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NEW ZEALANO 

MECHANISED PINE FELLING AND DELlMBlNG 
A Report by Oliver Raymond, APM Forests Pty. Limited, Morwell, Victoria, Australia 

AUSTRALIAN HISTORY 

Mechanical fel l ing and del imbing in Austral ia  
s t a r t e d  wi th  t h e  Windsor Harvester .  In t h e  
l a t e  Sixties, Bill Kerruish of t h e  CSIRO 
perceived t h a t  Austral ia  needed a machine  t o  
improve productivi ty in t h e  tedious business 
of f i r s t  thinning pine plantations. The  resul t  
w a s  t h e  Windsor Harves ter ,  a machine  
developed in conjunction wi th  t h e  engineering 
genius of Rob Windsor. Although t h e  Windsor 
Harves ter  was  ahead  of i t s  t ime ,  i t  was  a n  
impressive machine. This point  is underlined 
by t h e  f a c t  t h a t  Timberjack scrapped i t s  
expensive developmenta l  p rog ramme t o  build 
a t r e e  harves ter  in favour of buying t h e  
manufac tur ing  r ights  fo r  t h e  Windsor and  
selling a slightly modified version of t h e  
machine  under t h e  Timberjack t r a d e  name.  
Having been  present  when t h e  f i r s t  
Timberjack engineers  s a w  t h e  Windsor 
working, I c a n  vouch for  t h e  e f f e c t  on t h e  
gent lemen concerned! 

Figure 1 - Windsor Harvester 

(b) It  did not  del imb t h e  bot tom 1.2 m 
length of e a c h  t r ee .  

(c )  I t  had a l imi ted  delimbing s t roke ,  and 
s o  some t imes  was ted  merchantable  
wood in t h e  heads  of t rees .  

Apar t  f rom t h e s e  t h r e e  shortcomings,  in our 
con t r ac to r s '  hands t h e  Windsors w e r e  highly 
productive,  wi th  reasonable  mechanica l  rel ia-  
bility. 

The  next  mechanica l  harvest ing sys tem 
introduced t o  Austral ia  on a production basis 
w a s  t h e  Logma processor. The  Logma was  
originally introduced in Sweden in t h e  
mid-Sixties a s  a t r e e  length  de l imber l  
buncher,  bu t  on a t r i p  t o  Sweden in 1976 I 
s aw a Logma owned by a c o n t r a c t o r  which 
had been  modified somewha t  f rom standard.  
The  c o n t r a c t o r  had mounted  a n  hydraulically 
powered chainsaw behind t h e  second s e t  of 
delimbing knives in o rde r  t o  c u t  t h e  del imbed 
s t e m  t o  t h e  various product  lengths required 
by his customers.  

This machine  looked l ike t h e  answer  t o  
mechanisat ion in Austral ia ,  though in paper 
cos t ing  exerc ises  i t  w a s  appa ren t  t h a t  i t  
would no t  b e  economic  in smal l  s ized t rees .  
The  f e a t u r e s  t h a t  commended t h e  Logma 
over  o the r  machines  w e r e  : 

(a) I t  could del imb f rom t h e  t o p  or  bot tom 
of t h e  t r ee .  

(b) I t  could double-shuffle a s t e m  in order  
t o  remove any  stubborn branches. 

(c) I t  was  2.8 m wide, so  could f i t  down 
our nominally 4 m wide outrows. 

(d) It  was  mechanical ly s impler  t han  t h e  
m o r e  outmoded feed-rol l  t y p e  pro- 
cessors  avai lable a t  t h a t  t ime.  

The  problems with t h e  Windsor w e r e  (e)  It  was  ab le  t o  handle mal formed t r e e s  
three-fold : with  r e l a t ive  ease .  

(a) I t  produced a long length product ,  at a (f)  I t  could del imb t h e  e n t i r e  length of t h e  
t i m e  when Austral ian p lants  using f i r s t  s tem.  
thinnings a l l  had woodlines which only 
a c c e p t e d  shor t  length billets.  



