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INTRODUCTION 
A t  the 1983 L IRA seminar there was a recommendation t o  conduct a review of mechanised 
delimbing machines. Australia has had considerable experience with mechanised delimbing 
and much of that  experience is wi th  radiata pine. The shift f rom chainsaw delirnbing t o  
mechanised delimbing i n  Australia has been for a number of reasons, including : 

1. High cost of ski l led labour. 

2. Shortage of skilled labour. 

3. High accident rates wi th  chainsaw work 

4. High workers' compensation rates (up t o  70% of cutters' 
wages i n  some States). 

5. To improve working conditions. 

For these reasons, there has been a trend towards part ial ly or ful ly mechanised harvesting 
systems, especially i n  early thinnings. The major i ty of e f fo r t  has been placed on delimbing, 
which is considered the most labour intensive aspect i n  thinning. This report  summarises 
the more common delimbino snd harvesting machines used i n  Australia. 

WINDSOR HARVESTER (Timberjack RW-30) 
This unit was originally designed by Windsor and Sons of Australia i n  the early 1970's and 
the concept has since been purchased by Eaton Yale. This harvester is based on a Timberjack 
330 skidder and incorporates a fel l ing shear mounted on a low-slung boom. Trees are fel led 
and la id  back over the machine on t o  a horizontal delimbing boom. Delimbing is carried out 

by four wraparound knives and one f ixed 
kni fe mounted on a winch-driven carriage, 
which rides along this boom. The 
carriage incorporates a topping shear 
and on completion of processing, logs 
are placed on t o  an accumulating bunk. 

The fel l ing head is designed t o  shear 
but t  diameters up t o  30 cm (inside bark). 
Delimber stroke capacity is 13 metres 
at  a design speed of 1.5 metres per 
second and can handle a diameter range 
from 35 cm down t o  8 cm. The 
accumulating bunk can hold up t o  25 logs 
(2.3 tonne) and t i l t s  t o  deposit the 
bunched load of  logs. 

A t  Australian Paper Manufacturers Ltd.  i n  Victoria, the Windsor was being used i n  a th i rd  
outrow radiata pine f i rs t  thinning. Tree size ranged f rom .1 t o  .17 m3. Productivity was 
reported at  9.8 m3 per machine hour i n  t ree size of .13 m3. APM is phasing out the units 
because of the new woodroom requirements. Delimbing quality was not high and the machinr! 
could not delimb the bottom 1.2 metres. Malformed stems and mult ip le leaders further 
reduced delimbing quality. 



JOHN DEERE 743 TREE HARVESTER 
This harvester  i s  based on a John Deere  740 
skidder chassis. The un i t  lhas a knuckle-boom 
crane w i t h  a fe l l i ng  head at tachment.  Trees are 
fe l l ed  and placed i n t o  t h e  del imbing head. De l imb ing  
is achieved by  t w o  movable wraparound knives and 
one f i x e d  kni fe.  The lower  k n i f e  i s  designed t o  
au tomat i ca l l y  top  a t  6-7 c m  diameter.  Trees 
a re  f e d  through t h e  knives by t w o  mechanical ly  
dr iven spiked rol lers. De l imbing can be carriec! 
ou t  au tomat ica l ly  t o  a l low t h e  operator  t o  f e l l  
t h e  nex t  t ree.  

Fe l l i ng  boom reach i s  5.3 me t res  and ro ta tes  th rough 
a 270° arc. The shear is  designed t o  handle up t o  47 c m  b u t t  diameters. De l imb ing  knives and 
feed ro l le rs  can be manual ly  o r  au tomat i ca l l y  contro l led,  once t h e  t r e e  i s  p laced i n  the  del imbing 
head. Design del imbing speed i s  2 me t res  per second. There i s  no bunching f a c i l i t y  and t rees  
are  deposited behind t h e  machine. Bunch size depends on how many t rees  can be reached f r o m  
a s ta t ionary  'position. 

There are  twe lve  uni ts  work ing i n  South Austra l ia,  Western Aust ra l ia  and Tasmania, a l l  i n  
th inn ing o f  rad ia ta  pine. P roduc t i v i t y  i s  repo r ted  t o  range between 9 m 3  t o  16.4 m 3  per  machine 
hour i n  t r e e  size ranging f r o m  .1 m 3  t o  .2 m3. De l imb ing  qua l i ty  i n  rad ia ta  is  acceptable f o r  
pulp, a l though the  spiked ro l le rs  o f t e n  damage t h e  stem, break t h e  top, or  shear it o f f  
p remature ly .  To improve wood presentat ion f o r  fo rwarder  ex t rac t ion ,  a hydraul ic  chainsaw has 
been added t o  some uni ts  f o r  c u t t i n g  short  l e r r t h s .  

