.
Moisture Content

16·0
16·1
17·7

14·8
16'5
17·5

Gross Shrillkage* C{)

13·3
14·6
16'1

60
100
135

T:nlber
•

i ~e~~~~~ 1-~~I~~~~~I~~~:~-;-~I'~~n~l:i~:' --~~~-J~~~~~~'~~~~~ll~-----I-- -Zaboratory Kiln

("F) I 200 elF Dry-bulb 200 OF Dry-bulb (approx.)i 170- 180 'F Dry-bulb

I
JOO-IIO OF Wet-bulb 110 "F Wet-bulb (approx.)! 100-110 'F Wet-bulb
Drying time: 25 min I Drying time: 30 mill I Drying time: 35 mill

--------1---- --------------.-----------j---------.----------------

Log No. I I 60 8·0 I 8·5 I 8,2
(Alpine ash) I! JOO . 8·5 I 9·0 ! 9·2

135 9'2 10·5 10·6
---I ----------- -----------.----------

Log No. 2 !
(Messmate
stringybark)

* Normal shrinkage plus collapse.

can give a very good indication of subsequent
shrinkage and drying behaviour. Other work
concerned with these and other species is also
proceeding in the laboratory, small speci
mens being used to determine temperature
sensitivity over a wide range of temperatures

(b) Green sawn "ash" eucalypt timbers
must not, under any circumstances, be given
a heat treatment before drying. Jt is believed
that attempts have been made recently to
improve the drying of sawn "ash" boards by
giving steam treatments prior to air drying:

the effect of this can only be disas
trous.

(c) Reconditioning should not be
attempted until the moisture content
is reduced to a value sufficiently low
to ensure avoidance of tem pera ture
damage. Unpublished laboratory
\vo1'k indicates that it is not safe to
recondition until "core" moisture
content, as tested with a moisture
meter and nails driven to the centre
of the timber section, is below 30 per
cent.

EfFect ()l steaming at 212 (F for 48 hI' on the
subsequent drying bchm'iour 01' end-grain seg
mellfs of ash eucalypt. (A) Steamed for 48 h r
and air dried, shrinkage in area: 34'~<,:

(8) Untreated and air dried, shrinkage in area:
14/~. (The back-piece on each segment show)
the outline 01' the segmcnt at the commencement
ol drying, i.e. Il'hen green.)



PROPERTIES OF AUSTRALIAN TIMBERS 

b u t t  
B L A C I ~ U T T  is the standard common name of 
the tirn ber described botanically as Er~ccilyptrrs 
pilulrri,~ Sni. Tlie common name, wliicli is 
used tl~rougliou t the range of its occurrence, 
is suggested by the charring by bush fires of 
tlie fibrous bark a t  tlie base of the trunk. 

Habit nnd Distribrrtioit 
This species is distributed along the coastal 
belt of eastern Australia from the Victorian- 
New South Wales border to Queensland as 
far north as Fraser Island. I t  is one of tlie 
most common trees in these coastal forests 
and flourislies best on well drained sites 
within the continuous rainfall belt. 

Tlie tree itself attains a height of up to 
150 ft and has been recorded as attaining an 
extremely large buti diameter of 14 ft, al- 
though ordi~iarily its butt diameter is about 
3 ft. It is a fast growing and sturdy tree. 
Its bark is coarse and fibsoits a t  the butt, 
changing above this to smooth white gum 
type wliich then extends througliout the 
trunk arid branches. 

The timber is light brown to brown in colour, 
but when freshly c ~ ~ t  sonietimes has a pinkish 
tinge. I t  is of open texture and is usually 
straight grained, or sometimes slightly inter- 
locked. Small gum veins are characteristic. 
It has no  special figure. It  is of medium 
density, ranging from 43.5 to 62, and averag- 
ing 54 lb/cu. ft. when dried to 12 per cent. 
moisture content. Seasoning may be carried 
out wifhoi~t niuch difliculty, although some 
checking of bacltsawn material is dificult to 
avoid. It may be kiln d1j6d off the saw, but 
partial air drying follo~\;ect by kiln drying is 
more economical. Collapse and warping 
occasionally occus, but this is not sesjous as 
the species responds to reconditioning. I n  
drying from tlic green condition to 13 per 
cent. moisture content, its shrinkage averages 
4.2 pel cent. in the radial (q~rartessawn) 
direction, and 7.2 per cent. in the tangential 
(backsawn) clirection. It is ranked about 
eqrtal to spotted gun1 in durability. It  is 
some\vhat hard, strong, stifr, and tough, and 
is classifiecl as a group 13 timber. It is readily 
worked with hand or machine tools. 

Blnckbuft. (Photo: Queensland Department of Foresti-y.) 

uses 
Blackbutt is a most u s e f ~ ~ l  timber for general 
construction. It is largely used for bearers, 
joists, plates, studs, rafters and battens in 
dwelling construction. I t  is in good clemand 
for flooring and weatlierboards wliere a light 
coloured, durable timber is required. I n  
tram cars or railway carriages it is used fos 
body framing and pillars. It  finds some 
market for bridge planking, sleepers, electric 
transmission poles and crossarms. It is 
sought after for splitting into posts, rails a n d  
palings. I t  has been used satisfactorily for 
paving blocks and wood-wool. 

Blackbutt is one of four major linscin~oocis 
of New Soutli Wales. It is available in a fir11 
sange of scantlilig sizes, as boards, and as 
 nill led proclucts. 

Additional infor~iiation on this timbes 
is available froni tlie forestsy authorities 
in New Soutli Wales and Queensland, and 
from tlie Chief, Division of Forest Psoditcts, 
C.S.I.R.O., 69-77 Yasra Bank Road, South 
Melbourne. 

PROPERTIES OF AUSTRALIAN TIMBERS

Blackbutt
BLACKBUTT is the standard common name of
the timber described botanically as Eucalyptus
pillllaris Sm. The common name, which is
~,sed throughout the range of its occurrence,
]s suggested by the charring by bush fires of
the fibrous bark at the base of the trunk.

Habit and Distribution
This species is distributed along the coastal
belt of eastern Australia from the Victorian
New South Wales border to Queensland as
far north as Fraser Island. It is one of the
most common trees in these coastal forests
and flourishes best on well drained sites
within the continuous rainfall belt.

The tree itself attains a height of up to
150 ft and has been recorded as attaining an
extremely large butt diameter of 14 ft, al
though ordinarily its b.utt diameter is about
3 ft. It is a fast growing and sturdy tree.
Its bark is coarse and fibrous at the butt,
changing above this to smooth white gum
type which then extends throughout the
trunk and branches.

Timber
The timber is light brown to brown in colour,
but when freshly cut sometimes has a pinkish
tinge. It is of open texture and is usually
straight grained, or sometimes slightly inter
locked. Small gum veins are characteristic.
It has no special figure. It is of medium
density, ranging from 43'5 to 62, and averag
ing 54 lb/cu. ft. when dried to 12 per cent.
moisture content. Seasoning may be carried
out without much difTlculty, although some
checking of backsawn material is difficult to
avoid. It may be kiln dr.i~d ofT the sa\-v, but
partial air drying foIlov.;ed by kiln drying is
more economical. Collapse and warping
occasionally occur, but this is not serious as
the species responds to reconditioning. In
drying from the green condition to 12 per
cent. moisture content, its shrinkage averages
4·2 per cent. in the radial (quartersawn)
direction, and 7·2 per cent. in the tangential
(backsawn) direction. It is ranked about
equal to spotted gum in durability. It is
somewhat bard, strong, stilT, and tough, and
is classified as a group B timber. It is readily
worked with band or machine tools.
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Blackbutt. (Photo: Queensland Department of Forestry.)

Uses

Blackbutt is a most useful timber for general
~o.nstruction. It is largely used for bearers,
JOIsts, plates, studs, rafters and battens in
dwelling construction. It is in good demand
for flooring and weatherboards where a light
coloured, durable timber is required. In
tram cars or railway carriages it is used for
body framing and pillars. It finds some
market for bridge plan king, sleepers, electric
transmission poles and crossarms. It is
sought after for splitting into posts, rails and
palings. It has been used satisfactorily for
paving blocks and wood-wool.

A J'ailabili ty

Blackbutt is one of four major hardwoods
of New South Wales. It is available in a full
range of scantling sizes, as boards, and as
milled products.

Additional information 011 this timber
is available from the forestry authorities
in New South Wales and Queensland, and
from the Chief, Division of Forest Products,
C.S.I.R.O., 69--77 Yarra Bank Road, South
Melbomne.



Interestin 

Any large research laboratory suclt as  the Division 
of Forest Products requires a range of highly 
specialized a11d often very costly equipment. Much 
of this may be purchased from rnarlufacturers of 

kxierltific apparatus; some, however, must be 
clesigued for a specific purpose, herice it would uot 
be available cornmercially. Some of tliis equip- 
ment has been designed and built by the Divisioo 
and will be featured in future issues of the Nems- 
letter. 

A Robot Analyser: The Craig Machine 
Lignin is an important co~istituent of wood, 

being the cementilig material binding the 
fibres together. To produce paper pulp by 

. cliemical means, the lignin must be removed, 
leaving the fibres free to be formed into 
paper. Lignin is thus a waste product of the 
pulping industry, and norliially is used as a 
fuel at  the pulp niill, although sliiall quan- 
tities have been used to produce otlier chemi- 
cals. 

In tlie investigation of possible uses of 
1 ignin for the production of otlier usefi~l 
clle~nicals, drugs, flavourings and similar 
compounds, it is necessary to separate the 
lignin from otlier cliemically similar sub- 
stances with wliich it is norinally mixed, and 
tlie nietliod of separation is based on the 
differing solubilities of these substances in 
different liquids. The method involves a 
considerable aniount of slialtitig and decant- 
ing of tlie mixtures, and a piece of apparatus 

Tire Craig r~lrrchir~e slrolving the fifty tsansjier 
tzibes arid r?rechn~ricnl J m t i o n  collector. 

known as tlie Craig machine was invented 
for this process. As tliis machine is not 
available cotnmercially, a fully auton~atic 
Craig machine has been designed and built 
by the Division. 

The machine, which contains 50 transfer 
tubes for shaking and decanting the solutions, 
is shown here. Beliind the wall is the mecli- 
atiical driving unit which imparts tlie shaking 
and transfer movemetits to the frame of 
tubes ; also an electronic unit wliich controls 
all operations automatically. Thus, a separa- 
tion which might take months i f  conducted 
manually, can be carried out i n  a matter of 
clays. Moreover, the machine need not be 
limited to separations connected with the 
ai~alysis of lignin, and takes its place among 
many getieral purpose items of labosatory 
equipment. 

, THE FIFTEENTH Pulp3nd Paper Cooperative 
Research Conference was held at tlie Division 
of Forest Psoducts, January 23-27, and was 
attended by oficers of the Division and 
representatives of Australian Paper Man u- 
f i ~ t i ~ s e r s  Ltd., Associated Pulp and Paper 
Mills Ltd., Australian Newsprint Mills Ltd., 
and N.Z. Forest Products Ltd. 

Ds. A. J. Stainm of the United States 
Forest Products Laboratory, Madison, Wis., 
who is visiting Australia as a Senior Full- 

bright Fellow, was also present. 
Dr. S. 1-1. Bastow, a member of the Exe- 

cutive of C.S.I.R.O., opened the Confesence, 
and subjects discussed included the fostiiation 
of reaction wood during growth, tlie cheni- 
istry asid pulping of tension wood, growth 
and development of cells, cell wall structuse, 
pliysico-chemical studies of cellulose and 
cellulose fibres, lignin, polysaccliai~ides, wood 
a d  bark extractives, and pulping investiga- 
tions. 

Tllis Newsletter, prqmred for gerresal circulrrtio~r by the Division of Forest Prorlrict.~, C.S.I.R.O., P.O. Box 18, 
Sorrrll Mell~oiiixe, S.C.5, is isslieci fiee, on request to menrber.s of tlze timber. trade and tirrlber risers. Its confeirts 

nlny bc r.epinterl I{-ithout spcinl permission. 
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Interesting ~Equipment

at the 'Division
Any large research laboratory such as the Division
of Forest Products requires a range of highly
specialized and often very costly equipment. Much
of this may be purchased from manufacturers of
"scientific apparatus; some, however, must be
designed for a specific purpose, hence it would not
be available commercially. Some of this equip
ment has been designed and built by the Division
and will be featured in future issues of the News
letter.

A Robot Analyser: The CI'aig Machine
Lignin is an important constituent of wood,

being the cemen ting material binding the
fibres together. To produce paper pulp by
chemical means, the lignin must be removed,
leaving the fibres free to be formed into
paper. Lignin is thus a waste product of the
pulping industry, and normally is used as a
fuel at the pulp mill, although small quan
tities have been used to produce other chemi
cals.

In the investigation of possible uses of
lignin for the production of other useful
chemicals, drugs, flavourings and similar
compounds, it is necessary to separate the
lignin from other chemically similar sub
stances with which it is normally mixed, and
the method of separation is based on the
differing solubilities of these substances in
different liquids. The method involves a
considerable amount of shaking and decant
ing of the mixtures, and a piece of apparatus

The Craig machine showing the fifty tranlfer
tubes and mechanical fraction collector.

known as the Craig machine was invented
for this process. As this machine is not
available commercially, a fully automatic
Craig machine has been designed and built
by the Division.

The machine, which contains 50 transfer
tubes for shaking and decanting the solutions,
is shown here. Behind the wall is the mech
anical driving unit which imparts the shaking
and transfer movements to the frame of
tubes; also an electronic unit which controls
all operations automatically. Thus, a separa
tion which might take months if cond ucted
manually, can be carried out in a matter of
days. Moreover, the machine need not be
limited to separations connected with the
analysis of lignin, and takes its place among
many general purpose items of laboratory
equipment.

Pu1jJ artd PCljJer Researclt COltjerertce
THE FIFTEENTH Pulfl)~nd Paper Cooperative
Research Conference was held at the Division
of Forest Products, January 23-27, and was
attended by officers of the Division and
representatives of Australian Paper Manu
facturers Ltd., Associated Pulp and Paper
Mills Ltd., Australian Newsprint Mills Ltd.,
and N.Z. Forest Products Ltd.

Dr. A. J. Stamm of the United States
Forest Products Laboratory, Madison, Wis.,
who is visiting Australia as a Senior Full-

bright Fellow, was also present.
Dr. S. H. Bastow, a member of the Exe

cutive of C.S.I.R.O., opened the Conference,
and subjects discussed included the formation
of reaction wood during growth, the chem
istry and pulping of tension wood, growth
and development of cells, cell wall structure,
physico-chemical studies of cellulose ancl
cellulose fibres, lignin, polysaccharides, wood
and bark extractives, and pulping investiga
tions.

This Newsletter, prepared for general circulation by the Division of Forest Pl'oducts, C.S.I.R.G., P.G. Box 18,
South Melbourne, S.C.5, is issued free, on request to members of the timber trade and timber users. Its contents

may be reprinted without special permission.
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CREEP IN WOOD 
B J ~  L. D. A R MSTRONG, Timber Ph.i?sics Sectior~ 

THE PERMISSIBLE load which a structural 
member can carry is calculated from data 
determined by testing a number of specimens 
in ~nechanical testing machines. The tests 
are referred t o  as short-term tests as their 
duration is only of a few minutes. In 
practice, however, structural members may 
carry loads for indefinite periods (dead 
loads), and may continue to  deform for 
months or  even years. This gradual increase 
in deformation with time under constant 
load is called creep, and is quite noticealjle 
in some structures. In  buildings it is par- 
ticularly evident in roof and floor systems. 

The   no st serious effect associated with 
creep in  wood is a reduction in strength 
under continuous loading. In structural 
design allowance is made for the effect of 
such loading, but a better knowledge of 
creep in wood is required to obtain precise 
design data. 

As a first stage in olrkining these data. a 
study of the efiect of creep in green and air- 
dry mountain ash subjected to continuous 
loading in bending, compression, tension, 
and shear has been made at this laboratory 
over periods of up to  several years. Although 
mountain ash is not primarily a structural 
timber it was chosen for the initial tests 
because it was readily available in large clear 
flitches reasonably close to  the laboratory. 

A large number of beams of square cross 
section were tested over various spans at 
stresses ranging from one-eight h to three 

times the working stress generally adopted 
for the species. l n  most cases they were set 
up out of doors. the temperatures and 
moisture contents of the material varying 
with climatic changes, but some were tested 
indoors under less variable conditions, or 
under controlled conditions of temperature 
and humidity. 

Main effects evident in these tests were: 
( a )  The deflections of the beams continued 

to increase at a generally diminishing rate 
for at least a year, the magnitude and rate 
of increase depending upon the temperature 
and inoisture content. The increases in the 
deflections of the initially green beams were 
about double those for the dry beams, and 
after 1 year the total deflections reached 
from three to  five times those obtained 
imniediately on loading. About one-halr of 
the creep was found to  be plastic in nature in 
tliat it remained as an irrecoverable deforma- 
tion, the remainder of the creep disappearing 
slowly after removal of the loads. 

(b) The increase in deflection occurring 
under constant load increased the tendency 
of the beams to buckle laterally. 

(c) The strength of the material under 
continuoi~s loading was less than that under 
short-term loading. A number of beams 
failed at stresses as low as 45 per cent. of 
the short-term ultimate stress in periods of 
up to 18 months. 

I n  addition to this work on beams, tests 
have been carried out on specinlens sub- 
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THE PERMISSIBLE load which a structural
member can carry is calculated from data
determined by testing a number of specimens
in mechanical testing machines. The tests
are referred to as short-term tests as their
duration is only of a few minutes. In
practice, however, structural members may
carry loads for indefinite periods (dead
loads), and may continue to deform for
months or even years. This gradual increase
in deformation with time under constant
load is called creep, and is quite noticeatHe
in some structures. In buildings it is par
ticularly evident in roof and floor systems.

The most serious effect associated with
creep in wood is a reduction in strength
under continuous loading. In structural
design allowance is made for the effect of
such loading, but a better knowledge of
creep in wood is required to obtain precise
design data. ,._

As a first stage in obi~'ining these data, a
study of the effect of creep in green and air
dry mountain ash subjected to continuous
loading in bending, compression, tension,
and shear has been made at this laboratory
over periods of lip to several years. Although
mountain ash is not primarily a structural
timber it was chosen for the initial tests
because it was readily available in large clear
flitches reasonably close to the laboratory.

A large number of beams of square cross
section were tested over various spans at
stresses ranging from one-eighth to three

times the working stress generally adopted
for the species. In most cases they were set
up out of doors, the temperatures and
moisture contents of the material varying
with climatic changes, but some were tested
indoors under less variable conditions, or
under controlled conditions of temperature
and humidity.

Main effects evident in these tests were:
(a) The deflections of the beams continued

to increase at a generally diminishing rate
for at least a year, the magnitude and rate
of increase depending upon the temperature
and moisture content. The increases in the
deflections of the initially green beams were
about double those for the dry beams, and
after I year the total deflections reached
from three to five times those obtained
immediately on loading. About one-half of
the creep was found to be plastic in nature in
t.hat it remained as an irrecoverable deforma
tion, the remainder of the creep disappearing
slowly after removal of the loads.

(b) The increase in deflection occurring
under constant load increased the tendency
of the beams to buckle laterally.

(c) The strength of the material under
continuous loading was less than that under
short-term loading. A number of beams
failed at stresses as low as 45 per cent. of
the short-term ultimate stress in periods of
up to 18 months.

In addition to this work on beams, tests
have been carried out on specimens sub-



jected to compt-essive and tensile stresses. 
These tests were done under controlled con- 
ditions of temperature and humidity. as the 
deformations were so sniall in  magnitude 
that changes in the dimensions of tlie wood 
with varying temperatures and moisture 
contents would have obscured the defor- 
mation due to creep. The total deformations 
occurring i n  2 years in both green and dry 
material under compressive and tensile loads 
were between two and three tinies those 
which occurred when the loads were fisst 
applied. A considerable reductio~i in 
strength was again evident. 

A further type of test which has been 
carried out is the shear test. Experin~ents 
conclucted on hoop pine and mountaiti ash 
under constant shear stress sliowect a similar 
general bcliavious to tlie tests alt'eady 
describeci. Increases in defosn~atioii of 
from one-and-a-half to  two tinies occul~ed 
within 2 months, at a diniinishin~ rate. 
Part of the cseep clefo~mation was irrccover- 
able and this portion was afrected most by 
teiiiperatu~-c, 

Tenipesati~rc has a marked effect 011 

creep, total deforniation and rate of defor- 
mation increasing with increasing tem- 
peratures. This effect was evident from 
tests carried out under controlled conditions 
of temperature and liumiciity in shear and 
bending. 

Beams tested out of doors showed marked 
increases in  tlie rate of deformation during 
the summer, apparently due to increased 
temperature and the effect of direct solat 
radiation on tlie top surfaces of tlie beams. 
It is thus possible that in stritctural members 
loaded for long periods, excessive total 
deformation may ultirnately result at stresses 
which appear satisfactory fos a year or two. 
Tests have been conirnenced to study this 
aspect over periods approaching the economic 
life of timber structi~res. 

As most of these tests have been 011 

mountain ash, it was decided to carry out 
siniilar tests on a major structural species 
to determine if there were any difference in  
their creep properties. Accordingly, black- 
butt was selected and similar tests on it have 
already been conimenced. 

Otlies experiments in progress are aimed a t  
qiving a better understanding of the rncch- 
L 

anisni of creep. Although the results may  
not be of direct practical value, t l~ey will 
serve to rediice testing time and the nu~nber 
of tests recluireci to sirpply adequate infor- 
mation. It  is hoped that they will also 
suggest measures to avoid, delay, 01- coun- 
teract tlie i~nclesisable effects of creep. 

Milch research on creep in wood remains 
to be done but the knowledge alseady 
gained will help to bring about safer and 
more economical building practice. 

jected to compressive and tensile stresses.
These tests were done under controlled con
ditions of temperature and humidity, as the
deformations were so small in magnitude
that changes in the dimensions of the wood
with varying temperatures and moisture
contents would have obscured the defor
mation due to creep. The total deformations
occurring in 2 years in both green and dry
material under compressive and tensile loads
were between two and three times those
which occurred when the loads were first
applied. A considerable reduction in
strength was again evident.

A further type of test which has been
carried out is the shear test. Experiments
conducted on hoop pine and mountain ash
under constant shear stress showed a similar
general behaviour to the tests already
descri bed. Increases in deformation of
from one-and-a-half to two times occurred
within 2 months, at a diminishing rate.
Part of the creep deformation was irrecover
able and this portion was affected most by
temperature.

Temperature has a marked effect on
creep, total deformation and rate of defor
mation increasing with increasing tem
peratures. This effect was evident from
tests carried out under controlled conditions
of temperature and humidity in shear and
bending.

Beams tested out of doors showed marked
increases in the rate of deformation during

. the summer, apparently due to increased
temperature and the effect of direct solar
radiation on the top surfaces of the beams.
It is thus possible that in structural members
loaded for long periods, excessive total
deformation may ultimately result at stresses
which appear satisfactory for a year or two.
Tests have been commenced to study this
aspect over periods approaching the economic
life of timber structures.

As most of these tests have been on
mountain ash, it was decided to carry out
similar tests on a major structural species
to determine if there were any difference in
their creep properties. Accordingly, black
butt was selected and similar tests on it have
already been commenced.

Other experiments in progress are aimed at
giving a better understanding of the mech
anism of creep. Although the results may
not be of direct practical value, they will
serve to reduce testing time and the number
of tests required to supply adequate infor
mation. 1t is hoped that they will also
suggest measures to avoid, delay, or COUll

teract the undesirable effects of creep.
Much research on creep in wood remains

to be done but the knowledge already
gained will help to bring about safer and
more economical building practice.

A group of beams ullder test. (The fl'ont beam is being allowed to I'eeol"el'.)
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To O R T A ~ N  an understanding of tlie mechani- 
cal propcrties of a timbcs, it is necessary to 
sub-ject it to  a numbes of different types of 
tcst, such as bending, compsession, tension, 
and shear tests, to  mcntion a few. Tlie loads 
rcquircd to break the spcci~nens in these 
tests range from a few 11undred to  perhaps 
20,000 or 30,000 Ib. Generally such loads 
may be measured witli acceptable accuracy 
in the better class of testing ~iiacliine available 
on the market. Tests on small specimens of 
matesials such as plywood, harclboarcl, ancl 
ilisulating board. however, reclui1.e loads 
which may bc only a few pounds or up to 
several Jiu~ldsed. Apart from tlie incon- 
venience of using a machine with a capacity 
of 60,000 lb to measusc a load of say 60 Ib, 
the higher-capacity ~iiachi~ies are not capable 
of measuring such low loads with the 
necessary accuracy. 

As a machine with the ctesirable cliarac- 
tcristic of accuracy of load measurement at 
low values, ancl having adequate working 
arca was not commercially available, the 
Division of Forest Products designed and 
built its ow11 machine, illustrated here. It  
lias a nornial range of 0-500 Ib, and this may 
be exte~idcd to 1000 Ib if needed. Its working 
area is appt-oxirnatcly 24 in. square, with a 
worlting height of up to 3 ft. Rotli the com- 
pression and tension heads ]nay be ha~id-set 
a t  convenient testing positions, and tile screw- 
driven loading head can apply tlie load over 
a distance of 12 in. at any selected testing 
speed within tlic range of fsom 11200 in./min 
to  -; in./min. 

A mcmr overseas study has sliowri tliat a 
forced circulation kiln without automatic 
vent control can release thsee to six times 
thc minimum quantity of vent air required, 
and tliat compastment-type Itilns without 
vcnt air control may consurnc twice as much 
steam as will maintain kilns witli automatic 
vent con trol. Thcsc co~iclusions e~npllasizc 

The load-~neasuring system is a modified 
industrial-type platfosm scale coupled to a 
direct-seading dial graduated in  : lb in- 
crements. A maxitnum load indicator is 
fitted to tlie dial to  provide a recosd of the 
maximum load reachecl during a test. The 
macliine is sensitive to  better than 1 Ib, and 
its accuracy is rated at & $ 1b. 

Tlie machine has now been i n  use fot 4& 
years for deter1iiin ing various psopesties of 
building boards, fos nail liolding tests, and 
bending tests on small specimens of wood, 
and has given very satisfa dory  service. 

Heat  Losses 
tlie impostance of careful vent control by a 
kiln operator; for example, kiln operator? 
should beware of too readily using the 
steam humidifying spray to hold Iiiiniidity 
conditions. The golden rule is to resost to a 
spray only if the humidity conditions cannot 
be licld aftes the dampers have been f ~ ~ l l y  
closed. 

Interesting Equipment
at the Division

500 lb UniJ1ersal Testing Machine

To OBTAIN an understanding of the mechani
cal properties of a timber, it is necessary to
subject it to a number of different types of
test, such as bending, compression, tension,
and shear tests, to mention a few. The loads
required to break the specimens in these
tests range from a few hundred to perhaps
20,000 or 30,000 lb. Generally such loads
may be measured with acceptable accuracy
in the better class of testing machine available
on the market. Tests on small specimens of
materials such as plywood, hardboard, and
insulating board, however, require loads
which may be only a few pounds or up to
several hundred. Apart from the incon
veilience of using a machine with a capacity
of 60,000 lb to measure a load of say 60 lb,
the higher-capacity machines are not capable
of measuring such low loads with the
necessary accuracy.

As a machine with the desirable charac
teristic of accuracy of load measurement at
low values, and having adequate working
area was not commercially available, the
Division of Forest Products designed and
built its own machine, illustrated here. It
has a normal range of 0-500 lb, and this may
be extended to 1000 lb if needed. Its working
area is approximately 24 in. square, with a
working height of up to 3 ft. Both the com
pression and tension heads may be hand-set
at convenient testing positions, and the screw
driven loading head can apply the load over
a distance of 12 in. at any selected testing
speed within the range of from 1/200 in./min
to -~ in./min."·

500lb Universal Testing Machine.

The load-measuring system is a modified
industrial-type platform scale coupled to a
direct-reading dial graduated in .~ Ib in
crements. A maximum load indicator is
fitted to the dial to provide a record of the
maximum load reached during a test. The
machine is sensitive to better than :llb, and
its accuracy is rated at ± ;rlb.

The machine has now been in use for 4~

years for determining various properties of
building boards, for nail holding tests, and
bending tests on small specimens of wood,
and has given very satisfa ctory service.

Preventing Kiln Heat Losses
A RECENT overseas study has shown that a
forced circulation kiln without automatic
vent control can release three to six times
the minimum quantity of vent air required,
and that compartment-type kilns without
vent air control may consume twice as much
steam as will maintain kilns with automatic
vent control. These conclusions emphasize
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the importance of careful vent control by a
kiln operator; for example, kiln operators
should beware of too readily using the
steam humidifying spray to hold humidity
conditions. The golden rule is to resort to a
spray only if the humidity conditions cannot
be held after the dampers have been fully
closed.