The CSIRO built  a s imple  fel ler-buncher head  
which w a s  mounted  on t h e  f r o n t  of a C a s e  
t r acked  f ron t  end  loader f o r  a n  Austral ian 
t r ia l ,  and  APPM and ANM sponsored a 
Swedish opera tor  t o  c o m e  t o  Austral ia  fo r  
t h r e e  months  in o rde r  t o  fully assess  t h e  
potent ia l  of t h e  Logma. The  machines  w e r e  
ope ra t ed  and studied in APM Fores t s '  

(2) Various locally made  fel ler-bunchers 
mounted on a n  a s so r tmen t  of ca r r i e r s  
appea red  in a l l  t h e  e a s t e r n  States .  In 
Queensland, d u e  t o  t h e  easy  delimbing 
cha rac t e r i s t i c s  of Pinus el l iot t i i ,  t he se  
w e r e  linked wi th  g a t e  and chain  
de l imbers  and  Boschen's "Clever Hole" 
delimber. 

plantat ions in Victoria. Both t h e  Logma and 
t h e  fel ler-buncher worked well,  and  w e r e  
dec lared  a success  in r ad ia t a  pine thinning 
under APM Fores t s '  conditions. APM Fores t s  
bought t h e  Logma and a Kockums 880 
fel ler-buncher and  pu t  t h e  sys t em in to  
production on a c o n t r a c t  basis. The  sys t em 
has  saved us money f rom i t s  introduction. 

F i g u r e  3 - C l e v e r  Hole d e l i m b e r  - L o g s  
a r e  h e l d  i n  f r o n t  jaws d u r i n g  d e l i m b i n g  

a n d  t r a n s p o r t  

(3) We then  had t h e  e r a  of t h e  grapple 
processors, including : 

(a) The  Skogsjan 
(b) The  Sifer  
(c) The  Steyr  

F i g u r e  2 - Logma t r e e - l e n g t h  d e l i m b e r  

About t h e  f i r s t  t i m e  t h a t  APM Fores t s  
bought  t he i r  f i r s t  Logma, John Dee re  took 
t h e  Austral ian s c e n e  by s t o r m  and sold a 
number of the i r  John Dee re  ha rves t e r s  t o  
various companies  around Australia. One  of 
t hese  companies  w a s  ANM, in Tasmania,  who 
w e r e  in t en t  on building up the i r  exper ience  
in mechanica l  pine harves t ing  prior t o  
s t a r t i ng  up the i r  new newsprint  mill  a t  
Albury, New South Wales. 

ANM's decision fo r  t he i r  Albury opera t ion  
( a f t e r  observing the i r  John Dee res  in ac t ion  
f o r  s o m e  t ime)  was  fo r  the i r  con t r ac to r s  t o  
buy seven Kockums Logma processors  and  
seven Kockums feller-bunchers. 

In be tween these  major  e v e n t s  t h e r e  have  
been  many oher  ha rves t e r s  and  processors  
introduced in to  Austral ia  w i th  varying 
degrees  of success. In chronological order ,  
t hese  w e r e  : 

(1) One  Tvigg f e e d  rol l  processor  was  
bought  by Pyneboard in t h e  
mid-Seventies. 

(4) In response t o  increasing cos t s  of 
Swedish equipment,  APM Fores t s  
introduced t w o  new types  of slide boom 
processors, t h e  Harr icana  and t h e  
Koehring. 

( 5 )  Two Denis s l ide boom processors  w e r e  
introduced by a con t r ac to r  in t h e  
Tumut  region of New South Wales. 

(6) New Zealand's  own Waratah harves ters  
w e r e  introduced t o  Austral ia ,  a f t e r  
s o m e  Austral ian.  proposed modificat ions 
w e r e  m a d e  t o  t h e  ini t ial  machine. 

( 7 )  Kockums f e e d  roll processors w e r e  
bought in Western Austral ia  and 
Victoria. 

(8) Four Kockums GSA 62 grapple 
harves ters  have  recent ly  been  sold into 
Victoria. 

(9) Two O s a  7061260 f e e d  roll harves ters  
have  been  introduced in to  t h e  Eas t e rn  
Sta tes .  

(10) A C a t  227 and t w o  Timbco 
fel ler-bunchers h a v e  been  sold into New 
South Wales and  Victoria. 



