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Control of Checking in Specialty Items 

by Polyethylene Glycol Treatment 

By G. S. Can~pbell and M. Laxamana, Timber Conversion Section 

 DRYING 01: WOOD in the round or in the form 
of disks cross-cut from logs usually presents 
greater problem during seasoning than does 
sawn timber, because of the differential 
shrinkage that occurs in the tangential and 
radial directions of this wood. In a round 
section the tangential or circumferential 
shrinkage is generally much greater than the 
radial shrinkage which takes place in the 
dilxxtion from pilh to bark. As a result, a 
green disk is likely to develop large V-shaped 
radial splits as it dries, and natural rounds 
such as rence posts may develop serious end 
splits and/or barrel checks. 

For the treatment of specialty items in the 
round, such as those required for rustic 
furniture or ornamental purposes, a simple 
treatlnent in polyethylene glycol (P.E.G.) may 
provide a n  effective means of controlling 
degrade. P.E.G. is a wax-like chemical that 
can be dissolved easily in water or melted at  
low temperatures. 1 t is available in different 
molecular weight forms and is liquid at low 
~nolecular \veighls and solid at high molecular 
weights. i t  has been fo~md  to possess good 
"bulking" properties and thus is capable of 
i~npact ing a high degree of dimensional 
stability to some timbers. 

Reports from overseas show that P.E.G. 
has been used for a variety of purposes, among 

which are the preservation of wooden relics 
previously submerged in water for long per- 
iods ; the treatment of green sections of wood 
for art carvings ; the treatment of green cross- 
sections of trees for display purposes, for table 
tops, and the like. 

Treatment can be given by soaking the 
specimens in P.E.G. solutions for times 
ranging from a few hours to several days 
depending on the size of the. specimens, by 
vacuum-pressure impregnation, or simply by 
brush or spray applications. One interesting 
example of the use of P.E.G. for preserving 
old wooden relics was in the restoration of 
the seventeenth-century Swedish warship 
Wusn, which lay submerged at a depth of over 
100 ft in Stockhol~n harbour for over 300 
years prior to being salvaged. Part of the 
restoration process included repeated applica- 
tions of a solution of P.E.G. 4000 and a boric 
acid/borax mixture sprayed on the heavy oak 
timbers of the \varship. 

An experiment recently conducted by the 
Division on a snlall parcel of Philippine 
mangrove intended for use as rustic furniture 
showed P.E.G. to be highly successful in 
eliminating the pronounced barrel checlting 
that developed in untreated stock (see photo- 
graph). As the aim was to control degrade 
rather than to impart dimensional stability, 
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DRYING OF WOOD in the round or in the form
of disks cross-cut from logs usually presents
greater problems during seasoning than does
sawn timber, because of the differential
shrinkage that occurs in the tangential and
radial directions of this wood. In a round
section the tangential or circumferential
shrinkage is generally much greater than the
radial shrinkage which takes place in the
direction from pith to bark. As a result, a
green disk is likely to develop large V-shaped
radial splits as it dries, and natural rounds
such as fence posts may develop serious end
splits and/or barrel checks.

For the treatment of specialty items in the
round, such as those required for rustic
furniture or ornamental purposes, a simple
treatment in polyethylene glycol (P. E.G.) may
provide an effective means of controlling
degrade. P.E.G. is a wax-like chemical that
can be dissolved easily in water or melted at
low temperatures. Tt is available in different
molecular weight forms and is liquid at low
molecular weights and solid at high molecular
weights. It has been found to possess good
"bulking" properties and thus is capable of
imparting a high degree of dimensional
stability to some timbers.

Reports from overseas show that P.E.G.
has been used for a variety of purposes, among·
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which are the preservation of wooden relics
previollsly submerged in water for long per­
iods; the treatment of green sections of wood
for art carvings; the treatment of green cross­
sections of trees for display purposes, for table
tops, and the like.

Treatment can be given by soaking the
specimens in P.E.G. solutions for times
ranging from a few hours to several days
depending on the size of the specimens, by
vacuum-pressure impregnation, or simply by
brush or spray applications. One interesting
example of the use of P.E.G. for preserving
old wooden relics was in the restoration of
the seventeenth-century Swedish warship
Wasa, which lay submerged at a depth of over
100 ft in Stockholm harbour for over 300
years prior to being salvaged. Part of the
restoration process included repeated applica­
tions of a solution of P.E.G. 4000 and a boric
acid/borax mixture sprayed on the heavy oak
timbers of the warship.

An experiment recently conducted by the
Division on a small parcel of Philippine
mangrove intended for use as rustic furniture
showed P. E.G. to be highly successful in
eliminating the pronounced barrel checking
that developed in untreated stock (see photo­
graph). As the aim was to control degrade
rather than to impart dimensional stability,



only ,I short soak treatment in a 33 ':,, solirtion 
of P .E .G.  1000 was wed. 'fhe soli~tion was 
prc=pi\rcd by dissolving the P.E.G. in water in 
tlie ratio of 1 Ib of P.E.G. to 2 Ib of water or, 
:ilternativcly, 5 111 of P.12.G. per gallon o f  
wales. Metal containers, other than those of 
blainlebs steel, should not be ~ised as treating 
\ a t s  as they may I . L ' ~ I C ~  wit11 extsactives from 
the \vood arid cause discolosation. Plastic 
containers os wooden boxes lined with 
polyctliylc~~e blieeting make excellent treating 
\/ats. 

Tile laangso\It: specimens, \vliich varied in 
dianlcler 1'1.0211 1 to 1 2  in., were fir6t debarked 
ant1 the11 soahcd for 2 and 7 days respectively 
in the P .E .G.  so1~1tio1i ilt roo111 temperatuse. 
As can be seen fsom the photograph, there 
wus no ad\/antage gained by soaking beyond 
3 (laps, ;IS apparently there was si~ffcient 
uptakc of chemical within this period to give 
Ilic ~ccjuii-ed bulhing e f i c l  to minimize the 
cl'lkctb 01. tlill'ei.ential slirinhage during subse- 
i~ i~ei i l  drying. For this experiment tlie man- 
grove specimens \ilei~e kill1 dsied immediately 
a1'tci lhc P.E.G. treatment, commencing at a 
dip-bulls tcmperatu~e (D.B.T.) or  100°F and 
a U C I  -bulb depression (W.U.D. )  of 5"1; and 
lin~sllrng ~ t t  1>.13.1'. ol' 130 1;' and W.B.1). of 
13 I . I< iln drying from a n  average green 
~ n o i ~ t  L I J X  ~ w ~ i t c ~ i t  of 50 (I , ,  to a final average 

moisture coiltent of I I 7; required betwcen 
9 and 12 days, depending on the diameter of 
the specimens. The untreated controls 
developed barrel checking extending the full 
length of the specimens when dried under 
the above schedule. I t  is quite possible tliat 
a more severe drying schedule cotrld have 
been successf'ully used for the dsying of the 
P.E.G. specimens. 

The soaking periods reqirired for otller 
specialty articles of wood will dcpend on 
such I'actors as the concentsation and tcm- 
peratuse of the solution, tlie tililber species, 
and tlic s i x  of tlie articles to be treated. I i  i b  
essential tliat the wood be kept in tlic green 
condition prior to treatment, because once 
drying degrade has been initiated subsequent 
treatment in a P E G ,  solution would be of 
little value. It sliould not he assunxd from 
the foregoing discussion that P.E.G. treat- 
nmit will provide a uni\lcrsal method of 
controlling degsnde. I t  appeass to have only 
limited application at present arid its relat- 
ively high cost could tend to preclude its use 
by the timber indtrstry. Howeves, there can be 
no doubt that for some timbers and for 
certain uses, particularly those of the high- 
cost specialty nat tire, P.E.G. could mean tlie 
diff'erence between success and failure in the 
seasoning operation. 

k/allgrol'e specilllells
k i/11 dried wiThout
bark FOIll greell to
ilIl merage I I· 4 j;;
111.('. A, 2-day soak
ill F.EJ1. 1000; 13,
7-day soak ill F.E.G.

WOO.. C, COli fro!.
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only a short soak treatment in a 33 ~<) solution
of r. E.G. 1000 was used. The solution was
prepared by dissolving the r.E.G. in water in
the ratio of I Ib of P.E.G. to 2 Ib of water or,
alternatively, 51b of r.E.G. per gallon of
water. Metal containers, other than those of
stainless steel, should not be used as treating
vats as they may react with extractives from
the wood and cause discoloration. Plastic
containers or wooden boxes lined with
polyethylene sheeting make excellent treating
vats.

The mangrove specimens, which varied in
diameter from I to 1i in., were first debarked
and then soaked for 2 and 7 days respectively
in the r. E.G. solution at room temperature.
As can be seen from the photograph, there
was no advantage gained by soaking beyond
2 days, as apparently there was sufficient
uptake of chemical within this period to give
the required bulking effect to minimize the
clTccts of differential shrinkage during subse­
fluent drying. for this experiment the man­
grove specimens were kiln dried immediately
after {he r.E.G. treatment, commencing at a
dry-bulb temperature (D.B.T.) of 100GF and
Cl wet··bulb depression (W.B.D.) of 5°F and
linishing at D. B.T. of J30°F and W. B. D. of
IS F. Kiln drying from an average green
moist ure content of 50 to a final average
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moisture content of II /~ required between
9 and 12 days, depending on the diameter of
the specimens. The untreated controls
developed barrel checking extending the full
length of the specimens when dried under
the above schedule. It is quite possible that
a more severe drying schedule could have
been successfully used for the drying of the
P.E.G. specimens.

The soaking periods required for other
specialty articles of wood will depend on
such factors as the concentration and tem­
perature of the solution, the timber species,
and the size of the articles to be treated. It is
essential that the wood be kept in the green
condition prior to treatment, because once
drying degrade has been initiated subsequent
treatment in a P.E.G. solution would be of
little value. It should not be assumed from
the foregoing discussion that P.E.G. treat­
ment will provide a universal method of
controlling degrade. It appears to ha ve only
limited application at present and its relat­
ively high cost could tend to preclude its use
by the timber industry. However, there can be
no doubt that for some timbers and for
certain uses, particularly those of the high­
cost specialty nature, P.E.G. could mean the
difference between success and failure in the
seasoning operation.



Reduction of Growth Stress during 
Log Storage 

By J. E. Nicholson, Timber Conversion Sectio~l 

As  par1 of a general study of problelns associ- 
ated with the conversion of regrowth logs, 
storage under water spray is Ixing examined as 
a llleans of reducing growth-stress levels 
prior to log conversion. 

Short-term storage of logs under water 
spray is tun-ently practised by a number of 
sawmills as a ilorlilal procedure to provide a 
continuous supply of logs to the mill throiigh- 
out 111~ year. Some operators have felt that 
h i s  practice has the beneficial side effect of 
reducing spring during conversion. 

As spring during sawing results from 
longitudinal growth stress, attempts have 
been made in the past to determine whether 
relaxation of stress does in fact occur and, 
if so, to what extent. These attempts have 

been hampered by lack of a reliable means of 
estimating the level of stress present in a log, 
and the results have been inconclusive. New 
methods have recently been developed which 
will allow a lnore a ~ u r a t e  appraisal to be 
made of longitudinal stress in a log or tree. 
The new technique does not require des- 
truction of the log and hence provides a 
means of estimating levels of stress in the 
same log before and after storage. Subse- 
quently, a new study was initiated to deter- 
mine what changes in stress, if any, could be 
expected during storage under water spray. 

In this study, six regrowth Ezlcalypt~u 
regnnns logs, 14-16 in. in diameter and 10 ft 
long, were placed under spray at the Division's 
mill yard in Port Melbourne. Prior to storage, 

TREE 1 TREE 2 

PSI 

JUNE 1970, AV. 1332 PSI. - 
MC. 1970, AV. 1148 PSI. --- 
REDUCTION 13.8% 

JUNE 1970, AV, 130L PS.1. - 
DEC. 1970, AV. 100L PS.1. --- 
REDUCTION 23.0% 

Reduction of Growth Stress during
Log Storage

By J. E. Nicholson, Timber Conversion Section

As part of a general study of problems associ­
ated with the conversion of regrowth logs,
storage under water spray is being examined as
a means of reducing growth-stress levels
prior to log conversion.

Short-term storage of logs under water
spray is currently practised by a number of
sawmills as a normal procedure to provide a
continuous supply of logs to the mill through­
out the year. Some operators have felt that
this practice has the beneficial side effect of
reducing spring during conversion.

As spring during sawing results from
longitudinal growth stress, attempts have
been made in the past to determine whether
relaxation of stress does in fact occur and,
if so, to what extent. These attempts have

been hampered by lack of a reliable means of
estimating the level of stress present in a log,
and the results have been inconclusive. New
methods have recently been developed which
will allow a more a<;:.9urate appraisal to be
made of 10ngitudinaJ stress in a log or tree.
The new technique does not require des­
truction of th~ log and hence provides a
means of estimating levels of stress in the
same log before and after storage. Subse­
quently, a new study was initiated to deter­
mine what changes in stress, if any, could be
expected during storage under water spray.

In this study, six regrowth Eucalyptus
regnans logs, 14-16 in. in diameter and 10ft
long, were placed under spray at the Division's
mill yard in Port Melbourne. Prior to storage,
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Polar stress plots of 2 of the test logs. Each plot is composed 0/ 10 equally spaced strain measurements taken
abol/t a circl/mlereJitialline at the log centre.
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the pattern oS longitudinal stress was deter- 
mined about the surface of each log at its 
mid length. Following a winter storage 
period of six months (June-December 1970), 
ihis pattern was again examined and a 
comparison made with the original. 

Results 
'Thc average of the inean levcl of longiludinal 
slress on the surface of the six logs prior to 
slorage was estimated to be 1200 lb/sq in. 
Following storage this had Callen to 990 
Ib/sq in, indicating an average reduction of 
3 10 Ib/sq in or 17 74. The amo~int of relaxa- 
tion occurring in individual logs varied from 
a low of lo?< to a high of 23 x. 

Levels of' stress about the cil-cumference of 
a log are seldom unilbrm, slid variations from 
500 1 b/sq in to over 3000 1 b/sq in are not 
uncommon. Examinatioil of the polar stress 
plots (see diagram) of the lest logs indicates 
two possible tendencies contributing to an 
improved situation rollowing storage. 
@ Reduction of stress in general, but particu- 
larly in the high-stressed zones. 
@ liedislribution of stress resulting in a more 
symmetrical pattern about the log centre (see 
especially tree 1). 

11 in fact this equalizing of the stress pattern 
is taking place, then the benefit to be derived 
Trom such stosage may exceed the 17 % 
lowering oS stress initially suggested, as a 
uuiror~nly stressed log would be less of a 
problem to [he sawyer during conversion. It 
is interesting to note that end splitting did 
not increase in any of the test logs during 
storage, possibly because none were above 
nor~nal stress levels and all were kept con- 
tinually wet. 

relaxation will occur during log storage under 
spray. Mininzu 111 times necessary to produce 
a prescribed reduction are yet to be deter- 
mined. 

A Note on the Effect of Microorganisms on 
Creosote Penetratio~i in Pi~ius elliottii Sapwood 
aid Ezictiljy trrs cli twsicolor Heartwood by 13. 
Greaves and J. E. Barnacle. For. Prod. J. 
20(8), 1970. 
Examination by ligl$ n~icroscopy of micro- 
bial-infected slash pine (Pillus elliottii) sap- 
wood and karri ( E ~ ~ c d j y t i i s  diver.sicolor) 
heartwood has shown that bacteria in the 
former and a fungus in the latter have a 
marked effect on creosote penetration. The 
most in-~portant structures in both the soft- 
wood and the hardwood to have been 
attacked by the microorganisms were ray 
cells and the pits. This resulted i n  heavy 
creosote penetration in the sapwood/heart- 
wood boundary of slash pine and in the 
inner heartwood of karri. Bacterial slimes 
produced in the intermediate zones of say- 
wood in the pine prevented normal radial 
preservative movement. An organic sub- 
stance associated with fungal hyphae in the 
eucalypt gave rise lo discoloured heartwood 
and a possible reaction between this sub- 
stance and the hot oil may have produced a 
more mobile creosote solution. 

It is felt that temperature may exert a 
considerable influence on the amount of 
relaxalion that can occur during storage, and 
that storage in a warmer cli~nate may well 
prod~ice more relaxation. The logs in this 
st~tdy will remain under spray to be rc- 
examincd following the summer season. 

In conclusion, it seems reasonable to 
expect that some benefit in the form of stress 

Decay Resistance of South-west Pacific Raiil- 
forest Tiwbers by Lynette D. Osbosne. 
Div. For. Prod. technol. Pay. No. 56. 
Availability.-Limited. 
The first part of this paper briefly outlines 
procedure and collates results of laboratory 
decay tests for 107 timbers fsom the Territory 
of Papua and New Guinea, the Fiji Islands, 
and the British Solo~non Islands Protectorate. 
The second part tabulates laboratory and 
local durability ratings and local common 
names of the 153 timber species received by 
the Division since 1961 for testing in the 
major cooperative research projects for 
these areas. 

the pattern of longitudinal stress was deter­
l11ined about the surface of each log at its
mid length. Following a winter storage
period of six months (June-December 1970),
this pa Hem was again examined and a
comparison made with the original.

Uesults
The average of the mean level of longitudinal
tltress on the surface of the six logs prior to
tltorage was estimated to be 1200 Ib/sq in.
Following storage this had fallen to 990
Ib/sq in, indicating an average reduction of
210 lb/sq in or 17 ~~. The amount of relaxa­
tion occurring in individual logs varied from
a low of 10 ~< to a high of 23 %.

Levels of stress about the circumference of
a log are seldom uniform, and variations from
500 Ib/sq in to over 3000 lb/sq in are not
uncommon. Examination of the polar stress
plots (see diagram) of the test logs indicates
two possible tendencies contri buting to an
improved situation following storage.

• Reduction of stress in general, but particu­
larly in the high-stressed zones.

• Redistribution of stress resulting in a more
symmetrical pattern about the log centre (see
especially tree 1).

H in fact this equalizing of the stress pattern
is taking place, then the benefit to be derived
from such storage may exceed the 17 %
lowering of stress initially suggested, as a
uniformly stressed log would be less of a
problem to the sawyer during conversion. It
is interesting to note that end splitting did
not increase in any of the test logs during
storage, possibly because none were above
normal stress levels and all were kept con­
tinually wet.

It is felt that temperature may exert a
considerable influence on the amount of
relaxation that can occur during storage, and
that storage in a warmer climate may well
produce more relaxation. The logs in this
study will remain under spray to be re­
examined following the summer season.

In conclusion, it seems reasonable to
expect that some benefit in the form of stress

relaxation will occur during log storage under
spray. Minimum times necessary to produce
a prescribed reduction are yet to be deter­
mined.

, '"J <> ~ _

ABSTRAOTS
A Note on the Effect of Microorganisms on
Creosote Penetration in Pimls elliottii Sallwood
and EllClllyptlls dil'ersicolor Heartwood by H.
Greaves and J. E. Barnacle. ror. Prod. J.
20(8), 1970.
Examination by ligl~Ll11icroscopy of micro­
bial-infected slash pine (Pinus elliottii) sap­
wood and karri (Eucalyptus diversicolor)
heartwood has shown that bacteria in the
former and a fungus in the latter have' a
marked effect on creosote penetration. The
most important structures in both the soft­
wood and the hardwood to have been
attacked by the microorganisms were ray
cells and the pits. This resulted in heavy
creosote penetration in the sapwood/heart­
wood boundary of slash pine and in the
inner heartwood of karri. Bacterial slimes
produced in the intermediate zones of sap­
wood in the pine prevented normal radial
preservative movement. An organic sub­
stance associated with fungal hyphae in the
eucalypt gave rise to discoloured heartwood
and a possible reaction between this sub­
stance and the hot oil may have produced a
more mobile creosote solution.

Decay Resistance of South-west Pacific Rain­
forest Timbers by Lynette D. Osborne.
Div. For. Prod. technol. Pap. No. 56.
Availability.-Limited.
The first part of this paper briefly outlines
procedure and collates results of laboratory
decay tests for 107 timbers from the Territory
of Papua and New Guinea, the Fiji Islands,
and the British Solomon Islands Protectorate.
The second part tabulates laboratory and
local durability ratings and local common
names of the 153 timber species received by
the Division since 1961 for testing in the
major cooperative research projects for
these areas.

Complete articles lIIay be reprinted from this Nell1sletter without special permission. If it is pl'Oposed to use
lIIaterial./i'om such articles ill allY other forll1, permission to publish must first be obtained from the Division of

Forest Products.

Printed by CSIRO, Melbourne



N U M B E R  380 M A R C H  1971 

Revised Grading Rules for Douglas Fi r  
and Hemlock 

FOLLOWING A REVIEW of the grading rules in 
AS 0106, Saw11 Douglas Fir (Oregon) and 
Sawn Western Heinlock (Canada Pine), a 
ilunlber of changes to the rules have been 
made. These have recently been published by 
the Standards Association of Australia in the 
form of amendnlents to AS 0 1  06 (1 969). 

The most significant cl~ange is a reduction 
in the inaxiini~in size of defect, in particular 
knots, pesmitted in the Select Merchantable 
and Merchantable grades of construction 
timber. For example, in the latter grade, 
nlargin knots, i.e. knots on the wide face of 
a piece of timber and touching an arris, are 
now limited in size to three-eighths instead 
of half the face width. Siinilarly in Select 
Merchantable grade, the size of inargin knots 
is restricted to one-third the width of the face 
in place of the three-eighths permitted in the 
earlier rules. 

'l'his tightening of the grading rules allows 
material of Select Merchantable and Mer- 
chantable grades to be used for structural 
purposes at higher working stresses tllan 
previously. It is to be noted that the revised 
standard provides a stress grade classification 
for the four grades of Douglas fir and of 
hemlock, thus simplifying reference to appro- 
priate coluinns of tables in the Code of Light 
Timber Franiing. 

Two points relating to the ineasureinent of 
knots in the amended rules might require 
some further clarification. The first relates to 
the specified ratios of allowable knot size 

to width of ineinber face. As has been the 
standard practice in devising grading rules 
for all structural timbers, AS 0106 is based 
on the recoininendations of the American 
standard ASTM 245, Methods for Estab- 
lishing Structural Grade of Lumber. In 
recent editions of this standard it is specifically 
stated that allowable knot sizes are based on 
the act~ral dimension of the face on which the 
knot occurs, not on the nominal dimension. 

Fig. ].-A, largest face knot permitted on centre-line; 
B, largest margin knot (touchiilg the arris) permitted; 
C, knot permitted in a position between A and B m i s t  

be smaller than A but may be larger than B. 
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Revised Grading Rules for D0;uglas Fir
and Hemlocl<

FOLLOWING A REVIEW of the grading rules in
AS 0106, Sawn Douglas Fir (Oregon) and
Sawn Western Hemlock (Canada Pine), a
number of changes to the rules have been
made. These have recently been published by
the Standards Association of Australia in the
form of amendments to AS 0106 (1969).

The most significant change is a reduction
in the maximum size of defect, in particular
knots, permitted in the Select Merchantable
and Merchantable grades of construction
timber. For example, in the latter grade,
margin knots, i.e. knots on the wide face of
a piece of timber and touching an arris, are
now limited in size to three-eighths instead
of half the face width. Similarly in Select
Merchantable grade, the size of margin knots
is restricted to one-third the width of the face
in place of the three-eighths permitted in the
earlier rules.

This tightening of the grading rules allows
material of Select Merchantable and Mer­
chantable grades to be used for structural
purposes at higher working stresses *an
previously. It is to be noted that the revised
standard provides a stress grade classification
for the four grades of Douglas fir and of
hemlock, thus simplifying reference to appro­
priate columns of tables in the Code of Light
Timber Framing.

Two points relating to the measurement of
knots in the amended rules might require
some further clarification. The first relates to
the specified ratios of allowable knot size·

I

to width of member face. As has been the
standard practice in devising grading rules
for all structural timbers, AS 0106 is based
on the recommendations of the American
standard ASTM 245, Methods for Estab­
lishing Structural Grade of Lumber. In
recent editions ofthis standard it is specifically
stated that allowable knot sizes are based on
the actual dimension of the face on which the
knot occurs, not on the nominal dimension.