Timber Grading Conference in Sydney 
A CONFERENCE on the selection and grading 
of timber was held in Sydney from February 
27 to March 3. Special reference was made to 
the building timbers of New South Wales. 
The conference was sponsored by the 
Associated Sawmillers of New South Wales, 
the Forestry Commission of New South 
Wales, and the Division of Forest Products, 
C.S.I. R.O. The enrolments totalled 247, 
including sawmillers, timber merchants, tim- 
ber inspectors, architects, builders, engineers, 
and wood technologists. 

Seventeen addresses were given, some being 
followed by demonstrations of the appli- 
cation of grading rules to  the hardwoods, 
brushwoods, and softwoods. Mr. E. L. S. 
Hudson, New South Wales Forestry Com- 
missioner, discussed in the opening address 
the forestry resources and timber supply 
position in New South Wales. Mr. S. A. 
Clarke, Chief, Division of Forest Products, 
C.S.I.R.O., in the concluding address, dealt 
with the importance of proper utilization. 

Mr. R. F. Turnbull, Officer-in-Charge, 
Utilization Section, Division of Forest 
Products, spoke on the pattern of timber 
utilization i n  Australia; trees, wood, and 
factors affecting quality; why and how 
timber is graded; timber specifications for 
dwellings; grades for hardwoods of south- 
eastern Australia; the grading of Monterey 
pine; and specifications for housing items. 
Mr. E. B. Huddleston, Chief, Division 

of W,ood Technology, Forestry Commission, 
New South Wales, spoke on the occurrence 
and principal uses of New South Wales 
timbers ; the prepasation of specifications ; 
grading of brushwoods and hardwoods of 
eastern Australia ; and insect, fi~ngi,  and 
weathering control in building construction. 

The subjects dealt with by Mr. G. W. 
Wright, Officer-in-Charge, Seasoning Section, 
Division of Forest Products, were the 
influence of moisture on the constructional 
uses of wood, and seasoning practices. Mr.  
H. E. Booth, Physics and Meclianics Officer, 
Division of Wood Technology, described 
methods of conversion and defect influence. 
Mr. F. F. Kraegen, Manager, Associated 
Country Sawmillers of New South Wales. 
discussed methods of marlteting timbes. 

Tliroughout the conference attention was 
directed to the need for utilizing timber from 
New South Wales and other parts of Australia 
economically. Various Australian Standard 
grading rules and specifications published by 
the Standards Association of Austs a 1' la were 
discussed in detail, and demonstrations given 
of their application in  selecting timber fos 
building and other purposes. They were 
shown to  permit the sorting of industrial 
supplies of timber into grades suitable for 
specified uses, and to  allow appropriate 
matching of the quality of timber with the 
requirenients of service. 

SCARF JOINTING OF VENEERS 
A N e w  M e t h o d  for Bet te r  U t i l i z a t i o n  of T imber  

THE SHORTAGE of pa&er logs for production 
of plywood necessitates utmost economy in 
the utilization of timber available, and the 
increasing use of splicing equipment in Aus- 
tralian plywood mills shows that manu- 
facturers are well aware of the fact that they 
must 'make maximum use of available 
resources. 

A new method o r  effecting savings has 
been reported in Europe recently. This is 
the end scarfing of veneers. With suitable 

machinery and organization, labour costs of 
this process appear to  be sirnilar to  the cost 
of splicing. Scarf jointing of veneess makes 
possible the use of materials coming from 
short bolts, round up off-cuts, and from 
peeled veneers found Faulty in part of their 
length. Further particulars 011 current 
practice of this process can be obtained on 
application to  the Chief, Division of Fosest 
Products, C.S.I.R.O., 69-77 Yal-1.a Rank 
Road, South Melbourne. 

This Newsletter, prepared for gerierol circulation by the Di~~ision of Forest Predicts, C.S.I.R.O., P.O. Box 15, 
S o d l  Melborir~re, S.C.5, is issrred free, on reqrrest to members of the tirnber trade and tinrher risers. Its corrtents 

may be repri~rted without special perntission. 
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Timber Grading Conference tn Sydney
A CONFERENCE on the selection and grading
of timber was held in Sydney from February
27 to March 3. Special reference was made to
the building timbers of New South Wales.
The conference was sponsored by the
Associated Sawmillers of New South Wales,
the Forestry Commission of New South
Wales, and the Division of Forest Products,
C.S.I.R.O. The enrolments totalled 247,
including sawmillers, timber merchants, tim
ber inspectors, architects, builders, engineers,
and wood technologists.

Seventeen addresses were given, some being
followed by demonstrations of the appli
cation of grading rules to the hardwoods,
brushwoods, and softwoods. ML E. L. S.
Hudson, New South Wales Forestry Com
missioner, discussed in the opening address
the forestry resources and timber supply
position in New South Wales. Mr. S. A.
Clarke, Chief, Division of Forest Products,
C.S.T.R.O., in the concluding address, dealt
with the importance of proper utilization.

Mr. R. F. Turnbull, Officer-in-Charge,
Utilization Section, Division of Forest
Products, spoke on the pattern of timber
utilization in Australia; trees, wood, and
factors affecting quality; why and how
timber is graded; timber specifications for
dwellings; grades for hardwoods of sOllth
eastern Australia; the grading of Monterey
pine;' and specifications for housing items.
ML E. B. Huddleston, Chief, Division

of Wood Technology, Forestry Commission,
New South Wales, spoke on the occurrence
and principal uses of New South Wales
timbers; the preparation of specifications;
grading of brushwoods and hardwoods of
eastern Australia; and insect, fungi, and
weathering control in building construction.

The subjects dealt with by Mr. G. W.
Wright, Officer-in-Charge, Seasoning Seetion,
Division of Forest Products, were the
influence of moisture on the constructional
uses of wood, and seasoning practices. Mr.
H. E. Booth, Physics and Mechanics Officer,
Division of Wood Technology, described
methods of convetsion and defect influence.
Mr. F. F. Kraegen, Manager, Associated
Country SawmiIlers of New South Wales.
discussed methods of marketing timber.

Throughout the conference attention was
directed to the need for utilizing timber from
New South Wales and other parts of Australia
economically. Various Australian Standard
grading rules and specifications published by
the Standards Association of Australia were
discussed in detail, and demonstrations given
of their application in selecting timber for
building and other purposes. They were
shown to permit the sorting of industrial
supplies of timber into grades suitable for
specified uses, and to allow appropriate
matching of the quality of timber with the
requirements of service.

SCARF JOINTING OF VENEERS
A New Method for Better Utilization of Timber

THE SHORTAGE of p~~ler logs for production
of plywood necessitates utmost economy in
the utilization of timber available, and the
increasing use of splicing equipment in AllS

tralian plywood mills shows that manu
facturers are well aware of the fact that they
must 'make maximum use of available
resources.

A new method of effecting savings has
been reported in Europe recently. This is
the end scarfing of veneers. With suitable

machinery and organization, labour costs of
this process appear to be similar to the cost
of splicing. Scarf jointing of veneers makes
possible the use of materials coming from
short bolts, round up off-cuts, and from
peeled veneers found faulty in part of their
length. Further particulars on current
practice of this process call be obtai ned on
application to the Chief, Division of Forest
Products, C.S.l.R.O., 69-77 Yarra Bank
Road, South Melbourne.

This Newsletter, prepared for general circulation by the Division of Forest Products, c.S.J.R.a., p.a. Box 18,
South Melboli/"1le, S. C.5, is issued free, on request to members of the timber trade and timber users. /(s contents

may be reprinted without special permission.
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Composite Timber-Concrete Construction 
By R. G. PEARSO.N, Tinlber Meckar?ics Section 

CONSIDERABLE success has been achieved 
overseas with a type of construction in which 
timber and concrete are bonded together to 
form a unified structural material. Essentially 
the construction is reinforced concrete, but 
instead of internal steel rods, the reinforcing 
is timber on the underside of the concrete. 

Development of con~posite timber-concrete 
co~zstruction followed the preference for 
concrete floors and decks in such structures 
as warehouses, wharves, culverts, and road 
bridges. Concrete provides a smooth hard- 
wearing surface and readily withstands the 
high concentrated loads of modern mechanical 
equipment. However, it is heavy and ex- 
pensive because of the extensive formwork 
required before it can be poured, and also 
because of the massive substructure needed 
t o  support its weight. Tiiniber, on the other 
hand, is relatively lightl'in weight, is easy to  
fabricate, rapidly damps out vibrations, and 
has high impact and tensile strength. Coni- 
bining the two materials enables full advan- 
tage to be taken of the desirable charac- 
teristics of both niaterials; also, formworlc is 
either eliminated or becomes very simple and 
relatively inexpensive. Furthermore, by 
keying the concrete deck to  the supporting 
beams, the whole structure acts as a unit 
and a lighter and more efficient structure 
results. With prescrva tive-treated timber, 
decay is virtually eliminated, and the life of 

the structure is limited only by obsolescence. 
The usual type of composite timber- 

concrete structure co~nprises a timber sub- 
deck of preservative-treated planks on edge. 
spiked together side by side. The concrete 
deck is poured directly on the timber. thiis 
obviating formwork. Alternate planks are 
of different widths, or are set at different 
heights, so that the siib-deck presents a 
grooved appearance. as shown in the illus- 
tration on page 2. Trapezoidal steel plates 

in. thick are driven into slots cut in the 
3.2 
t~mber  sub-deck at spacings calc~ilated from 
the design slicar stresses. The steel plates, 
called "shear developers", and spikes which 
also are driven into the deck at intervals, are 
embedded in the concrete layer and prevent 
relative movement between the two materials. 
The illustration shows a typical arrangement 
of spikes and shear developers in a sub-deck. 
Light reinforcing is added to take care of 
temperature and shrinkage stresses. 

This type of structure is limited in overall 
thickness (and hence span) by the maxiniuni 
width of plank available. Usually the total 
thickness is under 15 in. and the span under 
30 ft. However, this limitation is not serious 
for many purposes for which composite 
timber-concrete construction is well suited, 
such as short-span road bridges, warehouse 
and niill floors, wharves, and sun decks. 
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Composite Tinlber-Concrete Constrllction_
By R. G. PEA RSON, Timber Mechanics Section

CONSlDERABLE success has been achieved
overseas with a type of construction in which
timber and concrete are bonded together to
form a unified structural material. Essentially
the construction is reinforced concrete, but
instead of internal steel rods, the reinforcing
is timber on the underside of the concrete.

Development of composite timber-concrete
construction followed the preference for
concrete floors and decks in such structures
as warehouses, wharves, culverts, and road
bridges. Concrete provides a smooth hard
wearing surface and readily withstands .the
high concentrated loads of modern mechanIcal
equipment. However, it is h.eavy and ex
pensive because of the extensIve formwork
required before it can be poured, and also
because of the massive substructure needed
to support its weight. T,irnber, on the other
hand, is relatively light':i'n weight, is easy to
fabricate, rapidly damps out vibrations, and
has high impact and tensile strength. Com
bining the two materials enables full advan
tage to be taken of the desirable chara~

teristics of both materials; also, formwork IS

either eliminated or becomes very simple and
relatively inexpensive. Furthermore, by
keying the concrete deck to the supportin.g
beams, the whole structure acts as a umt
and a lighter and more efficient structure
results. With preservative-treated timber,
decay is virtually eliminated, and the life of

the structure is limited only by obsolescence.
The usual type of composite timber

concrete structure comprises a timber sub
deck of preservative-treated planks on edge,
spiked together side by side. The concrete
deck is poured directly 011 the timber. thus
obviating formwork. Alternate planks are
of different widths, or are set at different
heights, so that the sub-deck presents a
grooved appearance, as shown in the illus
tration on page 2. Trapezoidal steel plates
i'l2 in. thick are driven into slots cut in the
timber sub-deck at spacings calculated from
the design shear stresses. The steel plates,
called "shear developers", and spikes which
also are driven into the deck at intervals, are
embedded in the concrete layer and prevent
relative movement between the two materials.
The illustration shows a typical arrangement
of spikes and shear developers in a sub-deck.
Light reinforcing is added to take care of
temperature and shrinkage stresses.

This type of structure is limited in overall
thickness (and hence span) by the maximum
width of plank available. Usually the total
thickness is under 15 in. and the span under
30 ft. However, this liinitation is not serious
for many purposes for which composite
timber-concrete construction is well suited,
such as short-span road bridges, warehouse
and mill floors, \vharves, and sun decks.



Ni~iiicsous composite timber-concrete 
stsi~ct~iscs have been built. I n  the U.S.A., fos 
exa~iiple, 01-egon State Id igliway Depastment 
began building composite timber-concrete 
road briclgcs in 1933, and by  1940 had built 
neasly 160 bsidgcs of' a total length of over 
19,000 ft. Tlie Department stated that tlie 
composite s t s~~c tuse  was in many cases ~i iore  
economical tlian the equivalent reinforced 
concrete one. Altliougli the initial cost was 
more than that of the untseated timber 
trestle bridge, the composite stsucture was 
often preferred fos medium and Iicavy 
traflic :)seas, onling to its lower maintenance 
and capitalized annual costs, superios deck 
surface, and bettes appearance. 

An alternative to tlie sawn plank sub-deck 
is the use of sound logs. Usually the logs 
are spaced sevesal feet apast. but fos long 
spans or  heavy loads they may be in pails. 
each pais coniprising one log on top of the 
otlics. Form\vork need be no 11io1-e than 
wise mesh and building papel spread oves 
the logs. 

A vesy satisfactorj stsucti~sc shoulcl be 
possible with small logs, suc l~  as plantation 
tiiinnings, placed side by side. Such logs 
can be sendily impsegnateci with psesesvat ives. 
anti so may enable a long lifc, higli-class 
bridge to he hi~ilt  economically i n  cestain 
localities. 

At  psesent some tests are being casriecl out 
a t  the Division of Fosest Psodi~cts oil corn- 
posi tc timhcs-concrete beanis, using small 
round logs to clctesmine suitable means of 
keying the co~icsete to tlie logs. 

Considesable scope appear? to exist fos 
the development in Australia of co~nposite 
ti~nlxr-concscte construction. Enough ex- 

perience has been gained ovesseas n it11 the 
plank sub-deck type of stsucture for adequate 

design proceduses to be established so that 
coliipositc structures can be built with 
co~ificlellce. 

Tilr._ E I G I  I I 11 Foscst Products Reseascli Con- 
ference was held i n  Mclbo~~si ie  at  the 
Division's labo~atosies fsom Apsil 9 to 13. 

Tlie Conference \\us attcndecl by rcpi esen- 
tativcs of all tlie State forest departiiients, 
the New Guinea Department or' Fnsests, the 
Foscst~-y and T ~ m b c s  Bureau, the New 
Zealant1 Fosest Sesvicc, and the Division of 
Entomology. C.S.I.R.O., as n ~ l l  as by  
olficcrc of the Division of Izosest Psodiicts. 

" ~ M O  ~ V C I . S C ; I S  v is i tos~ to the Division 

attended the Conference as gi~est delegates. - 
I hey wcse MI-. R .  C O I  tes, Head of tlic 

Timber Physics Section of the Pliilij~pines 
Fosest Psoducts Labosatosy, and LI \ / ' in Pe. 
an offices of the Bi~smese Fosest Depar-tment 

The discussions assiiniecl a gseates signi- 
ficaiice this peas, owing to the fact that 
Australia will be tlie host co i~nt ly  to tlie 
13sitisli Common\\ealtIi Fo~ectsy C~onference 
next yeas. arid that the Forest Psodircts P I C -  
("onference is to be held in  h4elboirsnc. 

Numerous composite timber-concrete
structures have been built. In the U.S.A., for
example, Oregon State Highway Department
began building composite timber-concrete
road bridges in 1932, and by 1940 had built
nearly 160 bridges of a total length 01' over
19,000 ft. The Department stated that the
composite structure was in many cases more
economical than the equivalent reinforced
concrete one. Although the initial cost was
more than that of the untreated timber
trestle bridge, the composite structure was
often preferred for medium and heavy
tratllc areas, owing to its lower maintenance
and capitalized al~nual costs, superior deck
surface, and better appearance.

An alternative to the sawn plank sub-deck
is the use of round logs. Usually the logs
are spaced several feet apart. but for long
spans or heavy loads they may be in pairs,
each pair comprising one log on top of the
other. Formwork need be no more than
wire mesh and building paper spread over
the logs.

A very satisfactory structure should be
possible "vVith small !c)gs, such as plantation
thinnings, placed side by side. Such logs
can be readily impregnated with preservatlves,
and so may enable a long life, high-class
bridge to be built economically in certain
localities.

At present some tests are being carried out
at the Division of Forest Products on com
posite timber-concrete beams, using small
round logs to determine suitable means of
keying the concrete to the logs.

Considerable scope appears to exist for
the development in Australia of composite
timber-concrete construction. Enough ex-

perience has been gained overseas with the
plank sub-deck type of structure for adequate

Spikes alld shear derelopers
ill place 011 a model
slIh-deck Imill 01'
radiata pine.

Operall dimellsions'
]0 If hy lff 6 ill.
hy 5 in.

design procedures to be established so that
composite structures can be built with
conAdence.

THE EICjHTII Forest Products Research Con
ference was held in Melbourne at the
Division's laboratories rrom April 9 to 13.

The Conference was attended by represen
tatives or all the State forest departments,
the New Guinea Department of' Forests, the
Forestry and Timber Bureau, the Ne\v
Zealand Forest Service, and the Division of'
Entomology, C.S.I. R.O., as well as by
officers or the Division or Forest Products.

Two overseas visitors to the Division
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attended the Conference as guest delegates.
They were M r. R. Cortes,~ Head of the
Timber Physics Section or the Philippines
Forest Products Laboratory, and U Yin Pe,
an officer of the Burmese Forest Department.

The discussions assumed a greater signi
ficance this year, owing to the fact that
Australia will be the host country to the
British Commonwealth Forestry Conf'erence
next year, and that the Forest Products Pre
Conrerence is to be held in rVle!bolll'ne.



Tra i  n i ng of Overseas 
Research W o r k e r s  

DURING THE past 8 years 20 forest products 
research workers from other countries have 
come to the Division of Forest Products for 
training, or to widen their experience i n  
forest products research. Most of these 
have come from Asian countries, usually 
under Colon~bo Plan or F.A.O. Fellowships, 
and in addition to one New Zealander and 
one American who were referred to  in News- 
letter No. 205, two New Zealanders have 
made more recent visits. 

Dr. R.  Mirams, a wood technologist on 
the staff of New Zealand Forest Products 
Limited, spent from August 1955 to  Feb- 
ruary 1956, widening his general background 
of forest products work. Mr. N.  C. Clifton 
of New Zealand, who is studying the new 
Forest Technology Course at the Australian 
Forestry School, Canberra, spent January 
and February of this year at the Division, 
getting forest products research experience 
required for that course, and will be returning 
to the Division for further experience 
later in  the year. 

At  the end of March two Colombo Plan 
' Fellows completed their period with the 

Division. Mr. M. Husain, Assistant Engineer 
of Pakistan Railways, who is in Australia 
studying local use of timber in railway 
tracks, arrived at the beginning of December 
1955, and has concentrated on the preser- 
vative treatment of railway sleepers and other 
railway compartment timbers. Mr. M. S. 
Martyn, a forest officer from North Borneo, 
is in Australia studying selected subjects at 
the Australian Forestry School, Canberra, 
and getting other related experience. He 
spent January to Marcb this year at the 
Division gaining labofhtory experience in 
several branches of forest products work. 

, At  present with the Division ase two other 
Colombo Plan Fellows, U Yin Pe, an officer 
of the Forest Department of Burma, who 
arrived in November 1955, and Mr. R. T. 
Cortes, Oficer-in-Charge of the Timber 
Physics Section of the newly constituted 
Forest Products Laboratory of the Philippines, 
who arrived towards the end of March this 
year. Both are here Tor a twelve months' 
period, U Yin Pe to study veneer and ply- 
wood production, and Mr. Cortes to s t i~dy 

the Australian approach to timber seasoning! 
and investigation of the plywood psoperties 
of timber. 

Seasoning Course for 
Per th  

AT THE request of the Associated Sawmilless 
and Timber Merchants of Western Austsalia, 
the Division will conduct a five-day course in  
seasoning and kiln operation in  Perth, during 
May this year. 

Two higlily successf~~l seasoning courses 
were held during 1955 in Tumut (N.S.W.), 
and Adelaide, and the Perth course will 
provide an opportunity for Western Aus- 
tralians to become familial with the latest 
practice i n  this important field. 

As the dates for the course have not been 
finalized at the time of going to press. 
persons interested are advised to contact the 
Associated Sawmillers office in ManuFac- 
turers' Building, 29 Barrack Street, Perth, 
W.A. 

OVERSEAS VISIT 
MR. W. E. HILLIS, a Senior Research Ofices 
of the Wood and Fibre Striicture Section of 
the Division, left Melbousne on March 21 
for 6 months to visit and carry out work i n  
overseas laboratories engaged in activities 
allied to his. The bulk of his time will be 
spent in England, but he will also visit the 
Continent, and on his return journey will 
spend 3 weeks in U.S.A. and Canada, and 
2 weeks in Japan. 

Mr. Hillis's main investigations are i n  
connexion with tannins and other extractives 
of wood. 

DONATIONS 
THE following donations were received 
by the Division during March: 

Todd and Kerle Pty. Ltd., 
East Oakleigh, Vic. £25 0 0 

Criterion Constri~ction 
Co., Dubbo, N.S.W. &3 3 0 

Burwood Timber Mills 
Pty. Ltd., Springvale, 
Vic. £20 0 0 

Burnie Board and Timber 
Pty. Ltd., Tas. €100 0 0 

. . ~

Training of Overseas
Research Workers

DURING THE past 8 years 20 forest products
research workers from other countries have
come to the Division of Forest Products for
training, or to widen their experience in
forest products research. Most of these
have come from Asian countries, usually
under Colombo Plan or F.A.O.Fellowships
and in addition to one New Zealander and
one American who were referred to in News
letter No. 205, two New Zealanders have
made more recent visits.

Dr. R. Mirams, a wood technologist on
the staff of New Zealand Forest Products
Limited, spent from August 1955 to Feb
ruary 1956, widening his general background
of forest products work. Mr. N, C. Clifton
of Ne\v Zealand, who is studying the new
Forest Technology Course at the Australian
Forestry School, CanbeiTa, spent January
and February of this year at the Division
getti~g forest products research experienc~
reqUIred for, t~l~t course, and will be returning
to t~e DIVISion for further experience
later 111 the year.

At the end of March two Colombo Plan
F~ll?:vs completed their period with the
DIVISlO~'. Mr.~. Husain, Assistant Engineer
of Pakistan RaIlways, who is in Australia
studying ~ocal use of timber in railway
tracks, arnved at the beginning of December
195,5, and has concentrated on the preser
va,tlVe treatment of railway sleepers and other
fCulway compartment timbers. Mr: H. S,
Martyn, a forest officer from North Borneo
is in Austr~lia studying selected subjects at
the AustralIan Forestry School Canberra
and getting other related expe;'ience, H~
sp.e~t. Janua!·y. to Marc~ this year at the
DIViSion gammg laboratory experience in
several branches of forest products work.

At present with the Division are two other
Colombo Plan Fellows, U Yin Pe, an officer
of the Forest Department of Burma who
arrived in November 1955, and Mr. 'R. T.
Cartes, Officer-in-Charge of the Timber
Physics Section of the newly constituted
Forest P~'oductsLaboratory of the Philippines,
who arrived towards the end of March this
year. Both are here for a twelve months'
period, U Yil~ Pe to study veneer and ply
wood production, and ML Cortes to study
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the Australian approach to timber seasoning'
and investigation of the plywood properti;~
of timber.

Seasoning Course for
Perth

AT THE request of the Associated Sawmillers
and Timber Merchants of Western Australia
the Division will conduct a five-day course il~
seasoning and kiln operation in Perth, during
May this year. L

Two highly successful seasoning courses
were held ?uring 1955 in Tumut (N.S.W.),
and Adelaide, and the Perth course will
provide an opportunity for Western Aus
tralians to become familiar with the latest
practice ill this important field. .

As the dates for the course have not been
finalized. at the time of going to press.
persons 1I1terested are advised to contact the
Associated Sawmillers office in Manufac
turers' Building, 29 Barrack Street, Perth,
W.A.

OVERSEAS VISIT
MR.W. E. HILUS, a Senior Research Officer
of the Wood and Fibre Structure Section of
the Division, left Melbourne on March 21
for 6 months to visit and carry out work in
overseas laboratories engaged in activities
allied to his. The bulk of his time \vil1 be
spent in England, but he will also visit the
Continent, and on his return journey will
spend.3 weeks in U.S.A. and Canada and
2 weeks in Japan. '

Mr. Hillis's main investigations are in
connexion with tannins and other extractives
of wood.

DONATIONS
THE following donations were received
by the Division during March:

Todd and Kerle Pty. Ltd.,
East Oakleigh, Vie. £25 0 0

Criterion Construction
Co" Dubbo, N.S.W. £3 3 0

Burwood Timber MjJIs
. Pty. Ltd., Springvale,

Vie. £20 0 0
Burnie Board and Timber

Pty. Ltd., Tas. £100 0 0



A N e w  Use for Round Poles 1 

TRAVELLERS 011 the Hurne Highway between 
Melbourne and Albury cannot fail to  be 
inlpressed by the gigantic screen of the 
Skyline drive-in theatre near Wodonga. 

One of the most interesting features of 
this screen is the use of large round poles 
for the supporting structure. 

The screen, of hardboard 01.1 a timber 
frame. is sounhlv 84 ft wide bv 38 ft high. 

restaurant built beneath the screen. This 
building i s  nlainly lined and covered with 
vertical cypress pine (Col l i i~~is  sp.) boards, 
dressed and clear finished. 

R o u ~ i d  messmate stringybark (Ezrco/j~pttl.r 
obliqun) poles have been used by the architects 
for the screen a t  another drive-in theatre at 
Ballarat, Victoria, for the same owners. 

This Newsletter, prepored for genernl circulntio~r by the Division of Forest Products, C.S.I.R.O., P.O. Box 18, 
Sorltli A4elbontne, S.C.5, is issr~ed fr-ee, on request to mer?rbers of the timber trade nrld tirnher roers. Its corrte1tt.r 

rmy  be reprinted withorit special permission. 
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A New· Use for Round Poles
TRAVELLERS on the Hume Highway between
Melbourne and Albttry cannot fail to be
impressed by the gigantic screen of the
Skyline drive-in theatre near Wodonga;

One of the most interesting features of
this screen is the use of large round poles .
for the supporting structure.

The screen, of hardboard on a timber
frame, is roughly 84 ft wide by 38 ft high.
It is supported by 6 poles rising 65 ft clear
of the ground, and braced by 6 shorter
buttress poles. The poles, of a durable
species, came from the north coast of New
South Wales.

The architects gave the following reasons
for choosing the pole structure:

(a) The poles give a "cleaner" structure
than a braced steel frame.

(b) The cost of the structure was about
15 per cent. less than that of a steel
frame.

(c) Poles were available at a nearby depot
at the time.

. The tops of the poles and exposed timber
of the screen have been painted dark brown,
while the bases of the poles have been painted
white to emphasize their position in the

restaurant built beneath the screen. This
building is mainly lined and covered with
vertical cypress pine (Callitl'is sp.) boards,
dressed and clear fi nished.

Round messmate stringybark (Eucalyptus
obliqua) poles have been used by the architects
for the screen at another drive-in theatre at
Ballarat, Victoria, for the same owners.

Two rieH's oJ the round poles
supporting the structure
oJ the Skyline drire-in theatre
Ileal' Wodonga, Vie.

This Newsletter, prepared Jor general circulation by the Division oJ Forest Products, C.S.I.R.a., p.a. Box 18,
South A£elboume, S.C.5, is issued free, on request to members oJ the timber trade and timber users. Its contents

may be reprinted without special permission.
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A Precision Frame Gang Saw 

Built in 
AFTER breaking logs down on the twin 
circular machine it is usual to  square the 
flitches up with facing cuts on the No. 1 
bench before cutting out boards. This 
practice is wasteful and reduces the recovery 
obtained by the mill. Further, when stresses 
that cause spring are present in logs, the 
method of sawing practised with the twin 
circular and No. 1 combination is not 
entirely satisfactory, and waste occurs due 
to curvature in the material being sawn. In 
order to eliminate both' these sources of 
waste and to  improve the eficiency of the 
mill, a frame gang machine for breaking 
down logs was constructed by Ezard and 
Sons, of Swift's Creek, Victoria. The machine 
was constructed in the mill maintenance shop 
at Swift's Creek, and as this locality is remote 
from centres in which engineesing facilities 
exist, the construction oE4his machine was 
an outstctnding achievement. 