(1 1) Two Koehring fel ler-bunchers with t h e  
d isc  felling head,  t oge the r  wi th  t w o  
Koehring processors, have  been  sold 
in to  South Austral ia  recently.  

(12) A Lako grapple harves ter  h a s  beer) sold 
in to  South Austral ia  recently.  

In summary,  Austral ian pine harves t ing  is 
highly mechanised. The  t r end  will continue,  
and  i t  is only with t r e e s  g r e a t e r  t han  50 c m  
d iame te r  a t  t h e  s t u m p  t h a t  mechanica l  
harvest ing is no t  knocking a t  t h e  door. 

THE WOODLINE 

Why s t a r t  off a prac t ica l  d isser ta t ion  on 
mechanised pine fel l ing and del imbing wi th  
t h e  woodline? Because t h e  woodline 
d i c t a t e s ,  f o r  i t s  l i f e  of maybe  30 years ,  w h a t  
equipment  you can  use in t h e  fo re s t ,  and  
consequently how much wood will c o s t  
del ivered t o  t h e  woodline. 

Anyone contempla t ing  building o r  modifying 
a woodline should keep  t h e  following points  
f i rmly  in mind : 

Make s u r e  t h e  chipper will a c c e p t  big 
logs, crooked logs and  forked  s tems.  
P ine  t r e e s  grow l ike  tha t .  It  cos t s  
money t o  a l t e r  them. 

Make s u r e  your debarker  and  conveyors 
will a c c e p t  t h e  above  logs, and  if t h e  
cap i t a l  c o s t  is no t  t o o  much higher, 
t h a t  i t  will a c c e p t  logs wi th  a f a i r  
number of l imbs s t i l l  on them,  and s t i l l  
do  a good job of debarking. 

Make su re  t h a t  t h e  l ine will a c c e p t  
wood in a r e s t r i c t ed  random length  
range,  and  avoid a slashing deck  if 
possible. However, l e a v e  s p a c e  f o r  a 
slashing deck  t o  b e  instal led l a t e r ,  if 
technology changes. Slashing decks  t end  
t o  need  well del imbed s t r a igh t  s t e m s  in 
order  t o  o p e r a t e  smoothly,  a point  
which should never b e  forgot ten .  

Make su re  t h e  bark  o u t f e e d  conveyor 
c a n  handle branches  and  b i t s  of broken 
logs, as wel l  as bark. 

Build t h e  whole th ing  up in t h e  a i r  s o  
t h a t  i t ' s  easy  t o  c l ean  t h e  inevitable 
debris  o u t  f rom under i t ,  using 
machines. 

Having said a l l  this,  i t  is likely t h a t  most  
people contempla t ing  mechanisat ion in pine 
harves t ing  a r e  saddled wi th  a n  exist ing 
woodline which will impose a number of 
l imi ta t ions  on  the i r  harvest ing equipment.  
How many l imi ta t ions  depend t o  a l a rge  
e x t e n t  on t h e  deg ree  of liaison b e t w e e n .  t h e  
woodyard c r e w  and  t h e  bush crew.  The  
c loser  the i r  links and  understanding of e a c h  
o the r ' s  problems, t h e  less  t rouble  will occur  
at  this  v i ta l  in te r face .  

MECHANISED FELLING 

The simplest  way  t o  fa l l  a t r e e  mechanical ly 
is w i th  shears. This  method is no t  widely 
used overseas  because  of t h e  end  checking 
which occu r s  in t h e  b u t t s  of t r ee s ,  
part icularly when they  a r e  frozen.  However,  
APM Fores t s '  exper ience  is t h a t ,  provided 
t h e  shea r s  a r e  properly al igned and  they  a r e  
k e p t  sharp,  t h e  maximum checking in r ad ia t a  
pine s e e m s  t o  b e  abou t  5 c m  long, which 
leads  t o  less  wood loss t han  occu r s  when a 
proper scar f  is used in fal l ing t h e  t r e e  by 
hand. 

F i g u r e  4 - M e c h a n i c a l ,  t r ee  shears 

The advantages  of falling t r e e s  wi th  shears  
a r e  : 



(a)  Shears  a r e  a relat ively low maintenance  
p iece  of equipment.  