ARRIS-~

Fig. i.-A, largest face knot permitted on centre-line;
B, largest margin knot (touching the arris) permitted;
C, knot permitted in a position between A and B must

be smaller than A but may be larger than B.



Although AS 0106 does not specifically 
refer to this point, it is implied because knot 
sizes are quoted as particular fractions of 
face sizes. Therefore it is important to 
appreciate that this reference to actual 
dinlension must be adhered to, particularly 
in the smaller sizes of scantlings, if the 
requiremeuts that justify the working stresses 
for the various grades are to be met. For 
exainple, if a round knot on the narrow face 
of a 4x 14 in. piece is linlited to three- 
eighths of the face width, then the nlaxinlum 
knot size permitted is # x 1 &J = $ in., not 

in. 'This difference of +( in. may not seem 
very important but as a 4 -in. knot occupies 
125 % more of the timber section than one 
of 4 ln., its effect on the strength of the timber 
is correspondingly greater. Further, it is to 
be noted that the alnended grading rules 
require that "on surfxes up to 2 in. wide 
the size of knots and knot holes shall be 

Perceptibility of 

measured to  the nearest sixteenth of an 
inch". In larger sizes, the difference between 
knot sizes based on actual and nonliiial 
widths of timber becomes less significant. 

The second point relates to the provisions 
of the amended rules which limit the size of 
knot on the centre-line of the wide face and 
at  the ~nargin and require a proportional 
reduction in the allowable size of knots 
occurring at positions in between these two 
(Fig. 1 )  Complying with this provision 
correctly is likely to prove a little difficult for , - 

the grader, unless he is supplied with suitably 
tabulated knot sizes at various positions 
across the face of  scantling or adopts a 
simple but. slightly conservative rule-of- 
thumb approach. 

Copies of the amendrnents to AS 0106 are 
obtainable from the Standards Association 
office in the capital city of each Stale. 

Machining Marks 
on Painted Timber Surfaces 

By Ken Hirst, Plywood and Gluing Group 

Australian standard AS 0119, Types of 
Timber Surfaces, describes permissible imper- 
fectio~is for the nlacliining of timber. The 
lnain features for classification of the sur- 
fkces are the depth of tooth marks for sawn 
surfaces, the spacing of cutter marks for 
dressed surfaces, and the depth of abrasive 
scores for sanded surfaces. 

While the user is required to specify the 
quality of the surface of the raw timber, his 
interest in many cases is in the appearance of 
the surfaces after they have been painted or 
lacquered. Surface coatings have a profound 
effect on the perceptibility of surface charac- 
teristics. Painting technique, paint flow, 
colour, hue, gloss, and type of pigment, 
vehicle, and solvent will have an influence on 
appearance. 

In order to help the timber user and the 
specifier, work was undertaken at the Division 
to determine the perceptibility of various 

machining marks on timber after painting or 
lacquering. 

Methods 
Experiments were carried out with three 
widely differing species: a coarse-grained 
hardwood (alpine ash), a fine-grained hard- 
wood (myrtle beech), and a softwood 
(radiata pine). The samples were either 
dressed with differing feed speeds to obtain 
varying distances of cutter marks or sanded 
on a narrow-belt sander with new belts of 
different grit size. Other defects quoted in 
the standard were avoided 'as much as 
possible. The following surface coatings 
were tested: black flat and gloss alkyd paint; 
white flat and gloss alkyd paint; and satin 
and gloss clear lacquers based on alkyd and 
polyurethane. Specimens were initially given 
two brush coats and the perceptibility of 
~nachining marks was evaluated. Sub- 
sequently, they were given an additional 
spray coat and again evaluated. 

Although AS 0106 does not specifically
refer to this point, it is implied because knot
sizes are quoted as particular fractions of
face sizes. Therefore it is important to
appreciate that this reference to actual
dimension must be adhered to, particularly
in the smaller sizes of scantlings, if the
requirements that justify the working stresses
for the various gi'ades are to be met. For
example, if a round knot on the narrow face
of a 4 X I t in. piece is limited to three­
eighths of the face width, then the maximum
knot size permitted is Q X III = 1. in not8 32 2 .,

1%- in. This difference of Tij- in. may not seem
very important but as a -fa-in. knot occupies
12l % more of the timber section than one
of 1in., its effect on the strength of the timber
is correspondingly greater. Further, it is to
be noted that the amended grading rules
require that "on surfaces up to 2 in. wide
the size of knots and knot holes shall be

measured to the nearest sixteenth of an
inch". In larger sizes, the difference between
knot sizes based on actual and nominal
widths of timber becomes less significant.

The second point relates to the provisions
of the amended rules which limit the size of
knot on the centre-line of the wide face and
at the margin and require a proportional
reduction in the allowable size of knots
occurring at positions in between these two
(Fig. 1). Complying with this provision
correctly is likely to prove a little difficult for
the grader, unless he is supplied with suitably
tabulated knot sizes .. at various positions
across the face of l't 'scantling or adopts a
simple but slightly conservative rule-of­
thumb approach.

Copies of the amendments to AS 0 l06 are
obtainable from the Standards Association
office in the capital city of each State.

Perceptibility of Machining Marks
on Painted Timber Surfaces

By Ken Hirst, Plywood and Gluing Group

Introduction

Australian standard AS 0119, Types of
Timber Surfaces, describes permissible imper­
fections for the machining of timber. The
main features for classification of the sur­
faces are the depth of tooth marks for sawn
surfaces, the spacing of cutter marks for
dressed surfaces, and the depth of abrasive
scores for sanded surfaces.

While the user is required to specify the
quality of the surface of the raw timber, his
interest in many cases is in the appearance of
the surfaces after they have been painted or
lacquered. Surface coatings have a profound
effect on the perceptibility of surface charac­
teristics. Painting technique, paint flow,
colour, hue, gloss, and type of pigment,
vehicle, and solvent will have an influence on
appearance.

In order to help the timber user and the
specifier, work was undertaken at the Division
to determine the perceptibility of various
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machining marks on timber after painting or
lacquering.

Methods

Experiments were carried out with three
widely differing species: a coarse-grained
hardwood (alpine ash), a fine-grained hard­
wood (myrtle beech), and a softwood
(radiata pine). The samples were either
dressed with differing feed speeds to obtain
varying distances of cutter marks or sanded
on a narrow-belt sander with new belts of
different grit size. Other defects quoted in
the standard were avoided -as much as
possible. The following surface coatings
were tested: black flat and gloss alkyd paint;
white flat and gloss alkyd paint; and satin
and gloss clear lacquers based on alkyd and
polyurethane. Specimens were initially given
two brush coats and the perceptibility of
machining marks was evaluated. Sub­
sequently, they were given an additional
spray coat and again evaluated.
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Evaluations were made by a panel of four
who observed the samples which were
placed a short distance away under good
light. The samples were slowly rotated to
give the panel maximum visibility of machin­
ing marks.
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Results
In many cases the panel was unanimous in
its opinion, but in others there were consider­
able differences. This is shown in the graphs
by the summarized results for all species.
These results will help in the selection of
surfaces for various purposes.



Effect of Coatings Conclusions 

Machining marks are generally less per- 
ceptible on flat and satin surfhces than on 
gloss. There appear to be only sillall 
differences between the percep~ibility of 
marks with different colours of gloss paints. 
With flat coatings there are strong differences 
between colours; black flat paints hide 
defecls better lllan white or clear coatings. 
Flat finishes generally hide defects well, but 
so~nelinles high spots when rubbed tend to 
become more glossy and show some machin- 
ing marks very clearly. 

The additional paint coat has little bene- 
ficial efiect on visibility of cutter marks on 
dressed surfaces. The score inarks on sanded 
surfaces are filled somewhat by the additional 
coat and become less noticeable. 

Effect of Machining 

With gloss coatings, 32 cutter marks per inch 
can be perceived only indistinctly on close 
observation. Twenty cutter inarks cannot be 
noticed with flat or satin coatings. On the 
other hand, 4 and 8 cutter inarks can be seen 
easily with most finishes. 

Sanding along the grain normally gives 
very smooth surfaces. Even if perceptible, 
moderate or fine sander marks parallel with 
the grain appear less oljectionable to the 
observer than do other defects. Score inarks 
of 120 grit paper can be seen only with 
difficulty when three coats of paint are 
applied, but for critical high-gloss application 
finer abrasives and possibly some hand 
sanding may be necessary. 

Sanding across the grain is not common 
coilmercially but is unavoidable in some 
cases. Except wit11 black flat paint, these 
sander nlarks are easily noticed with all 
grades of abrasive except those with the 
finest grits. Where design makes such 
scores unavoidable with inachine sanding, 
some hand sanding may be necessary. 

With sanding, varying results may be 
achieved with similar grit materials by using 
different methods. Values quoted apply to a 
narrow-belt sander as defined in AS 0119. 

The low perceptibility of closely spaced 
cutter inarks may suggest substitution of 
sanding by the more econonzical dressing. 
However, some care is necessary in this as 
other defects are much more likely to occur 
during dressing than during sanding. 

Observations showed some of the limits of 
perceptibility of various machining marks 
and will thus help in the use of the new 
Australian specification. They also con- 
firmed some well-known facts, such as the . - . . .  

greater visibility of defects with high-gloss 
coatings and the exceptional hiding capacity 
of black flat finislies.~d They have also shown 
the greater tolerance of observers to defects 
along the grain than across it, and the lower 
perceptibility of score marks with coarse- 
grained species. Contrary to expectation, 
however, black gloss coatings did not show 
defects more than white or clear gloss. 

Economics of Drying Framing Timbers by 
W. D. Woodhead. Aust. Timb. J. 36(12), 
1971. (D.F.P. Reprint No. 871.) 
The econoinics of several inethods of drying 
hardwood framing timber to 18-20% and 
12-15% moisture content are compared. 
When based on an annual throughput of 
1,500,000 super ft, economic analysis shows 
that the system using a low cost oil-fired 
forced-air drier, with or witlzout a short 
period of prelinlinary air drying, is the 
cheapest. Assuming the timber is predoini- 
nantly 14 in. thick, the method could result 
in a drying cost including reconditioning of 
less than $3 per 100 super ft, where new 
equipment is used. 

The drying cost for systems using large 
quantities of heat such as kilns or pre-driers 
could be considerably reduced by using a 
waste-fired instead of an oil-fired boiler. 
Further reductions in cost could be gained if 
capacity can be provided in existing drying 
equipment. 

Complete articles ruay be reprinted from this Newletter without special permission. If it is proposed to use 
material frolrz s ~ h  articles it? any other jotwz, pern~ission to publish must first be obtairledfrom the Division of 

Forest Prodrrcts. 
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Effect of Coatings

Machining marks are generally less per­
ceptible on flat and satin surfaces than on
gloss. There appear to be only small
differences between the perceptibility of
marks with different colours of gloss paints.
With Hat coatings there are strong differences
between colours; black flat paints hide
defects better than white or clear coatings.
Flat finishes generally hide defects well, but
sometimes high spots when rubbed tend to
become more glossy and show some machin­
ing marks very clearly.

The additional paint coat has little bene­
ficial effect on visibility of cutter marks on
dreSsed surfaces. The score marks on sanded
surfaces are filled somewhat by the additional
coat and become less noticeable.

Effect of Machining

With gloss coatings, 32 cutter marks per inch
can be perceived only indistinctly on close
observation. Twenty cutter marks cannot be
noticed with flat or satin coatings. On the
other hand, 4 and 8 cutter marks can be seen
easily with most finishes.

Sanding along the grain normally gives
very smooth surfaces. Even if perceptible,
moderate or fine sander marks parallel with
the grain appear less objectionable to the
observer than do other defects. Score marks
of 120 grit paper can be seen only with
difficulty when three coats of paint are
applied, but for critical high-gloss application
finer abrasives and possibly some hand
sanding may be necessary.

Sanding across the grain is not common
commercially but is unavoidable in some
cases. Except with black flat paint, these
sander marks are easily noticed with all
grades of abrasive except those with the
finest grits. Where design makes such
scores unavoidable with machine sanding,
some hand sanding may be necessary.

With sanding, varying results may be
achieved with similar grit materials by using
different methods. Values quoted apply to a
narrow-belt sander as defined in AS 0119.

Conclusions

The low perceptibility of closely spaced
cutter marks may suggest substitution of
sanding by the more economical dressing.
However, some care is necessary in this as
other defects are much more likely to occur
during dressing than during sanding.

Observations showed some of the limits of
perceptibility of various machining marks
and will thus help in the use of the new
Australian specification. They also con­
firmed some well-known facts, such as the
greater visibility of defects with high-gloss
coatings and the exceptional hiding capacity
of black flat finishes.':; They have also shown
the greater tolerance of observers to defects
along the grain than across it, and the lower
perceptibility of score marks with coarse­
grained species. Contrary to expectation,
however, black gloss coatings did not show
defects more than white or clear gloss.

ABSTRAOTS
Economics of Drying Framing Timbers by
W. D. Woodhead. Aust. Timb. J. 36(12),
1971.· (D.F.P. Reprint No. 871.)

The economics of several methods of drying
hardwood framing timber to 18-20 % and
12-15 % moisture content are compared.
When based on an annual throughput of
1,500,000 super ft, economic analysis shows
that the system using a low cost oil-fired
forced-air drier, with or without a short
period of preliminary air drying, is the
cheapest. Assuming the timber is predomi­
nantly 1i- in. thick, the method could result
in a drying cost including reconditioning of
less than $3 per 100 super ft, where new
equipment is used.

The drying cost for systems using large
quantities of heat such as kilns or pre-driers
could be considerably reduced by using a
waste-fired instead of an oil-fired boiler.
Further reductions in cost could be gained if
capacity can be provided in existing drying
equipment.

Complete articles may be reprinted from this Newsletter without special permission. If it is proposed to use
material from such articles in allY other form, permission to publish must first be obtained /rom the Division of

Forest Products.

Printed by CSIRO, Melbourne



'I'l~e t r  agic tiei1111 of t3 i l l  Gottsteili on hlasch 25 
i i i  NL\\ G u i ~ i w  11;1:, I C ~ L  llie 1)ivisiosi bereabed 
of' i)irc of ils inosi belv\ dtl rnenibers and one 
ol ' j~s 11iost outbt,inding reseasell scicnlials and  

7 - g i i c c ~ s ,  1 o ~Iiobe \\tho l,ne\v Bill, i t  is sad 
but i 1 0 1  bti.;111ge tI i ; i t  i t  shou1d 112 his destiny 
i o  l)e Lillcli i i i  thc i;)i.est Ilc lo\cd, b y  a tree- 
I'clling. ncciticnl, \ \ I~i le  intent on \+~~tc l i ing  the 
bcli,t\ l o~ i r  of timber lo understand even 
h . t ~ c r  the 11xitesi;iI to which lie had devoted 
Ilis 111 oi'c~,io~i;iI lil'c. 

As a I X ~ L I I L  of' tlie \\/astime emergency, lie 
was seconded in  1911 as a research engineer 
to [lie IJnivessily of Q~ieensland, and later 
to the Qucensl;ind Govesnment, lo develop 
and apply o i ~ c  gas generators for 
;~ i i to~noi i \c  tsanspo~t.  13y 1943, the Division 
oS I'orest Prod~icts, CSI I<,  was actively 
sce1,iiig llis sei.viccs, and after initial second- 
ii~ent in 1941 lie joined CSI I 1  as a pcsmaneiit 
oHicci in 1945, starting as sccond-in-charge 
of the Seasolling Section. In 1954, lie was 

appointed section leader of Veneer and 
Gluing and i l l  1967 of Timber C'onvession, 
a new section formed by  the amalgaination 
01' seasoning, ~~ti l i rat ion,  and p ly \~ood.  

I t  would be impossible to encolnpass, in 
one brief articlc, Bill Gotlstein's manil'ol(i 
contributions to timber science and incli~stry. 
I lis kno\vlecigc= \vas so \ast,  tlie breadth of 
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Obituary

APRIL-MAY 1971

JOSEPH WILLIAM GO'TTS-rEIN
191 1~71

'fhe tragic death of Bill Gottstein on 1\1 arch 25
in New Guinea has left the Division bereaved
of one of its most beloved members and one
of its most outstanding research scientists and
engineers. To those who knew Bill, it is sad
but not strange that it should be his destiny
[0 be killed in the forest he loved, by a tree­
felling accident, while intent on watching the
behaviour of timber to understand even
better the material to \vhich he had devoted
his professional life.

Bill Ciottstein commenced his career at the
age of 17 with the Queensland Forest Service
as Cl cadet wood technologist. For 14 years
he was engaged in research and practical
assistance to timber producers and users in
his Stale, gaining at the same time a B.Sc.
in chemistry through part-time studies,

As a result of the wartime emergency, he
was seconded in 1941 as a research engineer
to the University of Queensland, and later
to the Queensland Government, to develop
and apply producer gas generators for
automotive transport. By 1943, the Division
of Forest Products, CSI R, was actively
seeking his services, and after initial second­
ment in 1944 hejoined CSIR as a permanent
ofheer in 1945, starting as second-in-charge
of the Seasoning Section. In 1954, he was
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appointed section leader of Veneer and
Gluing and in 1967 of Timber Conversion,
a new section formed by the amalgamation
of seasoning, utilization, and plywood.

It would be impossible to encompass, in
one brier article, Bill Gottstein's manifold
contributions to timber science and industry,
His knowledge was so vast, the breadth of



his talents so wide, and his production of 
ideas so prolific, that his real influence went 
ia~measurably beyond that achieved through 
his publications and formal lectures. He was 
equally at home i n  the laboratory, the work- 
shop, and the industrial plant; he was equally 
outstandiag in discussing theoretical chem- 
istry and in dismantling and repairing 
sopl~isticated equipment with his own hands, 
and his warm and generous personality 
enabled him to co~nnlunicate as readily with 
the company executive as with the yard 
labourer. Wherever he went, he imparted 
to oihers his entllusiasn~ and penetrating 
interest, guiding those he taught to reason 
out the solution for then~selves rather than 
telling them. 

He was an acknowledged authority on 
subjects ranging from the physical chemistry 
of adhesion to the rheology of wood in 
veneer production, from the thern~odyilainics 
of timber seasoning to kiln design, from the 
manuCxlure of particle board to wood 
identif cation. On these and other topics he 
wrote or contributed to some 50 papers, 
reports, and patents. At heart he was always 
an engineer-a result, perhaps, of his early 
association with basic mechanical skills in 
his father's engineering business. His 
particular s~rength was his ability to synthe- 
size many seeiningly unconnected facts into 
a consistent and provable scientific theory, 
and then iminediately to see and carry 
throug11 the practical engineering implica- 
tions. I n  his characteristically modest way, 
this was usually done by inspiring a team, 
often letting others reap where he had sown. 

Bill Gottstein's private life had not been 
an easy one. Never in very good healtll 
himself, he had to carry on the family 
business to support mother and brothers 
when his Fdther was killed in an accident in 
1935, at the same time continuing his work 
in the Queensland Forest Service and his 
studies. He never tl~oiigl~t of his own coin- 
fort, and even while seriously ill in 1955 he 
continued doing theoretical work and design 
calculatio~~s from his bed, as well as repairing 
all the fmdy's  watches and the grandfather 
clock ! 

Whether it was a matter of giving up his 
weekend to help a colleague finish an ~lrgent 
task, working all night in a factory to put a 
illaclline in good running order, or getting 
up at 3 a.m. to fix a friend's motor car 
engine, :Bill was always happy to be of service. 
And it was indeed an experience to work with 
him on any practical job, watcl~ing' how 
things j~lst  naturally seemed to click into 
place under his capable hands and listening 
to his explanation, spiced with well-chosen 
profanities, of just how the work had to be 
done, and why. 

Bill's name was.,.a' byword througl~out 
Australia for mose than a quarter century, 
not only in the timber industry but also in 
many State and Commonwealth services and 
industrial and professional associations. He 
spent countless days, and nigl~ts, in~proving, 
innovating, and devising inanuhcturing pro- 
cesses in industrial plank. But he was also 
often iastruinental in settling problems of 
administration and institutional policy. With 
his unobtrusive diplomacy, his thorough 
grasp of the problems, and his gift for 
friendly bullying, he usually managed to 
restore harmony. 

During the later years of his career, Bill's 
renown spread beyond Australia and made 
him a figure of truly international repute in the 
field of composite wood. His services were 
increasingly sought by international agencies 
such as the Food and Agriculture Organiza- 
tion of the United Nations, his counsel was 
highly appreciated in international meetings, 
and his warm smile and easy nlanner enabled 
him to cominu~licate readily across language 
barriers. His name is mentioned with esteem 
and affection in many places he visited all 
over the world. 

Bill Gottstein leaves a widow and a son 
of fourteen to whom we extend our most 
sincere sympathy. 

To us in the Division, Bill was more than 
a great scientist: he was a great man. We 
mourn a friend, but we are grateful for the 
privilege of llaving known him and served 
with him, and having benefited from his vast 
knowledge and kindly guidance. 

his talents so wide, and his production of
ideas so prolific, that his real influence went
immeasurably beyond that achieved through
his publications and formal lectures. He was
equally at home in the laboratory, the work­
shop, and the industrial plant; he was equally
outstanding in discussing theoretical chem­
istry and in dismantling and repairing
sophisticated equipment with his own hands,
and his warm and generous personality
enabled him to communicate as readily with
the company executive as with the yard
labourer. Wherever he went, he imparted
to others his enthusiasm and penetrating
interest, guiding those he taught to reason
out the solution for themselves rather than
telling them.

He was an acknowledged authority on
subjects ranging from the physical chemistry
of adhesion to the rheology of wood in
veneer production, from the thermodynamics
of timber seasoning to kiln design, from the
manufacture of particle board to wood
identification. On these and other topics he
wrote or contributed to some 50 papers,
reports, and patents. At heart he was always
an engineer-a result, perhaps, of his early
association with basic mechanical skills in
his father's engineering business. His
particular strength was his ability to synthe­
size many seemingly unconnected facts into
a consistent and provable scientific theory,
and then immediately to see and carry
through the practical engineering implica­
tions. In his characteristically modest way,
this was usually done by inspiring a team,
often letting others reap where he had sown.

Bill Gottstein's private life had not been
an easy one. Never in very good health
himself, he had to carry on the family
business to support mother and brothers
when his father was killed in an accident in
1935, at the same time continuing his work
in the Queensland Forest Service and his
studies. He never thought of his own com­
fort, and even while seriously ill in 1955 he
continued doing theoretical work and design
calculations from his bed, as well as repairing
all the family's watches and the grandfather
clock!
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Whether it was a matter of giving up his
weekend to help a colleague finish an urgent
task, working all night in a factory to put a
machine in good running order, or getting
up at 3 a.m. to fix a friend's motor car
engine, Bill was always happy to be of service.
And it was indeed an experience to work with
him on any practical job, watching how
things just naturally seemed to click into
placy under his capable hands and listening
to his explanation, spiced with well-chosen
profanities, of just how the work had to be
done, and why.

Bill's name was':,: a' byword throughout
Australia for more than a quarter century,
not only in the timber industry but also in
many State and Commonwealth services and
industrial and professional associations. He
spent countless days, and nights, improving,
innovating, and devising manufacturing pro­
cesses in industrial plants. But he was also
often instrumental in settling problems of
administration and institutional policy. With
his unobtrusive diplomacy, his thorough
grasp of the problems, and his gift for
friendly bullying, he usually managed to
restore harmony.

During the later years of his career, Bill's
renown spread beyond Australia and made
him a figure of truly international repute in the
field of composite wood. His services were
increasingly sought by international agencies
such as the Food and Agriculture Organiza­
tion of the United Nations, his cOlll1sel was
highly appreciated in international meetings,
and his warm smile and easy manner enabled
him to communicate readily across language
barriers. His name is mentioned with esteem
and affection in many places he visited all
over the world.

Bill Gottstein leaves a widow and a son
of fourteen to whom we extend our most
sincere sympathy.

To us in the Division, Bill was more than
a great scientist: he was a great man. We
mourn a friend, but we are grateful for the
privilege of having known him and served
with him, and having benefited from his vast
knowledge and kindly guidance.