KOCKUMS LOGMA 85-41 DELIMBER PROCESSOR 
- - -  - - L o g m s  is  a Swedish machine, or ig ina l ly  developed i n  t h e  l a t e  1960's. It i s  based 

on a three-axle fo rwarder  chassis w i t h  t h e  de l imbing u n i t  mounted over t h e  rea r  tandem bogey 
sxles. Trees are  del imbed by  a pa i r  o f  de l imbing heads, each made up o f  t w o  wraparound 
knives and one f i x e d  kni fe.  The del irnbing heads are  mounted on a winch dr iven s l id ing boom, 
w i t h  one head mounted on t h e  rea r  f i x e d  sec t ion  and t h e  other a t  t h e  f r o n t  end o f  t h e  s l id ing 
boom. The rear  knives are  then  loosened and t h e  f r o n t  knives c lamp on t i g h t  t o  t h e  log. The 

ooom i s  then re t rac ted,  d r iv ing  t h e  t r e e  past  t he  
r e a r  knives. Hence, there  are  t w o  k n i f e  passes 
over t h e  l og  t o  ensure h igh del imbing qual i ty .  Tree 
lenqths are  measured w i t h  an e lec t ron ic  eye and a 
hy&aul ic  chainsaw cuts  the  t rees  t o  length. 

De l imb ing  knives can handle a b u t t  d iameter  up t o  
60 c m  and down t o  7 cm. The cab and boom are  
mounted on a tu rn tab le  wh ich  has a s lewing arc  o f  
300°. The boom has a m a x i m u m  reach o f  12  me t res  
when extended and a 7 m e t r e  del irnbing stroke. 
Design s t rok ing speed is  2.5 me t res  per  second. 

ranges f r o m  10-26 rn3 per  machine hour i n  t r e e  
sizes between .15 and .75 m3. De l imb ing  qua l i ty  

I ' i s  h igh  and can produce wood LO sawlog standards. 

The Logma boom can also be mounted t o  a Koehr ing  266 t racked  excavator. The de l imbing u n i t  
i s  t h e  standard Logma mode l  b u t  i s  f i t t e d  t o  enable t h e  machine t o  del imb and t r a v e l  
simultaneously. Ea r l y  t r i a l s  have ind ica ted t h a t  t h e  Koehr ing  is  faster  t han  t h e  Logma w i t h  
up t o  20% higher product ion  levels. I n  Austra l ia,  t he  Koehr ing  i s  also 10% cheaper than  t h e  
I.<ockums Logma. 



HARRICANA DELIMBER PROCESSOR 
The Harr icana del imber i s  very s imi la r  t o  t h e  
Logma, except  f o r  a s l id ing boom t h a t  i s  chain 
dr iven ra the r  than winch driven. It can be 
mounted on any excavator  capable o f  p rov id ing 
a f l o w  o f  about 380 l /m in  (100 gpm) a t  1 4  M P a  
(2,000 psi) and 115 l /m in  (30 gpm) a t  28 M P a  
(4,000 psi), e.g. C a t  215 or  John Deere  690B 
excavator  models. The del imber knives can 
de l imb s t e m  diameters f r o m  60 c m  down t o  
7 cm. The 12 m e t r e  s l id ing boom has a 
de l imbing s t roke o f  8 metres.  

A u n i t  work ing i n  V ic to r i a  f o r  A P M  i s  mounted on a C a t  215 working i n  a c lea r fe l l  operat ion 
w i t h  t r e e  sizes o f  .8 t o  1.2 m3. It has a hydrau l ica l ly  powered chainsaw f o r  producing sawlogs 
and pulpwood. De l imbing qua l i ty  i s  high. A l though t h e  boom speed i s  slower than  t h a t  o f  t h e  
Logma boom, t h e  uni t 's  ab i l i t y  t o  simultaneously de l imb and t r a v e l  makes i t s  product ion  l eve l  
s imi la r  t o  t h e  Kockums L o y r i a .  The Har r i cana  mounted on a C a t  215 i s  20% cheaper than  
t h e  Kockums Logma. 