(b) They l eave  a low s tump,  provided your 
woodline c a n  t o l e r a t e  t h e  r e su l t an t  
but tressing on t h e  log. This means  t h a t  
abou t  2% m o r e  wood is being produced 
per  h e c t a r e  t han  is t h e  c a s e  with 
s tandard  chainsaw felling. B u t t  wood is 
also t h e  most  valuable wood fo r  k r a f t  
pulping, and your re-establ ishment cos t s  
t end  t o  b e  lowered wi th  t h e  s tump. 

( c )  They a r e  quick and safe .  

The  disadvantages a r e  : 

(a)  The re  is s o m e  sp l i t t ing  in t h e  b u t t  of 
t h e  t r ee .  This is par t icu lar ly  bad in t h e  
c a s e  of shears  using a single blade 
cu t t i ng  agains t  a n  anvil,  such  as t h e  
Fleco.  Scissor shears  minirnise t h e  
splitting. 

(b) Shears  requi re  a heavy head  t o  support  
t h e  fo rces  involved in the i r  operat ion.  

The  o the r  way of mechanical ly fal l ing t r e e s  
is by means  of a saw, e i the r  a c i rcular  s a w  
o r  a chainsaw. These  a r e  s o  d i f f e ren t  t h a t  
t hey  should b e  t r e a t e d  separa te ly .  

Felling heads  which use chainsaws a r e  
relat ively l ight  in weight ,  and  general ly a r e  
designed t o  just c u t  through t h e  t r e e  and t i p  
i t  ove r  in a desired direct ion.  

Such heads have  t h e  following advantages  : 

(a) They c a n  b e  mounted on t h e  end of 
long booms, d u e  t o  the i r  l ight  weight  
and t h e  f a c t  t h a t  t hey  a r e  not  picking 
t h e  whole t r e e  up when i t  is c u t  off .  

(b) They produce no checking in t h e  log, 
al though s o m e  of t hem h a v e  a tendency 
towards  a "barber chair'! s lab  being l e f t  
on  t h e  s tump. 

(c )  The re  is no  sca r f ,  s o  no  w a s t e  at all at 
t h e  b u t t  of t h e  t r ee .  

(d) Without a massive increase  in s i ze  of 
t h e  head,  t r e e s  of 50-60 c m  d iame te r  
a t  t h e  b u t t  c a n  b e  felled. 

(e) Low power requirements .  

( f)  They handle wind thrown t r e e s  wi th  
ease. 

Their disadvantages include : 

(a )  They a r e  easily damaged,  part icularly 
by learner  opera tors ,  and a r e  a high 
maintenance  i tem. 

(b) They l eave  higher s tumps  than d o  
shears .  

Figure 5 - Koehring c ircular  saw 
f e l l  inq head 

The only high speed  c i rcular  s aw felling head  
in use in Austral ia  is t h e  Koehring. This  is a 
remarkable  uni t  in t e r m s  of felling speed in 
a c l ea r  falling operat ion,  but  i t s  cu t t i ng  
speed  is of no r ea l  advan tage  in thinnings. 
My exper ience  of t h i s  machine  is not  good 
enough t o  c o m m e n t  on  i t s  mechanica l  
realibility, but  i t  does  m a k e  a woolly mess of 
t h e  b u t t  end  of t h e  t r ee .  I a m  assured t h a t  
t h i s  has  no  a f f e c t  on t h e  quali ty of t h e  sawn 
product  f rom t h e  b u t t  log, bu t  I canno t  
verify th is  c o m m e n t  f rom m y  experience.  

MECHANISED DELlMBlNG 

In this  sec t ion ,  I will only ta lk  about  
processors, i.e. machines  which r emove  t h e  
branches  f rom fel led t r e e s  and c u t  t hem t o  
desired lengths. Our  exper ience  in Austral ia  
h a s  been wi th  t w o  main  types  : 

(a) The slide boom types,  pioneered by t h e  
Logma 

(b) The  f e e d  roll type,  pioneered by t h e  
Tvigg in Australia. 



ca r r i e r  wi th  low opera t ing  costs ,  a p a r t  f rom 
maintenance  of t h e  head. 