Marine 
Ao Australasian Survey 

k \ c n  toddy there is conllicl of opirlioii 
a l )o~i(  the "seawo~ lliiness" of' such timbers as 
.jul i-ah (Errc~i~~plur.  I ) I C ~ I ' ~ ~ I ~ L ~ I I I ) ,  isoiib;irk (I?. 
~ / / ~ i ~ p ~ ~ / ~ o p l ~ j ~ l l ~ r ) ,  21 nci red ~ L I  In (15. c~crn~c~lrll~l- 
i s ) .  I n  some Iocal~ties lliese timbers give 
illany years oS maintena~~ce-free service; in 
otl-ress f i i l ~ ~ r e  takes place in less than 10 os 
12 ycals. I n  a number of cases, issues become 
confused because rapid detcriosation and 
si~dden f i ~ i l ~ ~ r e  may occur after many years 
of uppa~ent  iminunily fsom marine-borer 
al tacl~ os, conversely, at sites once noted for 
Lheii high I i u ~ ~ r d ,  timbers of l i ~  tle natural 
iesistance ~zmain  a~tack-free for long periods. 

More often ~ h a n  not, an  explanation for 
this diversity of experience might liavc bceri 
S O L I I I ~  if t l ~ e  masine bores populations had 
beerl st itdied as closely as the performance of 
I i s  I I t i .  I\?arine borers 
2\11: sensitive to both salinity and water 
ternpesatc~se, and a small change in eillier or  
boll1 can have a mar1,eci effect upon their 
populations, favousing one species or in- 
hibiting another. In coilsequence, a rapid 
inc~ease (or sudden decline) in the nuni11e1.s of 
a species occ~iss and lliis is seflected in tlie 
intensity of attacl, on susceptible timber. 
I ~ i ~ i ~ t l ~ e s ,  il '  these is an abundant supply 
of noii-resistant limber in ~l l i ich the insects 
111ig1it breed, there will be a high population 
dcnsi~y and, iilcvitably, a high hazard from 
the bszedirig species. 

I ~ s t  year, 111.. Ruth D. Turner, Alexander 
Agass i~  Fello\v in Zoology and Oceaiio- 

gsaphy, Agassiz Museum, h411seum of Com- 
pasative Zoology, I lar\lastf U n i \  ersily, spent 
7 months in Australia as a guest wosker \villi 
CSIRO. Dr. 'Turnes is recognized as a world 
authorily on t l ~ e  classification of the teredine 
borers and is the author of "A survey a n d  
illustratztl catalogi~e of the Teredinidae", 

a la at published in 1066. She came to Austr I '  
the invitation of tlie Division LO classify tlie 
marine borers from around Auslralia arid 
New Guinea and to  st i ~ d y  t l~eir  dislsibution. 

As principal host to Dr. Turner, the 
Division psovided more than $3 100 towards 
the direct costs ol'lier visit. Monetary support 
totalling a lilrther $3600 \\/as seceived from: 

Forestry Commission of N.S.W. . . 
Department of' National Develop- 

ment (Forestry &L Timber Bureau) 
Department of Forests, T.P.N .G. . . 
Public Works Depar~merit, W.A.  . . 
Masitime Ser-vices Board, N.S.W. . . 
Depastmeiit oi' Forestry, Qld. . . 
Forests Ikparlment, W.A. . . 
Forests Comniission, Vic. . . . . 
r 7 .  I iiiibes Preservers' Associalion of 

Australia . . . . . . . . 

l n  addition, a CSICO grant of $6100 (over 
2 yeass) was made to tlie Zoology School, 
University of N e ~ v  South Wales, in order to 
support a suitably ts:~i~ietl postgraduate 
stutleiit (Miss Jeannette Massh;tll) i n  this lield 
of research. For its part, tlie University 
provided oll'ice and laboratory space for 
Ds. Turner's use \vliile she was in Austsalia. 

The author was responsible for the overall 
planning of tlie project and for maintaining a 
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Marine Borers-~

Arl Australasian Survey
By .J. Beesley, i'reservation Section

Ever since he lIrst attempted to sail the seas
in wooden boats or to build v\'ooden piers or
jellies to service those boats, man has had
to combat marine borers. He soon dis­
covered that some timbers had a longer life
in the sea than others and, naturally, the
lllore durable tirnbers were favoured for
boat-building and piling. In some instances,
the service obtained from these durable
timbers was very satisfactory, in others it was
disappointing, with sturdy structures col­
lapsing after only a few years of use.

Even today there is conflict of opinion
about the "seaworthiness" of such timbers as
jalTah (ElIcarJipfuS marginafa), ironbark (E.
drepallophylla) , and red gum (E. camaldul­
ellsis). In some localities these timbers give
Inany years of maintenance-free service; in
others failure takes place in less than 10 or
12 years. In a number of cases, issues become
confused because rapid deterioration and
sudden failure may occur after lllany years
of apparent immunity from marine-borer
attack or, conversely, at sites once noted for
their high hazard, timbers of little natural
resistance remain attack-free for long periods.

More often than not, an explanation for
this diversity of experience might have been
found if the marine borer populations had
been studied as closely as the performance of
the limbers had been watched. Marine borers
are sensitive to both salinity and water
temperature, and a small change in either or
both can have a marked effect upon their
populations, favouring one species or in­
hibiting another. In consequence, a rapid
increase (or sudden decline) in the numbers of
a species occurs and this is reftected in the
intensity of attack on susceptible timber.
Further, if there is an abundant supply
of non·-resistant timber in which the insects
lnight breed, there will be a high population
density and, inevitably, a high hazard from
the breeding species.

Last year, Dr. Ruth D. Turner, Alexander
Agassiz Fellow in Zoology and Oceano-
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graphy, Agassiz Museum, Museum of Com­
pal'alive Zoology, Harvard University, spent
7 months in Australia as a guest worker with
CSt Ra. Dr. Turner is recognized as a world
authority on the classification of the teredine
borers and is the author of "A survey and
illustrated catalogue of the Teredinidae",
published in I966. She came to A ustralia at
the invitation of the Division to classify the
marine borers from around Australia and
New Guinea and to study their distribution.

As principal host to Or. Turner, the
Division provided more than $3 lOO towards
the direct costs of her visit. Iv10netary support
totalling a further $3600 was received from:

Forestry Commission of N.S.W. .. $750
Department of National Develop-

ment (Forestry & Timber Bureau)
Department of Forests, T.P.N.G .
Public VvorIes Department, W.A .
Maritime Services Board, N.S. W .
Departnlent of F;orestry, Qld.
Forests Department, W.A.
Forests Commission, Vic. ..
Timber Preservers' Association of

Australia ..

In addition, a CSIRO grant of $6100 (over
2 years) was made to the Zoology School,
University of New South \Vales, in order 10
support a suitably trained postgraduate
student (Miss .leannette Marshall) in this field
of research. For its part, the University
provided ofrIce and laboratory space for
Or. Turner's use while she was in Australia.

The author was responsible for the overall
planning of the project and for maintaining a
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continuing liaison wi 111 all parties concerned. 
With the cooperation of the Forests Depart- 
ment, T.P.N.G., and prior to Dr. Turner's 
arsival, "baits" or collecting specimens were 
despatched to more Ilmn 50 ports in Australia 
and New G ~ ~ i n e a  so that timber suitable for 
dissection and sludy would be available from 
c,~cli site. 

Soon after establishing her headquarters at  
[lie University of New South Wales, Dr. 
T~lrner visited Melbourne and Brisbane to 
fi~niiliari~e herself \villi current work there. 
She then attended the annual meeting of the 
Auslralian Marine Sciences Association in 
Melbourne becore touring P a p ~ ~ a  and New 
G~rinea. Alter returning from the Territory, 
she attended a Malacology Conference at 
Yeppoon, Qld., and then collected ~narine 
borers along the Queensland coast, north- 
wards as far as Cairns. 

After a few days back at headquarters, 
Ds. Turner and her party visited Darwin 
bcfore proceeding down the north-wesl coast 
to Perth. After a brief visit to Bunbury and 
Busselton, [lie party flew to Adelaide and then 
follo\s,ed thc coast around to Melbourne. 
Fin~~l ly ,  visits were made to collecting sites in 
New S o ~ ~ t h  Wales and Tasmania. 

Early in her stay, Dr. Turner pointed out 
that the original set of baits, exposed in May 
and due lo be recovered between August and 
Oclober, would not necessarily yield col- 
lections of all marine borer species present at 
each sile. Therefore, the Division provided 
a second series of baits to be distsibuted in 
September/October (for recovery at the end 
of February) and also a third series to be sent 
O L I ~  early in January for recovery at the end 
of April. 1t also arranged for the recovery 
ol' both of lliese sets. 

How iiglil Dr. Turner was in her pre- 
diction can be judged from a preliminary 
co~lnt  of the numbers of marine borer species 
collected in  each State (see table). 

During her travels, Dr. Turner and her 
associates collected well over 10,000 spec- 
imens, each of which had to be dissected 
individually from the infested wood, re- 
presenting 40 different species of teredine 
borer besides the Pholad, Mrrrtesin strintn, 
and the Crustacean borers, Sphneronzn and 
Lit luloria. Indubitably, Australia is rich in 
tcsedines, for Dr. Turner found here 40 

State 

No. of Species Collected 

From "Bai(.s" 
111 sidu Wood 

(1st series) 

N.S.W. 
Vic. 
Tas. 
S. A. 
Qld. 
N.T. 
W.A. 
T.P.N.G 

6from 6sites 14 from 16 sites 
5 5 6 5 
4 4 8 13 
3 5 10 5 

18 8 20 30 
- - 13 6 
14 8 20 16 
27* 13 - 35s 20 

;'' Of the Lola1 number o f  species collected, 10 were 
not found in both the 'tba'its" and i~r  siiu wood. 

species out of the 66 she recognizes in her 
catalogue. Is it any wonder that Austsalian 
port engineers worry about marine borers? 

This survey could not have been so 
successf~il without the ready cooperation of 
the several bodies already mentioned. In 
addition, praclical assistance was received 
from the Lighthouse Service, Commonwealth 
Department of Shipping and Navigation, tlie 
Department of Civil Aviation, Port Author- 
ities in all States, ESSO Slandard Oil (Aust.) 
Ltd., and many individuals. All this assist- 
ance is gratef~llly acknowledged. 

Throughout her stay i n  Australia, Dr. 
Turner was accompanied and assisted by 
Miss Jeannette Marshall. In New Guinea, all 
arrangements for Dr. Turner and her party 
were made by Miss Sue Rayner, a research 
officer with the local Deparlment of Forests. 
111 New South Wales, Queensland, and 
Tasmania a representative of the N .S. W. 
Forestry Com~nission, Division of Wood 
Technology, accompanied the party. The 
author travelled with Dr. Turner and her 
party in New Guinea and all parts of Aus- 
tralia except New South Wales, where tlie 
Division of Wood Technology acted as host. 

So 111any data were gathered that Dr. 
Turner does not expect to be able to com- 
plete her report before the end of the year. 
When completed, it is intended to be pub- 
lished as one of the Division's Tecl~nological 
Papers. Meanwhile, the Division will con- 
tinue to collaborate with Ds. Turner and Miss 
Marsl~all in order to complete the survey and 
gather other relevant information. 

Complete ~~r l i c les  ~rr(ly be reptinred fr,onl this Newsletfer without specid perrr?issio~z. If it is proj~osed to use 
~ir(iirr.icll fi.oiil si~clz crrlicles iu arzy other form, permissio!z to publislz must first Be ob/oitzed fr.0112 the Division of 

Forest Proc/~rcts. 
I 

l'rmted by CSIRO, Melbourne 

* Of the total number Qf species collected, 10 were
not found in both the '\~it'lts" and ill silll wood.

species out of the 66 she recognizes in her
catalogue. Is it any wonder that Australian
port engineers worry about marine borers?

This survey could not have been so
successful without the ready cooperation of
the several bodies already mentioned. In
addition, practical assistance was received
from the Lighthouse Service, Commonwealth
Department of Shipping and Navigation, the
Department of Civil Aviation, Port Author­
ities in all States, ESSO Standard Oil (Aust.)
Ltd., and many individuals. All this assist­
ance is gratefully acknowledged.

Throughout her stay in Australia, Dr.
Turner was accompanied and assisted by
Miss Jeannette Mal·shall. In New Guinea, all
arrangements for Dr. Turner and her party
were made by Miss Sue Rayner, a research
officer with the local Department of Forests.
rn New South Wales, Queensland, and
Tasmania a representative of the N.S. W.
Forestry Commission, Division of Wood
Technology, accompanied the party. The
author travelled with Dr. Turner and her
party in New Guinea and all parts of Aus­
tralia except New South Wales, where the
Division of Wood Technology acted as host.

So many data were gathered that Dr.
Turner does not expect to be able to com­
plete her report before the end of the year.
When completed, it is intended to be pub­
lished as one of the Division's Technological
Papers. Meanwhile, the Division will con­
tinue to collaborate with Dr. Turner and Miss
Marshall in order to complete the survey and
gather other relevant information.

No. of Sllecies Collected

From "Baits"
(1st series) III situ ''''ood

14 from 16 sites
6 5
8 13

10 5
20 30
13 6
20 16
25* 20

6 sites
5
4
5
8

8
13

6 from
5
4
3

18

14
27*

State

N.S.W.
Vie.
Tas.
S.A.
Qld.
N.T.
W.A.
T.P.N.G.

continuing liaison with all parties concerned.
With the cooperation of the Forests Depart­
ment, TP. N.G.,and prior to Dr. Turner's
arrival, "baits" or collecting specimens were
despatched to more than 50 ports in Australia
and New Guinea so that timber suitable for
dissection and study would be available from
each site.

Soon after establishing her headquarters at
the University of New South Wales, Dr.
Turner visited Melbourne and Brisbane to
familiarize herself with current work there.
She then attended the annual meeting of the
Australian Marine Sciences Association in
Melbourne before touring Papua and New
Guinea. After returning from the Territory,
she attended a Malacology Conference at
Yeppoon, Qld., and then collected marine
borers along the Queensland coast, north­
wards as far as Cairns.

After a few days back at headquarters,
Or. Turner and her party visited Darwin
before proceeding down the north-west coast
to Perth. After a brief visit to Bunbury and
Busselton, the party flew to Adelaide and then
followed the coast around to Melbourne.
Finally, visits were made to collecting sites in
New South Wales and Tasmania.

Early in her stay, Dr. Turner pointed out
that the original set of baits, exposed in May
and due to be recovered between August and
October, would not necessarily yield col­
lections of all marine borer species present at
each site. Therefore, the Division provided
a second series of baits to be distributed in
September/October (for recovery at the end
of February) and also a third series to be sent
out early in January for recovery at the end
of April. It also arranged for the recovery
of both of these sets.

How right Dr. Turner was in her pre­
diction can be judged from a preliminary
count of the numbers of marine borer species
collected in each State (see table).

During her travels, Dr. Turner and her
associates collected well over J0,000 spec­
imens, each of which had to be dissected
individually from the infested wood, re­
presenting 40 different species of teredine
borer besides the Pholad, Martesia striata,
and. the Crustacean borers, Sphaeroma and
Linmoria. Indubitably, Australia is rich in
tcredines, for Dr. Turner found here 40

Complete artides may be reprillted from this Newsletter without special permission. If it is projJosed to use
material from such articles ill allY other form, permis~'io!l to publish must first be obtained from the Division of

Forest Products.
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NEW VISTAS FOR FOREST PRODUCTS - ,  

011 April 21, the Minister for Education and 
Science, the Honourable David Fairbairn, 
a~lnouilced a inajor reorganization of the 
CSIRO research effort in the fields of build- 
ing and forest products. 

The Divisions of Building Research and 
Forest Products ceased to f~~nct ion as 
separate entities with eEect from May 24. 
Most of the staff are ainalgainated in a new 
"Division of Building Research" which, 
though carrying 011 the name of one of the 
previously existing divisions, has new and 
enlarged terms of ~xference. 

The 
Forest 
and m 
joined 

research groups in the Divisioil of 
Products concerned with physiology 

icrostructure and with paper science 
the Division of Applied Chemistry. 

Most of the present forest products acti- 
vities will continue, for the foreseeable future, 
in the Yarra Bank Road, South Melbourne 
premises which will be known as the CSIRO 
Forest Products Laboratory. 

The Chief of the new Divisio~l of Building 
Research is Dr. R. W. R. Muncey, with 
Drs. F.  A. Blakey and W. G. Kauinan as 
Assistant Chiefs. 

SUBMERGED ? NEVER ! ! 

Wilh tlie creation of the llew Division of 
Building: Research, CSlRO has taken up the 
challenge of providing the scieilce and teclmo- 
logy for one of the major growth areas of 
the Australian economy in the 1970s. 

I t  has been questioned whether the amalga- 
mation of the Divisions of Forest Products 
and. Building Research might imply a re- 
duction in the service that CSIRO has, for 
many years, provided to the timber industry 
and to the conmunity in general. It bas also 
been asked whether it might imply a reduction 
of CSIlI.0 research on forest products. 

Let me assure you that there is no intention 
of diminishing either the amount of practical 
technical assistallce to the timber industry or' 

the scientific research that will enable this 
practical assistance to be rendered in respect 
of f ~ ~ t u r e  problems. However, tlle Executive 
of CSIRO believe, and I fully concur, that 
we nmst redeploy our forces if we are to  
continue to extend our services under the 
rapidly changing industrial and econoinic 
conditions of the 1970s. 

Wood has basically two nlarkets : building 
and construction, and pulp and paper. The 
former Division of Forest Products, oriented 
towards the raw material, has provided for 
over 40 years a service admirably adapted to 
the needs and conditions of the Australian 
economy during this period. The major fact 
of the present amalgamation is that after 
having been resource-oriented, we are now 
becoining market-oriented. 

One'notable reason behind this decision is 
that today research is more and more regarded 
as a consumer-directed activity, producing 
the kind of knowledge that the potential 
client requires. The clients for our research 
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NEW VISTAS FOR FOREST PR9"DUCTS
On April 21, the Minister for Education and
Science, the Honourable David Fairbairn,
announced a major reorganization of the
CSIRO research effort in the fields of build­
ing and forest products.

The Divisions of Building Research and
Forest Products ceased to function as
separate entities with effect from May 24.
Most of the staff are amalgamated in a new
"Division of Building Research" which,
though carrying on the name of one of the
previously existing divisions, has new and
enlarged terms of reference.

'VILL FOREST PRODUCTS BE

SUBMERGED? NEVER!!

A message to the timber industry by R. Itv. R.
M unce)', Chiej; DiJ'ision of Building Research

With the creation of the new Division of
Building Research, CSIRO has taken up the
challenge of providing the science and techno­
logy for one of the major growth areas of
the Australian economy in the 1970s.

It has been questioned whether the amalga­
mation of the Divisions of Forest Products
and Building Research might imply a re­
duction in the service that CSIRO has, for
many years, provided to the timber industry
and to the community in general. It has also
been asked whether it might imply a reduction
of CSIRO research on forest products.

Let me assure you that there is no intention
of diminishing either the amount of practical
technical assistance to the timber industry or
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The research groups in the Division of
Forest Products concerned with physiology
and microstructure and with paper science
joined the Division of Applied Chemistry.

Most of the present forest products acti­
vities will continue, for the foreseeable future,
in the Yarra Bank Road, South Melbourne
premises which will be known as the CSIRO
Forest Products Laboratory.

The Chief of the new Division of Building
Research is Dr. R. W. R. Muncey, with
Drs. F. A. Blakey and W. G. Kauman as
Assistant Chiefs.

the scientific research that will enable this
practical assistance to be rendered in respect
of future problems. However, the Executive
of CSIRO believe, and I fully concur, that
we must redeploy our forces if we are to
continue to extend our services under the
rapidly changing industrial and economic
conditions of the 1970s.

Wood has basically two markets: building
and construction, and pulp and paper. The
former Division of Forest Products, oriented
towards the raw material, has provided for
over 40 years a service admirably adapted to
the needs and conditions of the Australian
economy during this period. The major fact
of the present amalgamation is that after
having been resource-oriented, we are now
becoming market-oriented.

One "notable reason behind this decision is
that today research is more and more regarded
as a consumer-directed activity, producing
the kind of knowledge that the potential
client requires. The clients for our research



are the forest and timber producing, con- 
verting, and consuming industries. Our 
intention is to produce the kind of results the 
timber industry needs to improve its products 
and service to the consumer and to the com- 
munity at large, and thereby to ii~crease its 
profits. 

The building industry is one of Australia's 
major growth industries and building acti- 
vities amount to some 16% of the gross 
national product. Its rate of growth is second 
only to the mining industry which has been 
experiencing a rather exceptional booin 
during the last two years. By comparison, 
the timber industry, as distinct from the wood 
fibre industry, is static and has been so for 
the last 20 years, except in some special and 
circ~~nlscribed areas. 

By regrouping us and broadening our 
horizons, CSIRO has made possible a fuller 
and more objective understanding of the 
total market for building materials, a market 
which is of obvious and paramount iinport- 
ance as it employs over 7 0 m f  the timber 
industry's products. 

Whether we like it or not, this is a competi- 
tive world. Timber and tiinber products will 
continue to sell only if they offer equal or 
greater altraclions, at equivalent or lower 
cost, than other building inaterials. 

111 the past there has been considerable 
waste of effort in developing separately for 
the same end use a number of different 
materials in opposition to each other. The 
economy and the public will be better served, 
and the industry will ultimately have wider 
opportunities, if a government research in- 
stitution such as ours views the whole building 
operation as an integrated picture. 

By lool<ing at. the building operation in 
this way, we will have the opportunity of 
promoting timber not as a separate tradition- 
al material often regarded as a little old- 
fashioned, but rather as one of the modern 
up-to-date building elements of the next few 
decades whicli takes its rightful place along- 
side its competitors and which indeed is well 
able to compete. In this environn~ent, build- 
ing conq3onents of timber both alone and in 
combination with other materials can be 
designed and manufactured with greater 
confidence of coillinercia1 success because 
our inore detailed knowledge of the market 
place will pennit a more accurate definition 
of the industrial design parameters. 

One of the most iinportant keys to the 
success of the Division of Forest Products 
has been the excellent cooperation that we 
have invariably received from the timber 
industry since our earliest beginnings. In 
pledging to you a continuation of our service 
with the same enthusiasm, and 1 trust with 
the same competence, I should also like to 
ask earnestly for a continuation of your help 
and cooperation. 

Let us strive together to transform the 
image of timber and make it into one of the . . 
.first-class engineering materials sought after 
by constructional engineers, builders, and 
hoine buyers. I have ~ o . d o u b t  that, if we can 
maintain and ii11~ro$e our cooperation, we 
shall greatly contribute to a bright and pros- 
perous future for Australia's building in- 
dustry. We shall also ensure that the timber 
industry takes its due share of this prosperity 
by supplying the market with a modern, 
high-quality, competitive product. 

New Organization of 

Conversion Research 

Quite apart from the reorganization of the 
CSlRO Forest Products Laboratosy, the 
tragic death of Mr. J. W. Gottstein, leader of 
the Timber Conversion Section, has made it 
necessary to regroup our reseasch facilities 
in this field. 

As from May 24, the foi-mer Timber Con- 
version Section has been replaced by the 
Forest Conversion Unit. This unit consists 
of two groups: the Forest Conversion Science 
group, led by Mr. K. F. Plomley, and the 
Forest Conversion Engineering group, led by 
Mr. M. W. Page. This latter group will be 
responsible for continuing and rationalizing 
our direct practical assistance to the forest 
converting industries. 

In addition to the staff of the former Timber 
Coilversio~l Section, the unit will be joined 
by Dr. G. N. Cl~ristensen and his co-workers 
of the former Physics Section, who will now 
work in the Conversion Science group. 

In the new Division of Building Research, 
the Chief and his two Assistant Chiefs will 
share the total organizational task. The 
Forest Conversioil Unit will be in the area 
of responsibility of Dr. W. G. Kauman. 

are the forest and timber producing, 60n­
vetting, and consuming industries. Our
intention is to produce the kind of results the
timber industry needs to improve its products
and service to the consumer and to the com­
munity at large, and thereby to increase its
profits.

The building industry is one of Australia's
major growth industries and building acti­
vities amount to some 16 % of the gross
national product. Its rate of growth is second
only to the mining industry which has been
experiencing a rather exceptional boom
during the last two years. By comparison,
the timber industry, as distinct from the wood
fibre industry, is static and has been so for
the last 20 years, except in some special and
circumscribed areas.

By regrouping us and broadening our
horizons, CSIRO has made possible a fuller
and more objective understanding of the
total market for building materials, a market
which is of obvious and paramount import­
ance as it employs over 70 % of the timber
industry's products.