The sawmill consists o r  three nlachines, 
the frame gang saw, a No. 1 breast bench, 
and a snlall table bench. Logs of alpine ash 
(Eucalvpt~~s gignutea)-locally called woolly- 
butt-come into the mill in long lengths 
and are hand barked in the log yard. Log 
diameters range from about 12 in. up to 
4 ft, although an occasional butt end is 
greater- than 4 Tt across. The logs are cross- 
cut to  lengths that suit the shape and cur- 
vature of the log, but the maximum length 

a Sawmill 
allowable is 20 ft. Log curvature causes very 
little dificulty in sawing. Cross-cut logs are 
Fed to  the frame saw without sorting for 
diameter. Two planks 2 in. thick (occasion- 
ally 14 in.) are cut from the centre O F  the 
logs, and G in. flitches and side slabs are cut. 
from outside the planlts. The 2 in. material 
is transported to another mill where it is 
cut to width and small dimension material 
recovered, while the 6 in. flitches and side 
slabs are ripped into boards on the No. I 
bench. The small table bench is used only to 
prepare waste from the No. I for boiler fuel. 

The frame gang machine (see Fig. 1 ,  page 
2) is fabricated of welded steel plate and has 
a sash width of 4 ft. The usual operating 
speed is 160 strokes/min (a stroke being the 
motion produced by a complete revolut io~~ 
of the crankshaft), and the feed speed is 
generally about 3 ft/min, but can be in- 
creased up to about 14 ft/min. 

The reciprocating sash is supported 011 

four rollers mounted on ball bearings and 
running in  vertical channels. Each soller 
is automatically 111 bricated. Two connecting 
rods, one on either side, drive the sash. An 
interesting feature about the sash is that it 
has an oscillating motion, i.e. i t  comes 
forward into the cut on the down-stroke and 
backs away from the cut on the up-stroke. 

The saw blades are mounted between the 
top and bottom cross beams of the sash by 

C.S.I.B.O.
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Precision

Built

Frame Gang

in a Sawmill

Saw

AfTER breaking logs down on the twin
circular machine it is usual to square the
flitches up with facing cuts on the No. I
bench before cutting out boards. This
practice is wasteful and reduces the recovery
obtained by the mill. Further, when stresses
that cause spring are present in Jogs, the
method of sawing practised with the twin
circular and No. 1 combination is not
entirely satisfactory, and waste occurs due
to curvature in the material being sawn. In
order to eliminate both· these sources of
waste and to improve the efficiency of the
mill, a frame gang machine for breaking
down logs was constructed by Ezard and

.Sons, of Swift's Creek, Victoria. The machine
wa.s constructed in the mill maintenance shop
at Swift's Creek, and as this locality is remote
from centres in which engineering faCilities
exist, the constructi'on of~~;th is machine was
an outstctnding achieverlient.

The sawmill consists of three machines,
t1i\e frame gang saw, a No. I breast bench,
and a small table bench. Logs of alpine ash
(Eucalyptus gigantea)-Iocally called wooJly
butt-come into the mill in long lengths
and are hand barked in the log yard. Log
diameters range from about 12 in. lip to
4 ft, although an occasional butt end is
greater than 4 ft across. The logs are cross
cut to lengths that suit the shape and cur
vature of the log, but the maximum length

1

allowable is 20 ft. Log curvature causes very
little difficulty in sawing. Cross-cut logs are
f~d to the frame saw without sorting for
diameter. Two planks 2 in. thick (occasion
ally 1i in.) are cut from the centre of the
logs, and 6 in. flitches and side slabs are cut.
from outside the planks. The 2 in. material
is transported to another mill where it is
cut to width and small dimension material
recovered, while the 6 in. flitches and side
slabs are. ripped into boards on the No. I
bench. The small table bench is used only to
prepare waste from the No. I for boiler fuel.

The frame gang machine (see Fig. I, page
2) is fabricated of welded steel plate and has
a sash width of 4 ft. The usual operating
speed is 160 strokes/min (a stroke being the
motion produced by a complete revolution
of the crankshaft), and the feed speed is
generally about 3 ft/min, but can be in
creased up to about 14 ft/min.

The reciprocating sash is supported on
four rollers mounted on ball bearings and
running in vertical channels. Each roller
is automatically lubricated. Two connecting
rods, one on either side, drive the sash. An
interesting feature about the sash is that it
has an oscillating motion, i.e. it comes
forward into the cut on the down-stroke and
backs away from the cut on the up-stroke.

The saw blades are mounted between the
top and bottom cross beams of the sash by



using hangers siveted to the blades, and the 
blades are tensioned by driving wedges 
betwecn thc top I~anges and n specially 
clesigned spsing-loaded support (see Fig. 2). 
Wlien itiserted the blacles are virtually spsing- 
loaded. and therefore do not loosen during 
service. The blade spacings are lixed irr:es- 
pectivc of log diameter, there being three 
blades i n  the centre at 2 i n ,  spacing's 
(occasiu~ially 1 in.), atid two blades on 
eithes side of these at 6 i n .  spacings. Tlie 
blades ase spaccd by insesting blocks be- 
tween them at the top and bottom of the 
sash, as  shown in Figure 2. The 6 in, blocks 
are steel and the 2 i l l .  blocks alu~iiinium, and 
they asp I I L I I I ~  on a csoss-bas so that they 
remain conveniently in position when the 
blades we semovcd. Tlie spacing blocks ase 
tightened up by side tension bolts. 

The blades used in  this machine ase 7 It 
lottg by 6 in. wide by 13 gauge, and the 
teeth are swage set to approuimately 8 _gauge 

(0.035 in .  on either side of tooth). Experiepce 
has shown that the best hook angle is 17*. 
For good swaging the sharpness angle must 
be as near as possible to 44", so the clearance 
angle becomes about 2 9 O .  The blades are 
rolled similarly to bandsaw blades to 
eliminate "snaking" in the cut. and ase 
sharpened on an automatic machine with a 
19A 46 MV stone. Harder stones psoduce 
burning. New blades are inserted every 4 hr. 

Tlie feed riieclianisrn of the frame saw 
consists of two pairs of fluted feed rollers, 
an infeed pair and an outfeed pair. The top 
roller of each pair can be pt~eunnatically 
raised os lowered, and is used to apply down- 
ward psesssue on the log during cutting. A11 

Sour feed rollel-s are powered anti the feed 1s 
continuous. I n  fsont of the bottom infeed 
sollet is a 10 in. diameter two-knife planing 
liead, to cut n narsow flat surface on the 
bottom of each log befose it enters the saw. 
The cuttes knives are cliatlged each day allti 
ase shaspened o n  a n  automatic rnacliit~e. 
Figure 3 is a close-up view of tlic top and 
botfotii infecd solless and also  how thc 
pla~t i~ig  head. 

(7hi.s ( ' ~ I I I I I I C I I I N ~ ~ I  /?j3 11 ir 1). S. q~i~rw. t .  
litilizntiorr Sectiorl, ,\.ill he cor idi~tkd iri  tltt~ 
l i p  ut i.rvlie o f  tlrc N t ~ ~ i ~ \ l r t f c ~ . .  Fd.)  

F(f{. I

usirfg hangers riveted to the blades, and the
blades are tensioned by driving wedges
between the top hanger and a specially
designed spring-loaded supp0rt (see Fig. 2).
When inserted the blades are virtually spring
loaded, and therefore do not loosen during
service. The blade spacings are flxed in:es
pective of log diameter, there being three
blades in the centre at 2 in. spacings
(occasionally 1~ in.), and two blades on
either side of these at 6 in. spacings. The
blades are spaced by inserting blocks be
tween them at the top and bottom of the
sash, as shown in Figure 2. The 6 in. blocks
are steel and the 2 in. blocks aluminium, and
they are hung on a cross-bar so that they
remain conveniently in position when the
blades are removed. The spacing blocks are
tightened up by side tension bolts.

The blades used in this machine are 7 ft
long by 6 in. wide by 13 gauge, and the
teeth are swage set to approximately 8 gauge

Fig. 2

(0'035 in. on either side of tooth). Experiepce
has shown that the best hook angle is IT.
For good swaging the sharpness angle must
be as near as possible to 44°, so the clearance
angle becomes about 29°. The blades are
rolled similarly to bandsaw blades to
eliminate "snaking" in the cut, and are
sharpened on an automatic machine with a
19A 46 MV stone. Harder stones produce
burning. New blades are inserted every 4 hI'.

The feed mechanism of the frame saw
consists of two pairs of fluted feed rollers,
an infeed pair and an outfeed pair. The top
roller of each pair can be pneumaticalIy
raised or lowered, and is used to apply down
ward pressure on the log during cutting. All

Fig. 3

four feed rollers are powered and the feed is
continuous. In front of the bottom infeed
roller is a 10 in. diameter two-knife planing
head, to cut a narrow flat surface on the
bottom of each log before it enters the saw.
The cutter knives are changed each day and
are sharpened on an automatic machine.
Figure 3 is a close-up view of the top and
bottom infeed rollers and <11so shows the
planing head.

(This cOlI/mentary by Mr. D. ,S' . .lVI/CS,

Ut ilizat ion Sect iOll, ll'i I1 be concluded ill the
next issue of the !Yell'sletter. Eel.)



PROPERTIES OF OVERSEAS TIMBERS 

Keruing 
KERUING is the. vernacular name used 'in 
Malaya, North Borneo, and Sarawak for 
both the trees and timber of the genus D i p  
terocnrpus. 

Distribution 
There are many species of this genus widely 
distribrrted throughout Malaya and surround- 
ing countries, but many individual species 
are rare. Other timbers that are the same or 
essentially similar to keruing are: apitong 
and bagac (Philippines), gurjun and eng 
(Burma and India), hora (Ceylon), yang 
Thailand) and keroeing (Indonesia). 

This genus is found over a wide range of 
soil conditions; some species grow in low- 
lying forest, while others are ridge forms 
growing at elevations up to 4000 ft above sea 
level. Mature trees usually attain a height of 
approximately 150 ft, often with more than 
100 ft of straight cylindrical bole before the 
first branches. Girths of about 12 ft are 

! 
common, the largest recorded so far being 
26 ft 8 in. The bark is usually about an inch 
thick, brittle, and coloured grey to light 
brown. 

Timber. 
Although the details of the structure of the 
timber of the different species grouped under 
the name keruing are so much alike that it 
is impracticable to distinguish them, between 
some species there are big differences in 
weight, stre~igth, natural durability, and 
resin content. It would be possible to divide 
keruing into light, hqavy, and medium 
weight groups, but t l~efe  has been no demand 
commercially for this type of segregation, 
which would i n  any case be extremely 
difficult to arrange in  practice. Requests 
are sometimes made for the more risinous 
species to be excluded. 

The timber is moderately hard to hard, 
and ~noderately heavy to he'avy, the average 
weight at 12 per' cent. moisture content 
ranging from 40 to 57 lb per cu. ft., but the 
average for a commercial consig~inient of 
this timber would be about 46 Ib. Grain is 

usually straight, an uncommon feature in 
tropical woods. Texture is rather coarse 
but even. The sapwood, when freshly cut, 
has an outer cream coloured zone, and an 
inner zone of purple-red brown; when dry 
the colour is grey-brown or purple-brown, 
and is generally distinguishable from the 
heartwood. The heartwood varies with the 
species from a light red to a dark brown, or 
more commonly a dark purple-red; the 
colour darkens on exposure. The timber is 
featureless except for an occasional "ribbon 
stripe". 

Keruing can be obtained in large sizes in  
which knots are extren~ely rare, and brittle 
heart, cross-breaks, and borer holes are 
usually absent. 

Seasoning 
The timber shrinks considerably while 
seasoning, but provided care is take11 when 
air seasoning to ensure that the boards are 
stacked correctly under covet-, and a suitable 
end coating. applied, serious degrade may 
be avoided. Shrinkage from green to 12 per 
cent. moisture content is of the order of 
4.5 per cent. radially, and 8.5 per cent. 
tangent ially. 

There is considerable variation in the 
resistance of keruing to sawing, both between 
the species and even within the species, but 
generally speaking there is no serious diffi- 
culty in converting this timber. The wood 
works readily, but owing to its fibrous 
nature it usually requires considerable sanding 
to produce a good finish; for this reason i t  
is not suitable for turning. Grain must be 
filled before varnishing or finishing. Keruing, 
containing relatively lasge amounts or resin, 
will hold paints well, provided four coats are 
applied with a good quality finishing coat. 

Although there is a considerable variation 
in the resistance of the heartwood of different 
species to attack by fungus and termites, the 
most resistant of the species can only be 
classified in Australia as moderately durable. 
which class includes blackbutt (E~rca1jlptzr.r 
piltrlnris) and spotted gum (E. vrnculntn). No 
figures are available for Australian conditions, 
but i n  Malaya untreated ket-uing i 11 contact 

PROPERTIES OF OVERSEAS TIMBERS

Keruing

KERUING is the· vernacular name used 'in
Malaya, North Borneo, and Sarawak for
both the trees and timber of the genus Dip~

terocarpus.

Distriblltion
There are many species of this genus widely
distributed throughout Malaya and surround- .
ing countries, but many individual species
aie rare. Other timbers that are the same or
essentially similar to keruing are: apitong
and bagac (Philippines), gurjun and eng
(Burma and India), hora (Ceylon), yang
Thailand) and keroeing (Indonesia).

Habitat
This genus is found over a wide range of
soil conditions; some species grow in low
lying forest, while others are ridge forms
growing at elevations up to 4000 Ft above sea
level. Mature trees usually attain a height of
approximately 150 ft, often with more than
100 ft of straight cylindrical bole before the
first branches. Girths of about 12 ft are
common, the largest recorded so far being
26 ft 8 in. The bark is usually. about an inch
thick, brittle, and coloured grey to light
brown.

Timbe,.
Although the details of the structure of the

. timber of the different species grouped under
the name keruing are so much alike that it
is impracticable to distinguish them, between
some species there are big differences in
weight, strength, natural durability, and
resin content. It would be possible to divide
keruing into light, h~,.avy, and medium
weight groups, but there' has been no demand
commercially for this type of segregation,
which would in any case be extremely
difficult to arrange in practice. Requests
are sometimes made for the more resinous
species to be excluded.

The timber is moderately hard to hard,
and moderately heavy to he'avy, the average
weight at 12 per' cent. moisture content
ranging from 40 to 57 Ib per cu. ft., but the
average for a commercial consignment of
this timber would be about.46 lb. Grain is

3

usually straight, an uncommon feature in
tropical woods. Texture is rather coarse
but even. The sapwood, when freshly cut,
has an outer cream coloured zone,. and an
inner zone of purple-red brown; when dry
the colour is grey-brown or purple-brown,
and is generally distinguishable from the
heartwood. The heartwood varies with the
species from a light red to a dark brown, or
more commonly a dark purple-red; the
colour darkens on exposure. The timber is
featureless except for an occasional "ribbon
stripe" .

Keruing can be obtained in large sizes in
which knots are extremely rare, and brittle
heart, cross-breaks, and borer holes are
usually absent.

Seasoning
The timber shrinks considerably while
seasoning, but provided care is taken when
air seasoning to ensure that the boards are
stacked correctly under cover, and a suitable
end coating. applied, serious degrade may
be avoided. Shrinkage from green to 12 per
cent. moisture content is of' the order of
4·5 per cent. radially, and 8·5 per cent.
tangentially.

There is considerable variation in the
resistance of keruing to sawing, both between
the species and even within the species, but
generally speaking there is no serious diffi
culty in converting this timber. The wood
works readily, but owing to its fibrous
nature it usually requires considerable sanding
to produce a good finish; for this reason it
is not suitable for turning. Grain must be
filled before varnishing or finishing. Keruing,
containing relatively large amounts of resin.
will hold paints well, provided four coats are
applied with a good quality finishing coat.

Although there is a considerable variation
in the resistance of the heartwood of different
species to attack by fungus and termites, the
most resistant of the species can only be
classified in Australia as moderately durable.
which class includes blackbutt (Eucal.l'ptus
pilularis) and spotted gum (E. l1IGculata). No
figures are available for Australian conditions.
but in Malaya untreated keruing in contact



with tlie ground can only be expected to 
last 2-5 years. In reasonably well ventilated 
positions not in contact with the ground, the 
heartwood will remain so~u~id for several 
decades in the absence of termite attack. 
The sapwood is very rarely attacked by 
Lj7ctus, even in Malaya. Fortunately, 
keruing absorbs preservatives readily, and 
for riiost purposes adequate protection can 
be given by the open tank process. 

The wood of some species contains a 
substantial volume of oleo-resin which is 
collected from the growing tree by cutting 
notches in it, and which is used for medicines 
and caulking of boats. 

Uses 
Keruing is a general purpose constructional 
timber and is used mainly for beams, joists, 
rafters, partitions, flooring, bridges and 
wharves (treated), poles and sleepers (treated), 
automobile framing, and boxes. 

Additional os more detailed inforniation 
regarding this species may be obtained 
From the Chief, Division of Forest Products, 
C.S.I.R.O., 69-77 Yasra Bank Road, South 
Me1 bourne. 

Sorption Symposium 
F I ~ M  May 14 to 16, the Division of Forest 
Products arranged an inter-Divisional Sym- 
posium on "The Sorption of Wates by 
Porous Materials". 

The inter-relation of wood and water is 
one of the most important aspects of wood 
technology, and the study of the many 
phases of this relationship, e.g. in growth, 
seasoning, and dirncnsional changes, forms a 
considerable part of the Division's research 
program tne. I >  , ,<, 

About fifty ofl'lcers from different 
C.S.I.R.O. labosatories who are concerned 
in various ways with the retention of water 
id their particular products, met to exchange 
information and discuss common problems, 
and it is hoped that this will assist all the 
oflicers concerned, and lead to closer co- 
operation between tlie Divisions. 

Dr. A. J. Stamm 1 

returning t o  U.S.A. 
AT THE end of May, Dr. A. J .  Stamm, 
Subject Matter Specialist on the staff of tlie 

a Ison, U.S. Forest Products Laboratosy, M d' 
Wisconsin, completed a nine months' term as 
a Senior Fulbright Fellow at the Division of 
Forest Products. 

A research worker of world-wide repu- 
tation, Dr. Stamm's stay in Australia has 
been of great value to his colleagues in the 
Division, and to research workess i n  industry, 
particularly in the field of paper chemistry. 

During his stay Dr. Stamrn carried out 
research work on tlie dimensional stability 
of paper' and has written u p  his results Fos 
publication in A.P. P.T.T. A .  proceedings. 

MANGROVE TANNIN ADHESIVES 

SINCE early 1955 this Division has been 
working with the Division of Industrial 
Chemistry in an endeavour to develop inan- 
grove tannin extracts as plywood adhesives, 
and encouraging results have been obtained. 
In one series of experiments chemicals were 
added, and one of the most promising of 
these was commercial polyvinyl acetate, 
which in small proportions gave appreciable 
improvement to both dry and wet strengths. 

CORRIGENDUM 
C.S.I.R.O. FOREST PRODUCTS NEWSLETTER 

NUMBER 215, FERRUARY 1956 

Page 5 ,  Column 1 :  In l im  2 under "Details of 
Teeill for. Cross-crltting", for (mesh) rend (max.). 

DONATION 
TI-IE ~ollowing donation was received 
by the Division during April: 

Burnie Board and Timber 
Pty. Ltd., Tas. €500 0 0 
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with the ground can only be expected to
last 2-5 years. In reasonably well ventilated
positions not in contact with the ground, the ..
heartwood will remain sound for several
decades in the absence of termite attack.
The sapwood is very rarely attacked by
Lyetus, even in Malaya. Fortunately,
keruing absorbs preservatives readily, and
for most purposes adequate protection can
be given by the open tank process.
. The wood of some species contains a
substantial volume of oleo-resin which is
collected from the growing tree by cutting
notches in it, and which is used for medicines
and caulking of boats.

Uses
Keruing is a general purpose constructional
timber and is used mainly for beams, joists,
rafters, partitions, flooring, bridges and
wharves (treated), poles and sleepers (treated),
automobile framing, and boxes.

Additional or more detailed information
regarding this species may be obtained
from the Chief, Division of Forest Products,
C.S.I.R.O., 69-77 Yarra Bank Road, South
Melbourne.

Sorption Symposium
FROM May 14 to 16, the Division of Forest
Products arranged an inter-Divisional Sym
posium on "The Sorption of Water by
Porous Materials".

The inter-relation of wood and water is
one of the most important aspects of wood
technology, and the study of the many
phases of this relationship, e.g. in growth,
seasoning, and dimensional changes, forms a
considerable part of the Division's research
programme. ",;.r,

About fifty officers from different
C.S.l.R.O. laboratories who are concerned
in various ways with the retention of water
ill their particular products, met to exchange
information and discuss common problems,
and it is hoped that this will assist all the
officers concerned, and lead to closer co
operation between the Divisions.

Dr. A. J. Statnm

returning to U.S.A.
AT THE end of May, Dr. A. J. Stamm,
Slibject Matter Specialist on the staff of the
D.S. Forest Products Laboratory, Madison,
Wisconsin, completed a nine months' term as
a Senior Fulbright Fellow at the Division of
Forest Products.

A research worker of world-wide repu
tation, Dr. Stamm's stay in Australia has
been of great value to his colleagues in the
Division, and to research workers in industry,
particularly in the field of paper chemistry.

During his stay Or. Stamm carried out
research work on the dimensional stability
of paper and has written up his results for
publication in A.P.P.T.T.A. proceedings.

MANGROVE TANNIN ADHESIVES

SINCE early 1955 this Division has been
working with the Division of Industrial
Chemistry in an endeavour to develop man
grove tannin extracts as plywood adhesives,
and encouraging results have been obtained.
In one series of experiments chemicals were
added, and one of the most promising of
these was commercial polyvinyl acetate,
which in small proportions gave appreciable
improvement to both dry and wet strengths.
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Page 5, Column 1: III lille 2 ullder "Details of
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Pty. Ltd., Tas. £500 0 0

This Newsletter, prepared for general circulation by the DiJ'ision of Forest Products, c.S.l.R.a., p.a. Box 18,
South Melboume, S.C.5, is issuer! free Oil request to members of the timber trade anr!limher users. lIs contents

may be reprinted ,j'it!tout special permission:

Prinler! hy C.S.I.R.O., ]\[01"0111o"



Newsletter 
Registered in Australia for transmission by post as a periodical 

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

NUMBER 220 MELBOURNE JULY 1956 

Plywood Research in Australia 

FOR SOME years past the Veneer and Gluing 
Section oE the Division has been steadily 
declining. This has been due partly to  
transfers of staff to meet losses in other 
Sections of the Division, and partly to 
resignations. The position reached a climax 
with the departure of the Oficer-in-Charge 
of the Section, Mr. Alan Gordon, to take up 
a post i n  New Zealand. 

The Section is a well equipped one, and 
with other Sections of the Division has made 
a number of important contributions to the 
plywood industry. Two in particular might 
be mentioned; the design of veneer kilns, 
and the momentary dip treatment with 
boron con~pounds. It would have been a 
pity, therefore, if thet:-Section had been 

" . 
allowed to dic. 

Over the last twelve months plywood 
research has been under discussion wit11 the 
Australian Plywood Board. The possibility 
of setting up a Research Association on the 
one hand, or of restoring our Veneer and 
Gluing Section on the other, has been 
investigated. 

At  its meeting in Sydney last month the 
Australian Plywood Board agreed to make a 
grant of £8,000 pel annirm towards the funds 
of the Division to enable plywood investi- 

gations to proceed. The Boald was 110 doubt 
influenced in ~.eaching this decision by the 
fact that contributions towards plywood 
problenls have come from all Sections of 
the Division, and to meet all aspects of ply- 
wood work a new Research Association, if 
formed, would have to duplicate many of the 
personnel and much of the eqr-iipn~ent i n  the 
Division. The grant will be reviewed annually. 

To assist in liaison between the Division 
and the Board a small technical committee 
of the Board has been set up. This technical 
committee will keep in  touch with the 
Division's work, will make suggestions Tor 
lines of investigation, and will help to 
ensure the practical application of the results 
of research. 

Probably olle of the most pleasant features 
of the discussions between the Board and the 
Division has been the many appreciative 
remarks which have been made by the 
industry regarding the help it has received 
rrom the Division. A long and psofitable 
association between the Division and the 
plywood industry is thus assured. The ex- 
ample of the plywood industry might well be 
followed by other brancl~es of the wood-using 
industries of Australia. 

C.S.I.B.O.
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Plywood Research in Australia

FOR SOME years past the Veneer and Gluing
Section of the Division has been steadily
declining. This has been due partly to
transfers of staff to meet losses in other
Sections of the Division, and partly to
resignations. The position reached a climax
with the departure of the Officer-in-Charge
of the Section, Mr. Alan Gordon, to take up
a post in New Zealand.

The Section is a well equipped one, and
with other Sections of the Division has made
a number of important contributions to the
plywood industry. Two in particular might
be mentioned; the design of veneer kilns,
and the momentary dip treatment with
boron compounds. It would have been a
pity, therefore, if thy'> Section had been
allowed to die. ".

Over the last twelve months plywood
research has been under discussion with the
Australian Plywood Board. The possibility
of setting up a Research Association on the
one hand, or of restoring our Veneer and
Gluing Section on the other, has been
investigated.

At its meeting in Sydney last month the
Australian Plywood Board agreed to make a
grant of £8,000 pet' annum towards the funds
of the Division to enable plywood investi-

1

gations to proceed. The Board was no doubt
influenced in reaching this decision by the
fact that contributions towards plywood
problems have come from all Sections of
the Division, and to meet all aspects of ply
wood work a new Research Association, if
formed, would have to duplicate many of the
personnel and much of the equipment in the
Division. The grant will be reviewed anl1lwlly.

To assist in liaison between the Division
and the Board a small technical committee
of the Board has been set up. This technical
committee will keep in touch with the
Division's work, will make suggestions for
lines of investigation, and will help to
ensure the practical application of the results
of research.

Probably one of the most pleasant features
of the discussions between the Board and the
Division has been the many 0-ppreciative
remarks which have been made by the
industry regarding the help it has received
from the Division. A long and profitable
association between the Division and the
plywood industry is thus assured. The ex
ample of the plywood industry might well be
followed by other branches of the wood-using
industries of Australia.



LOGS are fed into the ~i iac l~ine  using two 
rail-mounted trolleys. The front trolley 
carries the leading end of tlie log. A tail 
trolley, shown in  Figuse 4, is cable driven 
by an air motor and has air-operated dogs to 
grasp the end of tlie log and hold it firrnly 
while the log is advanced over the planer and 
towards the saw. Logs are transferred from 
the log liaul chain onto the two trolleys by 
an ais-operated winch, and this winch is also 
uscd to rotate logs into the best cutting 
position (scc Figs. 1 and 4). Just as the 
front of thc log approaclics the saw blades 
a t  the beginning of each cut, the front top 
feed roller is lowered and pressure is applied, 
ancl as soon as the front of the log is far 
enough out of the saw, pressure is also 
applied to the log with tlie back top feed 
roller. Logs are sawn wit11 the widc cnd 
first so that short waste sick slabs can be 
removed early in the c ~ ~ t t i ~ i g  cycle. The 
occasiot~al butt wider than 4 ft is cut down 
with the axe. Figure 5 shows a log nearly 
sawn. The fsont top feed roller has already 
been raised ready to receive the next log. 
The flat surface cut on the bottom of the 
log by the planer is shown. 

Immediaiely the front of tlie log emerges 
from tlie macliinc the pieces ase chained 
togctlic~~. Behind the saw the log is Grst 
s ~ ~ p p o r t c d  on csoss-rails ~noving on a chain, 
and about 10 ft from tlie saw is a pair of 
vertical rollers that pnetr~iiatically press the 
sawn pieces togctlier, ant1 give added lateral 

Fig. 4 

support during the latter part of tlie cut. 
When the tail of the log leaves the back feed 
rollers, the vertical rollers arc released and 
the sawn log, held together only by a cliaiti 
at the front end, moves forward away fi.oilii 
t11e machine, first on the moving cross-sails, 
and then 011 powered rollers (see Fig. 6). 

The machine is steam driven by a 120 1i.p. 
engine, atid compsessed air for the auxiliary 
equipment is supplied by a compressor dsiven 
by a separate steam engine. 

Points of particular interest with this 
fsame gang machine are: 

Qs The connecti~lg rods, mounted 011 either 
side of the sash, elinitlate the large stresses 
set up when a single connecting rod is pivoted 
at tlie centre of the bottom cross-beam of 
the sash. 

@ The pseparation of a flat bottom on the 
logs satisfactorily achieves cutting stability 
for logs of all sizes. 

@ Spring-n~ounting tbe blades is a uttique 

Fig. 6 

APrecision Frame Gang Saw
Built in a Sawmill. 1I
LOGS are fed into the machine using two
rail-mounted trolleys. The front trolley
carries the leading end of the log. A tail
trolley, shown in Figure 4, is cable driven
by an air m.otor and has air-operated dogs to
grasp the end of the log and hold it firmly
while the log is advanced over the planer and
towards the saw. Logs are transferred from
the log haul chain onto the two trolleys by
an air-operated winch, and this winch is also
used to rotate logs into the best cutting
position (see Figs. 1 and 4). Just as the
front of the log approaches the saw blades
at the beginning of each cut, the front top
feed rol1er is lowered and pressure is applied,
and as soon as the front of the log is far
enough out of the saw, pressure is also
applied to the log with the back top feed
roller. Logs are sawn with the wide end
:first so that short waste side slabs can be
removed early in the cutting cycle. The
occasional butt wider than 4 ft is cut down
with the axe. Figure 5 shows a log nearly
sawn. The front top feed roller has already
been raised ready to receive the next log.·
The flat surface cut on the bottom of the
log by the planer is shown.