F i g u r e  6 - K o e h r i n g  s l i d e  b o o m  d e l i m b e r  

T h e  sl ide boom t y p e  has  t h e  following 
advantages  : 

F i g u r e  7 - S t e y r  K P 4 0  d e l i m b i n g  h e a d  
(a)  The  sl ide boom c a n  b e  mounted on a n  

excava to r  t ype  car r ie r .  These  ca r r i e r s  The  la rger  t ype  processor  on t h e  back  of a 
a r e  cheap ,  reliable, mechanical ly s imple  forwarder ,  such a s  t h e  Kockums, is now using 
and,  s ince  t h e  adven t  of  var iab le  Super Single, rad ia l  ply t ruck  t y r e s  in p lace  
d isp lacement  hydraulic Pumps, c a n  d o  of t h e  spiked f e e d  rolls used by similar 
remarkable  things wi th  very  low engine  machines in t h e  past .  When f i t t e d  wi th  
power. Excavators  a r e  a l so  cheap  t o  wheel  chains, t h e s e  t y r e s  s eem ab le  t o  e x e r t  
ope ra t e ,  bu t  t hey  need  q u i t e  a b i t  o f  a g r e a t e r  pull on t h e  s t e m s  than  t h e  spiked 
guarding t o  make  t h e m  sui tab le  f o r  f e e d  rolls w e r e  capable  of. The resul t  is 
bush operat ions.  t h a t  t h e  delimbing e f f o r t  of t hese  machines 

(b) Slide booms can  process crooked and now seems  a s  good a s  t h a t  of t h e  slide boom 
forked stems fa i r ly  easily, and can processors. Their abi l i ty t o  handle crooked 

del imb t h e  whole length of t h e  t r ee .  t r e e s  is a l so  much improved. Their main  
drawback l ies  in the i r  complexity,  bu t  the i r  

(c)  They have  good delimbing forces.  abi l i ty t o  au toma t i ca l ly  merchandise  a t r e e  

(d) Slide booms a r e  compara t ive ly  sinrple in to  a number of products  m a y  m a k e  t h e m  

and rugged. a t t r a c t i v e  t o  s o m e  users. 

Their main disadvantage is the i r  throughput. All f eed  roll processors  suf fer  f rom one  

Given t r e e s  of good form,  they  a r e  general ly common fault .  They a r e  unable t o  del imb 

slower than  f e e d  roll processors. t h e  bot tom m e t r e  of t h e  t r e e ,  which is t h e  
d is tance  be tween t h e  f eed  rolls and t h e  

The re  a r e  t w o  c lasses  of f e e d  rol l  delimbing knives. 

processors  : 

(a)  The  grapple type  f e e d  rol l  processor, 
which hangs on a boom mounted  on t h e  
ca r r i e r  (e.g. Skogsjan, Sifer ,  Steyr).  

(b) The  la rger  t y p e  which a r e  mounted on 
t h e  back  of a fo rwarde r  o r  rnodified 
fel ler-buncher (e.g. Kockums, Osa) 

The  grapple type  has  problems del imbing 
t r e e s  wi th  big limbs. They a r e  fair ly f l imsy 
in cons t ruc t ion  and a r e  a high maintenance  
i tem.  Their length measuring abi l i ty  is 
variable,  ranging f rom very  good t o  
mediocre.  They a r e  compara t ive ly  cheap ,  
however, and can  be  mounted on a cheap  

HARVESTERS 

A harves ter  is defined a s  a mach ine  t h a t  
c u t s  down t h e  t r e e  and  processes i t  in to  t h e  
f inal  pr-oduct. The  Scandinavian approach t o  
harves ters  has  been  t o  add  a falling function 
t o  their  processors, which sa t i s f ies  two  
c lasses  of cus tomer  and basically o n e  type  of  
machine. Harves t e r s  opera t ing  in Austral ia  
include : 

(a )  John D e e r e  
(b) Osa  
(c) Lako grapple harves ter  
(d) Kockums GSA grapple harves ter  
(e )  Waratah 



There  a r e  qu i t e  a f e w  secondhand John 
Dee re ' s  avai lable in Australia. T h e  O s a  is a 
well engineered,  highly productive machine  
bu t  is complex  and very  expensive. The  
Lako and Kockums GSA both  have  a l a rge  
number  of vulnerable hydraulic  hoses around 
the i r  head. The  Osa, Lako and Kockums 
GSA a l l  use  chainsaw fel l ing sys t ems  which 
a r e  very  vulnerable t o  ope ra to r  abuse,  
part icularly during t h e  learning phase. 