Whether we like it or not, this is a competi­
tive world. Timber and timber products will
continue to sell only if they offer equal or
greater attractions, at equivalent or lower
cost, than other building materials.

In the past there has been considerable
waste of effort in developing separately for
the same end use a number of different
materials in opposition to each other. The
economy and the public will be better served,
and the industry will ultimately have wider
opportunities, if a government research in­
stitution such as ours views the whole building
operation as an integrated picture.

By looking at the building operation in
this way, we will have the opportunity of
promoting timber not as a separate tradition­
al material often regarded as a little old­
fashioned, but rather as one of the modern
up-to-date building elements of the next few
decades which takes its rightful place along­
side its competitors and which indeed is well
able to compete. In this environment, build­
ing components of timber both alone and in
combination with other materials can be
designed and manufactured with greater
confidence of commercial success because
our more detailed knowledge of the market
place will permit a more accurate definition
of the industrial design parameters.
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One of the most important keys to the
success of the Division of Forest Products
has been the excellent cooperation that we
have invariably received from the timber
industry since our earliest beginnings. In
pledging to you a continuation of our service
with the same enthusiasm, and I trust with
the same competence, I should also like to
ask earnestly for a continuation of your help
and cooperation.

Let us strive together to transform the
image of timber and make it into one of the
first-class engineering materials sought after
by constructional engineers, builders, and
home buyers. I have p,6doubt that, if we can
maintain and improve our cooperation, we
shall greatly contribute to a bright and pros­
perous future for Australia's building in­
dustry. We shall also ensure that the timber
industry takes its due share of this prosperity
by supplying the market with a modern,
high-quality, competitive product.

New Organization of

Conversion Research

Quite apart from the reorganization of the
CSIRO Forest Products Laboratory, the
tragic death of Mr. J. W. Gottstein, leader of
the Timber Conversion Section, has made it
necessary to regroup our research facilities
in this field.

As from May 24, the former Timber Con­
version Section has been replaced by the
Forest Conversion Unit. This unit consists
oftwo groups: the Forest Conversion Science
group, led by Mr. K. F. Plomley, and the
Forest Conversion Engineering group, led by
Mr. M. W. Page. This latter group will be
responsible for continuing and rationalizing
our direct practical assistance to the forest
converting industries.

In addition to the staff of the former Timber
Conversion Section, the unit will be joined
by Dr. G. N. Christensen and his co-workers
of the former Physics Section, who will now
work in the Conversion Science group.

In the new Division of Building Research,
the Chief and his two Assistant Chiefs will
share the total organizational task. The
Forest Conversion Unit will be in the area
of responsibility of Dr. W. G. Kauman.



New Code Replaces Pamphlet 112 
By W. G. Keating, Eugineering Section 

TIE  LIGHT TIMBER FRAMING CODE (AS CA38- 
197 I), recently issued by the Standards Associ- 
ation of Australia, is a publication of special 
significance to builders, local authorities, 
architects, lending organizations, and all 
olhers concerned with timber frame con- 
stri~ction. The Code's importance lies in the 
fact that it is expected to be eventually the 
basis of the regulations in all Stales relating 
lo the design and conslruction of timber- 
framed housing and similar buildings. 

The first attempt to introduce in this 
country some degree of uniformity in member 
sizes for framed structures, particularly in 
domestic construction, was made in 1941 
when the Division issued its Pampldet No. 
1 12, Building Frames : Timbers and Sizes. 
Prior to this, the requirements of local build- 
ing authorities were in the maill over-conserv- 
alive and varied considerably. There was 
111e11 a particular need to rationalize as far 
as possible the use of timber as a contribution 
towards conserving the country's material 
resources. Pamphlet 1 12 served this purpose. 
Its merits were quickly and widely recognized. 
As the principal reference to timber con- 
struction it was incorporated directly into 
the Uniform Building Regulations in Victoria, 
and was commonly referred to as a standard 
reference for domestic constr~~ct ioi~ in almost 
all States. A revised and enlarged edition 
was produced in 1952. 

By the early 1960s, changes in timber usage, 
increasing demand for variations from the 
traditional type of domestic constr~iction, 
and advances in technical Itnowledge, made 
it clear that Pamphlet 112 required not only 
revision but considerable extension. In 
particular, there was a need for incorporating 
recommendations and guidance on sound 
building practice. 

Rather than proceed with this revision 
solely on its own resources, the Division 
decided to put its technological expertise at 
the service of a comnlittee formed under the 
auspices of the Standards Association. This 
cominittee of about 20 specialists was charged 
with the preparation of a code of practice for 
light timber frame constructio~~ suitable for 

Australia-wide application. AS CA38-197 1 
is the result of the many years of work of 
this committee in which the Division not only 
contributed technical information but had 
the responsibility for preparing the 96 pages 
of tables incorporated in the Code. These 
tables detail the appropriate sizes, spans, 
and spacings for all framing members under 
various conditions of gervice. 

The Code provided a very substantial ex- 
tension to the inforination given in Pamphlet 
112. Its text specifies good building practice 
in relation to the fabrication of timber frame- 
work, particularly in regard to nailing. Much 
useful inforination is given in the form of 
appendices on topics such as the properties 
of structural timbers, site preparation, pro- 
tection of timber, and precautions necessary 
to miniinize wind damage. These are in- 
tended to help in the proinotion of good 
building practice to reduce subsequent costly 
repairs and inaintenance and to reduce con- 
struction costs generally. 

Preparation of the tables without the aid 
of a computer would have been a most 
formidable task. As it was, quite a number 
of hours of coinputer time were involved in 
the drafting and redrafting of the tables. The 
tables are based on the latest technological 
inforination available and incorporate two 
significant technical changes, namely, the 
revised timber strength grouping system 
(Newsletters Nos. 324 and 329) and the stress 
grade concept (Newsletter No. 37 1). 

The Code may prove slightly more difficult 
to use than Pamphlet 112. However, to over- 
come any problems in this respect it is antici- 
pated that. abstractiilg will become a fairly 
coilmoil practice. For instance, some timber 
industry associatioils have already published 
or are in the process of providing simplified 
tables based on those in the Code. These 
simplified tables refer only to those timbers 
and grades in whch each association is con- 
cerned in marketing. Lending authorities 
generally are expected to adopt a similar 
approach. The revised speciiications for 
house construction adopted last year by the 
C o i ~ ~ i n o ~ ~ w e a l t l ~  Savings Bank and other 
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New Code Replaces Pamphlet 112
By W. G. Keating, Engineering Section

THE LJGHTTIMBER FRAMING CODE (AS CA38­
1971), recently issued by the Standards Associ­
ation of Australia, is a publication of special
signii1cance to builders, local authorities,
architects, lending organizations, and all
others concerned with timber frame con­
struction. The Code's importance lies in the
fact that it is expected to be eventually the
basis of the regulations in all States relating
to the design and construction of timber­
framed housing and similar buildings.

The first attempt to introduce in this
country some degree of uniformity in member
sizes for framed structures, particularly in
domestic construction, was made in 1941
when the Division issued its Pamphlet No.
112, Building Frames: Timbers and Sizes.
Prior to this, the requirements of local build­
ing authorities were in the main over-conserv­
ative and varied considerably. There was
then a particular need to rationalize as far
as possible the use of timber as a contribution
towards conserving the country's material
resources. Pamphlet 112 served this purpose.
Its merits were quickly and widely recognized.
As the principal reference to timber con­
struction it was incorporated directly into
the Uniform Building Regulations in Victoria,
and was commonly referred to as a standard
reference for domestic construction in almost
all States. A revised and enlarged edition
was produced in 1952.

By the early 1960s, changes in timber usage,
increasing demand for variations from the
traditional type of domestic construction,
and advances in technical knowledge, made
it clear that Pamphlet 112 required not only
revision but considerable extension. In
particular, there was a need for incorporating
recommendations and guidance on sound
building practice.

Rather than proceed with this revision
solely on its own resources, the Division
decided to put its technological expertise at
the service of a committee formed under the
auspices of the Standards Association. This
committee of about 20 specialists was charged
with the preparation of a code of practice for
light timber frame construction suitable for

Australia-wide application. AS CA38-1971
is the result of the many years of work of
this committee in which the Division not only
contributed technical information but had
the responsibility for preparing the 96 pages
of tables incorporated in the Code. These
tables deta il the appropriate sizes, spans,
and spacings for all framing members under

. various conditions of .§ervice.
The Code provide~'~ very substantial ex­

tension to the information given in Pamphlet
112. Its text specifies good building practice
in relation to the fabrication of timber frame­
work, particularly in regard to nailing. Much
useful information is given in the form of
appendices on topicssllch as the properties
of structural timbers, site preparation, pro­
tection of timber, and precautions necessary
to minimize wind damage. These are in­
tended to help in the promotion of good
building practice to reduce subsequent costly
repairs and maintenance and to reduce con­
struction costs generally.

Preparation of the tables without the aid
of a computer would have been a most
formidable task. As it was, quite a number
of hours of computer time were involved in
the drafting and redrafting of the tables. The
tables are based on the latest technological
information available and incorporate two
significant technical changes, namely, the
revised timber strength grouping system
(NewsLetters Nos. 324 and 329) and the stress
grade concept (Newsletter No. 371).

The Code may prove slightly more difficult
to use than Pamphlet 112. However, to over­
come any problems in this respect it is antici­
pated that abstracting will become a fairly
common practice. For instance, some timber
industry associations have already published
or are in the process of providing simplified
tables based on those in the Code. These
simplified tables refer only to those timbers
and grades in which each association is con­
cerned in marketing. Lending authorities
generally are expected to adopt a similar
approach. The revised specifications for
house construction adopted last year by the
Commonwealth Savings Bank and other
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aulhorities and organizations in Victoria were 
based entirely on the provisions of the Code in 
regard to the timber framework. 

With their available technical facilities, 
large estale buildcrs should find in the tables 
a greatly enhanced scope for optimizing 
designs. 

-1'1~ Code should encourage the use of 
timber graded and preferably branded in 
accordance with an appropriate Australian 
standard. Under the provisions of AS CA38 
the grading of timber confers certain distinct 
advantages in the form of permitted decreased 
sizes o c  increased spans. Also with grading 
and branding, the purchaser receives the type 
of assurance as to the quality of the timber 
that he has come to expect with many other 
building materials. 

The most significant and widespread bene- 
fit of the Code will eventuate wheil it is 
accepted on a Commonwealtl-~-wide basis as 
a replacement for the variety of local practices' 
and regulations. 

One area covered by Pamphlet 112 is at 
present missing from the Code. It contains 
no provision for Class 2 construction, a 
standard of structure which, as defined in 
Pamphlet 112, is safe but not as rigid as that 
of Class I, the only class of structure covered 
in this iirst edition of the Code. Class 2 
structures are suitable for temporary and 
secondary buildings which in the practical 
sense includes sleep-outs, outhouses of various 
types, garages, carports, and similar types of 
framed structures. On the Division's experi- 
ence with Pa~llphlet 112, the provision of 
information on Class 2 construction serves a 
most ~~se fu l  purpose. Currently, therefore, 
the Division is y reparing the requisite tables 
for Class 2 co~lstruction which will eventually 
be published eilher by the Division or as an 
addendum to the Code. 

Stocks of Painphlet 112, which in the past 
has been supplied free on request, are now 
exhausted and the Division does not propose 
to have it reprinted. Copies of AS CA38 
are available only from offices of the Standards 
Association in the various States. 

Forty Years 

in F0res.t Prod ucts 

MR. RAYMOND F. TURNBULL, the last of the 
original members of the Division of Forest 
Products, relired on May 7, 1971. In  Nov- 
ember 1929 he was appointed by CSIR as a 
research student in timber utilization and 
started his career by studying logging and 
milling practices in Canada and the U.S.A ., 
followed by research work at the Madison 
(U.S.A.) and Princes l$sborough (England) 
Forest Products Labokatories. On his return 
in December 1939 he was appointed Utiliza- 
tion Officer of the Division. 

Mr. Turnbull's early studies on grading, 
case testing, hardboard, and general utiliza- 
tion have become classics of the Division's 
literature, and his role in establishing confid- 
ence in the timber industry has been a vital 
one. 

During World War 11, he played a signifi- 
cant part in the Australian war effort as 
Assistant Controller of Timber, having been 
seconded by CSIR at the request of the 
Ministry of Munitions. Another period of 
secondment followed, investigating overseas 
modern practices in the preparation of wood 
for pulping and methods for handling pulp- 
wood, before he finally resumed his position 
as Officer-in-Charge of the Utilization Section. 

Mr. Turnbull's leadership of the Division's 
utilization worlc has won -~~niversal recognition 
for his capable way of bringing more and 
more Australian timbers into use for the 
manifold applications for which they are 
suitable, and a great n ~ m b e r  of reports and 
papers testifjr to the value of his personal 
contribution. 

The final exercise of Ray Turnbull's career 
was a four-year term as Chief Scientific 
Liaison Oflicer in London. 

We hope that even though retired, Ray 
Turnbull will continue to give us the benefit 
of his knowledge and counsel. 

Complcle urticles ~rlr~y be repritzterl f i . 0 ~ 1  this Ne~v.sletter without special yer~uissiort. it is proposed to rise 
t~ruterid /i.oir~ s~rclr crrticles irr any other form, perrnissiorz to publislz must first be obtailred f iom 

the Forest P r o d i ~ t s  Laboratory. 
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authorities and organizations in Victoria were
based entirely 011 the provisions of the Code in
regard to the timber framework.

With their available technical facilities,
large estate huilders should find in th~ t~~les

a grea tly enhanced scope for. optlJ11lZ1l1g
designs.

The Code should encourage the use of
timber graded and preferably branded in
accordance with an appropriate Australian
standard. Under the provisions of AS CA38
the grading of timber confers certain distinct
advantages in the form of permitted decreased
sizes or increased spans. Also with grading
and branding, the purchaser receives the type
of assurance as to the quality of the timber
that he has come to expect with many other
building materials.

The most significant and widespread bene­
fit of the Code will eventuate when it is
accepted on a Commonwealth-wide basis as
a replacement for the variety oflocal practices'
and regulations.

One area covered by Pamphlet 112 is at
present missing from the Code. It c~ntains

no provision for Class ~ COllStruCtIOll, .a
standard of structure WhICh, as defined 111
Pamphlet 112, is safe but not as rigid as that
of Class 1, the only class of structure covered
in this first edition of the Code. Class 2
structures are suitable for temporary and
secondary buildings which in the prac~ical

sense includes sleep-outs, outhouses ofvanous
types, garages, carports, and ?i~n.ilaI: types ~f
framed structures. On the DIVISIOn s expen­
ence with Pamphlet 112, the provision of
information on Class 2 construction serves a
most useful purpose. Currently, therefore,
the Division is preparing the requisite tables
for Class 2 construction which will eventually
be published either by the Division or as an
addendum to the Code.

Stocks of Pamphlet 112, which in the past
has been supplied free on request, are now
exhausted and the Division does not propose
to have it reprinted. Copies of AS CA38
are available only from offices of the Standards
Association in the various States.

Forty Years

in Forest Prod ucts

MR. RAYMOND F. TURNBULL, the last of the
original members of the Division of Forest
Products, retired on May 7, 1971. In Nov­
ember 1929 he was appointed by CSIR as a
research student in timber utilization and
started his career by studying logging and
milling practices in Canada and the U.S.A.,
followed by research work at the Madison
(U.S.A.) and Princes 13;isborough (England)
Forest Products Labo:ratories. On his return
in December 1939 he was appointed Utiliza­
tion Officer of the Division.

Mr. Turnbul1's early studies on grading,
case testing, hardboard, and general utiliza­
tion have become classics of the Division's
literature, and his role in establishing confid­
ence in the timber industry has been a vital
one.

During World War n, he played a signifi­
cant part in the Australian war effort as
Assistant Controller of Timber, having been
seconded by CSIR at the request of the
Ministry of Munitions. Another period of
secondment followed, investigating overseas
modern practices in the preparation of wood
for pulping and methods for han~ling l?~lp­

wood, before he finally resumed hIS pOSItIOn
as Officer-in-Charge of the Utilization Section.

Mr. Turnbull's leadership of the Division's
utilization work has won universal recognition
for his capable way of bringing more and
more Australian timbers into use for the
manifold applications for which they are
suitable and a great number of reports and
papers testify to the value of his personal
contribution.

The final exercise of Ray Turnbull's career
was a four-year term as Chief Scientific
Liaison Officer in London.

We hope that even though retired, Ray
Turnbull will continue to give us the benefit
of his knowledge and counsel.

Complele articles may be reprinted from tltis Newsletter without special perJllissi~n. If it iJ: prop,osed to use
material fi"Olll such articles in any other form, permission to publish must first be obta/lled from

the Forest Products Laboratory.
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Forest Products Research and the  
Division of Applied Chemistry 

As announced in the last issue, from May 24 
the Division of Forest Products ceased to 
fullclion as a separate entity. Two Sec- 
tions, comprising half the Research Sci- 
entists of the Division and a third of the 
Experimental Officers and supporting staff, 
have been assigned to the Division of 
Applied Chemistry. These and the other 
Sectiom of the former Division of Forest 
Prod.ucts will continue to function on the 
present site at South Melbourne. This is now 
the Forest Products Laboratory and its 
administration is under the control of both 
the Divisions of Applied Chemistry and 
Building Research. 

Dr. S. D. Hainann is Chief of the Division 
of Applied Chemistry. Dr. D. E, Weiss is 
Assistant Chief, and the two former Sections 
of the Division oC Forest Products are 
included in his area of responsibility. Dr. H. 
(3. Higgins is in charge of the Paper Science 
Section, and Dr. W. E. Hillis heads the 
Wood and Forest Science Section (formerly 
Physiology and Microstructure). 

The Division of Applied Chemistry, ex- 
cluding its staff at the Forest Products 
Laboralory, einploys 78 professioilal sci- 
entists, mainly chemists, at its main labora- 
tories at Fishemen's Bend, Melbourne. 
Aspects of its present activities which are 
related lo  the work of the Forest Products 
Laboratory include the study of synthetic and 

natural substances with biological activity 
(such as synthetic pesticides and herbicides), 
bushfire research, water and effluent purifi- 
cation, polymer scie~lce and technology, and 
basic studies of biological energy-transducing 
processes. The new vistas resulting from the 
rearrangement of Sections provide inany 
opportunities for broadening its research 
within the Forest Products Research Labora- 
tory. 

The Wood and Forest Science Section, 
while continuing fundamental studies on 
wood, its fornlation and relationship to 
forestry practices, will have a stronger 
biological emphasis. The Paper Science 
Section, while retaining its close links with 
problenls connected with pulpwood pro- 
curement, assessment of forest resources, and 
the processes of pulping and paper-making, 
will also be concerned with other raw 
materials for paper and board manufacture 
such as synthetic polymers and agricultural 
residues. 

These Sections, in collaboration with 
others in the Division and the Forest Pro- 
ducts Laboratory will, in addition, study 
some aspects of the pollution and wood waste 
disposal problen~s of the forest products 
industries and seek opportunities for develop- 
ing new products that will utilize their spe- 
cialized skills and the renewable resources 
provided by forests. 
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As announced in the last issue, from May 24
the Division of Forest Products ceased to
function as a separate entity. Two Sec­
tions, comprising half the Research Sci­
entists of the Division and a third of the
Experimental Officers and supporting staff,
have been assigned to the Division of
Applied Chemistry. These and the other
Sections of the former Division of Forest
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natural substances with biological activity
(such as synthetic pesticides and herbicides),
bushfire research, water and effluent purifi­
cation, polymer sciellce and technology, and
basic studies of biological energy-transducing
processes. The new vistas resulting from the
rearrangement of Sections provide many
opportunities for broadening its research
within the Forest Products Research Labora­
tory.

The Wood and Forest Science Section,
while continuing fundamental studies on
wood, its formation and relationship to
forestry practices, will have a stronger
biological emphasis. The Paper Science
Section, while retaining its close links with
problems connected with pulpwood pro­
curement, assessment of forest resources, and
the processes of pulping and paper-making,
will also be concerned with other raw
materials for paper and board manufacture
such as synthetic polymers and agricultural
residues.

These Sections, in collaboration with
others in the Division and the Forest Pro­
ducts Laboratory will, in addition, study
some aspects of the pollution and wood waste
disposal problems of the forest products
industries and seek opportunities for develop­
ing new products that will utilize their spe­
cialized skills and the renewable resources
provided by forests.



SAWBLADE TENSIONING-WHAT IS IT ALL ABOUT? 

FOR M A N Y  USERS of saws, tensioning is a 
subject shrouded in mystery, to be left to the 
high priests of the ha~nmer and roll. Working 
by trial and error over two centuries, saw- 
doctors have fostered some explanations of 
tensioning that help only to deepen the 
mysteries. This article attempls to provide a 
scientifically sound explanation, so that the 
user will know at least what the sawdoctor 
is aiming at, and what are his problems. 

\Vhat is Tensioning? 
The aim of tensioning is to maintain the 
stiffness of a sawblade during sawing, and 
the normal method is to hammer or roll the 
blade to per~nanently (plastically) expand 
certain zones. To acconmodate this expan- 
sion, the surrounding metal must either 
slretcll or compress; it does not flow but 
keeps trying to spring back and thus is 
subject to persistent tensile or conlpressive 
stress. The zone between the worked zone 
and the tooth-line is put in tension, hence 
ihe term, tensioliing. 

Why is Tet is io~~i~g Necessary? 
Where a sawblade can be thick enough it will 
have sufficieni reserve stiffness to remain 
stable in spite of losing stiffness during 
sawing, as discussed later. liowever, the 
additional costs of sawblades, sawdust losses, 
and power are S L I C ~  as to provide a strong 
economic reason for using thin tensioned 
saws. Thus the sawdoctor usually finds 
himself with thin sah7s that nlust be tensioned 
so that they will run [rile during operation. 

Why does a Sawblade lose its Stiffiiess 
cluing Sawing? 
A common, bul incorrect answer to this 
queslion has been that loss of stiffness is due 
to centrifugal forces. This miscouception 
about the effects of ceatrif~igal force origi- 
nated with circular saws a ~ l d  was nurtured 
by the need to vary the treatment lor 
dilfel-ent running speeds. It is seen to be 
wro11g because tensioning is also necessary 
for band and frame saws which move in a 
slraighl line through the wood and, further- 
more, theory shows that centrifugal force 
stiffens a rotating disk. 

A more correcl explanation involves the 
superimposed stresses introduced by heating, 
rotation (circular saws), the lightening ap- 
paratus (band saws), the guides, and the 
sawing force. When the net eflect is tension 
along the tooth zone the blade will in general 
be stable. Thus the art of the sawdoctor is 
directed to putting in stresses to counteract 
sawing effects that tend to put the tooth zone I 

in cornpi-ession. After years of experience he 
knows from his sh&' tests how the blade 
will behave mder  the conlplex condilions of 
sawing. Recently, scientists have been able 
to analyse soine of the eirects of sawing on 
sawblade behaviour but the conlplexities and 
variations are such that the sawdoctor's arL 
is still important for success. 

If centrifugal force always acts lo sliflen 
the blade there inusi be factors operating to 
overcome this effect and reduce stiffness. Of 
these, the most important is heating of the 
tooth zone by friction in cutting and sawdust 
removal. Whe~l a blade is heated near the 
teeth this zone expands. However, it is 
restrained by the cooler metal alongside and 
is thus compressed in a direction parallel to 
the tooth-line, like the sail of a train track 
heated by the sun, and tends to buckle for 
exactly the same reason. The greater the 
temperature drop from the tooth zone into 
the body of the blade the greater the effect. 
Thus it is the steepness of the temperature 
drop which is most important. The buckling 
is, of course, helped by the sawing force, and 
it should be noted that it is not necessary 
Tor the tooth zone to go into strong com- 
pression before all stiffness is lost. This is 
because vibrational efTects are involved. If 
you strike a running blade near the teeth with 
a hammer to siilzulate a sawing shock, waves 
will travel both forward and baclcward along 
the tooth zone, the backward wave being the 
more important for saws. Its speed of back- 
ward travel past the wood is found by sub- 
tracting the saw speed from the wave speed. 
When the two speeds are equal the backward 
wave will stand still, and at the point where 
the sawing force acts on it with a certain 
frequency the blade will zig and zag in 
rhythm with the force. That is, resonance 
occurs, and in such cases the blade has 

SAWBLADE TENSIONING-WHAT IS IT ALL ABOUT?