Immediately the front of the log emerges
from the machine the pieces are chained
together. Behind the saw the log is first
supported on cross-rails moving on a chain,
and about lOft from the saw is a pair of
vertical rollers that pneumatically press the
sawn pieces together, and give added lateral

Fig. 5
~ ,,I,

Fig. 4

support during the latter part of the cut.
When the tail of the log leaves the back feed
rollers, the vertical rollers are released and
the sawn log, held together only by a chain
at the front end, moves forward away from
the machine, first on the moving cross-rails,
and then on powered rollers (see Fig. 6).

The machine is steam driven by a 120 h.p.
engine, and compressed air for the auxiliary
equipment is supplied by a compressor driven
by a separate steam engine.

Points of particlIlar interest with this
frame gang machine are:

., The connecting rods, mounted on either
side of the sash, eliminate the large stresses
set up when a single connecting rod is pivoted
at the centre of the bottom cross-beam of
the sash.

., The preparation of a fiat bottom on the
logs satisfactorily achieves cutting stability
for logs of all sizes.

• Spring-mounting the blades is a unique

Fig. 6



idea, and solves the problem of the blades 
loosening and having to be re-tensioned 
during a shift. 

The simple idea of hanging the spacing 
blocks on cross-bars is an excellent labour 
and time saver. 

8 The oscillating motion of the sash is 
an elaborate method of providing clearance 
to the blades during their upward motion. 

Compressed air is used liberally for 
driving auxiliary equipment. 

The sawmill in which this machine operates 

is producing 250-280,000 super ft of sawn4 
timber per month, and attains an average 
recovery of 75 per cent. based on log hoppus 
volume, or 59 per cent. based on true log 
volume. This is a good recovery compared 
with other Australian hardwood sawmills, 
and indicates that when the frame saw can 
be used in place of the twin circular, at least 
two significant sources of waste in the 
Australian industry are eliminated. 
(This commentary was prepared by D. S. 
Jones, Utilization Section.) 

The Drying of Keruing (Dipterocarpus spp.) 
By G. S. CAMPBELL, Seasoning Section 

KERUING is one of the most common timbers 
of the Malayan Peninsula, and considerable 
quantities are imported annually into Aus- 
tralia.* Other timbers similar to keruing 
are: apitong and bagac from the Philippines, 
gurjun and eng from Burma and India, hora 
from Ceylon, and yang from Thailand. 

Literature available on the seasoning of 
this species indicates that unless precautions 
are taken, particularly in the initial stages of 
drying, severe surface checking and end 
splitting are likely to occur. The timber is 
also described .as prone to  warping. The 
Forest Products Research Laboratory, 
Princes Risborough, England, recommends 
that kerning up to 14 in. thick be dried 
under low temperatures and high relative 
humidities, until the moisture content has 
fallen below 30 per cent. The Malayan 
Forest Service reports that the timber shrinks 
considerably, that it should be properly 
stacked, and that the ends of boards be 
given suitable protective coating's. The 
shrinkage figures published in Malaya for 
drying from the green t6 an air dry con- 
dition (presumably 18 per cent.) are 3-3.5 
per cent. radially, and 6-7 per cent. tangen- 
tially. When stacked under cover, the 
following are the approximate periods in 
Malaya for air drying from the green to 
eq~~ilibrium moisture content. 

1-in. thick boards 3 months 
I&-in. ,, , )  3-5 months 
2-in. ,, ,7 6-8 months 
4-in. ,, planks 12 months 

* A  species description of keruing was given in 
last month's Newsletter. 

The following schedule is tentatively 
recommended for drying 1-in. thick mixed 
sawn keruing. 

Moistlire 
Content 
Change 
Points 
( %) 

Green 
60 
40 
35 
30 
25 

20 to final m.c. 
(12%) 

At the final m.c. 
for 24 hr 

Some limited experimental work carried 
out in this Division's kilns indicated that the 
schedule for red meranti, published in 

I 

Newsletter No. 210, would be suitable for 
the drying of keruing. Timber with an initial 
moisture content of 43 per cent. took some 
10 days (24 hr. per day) to kiln dry to 12 per 
cent. under this schedule. The dried con- 
dition of the timber was good, and although 
moisture gradients were occasionally steep 
after kiln drying, they were much improved 
by a final conditioning treatment. In one 
partly air dried run, some 4 days were re- 
quired to kiln dry from a moisture content 
of 23 per cent. to 12 per cent. 

It is reported that in Malaya keruing had 

Dry-bulb 
Tern- 

perature 
(OF) 

1 20 
120 
130 
130 
140 
150 

160 

180 

Wet-bulb 
Depression 

(OF) 

Relative 
Humidity 

( %) 

idea, and solves the problem of the blades
loosening and having to be re-tensioned
during a shift.

• The simple idea of hanging the spacing
blocks on cross-bars is an excellent labour
and time saver.

• The oscillating motion of the sash is
an elaborate method of providing clearance
to the blades during their upward motion.

• Compressed air is used liberally for
driving auxiliary equipment.

The sawmill in which this machine operates

is producing 250-280,000 super ft of sawn'
timber per month, and attains an average
recovery of 75 per cent. based on log hoppus
volume, or 59 per cent. based on true log
volume. This is a good recovery compared
with other Australian hardwood sawmills,
and indicates that when the frame saw can
be used in place of the twin circular, at least
two significant sources of waste in the
Australian industry are eliminated.
(This commentary was prepared by D. S.
Jones, Utilization Section.)

The Drying of Keruing (Dipterocarpus Spp.)
By G. S. CAMPBELL, Seasoning Section

KERUING is one of the most common timbers
of the Malayan Peninsula, and considerable
quantities are imported annually into Aus
tralia.* Other timbers similar to keruing
are: apitong and bagac from the Philippines,

.gurjun and eng from Burma and India,hora
from Ceylon, and yang from Thailand.

Literature available on the seasoning of
this species indicates that unless precautions
are taken, particularly in the initial stages of
drying, severe surface checking and end
splitting are likely to occur. The timber is
also described .as prone to warping. The

. Forest Products Research Laboratory,
Princes Risborough, England, recommends
that keruing up to I! in. thick be dried
under low temperatures and high relative
humidities, until the moisture content has
fallen below 30 per cent. The Malayan
Forest Service reports that the timber shrinks
considerablY, that it should be properly
stacked, and that the ends of boards be
given suitable protective coatings. The
shrinkage figures published in Malaya for
drying from the green ·,t6 an air dry con
dition (presumably 18 per cent.) are 3-3·5
per cent. radially, and 6-7 per 'Cent. tangen
tially. When stacked under cover, the
following are the approximate periods in
Malaya for air drying from the green to
equilibrium moisture content.

I-in. thick boards 3 months
l!-ill. " " 3-5 months
2-in. " " 6-8 months
4-in. "planks 12 months

* A species description of keruing was given in
last month's Newsletter.

3

The following schedule is tentatively
recommended for drying I-in. thick mixed
sawn keruing.

Moisture Dry-bulb
Content Wet-bulb Relative

Tem- Depression HumidityChange perature
Points

eF)
(OF) (I';;)

(I';;)

Green 120 5 85
60 120 7 79
40 130 10 73
35 130 15 62
30 140 20 54
25 150 25 48

20 to final m.c.
(121';;) 160 30 43

At the final m.c.
for 24 hr 180 10 79

Some limited experimental work carried
out in this Division's kilns indicated that the
schedule for red meranti, published in
Newsletter No. 210, would be suitable for
the drying of keruing. Timber with an initial
moisture content of 43 per cent. took some
10 days (24 hr. per day) to kiln dry to 12 per
cent. under this schedule. The dried con
dition of the timber was good, and although
moisture gradients were occasionally steep
after kiln drying, they were much improved
by a final conditioning treatment. In one
partly air dried run, some 4 days were re
quired to kiln dry from a moisture content
of 23 per cent. to 12 per cent.

It is reported that in Malaya keruing had



not been exploited in the past because of its resin exudation occurred during the fina16high 
resinous nature, and because of slight diffi- humidity treatment of the laboratory runs, 
culties with sawing. Evidence of the former and it  is suggested that such a treatment, or  a 
was noted in test material and in a con?- short steaming treatment a t  saturated con- 
nlercial charge, tlie resin exuding from the ditions, will bring suficient resin to tlie 
timber after standing in the sun for a few surface during treatment to minimize sisk oT 
days on removal from the kiln. Appreciable subsequent bleeding. 

New Survey to Measure Moisture 
Content of Timber in Use 

Bjl R. FINIGHA N ,  Seasovlir~g Section 

IT 1s very desirable that timber used in 
joinery, cabinet making, and for many 
other purposes, should not swell or shrink 
after manufacture, but as every craftsman 
knows, it  is impossible t o  prevent sucll 
inovenlent completely. Movement or 
"working" of wood, however, can be kept 
to  a minimum by seasoning it  t o  a moisture 
content suitable for the conditions under 
which it will be used. 

This survey will continue for about 2 
years, and should give useful informat ion on 
the conditions existing in  this type o r  
structure. Other structures now under test 
include bridges, piers, piles, poles, agri- 
cultural implements, and harbour irlstal- 
lations. 

Any suggestions for extensions to the 
survey would be welcomed by tlie Division. 

=The Division of Forest Products has some 
information on suitable moisture contents 
for indoor and protected outdoor positions 
for various timbers in different localities, but 
it is felt that a more detailed study is now 
necessary to cover most of the majos timber 
uses. 

As a consequence, work on this study has 
been commenced and permission oblained 
from several Government, semi-Governn~ent, 
and private bodies, to set up  moisture 
measuring points in  various timber structures 
and installations. 

v: 

One section of this project is being carried 
out in cooperation with the Victorian 
Housing Comniission, on its estate a t  Broad- 
meadows. Test points have been installed 
in eight of the dwellings on this estate. 
Four weatherboard and four brick veneer 
houses have been selected, the test points 
being installed in roof timbers, walls, and 
floors. 

THE following donations were received 
by the Division di~ring May: 

Commonweal t11 New 
Guinea Timbers Ltd., 
Bulolo, New Guinea £500 0 0 

N.Z. Forest Products 
Ltd., Auckland, N.Z. £ 125 0 0 

State Electricj ty Com- 
mission, Vic. £100 0 0 

.The Tasmanian Timber 
Association, Laun- 
ceston, Tas. €52 10 0 

The Victorian Sawmillers' 
Association (Red Gum 
Section) £100 0 0 

The Associated Saw- 
millers and Timber 
Merchants of Western 
Australia £100 0 0 

Prin ted  I)y C.S.I.R.O., I i l e l h o ~ ~ r n c '  

not been exploited in the past because of its
resinous nature, and because of slight diffi
culties with sawing. Evidence of the former
was noted in test material and in a com
mercial charge, the resin exuding from the
timber after standing in the sun for a few
days on removal from the kiln. Appreciable

resin exudation occurred during the finaJlhigh
humidity treatment of the laboratory runs,
and it is suggested that such a treatment, or a
short steaming treatment at saturated con
ditions, will bring sufficient resin to the
surface during treatment to minimize risk of
subsequent bleeding.

Moistllre
Use

to Measure
of Timber in

New Sur\Jey
(~ontent

By R. FINIGHAN, Seasoning Section

•

£52 10 0

£100 0 0

£100 0 0

£500 0 0

£100 0 0

DONATIONS
THE following donations were received
by the Division during May:

Commonwealth New
Guinea Timbers Ltd.,
Bulolo, New Guinea

N.Z. Forest Products
Ltd., Allckland, N.Z. £125 0 0

State Electricity Com
mission, Vic.

.The Tasmanian Timber
Association, Laun-
ceston, Tas.

The Victorian Sawmillers'
Association (Red Gum
Section)

The Associated Saw
millers and Timber
Merchants of Western
Australia

This survey will continue for about 2
years, and should give useful information OLl

the conditions existing in this type of
structure. Other structures now under test
include bridges, piers, piles, poles, agri
cultural implements, and harbour instal
lations.

Any suggestions [or extensions to the
survey would be welcomed by the Division.

One section of this project is being carried
out in cooperation with the Victorian
Housing Commission, on its estate at Broad
meadows. Test points have been installed
in eight of the dwellings on this estate.
Four weatherboard and four brick veneer
houses have been selected, the test points
being installed in roof timbers, walls, and
floors.

IT IS very desirable that timber used in
joinery, cabinet making, and for many
other purposes, should not swell or shrink
after manufacture, but as every craftsman
knows, it is impossible to prevent such
movement completely. Movement or
"working" of wood, however, can be kept
to a minimum by seasoning it to a moisture
content suitable for the conditions under
which it will be used.

-The Division of Forest Products has some
information on suitable moisture contents
for indoor and protected outdoor positions
for various timbers in different localities, but
it is felt that a more detailed study is now
necessary to cover most of the major timber
uses.

As a consequence, work on this study has
been commenced and permission obtained
from several Government, semi-Government,
and private bodies, to set up moisture
measuring points in various timber structures
and installations. c
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Current Research on Collapse* 
By Mf. G. KAUMAN, Sensoni~zg Sectio?~ 

"COLLAPSE" was first recognized by the 
pioneer of timber seasoning research, Harry 
D. Tiemann, in 1913. There are two 
approaches open for investigations of this 
pheno~nenon : examination of the collapse- 
inducing forces in their relation to  the wood 
structure and to  externally imposed physical 
variables, and study of the physical and 
chemical reaction of the wood substance to  
these forces. 

Most workers today accept Tiemann's 
theory, proposed in 1915, that colJapse is 
primarily induced by liquid-tension forces 
acting in the "Tree" water in completely 
filled fibres. This theory is a t  present being 
studied by experiments designed to  vary the 
surface tension of the " f re~"  water by using 
wetting agents or replacisg water with other 
liquids. In another series of tests attempts 
are being made t o  vary the number of so- 
called "nuclei" or minute gas bubbles in the 
"free" water. One method consists of 
soaking specimens in air-free water, and 
then sub-jecting them to high pressures 
before drying. 

Although drying stresses probably do not 
account for the primary collapse-inducing 

* Collapse is an abnormal type of shrinkage due 
Lo caving-in of cell cavities during drying above 
fibre saturation point. 

forces, they undoubtedly play a large part i n  
determining collapse intensity. This has 
been investigated by cutting specimens of 
rectangular cross section wit11 the long 
dimension alternatively in the tangential. 
radial, and longitudinal direction. I t  has 
been proved that "case-hardening" due to 
severe moisture gradients will reduce collapse 
in the width of rectangular samples because 
of its stiffening action. On the other hand, 
collapse is accentuated in thickness (away 
from the edges) under most drying con- 
ditions, irrespective of the direction of 
sawing. 

The intensity of collapse under given 
external conditions depends, however, largely 
on the reaction of the wood substance. A 
recent experiment on the influence of tem- 
perature, humidity, drying time, and some 
minor variables, has shown that collapse 
intensity in mountain ash increases linearly 
with the temperature during drying, and is 
also affected by the length of drying time 
and the stress condition. Relative humidity 
in itself was of only minor importance. 

High temperatures applied to  moist wood 
prior to  drying have been found to cause 
degradation and increase collapse during 
subsequent seasoning. The exposure time 
is important: a high temperature for a short 
time may not cause as much damage as n 
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Current Research on Collaps_e*
By W. G. KAUMAN, Seasoning Section

"COLLAPSE" was first recognized by the
pioneer of timber seasoning research, Harry
D. Tiemann, in 1913. Thei"e are two
approaches open for investigations of this
phenomenon: examination of the collapse
inducing forces in their relation to the wood
structure and to externally imposed physical
variables, and study of the physical and
chemical reaction of the wood substance to
these forces.

Most workers today accept Tiemann's
theory, proposed in 1915, that collapse is
primarily induced by liquid-tension forces
acting in the "free" water in completely
filled fibres. This theory is at present being
studied by experiments designed to vary the
surface tension of the "free" water by using
wetting agents or replacip~'water with other
liquids. In another series of tests attempts
are being made to vary the number of so
called "nuclei" or minute gas bubbles in the
"free" water. One method consists of
soaking specimens in air-free water, and
then subjecting them to high pressures
before drying.

Although drying stresses probably do not
account for the primary collapse-inducing

* Collapse is an abnormal type of shrinkage due
to caving-in of cell cavities during drying above
fibre saturation point.
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forces, they undoubtedly play a large part in
determining collapse intensity. This has
been investigated by cutting specimens of
rectangular cross section with the long
dimension alternatively in the tangential,
radial, and longitudinal direction. Jt has
been proved that "case-hardening" due to
severe moisture gradients will reduce collapse
in the width of rectangular samples because
of its stiffening action. On the other hand, .
collapse is accentuated in thickness (away
from the edges) under most drying con
ditions, irrespective of the direction of
sawing.

The intensity of collapse under given
external conditions depends, however, largely
on the reaction of the wood substance. A
recent experiment on the influence of tem
perature, humidity, drying time, and some
minor variables, has shown that collapse
intensity in mountain ash increases linearly
with the temperature during drying, and is
also affectecl by the length of drying time
and the stress condition. Relative humidity
in itself wa~ of only minor importance.

High temperatures applied to moist wood
prior to drying have been found to cause
degradation and increase collapse during
subsequent seasoning. The exposure time
is important: a high temperature for a short
time may not cause as much damage as a



lo\ves one for a longer 'time. Experiments 
arc psocceding to investigate the seasons 
for this bcliavious; preliminary results show 
that by chen~icaliy extracting certain cell 
wall constituents, normal wood can be made 
to approach tcnsion wood i n  its composition 
and in its gross shrinkage during drying. 
Whether this change in behavioui is a direct 
consequence of the extraction, or- of othes 
efrects such as breaking of chenlical bonds 
(31. blocking of minute capillaries, remains to 
be seen. 

The cusscnt research work is aimed 
i~ltimately to establish whether a method 
exists to  prevent collapse horn occurring 
altogethcs during dsying. 

I n  the absence of a method for preventing 
collnpsc, a psecliction of collapse intensity in 

indiviclual logs prios to drying would be 
most valuable. One mctliod which has 
secently been successfuJly tested involves 
drying segments of logs, thus obtaining an 
indication of expected collal-tse behavious 
fsom pith to bark (see Newsletter N o  216). 

Research results ase constantly being 
applied to psactical tinibel- seasoning and 
liave bcen instrurncntal, ihr instance, i n  the 
developnient of the psec1sie1- and of low tem- 
perature veneer drying scl~eclules with low 
wet-bulb teniperatu~.e, designed to keep 
collapse to a miliimurn (Newsletter No. 182). 
Better understanding of the physical and 
chemical basis o r  collapse behaviou~ will 
undoubtedly I-esult in progressive improve- 
~ n e ~ l t  of methods for the tscatmcnt of collapse- 
susceptible timbes. 

D ~ - s c ~ u n r i ~  by Mr. G. M.  Bunning.  acting 
president of the Associated Sawn1illess a n d  
Timbcs h4eschants of Westesn Australia, as 
a "cour~sc which will liave fits-reaching 
efi'ects fos the timber industsy i l l  Wcstesn 
Australia", a timber seasoning cousse of a 
week's dusation was completed i n  Pert11 on 
May 18. 11 was planned in co~~junct ion  with 
the Association as part of a cooperative 
progt-amme to improve technical standasds 
and incl-easc cfliciency i n  the industry. 

The  cousse was attended by some 37 full- 
time and 20 part-time delegates from all 
levels of the Wcstesn Austsalian tin1 bes 
inclustry. 

Among f i ~  ms seprese~itccl were : T l ~ e  Auc- 
tsalian Luniber Co. ; Bunning BITIS. ; 
Westsalian Plywoods: Douglas l o w s  8r 
Co. ;  Heam Bros. and Stead; Millars 
Timber and Tsading Co. ;  State Sa\v Mills; 
Swan Timber Co. : a i ~ d  Wliitta!<er. Hsos. ; 
all of wl~oin Iiad several members sepsesented. 
Also attending were representatives of 
Government authosities Tram the Forests 
Department, the Technical Ecf~~cational 
I3sanc11, the Teachess' Training College. and 
the Manual Tsaining Depastnient. 

Plant visits t o  Messr-s. Running Dsor. and 
Wliittakes 81-0s. psoved a \~aluable pal t of 
the cousse. 

lower one for a longer time. Experiments
are proceeding to investigate the reasons
for this behaviour; preliminary results show
that by chemically extracting certain cell
wall constituents, normal wood can be made
to approach tension wood in its composition
and in its gross shrinkage during drying.
Whether this change in behaviour is a direct
consequence of the extraction, or of other
effects such as breaking of chemical bonds
or blocking of minute capillaries, remains to
be seen.

The current research work IS aimed
ultimately to establish whether a method
exists to prevent collapse from occurring
altogether during drying.

I n the absence of a method for preventing
collapse, a prediction of collapse intensity in

individual logs prior to drying woulc' be
most valuable. One method which has
recently been successfully tested involves
drying segments of logs, thus obtaining an
indication of expected collapse behaviour
from pith to bark (see Newsletter No, 216).

Research results are constantly being
applied to practical timber seasoning and
have been instrumental, for instance, in the
development of the predrier and of low tem
perature veneer drying schedules with low
wet-bulb ' temperature, designed to keep
collapse to a minimum (Newsletter No. 182).
Better understanding of the physical and
chemical basis of collapse behaviour will
undoubtedly result in progressive improve
ment of methods for the treatment of collapse
susceptible timber.

Western Australian Timber Seasoning Course
DESCRIBED by Mr. G. M. Bunning, acting
president of the Associated Sawmillers and
Timber Merchants of Western Australia, as
a "course which will have far-reaching
effects for the timber industry in Wester~
Australia", a timber seasoning course of a
week's duration was completed in Perth on
May 18. It was planned in conjunction with
the Association as part of a cooperative
programme to improve technical standards
and increase efllciency in the industry.

The course was attended by some 37 fuJl
time and 20 part-time delegates from all
levels of the Western Australian timber
ind ust ry.

Dclcgalcs ({((cnding Ihc Pp'lh Tilllbcr Seasoning COllrse.
,~ .,'f,

",

Among flrms represented were: The Aus
tralian Lumber Co.; Bunning Bros,:
Westralian Plywoods: Douglas .Iones &
Co.; Hearn Bros. and Stead; Millars
Timber and Trading Co.; State Saw Mills;
Swan Timber Co.; and Whittaker Bros.:
all of whom had several members represented,
Also attending were representatives of
Government authorities from the Forests
Department, the Technical Educational
Branch, the Teachers' Training College. and
the Manual Training Department.

Plant visits to Messrs. Bunning Bros, and
Whittaker Bros, proved a valuable part of
the course.



TIE CYCLING track being built in Melboiirne 
for the Olympic Games is notable for tlie 
novel and exteusive use of timber in its 
construction. 

The  deck, which will be covered with a 
concsete or bitumen running surface, is 
laminated from 4 by 2 in. N.Z. Piillrs rndiattr, 
laid on edge. This timber was pressure- 
treated in New Zealand with a water-borne 
preservative, and it represents the first 
major use of pressure-treated sawn timber in  
Australia. 

Two hundred thousand lineal ft of 4 by 
2 in. pine are being used in  the deck, the 
laminatiotis being fastened by nailing with 
staggered joints in adjacent members. 

The deck is supported a t  about 8 f t  

centres by heavy hasdwood frarnes, fastened 
with bolts and split-ring connectors. 

Besides simplicity and speed or  esection, 
the structul.e has the great advantage that it 
can be dis~iiantled aftel- tlie Games a n d  
converted to  an uncover.ed board track to 
meet local req uirernents. 

The whole project is particularly interesting 
because it demonstsates 1 1 0 ~  preservative 
treatment can greatly extend the ilse and 
value of a timber. Without preservative 
treatment, radiata pine could not have been 
used because of its low sesistance to decay. 
Tseated, it should last as long as the more 
durable of our eucalypts, with the advantage 
that it is much lighter in weight and easier 
to work and nail. 

Pressu renotreated Timber for Olympic Cycling Track!
THE CYCLING track being built in Melbourne
for the Olympic Games is notable for the
novel and extensive use of timber in its
construction.

The deck. which will be covered with a
concrete or bitumen running surface, is
laminated from 4 by 2 in. N.Z. Pil1lls radiata,
laid .on edge. This timber was pressure
treated in New Zealand with a water-borne
preservative, and it represents t.he fir.st
major use of pressure-tre8ted S8wn tImber 1n
Australia.

Two hundred thousand lineal ft of 4 by
2 in. pine are being used in the deck, the
laminations being fastened by nailing with
staggered joints in adjacent members.

The deck is supported at about 8 Ft

Right.---Pfacillg slljJJ!ortillg Fa/llcs in position. (Note

staggcrcd joints ill dccking.)

13eloll'.-- Vic!!' (~( t!cc cycle tr(/ck lIlIder cOlls/rllc/iOIl.

centres by heavy hardwood frames, fastened
with bolts and split-ring connectors.

Besides simplicity and speed of erection.
the structure has the great advantage that it
can be dismantled after the Games and
converted to an uncovered board track to
meet local requirements.

The whole project is particularly interesting
because it demonstrates how preservative
treatment can greatly extend the use and
value of a timber. Without preservative
treatment, radiata pine could not have been
used because of its low resistance to decay.
Treated, it should last as long as the more
durable of our eucalypts, with the advantage
that it is much lighter in weight and easier
to work and nail.



Timber Seasoning Course 

for New South Wales 
AN ADVANCED course in timber seasoning 
has been planned by the Division of Wood 
Teclmology of the New South Wales Forestry 
Commission and the Division of Forest 
Products, C.S.I.R.O., to be held at Coff's 
Harbour, N.S.W., August 13-17, incl~~sive. 

The course will comprise practical work 
and 16 lectures on subjects ranging from: 
stacking and handling, plant layout, kiln 
operation, warping and its prevention, col- 
lapse and reconditioning, modern kilns for 
sawn timber and veneer, kiln heating methods 
including the use of steam, flue gas, and 
electricity, to: anti-sapstain dips, inmuni- 
zation against borer, and kiln installation 
and drying costs. 

Further details or advice on enrolment 
may be obtained from either the Chief, 
Division of Wood Technology, 96 Harring- 
ton Street, Sydney, or the Chief, Division of 
Forest Products, 69-77 Yarsa Bank Road, 
South Melbourne, S.C.4. 

OVERSEAS VISITS 

BY DIVISIONAL OFFICERS 

MR. W. G. KAUMAN, who is a Research 
Ofices in the Timber Seasoning Section of 
the Division, is leaving this month for two 
years' experience overseas under a C.S.I.R.O. 

' studentship. Mr. Kauman is particularly 
interested in the funclan~ental factors re- 
lating to the collap9e of timber, and he has 
been accepted to+:iindertake a two years' 
post-graduate course at the Free University 
of Brussels. He will carry out advanced 
studies there on the thermodynamics of 
irreversible processes. 
MR. P. U. A. GROSSMAN, who is an ofices of 
the Timber Physics Section of this Division, 
will be leaving for England during August 
to accept a research studentsl~ip offered by 
the United Kingdom Ministry of Supply. 

1 
Mr. Grossman will be absent for two years, 
and will be working at Cambridge University 
during that period. 
DR. A. B. WARDROP, a Principal Research 
Officer of the Wood and Fibre Structure 
Section of the Division, will be leaving at 
the end of August for a three months' visit 
to the United States, England, and Europe. 

In the United States he has been invited 
to present a paper on the nature of lignin 
deposition in wood fibres at the Third 
Lignin Round Table Conference, sponsored 
by the Institute of Paper Chemistry, Apple- 
ton, and the National Research Council of 
the United States. Dr. Wardrop will also be 
present at a conference on electron micro- 
scopy at Madison, and will nmlte personal 
contact with a number of workers i n  his field 
in the U.S.A., England, and on the Con- 
tinent. 

DONATIONS 
FIRMS and individuals who make donations 
to the funds of the Division are reminded 
that such donations are an allowable income 
tax deduction in Australia, under the heading 
"Gifts to approved research institutes for 
scientific research, etc.". 

Donations to the Division are credited to 
a trust fund, which is used for special pieces 
of equipment, and for other expenditure to 
increase the efficiency of the Division and 
the service which i t  can give to the industry 
and the public. 