F i g u r e  8 - O s a  b o o m  m o u n t e d  
p r o c e s s i n g  h e a d  

The  Wara tah  is a s imple  rugged p iece  of 
equipment,  wi th  o n e  less  funct ion  than  a l l  
o t h e r  harvesters .  I t  uses gravi ty  ins tead  of 
f e e d  rolls t o  propel t h e  t r e e  through t h e  
del imbing knives. The  only recurr ing  
problem wi th  th is  machine  c e n t r e s  around 
r epea ted  valve bank fai lures,  a problem 
which should b e  solved in t h e  n o t  t o o  d is tan t  
fu ture .  Unfortunately,  i t  h a s  t h e  major  
drawback of no t  having a length  measuring 
sys tem fo r  t h e  wood i t  produces. 

All t hese  ha rves t e r s  sha re  t h e  common  
problem t h a t  f e e d  roll processors  suf fer  
f rom - t h e  inability t o  de l imb t h e  bo t tom 
m e t r e  or  so  of e a c h  t r ee .  T h e  Waratah,  
however,  g e t s  lower t h a n  most ,  and  t h e  
Kockums CSA, wi th  delimbing knives both  
sides of t h e  f eed  rolls is on a p a r  wi th  t h e  
Waratah. 

THE CHOICE 

These  is a n  incredible range  of equipment  t o  
choose  from. Perhaps  w e  should discuss 
s o m e  of t h e  f a c t o r s  which should influence 
such a choice. 

(a) Mechanical Reliability 

Every funct ion  on  eve ry  mach ine  h a s  a 
rel iabi l i ty rat ing.  The  m o r e  funct ions  
you add,  t h e  m o r e  chance  t h a t  a t  any  
one  t i m e  t h e  mach ine  will b e  broken 
down. L e t  u s  say  t h e  p r ime  mover  has  
a rel iabi l i ty of 90%, t h a t  is you c a n  
e x p e c t  i t  t o  have  s o m e  mechanica l  
fa i lure  f o r  10% of t h e  t i m e  during 
which i t  should have  been  working. 
Now pu t  a processor  on t h a t  pr ime 
mover. The  Drocessor h a s  a rel iabi l i tv 
of 90% too ,  b u t  in combinat ion wi th  t h e  
p r ime  mover,  t h e  overa l l  rel iabi l i ty 
drops t o  90% of 90%, o r  81%. Now 
conve r t  t h a t  processor  i n to  a harves ter  
by adding a fel l ing a t t a c h m e n t  wi th  a 
90% reliability. The  overa l l  rel iabi l i ty 
now becomes  90% of 81%, o r  73%. 
These pe rcen tages  a r e  fair ly real is t ic ,  
s o  forwarders ,  processors  and  
fel ler-bunchers c a n  b e  expec ted  t o  have  
abou t  80% utilisation, and  ha rves t e r s  
c a n  b e  expec ted  t o  have  abou t  70% 
utilisation. Uti l isat ion in t h i s  c o n t e x t  is 
defined a s  : 

T h e  n u m b e r  o f  m a c h i n e  h o u r s  
w o r k e d  1 0 0  

X - 
T h e  n u m b e r  of h o u r s  a man i s  1 

a v a i l a b l e  t o  w o r k  i t  

I t  measu res  no t  only t h e  mechanica l  
rel iabi l i ty of t h e  machine ,  b u t  a l so  t h e  
ef f ic iency  of t h e  sys tem within which i t  
works. 