By w. M. McKenzie

FOR MANY USERS of saws, tensioning is a
subject shrouded in mystery, to be left to the
high priests of the hammer and roll.WOl"king
by trial and error over two centuries, saw­
doctors have fostered some explanations of
tensioning that help only to deepen the
mysteries. This article attempts to provide a
scientifically sound explanation, so that the
user will know at least what the sawdoctor
is aiming at, and what are his problems.

What is Tensioning?
The aim of tensioning is to maintain the
stiffness of a saw blade during sawing, and
the normal method is to hammer or roll the
blade to permanently (plastically) expand
certain zones. To accommodate this expan­
sion, the surrounding metal must either
stretch or compress; it does not flow but
keeps trying to spring back and thus is
subject to persistent tensile or compressive
stress. The zone between the worked zone
and the tooth-line is put in tension, hence
the term, tensioning. .

Why is Tensionillg Necessary?
Where a sawblade call be thick enough it will
have sufficient reserve stiffness to remain
stable in spite of losing stiffness during
sawing, as discussed later. However, the
additional costs of sawblades, sawdust losses,
and power are such as to provide a strong
economic reason for using thin tensioned
saws. Thus the sawdoctor usually finds
hilllself with thill saws that must be tensioned
so that they will run true during operation.

Why does a Sawblade lose its Stiffness
dUl'ing Sawing?
A common, but incorrect answer to this
question has been that loss of stiffness is due
to centrifugal forces. This misconception
about the effects of centrifugal force origi­
nated with cil"cular saws and was nurtured
by the need to vary the treatment for
dilferent running speeds. It is seen to be
wrong because tensioning is also necessary
for band and frame saws which move in a
straight line through the wood and, further­
more, theory shows that centrifugal force
stiffens a rotating disk.
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A more correct explanation involves the
superimposed stresses introduced by heating,
rotation (circular saws), the tightening ap­
paratus (band saws), the guides, and the
sawing force. When the net effect is tension
along the tooth zone the blade will in general
be stable. Thus the art of the sawdoctor is
directed to putting in stresses to counteract
sawing effects that tend to put the tooth zone
in compression. After years of experience he
knows from his shQ:p' tests how the blade
will behave under the complex conditions of
sawing. Recently, scientists have been able
to analyse some of the effects of sawing on
sawblade behaviour but the complexities and
variations are such that the sawdoctor's art
is still important for success.

If centrifugal force always acts to stiffen
the blade there must be factors operating to
overcome this effect and reduce stiffness. Of
these, the most important is heating of the
tooth zone by friction in cutting and sawdust
removal. When a blade is heated near the
teeth this zone expands, However, it is
restrained by the cooler metal alongside and
is thus compressed in a direction parallel to
the tooth-line, like the rail of a train track
heated by the sun, and tends to buckle for
exactly the same reason. The greater the
temperature drop from the tooth zone into
the body of the blade the greater the effect.
Thus it is the steepness of the temperature
drop which is most important. The buckling
is, of course, helped by the sawing force, and
it should be noted that it is not necessary
for the tooth zone to go into strong com­
pression before all stiffness is lost. This is
because vibrational effects are involved. If
you strike a running blade near the teeth with
a hammer to simulate a sawing shock, waves
will travel both forward and backward along
the tooth zone, the backward wave being the
more important for saws. Its speed of back­
ward travel past the wood is found by sub­
tracting the saw speed fr0111 the wave speed.
When the two speeds are equal the backward
wave will stand still, and at the point where
the sawing force acts on it with a certain
frequency the blade will zig and zag in
rhythm with the force. That is, resonance
occurs, and in such cases the blade has



practically no stiffness, like the famous bridge 
collapsed by soldiers marching in step. 
Further, at a certain running speed, as 
successive parts of the blade come opposite 
a steady lateral force they will all be 
zagging in the same direction as the force 
acts, and are then in  resonance with it. Thus, 
under some conditions, a blade may have no 
resistance to the lateral component: of a 
steady sawing force and will d.eviate further 
and further, with catastrophic results. The 
"critical" speed at which this happens is a 
characteristic of the blade and can be 
calculated for a given saw under known 
conditions. From such calculations it 
appears that, presumably as a result of trial 
and error over the years, ruilning speeds are 
not usually as high as the critical speed for 
blades in the usual thickness range cutting 
under average conditions, and a limit to 
thinness has been recognized. However, 
excessive heating of the tooth zone not only 
reduces stiffness but also lowers the critical 
speed very rapidly, and if the running speed 
is reached excessive runout occurs. This is 
what tensioning helps to avoid. 

The basic eRect of tensioning then is to 
introduce internal stresses so that the tooth 
zone is pre-tensioned, raising the critical 
speed of the saw under expected operating 
conditions to a level well above the running 
speed. However, there is a limit to the 
amount of tensioning set by dishing d.ue to 
bulging of the compressed inner zone. 

M1hy is More Te~~sioniug Required at Higher 
Rirmiug Speeds? 
It will be evident that the faster a sawblade is 
to be r u n ,  the higher the sawdoctor must 
raise its critical speed. As it is speeded up, 
a blade approaches its crilical speed even 
when cool but this is less important than the 
several effects of speed on the temperature 
distribution. Firstly, the heat input at tlle 
~oo th  Lone increases in  proportion to the 
square of saw speed and, secondly, if the 
fecd per tooth decreases at the same time the 
inpiit of heat due to friction is increased. As 
a result lhe tooth-zone temperature increases 
rapidly with speed. But (wi~hin limits) this 
alone would not cause trouble if the tem- 
perature was uniform through the blade. 
The cooling effect of windage is one way to 
produce a steeper temperalure drop from the 

tooth zone into the body of the blade as 
speed increases. This increases the restraint 
by the interior on the tooth zone which is 
thus subjected to greater compression. The 
combined effects on the critical speed are 
very great and account for the rapidity with 
which a blade can heat and run off. 

Conventional T e ~ ~ s i o ~ i i ~ l g  
The usual method of tensioning circular saws 
has been to l~ammer the annulus elllbracing 
the central third of the radius. Tlle result is 
judged by lifting one side of the blade so that 
it rests on the bench only at the dialnetrally 
opposite point, and; placing a straight-edge 
fi-om centre to rim perpendicular to the line 
of support. There should be a s~noothly 
curved drop away from the straight-edge as 
the saw is lifted, and this should be uniform 
round the blade. More drop is required for 
grealer tension. The radius of greatest drop 
and the point where it fades out towards the 
rim are matters of individual refinement. 

Circular saw rolling machines have recently 
been used for tensioning, and besides being 
fast allow better control over the operation. 
I11 addition, rolling is a valuable technique 
in the scientific investigation of tensioning. 
For instance, it has been found that if rolling 
is confined to a narrow band, placing it about 
three-quarters of the radius from the centre 
has maximum effect in  raising the natural 
frequency and critical speed. However, there 
is very little record of research into optimum 
I-olling procedure in relation to particular 
sawing conditions. 

Rolling machines cannot eliminate use of 
hammers which, apart from being able to 
reach to the centre of the largest circular 
saws, are required to remove distortions, 
L b l u n ~ p ~ "  (under compression), and "tight 
spots" (under tension) which result from 
hazards of manufacture and operation. 
Levelling and tensioning commonly overlap 
because levelling affects tension, and tension- 
ing tends to accentuate distortion. 

The tension condition of a band saw is also 
observed by lifting it in lengths and, in this 
case, using a gauge with a curved edge. 
Rolling machines were introduced much 
earlier for tensioning band saws, presumably 
because the reach required is less, the gains 
in speed and uniformity of tensioning are 
greater, and they can be used more readily 
for working on tight spots. 

practically no stiffness, like the famous bridge
collapsed by soldiers marching in step.
Further, at a certain running speed, as
successive parts of the blade come opposite
a steady lateral force they will all be
zagging in the same direction as the force
acts, and are then in resonance with it. Thus,
under some conditions, a blade may have no
resistance to the lateral component of a
steady sawing force and will deviate further
and further, with catastrophic results. The
"critical" speed at which this happens is a
characteristic of the blade and can be
calculated for a given saw under known
conditions. From such calculations it
appears that, presumably as a result of trial
and error over the years, running speeds are
not usually as high as the critical speed for
blades in the usual thickness range cutting
under average conditions, and a limit to
thinness has been recognized. However,
excessive heating of the tooth zone not only
reduces stiffness but also lowers the critical
speed very rapidly, and if the running speed
is reached excessive runout occurs. This is
what tensioning helps to avoid.

The basic effect of tensioning then is to
introduce internal stresses so that the tooth
zone is pre-tensioned, raising the critical
speed of the saw under expected operating
conditions to a level well above the running
speed. However, there is a limit to the
amount of tensioning set by dishing due to
bulging of the compressed inner zone.

Why is More Tensioning Required at Higher
Running Speeds'!
It will be evident that the faster a sawblade is
to be run, the higher the sawdoctor must
raise its critical speed. As it is speeded up,
a blade approaches its critical speed even
when cool but this is less important than the
several effects of speed on the temperature
distribution. Firstly, the heat input at the
tooth zone increases in proportion to. the
square of saw speed and, secondly, if the
feed per 1001h decreases at the same time the
input of heat due to friction is increased. As
a result the tooth-zone temperature increases
rapidly with speed. But (within limits) this
alone would not cause trouble if the tem­
perature was uniform through the blade.
The cooling effect of windage is one way to
produce a steeper temperature drop from the

3

tooth zone into the body of the blade as
speed increases. This increases the restraint
by the interior on the tooth zone which is
thus subjected to greater compression. The
combined effects on the critical speed are
very great and account for the rapidity with
which a blade can heat and run off. .

Conventional Tensioning
The usual method of tensioning circular saws
has been to hammer the annulus embracing
the central third of the radius. The result is
judged by lifting one side of the blade so that
it rests on the bench only at the diamelrally
opposite point, and:: 'placing a straight-edge
from centre to rim perpendicular to the line
of support. There should be a smoothly
curved drop away from the straight-edge as
the saw is lifted, and this should be uniform
round the blade. More drop is required for
greater tension. The radius of greatest drop
and the point where it fades out towards the
rim are matters of individual refinement.

Circular saw rolling machines have recently
been used for tensioning, and besides being
fast allow better control over the operation.
In addition, rolling is a valuable technique
in the scientific investigation of tensioning.
For instance, it has been found that if rolling
is confined to a narrow band, placing it about
three-quarters of the radius from the centre
has maximum effect in raising the natural
frequency and critical speed. However, there
is very little record of research into optimum
rolling procedure in relation to particular
sawing conditions.

Rolling machines cannot eliminate use of
hammers which, apart from being able to
reach to the centre of the largest circular
saws, are required to remove distortions,
"lumps" (under compression), and "tight
spots" (under tension) which result from
hazards of manufacture and operation.
Levelling and tensioning commonly overlap
because levelling affects tensi(~m, and tension­
ing tends to accentuate distortion.

The tension condition of a band saw is also
observed by lifting it in lengths and, in this
case, using a gauge with a curved edge.
Rolling machines were introduced much
earlier for tensioning band saws, presumably
because the reach required is less, the gains
in speed and uniformity of tensioning are
greater, and they can be used more readily
for working 011 tight spots.



Other n'Petl10ds of Temioning 
Tensioning large circular saws (over 1200 min) 
is practically impossible by rolling and is hard 
work wilh the hammer. Resort has been 
made to a technique known as heat tension- 
ing (discussed in Newsletter No. 363), in 
which the blade is rotated slowly while oxy 
torclles are played on a zone just below the 
gullet. Afterwards, the rim shrinks more than 
it has expanded and is thus tensioned. It is 
not lcnown how well this method works as 
a regular means of adjusting tension but there 
appear to be limitations. 

The use of packing to heat the central zone 
of a circular saw and thus tension the rim is 
well known, and the principle is receiving new 
attention as a basis for instantly variable 
tension. The idea is to provide conlrollable 
heating near the centre and vary the tern- 
perature there according to the deflections 

occurring at the rim. Thus if a saw tends to 
deviate due to a cllange in sawing conditions, 
the centre would be heated up to reduce the 
temperature gradients and restore tension at 
the rim. The principle inight also be applied 
to band saws, and appears to offer the 
possibility of automatic tension control. 

It might appear that the use of water sprays 
would cool the tooth-line and avoid sleep 
temperature gradients, but sprays are less 
effective in cooling than in preventing resin 
or gun1 deposits 011 the blade. 

Tensioning is just one aspect of sawblade 
stability which is currently receiving much 
scientific attention because it is critical for 
high speed production of accurate sinooth 
surfaces (with miniinal kerf losses) and its 
understanding is essential if thinner, low 
kerf saws are to be utilized in coil~mercial 
milling. 

Organization of the Forest Products Laboratory 

in  response to a iluinber of enquiries an ries, publications, etc:, which was formerly 
organization chart is given below which addressed to the Divis~on of Forest Products, 
shows the arrangement of Sections and areas sllould now be addressed to the Chief of the 
of responsibility. appropriate Division at the Forest Products 

Laboratory, CSIRO, P.O. Box 310, South 
Correspondence concerning technical que- Melbourne, Vic. 3205. 

DIVISlON OF BUILDING RESEARCH DIVISION OF APPLlED CHEMISTRY 

Chief Dr. R. W. R. Muncey Chief Dr. S. D. Hamann 
Asst. Chief Dr. F. A. Blakey Asst. Chief Dr. D. E. Weiss 
Asst. Chief Dr. W. G. K a ~ ~ m a n  I 

Engineering 
(M.  W. Page) 

Forest Conversion- 
Sciencc 
(K. F. Plomley) 

~ i m b e i  SLrucLures 
(N. H. Kloot) 

Preservation Paper Science Wood and Forest 
(N. E. Talnblyn) (Dr. H. G. I-Iiggins) Science 

(Dr. W. E. Hillis) 

-Engineering Science 
(Dr. R. H. Leicester) 

-Physics 
(L. N. Clarke) 

Co~nplele articles may be reprinted fionz lhis Newsletter without special pernlission. If  it is proposed to rise 
I I I I C I I E I ~ ~ C L ~  j?om such articles it1 any other form, permission to publish must first be obfaitierlfro~~z 

the Forest Prodmts Laboratory. 

Printed by CSIRO, Melbourne 

Other l\1ethods of Tensioning
Tensioning large circular saws (over 1200 mm)
is practically impossible by rolling and is hard
work with the hammer. Resort has been
made to a technique known as heat tension­
ing (discussed in Newsletter No. 363), in
which the blade is rotated slowly while oxy
torches are played on a zone just below the
gullet. Afterwards, the rim shrinks more than
it has expanded and is thus tensioned. It is
not known how well this method works as
a regular means of adjusting tension but there
appear to be limitations.

The use of packing to heat the central zone
of a circular saw and thus tension the rim is
well known, and the principle is receiving new
attention as a basis for instantly variable
tension. The idea is to provide controllable
heating near the centre and vary the tem­
perature there according to the deflections

occurring at the rim. Thus if a saw tends to
deviate due to a change in sawing conditions,
the centre would be heated up to reduce the
temperature gradients and restore tension at
the rim. The principle might also be applied
to band saws, and appears to offer the
possibility of automatic tension control.

It might appear that the use of water sprays
would cool the tooth-line and avoid steep
temperature gradients, but sprays are less
effective in cooling than in preventing' resin
or gum deposits on the blade.

Tensioning is just one aspect of sawblade
stability which is currently receiving much
scientific attention because it is critical for
high speed production of accurate smooth
surfaces (with minimal kerf losses) and its
understanding is essential if thinner, low
kerf saws are to be utilized in commercial
milling.

Organization of the Forest Products Laboratory

In response to a number of enquiries an
organization chart is given below which
shows the arrangement of Sections and areas
of responsibility.

Correspondence concerning technical que-

ries, publications, etc., which was formerly
addressed to the Division of Forest Products,
should now be addressed to the Chief of the
appropriate Division at the Forest Products
Laboratory, CSIRO, P.O. Box 310, South
Melbourne, Vie. 3205.

DIVISION OF BUILDING RESEARCH DIVISION OF APPLIED CHEMISTRY

Chief Dr. R. W. R. Muncey Chief Dr. S. D. Hamann
Asst. Chief Dr. F. A. Blakey Asst. Chief Dr. D. E. Weiss
Asst. Chief Dr. W. G. Kauman J

LFOREST PRODUCTS LABORATORY

I

Forest Conversion
Engineering

(M. W. Page)

Forest Conversion
Science
(K. F. PJomley)

Timber Structures
(N. H. Kloot)

-Engineering Science
(Dr. R. H. Leicester)

Preservation
(N. E. Tamblyn)

-Physics
(L. N. Clarke)

Paper Science Wood and Forest
(DI'. H. G. Higgins) Science

(Dr. W. E. Hillis)

Complete articles may be reprinted /ram this Newsletter without special permission. If it is proposed to use
I material from such articles in any other form, permission to publish must first be obtained from

the Forest Products Laboratory.
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Termites and Quarantine in - ,A~stra I ia  
By N. Tanddyn, Preservation Sect-ion 

The Australian Policy 
In   no st counlries today there are sound 
reasons for tryiug to prevent the introduction 
of some insects, animals, plants, or diseases. 
The most salisfaclory way of achieving this 
is to set up a Government Quarantine 
Service will1 virtually absolute power to 
decide which imports shall be prohi bi ted, 
which shall be subject to inspection, and 
what trealmeuts or other safety precautions 
shall be required. I11 Australia this function, 
in regard to imporl of timber, is carried out 
by the Plant Quarantine Branch of the 
Deparlment of Health, and is here referred 
to as "Quarantine". 

To be s~~ccessf~d, Quarantine must set an 
uncompro~nising standard which is much 
higher than considered necessary in probably 
ally other national, commercial, or private 
activity. 1f a business fails to reach a desired 
largel, there is us~~ally plenty of scope to 
retrieve the si l~~ation or to write it off to 
experience. U~lfortunately this is not so 
wilh Quarantine, for every time the barrier is 
breached and a pest becomes established, 
eradication usually is either impossible or 
enormo~~sly COSLIY. Also, Quarantine stands 
accuscd in the eyes of Lhe nation, which is 
likely to be with a control bill of 
millions of dollars a year. The scores of 
examples of this include pests such as the 
white cabbage butterfly (Pier-is r-upne), one of 
many introduced insects in Auslralia costing 
a lot of money each year; the Sirex wood 
wasp in  Victoria and Tasmania; a ~ l d  the 
E uropean house borer (f.Iylofrzlyes bajzilrrs) in 

Brisbane, which fortunately was eradicated- 
at a cost of about three-quarters of a million 
dollars. There are inany examples from other 
countries: two classical ones are the chestnut 
blight fungus which wiped out virtually all 
the chestnuts in America and the Dutch elm 
disease, spread by a Scolytid beetle, which is 
now slowly but surely exterminating the 
American elm. , 

It might be argued that these are selected 
examples and there are many other insects 
of minor importance which we spend fa.r too 
much effort trying to exclude. For example, 
we have plenty of pin-hole borers in Australia 
so would it matter if a few more species were 
imported from M-alaysia or New Guinea? 
The a.nswer to this is that Quarantine must 
operate on a no-risk policy and cannot afford 
to assume that soinething that seems to be a 
minor pest would, in fact, prove to be so 
when introduced into another country. No 
entomologist would want the responsibility 
for such a decision and Quarantine should 
not be expected to take the gamble. 

Thus, it can be seen that our quarantine 
policy is a sound one. Because we are an 
island with relatively few ports and are free 
from many pests and diseases, we are 
justified in exercising our policy with more 
stringency than is necessary in many other 
countries. 

Termites 
On this basis, let us now look at the attitude 
of Quarantine to the introduction of termites 
from overseas. There is concern at the danger 
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Termites and Quarantine in ':Australia
By N. Tamblyn, Preservation Section

The Australian Policy
I n most countries today there are sound
reasons for trying to prevent the introduction
of some insects, animals, plants, or diseases.
The most sa tisfactory way of achieving this
is lo set up a Government Quarantine
Service with virtually absolute power to
de~ide which imports shall be prohibited,
whlch shall be subject to inspection, and
what treatments or other safety precautions
shall be required. In Australia this function. '
111 regard to import of timber, is carried out
by the Plant Quarantine Branch of the
Department of Health, and is here referred
to as "Quarantine".

To be successful, Quarantine must set an
uncompromising standard which is much
higher than considered necessary in probably
any other national, commercial, or private
activity. If a business fails to reach a desired
target, there is usually plenty of scope to
retrieve the situation or to write it off to
experience. Unfortunately this is not so
with Quarantine, for every time the barrier is
breached. and a pest becomes established,
eradication usually is either impossible or
enormously costly. Also, Quarantine stands
c~ccused in the eyes of the nation, which is
likely to be faced with a control bill of
millions of dollars a year. The scores of
examples of this include pests such as the
white cabbage butterfly (Pieris rapae), one of
many introduced insects in Australia costing
a lot of money each year; the Sirex wood
wasp in Victoria and Tasmania; and the
European house borer (Hylotrupes bajulus) in
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Brisbane, which fortunately was eradicated­
at a cost of about three-quarters of a million
dollars. There are many examples from other
countries: two classical ones are the chestnut
blight fungus which wiped out virtually all
the chestnuts in America and the Dutch elm
disease, spread by a Scolytid beetle, which is
now slowly but surely exterminating the
American elm.

It might be argued that these are selected
examples and there are many other insects
of minor importance which we spend far too
much effort trying to exclude. For example,
we have plenty of pin-hole borers in Australia
so would it matter if a few more species were
imported from Malaysia or New Guinea?
The answer to this is that Quarantine must
operate on a no-risk policy and cannot afford
to assume that something that seems to be a
minor pest would, in fact, prove to be so
when introduced into another country. No
entomologist would want the responsibility
for such Cl decision and Quarantine should
not be expected to take the gamble.

Thus, it can be seen that our quarantine
policy is a sound one. Because we are an
island with relatively few ports and are free
from many pests and diseases, we are
justified in exercising our policy with more
stringency than is necessary in many other
countries.

Termites
On this basis, let us now look at the attitude
of Quarantine to the introduction of termites
from overseas. There is concern at the danger



from establishme~lt of the West lndian 
dry-wood termite (Cryytoter*mes brevis) and, 
to a lesser extent, from some other dry-wood 
species (C. cj~~zoceylzaliis, C. dzideyi, and 
C. ha~)iIaizdi). C. brevis has a wide distribution 
over the West Indies, Mexico, Soul11 America, 
and Florida and seems to have become 
established in Soutll Africa in the Durban 
area about 50 years ago. In 1950 a South 
African Conunittee investigating wood-boring 
insects reported as follows. "There is no 
dou bt Illat C~.)~ptoterl?zes brevis constitutes a 
graver threat to buildings and houses than 
any other wood-boring insect known to exist 
in this country. This insect is capable of 
infesting all types of timber, hardwood as 
well as softwood, heartwood as well as 
sapwood." The South Africans were so 
impressed \vi th the destructive potential of 
this termite that some years ago they enacted 
legislation forbidding the use of any un- 
treated wood in the infested areas and the 
lnovement of timber out of the areas. 

It seems that there is now a small infes- 
tation of Ci.j,ytotermes brevis at Maryborough 
in Queensland, and that costly measures will 
be necessary to eradicate it, with a good 
chance of failure. 

The other termite species Quarantine is 
walching for very closely is Coptotemles 
~ f o r ~ ~ ~ o s n ~ ~ i t s ,  which is indigenous to China, 
Taiwan, and Japan. It was introduced to 
South Africa about 1925, and has recently 
become established in southern U.S.A. It is 
a very vigorous and destructive species that 
would undoubtedly flourish in Australia. To 
what extent it would add to the hazard from 
the indigenous Coptote~mes species is un- 
known. However, no one, least of all 
Quarantine, can lake any risks, since a new 
and particularly voracious species might well 
produce some attributes different from those 
of the indigenous species. 

Timber ini~ports atid Coutainers 
'I'heorelically, all timber and timber products 
that could conlaiu live insects are subject to 
quarantiile inspection before leaving the area 
of the port of entry. How critical this inspec- 
tion is depends partly on the degree of risk 
involved and partly on the physical and 
economic practicability of making a complete 
inspection. It is obvious that every piece in a 
large consignment of sawn timber cannot be 
looked at separately on all faces, and it is 

sometiiiles said that because this is not done 
a risk is taken and that this same risk should 
be taken with all other wooden articles. 