The following- donations were received 
during June: 

Hancock Bros. Pty. Ltd., Ipswich. 
Q . £105 0 0 

Northern Veneers Pty. Ltd., 
Cairns, Q. £105 0 0 

Gibbs, Bright & Co., Melbourne £105 0 0 
Bright Pine Mills Pty. Ltd., Bright, 

Vic. £100 0 0 
A. A. Swallow Pty. Ltd., South 

Melbourne £100 0 0 
Central Timber Pty. Ltd., Franks- 

ton, Vic. £5 5 0 

Ttiis N e ~ d e t t e r ,  prepared ,for general ci~~culntio~r hj, the Division of Forest A.od~rct.s, C.S.I. R.O., P.O. Box 18, 
Sollih Melborrrne, S.C.5, is issrted free oil request to nwiibers oj. the finlber irnde mid tiniher rrsers. Its co,lfell/s 

may be reprinted without special permission. 
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Timber Seasoning Course
for New South Wales

AN ADVANCED course in timber seasoning
has been planned by the Division of Wood
Technology of the New South Wales Forestry
Commission and the Division of Forest
Products, C.SJ.R.O., to be held at Coff's
Harbour, N.S.W., August 13-17, inclusive.

The course will comprise practical work
and 16 lectures on subjects ranging from:
stacking and handling, plant layout, kiln
operation, warping and its prevention, col
lapse and reconditioning, modern kilns for
sawn timber and veneer, kiln heating methods
including the use of steam, flue gas, and
electricity, to: anti-sapstain dips, inununi
zation against borer, and kiln installation
and drying costs.

Furthel' details or advice on enroltilent
may be obtained from either the Chief,
Division of Wood Technology, 96 Harring
ton Street, Sydney, or the Chief, Division of
Forest Products, 69-77 Yarra Bank Road,
South Melbourne, S.CA.

OVERSEAS VISITS

BY DIVISIONAL· OFFICERS

MR. W. G. KAUMAN, who is a Research
Officer in the Timber Seasoning Section of
the Division, is leaving this month for two
years' experience overseas under a C.S.I.R.O.
studentship. Mr. Kauman is particularly
interested in the fundamental factors re-

. lating to the collap~e of timber, and he has
been accepted to'''dfndertake a two years'
post-graduate course at the Free University
of Brussels. He will carry out advanced
studies there on the thermodynamics of
irreversible processes.
MR. P. U. A. GROSSMAN, who is an officer of
the Timber Physics Section of this Division,
will be leaving for England during August
to accept a research studentship offered by
the United Kingdom Ministry of Supply.

Mr. Grossman will be absent for two years,
and will be working at Cambridge University
during that period.
DR. A. B. WARDROP, a Principal Research
Officer of the Wood and Fibre Structure
Section of the Division, will be leaving at
the end of August for a three months' visit
to the United States, England, and Europe.

In the United States he has been invited
to present a paper on the nature of lignin
deposition in wood fibres at the Third
Lignin Round Table Conference, sponsored
by the Institute of Paper Chemistry, App]e
ton, and the National Research Council of
the United States. Dr. Wardrop will also be
present at a conference on electron miero
scopy at Madison, and will make personal
contact with a number of workers in his field
in the U.S.A., England, and on the Con
tinent.

DONATIONS
FIRMS and individuals who make donations
to the funds of the Division are reminded
that such donations are an allowable income
tax deduction in Australia, under the heading
"Gifts to approved research institutes for
scientific research, etc.".

Donations to the Division are credited to
a trust fund, which is used for special pieces
of equipment, and for other expenditure to
increase the efficiency of the Division and
the service which it can give to the industry
and the public.

The following- donations were received
during June:

Hancock Bros. Pty. Ltd., Ipswich .
Q. £\05 0 0

Northern Veneers Pty. Ltd.,
Cairns, Q. £105 0 0

Gibbs, Bright & Co., Melbourne £105 0 0
Bright Pine Mills Pty. Ltd., Bright,

Vie. £100 0 0
A. A. Swallow Pty. Ltd., South

Melbourne £100 0 0
Central Timber Pty. Ltd., Franks-

ton, Vie. £5 5 0
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Pole Strength Research 
VERY little information is available on 
strength of poles for use in electricity dis- 
tribution or teleco~nmunication lines. Poles 
are, of course, essentially engineering struc- 
tures which must be designed to carry the 
weight of conductors and, more important 
still, wind and other loads on conductors and 
poles. In many cases, too, considerable 
stresses result from the necessary anchoring 
of poles against overturning at bends in the 
line, and other severe out-of-balance loadings 
occurring a t  junctions and ends of lines. 
Lack of engineering design data on Aus- 
tralian pole strengths llas resulted in widely 
varying design procedures by different 
authorities, and also in wasteful practices. 
Much more than the cost of the pole is 
involved; the cost of replacement and 
transfer of conductors i$high, and the danger 
of failure may be serilbus. 

With considerably reduced availability of 
the more durable species, and the consequent 
necessity of utilizing species having different 
growth and strength characteristics, the need 
for review of present design practices and of 
providing a better basis for Future designs 
is clearly evident. The large economic 
advantage of preservative treatment of poles 
is another factos adding incentive to tlie 
investigation. From a preliminary review, 
it was obvious that considerable savings could 

result from more efficient design even on the 
basis of general timber research data avail- 
able. I t  seemed likely that further research 
specific to  Australian poles would indicate 
possibilities of even greater savings, and in 
addition would positively establish recom- 
mendations for improved design practice. 

It was clear that tlie cost of this research 
programme, which would be spread over 
some three years, could be recouped many 
times in the first year arter results became 
available. However, because of other 
demands on funds available for ~.esearcli, it 
was necessary to seek the assistance of pole- 
supply and pole-using authorities so that 
this work could be undertaken. A committee, 
representative of the major pole-supply and 
pole-using authorities throughout Australia. 
and the Division of Forest Products, was 
formed. Encouraged by tlie possibilities of 
this research, the committee sponsored the 
pole research programme and undertook tlie 
responsibility of seeking funds to firiance it. 
The Division of Forest Products provided a 
working plan for the investigation and under- 
took full responsibility for testing, as well as 
in effect underwriting the cost of the project. 

Some £8500 has already been donated i n  
cash and a similar amount promised by 
interested authorities througlio~~t Australia. 

C.S.I.B.O.

Forest Products
Newsletter

Registered .in Australia for transmission by post as a periodical

NUMBER 222 MELBOURNE SEPTEMBER 1956

Pole Strength Research
VERY little information is available on
strength of poles for use in electricity dis
tribution or telecommunication lines. Poles
are, of course, essentially engineering struc
tures which must be designed to carry the
weight of conductors and, more important
still, wind and other loads on conductors and
poles. In many cases, too, considerable
stresses result from the necessary anchoring
of poles against overturning at bends in the
line, and other severe out-of-balance loadings
occui:ring at junctions and ends of lines.
Lack of engineering design data on Aus
tralian pole strengths has resulted in widely
varying design procedures by different
authorities, and also in wasteful practices.
Much more than the cost of the pole is
involved; the cost of replacement and
transfer of conductors Js.:high, and the danger
of faIlure may b~ sen6us.

With considerably reduced availability of
the more durable species, and the consequent
necessity of utilizing species having different
growth and strength characteristics, the need
for review of present design practices and of
providing a better basis for future designs
is clearly evident. The large economic
advantage of preservative treatment of poles
is another factor adding incentive to the
investigation. From a preliminary review,
it W8S obvious that considerable savings could

I

result from more efficient design even on the
basis of general timber research data avail
abie. It seemed likely that further research
specific to Australian poles would indicate
possibilities of even greater savings, and in
addition would positively establish recom
mendations for improved design practice.

It was clear that the cost of this research
programme, which would be spread over
some three years, could be recouped many
times in the first year after results became
available. However, because of other
demands on funds available for research, it
was necessary to seek the assistance of pole
supply and pole-using authorities so that
this work could be undertaken. A committee,
representative of the major pole-supply and
pole-using authorities throughout Australia,
and the Division of Forest Products, was
formed. Encouraged by the possibilities of
this research, the committee sponsored the
pole research programme and undertook the
responsibility of seeking funds to finance it.
The Division of Forest Products provided a
working plan for the investigation and under
took full responsibility for testing, as well as
in effect underwriting the cost of the project.

Some £8500 has already been donated in
cash and a similar amollnt promised by
interested authorities throughout Australia.



Several State forestry organizations also are 
cooperating by donating poles for testing. 
Details of the various donations will be 
included i n  a later issue of the Newsletter. 

The project is now well under way. Green 
pole tests on one species, messmate stringy- 
bark, are already complete and a second 
species is now being tested. Though it is 

somewhat premature to  draw conclusiows 
from test results at present available, early 
indications are that information of con- 
siderable economic value will be fortlicoming. 
Additional species sampling and testing is 
contemplated in the near future, and more 
details of this project will be published i n  
the Newsletter at a later date. 

Bj, P. J. MOGLIA nrd F. A.  DALE, P~.eservnfion Secfiort 

THE low-pressure soaking process lor the clemonstrate the process has now success- 
preservative treatment of round timbers was fully treated over 3000 Felice posts of various 
briefly described in Forest Products News- eucalypts and radiata pine with creosote oil. 
letter No. 200, and in C.S.I.R.O. Leaflet and a number with a water-borne preser- 
No. 12, "Round Fence Posts : Preservative vative. 
Oil Treatment". These treatments showed that eucalypts 

The portable plant which was built to  can be 
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adequately treated by ~otv-~ressure  
soaking in 12-24 hours, and pine 
in 2-4 hours, provided that they are 
properly dried beforehand. 

Although the portable plant can 
be operated by unskilled labour- 
with complete safety, it requires a 
definite sequence of valve oyerations 
to  bring the charge up to  pressure, 
and it is necessary for the operator 
to  wait and watch tlie air bleed while 
the cylinder is filling. The temp- 
tation to go on with another job 
rather than wait is ~ ~ s u a l l y  too greal 
to  be ignored, and on some occasions 
the operator has returned hurriedly 
t o  the plant to  find the cylincler. full 
and overflowing. 

Also, with a portable unit there 
are definite restrictions with regard 
to  pipe sizes, and it is not easy to 
arrange that the bulk storage is at 
a lower level than the cylinder. 
However, providing this latter con- 
dition can be met, it is possible to  
arrange a simple lixed plant so thal 
the filling, pressurizing, and pressure 
regulation are completely auton~atic. 
In fact, after putting the posts i n  
place and closing the door, tlie 
operator should be able to close a 
valve, press a button and walk 
an7ay. Such a plant is shown 

Several State forestry organizations also are somewhat premature to draw conclusioIDs
cooperating by donating poles for testing. from test results at present available, early

. Details of the various donations will be" indications are that information of con
included in a later issi..le of the Newsletter. .. siderable economic value will be forthcoming.

The project is now well under way. Green Additional species sampling and testing is
pole tests on one species, messmate stringy- contemplated in the near future, and more
bark, are already complete and a second details of this project will be published in
species is now being tested. Though it is the Newsletter at a later date.

Si111]Jlified Low-pressure Treat111ent
By P. J. MOGLIA and F. A. DALE, Preservation Section

THE low-pressure soaking process for the
preservative treatment of round timbers was
briefly described in Forest Products News
letter No. 200, and in C.S.l.R.O. Leaflet
No. 12, "Round Fence Posts: Preservative
Oil Treatment".

The portable plant which was built to

PRESSURE
GAUGE

demonstrate the process has now success
fully treated over 3000 fence posts of various
eucalypts and radiata pine with creosote oil.
and a number with a water-borne preser
vative.

These treatments showed that eucalypts
can be adequately treated by low-pressure

soaking in 12-24 hours, and pine
Fig. 1.--Plallt with in 2-4 hours, provided that they are

e1eFated tallk. properly dried beforehand.
Although the portable plant can

be operated by llllskilled labour
with complete safety, it requires a
definite sequence of valve operations
to bring the charge up to pressure,
and it is necessary for the operator
to wait and watch the air bleed while
the cyl inder is fi 11 ing. The tem p
tation to go on with another job
rather than wait is usually too great
to be ignored, and on some occasions
the operator has returned hurriedly
to the plant to find the cylinder full
and overflowing.

Also, with a portable unit there
are definite restrictions with regard
to pipe sizes, and it is not easy to
arrange that the bulk storage is at
a lower level than the cylinder.
However, providing this latter con
dition can be met, it is possible to
arrange a simple Jlxed plant so that
the filling, pressurizing, and pressure
regulation are completely automatic.
In fact, after putting the posts in
place and closing the door, the
operator should be able to close a
valve, press a button and walk
away. Such a plant is shown
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diagramliiatically in Figure 1. It  
consists of a treating cylinder similar PEE:,U,RE 
t o  that in the portable plant, a 
storage tank a t  a lower level, an  - - 
elevatcd tank t o  provide the neces- - - _ _ _  - -  
sary pressure, and a motor dsiven - -  - 
pump with the piping shown. Only 
one large drain valve or cock is used, 
between the cylinder and tlie storage 
tank. The only other r~in~~zrnl 
control is the master switch 01.1 the 
pump motor. NON 

v 
The elevated tank is placed high 

etiougli (20-40 ft) above the cylinder 
t o  maintain a pressure of 10-20 
lb/sq. i n .  in the latter. Fig. 2.-Plnnt witlz autoinntic pressrr1.e sJSsteni. 

Once the cylinder has been filled with emptying the cylinder into the storage, then 
posts, the operating procedure is as follows: the cylinder can be opened and unloaded. 

( I )  Close and seal the door An alternative arrangement which dispenses 
(2) Close the valve with the elevated tank is shown in Figure 2. 
(3) Switch on the pump motor Here an automatic pressure system is used to 
Preservative is then drawn from the provide the treating pressure. These systems 

storage by the pump and discharged are readily available for S L I C ~  purposes as 
illto the elevated tank, it flows into providing water under pressure On hrlTls, 
the cylinder, filling it and finally rising up in and are and A large float 
the air bleed until tile elevated taI1k is full, which closes the air bleed from the cylinder 
when tile float sn,itcll sllLlts off the pump wlien it has filled can be used in place of a 
motor. A large overflow (downpipe would ~talldpipe to  do  away with ally elevated 
suffice) from the elevated tank to  the storage pipework. 
prevellts overfilling, if the float switch fails With this arrangement tllel.e i s  no restric- 
to  operatc. tion on the treating pressure, provided the 

After treatment the valve is opened, plant is designed t o  withstand it. 

Wheaten Flour Extender for U.F. Glues 
WHEATEN FLOUR is generally used in the ply- 
wood industry for extending urea formal- 
dehyde resin glues in order to keep glue line 
costs at a minimum and, at the same time, 
maintain tlie joint Si'i.engtli and water 
resistance appropriate to the end usage. 

Some glue rnani~~actiu.ess recommend par- 
ticular makes of flour, having found that 
satisfactory beliaviour is obtained with these 
nialtes. The flours used are generally selected 
for their low protcin content, and i n  the 
United States special flour blends have been 
produced as glue extenders. This is not done 
at the present time in Australia, however, 
and the flour is usually one of the baking 
types. 

Work recently carried out a t  this Division 
has shown that there is a very considerable 
difference in the qualities of these flour-s 
from year t o  year, and also that there is an 
even greater difference i n  the viscosity 
behaviour of baking flours from different 
States. The lowest viscosities of the flo111.s 
tested were found in Victorian specimens, 
while New South Wales and Queensland 
flours showed very considerably highel- vis- 
cosities. On this behaviour it would appear 
that Victorian flours would be more suitable 
Tor glue extension than those from either New 
South Wales or  Queensland, although i t  is 
possible that in many applications tlie cost of 
transporting the more suitable types n.ould 
be scarcely warranted. 

Hg. 2.-Plant with automatic pressure system.

diagrammatically in Figure 1. 1t
consists of a treating cylinder similar PRESSURE

SWITCH
to that in the portable plant, a
storage tank at a lower level, an
elevated tank to provide the neces-
sary pressure, and a motor driven
pump with the piping shown. Only
one large drain valve or cock is used,
between the cylinder and the storage
tank. The only other manual
control is the master switch on the
pump motor.

The elevated tank is placed high
enough (20-40 ft) above the cylinder
to maintain a pressure of 10-20
lbjsq. in. in the latter.

Once the cylinder has been filled with
posts, the operating procedure is as follows:

(1) Close and seal the door
(2) Close the valve
(3) Switch on the pump motor
Preservative is then drawn from the

storage tank by the pump and discharged
into the elevated tank, whence it flows into
the cylinder', filling it and finally rising up in
the air bleed until the elevated tank is full,
when the float switch shuts off the pump
motor. A large overflow (downpipe would
suffice) from the elevated tank to the storage
prevents overfilling, if the float switch fails
to operate.

After treatment the valve IS opened,

AIR DOME

AIR BLEED
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emptying the cylinder into the storage, then
the cylinder can be opened and unloaded.

, An alternative arrangement which dispenses
with the elevated tank is shown in Figure 2.
Here an automatic pressure system is used to
provide the treating pressure. These systems
are readily available for such purposes as
providing water under pressme on farms,
and are cheap and reliable. A large float
which closes the air bleed from the cylinder
when it has filled can be used in place of a
standpipe to do away with any elevated
pipework.

With this arrangement there is no restric
tion on the treating pressure, provided the
plant is designed to withstand it.

Wheaten Flour Extender for U.F. Glues
WHEATEN FLOUR is generally used in the ply
wood industry for extending urea formal
dehyde resin glues in order to keep glue line
costs at a minimum anq., at the same time,
maintain the joint -sfl'ength and water
resistance appropriate to the end usage.

Some glue manufacturers recommend par
ticular makes of flour, having found that
satisfactory behaviour is obtained with these
makes. The flours used are generally selected
for their low protein content, and in the
United States special flour blends have been
produced as glue extenders. This is not done
at the present time in Australia, however,
and the flour is usually one of the baking
types.
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Work recently carried out at this Division
has shown that there is a very considerable
difference in the qualities of these flours
from year to year, and also that there is an
even greater difference in the viscosity
behaviour of baking flours from different
States. The lowest viscosities of the flours
tested were found in Victorian specimens,
while New South Wales and Queensland
flours showed very considerably higher vis
cosities. On this behaviour it would appear
that Victorian flours would be more suitable
for glue extension than those frol11 either New
South Wales or Queensland, although it is
possible that in many applications the cost of
transporting the more suitable types would
be scarcely warranted.



PROPERTIES OF AUSTRALIAN TIMBERS 

Queensland Maple 
QUEENSLAND MAPLE is the accepted standard 
trade name for the timbers known botanically 
as  Flindersia braylej~ana and F. pimentelia~a. 
I t  is, however, no relation t o  the maple of 
Europe or  America, and was originally named 
silkwood. In Queensland it  is still called 
maple silkwood o r  red beech. 

The mature tree, although it does not often 
exceed 100 ft in height, is massive trunked 
and may reach 14 ft in girth, with an average 
of about 7-8 ft. The two species are 
associated in the mixed rain forests of the 
highlands of north-eastern Queensland, 
principally on the Atherton Tableland. In 
this area only does Queensland maple find 
the combination of deep red loam, heavy 
rainfall of from 50 to  100 in. and a warm 
equable temperature range of 60430°F. 

The heartwood is an even brownish-pink to  
pink while the narrow sapwood band is grey. 
The grain is somewl~at interlocked, often 
wavy o r  curly, and the texture medium and 
uniform. The quartercut boards show a 
variety of figure such as waterwave, riband, 
and birdseye. The butt is especially well 
figured and is usually sliced for veneer. The 
timber is strong, tough and non-fissile 
without being l ~ a r d  or heavy, but is not used 
structurally. Its density a t  12 per cent. 
moisture content ranges from 28 to  41 
lb/cu. ft. averaging 34.7 Ib/cu. ft. before 
reconditioning, and 33.9 lb/cu. ft. after. The 
heartwood is not durqble when in contact 
with the ground, but th'e sapwood is regarded 
as immune From Lj~ctus borcr attack. 

Queensland maple has excellent working 
qualities, although the interlocked grain 
tends to  lift slightly. I t  peels and slices 
readily and glues well, making excellent 
veneers and plywood. I t  stains readily, takes 
a lustrous finish and is easily and success- 
fully Fumed or bleached. 

Seasoning 

This species seasons with almost no degrade, 
although twisting and warping may occur 
in dense, heavily interlocked boards. Cupping 
may also occur in wide boards other than 
quartersawn stock. Kiln drying fsom green 
to  12 per cent. moisture content usually 
takes 10 days for inch boards, and from 
30 to 35 days for 3 in. stock. In drying from 
green to  12 per cent. nloistirre content the 
timber shrinks 6.7 per cent. in the backsawn 
(tangential) direction, and 2.8 per cent. in  
the quartersawn (radial) direction. Recon- 
ditioning improves these figures but is rarely , 

necessary. 

Uses 

Queensland maple ranks among the world's 
finest cabinet timbers. It is used for all 
types of fittings and fhrnishings in ships, 
public buildings, shops, railcoaches, and very 
extensively for furniture construction. In 
boat building it has proved en ti rely satis- 
factory for planking, and in the aircraft 
industry it is used for propeller blades. Jt 
is obtainable as high class veneer and ply- 
wood, and may be attractively figured. 

Althoi~gh over 5 million supes ft (sawn) was 
milled in 1954-55, it is always in short 
supply because of the keen demand. 

DONATIONS 
THE rollowing donations were received 
by the Division during July: 

G. N. Raymond Ltd., 
Collingwood, Vic. El00 0 0 

R. G. Williams and Co., 
Collingwood, Vic. £50 0 0 

This Newsletter, prepared.for general circulatiorl by the Division of Forest Prodrrcts, C.S.I.R.O., P.O. Box IS, 
South Melbortrrle, S.C.5, is issued free on regliest to members of  the timber trade a i d  timber r1scr.s. Its corrte~lts 

ntoy be reprinted ~vi fhouf  special pernrission. 
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PROPERTIES OF AUSTRALIAN TIMBERS

Queensland Maple

QUEENSLAND MAPLE is the accepted standard
trade name for the timbers known botanically
as Flindersia brayleyana and F. pimenteliana.
It is, however, no relation to the maple of
~urope or America, and was originally named
sIlkwood. In Queensland it is still called
maple silkwood or red beech.

Habit and Dist,.ibutioll
The mature tree, although it does not often
exceed 100 ft ih height, is massive trunked
and may reach 14 ft in girth, with an average
of about 7-8 ft. The two species are
associated in the mixed rain forests of the
highlands of north-eastern Queensland. . 'pnncIpally on the Atherton Tableland. In
this area only does Queensland maple find
the combination of deep red loam, heavy
rainfall of from 50 to 100 in. and a warm
equable temperature range of 60-80°F.

Timber
The heartwood is an even brownish-pink to
pink while the narrow sapwood band is grey.
The grain is somewhat interlocked, often
wavy or curly, and the texture medium and
uniform. The quartercut boards show a
variety of figure such as waterwave, riband
and birdseye. The butt is especially wed
figured and is usually sliced for veneer. The
timber is strong, tough and non-fissile
without being hard or heavy, but is not used
structurally. Its density at 12 per cent.
moisture content ranges from 28 to 41
lb/cu. ft. averaging 34·7 lb/cu. ft. before
reconditioning, and 33·9 lb/cu. ft. after. The
heartwood is not dur~ble when in contact
with the ground, but the sapwood is regarded
as immune from Lyctus borer attack.

Queensland maple has excellent working
qualities, although the interlocked grain
tends to lift slightly. It peels and slic€s
readily and glues well, making excellent
veneers and plywood. It stains readily, takes
a lustrous finish and is easily and success
fully fumed or bleached.

Seasollillg

This species ~e~sons with almost no degrade,
although tWIstmg and warping may occur
in dense, heavily interlocked boards. Cupping
may also occur in wide boards other than
quartersawn stock. Kiln drying from green
to 12 per cent. moisture content usually
takes 10 days for inch boards, and from
30 to 35 days for 3 in. stock. In drying from
green to 12 per cent. moisture content the
timber shrinks 6·7 per cent. in the backsawn
(tangential) direction, and 2·8 per cent. in
the quartersawn (radial) direction. Recon
ditioning improves these figures but is rarely
necessary.

Uses

Queensland maple ranks among the world's
finest cabinet timbers. It is used for all
type~ of. fit~ings and furnishings in ships,
publlc. bmldmgs, shops, railcoaches, and very
extensIvely for furniture construction. In
boat bUilding it has proved entirely satis
factory for planking, and in the aircraft
industry it is used for propeller blades. It
is obtainable as high class veneer and ply
wood, and may be attractively figured.

Availability

Although over 5 million super ft (sawn) was
milled in 1954-55, it is always in short
supply because of the keen demand.

DONATIONS

TI-IE following donations were received
by the Division during July:

G. N. Raymond Ltd.,
ColIingwood, Vie. £100 0 0

R. G. Williams and Co.,
Collillgwood, Vic. . £50 0 0

This Newsletter, prepared/o.r general circulation by the Division of Forest Products, C.S.f.R.G., P.G. Box l8,
South Melboul'/le, S. C.5, IS Issued free on request to members of the timber trade and timber users. Its collfel/ts

may be reprinted without special permission. .
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A SIMPLE diffi~sion process Tor tlie preses- 
vative treatment of green bidding tirnbers 
Iias been developed recently by tlie Division 
o r  Forest Products and applied without 
dificulty to the treatment of I<linlti pine 
for the co~istruction of 50 liouses in New 
Guinea. The new method and its advantaees 
may bc explained best by comparison wrth 
boron ditT~ision treatments which ase in 
wide commercial use here for immunization 
of Lyctus-susceptible timbers. 

For sawn timber.. the psesent lnetl~od of 
Lyctus immunization is t o  treat the green 
or semi-dry material in a solution o r  boric 
acid or  borax until all susceptible sapwood 
is co~iipletcly penetrated. Heat is usually 
applied cither by steaniing the timber and 
then "quenching" in cold preservative solu- 
tion o r  by heating the. $hole stack in the 
solution and  allowing t6 cool while still ini- 
mersed. Where heat is applied, one treat- 
ment in 24 hr is usually made, but with cold 
solutions steeping for several days may be 
necessary . 

For green venees, a s implikd treatment 
was devclopcd by the Division i n  1949, of 
a momentary dip in a cold solution or  boric 
acid 01. borax, followed by block stacking 
the wet sliects for a few hours to pcrmit 
diffusio~l of chemical into the wood before 
drying. This proccss is now used COIII- 

mercially in many Australian plpwood plants, 
and has superseded the original hot steeping 
process introduced by the Division i n  1938. 

The 11ew process for building timbes seeks 
to  apply the simple and success~ul n~etliod 
of treating gseen veneer to the presesv a t '  ron 
of green sawn t j~nber of scantlit~g si7e. Tlie 
advantages of such a treatment ase that 
Iasge and costly tanks are elin7inated, and 
no steam is required. Thcse is also {he 
important technical advantage that rrcquent 
chen~ical analysis of the preservative soli~tion, 
essential in tank diffusion precesses, is n o t  
necessary. I n  total, these a d w n t a ~ e s  give a 
very cheap and simple tseatn~ent r eq~~i r ing  
imi~iimum equipment and technical control 
even where complex preservatives ase uscd. 

In  developing the process f o r  application 
to  sawn timber, the main requirements V Y ~ I - e .  

@ To formulate a presesvative \thich 
would clissolve seadily in water to give a 
highly cot~centrated cold solution, so tllat 
green timber or  scnntling size, given a 
tiioincntary dip, would retain enough preser . 
vative 011 the susrace fos subsequent dil'- 
fusion to a depth of a t  least one-lialr i n .  

@ If possible, to retain boron compounds 
i n  the basic formula but to be able to add 
other preservatives, includi~ig an arsmical 
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By N. TA M EL YN, Officer-ill-Charge, rVood Preservation Section

A SIMPLE diffusion process fo,: the preser
vative treatment of green building timbers
has been developed recently by the Division
of Forest Products and applied without
difficulty to the treatment of klinki pine
for the construction of 50 houses in New
Guinea. The new method and its advantages
may be explained best by comparison with
boron diffusion treatments which are in
wide commercial use here for immunization
of Lyctus-susceptible tim,bers.

For sawn timber, the present method of
Lyctus immunization is to treat the green
or semi-dry material in a solution of boric
acid or borax until all susceptible sapwood
is completely penetrated. Heat is usually
applied either by steaming the timber and
then "quenching" in colel preservative solu
tion or by heating the, ..WJlOle stack in the
solution and allowing to' cool while still im
mersed. Where heat is applied, one treat
ment in 24 hr is usually made, but with cold
solutions steepiilg for" several days may be
necessary.

For green veneer, a simplilled treatment
was developed by the Division in 1949, of
a momentary dip in Cl cold solution of boric
acid or borax, followed by block stacking
the wet sheets for a few hours to permit
diffusion of chemical into the wood before
drying. This process is now used com-

mercially in many Australian plywood plants,
and has superseded the original hot steeping
process introduced by the Division in 1938.

The new process for building timber seeks
to apply the simple and successful method
of treating green veneer to the preservation
of green sawn timber of scantling si7:e. The
advantages of such a treatment are that
large and costly tanks are eliminated, and
no steam is required. There is also the
important technical advantage that frequent
chemical analysis of the preservative solution,
essential in tank diffusion processes, is n(1t
necessary. In total, these advantages give a
very cheap and simple treatment requiring
minimum equipment and technical control
even where complex preservatives are used.