WARATAH DFB HARVESTER 

The Waratah del imbing and fe l l i ng  head can be f i t t e d  
t o  a va r ie t y  of hydrau l ic  excavators. It was developed 
i n  N e w  Zealand f o r  use i n  f i r s t  th inn inq o f  rad ia ta  pine. 
However,  due t o  rnznagement problems here, i t s  use was 
abandoned. h4aciiines have since been expor ted t o  
Aust ra l ia  where they  have had considerable success. 
The un i t  del imbs t h ?  standing t r e e  t o  a he ight  o f  seven 
met res  then  fe l l s  and bunches. Some un i ts  incorpora te  
a topping shear. It was or ig inal ly  designed t o  work  i n  
za r l y  thinnings where merchantable height  would be 
:1;71y seven metres. 

The harvester  head has a hydraul ic  shear f o r  f e l l i ng  and 
t w o  wraparound knives and one f i x e d  f o r  del imbina. It 
is  capable o f  f e l l i ng  and del imbing s tem diameter; up 
t o  40 cm. The u n i t  is  mounted on t o  t h e  s t i ck  boom o f  
an excavator  and has a v e r t i c a l  reach o f  seven metres.  
F o r  ta l l e r  trees, t he  f i r s t  seven met res  i s  del imbed 
and t h e  t o p  is  c u t  using the  fe l l i ng  shear. Then, hold ing 
the  top  h igh i n  t h e  a i r  t h e  fe l l i ng  shears are  opened, 
a l lowing it t o  f a l l  through t h e  del imbing knives. The 

t o p  can then  be sheared o f f  or, if there  i s  m o r e  merchantable wood, t h e  procedure is  repeated. 
A f t e r  del imbing and bunching t h e  t o p  logs, t h e  Waratah then returns, fe l l s  and bunches the  b u t t  
log. 

The Waratah D F B  i s  work ing i n  f i r s t  th inn ing o f  rad ia ta  p ine producing 4-7 m e t r e  pulp logs. 
P roduc t i v i t y  varies f r o m  6-9 m 3  per machine hour i n  t r e e  sizes ranging f r o m  .1 t o  .25 m3. 
B o t h  del imbing qua l i ty  and wood presenta t ion  i s  h igh  and t h e  u n i t  i s  re la t i ve l y  inexpensive. 
The concept  i s  mechanical ly  s imple and re l iable,  there fore  reducing maintenance costs. 



SKOGSJAN DELIMBER PROCESSOR 

The Skogsjan is an at tachment grapple processor. 
It can be attached t o  most hydraulic excavators. 
The un i t  is  comprised of  t w o  hydraulical ly 
powered spiked feed rol lers mounted inside the 
grapple arms and three spring tensioned 
delimbing knives. There is a sprocket wheel 
sensing device tha t  can measure log lengths 
w i th in  2 cm. A hydraulic chainsaw is used fo r  
cu t t i ng  logs t o  length. Trees are picked up by 
the grapple closing around the stem. The feed 
rol lers then pu l l  the t ree  past the  delimbing 
knives. 

The processing head can handle t ree diameters f r o m  6 c m  t o  40 c m  and the chainsaw can be 
programmed t o  cu t  six d i f ferent  log lengths. Working i n  f i r s t  thinning of  rad ia ta  pine, 
production is reported t o  be 13 m3  per machine hour i n  .2 m3  t ree  size. Del imbing qual i ty 
is high on l ight ly  branched trees, but  mal formed or mul t ip le  leaders reduce qual i ty and 
machine product iv i ty.  The manoeuvrabil i ty o f  the excavator boom allows fo r  excellent log 
presentation fo r  forwarder extract ion.  

DISCUSSION 
It i s  d i f f i cu l t  t o  compare Austral ian logging conditions w i t h  those i n  New Zealand. The high 
labour cost and l im i ted  ski l led labour avai labi l i ty  i n  Austral ia has, i n  some cases, forced the 
use of  machines fo r  harvesting trees. The high cost of machines compared w i t h  low labour 
costs i n  New Zealand of ten makes a high degree o f  mechanisation uneconomic. Another 
impor tant  fac tor  is the di f ference between Austral ian and New Zealand radiata pine. 
New Zealandts faster gro~,dti l  rates resul t  i n  larger branch size and considerable stem 
mal format ion tha t  create d i f f i cu l t y  when t ry ing  t o  mechanical ly delimb. However, the 
t ime  may come when there is a requirement f o r  mechanised delimbing and New Zealand 
must investigate the  machine options t o  ensure tha t  the most suitable types are identif ied. 
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