This, of course, is wrong, and in fact part 
of the necessary skill of the inspector is in 
knowing what he is looking for and how 
critical his inspection should be. There is a 
difference in the risk between new timber and 
older wooden articles. Tnsects present in the 
former generally cannot reinfest the wood 
and must emerge, mate, and find a suitable 
living host or fresh green timber. Insects in 
older dry wood are usually species that can 
reinfest the parent material and spread at 
leisure to other dry -woodwork. Here the 
cllalices of successf~il establishment are a 
lot higher than in recently cut material. 

The difference is accentuated with cargo 
containers which are now rapidly becoming 
the standard way of shipping most corn- 
modities. It is estimated that a shipping 
container should have a life of from 10 to 
15 years and make probably 800 journeys to 
scores of different ports. It may then end up 
somewhere in Australia as a temporary 
shed, a child's play house, or something 
similar. After 15 or 20 years of travelling 
around the world it has had more cllance of 
becoming insect-infested than almost any 
other conceivable wooden article. Quaran- 
tine is therefore justified in setting very 
stringent requirements for any shipping con- 
tainer coming into Australia which will be 
removed and unloaded away f r o n ~  the port. 
In these containers all wooden components 
must be treated wit11 wood preservatives 
guaranteed to be completely effective against 
all timber-boring insects and to last for, say, 
20 years. I n  their boolclet on cargo containers, 
Quarantine list the acceptable preservatives 
and state that at least two-thirds of the 
cross-section of all timber must be penetrated 
with the preservative. These requirements, 
which must be certified on the container, are 
meeting a great deal of opposition from other 
countries, especially those which do not liave 
a very rigid quarantine and which do not 
understand tha.t Australia is still in a very 
favourable position with regard to lnany 
insect pests. 

We support Quarantine in this matter and 
liave spent ~nucll time explaining (and 
defending) these requirements to container 
manufacturers, whose main colnplaint is 
that very few timbers ase sufficiently per- 

from establishment of the West Indian
dry-wood termite (Cryptotel'mes brevis) and,
to a lesser extent, from some other dry-wood
species (C. cynocephalus, C. dudleyi, and
C. havilandi). C. brevis has a wide distribution
over the West Indies, Mexico, South America,
and Florida and seems to have become
established in South Africa in the Durban
area about 50 years ago. In 1950 a South
African Comrnittee investigating wood-boring
insects reported as follows. "There is no
doubt that Cryptotermes brevis constitutes a
graver threat to buildings and houses than
any other wood-boring insect known to exist
in this country. This insect is capable of
infesting all types of timber, hardwood as
well as softwood, heartwood as well as
sapwood." The South Africans were so
impressed with the destructive potential of
this termite that some years ago they enacted
legislation forbidding the use of any un­
treated wood in the infested areas and the
movement of timber out of the areas.

It seems that there is now a small infes­
tation of Cryptotermes brevis at Maryborough
in Queensland, and that costly measures will
be necessary to eradicate it, with a good
chance of failure.

The other termite species Quarantine is
watching for very closely is CoptoterlJles
formosal'lus, which is indigenous to China,
Taiwan, and Japan. It was introduced to
South Africa about 1925, and has recently
become established in southern D.S.A. It is
a very vigorous and destructive species that
would undoubtedly flourish in Australia. To
what extent it would add to the hazard from
the indigenous Coptotermes species is un­
known. However, no one, least of all
Quarantine, can take any risks, since a new
and particularly voracious species might well
produce some attributes different from those
of the indigenous species.

Timber Imports and Containers
Theoretically, all timber and timber products
that could contain live insects are subject to
quarantine inspection before leaving the area
of the port of entry. How critical this inspec­
tion is depends partly on the degree of risk
involved and partly on the physical and
economic practicability of making a complete
inspection. It is obvious that every piece in a
large consignment of sawn timber cannot be
looked at separately on all faces, and it is
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sometimes said that because this is not done
a risk is taken and that this same risk should
be taken with all other wooden articles.

This, of course, is wrong, and in fact part
of the necessary skill of the inspector is in
knowing what he is looking for and how
critical his inspection should be. There is a
difference in the risk between new timber and
older wooden articles. Insects present in the
former generally cannot reinfest the wood
and must emerge, mate, and find a suitable
living host or fresh green timber. Insects in
older dry wood are usually species that can
reinfest the parent material and spread at
leisure to other dry.woodwork. Here the
chances of successftJl establishment are a
lot higher than in recently cut material.

The difference is accentuated with cargo
containers which are now rapidly becoming
the standard way of shipping most com­
modities. It is estimated that a shipping
container should have a life of from ]0 to
15 years and make probably 800 journeys to
scores of different ports. It may then end up
somewhere in Australia as a temporary
shed, a child's play house, or something
similar. After 15 or 20 years of travelling
around the world it has had more chance of
becoming insect-infested than almost any
other conceivable wooden article. Quaran­
tine is therefore justified in setting very
stringent requirements for any shipping con­
tainer coming into Australia which will be
removed and unloaded away from the port.
In these containers all wooden components
must be treated with wood preservatives
guaranteed to be completely effective against
all timber-boring insects and to last for, say,
20 years. In their booklet on cargo containers,
Quarantine list the acceptable preservatives
and state that at least two-thirds of the
cross-section of all timber must be penetrated
with the preservative. These requirements,
which must be certified on the container, are
meeting a great deal of opposition from other
countries, especially those which do not have
a very rigid quarantine and which do not
understand that Australia is still in Cl very
favourable position with regard to many
insect pests.

We support Quarantine in this matter and
have spent much time explaining (and
defending) these requirements to container
manufacturers, whose main complaint is
that very few timbers are sufficiently per-



meable to meet the penetration requirements. without unloading (FCLs). Otherwise, no 
It is also necessary to explain that this such treatment is mandatory as the contain- 
requirement applies only to containers for ers will be unloaded at terminal depots 
immediate release from the port depots and are then accessible for inspection (LCLs). 

FOREST PRODUCTS OR SUBSTITUTES 
(RPslr~llP oj' n yuper presented by Dr. W. E. 
Hillis, Wood and Forest Science, to the 43rd 
Congress of' the A ustrnlian a i d  N e ~ v  Zealaid 
Association for /he Advance171e1lt of Scie~lce) 

Woou is more than just another raw material 
for the building and pulp industries, trees are 
an integral part of our fragile environment. 
Since the world's wood requirements will 
increase considerably in the coming years, 
previously unexploited forests and new 
plantations will be called on to meet this 
need. It is important that this be viewed in 
relation to the overall environmental situation. 

At the present time Australia is an under- 
consumer of forest products in relation to 
national income, and it is anticipated that the 
total consumption per head will rise. Today 
only about 2-4"/,f our land area is under 
economically exploitable forest althougl~ this 
could be doubled. The world trade situation 
in wood is rapidly reaching a point where all 
accessible resources will be fully exploited, 
and in the Pacific region the large remaining 
forest areas of New Guinea and Indonesia 
are now being opened up. 

There will also be an increase in the demand 
for substitute materials to support the present 
use of forest products. Although these 
malerials are often cheaper than wood, there 
is a strong possibility that in the future they 
could be loaded with a "disposal" charge, 
since some of them can pose a serious 
problem on conlpletion of their service. 
Concrete is an example of this problem. 

Metals, on the other hand, can be re-used 
to a certain extent so that their disposal 
presents less of a problem; however, their 
manufiacture can cause pollution. 

Synthetic paper made from polyetl~ylene is 
creating interest in Japan, where currently 
4600 tons/annunl are being produced by one 
finn. This will be expanded to 40,000 tons in 
1973, with demand rising rapidly in spite of 
certain inherent disadvantages. Disposal 
of this material after use, however, is likely 

to present serious difficulties. In addition, the 
source of such plastics is crude oil or natural 
gas, which are not available in unlimited 
quantity. Hence the question of using a 
non-renewable resource in place of a per- 
petually renewable fo~est  resource must be 
considered. 

Three basic natural resources that are 
considered renewable, and are interdependent, 
are air, water, and forests. The pollution of 
air and water is a topic now receiving world- 
wide attention. Already the sulphur dioxide 
content of air adjacent to large industrial 
centres has risen significantly, and with this 
increased acidity Ihe productivity of neigh- 
bouring forests will be lowered by the 
leaching of nutrients from leaves and soil. 
With the global mixing of air, its deteriora- 
tion will affect all plant growth. This could 
have serious consequences as forests have two 
very large-scale roles in relation to the 
environment. These are the regeneration of 
oxygen from carbon dioxide and the main- 
tenance of the terrestrial heat budget. 
Strillgent controls are coming into force all 
over the world to limit the entry of pollutants 
into streams and lakes. The area of land under 
forest nlust be increased to prevent f~lrther 
loss or deterioration of our fresh water 
supplies. 

Forests also play a big part in man's 
relaxation and recreation, and increasing 
einphasis is being put on the social aspects of 
forestry. This will result in  greater areas of 
mu1 ti-purpose forests, where the production 
of wood will finance the provision of a 
recreational asset. 

Thus in spite of inroads by substitute 
materials, forest products have two major 
advantages: disposal is not a significant 
problem and they are produced from a largely 
renewable resource. The assessment of the 
intrinsic value of wood from a multi-purpose 
forest of the future could pose some interest- 
ing economic problems. 

Foresters are already tackling the challenges 

meable to meet the penetration requirements.
It is also necessary to explain that this
requirement applies only to containers for
immediate release from the port depots

without unloading (FCLs). Otherwise, no
such treatment is mandatory as the contain­
ers will be unloaded at terminal depots
and are then accessible for inspection (LCLs).

FOREST PRODUCTS OR SUBSTITUTES
(ReswlIe of a paper presented by Dr. W. E.
HiIlis, Wood and Forest Science, to the 43rd
Congress of the Australian and New Zealand
Association for the Advancement of Science)

WOOD is more than just another raw material
for the building and pulp industries, trees are
an integral part of our fragile environment.

.Since the world's wood requirements will
increase considerably in the coming years,
previously unexploited forests and new
plaritations will be called on to meet this
need. It is important that this be viewed in
relation to the overall environmental situation.

At the present time Australia is an under­
consumer of forest products in relation to
national income, and it is anticipated that the
total consumption per head will rise. Today
only about 2-4 % of our land area is under
economically exploitable forest although this
could be doubled. The world trade situation
in wood is rapidly reaching a point where all
accessible resources will by fully exploited,
and in the Pacific region the large remaining
forest areas of New Guinea and Indonesia
are now being opened up.

There will also be an increase in the demand
for substitute materials to support the present
use of forest products. Although these
materials are often cheaper than wood, there
is a strong possibility that in the future they
could be loaded with a "disposal" charge,
since some of them can pose a serious
problem on completion of their service.
Concrete is an example of this problem.

Metals, on the other hand, can be re-used
to a certain extent so that their disposal
presents less of a problem; however, their
manufacture can cause pollution.

Synthetic paper made from polyethylene is
creating interest in Japan, where currently
4600 tons/annum are being produced by one
finn. This will be expanded to 40,000 tons in
1973, with demand rising rapidly in spite of
certain inherent disadvantages. Disposal
of this material after use, however, is likely
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to present serious difficulties. In addition, the
source of such plastics is crude oil or natural
gas, which are not available in unlimited
quantity. Hence the question of using a
non-renewable resource in place of a per­
petually renewable [Ol;est resource must be
considered. !

Three basic natural resources that are
considered renewable, and are interdependent,
are air, water, and forests. The pollution of
air and water is a topic now receiving world­
wide attention. Already the sulphur dioxide
content of air adjacent to large industrial
centres has risen significantly, and with this
increased acidity the productivity of neigh­
bouring forests will be lowered by the
leaching of nutrients from leaves and soil.
With the global mixing of air, its deteriora­
tion will affect all plant growth. This could
have serious consequences as forests have two
very large-scale roles in relation to the
environment. These are the regeneration of
oxygen from carbon dioxide and the main­
tenance of the terrestrial heat budget.
Stringent controls are coming into force all
over the world to limit the entry of pollutants
into streams and lakes. The area of land under
forest must be increased to prevent further
loss or deterioration of our fresh water
supplies.

Forests also play a big part in man's
relaxation and recreation, and increasing
emphasis is being put on the social aspects of
forestry. This will result in greater areas of
multi-purpose forests, where the production
of wood will finance the provision of a
recreational asset. .

Thus in spite of inroads by substitute
materials, forest products have two major
advantages: disposal is not a significant
problem and they are produced from a largely
renewable resource. The assessment of the
intrinsic value of wood from a multi-purpose
forest of the future could pose some interest­
ing economic problems.

Foresters are already tackling the challenges



in tlls ci~ltivation and ma~~ageinent of the 
future forests. I-iowever, other probleins 
rn~lsl also be solved iS the wood produced is 
Lo compzte econoinically will1 other materials. 

The forester and wood scientist imst 
collaborate to produce wood of the optiinum 
qualily, and new ~net l~ods of l~arvesting and 
management must be developed. Biological 
problem atyecling wood quality must be 
solved and possible modiiications nlade to 
present technology to cope with wood of 
variable quality. Further research to direct 

its best utilization from a regional and a 
national viewpoint may also be necessary. 

Ti~teg~ation of industries to achieve maxi- 
mum utilization of the wood produced will be 
essential. With integration of all research 
and development effort from tree breeding to 
utilization and promotion, and with a 
d.edication similar to that shown by industries 
promoting wood substit~~tes, not only could 
the supply and consumption of forest products 
be increased but, at the same time, a better 
environment for lnankind could be achieved. 

Note on the Light Timber Framing . :- 

I N  THE SEVERAL MONTHS since AS CA38, the 
SAA Light Timber Framing Code, was 
issued, many have had an opportunity to 
examine the Code a ~ l d  its tables in some 
detail. From the enquiries received, it is 
apparent that a number of people are rather 
pu~zled al what appear to be anomalous 
values in the span tables. As it is important 
fos the Code to find general acceptance, it is 
necessary that these apparently anomalous 
values be recog~lized as valid. They are 
neither lypographical mistakes nor errors of 
calculalion. These notes are intended to 
indicate in general terms the basis of cal- 
c~llalion of the span tables and to explain the 
reasons for the seemingly odd values. 

To obtain the maxiinum allowable span for 
a given timber section of a particular stress 
grade, four criteria had to be satisfied in 
every case. When subjected to the loadi~lg 
prescribed in the SAA Loading Code, each 
member had to be sl~own to be 

(i) s ak  under bending stresses, 
(ii) saFe under shear stress, 

( i i i )  suflic~en~ly stiff that it would not deflect 
more than an acceptable amount under live 
(short-duration) loads, e.g. under the weight 
oC a man walking on a floor, 

(iv) suliiciently stiff  hat it would not deflect 
more t l~an an acceptable a m o ~ ~ a t  under dead 
(long-duration) loads, e.g. under the weight 
of the Liles or other covering on a roof. 

Altl~ough all four conditions had to be 
satisfied, obviously for a pariicular type of 
member of given cross-section and stress 
grade, one of the four became the critical one 

t'; 

determining the inaxi~l~um allowable span 
for this member. Thus, in the tables of 
AS CA38, e.g. in Table 16 for iloor joists, one 
or other of these four criteria determined the 
allowable span in different parts of the table. 
In general, bending strength is critical for 
combinatioils of low stress grade and small 
timber sizes, whilst one or other of the two 
stiK11ess criteria tends to be critical for larger 
sizes. 

As stress grade is' an indicator of bending 
strength, as in Table 16, where bending 
strength is critical, the allowable span for a 
given inember size increases as the stress 
grade becomes higher, regardless of whetller 
the timber is green or dry. 

However, for a member of a given size and 
initially in the green condition the deflection 
under a dead load is greater (of the order of 
1 4  times) than for a nleinber of the same 
size seasoned and subjected to the same dead 
load. Hence when a limit is set on the allow- 
able deflection under dead loads, a seasoned 
member of a given size can be used over a 
longer span than a green member of the same 
size and stress grade. On relatively long spans, 
the seasoned member can be used on greater 
spans than a green member of the same size 
but of an even higher stress grade. Several 
examples of this apparently anomalous but 
perfectly valid result can be seen in various 
tables of the Light Timber Framing Code, 
where 800f radiata pine il~arlteted only in the 
seasoned condition can be used on longer 
spans than are allowable for lOOOf and even 
1250f grades of other timbers in the green 
condition. 

in the cultivation and. management of the
future forests. However, other problems
mllst also be solved if the wood produced is
la compete economically with other materials.

The forester and. wood. scientist must
collaborate to produce wood of the optimum
quality, and new methods of harvesting and
management must be developed. Biological
problems affecting wood quality must be
solved and possible modifications made to
present technology to cope with wood of
variable quality. Further research to direct

its best utilization from a regional and a
national viewpoint may also be necessary.

Integration of industries to achieve maxi­
mum utilization of the wood produced will be
essential. With integration of all research
and development effort from tree breeding to
utilization and promotion, and with a
dedication similar to that shown by industries
promoting wood substitutes, not only could
the supply and consumption afforest products
be increased but, at the same time, a better
environment for mankind could be achieved.

IN THE SEVERAL MONTHS since AS CA38, the
SAA Light Timber Framing Code, was
issued, many have had an opportunity to
examine the Code and its tables in some
detail. From the enquiries received, it is
apparent that a number of people are rather
puzzled at what appear to be anomalous
values in the span tables. As it is important
for the Code to find general acceptance, it is
necessary that these apparently anomalous
values be recognized as valid. They are
neither typographical mistakes nor errors of
ca1cula lion. These notes are intended to
indicate in general terms the basis of cal­
culation of the span tables and to explain the
reasons for the seemingly odd values.

To obtain the maximum allowable span for
a given timber section of a particular stress
grade, four criteria had to be satisfied in
every case. When subjected to the loading
prescribed. in the SAA Loading Code, each
member had to be shown to be

(i) safe under bend.ing stresses,
(ii) safe under shear stress,

(iii) sufhciently stiff that it would not deflect
more than an acceptable amount under live
(short-duration) loads, e.g. under the weight
of a man walking on a floor,

(iv) sulliciently stiff that it would not deflect
more than an acceptable amount under dead
(long-duration) loads, e.g. under the weight
of the liles or other covering on a roof.

Although all four conditions had to be
satisfied, obviously for a particular type of
member of given cross-section and stress
grade, onc of the four became the critical one

Note on the light Timber FramiQgCode
to';

determining the maximum allowable span
for this member. Thus, in the tables of
AS CA38, e.g. in Table 16 for floor joists, one
or other of these four criteria determined the
allowable span in different parts of the table.
In general, bending strength is critical for
combinations of low stress grade and small
timber sizes, whilst one or other of the two
s~iffness criteria tends to be critical for larger
Sizes.

As stress grade is' an indicator of bending
strength, as in Table 16, where bending
strength is critical, the allowable span for a
given member size increases as the stress
grade becomes higher, regardless of whether
the timber is green or dry.

However, for a member of a given size and
initially in the green condition the deflection
under a dead load is greater (of the order of
I! times) than for a member of the same
size seasoned and subjected to the same dead
load. Hence when a limit is set on the allow­
able deflection under dead loads, a seasoned
member of a given size can be used over a
longer span than a green member of the same
size and stress grade. On relatively long spans,
the seasoned member can be used on greater
spans than a green member of the same size
but of an even higher stress grade. Several
examples of this apparently anomalous but
perfectly valid result can be seen in various
tables of the Light Timber Framing Code,
where 800f radiata pine marketed only in the
seasoned condition can be used on longer
spans than are allowable for IOOOf and even
12501' grades of other timbers in the green
condition.

Complete Clrticles lIIay be reprinted from this Newsletter without special permission. If it is proposed to use
material from such articles in any other form, permission to publish must first be obtained from

the Forest Products Laboratory.
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Development of the Wood Chip 
Export Industry 
By H. G. Higgins, Officer-in-Charge, 

Paper Science Section, Division of Applied Chemistry 

The Demand for Chips 
Japan provides the main market for wood 
chips. The pulp and paper industry there has 
been expanding rapidly, and 1970 estimates 
indicated that paper and board production 
could undergo a nearly three-fold increase in 
the next 20 years, accompanied by a corre- 
sponding rise in pulpwood consumption. It 
is anticipated that domestic pulpwood pro- 
duction could rise by less than 50 % over the 
same period. The long-term picture, there- 
fore, is of a large demand for wood chips 
from overseas. The extent to which the 
expailsion of pulping capacity will be 
modified by environmental pressures is not 
clear, and is indeed dependent on future 
tecllnological advances in pulping, chemical 
recovery, and effluent treatment processes. 
liowever, the denland for raw material is not 
likely to be affected greatly by this factor, 
althoug1-1 it could well lead to a greater degree 
of local processing of chips in the exporting 
counlry. 

Sources of Chips for Japan other than 
Australia arid Papila New Guir~ea 
At present Japan is inlporting chips from the 
west coast of the U.S.A. and from Alaska, 
Malaysia, New Zealand, and Australia. The 
American exports comnleilced in 1965 and 
the main species are Douglas fir, hemlock, 
and spruce. It is said that no very large 

increases in chip exports call be expected from 
this region. The countries of South-east Asia 
which have large resources of tropical 
forests, e.g. the'Philippines, Indonesia (part- 
icularly Kaliinantan and West Irian), and 
Malaysia are potential exporters of wood 
chips to Japan. The Japanese inills have had 
some experience in pulping a few tropical 
species, particularly lauan which is available 
as chips from sawmill and plywood mill 
waste. Rubberwood is also being chipped in 
considerable quantities at Port Swettenham 
in Malaysia; Mangroves constitute another 
large resource. 

The coniferous forests of the northern part 
of the U.S.S.R. might be considered as a 
source of chips for export to Japan but there 
are a nuinber of difficulties, including the 
wood requirements of the U.S.S.R. for 
internal industrial growth, the remoteness of 
many forests from centres of population and 
the consequent long transport hauls, the fact 
that nlany of the northern ports are shallow 
and ice-free for only four months of the year, 
and the difference in econoinic structure 
between the two countries. 

In New Zealand wood chips are being 
exported through the port of Nelson, the 
agreement providing for the supply of 
200,000 tons of chips per annum for seven 
years from 1969. The wood species include 
a number of conifers, and the areas to be 
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Paper Science Section, Division of Applied Chemistry

The Demand for Chips
Japan provides the main market for wood
chips. The pulp and paper industry there has
been expanding rapidly, and 1970 estimates
indicated that paper and board production
could undergo a nearly three-fold increase in
the next 20 years, accompanied by a corre­
sponding rise in pulpwood consumption. It
is anticipated that domestic pulpwood pro­
duction could rise by less than 50 %over the
same period. The long-term picture, there­
fore, is of a large demand for wood chips
from overseas. The extent to which the
expansion of pulping capacity will be
modified by environmental pressures is not
clear, and is indeed dependent on future
technological advances in pulping, chemical
recovery, and effluent treatment processes.
l-lowever, the demand for raw material is not
likely to be affected greatly by this factor,
although it could well lead to a greater degree
of local processing of chips in the exporting
country.

Sources of Chips for Japan other than
Australia ami Papua New Guinea
At present Japan is importing chips from the
west coast of the U.S.A. and from Alaska,
Malaysia,New Zealand, and Australia. The
American exports commenced in 1965 and
the main species are Douglas fir, hemlock,
and spruce. It is said that no very large
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increases in chip exports can be expected from
this region. The countries of South-east Asia
which have large resources of tropical
forests, e.g. the Philippines, Indonesia (part­
icularly Kalimantan and West Irian), and
Malaysia are potential exporters of wood
chips to Japan. The Japanese mills have had
some experience in pulping a few tropical
species, particularly lauan which is available
as chips from sawmill and plywood mill
waste. Rubberwood is also being chipped in·
considerable quantities at Port Swettenham
in Malaysia~ Mangroves constitute another
large resource.

The coniferous forests of the northern part
of the U.S.S.R. might be considered as a
source of chips for export to Japan but there
are a number of difficulties, including the
wood requirements of the U.S.S.R. for
internal industrial growth, the remoteness of
many forests from centres of population and
the consequent long transport hauls, the fact
that many of the northern ports are shallow
and ice-free for only four months of the year,
and the difference in economic structure
between the two countries.