In developing the process for application
to sawn timber, the main requirements "vere:

@I To forlllulate a preservative which
would dissolve readily in water to give a
highly concentrated cold solution, so that
green timber of scantling size, given Cl

momentary dip, would retain enough preseF'
vative on the surface for subsequent dif·
fusion to a depth of at least one-half in.

• If possible, to retain boron compounds
in the basic formula but to be able to add
other preservatives, including an arsenical



compound, particularly where increased 
resistance to decay or  termites was required. 

@ T o  determine the practicability of pre- 
venting drying during the block stacking 
periods of several weeks necessary for deep 
diffusion into the wood. 

These requirements have been reasonably 
attained, and it is believed that the new 
process has important application where 
building timbers require treatment against 
decay, termites, and other insects. Being 
a diffusion process, the timber is treated 
while completely green and penetration 
occurs in tlie heartwood as well as in tlie 
sapwood. As yet little work has been done 
t o  compare rates of penetration, but, in 
general, light weight timbers are penetrated 
faster .tlian heavier species and sapwood 
faster than heartwood. 

Tlie basic preservative formula contains 
a boron and a fluorine conlpound in  pro- 
portions whicli permit greatly enhanced 
solubility of both compounds-due to  the 
formation of highly soluble borofluorides 
and pentaborates. Where control of L j ~ t u s  
or A n o b i ~ ~ m  borers is required this basic 
formula may be used without additives, as 

it will retain more than 30 per cent. bnric 
acid equivalent in cold solution (w/w basis). 
For most purposes, however, the addition 
of an arsenic and a chromium ~ o ~ n p o i i n d  is 
recommended both to  increase toxicity and 
to  increase the total quantity of preser- 
vative in solution. The formula containing 
all four compounds will retain over 80 per 
cent. of salts in solution at room tern- 
perature, and is thus suitable for the dip 
diff~lsion treatment of large section timbers. 

Timber treated by the above process 
should not be used in contact with the 
ground or  where frequent leaching is likely 
to occur, unless a second diffusion treatnienl 
wit11 a copper or  other heavy metal salt is 
given to  fix the preservatives in the wood. 
The single treatment is, however, very 
suitable for protected building tim bers, 
including painted weatherboards, where i t  
should remain permanently effective. 

To  prevent its misuse, the Division has 
applied for a patent covering the use of this 
process in Australia, and will be glad to 
answer inquiries regarding specific appli- 
cations. 

Let's Discuss Sawing 
with D. S. JONES, Utilizntion Section 

Cnliirtg Sa ~tlclrtst 
Many sawmillers and saw doctors have 

been troubled more than nonnally this 
winter by sawdust caking against the sawn 
surfaces. Most sawnlillers consider that 
the unusually wet season in southern Aus- 
tralia this year has saturated the sapwood 
of logs and this exdtfssive moisture ca~ises 
tlie caking. They are resigned to  tolerating 
the tsouble in the hope that it will disappear 
when normal, drier conditions return. A 
wider appreciation o r  some of the causes of 

' sawdust caking against the sawn surfaces 
may, however, assist jn finding a remedy. 

I t  is a gencral rule that the finer and 
dustier the sawdust, the greater will be its 
tendency to cake. Coarser sawdust can be 
produced by saws with fewer teeth used a1 
the sanle ,~peet/ as the stanc/ard s a ~ ' .  A11 
alternative is to decrease the saw speed but 

retain the sanle .feed speeds. If the bencll 
can be conveniently modified, this is the 
better choice, because it also improves the 
life of the saw between sliarpenings. Bot l~  
these modifications, liowever, adversely affect 
tlie quality of the sawn surface. Caking oS 
sawdust has also, under some circumstances, 
been eliminated by reducing the tooth betel 
angle. If henip packing is employed, freer 
clearing of tlie sawdust is effected by con- 
lining tlie length of the packing to a few 
inches near tlie rim of the saw. It should 
also be remembered that spacious well- 
curved gullets considerabiy reduce sawduqt 
spillage and make for cleaner sawn surSaces. 

Tlie perforated bandsaw recently in tro- 
di~ced is claimed to clear sawdust remarkably 
well and to leave very clean sawn surfaces. 
The perfo~.ations appasently carry away quite 
a lot of sawdust. 

compound, particularly where increased
resistance to decay or termites was required.

• To determine the practicability of pre..:
venting drying during the block stacking
periods of several weeks necessary for deep
diffusion into the wood.

These requirements have been reasonably
attained, and it is believed that the new
process has important application where
building timbers require treatment against
decay, termites, and other insects. Being
a diffusion process, the timber is treated
while completely green and penetratioil
occurs in the heartwood as well as in the
sapwood. As yet little work has been done
to compare rates of penetration, but, in
general, light weight timbers are penetrated
faster .than heavier species and sapwood
faster than heartwood.

The basic preservative formula contains
a boron and a fluorine compound il1 pro
portions which permit greatly enhanced
solubility of both compounds-due to the
formation of highly soluble borofluorides
and pentaborates. Where control of Lyctus
or Anobiu171 borers is required this basic
formula may be used without additives, as

it will retain more than 30 per cent. boric
acid equivalent in cold solution (w/w basis).
For most purposes, however, the addition
of an arsenic and a chromium compound is
recommended both to increase toxicity and
to increase the total quantity of preser
vative in solution. The formula containing
all four compounds will retain over 80 per
cent. of salts in solution at 1'00111 tem
perature, and is thus suitable for the dip
diffusion treatment of large section timbers.

Timber treated by the above process
should not be used in contact with the
ground or where frequent leaching is likely
to occur, unless a second diffusion treatment
with a copper or other heavy metal salt is
given to fix the preservatives in the wood.
The single treatment is, however, very
suitable for protected building timbers,
including painted weatherboards, where it
should remain permanently effective.

To prevent its misuse, the. Division has
applied for a patent covering the use of this
process in Australia, and wilt be glad to
answ~r inquiries regarding specific appli
cations.

Let's Discuss Sawing
with D. S. JONES, Utilizatioll Section

Cakillg Sall.ylust
Many sawmillers and saw doctors have

been troubled more than normally this
winter by sawdust caking against the sawn
surfaces. Most sawmillers consider that
the unusually wet season in southern Aus
tralia this year has ~aturated the sapwood
of logs and this exdessive moisture calises
the caking. They are resigned to tolerating
the trouble in the hope that it will disappear
when normal, drier conditions return. A
wider appreciation of some of the causes of
sawdust caking against the sawn surfaces
may, however, assist in finding a remedy.

Tt is a general rule that the finer and
dustier the sawdust, the greater will be its
tendency to cake. Coarser sawdust can be
produced by saws with fewer teeth used at
the same speed as the standard SalVo An
alternative is to decrease the saw speed but
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I'etainthe same feed speeds. If the bench
can be conveniently modified, this is the
better choice, because it also improves the
life of the saw between sharpenillgs. Both
these modifications, however, adversely affect
the quality of the sawn surface. Caking of
sawdust has also, under some circumstances,
been eliminated by reducing the tooth bevel
angle. If hemp packing is employed, freer
clearing of the sawdust is effected by con
fining the length of the packing to a few
inches near the rim of the saw. It should
also be remembered that spacious weJl
curved gullets considerably reduce sawdust
spillage and make for cleaner sawn surfaces.

The perforated bandsaw recently intro
duced is claimed to clear sawdust remarkably
well and to leave very clean savvn surfaces.
The perforations apparently carry away quite
a lot of sa\vdust.



COMMON BORERS IN BUILDING TIMBERSt 

part I. Recognition of the Commoner Types of Borer 

By J.  B EESLE Y, Wood Preservntion Section 

As MANY Australian building and joinery 
timbers are susceptible to  attack by one or 
more of the wood borers, timber merchants 
or  wood users are often faced with the 
problem of determining the maximum extent 
to  which timber might be damaged or 
degraded by such attack and then deciding 
what, if any, remedial measures are necessary. 
Both these questions are easy t o  answer if 
the user has a little knowledge of the habits 
of borers. 

The purpose of this series of articles is to 
explain the more important characteristics of 
the commoner types of timber borer, and to  
suggest treatments which the individual 
builder or houseliolder may apply with a 
minimum of equipnlent and a t  little cost. 
Where doubt exists as t o  the type of borer 
present, or the treatment wliich would be 
most suitable for a particular set of con- 
ditions, further advice may be obtained 
from C.S.T.R.O. or from State Departments 
of Forestry or Agriculture. 

In Australia most of the borer damage of 
economic importance occurs in the sapwood 
of the timbers attacked. Tn 110rthern Aus- 
tralia, borer attack is generally more rapid 
and its consequences are often more serious, 
because the timbers of the warm rain forests 
usually have a much wider band of borer- 
susceptible sapwood than the eucalypt timbers 
of the south. 111 Queens,land and New South 
Wales, special legisla3tib;i~ obliges the saw- 
niiller t o  accept responsibility for the amount 
of borer damage occurring in the timber he 
produces, and compels him. io  segregate and 
either treat or sell separately, timber sus- 
ceptible to attack by the Lyct~is borer. 
Elsewhere, sawmillers and timber merchants 
are becoming increasingly aware of their 
obligations in this regard, and many of them 
are now iaking considerable trouble to  limit 
the amount of borer-susceptible sapwood 
present jn the timber they sell. 

The term "timber borer" is reserved for 

those beetles (or their larvae) which tunnel 
in wood either for food or shelter. Most 
of these fall into one of two major groups, 
namely, the borers which normally attack 
growing trees, freshly felled logs, and green 
sawn timber, and the borers which cotnrnonly 
attack seasoned wood. A third group are 
the borers which invade decayed, or par- 
tially decayed wood. These are of little 
economic importance as they are not primary 
destroyers of sound wood, and their attack 
usually ceases when the conditions con- 
ducive to decay are remedied. 

Fort~inately, .few of the 1mer.s 11hic11 
rzolw~allj~ attaclc greerz timber w e  nblc to 
extend their. nttnck in dry i~,ood, although they 
are sometimes able to  complete their life- 
cycle in timber which has dried naturally and 
emerge from apparently dry wood. Provided 
the timber attacked -by tliese insects has not 
been materially weakened before use, it can 
be safely used without any treatment, as 
there is no  risk of these borers re-infesting 
the dry wood. Correct recognition of the 
damage caused by green wood borers can 
therefore save the housel~older from much 
needless worry, and the builder fro111 wasting 
n ~ u c h  usefill timber. 

Borers which are able to initiate or extend 
their attack in  seasoned wood are generally 
a more serious pest than the borers wliich 
attaclc only green timber. Unless eradicated 
these pests may cause complete destruction 
of the wood they infest. Fortunately, this 
does not always result in material structur.al 
weakening, as the daniase caused by Lyctus, 
one of the commonest o r  these pests, is 
r.e.rtricted to the snpc~ood of the titnbers i t  
attacks. Hence it is important to be able to 
recognize Lyctus attack and to be able to 
distinguish it from the attack of the bor-ers 
which live in green timber. 

The most cl~aracteristic differences between 
these groups o r  borers have been tabulated 
overleaf. 

COMMON BORERS IN BUILDING TIMBERSI

Part I. Recognition of the Commoner Types of Borer

By J. BEESLEY, Tf700d Preservation Sec[;ol1

As MANY Australian building and joinery
timbers are susceptible to attack by one or
more of the wood borers, timber merchants
or wood users are often faced with the
problem of determining the maximum extent
to which timber might be damaged or
degraded by such attack and then deciding
what, if any, remedial measures are necessary.
Both these questions are easy to answer if
the user has a little knowledge of the habits
of borers.

The purpose of this series of articles is to
explain the more important characteristics of
the. commoner types of timber borer, and to
suggest treatments which the individual
builder or householder may apply with a
minimum of equipment and at little cost.
Where doubt exists as to the type of borer
ptesent, or the treatment which would be
most suitable for a particular set of con
ditions, further advice may be obtained
from C.S.I.R.O. or from State Departments
of Forestry or Agriculture.

In Australia most of the borer damage of
economic importance occurs in the sapwood
of the timbers attacked. Jn northern Aus
tralia, borer attack is generally more rapid
and its consequences are often more serious,
because the timbers of the warm rain forests
llsually have a much wider band of borer
susceptible sapwood than the eucalypt timbers
of the south. In QueensJand and New South
Wales, special legislatih'n obliges the saw
miller to accept responsibility for the amount
of borer damage occurring in the timber he
produces, and compels him· to segregate and
either treat or sell separately, timber sus
ceptible to attack by the Lyctus borer.
Elsewhere, sawmillers and timber merchants
are becoming increasingly aware of their
obligations in this regard, and many of them
are now taking considerable trouble to limit
the amount of borer-susceptible sapwood
present in the timber they sell.

The term "timber borer" is reserved for
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those beetles (or their larvae) which tunnel
in wood either for food or shelter. Most
of these fall into one of two major groups,
namely, the borers which normally attack
growing trees, freshly felled logs, and green
sawn timber, and the borers which commonly
attack seasoned wood. A third group are
the borers which invade decayed, or par
tially decayed wood. These are of little
economic importance as they are not primary
destroyers of sound wood, and their attack
usually ceases when the conditions con
ducive to decay are remedied.

Fortunately, few of the borers which
normally attack green amber are able to
extend their attack in dry wood, although they
are sometimes able to complete their life
cycle in timber which has dried naturally and
emerge from apparently dry wood. Provided
the timber attacked _by these insects has not
been materially weakened before use, it can
be safely used without any treatment, as
there is no risk of these borers re-infesting
the dry wood. Correct recognition of the
damage caused by green wood borers can
therefore save the householder from much
needless worry, and the builder from wasting
much useful timber.

Borers which are able to initiate or extend
their attack in seasoned wood are generally
a more serious pest than the borers which
attack only green timber. Unless eradicated
these pests may cause complete destruction
of the wood they infest. Fortunately, this
does not always result in material structural
weakening, as the damage caused by Lyctus,
one of the commonest of these pests, is
restricted to the sap1l'00d of the timbers it
attacks. Hence it is important to be able to
recognize Lyctus attack and to be able to
distinguish it from the attack of the borers
which live in green timber.

The most characteristic differences between
these groups of borers have been tabulated
overleaf.



RECOGNiTION OF BORER ATTACK COMMONLY FOUND IN BUILDING TIMBERS

Borers attacking green timber. Attack usually ceases when
timber dries, although emergence may take place from

apparently dry wood

Borers attacking timber after it has dried. Attack will continue
and may be extended in dry wood, whether air dried or kiln dried

(l)

Appearance of
surface holes

Direction of
galleries

Frass (borer dust)

Timber attacked

Pinhole Borers

Numerous .";found holes;
smail, 1'6 ~";ih. OT less in
diameter. Margins fre
quently discoloured

Fairly straight, across the
grain

Usually absent

Mainly hardwoods, ':' not
confined to sapwood.
Seldom emerge from dry
wood

Longicorn and Jewel Beetles

Few scattered oval holes;
large, i-j in. diameter.
Margins unstained

Mainly across the grain

If present, coarse and stringy

Mainlyhardwoods, '" not con
fined to sapwood. Will
emerge through most lining
materials

Lyctus (Powder post) Borers
and the Auger Beetles

Numerous round holes 16- -ft in.
diameter. Margins unstained

Along the grain. In advanced
stages of attack, infested wood
may be reduced to a powder

Abundant,. tightly packed, smooth
and floury feel

Confined to sapwood of certain
hardwoods. * May emerge
through face veneers and lining
materials

Anobid Borers

Numerous round holes, iG-t
in. diameter. Margins un
stained

Mainly along the grain, but
may honeycomb wood in
advanced stages of attack

Abundant, loose and gritty;
feels like fine table salt

Mainly in coniferous timbers. *
Only in sapwood at first,
later extending into heart
wood

Duration of attack , Cannot survive in seasoned
timber

Usually emerge from air dry
timber in first few months
of service, but may not
emerge for years

Seldom emerges before timber has
been sawn for a summer. Attack
may continue for several years

Only found in
years old.
slowly

timber several
Attack spreads

Treatment by
builder or
householder

Unnecessary. Reject pieces I

showing obvious weaken
lUg

Unnecessary. Emergence
holes which have punctured
lining materials should be
filled, and surface finish
restored

I.-Ignore attack in structural
timbers with only a limited
amount of sapwood

2.-Avoid the use of untreated
sapwood in finishing timbers

3.-Treat or replace damaged
finishing timbers

Always necessary. Treat by
lUJection or liberal flood
spraying, or else replace in
fested wood

* It is most important to distinguish between the coniferous timbers, such as the pines, firs, and spruces, and the hardwoods, such as me
eucalypts, and including the lightweight soft brushwoods uf [he rain forests.
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Some Sawbench Test Results 
Bjl R. L .  CO WL ING. Utilizatiorz Sectiorl 

POWER studies on the No. 1 breast benches 
of various Victorian sawmills have yielded 
some results of interest to  sawndlers, and 
perhaps t o  the sawing industry in general. 
The work was undertaken as part of a much 

' wider study being conducted in the industry 
and also in the laboratory. 

A bench employing a hydraulically 
operated drive to  the feed rollers enabled 
observations t o  be made over a n~uch  wider 
range of feed speeds than is usually obtained 
with the more common friction feed drive, 
where the roller speed is us~ially in the 
vicinity of 200 ft/min. This may be regarded 
as too fast for deep cutting, and too slow 
for many cuts in small depths. 

By contrast, the hydraylic drive appeared 
to allow better control,,:of the feed during 
deep ciitting in  heavy flitches, whilst feeds in 
the smaller depths were much faster. For 
example, a feed speed as great as 385 ft/min 
was measured in a 4 in. cut. 

Continued feeding at such fast rates may 
be undesirable, but it is important to note 
that the capacity of the saw was not exceeded, 
also that less electrical energy was consumed. 
Moreover, more timber can be sawn before 
the saw needs sharpening when the feed 
speed matches the capacity of the saw. 

I n  Figure 1, page 2, the power at the 

bench employing the hydraulic drive is 
plotted against the range of feed speeds 
encountered during several days of sawing. 
The various depths of cut shown were made 
chiefly in messmate stringybark. The feed 
rollers were operated, forward and reverse, 
by the usual lever. Details of the saw are 
given with the figure. 

It is necessary to  stress that the clitermge 
power only is indicated, and that an increase 
in power of as much as 25 per cent. above 
these values can be expected. This is of 
importance when designing the drive for 
saws. The usual squirrel cage motor will 
sustain some repetition of 100 per cent. 
short-term overloads, hence the rated horse- 
power of driving motors should be about 
one-half of the anticipated maximum load, 
calculated with due regard to the frequency 
of occurrence. 

For example, Figure 1 shows that the 
~naxirnii~n power occurred in 12 in. deep 
cuts and was approximately 1 I0 h.p. The 
25 per cent. increase which can be expected 
raises this maximum to 140 11.p. approxi- 
mately. On the assumption that the demand 

' for  this power would frequently occur, a 
70 h.p. motor would be selected for this 
particular set of  conditions. The motor 
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Some Sawbench Test Results
Bl' R. L. co WLING, Utilization Section. .

POWER studies on the No. 1 breast benches
of various Victorian sawmills have yielded
some results of interest to sawmillers, and
perhaps to the sawing industry in general.
The work was undertaken as part of a much
wider study being conducted in the industry
and also in the laboratory.

A bench employing a hydraulically
operated drive to the feed rollers enabled
observations to be made over a much wider
range of feed speeds than is tisually obtained
with the more common friction feed drive,
where the roller speed is usually in the
vicinity of 200 ft/min. This may be regarded
as too fast for deep cutting, and too slow
for many cuts in small depths.

By contrast, the hydraqlic drive appeared
to allow better control",:Of the feed. during
deep cutting in heavy flitches, whilst feeds in
the smaller depths were much faster. For
example, a feed speed as great as 385 ft/min
was measured in a 4 in. cut.

Continued feeding at such fast rates may
be undesirable, but it is important to note
that the capacity of the saw was not exceeded,
also that less electrical energy was consumed.
Moreover, more timber can be sawn before
the saw needs sharpening when the feed
speed matches the capacity of the saw.

In Figure 1, page 2, the power at the

bench employing the hydraulic drive is
plotted against the range of feed speeds
encountered during several days of sawing.
The various depths of cut shown were made
chiefly in messmate stringybark. The feed
rollers were operated, forward and reverse,
by the usual lever. Details of the saw are
given with the figure.

It is necessary to stress that the average
power only is indicated, and that an increase
in power of as much as 25 per cent. above
these values can be expected. This is of
importance when designing the drive for
saws. The usual squirrel cage motor will
sustain some repetition of 100 per cent.
short-term overloads, hence the rated horse
power of driving motors should be about
one-half of the anticipated maximum load,
calculated with due regard to the frequency
of occurrence.

For example, Figure I shows that the
maximum power occurred in 12 in. deep
cuts and was approximately 110 h.p. The
25 per cent. increase which can be expected
raises this maximum to 140 h.p. approxi
mately. On the assumption that the demand

. for this power would frequently occur, a
70 h.p. motor would be selected for· this
particular set of conditions. The motor



size would be increased for deeper sawing, 'or Even though heavy flitches are initially held 
where a saw of greater thickness origreater back, they appear to  approach the speed of 
diameter was used. the rollers before completion of the cut, 

If sawbenches are under-powered, stalling and for friction drives this speed is usually 

TlhlBER SPECIES: MESSMATE STRINGYEARK 

SAWN PRODUCTS: BOARDS 
SAWS: 4 1 ?$ IN. DIA. 

10 B.W.G. 

30' HOOK 
0.031 IN. SET' ( A P P R O Y . )  

8 7 0  R.P.M. 
MOTOR: 7 5  H.P. 

IDLING POWER: 5 H.P. (APPROX. )  

FEED SPEED (FT/MIN) 

Fig. I.-Relotion of pollqer. to feed speed for. 1~arYorrs depths of cut 

inevitably occurs i n  Jhe deeper cuts. This is too high for deep cutting. Better control of 
more likely to  h a p p h  with a normal friction the feed appears possible with a hydraulic 
feed drive than when the feed is controlled drive, which offess an added advantage of 
more sensitively through a 1iydi.aulic drive, faster feeding in  the smaller depths or  cut. 

Grading Colzfererzce in Canbe~*ra 
DURING the week commencing October 8, the Canberra on the selection and grading of 
Associated Country Sawmillers of N.S.W., N.S.W. building timbers. 
the Forestry Comn~ission of N.S.W:, and' In afternoon and evening sessions speakers 
the Division of Forest Products, C.S.I.R.O., dealt with topics of special intesest to 
collaborated i n  conducting a Conference at builders and architects. 

size would be increased for deeper sawing, 'or
where a saw of greater thickness origreater
diameter was used.

If sawbenches are under-powered, stalling
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Even though heavy flitches are initiallYl held
back, they appear to approach the speed of
the rollers before completion of the cut,
and for friction drives this speed is lIsually

TIMBER SPECIES: MESSMATE STRINGYBARK

SAWN PRODUCTS: BOARDS

SAWS: 413/~ IN. DIA.

10 B.W.G.

30° HOOK

0'031 IN. SET' (APPROX,)

870 R.P.M.

MOTOR: 75 H.P.
IDLING POWER: 5 H.P. (APPROX.)

•
30 L- ---L -I-- ---J~--------1.

o 100 200 300 400
FEED SPEED (FT /MIN)

Fig. 1.-Relation of power to feed speed for ml'ious depths of cut.

inevitably occurs in ,the deeper cuts. This is
more likely to happilmwith a normal friction
feed drive than when the feed is controlled
more sensitively through a hydraulic drive.

too high for deep cutting. Better control of
the feed appears possible with a hydraulic
drive, which offers an added advantage of
faster feeding in the smaller depths of cut.

GradirLf5' CorLfererLCe •
11t Cal1berra

DURING the week commencing October 8, the
Associated Country Sawmillers of N.S'.W.,
the Forestry Commission of N.S.W·., and·
the Division of Forest Products, C.S.I.R.O.,
collaborated in conducting a Conference at
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Canbena on the selection and grading of
N .S.W. building timbers. ~ ~

In afternoon and evening sessions speakers
dealt with topics of special interest to
builders and architects.



Domes tic Flat Roof Construction 
ENQUIRIES have been received from time to 
time for inforn~ation on the thickness of 
boards to  be used as sheathing under the 
waterproof membrane for domestic flat 
roofs. The following table gives tlie ~iinxin~uru 
rafter spacing permissible with the usual 
thicknesses of dressed boards. 

Direction 
of Decking 

Maximum 
Rafter 

Spacing 
(in.) 

Diagonal 

Across or 
. down the 

slope 

Notes 

Thickness 
(in.) 

In determining the above table of thick- 
nesses and spacings it has been assumed 
that the waterproofing membrane will be o r  
bituminous felt laid in accordance with the 
recolninendations of the C.S.I.R.O. Division 
of Building Research, and as set out in their 
leaflet on Domestic Flat Roof Construction. 

1 F the waterproofing membrane is 
properly laid and maintained, and adequate 
ventilation or other provision renders ex- 
cessive moisture condensation on the tiinber 
unlikely, 110 provision need bt: made for 
decay. Where decay hazard exists, only 
durable o r  appropriately preservative-treated 
timber shoi~lcl be used. 

I n  no case should tijnber susceptible to 
Lyctus borer attack be 'used, except after 
appropriate preservative treatment. 

9 The above table refers only to roofs not 
available for recreation or traffic. 

* All boards must be well seasoned, 
dressed t o  uniform thickness, and tongued 
and grooved. 

* Hardwood boards should not be wider 
than 4$ in. to reduce likelihood and amount 
of  cupping. It is desirable that boards should 
only be laid across the slope when the latter- 
exceeds I i n  8 to ensure water will still be 
shed even if  cupping occurs. 

Type of 
Boards 

I - 

When boards are laid parallel to the 
rafters, 3 by 14 in. nogging between the 
rafters or 2 by l +  in. (minimum) battens 
over the rafters must be provided a t  spacings 
not exceeding those -given in the last 
columlz for decking across or down the 
slope. 

Decking placed diagonally is superior 
to  decking placed across or along the rafters, 
as it provides much greater stiffnkss against 
racking loads due to  wind. 

Enquiries directly concerning .timber, 
including rafter spacing and thickness of 
boards, should be referred to the Division 
of Forest Products; all others to the Division 
of Building Research, Highett, Victoria. 

112 
112 
3 14 

1311 6 
.- 

112 
112 
3 14 

1311 6 

New Hand book 

Softwood 
Hardwood 

?, 

Softwood 
pa- 

Softwood 
Hardwood 

,, 
SoFtwood 

MOST people engaged in designing or 
' building tiinber structures are familial- with 
the Handbook of Structural Timber Design. . 

published by the Division of Forest Products. 
Supplies of the last edition have now run 

out, and to meet the continued demand for an 
up-to-date Australian reference, officers of 
the Timber Meclianics Section are now 
preparing a new timber engineering design 
handbook. This will be based on the latest 
research and practice and will include con- 
siderable additional information, particu- 
larly 011 the design of joints, plywood 
structures, and glued laminated constri~ction. 

Tt is h o ~ e d  that the new handbook will 

DONATIONS 
THE following donations were received 
by the Division di~ring August and 
September: 

H. Beecham and Co., 
Melbourne £100 0 0 

Risby Ltd., Hobart f50  0 0 
Furness Ltd., Edwards- 

town, S.A. £26 5 0 
Riverside Timbers Pty. 

Ltd., Devonport, Tas. €25 0 0 
Gatic (Aust.) Pty. Ltd., 

Melbourne f 1 2  12 0 
Davies Coop & Co., Mel- 

bourne £10 0 0 

Domestic Flat Roof Constrtlction

£1212 0

£26 5 0

£10 0 0

£100 0 0
£50 0 0

DONATIONS
Tf.IE following donations were received
by the Division during August and
September:

H. Beecham and Co.,
Melbourne

Risby Ltd., Hobart
Furness Ltd., Edwards

town, S.A.
Riverside Timbers Pty.

Ltd., Devonport~ Tas. £25 0 0
Gatic (Aust.) Pty. Ltd.,

Melbourne
Davies Coop & Co., Mel

bourne

.• When boards are laid parallel to the
rafters, 3 by 1tin. nogging between the
rafters or 2 by It in. (minimum) battens
over the rafters must be provided at spacll1gs
not exceeding tho-se; given in the last
column for decking across or down the
slope.

• Decking placed; diagoJ?ally is superior
to decking placed across or along the rafters,
as it provides much greater stiffness against
racking loads due to wind. .

• Enquiries directly concerning timber,
including rafter spacing and thickness of
boards, should be referred to the Division
of Forest Products; all others to the Division
of Building Research, Highett, Victoria.

New Handbook
MOST people engaged in designing or

• building timber structures are familiar with
the Handbook of Structural Timber Design.
published by the Division of Forest ProcIucts.

Supplies of the last edition have now run
out and to meet the continued demand for an, .
up-to-date Australian reference, officers of
the Timber Mechanics Section are flOW

preparing a new timber engineering design
handbook. This will be based on the latest
research and practice and will include con
siderable additional information, particu
larly on the design of joints, plywood
structures, and glued laminated construction.