In New Zealand wood chips are being
exported through the port of Nelson, the
agreement providing for the supply of
200,000 tons of chips per annum for seven
years from 1969. The wood species include
a number of conifers, and the areas to be



clear felled will be replanted inainly with 
radiata pine. 

Reports have appeared on the possibility 
of Japan importing eucalypt wood chips from 
South Africa through Durban, and from 
Brazil. India and some Pacific islands have 
also bee11 suggested as possible chip suppliers. 

Pulpwood Available in Australia for Chip 
Export 
The pulpwood resources of Australia have 
been only partly utilized by existing pulp 
mills, the first of which was established only 
33 years ago. At present, excluding hard- 
board production, eucalypts are pulped in 
six Australian mills, four in Tasinania and 
two in Victoria, and by six processes: kraft, 
neutral sulphite, soda, cold soda, ground- 
wood, and cheinigroundwood. In Victoria, 
eucalypts suitable for chipping and pulping, 
fro111 the stringybark, gum, and peppermint 
groups, are available in East Gippsland in 
quantities suflicient for chip export, the 
major i~npediment being a lack of adequate 
ports. 

In New South Wales, which at present has 
not a single pulp inill, 74 million cubic feet 
per annuin is available, a large quantity of 
which is not being used and is not committed. 
The establishrnent of new wood chip or pulp 
industries, particularly on the north coast, 
could meail considerable ecoilonlic benefit to 
the sawmilling industry. Tasnlania is already 
reaching an advanced stage of development 
in chipping and pulping enterprises. The 
softwood economy of South Australia is 
providing an integrated forest products 
industry, including two pulp mills. In 
Q~~eensland the present production of cheini- 
mechanical pulp froin slash pine represents 
only a sn-~all usage of the softwood resources 
that are becoining available in the south- 
east of the State; pulpwood will be available 
froin plantation thiilnings of slash, loblolly, 
Caribbean, and hoop pine. Considerable 
quantities of eucalypts of intermediate and 
high density occur in the south and central 
coastal regions respectively, and in the far 
north. Semi-tropical rain forests are also 
found in the northern coastal regions. Queens- 
land is served by many good ports and the 
feasibilily of chip export would seem to 
depend principally on the amouilts of wood 
available in particular areas. Western Aus- 

tralia has no chipping or pulping industry, 
but attention is being given to the possible 
export of chips, particularly marri, through 
the port of Bunbury. Ti1 the Northern 
Territory, large amounts of high-density 
eucalypts are available, and considerable 
attention is being paid to the possibility of 
iilcorporating pulp froin these species into 
furnishes for various end uses, and to the 
properties of blends of pulps from high- and 
low-density species. 

Chip Export Projects in Australia 
Projects under way in Australia include those 
located at Eden, N.SdW. (Harris-Daishowa), 
which colninenced operations in 1970, and 
at Triabunna, Tas. (Tasmanian Pulp and 
Forest Holdings), which started this year. 
Two other projects are plaimed for Long 
Reach, Tas. (Associated Pulp and Payer 
Mills and Northern Woodchips), both to 
commence in 1972. It is planned that each 
of these enterprises will supply 600,000 to 
700,000 green long tons of chips per year 
after an initial period, and in some instances 
the amounts could be considerably higher. 
Each project will provide employ~llent for 
several hundred people. In at least three of 
the statements issued, reference is made to 
the fact that a new pulp inill is envisaged 
within from 7 to 15 years. The Triabuilna 
project is thought to be based on the supply 
of two-thirds old wood and one-third 
regrowth at an average basic density in the 
vicinity of 34 Ib/ft3. The Northern Wood- 
chips project is to be supplied from sawlnill 
residue and privately owned forest lands. 

The Pu1p;and Paper Industry in Japan 
The Japanese pulp and paper industry shows 
a number of technical features relevant to the 
international wood chip trade. These 
include : 

Diversity of materials, processes, and 
products in the saine mill 
@ Decline in sulphite pulp production from 
over 40% to about 10% over last 20 years 

Rise in production of bleached lcraft pulp 
from almost nothing to nearly 30% over the 
saine period 

Increase in use of hardwoods over the last 
20 years from zero to almost 60%, and 
experience of the industry in hardwood 
pulping and use of hardwood pulps 

clear felled will be replanted mainly with
radiata pine.

Reports have appeared on the possibility
of Japan importing eucalypt wood chips from
South Africa through Durban, and from
Brazil. India and some Pacific islands have
also been suggested as possible chip suppliers.

Pulpwood Available in Australia for Chip
Export
The pulpwood resources of Australia have
been only partly utilized by existing pulp
mills, the first of which was established only
33 years ago. At present, excluding hard­
board production, eucalypts are pulped in
six Australian mills, four in Tasmania and
two in Victoria, and by six processes: kraft,
neutral sulphite, soda, cold soda, ground­
wood, and chemigroundwood. In Victoria,
eucalypts suitable for chipping and pulping,
from the stringybark, gum, and peppermint
groups, are available in East Gippsland in
quantities sufficient for chip export, the
major impediment being a lack of adequate
ports.

In New South Wales, which at present has
not a single pulp mill, 74 million cubic feet
per annum is available, a large quantity of
which is not being used and is not committed.
The establishment of new wood chip or pulp
industries, particularly on the north coast,
could mean considerable economic benefit to
the sawmilling industry. Tasmania is already
reaching an advanced stage of development
in chipping and pulping enterprises. The
softwood economy of South Australia is
providing an integrated forest products
industry, including two pulp mills. In
Queensland the present production of chemi­
mechanical pulp from slash pine represents
only a small usage of the softwood resources
that are becoming available in the south­
east of the State; pulpwood will be available
from plantation thinnings of slash, lobIally,
Caribbean, and hoop pine. Considerable
quantities of eucalypts of intermediate and
high density occur in the south and central
coastal regions respectively, and in the far
north. Semi-tropical rain forests are also
found in the northern coastal regions. Queens­
land is served by many good ports and the
feasibility of chip export would seem to
depend principally on the amounts of wood
available in particular areas. Western Aus-
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tralia has no chipping or pulping industry,
but attention is being given to the possible
export of chips, particularly marri, through
the port of Bunbury. In the Northern
Territory, large amounts of high-density
eucalypts are available, and considerable
attention is being paid to the possibility of
incorporating pulp from these species into
furnishes for various end uses, and to the
properties of blends of pulps from high- and
low-density species.

Chip Export Projects in Australia
Projects under way in Australia include those
located at Eden, N.S.W. (Harris-Daishowa),
which commenced operations in 1970, and
at Triabunna, Tas. (Tasmanian Pulp and
Forest Holdings), which started this year.
Two other projects are planned for Long
Reach, Tas. (Associated Pulp and Paper
Mills and Northern Woodchips), both to
commence in 1972. It is planned that each
of these enterprises will supply 600,000 to
700,000 green long tons of chips per year
after an initial period, and in some instances
the amounts could be considerably higher.
Each project will provide employment for
several hundred people. In at least three of
the statements issued, reference is made to
the fact that a new pulp mill is envisaged
within from 7 to 15 years. The Triabunna
project is thought to be based on the supply
of two-thirds old wood and one-third
regrowth at an average basic density in the
vicinity of 34 Ib/fP. The Northern Wood­
chips project is to be supplied from sawmill
residue and privately owned forest lands.

The Pulp··and Paper Industry in Japan
The Japanese pulp and paper industry shows
a number of technical features relevant to the
international wood chip trade. These
include:
• Diversity of materials, processes, and
products in the same mill
• Decline in sulphite pulp production from
over 40 % to about 10 % over last 20 years
• Rise in production of bleached kraft pulp
fro111 almost nothing to nearly 30 %over the
same period
• Increase in use of hardwoods over the last
20 years from zero to almost 60 %, and
experience of the industry in hardwood
pulping and use of hardwood pulps



e Reylaceinent of logs by chips as the raw 
material delivered at the pulp inill, chips now 
exceeding 70 % 

Use of 100% hardwood furnishes and light 
beating associated with this procedure 
@ Increase in production of printing papers 

About 800/, of printing by offset process, 
where surface picking of particular signifi- 
cance 

l~nportance placed on printability, pick 
resislance, and i ~ l k  gloss 

Extensive research on use of synthetic 
materials for paper-making 
o Critical level of air and water pollution in 
many areas 
@ High level of research and technical 
activity 

The types of pulp into which imported 
hardwood chips might be converted in Japan 
are bleached kraft (sulphate), unbleached 
kraft, neutral sulphite, cold soda, and 
possibly dissolving pulp. For various reasons 
it is not likely that these woods would be 
used for sulphite pulp or refiner groundwood. 

Paper products in which they would be 
most likely to be used in substantial quanti- 
ties include printing papers, writing papers, 
liner boards, corrugating medium, wrapping 
papers, and possibly tissues. 

The requireinents for these products differ 
widely, and a particular resource may be 
eminently suitable for one particular end use 
and be of limited value for another. 

The Structure of Chip Export Enterprises 
Chipping and associated activities in the 
exporting country can be organized in various 
ways involving differing degrees of local 
equity, loan capital, etc. For a locally based 
co~npany purchasing wood from State forests, 
agreement inust be reached with the forest 
authorities regarding royalties and other 
matters connected with the supply of wood, 
and with the purchasing conlpany regarding 
chip quality and price, either on an FOB 
basis at the port of shipment if the chips are 
to be sold there (the more usual arrangement) 
or on a CIF basis if the chipping company 
delivers the chips to the buyer's port. 

The royalty will depend on a number of 
factors such as the degree of roadwork and 
other developnlent that is to be undertaken 
by the forest authority. As in the case of 

timber for sawmilling, it is often expressed in 
cents per 100 super ft, whereas the FOB 
price will usually be expressed in dollars per 
B.D.U. (bone dry unit, equivalent to 2400 lb 
of oven-dry wood). The royalty R in 
cents/ 100 super ft true volume is equivalent 
to $(2.88R/D) per B.D.U. or $(46.08R/d) 
per B.D.U., where D is the average basic 
density of the wood in Ib/ft3 and d in kg/m3. 

In addition to State forests, pulpwood may 
be obtained from private land or from saw- 
inill residues at a negotiated price. The nzill 
waste, including slabs and edgings, is apt to 
contain less heartwood than the older trees 
available as pulpw9,od and will thus be 
preferable in respect Yo pulp yield, chemical 
requirements, black liquor quality, and 
probably pulp quality. On the other hand, 
this material will usually be inferior to 
regrowth thinnings. 

The main operations in the production of 
chips for export are logging, hauling, debark- 
ing, chipping, chip storage, and loading, and 
these together with royalty and profit con- 
stitute the main components of the cost-plus 
approach to FOB price. Tecllnical aspects 
to be taken into account include special 
probleins in removing bark from some 
species, inicrobiological deterioration of chip 
piles, loading techniques, etc. I t  is necessary 
when designing chip mills for engineers to 
pay close attention to the nature of the raw 
materials, since methods suitable for soft- 
woods may be inappropriate for eucalypts or 
tropical hardwoods. The location of the 
chip mill relative to the port also needs 
careful consideration in tenns of noise, smoke, 
and cost of transport. Among other problems 
requiring study are the likely ecological 
effects of the forest operations, particularly 
where clear felling is envisaged, the location 
of the chip mill in relatioil to possible future 
pulping operations, reforestation, and of 
course the nature of the existing or pro- 
jected port facilities. 

Technical Factors related to the Value of Chips 
The value of wood chips for pulping depends 
first on the following factors: freight costs, 
pulp yield, pulp quality, and processing 
costs. These in turn depend on a number of 
technical and operational factors, the princi- 
pal ones being: 

Freight Costs.-Basic density of wood; 
transport distances; size of ship. 

• Replacement of logs by chips as the raw
material delivered at the pulp mill, chips now
exceeding 70 %
• Use of 100 %hardwood furnishes and light
beating associated with this procedure
• Increase in production of printing papers
• About 80% of printing by offset process,
where surface picking of particular signifi­
cance
• Importance placed on printability, pic.k
resistance, and ink gloss
.. Extensive research on use of synthetic
materials for paper-making
• Critical level of air and water pollution in
many areas
• High level of research and technical
activity

The types of pulp into which imported
hardwood chips might be converted in Japan
are bleached kraft (sulphate), unbleached
haft, neutral sulphite, cold soda, and
possibly dissolving pulp. For various reasons
it is not likely that these woods would be
used for sulphite pulp or refiner groundwood.

Paper products in which they would be
most likely to be used in substantial quanti­
ties include printing papers, writing papers,
liner boards, corrugating medium, wrapping
papers, and possibly tissues.

The requirements for these products differ
widely, and a particular resource may be
eminently suitable for one particular end use
and be of limited value for another.

The Structure of Chip Export Enterprises
Chipping and associated activities in the
exporting country can be organized in various
ways involving differing degrees of local
equity, loan capital, etc. For a locally based
company purchasing wood from State forests,
agreement must be reached with the forest
authorities regarding royalties and other
matters connected with the supply of wood,
and with the purchasing company regarding
chip quality and price, either on an FOB
basis at the port of shipment if the chips are
to be sold there (the more usual arrangement)
or on a CIF basis if the chipping company
delivers the chips to the buyer's port.

The royalty will depend on a number of
factors such as the degree of roadwork and
other development that is to be undertaken
by the forest authority. As in the case of
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timber for sawmilling, it is often expressed in
cents per 100 super ft, whereas the FOB
price will usually be expressed in dollars per
B.D.U. (bone dry unit, equivalent to 2400lb
of oven-dry wood). The royalty R in
cents/WO super ft true volume is equivalent
to $(2.88R/D) per B.D.U. or $(46.08R/d)
per B.D.U., where D is the average basic
density of the wood in Ib/ft3 and d in kg/m3 •

In addition to State forests, pulpwood may
be obtained from private land or from saw­
mill residues at a negotiated price. The mill
waste, including slabs and edgings, is apt to
contain less heartwood than the older trees
available as PUlpW!;lOd and will thus be
preferable in respect 'to pulp yield, chemical
requirements, black liquor quality, and
probably pulp quality. On the other hand,
this material will usually be inferior to
regrowth thinnings.

The main operations in the production of
chips for export are logging, hauling, debark­
ing, chipping, chip storage, and loading, and
these together with royalty and profit con­
stitute the main components of the cost-plus
approach to FOB price. Technical aspects
to be taken into account include special
problems in removing bark from some
species, microbiological deterioration of chip
piles, loading techniques, etc. It is necessary
when designing chip mills for engineers to
pay close attention to the nature of the raw
materials, since methods suitable for soft­
woods may be inappropriate for eucalypts or
tropical hardwoods. The location of the
chip mill relative to the port also needs
careful consideration in terms of noise, smoke,
and cost of transport. Among other problems
requiring study are the likely ecological
effects of the forest operations, particularly
where clear felling is envisaged, the location
of the chip mill in relation to possible future
pulping operations, reforestation, and of
course the nature of the existing or pro­
jected port facilities.

Technical Factors related to the Value of Chips
The value of wood chips for pulping depends
first on the following factors: freight costs,
pulp yield, pulp quality, and processing
costs. These in turn depend on a number of
technical and operational factors, the princi­
pal ones being:

Freight Costs.-Basic density of wood;
transport distances; size of ship.



Pulp Yield.-Extractives content of wood; 
lignin content of wood; basic density of 
wood; processing variables; uniforinity of 
clips. 

Ptdp Q~ialitjj.-Bleachi~lg properties; beat- 
ing response; rumability on paper macl~ine; 
mechanical, optical, surface, and structural 
properties. 

Yrocessi~~g Costs.-Chemical requirenlents; 
heat requirements ; digester productivity ; 
chemical recovery problems. 

This approach is mainly in relation to 
chips to be pulped by chenlical processes. I t  
refers also to evaluation of a proposed wood 

.resource in conlparison with established 
resources of known value. The alternative 
cost-plus approach would be coilcerned 
mainly with production costs up to tlle point 
of cllipping. The value of the wood chips is 
nlost sensitive to pulp yield and to freight 
costs. The pulp quality is not an absolute 
property but is related to the end use. For 
example, pulps which are quite suitable for 
liner-board nianufaclure may not be emi- 
nently suitable for the production of bleached 
papers for printing, where surface and optical 
properties are of high significance. Large 
vessels wl~ich give rise to picking problems in 
offset printing, or extractives which resist 
pulping or bleaching processes, thus causing 
spots in bleached pa.pers, may well limit the 
range of usefulness of pulp from a particular 
species. Such problems can often be over- 
come technically, but at a cost that may 
detract seriously from the value of the raw 
material. 

In  evaluating a specific forest resource for 
the production of wood chips for pulping, 
teclmiques have been developed for obtaining 
a coinposite sample for study to obtain the 
lnaximuin amo~mt of information for a given 
expenditure of time and money. A rapid, 
but less exact, evaluation may be made by a 
su~nlllation of data obtained from individual 
species, not necessarily from the area under 
examination. 

'rhe Resources of P a p a  New Guinea 
I11 collaboratioil with the Papua New Guinea 
Department of Forests, the CSIRO Forest 
Products Laboratory has recently been 
carrying out an  intensive study of the pulping 

behaviour and suitability for various end 
products of mixed tropical hardwoods from 
the rain forests of Papua New Guinea. 
Mr. F. H. Phillips, who with Mr. A. J. 
Watson was involved in earlier studies on 
the pulping properties of some individual 
Papua New Guinea species, has been largely 
responsible for a detailed examination of the 
potentialities of the Vanimo area. Chips from 
a representative sample of more than 2000 
trees, collected according to a statistical 
sainpling plan devised by Mr. V. Balodis, are 
being used to study the behaviour of species 
mixtures. Mr. A. F. Logan is carrying out 
much of the pulping work on these samples 
and on individual species from other areas. 
Dr. H. Greaves has been studying the micro- 
biological deterioration of chip piles under 
tropical conditions. The Gogol timber area, 
near Madang, is to be developed as a resource 
for wood chips, timber, and veneer by Japan 
New Guinea Timber Co. Ltd., a subsidiary 
of Honsllu Pulp and Paper Co. The Papua 
New Guinea Administration has secured an 
option to take up a 20% equity interest in 
the project. Chip production is planned to 
start in 1973 and to reach 160,000 B.D.U. per 
annum. Other areas mentioned as possibi- 
lities for the developnlent of integrated 
export industries in which chips will play 
a large part include Open Bay, I<umusi, and 
Sagarai-Gadaisu. The author and other 
menlbers of the Paper Science Section of this 
Laboratory have been deeply involved in 
advising on tlle technical and economic 
exploitation of some of these resources. 
Excellent cooperation has been received from 
the Papua New Guinea Department of 
Forests, including its Forest Products Re- 
search Centre. 

The ecoiloinic significance of the new 
export industry could be great for both 
Australia and Papua New Guinea; a total 
export incoine of the order of $1000 million 
is conceivable over a 10-year period. In 
developing these projects, however, the 
greatest care should be taken that proper 
provision is made for appropriate reforesta- 
tion and nlaintenance of the balance of nature. 
The scientific resources of CSIRO and other 
agencies will undoubtedly be available to 
assist forestry authorities in these matters. 

Complete articles itlay be reprirzted fi.orn this Newsletter without special perrnission. If it is proposed to use 
~r~ater id  f i .01~  SLICIZ al.licles itr any other form, pernzissiotz to publislz nlust first be obtuirzed fiwm 

I the Forest Products Laboratory. 
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Pulp Yield.-Extractives content of wood;
lignin content of wood; basic density of
wood; processing variables; uniformity of
chips..

Pulp Quality.-Bleaching properties; beat­
ing response; runnability on paper machine;
mechanical, optical, surface, and structural
properties.

Processing Costs.-Chemical requirements;
heat requirements; digester productivity;
chemical recovery problems.

This approach is mainly in relation to
chips to be pulped by chemical processes. It
refers also to evaluation of a proposed wood

.resource in comparison with established
resources of known value. The alternative
cost-plus approach would be concerned
mainly with production costs up to the point
of chipping. The value of the wood chips is
most sensitive to pulp yield and to freight
costs. The pulp quality is not an absolute
property but is related to the end use. For
example, pulps which are quite suitable for
liner-board manufacture may not be emi­
nently suitable for the production of bleached
papers for printing, where surface and optical
properties are of high significance. Large
vessels which give rise to picking problems in
offset printing, or extractives which resist
pulping or bleaching processes, thus causing
spots in bleached papers, may well limit the
range of usefulness of pulp from a particular
species. Such problems can often be over­
come technically, but at a cost that may
detract seriously from the value of the raw
material.

In evaluating a specific forest resource for
the production of wood chips for pulping,
techniques have been developed for obtaining
a composite sample for study to obtain the
maximum amount of information for a given
expenditure of time and money. A rapid,
but less exact, evaluation may be made by a
summation of data obtained from individual
species, not necessarily from the area under
examination.

The Resources of Papua New Guinea
In collaboration with the Papua New Guinea
Department of Forests, the CSIRO Forest
Products Laboratory has recently been
carrying out an intensive study of the pulping

behaviour and suitability for various end
products of mixed tropical hardwoods from
the rain forests of Papua New Guinea.
Mr. F. H. Phillips, who with Mr. A. J.
Watson was involved in earlier studies on
the pulping properties of some individual
Papua New Guinea species, has been largely
responsible for a detailed examination of the
potentialities of the Vanimo area. Chips from
a representative sample of more than 2000
trees, collected according to a statistical
sampling plan devised by Mr. V. Balodis, are
being used to study the behaviour of species
mixtures. Mr. A. F. Logan is carrying out
much of the pulping work on these samples
and on individual species from other areas.
Dr. H. Greaves has been studying the micro­
biological deterioration of chip piles under
tropical conditions. The Gogol timber area,
near Madang, is to be developed as a resource
for wood chips, timber, and veneer by Japan
New Guinea Timber Co. Ltd., a subsidiary
of Honshu Pulp and Paper Co. The Papua
New Guinea Administration has secured an
option to take up a 20 % equity interest in

. the project. Chip production is planned to
start in 1973 and to reach 160,000 B.D.U. per
annum. Other areas mentioned as possibi­
lities for the development of integrated
export industries in which chips will play
a large part include Open Bay, Kumusi, and
Sagarai-Gadaisu. The author and other
members of the Paper Science Section of this
Laboratory have been deeply involved in
advising on the technical and economic
exploitation of some of these resources.
Excellent cooperation has been received from
the Papua New Guinea Department of
Forests, including its Forest Products Re­
search Centre.

The economic significance of the new
export industry could be great for both
Australia and Papua New Guinea; a total
export income of the order of $1000 million
is conceivable over a lO-year period. In
developing these projects, however, the
greatest care should be taken that proper
provision is made for appropriate reforesta­
tion and maintenance of the balance of nature.
The scientific resources of CSIRO and other
agencies will undoubtedly be available to
assist forestry authorities in these matters.

Complete articles /Ilay be reprinted /rom this Newsletter without special permission. If it is proposed to use
material/rom such articles in any other form, permission to publish must first be obtained /rom

the Forest Products Laboratory.
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ontral of Seasoning Degrade in 
Jarrah Joinery 

By G .  S. Campbell, Forest Conlversioll Ellgineering 

N ~ \ v s ~ ~ i - r m  No. 377 carried an article 
relating to cuircnt practices of seasoning 
jal rah in Weslern Australia and the probleins 
being experienced during the seasoning of 
2-in. and 3-ill.-thick back-sawn material. A 
survey showed that surface checkillg is the 
most serious form of degrade and inany 
Wealern Australian sawinillers are convinced 
that this is aggravated in dieback material, 
i.c. timber which is thought to have been 
attacked by the root fungus Phytoylzthor-n 
C ~ I Z I I ~ I Z O I I I ~ ,  

Subseqi~e~lt to tile survey, experimental 
work was i~ndcrta lien by the Forest Products 
1,aboratory to examine the whole problem 
of degsade in back-sawn jarrah joinery stock 
a~ ld  lo make an objective assessment of the 
exlenl of checking in both dieback and non- 
d~eback malerial. Flitches of both classes 
oS material were obtained through the co- 
operation of the Wester11 Australian Forests 
Deparhlent and the Yarloop yard of Millars 
Timber and Trading Co. Check-control 
inelhods studied included the application of 
a micro-crystalline wax coating to either one 
or both faces of the test specimens, and the 
use of chemical seasoning techniques. Speci- 
illens in the former group were dried in a 
low-temperature tunnel drier under siillulated 
Wedern Australian suinmer drying condi- 
tions. Specimens in the latter group were 
air duied durillg the Melbourne summer of 

these were compared with specimens dried 
in a large enclosed shed ill which there was 
little movement of air. 