It is hoped that the new handbook will
be available early in 1957. ..

Maximum
Direction Thickness Type of Rafter

of Decking (in.) Boards Spacing
(in.)

------ I
Diagonal 1/2 Softwood 14

1/2 Hardwood 18
3/4

"
27

13/16 Softwoocl 24
------ ------

Across or 1/2 Softwood 18
down the 1/2 Hardwood 24
slope 3/4

"
36

13/l6 Softwood 33

ENQUIRIES have been received from time to
time for information on the thickness· of
boards to be used as sheathing under the
waterproof membrane for domestic flat
roofs. The following table gives the maximum
rafter spacing permissible with the usual.
thicknesses of dressed boards.

Notes
• In determining the above table of thick~

nesses and spacings it has been assumed
that the waterproofing membrane will be of
bituminous felt laid in accordance with the
recommendations of the C.S.I.R.O. Division
of Building Research, and as set out in their
leaflet on Domestic Flat Roof Construction.

• I f the waterproofing membrane is
properly laid and maintained, and adequate
ventilation or other provision renders ex
cessive moisture condensation on the timber
unlikely, no provision need be maae for
decay. Where decay hazard exists, only
durable or appropriately preservative-treated
timber should be used.

• In no case should tiJJlber susceptible to
Lyctus borer attack bEl,r'used, except after
appropriate preservative treatment.

• The above table refers only to roofs not
available for recreation or traffic.

• All boards must be well seasoned,
dressed to nnlform thickness, and tongued
and grooved.

• Hardwood boards should not be wider
than 41- in. to reduce likelihood and amount
of cupping. It is desirable that boards should
only be laid across the slope when the latter·
exceeds I in 8 to ensure water will still be
shed even if cupping occurs.
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PROPERTIES OF AUSTRALIAN TIMBERS 

Forest Red Gum 

FOREST RED GUM is .the standard trade 
common name of a small number of timbers 
given the standard trade reference name of 
Eucnljpfus fereticomis. In Queenslatid it is 
known as blue .gum because of the colous 
of the bark. 

Distrihzrtion 
The species occurs in Victoria, New South 
Wales, and Queensland, mainly in open 
forest of the inland districts of moderate 
rainfall, but also in coastal areas as scattered 
trees. It  is found also 011 the Atherton 
Tableland of North Queensland. The bark 
is mainly smooth but often has a persistent 
roughness at the base. The tree mav attain 
a height of 100 ft and a diameter at breast 
height of 3-4 ft. 

Tirnber 
This is light to dark-red in colour wit11 a 
greyish or  cream coloured sapwood. It is 
hard and heavy, and is classified as a group 
B timber. The texture is uniform but the 
grain is interloclted, which makes it fairly 
difficult to  machine and filiish smoothlv. It  

The wood. when green, has an average 
density of 74 1b/cu. ft., and when dried to  
12 per cent. moisture content, has an average 
of 61 lb/cu. ft. In drying from the green 
condition to  12 per cent. moisture content, 
its shrinkage averages 5.0 per cent. in the 
radial (quartersawn) direction, and 7.9 per 
cent. in the tangential (backsawn) direction. 

Forest red gum can be air- or kiln-dried 
from the green condition in I in. stock, 
although a preliminary air drying period 
before kiln drying may give a greater 
recovery. As the timber has some tendency 
to warp, weighting of stacks during drying 
is an advantage. 

Uses 
Because of its durability, the timber is used 
for piles: mining timbers, posts, paving 
blocks, stumps, and sole plates. Other uses 
are for steps, sills and flooring, but sapwood 
should be excluded. Tt is also used in ship- 
building cind for mallets. 

is sin~ilar in many respects to E. rostrrrta, The species is available in round, hewn or 
but is generally denser. It is anlong the sawn form, chiefly as scantlings and squares. 
durable Australian hardwoods, being placed Long lengths are not readily obtained. 
in Class 2. The sapwood is sirsceptible to Additional information on this timber is 
Lyctus borer attack. The lieartwood is available from the Chief, Division of Forest 
resistant, to a certain extent, to marine Products, C.S.I.R.O., 69-77 Yarra Bank 
organisms". . Road,. South Melbourne. 
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. Ripsaw Teeth for Exotic Pines ,,,+ 
.,A; 

AN EXCELLENT little book recently came to 
our notice entitled ''Ripsaw Teeth for 
Exotic Pines", by J. S. Kers, formerly of tlie 
New Zealand Forest Service, and now of 
the Tasman Company. This book reviews 
recommended ripsaw design for cutting the 
exotic pines of New Zealand and deals with 
circular, band, and gang frame saws. It 
gives recommended tooth designs and dis- 

cusses such problems as sharpening and 
settilig, saw speeds, feed speeds, power 
requirements, etc. There is a wealth of 
practical information contained in tables. 
Pine sawmillers in Australia will find valuable 
information in this book, and copies can be 
obtained from tlie New Zealand Forest 
Service, C.P.O. Box 894, Wellington, N.Z., 
price 3s. 6d. (N.Z. currency) post free. 

This Newsletter, prepared for general circrrlafiot~ by the Dii3ision of Forest Prorlrrcts, C.S.I.R.O.,  P.O. Box 18, 
South Melbourne, S.C.5, is issrred free on request to nienibers of the tirrlber trade and timber users. Its contents 

may be reprinted without special permission. 
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PROPERTIES OF AUSTRALIAN TIMBERS ..

Forest Red Gum

FOREST RED GUM is .the standard trade
common name of a small number of timbers
given the standard trade reference name of
Eucalyptus tereticornis. In Queensland it is
known as blue 'gum because of the colour
of the bark.

Distributioll
The species occurs in Victoria, New South
Wales, and Queensland, mainly in open
forest of the inland districts of moderate
rainfall, but also in coastal areas as scattered
trees. It is found also on the Atherton
Tableland of North Queensland. The bark
is mainly smooth but often has a persistent
roughness at the base. The tree may attain
a height of 100 ft and a diameter at breast
height of 3-4 ft.

Timber
This is light to dark-red in colour with a
greyish or cream coloured sapwood. It is
hard and heavy, and is classified as a group
B timber. The texture is uniform but the
grain is interlocked, which makes it fairly
difficult to machine and filiish smoothly. It
is similar in many respects to E. rostrata,
but is generally denser. It is among the
durable Australian hardwoods, being placed
in Class 2. The sapwood is slIsceptible to
Lyctus borer attack. The heartwood is
resistant, to a certain extent, to marine
organisms.

REVIEW

The wood, when green, has an average
density of 74 Ib/cu. ft., and when dried to

. 12 per cent. moisture content, has an average
of 61 Ib/cu. ft. In drying from the green
condition to 12 per cent. moisture content,
its shrinkage averages 5·0 per cent. in the
radial (quartersawn) direction, and 7·9 per
cent. in the tangential (backsawn) direction.

Forest red gum can be air- or kiln-dried
from the green condition in I in. stock,
although a preliminary air drying period
before kiln drying may give a greater
recovery. As the timber has some tendency
to warp, weighting of stacks during drying
is an advantage.

Uses
Because of its durability, the timber is used
for' piles, mining timbers, posts, paving
blocks, stumps, and sole plates. Other uses
are for steps, sills and flooring, but sapwood
should be excluded. It is also used in ship
building and for mallets.

A .'ailabilify
The species is available in round, hewn or
sawn form, chiefly as scantlings and squares.
Long lengths are not readily obtained.

Additional information on this timber is
available from the Chief, Division of Forest
Products, C.S.I.R.O., 69-77 Yarra Bank
Road" South Melbourne.

.!~.; Ri psaw Teeth for Exotic Pi nes
·\h~ "'

AN EXCELLENT little book recently came to
our notice entitled f'Ripsaw Teeth for
Exotic Pines", by J. S. Kerr, formerly of the
New Zealand Forest Service, and now of
the Tasman Company. This book reviews
recommended ripsaw design for cutting the
exotic pines of New Zealand and deals with
circular, band, and gang frame saws. 1t
gives recommended tooth designs and dis-

cusses such probJems as sharpening and
setting, saw speeds, feed speeds, power
requirements, etc. There is a wealth of
practical information contained in tables.
Pine sawmillers in Australia will find valuable
information in this book, and copies can be
obtained from the New Zealand Forest
Service, c.P.O. Box 894, Wel1ington, N.Z.,
price 3s. 6d. (N.Z. currency) post free.

This Newsletter, prepared for general circulation by the Division of Forest Products, c.S.l.R.a., p.a. Box 18,
South Melbourne, S.C.5, is issued free on request to members of the timber trade and timber users. Its contents

may be reprinted without specialpermissiofl.
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BJI E. A. BOWERS, 

Although preservative treated rail sleepers 
have been used extensively in America and 
Europe since last century, the practice of 
sleeper preservation has not been adopted 
in Australia for many reasons, chief of 
which is that until recently there has been a 
plentiful supply of timbers of high natural 
durability. However, with an increasing 
shortage of durable timbers in some States. 
the p~'eservative treatment of rail sleepers 
has today become one of the most urgent 
problems ill the field of wood preservation. 

Sleepers of box, i ronbyk,  and river red 
gum have often given s&-vice lives in excess 
of 20 years. Many other species also give 
equally long service lives. It is estimated 
that many of the species now being used, 
(e.g. peppermint, silvertop ash, manna gum) 
will have a service lire of only 6-15 years. 

Although other influences may slightly 
effect the comparison, the effect of the 
shorter sleeper lives being obtained from 
species currently used is illustrated by the 
fact that tlie rail sleeper usage in Australia 
has risen from an estimated 2,634,300, in- 
cluding new constructions and replacements 

Presei.vatiorz Section 

in 1938-39, to 3,756,000 for replacements 
only in 1955. With approximately 71 
million sleepers in use throughout Australia, 
the average service life now being obtained 
has already fallen to about 19 years. As 
the durable timbers now in ser'vice fail and 
are replaced by less durable species, the 
average service life of all sleepers in service 
will fall still further, and the cost of track 
maintenance will rise steadily. 

Any treatment which increases the service 
life of the less durable sleepers now being 
used will tend to decrease the cost or track 
maintenance. 
Causes o f  Rail Sleeper Firilrrr.e 

Primary causes of failure in tlie service 
life of sleepers can be placed in two categories : 

(a)  Biological (which includes decay and 
termite attack). 

( h )  Mechanical (which includes end split- 
ting, loss of spike holding power, sail 
cut etc.). 

This Division has already can-ied out a 
survey of condemned railway sleepers i n  
Victoria and Tasmania to determine the 
relative importance of primary causes oU 
failure. 
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I"troductio"

Although preservative treated rail sleepers
have been used extensively in America and
Europe since last century, the practice of
sleeper preservation has not been adopted
in Australia for many reasons, chief of
which is that until recently there has been a
plentiful supply of timbers of high natural
durability. However, with all increasing
shortage of durable timbers in some States,
the preservative treatment of rail sleepers
has today become one of the most urgent
problems in the field of wood preservation.

Sleepers of box, ironb:M-k, and river red
gum have often given sei"vice lives in excess
of 20 years. Many other species also give
equally long service lives. It is estimated
that many of the species now being used,
(e.g. peppermint, silvertop ash, manna gum)
will have a service life of only 6-15 years.

Although other influences may slightly
effect the comparison, the effect of the
shorter sleeper lives being obtained from
species currently used is illustrated by the

. fact that the rail sleeper usage in Australia
has risen from an estimated 2,634,300, in
cluding new constructions and replacements
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in 1938-39, to 3,756,000 for replacements
only in 1955. With approximately 71
million sleepers in use throughout Australia,
the average service life now being obtained
has already fallen to about ]9 years. As
the durable timbers now in sel:vice fail and
are replaced by less durable species, the
average service life of aU sleepers in service
will faU still further, and the cost of track
maintenance will rise steadily.

Any treatment which increases the service
life of the less durable sleepers now being
used will tend to decrease the cost of track
maintenance.

Causes of Rail Sleeper Failrll'e
Primary causes of failure in the service

life of sleepers can be placed in two categories:
(a) Biological (which includes decay and

termite attack).
(b) Mechanical (which includes end split

ting, loss of spike holding power, rail
cut etc.).

This Division has already carried out a
survey of condemned railway sleepers in
Victoria and Tasmania to determine the
relative importance of primary causes of
failure.



111 Victosia, tlie ma-jority of the sleepers 
inspected had been condeinned primarily 
because of mechanical failrire. Decay and 
termite attack together accounted for less 
than 10 per cent. of tlie failures. 

In 'Tasmania. the majosity of sleepers had 
failed from niechanical deterioration which 
was often associated with decay. In most 
cases, this condition was most serious in the 
vicinity of tlie rail seat. 

The conclusions drawn from the survey 
were that any pseservative treatment to be 
adopted would not only have to provide 
protection against decay, but also give 
maximum protection against rneclianlcnl 
k~ililu~-c. 

11 nlilie the mnj6i.itY of softwoods, the 
heartwood of most eucalypts is very resistant 
t o  tr-cat~i~eilt. but may be penetrated either 
by thc i~sc  of wry high pi.cssures, or by the 
slow diff~~sion of water-soluble salts into the 
green timber. 

'The Powcllizing process. originally used in  
Western Australia during the period 1906-26. 
was considered unsatisfactory and was re- 
placed by the flunrizing process in the easly 
1930's. These treatments were essentially 
hot diffusion tr~catments and were only 
partially efrcctive. '111 one test, Iluasizeci 

sleepers were found to have a n  average 
service life of 13 years, which is neasly double 
that obtained with Powellized sleepers. I-tow- 
ever, tlie weakness of these treatments lies 
in the susceptibility to splitting of the treated 
sleepers, and hence euposure of the innes 
untreated wood to attack by decay and 
termites. 

Until 1936 Pinris rntlinta had never beeu 
used for sleepers i n  Austtdia, t hougli soft- 
woods are used extensi~rely overseas. I n  
1935-36, low-pressure tseatnients were casried 
out by tlie Division on P. iudinrn and various 
eircalypt species. Service tests of t i m e  
sleepers were installed in various localities i n  
South Australia, and at Rallaral, Victoria. 
Both the hot and cold bath psocess and low 
pressure tseatment wer-e represented in these 
tests. After 20 yeas5 sesvice of the preset-- 
vatives. tested creosote, or a n~ixtirre of 
creosote and oil. has given the most satic- 
factory results. T3y way of comparison. 
LI ntreated P. rmlintn sleepers failed in a boil t 
2-3 years. 

A large test to dctcsmine the practicability 
of sullkce treatments was inctallcd l ~ y  thc 
Divisioii in 1941, i n  Victo~ia. Over 1800 
sleepers, repsesenting 9 cpecies, werc i n -  
stalled in two localities. About half t11c 
sleepess were susface coated with cteosotc 
and oil, follo\vecl by oil spraying of t l ~ c  

High pressllre treated
Victorian hardwood
sleepers 011 a main line
frack.

In Victoria, the majority of the sleepers
inspected had been condemned primarily
because of mechanical failure. Decay and
termite attack together accounted for less
than 10 per cent. of the failures.

Jn Tasmania, the majority of sleepers had
failed from mechanical deterioration which
was often associated with decay. In most
cases, this condition was most serious in the
vicinity of the rail seat.

The conclusions drawn from the survey
were that any preservative treatment to be
adopted would not only have to provide
protection against decay, but also give
maximum protection against mechanical
failure.

Early Tests

Unlike the majch-ity of softwoods, the
heartwood of most eucalypts is very resistant
to treatment, but may be penetrated either
by the usc of very high pressures, or by the
slow diffusion of water-soluble salts into the
green timber.

The Powellizing process, originally used in
Western Australia during the period 1906-26,
was considered unsatisfactory and was re
placed by the ftuarizing process in the early
1930's. These treatments were essentially
hot diffusion treatments and were only
partially effective. In one test, I1uarized
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sleepers were found to have an average
service life of 13 years, \vhich is nearly double
that obtained with Powellized sleepers. How
ever, the weakness of these treatments lies
in the susceptibility to splitting of the treated
sleepers, and hence exposure of the inner
untreated wood to attack by decay and
termites.

Until 1936 Pil111S radiata had never been
used for sleepers in Australia, though soft
woods are used extensively overseas. In
1935-36, low-pressure treatments were carried
out by the Division on P. radiata and various
eucalypt species. Service tests of these
sleepers were installed in various localities in
South Australia, and at Ballarat, Victoria.
Both the hot and cold bath process and low
pressure treatment were represented in these
tests. After 20 years service of the preser
vatives, tested creosote, or a mixture of
creosote and oil, has given the most satis
factory results. By way of comparison,
untreated P. radiata sleepers failed in about
2-3 years.

A large test to determine the practicability
of surface treatments was installed by the
Division in 1941, in Victoria. Over 1800
sleepers, representing 9 species, were in
stalled in two localities. About half the
sleepers were surface coated with creosote
and oil, followed by oil spraying of the

(Concluded on page 7.)



C O M M O N  BORERS IN BUILDING TIMBERS r 

Part  1 1 .  The Lyctus (or Powder Post) Borer 

BJJ J. BEESLE Y, Wood P~.esei.vntion Sectiorl 

ONE OF tlie commonest borers found attack- 
ing seasoned hardwood timbers is Lyctus, 
which has a world-wide distribution and is 
so common in Australia that little un- 
protected susceptible timber escapes attack 
within the first year or two of service. 
Fortunately, L y c t ~ ~ s  attack does not always 
result in significant damage and realization 
of this fact can save much needless worry. 

FACTS WORTH KNOWING 

@ Lyctus ottnclis onljy the sapwood of 
certair; hal.dt\'ood tiillhers.-Softwood timbers 
such as the true pines, iirs and spruce are 
never attacked by Lyctus. 

Two conditions whic11 govern the suscepti- 
bility of any timber (or log) to attack by 
Lyctus are the starch content of its sapwood, 
and the size of its pores. 

Starch is essential for the nutrition of this 
borer, and timbers with a high starch content 
usually suffer most damage. The sapwood of 
many eucalypts, such as blackbutt, jarrah, 
niountain ash and the iro~ibarks, is rarely 
attacked because it usually lacks sufficient 
starch for the developnient of the insect. 

Starch is normally produced during the 
growth of green plants and may be stored in 
the sapwood (i.e. the outermost layers of 
wood immediately under the bark) of some 
trees. Sapwood containing starch may be 
detected by a simple chemical test. When a 
few drops of a testing solption* are sprinkled 
onto a fseslily split radiall'face of the timber, 
s tarch-contai~iig sapwood changes fsom a 
pale yellowish colour to anything between 
a light greyish colour and a dark blue-black 

" The testing solution is prepared by dissolving 
4 oz of POTASSIUM JODIDE crystals in about 2 table- 
spoons of water, and then dissolving into this $ oz 
of IODINE crystals. When tlie crystals have quite 
dissolved the solution should be made up to 1 quart. 
The solution keeps quite well in a glass-stoppered 
bottle if stored in a cool dark place. Both chemicals 
are reasonably cheap and ~eaclily obtainable from 
chemists. 

stain. In cases of doubt a hand lens should 
be used to examine the stain. 

Pore size. Only hardwood timbers have 
pores, coarse-grained timbers having larger 
pores than fine-grained timbers. Lyctus can 
infest only timbers in which the pores are 
large enough to allow the female beetle to 
insert her eggs into the pores themselves. 
For this reason, the sapwood of certain 
brusl~wood timbers, such as coachwood and 
southern sassafras, is immune from Lyctus 
attack, and the sapwood of myrtle beech, 
despite its usually high starch content. is 
at tacked only occasionally. 

8 Lyctzrs does not necessnrilv came the 
corilylete destr.vctioi~ of n timber n~eniher..-- 
The heartwood of hardwood timbers is 
never attacked by Lyctus, but it may com- 
pletely destroy all the sapwood on a piece 
of hardwood timber. 

111 most eucalypts the sapwood seldom 
exceeds an inch in thickness. Consequently, 
when a eucalypt log is sawn into building 
scantlings sapwood is usually present only 
as small strips and edges on a few of the 
pieces. The amount of sapwood nosnially 
present on eucalypt framing timbers is so 
small that even its complete destri~ction by 
Lyctus is unlikely to  cause any material 
structural weakening. On tlie other hand. 
eucalypt tiling battens, cupboard frarnings 
and mouldings containing a high propostion 
of sapwood may be so extensively damaged 
by Lyctus as to  necessitate some treatment 
or replacement. 

Some of the ~ ~ L I S I I W O O C I S  (lion-eucalypt 
hardwoods), such as brown tulip oak, white 
birch, and yellow walnut, of tlie rainforests 
of Queensland and New South Wales have 
a band of sapwood niany inches in thickness 
which may be susceptible to Lyctus attack. 
If attacked, timber cut from these species 
may be seriously weakened or con~pletely 
destroyed, consequently the s n p ~ ~ o o d  of these 
ti~rlbers shoztld never be used i i ~  mtlq perximertt 

COMMON BORERS IN BUILDING TIMBERS
Part 11. The Lyctus (or Powder Post) Borer

By J. BEESLEY, Wood Preservation Section

ONE OF the commonest borers found attack
ing seasoned hardwood timbers is Lyctus,
which has a world-wide distribution and is
so common in Australia that little un
protected susceptible timber escapes attack
within the first year or two of service.
Fortunately, Lyctus attack does not always
result in significant damage and realization
of this fact can save much needless worry.

FACTS WORTH KNOWING

• Lyctus attacks only the sap wood of
certain hardwood timbers.-Softwood timbers
such as the true pines, firs and spruce are
never attacked by Lyctus.

Two conditions which govern the suscepti
bility of any timber (or log) to attack by
Lyctus are the starch content of its sapwood,
and the size of its pores.

Starch is essential for the nutrition of this
borer, and timbers with a high starch content
usually suffer most damage. The sapwood of

.many eucalypts, such as blackbutt, jarrah,
mountain ash and the ironbarks, is rarely
attacked because it usually lacks sufficient
starch for the development of the insect.

Starch is normally produced during the
growth of green plants and may be stored in
the sapwood (i.e. the outermost layers of
wood immediately under the bark) of some
trees. Sapwood containing starch may be
detected by a simple chemical test. When a
few drops of a testing sOlfltion * are sprinkled
onto a freshly split radial face of the timber,
starch-containing sapwood changes from a
pale yellowish colour to anything between
a light greyish colour and a dark blue-black

* The testing solution is prepared by dissolving
t oz of POT,\SSlUM IODIDE crystals in about 2 table
spoons of water, and then dissolving into this! oz
of IODlNE crystals. When the crystals have quite
dissolved the solution should be made up to 1 quart.
The solution keeps quite well in a glass-stoppered
bottle if stored in a cool dark place. Both chemicals
are reasonably cheap and readily obtainable from
chemists.
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stain. In cases of dOllbt a hand lens should
be used to examine the stain.

Pore size. Only hardwood timbers have
pores, coarse-grained timbers having larger
pores than fine-grained timbers. Lyctus can
infest only timbers in which the pores are
large enough to allow the female beetle to
insert her eggs into the pores themselves.
For this reason, the sapwood of certain
brushwood timbers, such as coachwood and
southern sassafras, is immune from LyctllS
attack, and the sapwoodof myrtle beech,
despite its usually high starch content, is
attacked only occasionally.

• L vctus does not necessarilv cause the
complete desttuction of a timbe;' member.-
The heartwood of hardwood timbers is
never attacked by Lyctus, but it may com
pletely destroy all the sapwood on a piece
of hardwood timber.

In most eucalypts the sapwood seldom
exceeds an inch in thickness. Consequently,
when a eucalypt log is sawn into building
scantlings sapwood is usually present only
as small strips and edges on a few of the
pieces. The amount of sapwood normally
present on eucalypt framing timbers is so
small that even its complete destruction by
Lyctus is unlikely to cause any material
structural weakening. On the other hand,
eucalypt tiling battens, cupboard framings
and mouldings containing a high proportion
of sapwood may be so extensively damaged
by LyctllS as to necessitate some treatment
or replacement.

Some of the brushwoods (non-eucalypt
hardwoods), such as brown tulip oak, white
birch, and yellow walnut, of the rainforests
of Queensland. and New South Wales have
a band of sapwood many inches in thickness
which may be susceptible to Lyctus attack.
]f attacked, timber cut from these species
may be seriollsly weakened or completely
destroyed, consequently the saplVood of these
timbers should never be used in am' permanent



constsuction z~nless it has been con~pletely inl- 
pregr~ated with boric acid, borax, or other 
chemical which willpern~anently prevent Lyctus 
attack. 

Ljlctus attnclc is easily recognized.-Its 
most typical characteristic is the abundant 
frass (or dust) which is tightly packed into 
the borer tunnels, and which often forms 
little heaps beneath or around the flight holes 
made by beetles leaving the wood. The 
frass is smooth and floury (not gritty) when 
rubbed between the fingers. The flight holes 
are round, with no staining around their 
margins, and about &-3 in. in diameter. 
The fact that only the sapwood of hardwood 
timbers is susceptible to Lyctus attack is a 
useful diagnostic feature. 

Fig. 1 .-Lyciw brrmrreus (Steph.). The Common 
Powder post Borer-Adult, magnified. 

Lyctus attaclc in one part of n building 
will not inevitabljl spread to other parts of 
the building.-Lyctus attack is limited to the 
sapwood of those hardwood timbers which 
both store starch in their sapwood and have 
pores large enough for the female beetle to 
lay her eggs in. If Lyctus damage is present 
in several different parts of a building, the 
infestations may have originated from a 
single source or from a number of separate 
sources, m d  it is p,ractically in~possilde to 
establish which was d e  cnse. 

Lyctus cannot initiate attack in timber 
after the surfaces and ends have been sealed 
with paint, polish, or preservative, but adult 
borers might emerge from such timber if 
infestation had occurred before the surface 
was sealed. Once the surface seal has been 
broken the borers may re-infest such timber 
tllrougli the old emergence or flight holes, 
and may continue to do so until all the sus- 
ceptible sapwood has been destroyed. 

Kih-drjqing does not prevent Lj~ctus 
attnc1r.-Kiln - drying only reduces the 

moisture content of the timber, and does 
not aKect its starch content or pore size. 
Hence kiln-drying cannot affect its suscepti- 
bility to Lyctus attack. No insect can survive 
the nornzal kiliz-drying process, but Lyctus may 
irzfest or re-infest kilrz-dried tirnb~r alniost as 
sooiz as it leaves the Icilil. 

LIFE HISTORY OF THE LYCTUS BORER 

In its development the Lyctus borer passes 
through four distinct stages, namely the egg, 
the larval or grub stage, the pupal stage, 
and the adult beetle. 

Throughout the year in tropical climates, 
and during spring and summer in more 
temperate regions, the adult female beetle 
searches actively, by crawling and flying 
(usually after dusk), for starch-containing 
sapwood in which to lay her eggs. When 
suitable sapwood is found the beetle lays 
her eggs, which may number several score, 
into the pores of the wood. 

Within 14 days or so the eggs hatch out 
into small, creamy coloured larvae (grubs) 
which feed upon the starch contained in 
the sapwood, through which they bore a 
network of connected tunnels tightly packed 
with a fine powdery frass (hence the name' 
"powder post" borers). The feeding period, 
during which the bulk of the damage is 
done, is as short as 2 or 3 months in warm 
climates and heated buildings, but may 
extend over 12 or 18 months under adverse 
conditions. When fully fed, the larvae 
pupate, and after a short pupal pesiod 
emerge as mature beetles. The adult beetles 
seldom live more than a few weeks. 

In their efforts to emerge from the timber 
in which they developed and to reach the 
open, the mature beetles sometimes bore 
through plaster sheeting, lial-dboards, and 
other lining materials. Flight holes jn these 
materials indicate that the beetles have 
conlpleted a life-cycle in the timber framing 
behind them. The flight holes, and frass 
ejected from them, are usually the first 
external evidence of the presence of Lyctus- 
infested timber and are an indication that 
the borer has completed its life-cycle. Upon 
emerging the mature beetles mate and begin 
laying rertile eggs. It is not uncommon for 
them to re-infest the timbes from which 
they first emerged. 

construction unless it has been completely im
pregnated with boric acid, borax, or other
chemical which willpermanently prevent Lyctus '
attack.

• Lyctus attack is easily recognized.-Its
most typical characteristic is the abundant
frass (or dust) which is tightly packed into
the borer tunnels, and which often forms
little heaps beneath or around the flight holes
made by beetles leaving the wood. The
frass is smooth and floury (not gritty) when
rubbed between the fingers. The flight holes
are round, with no staining around their
margins, and ahout -k-l in. in diameter.
The fact that only the sapwood of hardwood
timbers is susceptible to Lyctus attack is a
useful diagnostic feature.

;.
Fig. 1.-Lyc1lls b1'1ll1neus (Steph.). The Common

Powder post Borer-Adult, magnified.

• Lyctus attack in one part of a building
will not inevitably spread to other parts of
the building.-Lyctus attack is limited to the
sapwood of those hardwood timbers which
both store starch in their sapwood and have
pores large enough for the female beetle to
lay her eggs in. If Lyctus damage is present
in several different parts of a building, the
infestations may have originated from a
single source or from a number of separate
sources, and it is practically impossible to
establish which lvas'The case.

Lyctus cannot initiate attack in timber
after the surfaces and ends have been sealed
with paint, polish, or preservative, but adult
borers might emerge from such timber if
infestation had occurred before the surface
was sealed. Once the surface seal has been
broken the borers may re-infest such timber
through the old emergence or flight holes,
and may continue to do so until all the sus
ceptible sapwood has been destroyed.

• Kiln-drying does not prevent Lyctus
attack.-Kiln - drying only reduces the
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moisture content of the timber, and ltoes
not affect its starch content or pore size.
Hence kiln-drying cannot affect its suscepti
bility to Lyctus attack. No insect can survive
the normal kiln-drying process, but Lyctus may
infest or re-infest kiln-dried timber almost as
soon as it leaves the kiln.

LIFE HISTORY OF THE LYCTUS BORER

In its development the Lyctus borer passes
through four distinct stages, namely the egg,
the larval or grub stage, the pupal stage,
and the adult beetle.

Throughout the year in tropical climates,
and during spring and summer in more
temperate regions, the adult female beetle
searches actively, by crawling and flying
(usually after dusk), for starch-containing
sapwood in which to lay' her eggs. When
suitable sapwood is found the beetle lays
her eggs, which may number several score,
into the pores of the wood.

Within 14 days or so the eggs hatch out
into small, creamy coloured larvae (grubs)
which feed upon the starch contained in
the sapwood, through which they bore a
network of connected tunnels tightly packed,
with a fine powdery frass (hence the name
"powder post" borers). The feeding period,
during which the bulk of the damage is
done, is as short as 2 or 3 months in warm
climates and heated buildings, but may
extend over 12 or l8 months under adverse
conditions. When fully fed, the larvae
pupate, and after a short pupal period
emerge as mature beetles. The adult beetles
seldom live more than a few weeks.

In their efforts to emerge from the timber
in which they developed and to reach the
open, the mature beetles sometimes bore
through plaster sheeting, hardboards, and
other lining materials. Flight holes in these
materials indicate that the beetles have
completed a life-cycle in the timber framing
behind them. The flight holes, and frass
ejected from them, are usually the first
external evidence of the presence of Lyctl1s"
infested timber and are an indication that
the borer has completed its life-cycle. Upon
emerging the mature beetles mate and begin
laying fertile eggs. It is. not uncommon for
them to re-infest the timber from which
they first emerged.



The beetles themseites are small, ratliel- 
shiny dark bsown insects. about 3% in. long 
(see Fig. 1). When closcly exarnlned from 
above they have a distinct head, tliosax or  
chest and abdomcri (including thc wings). I n  
some species of borer the lieacl is dranw 
back uncles the thorax (chcst) and is not 
visible from above. The te~.minal segments 
of their antennae (fecless) arc enlarged. 
giving them a "clu bbcd" appcasance. The 
insects movc quitc actively. 
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builder or ho~~seliolcles. who requires cimple 6 

treatments which can be effected wit11 :I 

minitiium of equipment. 
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((I) E I I C L ~ ~ I ~ ~ I  Ti~~iher,~.----As most eucalj.pt 
logs have only a narrow sapwood band, 01111, 
a few of the scantlings cut from them are 
likely to  contain sapwood (see Fig. 2). Whcn 
present, the sapwood usually occuss as a 
strip along one edge and sepsesents only a 
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KbREVENTION AND CONTROL OF 
LYCTUS ATTACK 

I n  Quceilslancl and New South Wales special 
legislation regulates the sale of timber sus- 
ceptible to attack by the Lyctus borer, anci 
contsois tlic type of treatment which may be 
used to immunize such timber fsorn attack. 
7'hc only trcatnicnts given'a general appsoval 
under cithcr the 7'i1i1he1* IjJ'ei's Prufectiou Ac/  
of Quecnslanil, or  the 7'i1111m M~wketir~g 
Act of P4cw Sorith Wales, ar-c those whicli will 
cornplctcly pcnctsate the susccptiblc wood 
and givc permanent immuiiily from l.yct11s 
attack. Psovidecl it i s  kept dsy, timher 
tscatecf by a psocess appsovccl uncles c i t h e ~  of' 
these Act5 should ncvcr bc attacked by 
Lyctus. 

Tlic pscventivc treatments approved unclcs 
the abovctncntioncct lcgiclation asc not 
suitablc Tor application by the individual 

small ft-action of the total csoss section, atici 
in building scantlings destri~ction of this 
sapwood edge by Lyctiis is unlikely to cause 
material stsuctural weakening. If the 
appearance of this damage is imrnatesial Ilr) 

tr~ecrtr~w~it is ix?qzfisec/. 
(h) Bric,rliic~ood Ti111her.r.--- 111 sotne pasts of 

Queenslanci and New South Wales b s ~ ~ s h -  
woods are used for building purposes. 
Many of these timbess liavc a wide band of  
Lyctus-susceptible sapwood n liicli. if dcs- 
tsoyed by iyctus  c011iti cause serious weaitcn- 
ing of tlie membel-. U ~ I P . ~  these t i ~ ~ ~ h e r , r  
Irnw  beer^ tr.~nter/ hit nu npprwwo' p~~oc'css the 
Stcrte 1mc:o of Qr~cer~slcr~ztf cmtf Well1 ,S?ILI~I~ 
l ~ r ( ~ l e s  li11iit the ~ ~ I I I O Z U I ~  or 4sc~pi~-oot/ pses(w/ c ~ t  

I crnw s'ecfion to oirle-qbmr-ter of' flte 
pm'inlefcr. o f  f h  piece. This srile could wcll 
be given general application in other State?. 

( r )  Bc~t/erl,v.-Ge~ie~.ally batteiic ate cut 
fsom the outer pasts of tlie log and usuallv 

The beetles themselves are small, rather
shiny dark brown insects, about 1~ in. long
(see Fig. 1). When closely examined from
above they have a distinct head, thorax or
chest and abdomen (including the wings). In
some species of borer the head is drawn
back under the thorax (chest) and is not
visible from above. The terminal segments
of their antennae (feelers) are enlarged,
giving them a "clubbed" appearance. The
insects move quite actively.

zy' MOULDING

builder or householder, who requires simple I

treatments which can be effected with Cl

minimum of equipment.

Stl'llctU1'fl[ Timbers and BuHding Fmmes

(a) Ellca(l'pt Timbers.----As rnost eucalypt
logs have only a narrow sapwood band, only
a few of the scantlings cut from them me
likely to contain sapwood (see Fig. 2). When
present, the sapwood usually occurs as a
strip along one edge and represents only a

1" QUAD

4 X 2"

Fig. 2.-Seetion through a typical eucalypt log with a n([/TOII' sapII'ood band. 111e amollnt ol
so{!wood which might oeCllr in mouldings and seantlings is shown.

PREVENTION AND CONTROL OF

LYCTUS ATTACK

In Queensland and New South \Vales special
legislation regulates the sale of timber sus
ceptible to attack by the Lyctus borer, and
controls the type of tr~atment which may be
used to immunize such timber from attack.
The only treatments given~/a general approval
under either the Timber Users Protection Act
of Queensland, or the Timber Marketing
Act of New South \Vales, are those which will
completely penetrate the susceptible wood
and give permanent immunity from Lyctus
attack. Provided it is kept dry, timber
treated by a process approved under either of
these Acts should never be attacked by
Lyctus.

The preventive treatments approved under
the abovementioned legislation are not
suitable for application by the individual
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small fraction of the total cross section, and
in building scantlings destruction of this
sapwood edge by Lyctus is unlikely to cause
material structural weakening. If the
appearance of this damage is i7mnaterial 710

treatment is required.
(b) Bruslllt'Ood Timbers.-·-In some parts of

Queensland and New South V/ales brush
woods are used for building purposes.
Many of these timbers have a wide band of
Lyctus-susceptible sapwood \vhich, if des
troyed by Lyctus could cause serious wea ken
ing of the member. Unless these timhers
have been treated by an approved process the
State lall's of Queensland and Ne 11' South
HTales limit the amount qf' sapll'ood present at
any cross section to one-quarter of' tlte
perimeter of'the piece. This rule could well
be given general application in other States.

(c) Battens.-Generally battens are cut
fronl the outer parts of the log and usuallv



contain a higli proportion of sapwood. 
Ideally these should be segregated and 
treated by a reliable process before use. 
However, when this is not done an attempt 
should be made to  use only battens having 
a limited amoi~iit  of sapwood. 

Tf the presence of Lyctus attack is likely 
to  be unsightly without causing serious 
weakening, it may sometimes be concealed 
by placing the sapwood edge away from 
lining materials so that the emerging beetles 
d o  not bore through the linings, or else by 
placing a lining material beneath the infested 
wood to catch the dust. 

Finisltiiy Timbers, FIoor.irrg and Fz~rtritzu~e 
Lyctus attack in f nishing timbers, flooring 

or furniture seldom causes serious structural 
weakening but may completely spoil a 
decorative effect. During co~istruction, tlie 
risk of later damage can be greatly reduced 
by rejecting finishing timbers with sapwood 
edges. 

Frequently tlie presence of Lyctus in 
decorative woodwork and f~inxiture is not 
apparent until a new building has been 
occupied for several months and little heaps 
'of frass begin to appear on or under polished 
or  painted surfaces. If treatment is started 
almost as soon as these appear, and repeated 
whenever fresh holes occur, the attack can '  
be completely eradicated before much real 
damage is clone. I11 most cases the following 
treatment with a liquid insecticide will be 
f o ~ u i d  to be entirely satisfactory. 

(a) Method of Ti~earii7ent.-Use a syringe, 
oil can, or eye dropper with a small outlet 
to  force the preservative into the borer 
flight holes, so as to  completely penetrate 
the infested wood. Penetration is assisted by 
removing loose dust from the borer tunnels 
with a vacuum cleaper before treatment. 

After the preser~&tive has had time to  
dry, fill the borer flight holes and restore the 
surrace linish. 

Treat anj7 ,fi.e.sh holes ic~liicl~ appear. Inter ns 
so011 ns t1ze.1~ are noticed. 

If the flight holes are nuinerous, or the 
infested woocl can be placed flat, several 
liberal coats o r  preservative applied with a 
brush will penetrate well into tlie wood and 
give effective control. - 

( h )  I~~sec~ic ides  to Use.--Almost any re- 
liable insecticide dissolved in a clean, light 
mineral oil solvent (kerosene, mineral tur- 

pentine, etc.) may be used to control Lfctus 
in seasoned timber. Hardware stores and 
Stock and Station agents in most towns now- 
stock at least one proprietary brand of 
preservative for the treatment of borer- 
infested wood. Satisfactory preservatives 
contain one or more of the following insecti- 
cides in the proportions given: 

Insecticide 

Dieldrin 
Chlordane 
Lindane 
Gamnexane 
DDT 

Concentration 

* Ganin~a-isomer content only. 

Percentage 

If only small quantities of preservatives 
are needed, it is usually more economical to 
purchase a proprietary brand of prepared 
preservative than to  mix the chemicals. lf 
larger quantities are needed, the above- 
mentioned chetnicals may be purchased as 
concentrates and mixed with an appropriate 
amount of a suitable solvent. For example, 
I oz of Lindane (which is almost pure gamma- 
isomer of benzene hexachloride) may be dis- 
solved in I gallon of kerosene, but approxi- 
mately 8 oz of Gammexane (containing 
only 13 per cent, gamma-isomer) would be 
required to give the same effective con- 
centration. 

OziCiai 
(appl-ox.) 

Oily preservatives with a strong or per- 
sistent odour, ~ ~ 1 ~ 1 1  as creosote oil, and 
waterborne preservatives which may cause 
seasoned timber to swell or warp, should 
not be used for the treatment of seasoned 
timbers used indoors. Special care should 
be taken to avoid tainting i n  timber food 
storage cupboards. 

Advice on treatments to nieet special cases 
may be obtained from State Forest Services 
or from the Division or Forest Products. 
C.S.I.R.O.. P.O. BOY 18, South Melbour-ne, 
S.C.5. 

Concentration

Insecticide

* Gamma-isomer content only.

Percentage OziGal
(approx.)

I
4
1
1
5

0·5
2·0
0,5*
0,5*
3·0

1-----·-- ---------

Dieldrin
Chlordane
Lindane
Gammexane
DDT

If only small quantities of preservatives
are needed, it is usually more economical to
purchase a proprietary brand of prepared
preservative than to mix the chemicals. 11'
larger quantities are needed, the above
mentioned chemicals may be purchased as
concentrates and mixed with an appropriate
amount of a suitable solvent. For example,
1 oz of Lindane (which is almost pure gamma
isomer of benzene hexachloride) may be dis
solved in I gallon of kerosene, but approxi
mately 8 oz of Gammexane (containing
only 13 per cent. gamma-isomer) would be
required to give the same effective con
centration.

Oily preservatives with a strong or per
sistent odour, such as creosote oiL and
waterborne preservatives which may cause
seasoned timber to swell or warp, should
not be used for the treatment of seasoned
timbers used indoors. Special care should
be taken to avoid tainting in timber food
storage cupboards.

Special Cases
Advice on treatments to meet special cases

may be obtained from State Forest Services
or from the Division of Forest Products,
c.S.J.R.a., p.a. Box: 18, South Melbourne.
S.C.S.

pentine, etc.) may be used to control Lyctus
in seasoned timber. Hardware stores and
Stock and Station agents in most towns now
stock at least one proprietary brand of
preservative for the treatment of borer
infested wood. Satisfactory preservatives
contain one or more of the following insecti
cides in the proportions given:

contain a high proportion of sapwood.
Ideally these should be segregated and
treated by a reliable process before use.'
However, when this is not done an attempt
should be made to use only battens having
a limited amount of sapwood.

If the presence of Lyctus attack is likely
to be unsightly without causing serious
weakening, it may sometimes be concealed
by placing the sapwood edge away from
lining materials so that the emerging beetles
do not bore through the linings, or else by
placing a lining material beneath the infested
wood to catch the dust.

Finishing Timbers, Flooring and Furlliture
Lyctus attack in finishing timbers, flooring

or furniture seldom causes serious structural
weakening but may completely spoil a
decorative effect. During construction, the
risk of later damage can be greatly reduced
by rejecting finishing timbers with sapwood
edges.

Frequently the presence of Lyctus in
decorative woodwork and furniture is not
apparent until a new building has been
occupied for several months and little heaps
'of frass begin to appear on or under polished
or painted surfaces. If treatment is started
almost as soon as these appear, and repeated
whenever fresh holes occur, the attack can'
be completely eradicated before much real
damage is done. In most cases the following
treatment with a liquid insecticide will be
found to be entirely satisfactory.

(a) Method of rreafl17ent.-Use a syringe,
oil can, or eye dropper with a small outlet
to force the preservative into the borer
flight holes, so as to completely penetrate
the infested wood. Penetration is assisted by
removing loose dust from the borer tunnels
with a vacuum cleaner before treatment.

After the pi'eserVative has had time to
dry, fill the borer flight holes and restore the
surface finish.

Treat all)' Fesh holes lrhich appear later as
soon as tlzel' are noticed.

If the flight holes are numerous, or the
infested wood can be placed flat, several
liberal coats of preservative applied with a
brush will penetrate well into the wood and
give effective control.

(b) Insecticides to Use.--Almost any re
liable insecticide dissolved in a clean, light
mineral oil solvent (kerosene, mineral tur-
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Serlrica: Tests of Preservative Treated Rail Sleepers 4 

(Continued from page 2 . )  

road bed. It  was found that while the 
surface application of an oily preservative 
gave some protection against surface de- 
terioration, little or no  protection was 
obtained against mechanical breakdown, 
particularly end splitting. 

These early service tests definitely estab- 
lished the superiority of impregnation treat- 
ments and oily preservatives for the pro- 
tection of sleepers. In  areas where decay 
hazard is high, a relatively large proportion 
of creosote in a creosote mineral oil mixture 
is desirable t o  combat fungal attack. In 
areas where biological attack is not impor- 
tant, higher percentages of mineral oil are 
desirable in order to counter mechanical 
deterioration. 

Recent Tests 
From the early tests it was apparent that 

satisfactory preservative treatment of most 
of the Australian hardwoods could not be 
obtained with the usual treating pressures 
and schedules used overseas. 

Following the installation at this Division 
of an experimental high pressure treating 
cylinder and an incising machine, treatments 
were carried out 011 both incised and non- 
incised material using pressures up to  
1000 p.s.i. It  was found that many of the 
timbers of low durability at present being 
accepted for sleeper use could be treated 
fairly readily. Deeper penetration and higher 
preservative loadings were obtained with the 
high pressures, while incising afforded a 
more uniform pattern of penetration. 

Early in the 1950's, treatments were begun 
in the high psessure cylinder on the most 
comprehensive service ;?St of sleepers ever 
conducted in Austsalia. This test, in co- 
operation with the Victorian Railways, was 
made to demonstrate the feasibility of high 

a Ian pressure commercial treatment of Austr 1' 
hardwoods, and to obtain the maximum 
information on the following factors: type 
of treatment, preservatives and necessary 
retentions, species of timber, pretreatments 
(e-g. incising, preboring), and location (en- 
vironment, traffic, and type of track). 

Four species of eucalypt, together with 
Australian and New Zealand grown P. 
mdinta, are under test in four localities in 

Victoria. Ten different treatments, including 
creosote alone, creosote and oil mixtures, 
pentachlorphenol in  oil, napthenic acid, 
waterborne preservatives, and surface coat- 
ings, are under test." 

Since 1953, service tests of treated sleepers 
using both high and low pressures, have also 
been installed in Western Australia, Tasmania 
and South Australia. 

For the Tasmanian test 150 sleepers, 
representing three species of Tasmanian 
hardwood, were treated, using two different 
treatments and preservatives. 

The South Australian test was made on 
P. radiata only. Over 540 sleepers were 
treated with the following preservatives: two 
mixtures of creosote and oil, pentachlor- 
phenol in oil, and a waterborne salt. All the 
treatments were carried out at 200 p.s.i. 

In 1954, over 400 sleepers, representing 
three species of Western Australian hard- 
wood (jarrah, karri, marri) were treated for 
service test in Western Australix with a 
creosote/oil mixture, pentachlorphenol i n  
oil, and straight furnace oil. 

Except for the treatment of the South 
Australian pine sleepers, a t  least half of the 
test sleepers installed since high pressure 
treatments began have been incised. 

Although it is too early to assess the 
benefits of treatment in any of the tests 
recently installed, after only 12 months 
Service those sleepers treated with oily 
preservatives in the Victorian test are 
already showing less weathering then preses- 
vative salt treated or untreated sleepers. 

Service tests have already given much 
information on the relative merits of preser- 
vatives and treatments, and further tests, 
particularly on Queensland and New South 
Wales timbers, are scheduled for the near 
future. Meanwhile, work is continuing to 
improve on the evaluation of preservatives 
and improved methods of treatment. 

The Division is confident that, as preser- 
vative practice becomes more genesally 
adopted, the increased service life of treated 
sleepers will result in economic advantage 
both to the railways and the nation. 

* A table showing all sleeper treatments will be 
published in Newsletter 226 (January 1957). 

Se.·,'ice Tests of P.·ese.·vative T.·eated R.ail Sleepe.'s
(Continued from page 2.)

road bed. It was found that while the
surface application of an oily preservative
gave some protection against surface de
terioration, little or no protection was
obtained against mechanical breakdown,
particularly end splitting.

These early service tests definitely estab
lished the superiority of impregnation treat
ments and oily preservatives for the pro
tection of sleepers. In areas where decay
hazard is high, a relatively large proportion
of creosote in a creosote mineral oil mixture
is desirable to combat fungal attack. In
areas where biological attack is not impor
tant, higher percentages of mineral oil are
desirable in order to counter mechanical
deterioration.

Recellt Tests
From the early tests it was apparent that

satisfactory preservative treatment of most
of the Australian hardwoods could not be
obtained with the usual treating pressures
and sched ules used overseas.

Following the installation at this Division
of an experimental high pressure treating
cylinder and an incising machine, treatments
were carried out on both incised and non
incised material using pressures up to
1000 p.s.i. It was found that many of the
timbers of low durability at present being
accepted for sleeper use could be treated
fairly readily. Deeper penetration and higher
preservative loadings were obtained with the
high pressures, while incising afforded a
more uniform pattern of penetration.

Early in the 1950's, treatments were begun
in the high pressure cylinder on the most
comprehensive service t~st of sleepers ever
conducted in Australia: This test, in co
operation with the Victorian Railways, was
made to demonstrate the feasibility of high
pressure commercial treatment of Australian
hardwoods, and to obtain the maximum
information on the following factors: type
of treatment, preservatives and necessary
retentions, species of timber, pretreatments
(e.g. incising, preboring), and location (en
vironment, traffic, and type of track).

Four species of eucalypt, together with
Australian and New Zealand grown P.
radiata, are under test in four localities in
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Victoria. Ten different treatments, including
creosote alone, creosote and oil mixtures,
pentachlorpheno] in oil, napthenic acid,
waterborne preservatives, and surface coat
ings, are under test.*

Since 1953, service tests of treated sleepers
using both high and low pressures, have also
been installed in Western Australia, Tasmania
and South Australia.

For the Tasmanian test 150 sleepers,
representing three species of Tasmaniail
hardwood, were treated, using two different
treatments and preservatives.

The South Australian test was made on
P. radiafa only. Over 540 sleepers were
treated with the following preservatives: two
mixtures of creosote and oil, pentachlor
phenol in oil, and a waterborne salt. All the
treatments were carried out at 200 p.s.i.

In 1954, over 400 sleepers, representing
three species of Western Australian hard
wood (jarrah, karri, man'i) were treated for
service test in Western Australia· with a
creosote/oil mixture, pentachlorphenol in
oil, and straight furnace oil.

Except for the treatment of the South
Australian pine sleepers, at least half of the
test sleepers instaIled since high pressure
treatments began have been incised.

Although it is too early to a·ssess the
benefits of treatment in any of the tests
recently installed, after only ]2 months
service those sleepers treated with oily
preservatives in the Victorian test are
already showing less weathering then preser
vative salt treated or untreated sleepers.

Service tests have already given much
information on the relative merits of preser
vatives and treatments, and further tests,
particularly on Queensland and New South
Wales timbers, are scheduled for the near
future. Meanwhile, work is continuing to
improve on the evaluation of preservatives
and improved methods of treatment.

The Division is confident that, as preser
vative practice becomes more generally
adopted, the increased service life of treated
sleepers will result in economic advantage
both to the railways and the nation.

* A table showing all sleeper treatments will be
published in Newsletter 226 (January 1957).



Let's Discuss Sawing 

The perforated bandsaw blades recently 
developed overseas are beginning t o  appear 
in this country, and a discussion of the 
advantages and disadvantages of these blades 
will probably be of interest to sawn~illers 
using bandsaws. 

Tlie perforated bandsaw blade lias holes 
punched along its length, tlie centre line of 
the lioles lying slightly closer to tlie back 
edge of tlie saw than to  the cutting edge. 
The lioles can be of various shapes and can 
form different patterns, but the simplest 
type of perforation consists of circular or  
oval lioles about one-third the blade width 
in diameter, and spaced along the blade a t  
a centre distance approximately equal to tlie 
blade width. 

with D. S. JUNES, Utilization Section 

The advantages claimed for these blades 
are that the perforations eliminate the 
necessity for rolling the blades and thus 
cut down maintenance time, and also that 
they saw smoother, and that sawdust is 
discliarged more efficiently and does not 
adhere to the sawn surfaces. This type of 
blade however. lias a serious disadvantage. 
Tlie presence of the holes severely limits the 
extent to which the blade can be ground 
down. Solid blades are frequently still in 
use when they have been ground to half 
their original width, but a perforated blade 
must be discarded long before this stage is 
reached, hence, tlie sawmiller must weigh up 
the advantages claimed for the blade against 
this disadvantage. ,For example, befose 
these blades can colflpete econo~nically with 
solid blades, the savings in  maintenance 
costs over a lived period must be such that 
they outweigh the extra cost involved in 
having to djscard tlie blades earlier. Also, 
the sawniiller might reasonably requise that 
the higher psoportion of working time 
compared to idle time with a perforated blade 
would allow fewes blades to be kept on liancl 
at any one time. 

Opinions differ overseas regardirlg the 
acceptability of the perforated blade. but 
it is interesting to  note that the prevailing 
opinion i n  the United Kingdom among those 
who have observed these blades in use is 
that the disadvantage of the limited useTu1 
life outweighs the advantages. Observers in 
Australia, Iiowever, might reach a different 
conclusion. 

OVERSEAS VISITS 
MR. S. A. CLARKE. Chief of Division. n a s  

one of the official Australian delegates at 
tlie World Eucalyptus Conference held iu  
Rome in October. He was leader of the 
Utilization Section of the Conference. Mr. 
G. J. Rodger, Directos-General of the 
Forestry and Timber Bureau \vaT appointed 
cliairman of the Conference. 

Mr. J. D. BOYD, Officer-in-Charge of the 
Timber Mechanics Section, is at present 
overseas studying developments in timber- 
meclianics, with particular reference to the 
design and testing of timber structures. He 
will return to the Division next March. 

DONATIONS 
THE following donations were received 
by the Division during the month of 
October : 

Victorian Sawniillers Assn., 
Melbourne € 2 5  O O 

Rutherglen Timber Co., 
Rutlierglen, Vic. € 2 0  0 O 

F. Straker and Sons. 
Cooroy, N.Q. £ 2 0  0 0 

E. Wilkil-]son and Sons 
Pty. Ltd., Yandina, N.Q.  f20 (1 O 

Timber Industsies Pty. 
Ltd., Oberon. N.S.W. € 10 10 0 

I 
W. R. Henry and Son, 

Geelong, Vic. £ 5  5 0 

This Newsletter, prelmred for general circulatiorr by !he Division of Forest Prodrtcts, C.S.I.R.O.,  P.O. Box 18, 
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Let's Discuss Sawiftg
wit" D. S. IONES, Utilization Section

Pel:forated Bandsaws

The perforated bandsaw blades recently
developed overseas are beginning to appear
in this country, and a discussion of the
advantages and disadvantages of these blades
will probably be of interest to sawmillers
llsing bandsaws.

The perforated bandsaw blade has holes
punched along its length, the centre line of
the holes lying slightly closer to the back
edge of the saw than to the cutting edge.
The holes can be of various shapes and can
form different patterns, but the simplest
type of perforation consists of circular or
oval holes about one-third the blade width
in diameter, and spaced along the blade at
a centre distance approximately equal to the
blade width.

The advantages claimed for these blades
are that the perforations eliminate the
necessity [or rolling the blades and thus

. cut down maintenance time, and also that
they saw smoother, and that sawdust is
discharged more efficiently and does not
adhere to the sawn surfaces. This type of
blade however, has a serious disadvantage.
The presence of the holes severely limits the
extent to which the blade can be ground
down. Solid blades are frequently still in
use when they have been ground to half
their original width, but a perforated blade
must be discarded long before this stage is
reached, hence, the sawmiller must weigh up
the advantages claimed for the blade against
this disadvantage. ,iror example, before
these blades call cOlt'Fpete economically with
solid blades, the savings in maintenance
costs over a fixed period must be such that
they outweigh the extra cost involved in
having to discard the blades earlier. Also,
the sawmiller might reasonably require that
the higher proportion of working time
compared to idle time with a perforated blade
would allow fewer blades to be kept on hand
at anyone time.

Opinions differ overseas regarding the
acceptability of the perforated blade, but
it is interesting to note that the prevailing
opinion in the United Kingdom among those
who have observed these blades in use is
that the disadvantage of the limited useful
life outweighs the advantages. Observers in
Australia. however. might reach a different
conclusion.

OVERSEAS VISITS
MR. S. A. CLARKE. Chief of Division. \va"

one of the official Australian delegates at
the World Eucalyptus Conference held in
Rome in October. He was leader of the
Utilization Section of the Conference. M r.
G. J. Rodger, Director-General of the
Forestry and Timber Bureau was appointed
chairman of the Conference.

Mr. J. D. BOYD, Officer-in-Charge of the
Timber Mechanics Section, is at present
overseas studying developments in timber
mechanics, with particular reference to the
design and testing of timber structures. He
will return to the Division next March.

DONATIONS
THE following donations were received
by the Division during the month of
October: .

Victorian Sawmillers ASSIl.,
Melbourne £25 0 0

Rutherglen Timber Co..
Rutherglen. Vic. £20 0 0

F. Straker and Sons.
Cooroy, N.Q. £20 0 0

E. Wilkinson and Sons
Pty. Ltd., Yandina, N.Q. £20 0 0

Timber Industries Pty.
Ltd., Oberon, N.S.W. £10 10 0

W. R. Henry and Son.
Geelong, Vic. £5 5 0
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