From the work carried out, it was con- 
cluded that untreated diebaclc material is 
likely to surface check up to three times as 
much as non-dieback stock during air drying 
under exposed. outdoor conditions. It was 
generally observed that, in diebaclc material 
particularly, checlts were more extensive and 
of greater severity in the face nearer the 
sapwood than in that nearer the heart. 

It was found that wax coating of the wood 
surfaces reduced, but did not eliminate, 
surface checlting. Furthermore, the results 
indicated that the Western Australian practice 
of coating one face only would be more 
effective if the "sapwood" face was selected 
to receive the coating than if the coating were 
applied at random as the boards were re- 
moved from the green chain. 

In the experiment incorporating the 
chemical seasoning techniques followed by 
summer air drying, it was demonstrated that 
even without pre-chemical treatment surface 
checking in diebaclt material could be con- 
siderably reduced by drying at a sheltered 
site rather than at  an exposed outdoor site. 
In fact, it was observed that dieback material 
had similar drying behaviour to 11011-dieback 
under sheltered drying conditions. 

lWO/7 1 in an exposed outdoor location, and Cheinicals used were sodium chloride 
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Control of Seasoning Degrade
Jarrah Joinery Stocl<

By G. S. CampbeIl, Forest Conversion Engineering

•In

NEWSLETTER No. 377 carried an article
relating to current practices of seasoning
janah in \Vestern Australia and the problems
being experienced during the seasoning of
2-in. and 3-in.-thick back-sawn material. A
survey showed that surface checking is the
most serious form of degrade and many
Western Australian sawmillers are convinced
tha t this is aggravated in dieback material,
i.e. timber which is thought to have been
attacked by the root fungus Phytophthora
cinl/Cl/l 10III i.

Subsequent to the survey, experimental
work was undertaken by the Forest Products
Laboratory to examine the whole problem
of degrade in back-sawn jarrah joinery stock
and to make an objective assessment of the
extent of checking in both dieback and non­
dieback material. Flitches of both classes
of material were obtained through the co­
operation of the Western Australian Fo.rests
Department and the Yarloop yard of Mlllars
Timber and Trading Co. Check-control
methods studied included the application of
a m.icro-crystalline wax coating to either one
or both faces of the test specimens, and the
use of chemical seasoning techniques. Speci­
mens in the former group were dried in a
low-temperature tunnel drier under simulated
Western Australian summer drying condi­
tions. Specimens in the latter group were
air dried during the Melbourne summer of
1970/71 in an exposed outdoor location, and
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these were compared with specimens dried
in a large enclosed shed in which there was
little movement of air.

From the work carried out, it was con­
cluded that untreated dieback material is
likely to surface check up to t~lree .times. as
much as non-dieback stock dunng aIr drymg
under exposed outdoor conditions. It was
generally observed that, in dieback material
particularly, checks were more extensive and
of greater severity in the face nearer the
sapwood than in that nearer the heart.

It was found that wax coating of the wood
surfaces reduced, but did not eliminate,
surface checking. Furthermore, the results
indicated that the Western Australian practice
of coating one face only would be more
effective if the "sapwood" face was selected
to receive the coating than if the coating were
applied at random as the boards were re­
moved from the green chain.

In the experiment incorporating the
chemical seasoning techniques followed by
summer air drying, it was demonstrated that
even without pre-chemical treatment surface
checking in diebaclc material could be con­
siderably reduced by drying at a sheltered
site rather than at an exposed outdoor site.
In fact, it was observed that dieback material
had similar drying behaviour to non-dieback
under sheltered drying conditions.

Chemicals used were sodium chloride



(common salt), urea, urea and anlmonium 
nitrate mixture, and calciunl chloride. Of 
these, s o d i ~ m  chloride given as a soak 
treatment proved the most effective, resulting 
in almost coluplete absence of checks in 11011- 
dieback material dried .under shelter, with 
only a small amount occurring under outdoor 
drying conditions. It reduced checlting in 
dieback material by 83 under sheltered 
indoor conditions but by only 52 "/,under 
the exposed conditions. 

While the soak method was investigated 
for all chemicals, i,e. the specimens were 
i~llmersed for a period (usually 24 hr) in a 
saturated solution of the chemical, sodium 
chloride was sprinkled on one face of a group 
of specimens as ihey were being stripped out 
for air drying. The sprinkling of salt 011 one 
face proved 1110~1 effective for non-dieback 
dried undei sheltered conditions, but not 
for exposed drying or for dieback dried 
either in the open or under cover. I-Iowever, 
more success with this method may be 
possible by applying the sall to the "sapwood" 

face only. 
Wlde  a soak treat~nent in urea gave 

proinising results for 11011-dieback material, 
it tended to increase checking in '  dieback 
material dried under shelter. The results 
obtained with the other two cllemical treat- 
ments were somewhat disappointing. 

Summing up, it appears that a vast im- 
provement in drying bellaviour is feasible 
for both 11011-dieback and dieback jarrah, 
even for summer air drying, provided that 
the drying is carried out in an  enclosed shed , 

that permits very little movement of air 
through the stacks. [n this experiment the 
drying rate of timber dried in the open was 
only slightly faster than that dried in the 
enclosed shed. Early protection must be 
afforded the stacks while they are being built 
and up to the time they are placed in the ' 
sheds. Where chemical assistance is provided, 
a further reduction in degrade can be antici- 
pated. I t  is quite probable that other check- 
susceptible species would respond ravourably 
to similar treatment. 

POLE FRAME BUILDINGS 
The recelltly issued Forest Products Technical 
Note No. 7, Designs for Pole Frame Buildings, 
was written io satisfy a steady demand over 
many years for infonnalion in this field. 

The popularity of modern pole-type build- 
ings in illany countries is due to their low 
cost, ease 01 construction, and adaptability. 
Al tho~~gh their mail1 application is in rural 
situations, they lleed not be restricted to this 
area and, in fact, there are numerous examples 
of industiial, residential, and even church 
buildings using poles as their main structural 
~uembers. 

I11 Aubtralia pole-type construction was 
employed extensively by the early settlers. 
'The practice has continued, but on a re- 
duci~ig scale, into fairly recent times for hay 
barns, woolshcds, and the like. The use of 
poles has waned comiderably with the de- 
cli~ling availability of durable species and 
the increasing availability of more efficient 
designs using sawn timber and other materials. 
Now, however, for storage buildings there is 
a trend back to poles. The use of revised 
strength data, coinputer techniques in the 

design calculations, and preservation treat- 
ments has enabled pole sizes to be reduced, 
material and erection costs to be lowered, and 
the field of application for this type of build- 
ing to be widened. 

The Technical Note supplies all the in- 
forination required, including working draw- 
ings, for several different types of pole frame 
building. Of particular interest is the design 
of a low-cost grain store. Pole sizes, em- 
bedment depths, rafter and truss di~nensions, 
purlin and girt sizes are given for a range of 
roof heights, pole species, wind speeds, and 
soil types. Useful information on mainten- 
ance of pole-type buildings is included 
together with data on the strength classif- 
ication, weight, durability, and occurrence 
of 33 suitable pole species. Emphasis has 
been placed throughout on simple con- 
structioll techniques and maintenance 
procedures. 

Copies are available on request from The 
Chief, Division of Building Research, P.O. 
Box 310, South Melbourne, Victoria 3205. 

(common salt), urea, urea and ammonium
nitrate mixture, and calcium chloride. Of
these, sodium chloride given as a soak
treatment proved the most effective, resulting
in almost complete absence of checks in non­
dieback material dried under shelter, with
only a small amount occurring under outdoor
drying conditions. It reduced checking in
dieback material by 83 % under sheltered
indoor conditions but by only 52 % under
the exposed conditions.

While the soak method was investigated
for all chemicals, i.e. the specimens were
immersed for a period (usually 24 hr) in a
saturated solution of the chemical, sodium
chloride was sprinkled on one face of a group
of specimens as they were being stripped out
for air drying. The sprinkling of salt on one
face proved 111os1 effective for non-dieback
dried under sheltered conditions, but not
for exposed drying or for dieback dried
either in the open or under cover. However,
more success with this method may be
possible by applying the salt to the "sapwood"

POLE FRAME
The recently issued Forest Products Technical
Note No. 7, Designs for Pole Frame Buildings,
was written to satisfy a steady demand over
many years for information in this field.

The popularity of modern pole-type build­
ings in many countries is due to their low
cost, ease of construction, and adaptability.
Although their main application· is in rural
situations, they need not be restricted to this
area and, in fact, there are numerous examples
of industrial, residential, and even church
buildings using poles as their main structural
members.

In Australia pole-type construction was
employed extensively by the early settlers.
The practice has continued, but on a re­
ducing scale, into fairly recent times for hay
barns, woolsheds, and the like. The use of
poles has waned considerably with the de­
clining availability of durable species and
the increasing availability of more efficient
designs using sawn timber and other materials.
Now, however, for storage buildings there is
a trend back to poles. The use of revised
strength data, computer techniques in the
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face only.
While a soak treatment in urea gave

promising results for non-dieback material,
it tended to increase checking in· dieback
material dried under shelter. The results
obtained with the other two chemical treat­
ments were somewhat disappointing.

Summing up, it appears that a vast im­
provement in drying behaviour is feasible
for both non-dieback and dieback jarrah,
even for summer air drying, provided that
the drying is carried out in an enclosed shed
that permits very little movement of air
through the stacks. In this experiment the
drying rate of timbei' dried in the open was
only slightly faster than that dried in the
enclosed shed. Early protection must be
afforded the stacks while they are being built
and up to the time they are placed in the
sheds. Where chemical assistance is provided,
a further reduction in degrade can be antici­
pated. It is quite probable that other check­
susceptible species would respond favourably
to similar treatment.

BUILDINGS
design calculations, and preservation treat­
ments has enabled pole sizes to be reduced,
material and erection costs to be lowered, and
the field of application for this type of build­
ing to be widened.

The Technical Note supplies all the in­
formation required, including working draw­
ings, for several different types of pole frame
building. Of particular interest is the design
of a low-cost grain store. Pole sizes, em­
bedment depths, rafter and truss dimensions,
purlin and girt sizes are given for a range of
roof heights, pole species, wind speeds, and
soil types. Useful information on mainten­
ance of pole-type buildings is included
together with data on the strength classif­
ication, weight, durability, and occurrence
of 33 suitable pole species. Emphasis has
been placed throughout on simple con­
struction techniques and maintenance
procedures.

Copies are available on request from The
Chief, Division of Building Research, p.a.
Box 310, South Melbourne, Victoria 3205.



METRIC SIZES WITH TIMBER INDUSTRY 

A MAJOR T A S K  in the proposed conversion to (6) That the preferred size for all tiillher he 
melric ~neasul-ements within the timber 90 x 35 117111 (3; x 1 t in.) in the codit ion irz 
industry relates to sizes to be produced and ~vhiclz it is sold. 
markcled. 

The Metric Conversion Board, through its ( 7 )  That there be a 117ini1nu11z o f  other sizes 

Induslrial Malerials Advisory Coimnittee, available, all si17iplj related to the basic size 

forlned the Tilnber Sector Coininittee with listed above. 

the task of setting time-tables and obtaining 
agreement on  proposals for production sizes. 
To provide assistance in its deliberations, 
the Timber Sector Coininittee requested the 
Forest Products Laboratory to submit re- 
com~liendations for the changeover to metric 
sizes. 

A documen1 outlining a proposed schenie 
has now been prepared by officers of the 
Laboratory. The reasons leading to the 
particular recoinmendations are discussed in 
detail in the document, copies of whicli may 
be obtained from The Chief, Division of 
Building Research, CSIRO, P.O. Box 310, 
South Melbourne, Vic. 3205, or from timber 
associations in  each State. 

The proposal comprising 12 recommenda- 
tions is set out hereunder. 

The Forest P r o h ~ t s  Laboratory of the 
C S l R O  Divisiotz o f '  Building Research reconi- 
illends to the Australia~z tilllber indust~y that 
metric conversion irz the in~/ustr j~ be based on 
lhe {bllo~~ilzg: 

( I )  The present stress grade groupings and 
yrclcle nantes be retailzed. 

(2) That choices aimed to be optinzui~i be 
I I I C U I ~  witlz pri~lze concestz for the dwelling 
const~~uction il~diutr.jl in the expectation that 
preferred sizes will suit other yur.poses. This 
clecisioll has ulreud~) beelz expressed by the 
Tilllber Sector Cotlimittee. 

( 3 )  Thad e~liyhasis be given t o ~ t ~ a ~ d s  spacings 
o f600  111111 (1738 in.). 

(8)  That material be grnded,following sawing 
on the expectation that 300/, may reach a 
stress gracle two above tlze basic stress grade. 
This material ~vould bp, sold at n p1*e17ziun1. 

(9)  Tin.zber be szrpplied in lengths from 1 8 I I I  

(5 ft  1 I in.), thence by i~zcren~ents of 0 . 3  171 

( l l $  in.) to 3 . 6  / n  (1l . f t  10 in.), theme by 
increnlents of  0 . 6  m (23.5 ill.) to 6 111 (19.ft 
8 in.). 

(10) That the pricing policjl within tlze inclustrj) 
reflect the econonlies clue to the recluction in 
tlze ~zun~ber o f  sizes and that a concor~litant 
yreniiuni charge be nlade for no~z-sta~zdard 
sizes. 

(11) That the preferred panel width S I Z O U Z ~  
be 1200 nzm (3.ft I1  ilz.) and the prejkt*red l e q t h  
be 2400 I I I I I I  ( 7  f t  10 in.). 

(12) It is our belief that charging based orz 
length measure for eoch cross-section will 
facilitate inzple~nentation of this psopo.sal. 

This proposal is being circulated extens- 
ively tl~roughout industry to facilitate the 
widest possible discussion before decisions 
are taken. It is emphasized that the Labora- 
tory's recolmnendations are, at this stage, not 
necessarily final and have been prepared 
solely for the purpose of assisting industry 
and the Timber Sector Committee to arrive 
eventually at a scheme that will attract: as 
wide approval and acceptance as possible. 

(4 )  T h t  11so~Iu~tio1z be concentrated or1 one 
olllJ) lll;l/z /lie l.elrlrrilll/el. ilz close/J) I*elatetl Coinimxt on the document, critical or 

sizes. otherwise, would be welcomed. Such com- 
ment should be sent either to the laboratory 

(3 )  ?'hut .sizes be speciJiecl us the 117i1zi1min1 directly or to members of the various relevant 
oj'atrj) piece ~Upplied, i.e. all tolerances should committees, the addresses of which are in the 
be eqressed us positive. document. 

METRIC SIZES WITH TIMBER INDUSTRY

A MAJOR TASK in the proposed conversion to
metric measurements within the timber
industry relates to sizes to be produced and
marketed.

The Metric Conversion Board, through its
Industrial Materials Advisory Committee,
formed the Timber Sector Committee with
the task of setting time-tables and obtaining
agreement on proposals for production sizes.
To provide assistance in its deliberations)
the Timber Sector Committee requested the
Forest Products Laboratory to submit re­
commendations for the changeover to metric
SIzes,

A document outlining a proposed scheme
has now been prepared by officers of the
Laboratory. The reasons leading to the
particular recommendations are discussed in
detail in the document, copies of which may
be obtained from The Chief, Division of
Building Research, CSIRO, P.O. Box 310,
South Melbourne, Vic. 3205, or from timber
associations in each State.

The proposal comprising 12 recommenda­
tions is set out hereunder.

The rorest Products Laboratory of the
CSIRO Division of Building Research recom­
mends to the Australian timber industry that
metric conversion in the industry be based on
the folio wing:

(1) The present stress grade groupings and
grade names be retained.

(2) That choices aimed to be optimum be
made lvith prime concern for the dwelling
construction industry in the expectation that
preferred sizes will suit other purposes. This
decision has already been expressed by the
Timber Sector Committee.

(3) That emphasis be given tOlvards spacings
0/600 nun (23~ in.).

(4) That production be concentrated on one
size only with the remainder in closely related
sizes.

(5) That sizes be specified as the minimum
of allY piece supplied, i.e. all tolerances should
be expressed as positive.
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(6) That the preferred size for all timber be
90 X 35 /11111 (3! X H in;) in the condition in
which it is sold.

(7) That there be a minimum of other sizes
available, all simply related to the basic size
listed above.

(8) That material be gradedfollowing sawing
on the expectation that 30 % may reach a
stress grade two above the basic stress grade.
This material would b(Jisold at a premium.

(9) Timber be supplied in lengths from 1 .8 m
(5 It 11 in.), thence by increments of 0·3 m
(If! in.) to 3·6 m (llft 10 in.), thence by
increments of O' 6m (23} in.) to 6 m (19/t
8 in.).

(IO) That the pricing policy within the industry
reflect the econolJzies due to the reduction in
the number of sizes and that a concomitant
premium cha'rge be made for non-standard
sizes.

(11) That the preferred panel width should
be 1200 mm (3ft 11 in.) and the preferred length
be 2400 mm (7ft 10 in.).

(12) It is our belief that charging based on
length measure for each cross-section will
facilitate implementation of this proposal.

This proposal is being circulated extens­
ively throughout industry to facilitate the
widest possible discussion before decisions
are taken. It is emphasized that the Labora­
tory's recommendations are, at this stage, not
necessarily final and have been prepared
solely for the purpose of assisting industry
and the Timber Sector Committee to arrive
eventually at a scheme that will attract as
wide approval and acceptance as possible.

Comment on the document, critical or
otherwise, would be welcomed. Such com­
ment should be sent either to the laboratory
directly or to members of the various relevant
committees, the addresses of which are in the
document.



Marine Borer Tests of Preservative-treated 

Timbers in Papua New Guinea 

By N. Tamnblyn, Preservation Section 

In 1959 a marine test of several preservatives 
was commenced in four Australian ports- 
Brisbane River, Sydney, Kwinana, and Port 
liedland. A surprising result of this test is 
 hat radiata pine treated with copper-chrome- 
arse~lic (CCA) has performed much better 
than an identically treated eucalypt. 

To in~~estigate further this effect of tiinber 
byecies and to compare fksther the relative 
performance of creosote oil and CCA 
preservatives, a second test was installed in 
1967 i u  seven Australian ports and in three 
ports i n  Papua New Guinea. Details of this 
test at inslallation were described in News- 
Ietler No. 34 1. 

In  cooperation with the Forest Products 
Research Centre at Hohola, Papua, two 
inspections have now been made of speci- 
mens exposed at Port h4oresby, Lae, and 
Raba~11 and a report has been prepared. The 
main conclusions are summarized as follows. 

Creosote Oil 

Vertical retort creosote to AS K55 (1965) is 
11ot an effective preservative against marine 
borers in Papua New Guinea waters at 
retentions of less tha~l  20 lblft? Eve11 at this 
high loading its effectiveness for more than a 
few years is in doubt (scores (out of 100) of 
82 and 84 respectively for radiata pine and 
messmate stringybarlc after 4 - 2  years' service). 
At lower retentions of about 12 1b/ft3 it has 
given no worth-while protection to spotted 
gum where the fisst failures occurred after 
only 2 3 years' exposure. The new Australian 
high-temperature creosote may give better 
resulLs, but until service tests are made this 
cannot: be guaranteed. 

All radiata pine speciille~ls treated to a 

retenti011 of 2 lb/ft3 with either salt or oxide 
forillulatioix are in excellent condition (scores 
of 99 and 100 respectively afier 4 .2  years). 
This result, so far, confirms that of the 
earlier Australian test which indicated that 
at  high CCA loadings (2-3 1b/ft3) radiata 
pine can be expecte4,to give long service in 
tropical waters. 1t is considered a reasonable 
assuillption that this would also apply to 
other coniferous timbers. 

Results with CCA are less satisfactory for 
messmate stringybarlc and spotted gum 
treated with 2 lb/ftQf the salt-type preserva- 
tive (scores of 81 a.nd 90 respectively after 
4 2 years), but are appreciably better for the 
oxide preservative (scores of 96 and 98). 
Based on copper content, 2 Ib of the oxide 
formulation is equivalent to nearly 2 .8  lb of 
the salt-type formulation used, which is some 
indication that retentions of up to 3 lb/W of 
preservatives such as Tanalith C, Celcure A, 
or Copas LC may be necessary for long 
PI-otection of eucalypt piles in tropical ports. 

Double Treatment 

Double treatment, first with 2 lb/ft3 of CCA 
followed after drying with up to 20 1b/ft3 of 
1C55 creosote, is performing well (score of 
94 after 4 - 2  years) in the radiata pine plywood 
end plates holding the specimens. However, at 
present it is not proving superior to straight 
CCA treatinent in the round pine specimens. 

Untreated Turpentine 

Untreated sawn specimens of turpentine 
heartwood included in the test as co~ltrols 
are giving a relatively uizsatisfactory per- 
formance (score of 58 after 4 .2  years) and 
are not coinparable with the best preservative 
treatments. 

Co~nglck a~.licles ~rzuy be repriiltecl fiorn this Newsletleu witlzout special pe~~n~issiow. I f  if is proposed lo use 
111otericl1 from such articles in any other form, pemission to publish must f ist  be obtai11edfim1 

the Forest Prorlucts Laboratory. 
1 
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Marine Borer Tests of Preservative-treated

Timbers in Papua New Guinea

By N. Tamblyll, Preservation Section

In 1959 a marine test of several preservatives
was commenced in four Australian ports­
Brisbane River, Sydney, Kwinana, and Port
I-fedland. A surprising result of this test is
that radiata pine treated with copper-chrome­
arsenic (CCA) has performed much better
than an identically treated eucalypt.

To investigate further this effect of timber
species and to compare further the relative
performance of creosote oil and CCA
preservatives, a second test was installed in
1967 in seven Australian ports and in three
ports in Papua New Guinea. Details of this
test at installation were described in News.:.
letter No. 341.

In cooperation with the Forest Products
Research Centre at Hohola, Papua, two
inspections have now been made of speci­
mens exposed at Port Moresby, Lae, and
Rabaul and a report has been prepared. The
main conclusions are summarized as follows.

Creosote Oil

Vertical retort creosote to AS K55 (1965) is
not an effective preservative against marine
borers in Papua New Guinea waters at
retentions of less than 20lb/ft3 • Even at this
high loading its effectiveness for more than a
few years is in doubt (scores (out of 100) of
82 and 84 respectively for radiata pine and
messmate stringybark after 4· 2 years' service).
At lower retentiolls of about 121b/ft3 it has
given no worth-while protection to spotted
gum where the first failures occurred after
only 2· 3 years' exposure. The new Australian
high-temperature creosote may give better
results, but until service tests are made this
cannot be guaranteed.

COllper-Cllfome--Arsenic

All radiata pine specimens treated to a

retention of 2 lb/fts with either salt or oxide
formulations are in excellent condition (scores
of 99 and 100 respectively after 4· 2 years).
This result, so far, confirms that of the
earlier Australian test which indicated that
at high CCA loadings (2-3 lb/fts) radiata
pine can be expectecJ., to give long service in
tropical waters. It is considered a reasonable
assumption that this would also apply to
other coniferous timbers.

Results with CCA are less satisfactory for
messmate stringybark and spotted gum
treated with 2 lb/fts of the salt-type preserva­
tive (scores of 81 and 90 respectively after
4· 2 years), but are appreciably better for the
oxide preservative (scores of 96 and 98).
Based on copper content, 2 lb of the oxide
formulation is equivalent to nearly 2·8 lb of
the salt-type formulation used, which is some
indication that retentions of up to 3 Ib/fP of
preservatives such as Tanalith C, Celcure A,
or Copas LC may be necessary for long
protection of eucalypt piles in tropical ports.

Double Treatment

Double treatment, first with 2 Ib/fts of CCA
followed after drying with up to 20 Ib/ft3 of
K55 creosote, is performing well (score of
94 after 4· 2 years) in the radiata pine plywood
end plates holding the specimens. However, at
present it is not proving superior to straight
CCA treatment in the round pine specimens.

Untreated Turpentine

Untreated sawn specimens of turpentine
heartwood included in the test as controls
are giving a relatively unsatisfactory per­
formance (score of 58 after 4· 2 years) and
are not comparable with the best preservative
treatments.

i.
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