The re  is o n e  except ion  t o  th i s  genera l  
ru le  and  t h a t  i s  t h e  Waratah harves ter ,  
which uses gravi ty  a s  i t s  "processor" 
funct ion.  Gravi ty  h a s  a rel iabi l i ty 
r a t ing  of 100% h e r e  on e a r t h ,  s o  t h e  
Wara tah  h a s  a ut i l isat ion of a b o u t  80% 
in common  wi th  feller-bunchers. 

The advan tage  of a "feller-buncher 
followed by a processor" sys t em is  t h a t  
you c a n  have ,  say ,  4 d a y s  s tockpi le  of 
wood on t h e  ground be tween  t h e  t w o  
machines,  and  be tween  t h e  processor  
and t h e  ex t r ac t ion  machine,  which gives 
you plenty of t i m e  t o  repa i r  
breakdowns. In th i s  way,  t h e  flow of 
wood never  s tops,  s o  t h e  whole sys tem 
produces continuously a t  80% 
eff iciency.  However,  you need  m o r e  
capi ta l ,  m o r e  m e n  and a higher quo ta  
t o  justify th i s  sys t em than  you need  if 
you se l ec t ed  a harves ter .  



(b) Simplicity 

In t h e  ea r ly  s t a g e s  of learning abou t  
mechanica l  harvest ing,  t h e r e  is a lo t  t o  
b e  said fo r  s t icking t o  t h e  s imples t  
machinery available. Having said this,  
though, our exper ience  has  been  t h a t  
once  con t r ac to r s  g e t  used t o  t h e  m o r e  
complex  machines, breakdowns t a k e  no  
longer t o  f ix  t han  they  d o  on  t h e  
s impler  machines. For  example ,  (d) 
Logmas have  a n  e l ec t r i ca l  mic ro  swi tch  
in the i r  joystick control .  The  f i r s t  t i m e  
th is  fa i led  i t  took  o n e  and a half days  
and a special is t  a u t o  e l ec t r i c i an  t o  
t r a c e  t h e  problem and f ix  it .  Nowadays, 
spa re  micro  swi tches  a r e  a s tandard  
i t em in t h e  Logma ope ra to r ' s  "buggery" 
box and t h e  diagnosis of t h e  fa i lure  and  
r ep lacemen t  of one  of t hese  swi tches  
t a k e s  about  20 minutes, and  is done  by 
t h e  opera tor .  

As f a r  a s  s implici ty is concerned,  i t  is 
hard  t o  find a simpler  p r ime  mover  
t han  a n  excavator .  I t  is no  coincidence 
t h a t  t hey  a r e  finding s o  much favour  in 
t imber  harvest ing in Austral ia  and  t h a t  
manufac tu re r s  a r e  adapt ing  so  many 
a t t a c h m e n t s  t o  mount  on excavators .  
They have  g o t  s o m e  l imitat ions,  
however, including : 

(1) Compara t ive ly  slow t r ave l  speed. 

(2) Poor guarding underneath  for  
bush opera t ion  

(3) Inability t o  t r ave l  on public roads  

(4) A rigid t r a c k  sys tem.  This causes  
problems in broken count ry  and 
where  s tumps  have  t o  b e  walked 
over. 

(c )  Local Content 

If you a r e  thinking of buying in to  
mechanised harvest ing equipment ,  g o  
over  t h e  m a c h i n e b )  avai lable and  see 
how much of the i r  component ry  is 
avai lable off t h e  shelf ,  o r  c a n  b e  
serv iced  locally wi th  exper ienced  
serv ice  personnel,  wi thout  having t o  
r e so r t  t o  t h e  agen t  f rom whom you 
bought t h e  machine. You may  b e  
surprised. Such things a s  : 

- Diesel  engines 
- Hydraulic  motors  and  pumps 
- Bearings 
- Transmissions 
- Hydraulic  cyl inders  

- Shear blades 
- Elec t r ica l  component ry  
- Axles and  d i f ferent ia l s  

c a n  o f t e n  b e  e i t h e r  sourced locally or  a 
loca l  equiva lent  c a n  b e  subs t i tu ted  for  
a broken down par t .  Give p re fe rence  
t o  buying machines  which fa l l  in to  this  
ca tegory .  

Matching 

I m e a n  a number  of things under this  
heading. First ly,  c a n  you develop a 
sys tem which is based on machines  wi th  
identical  component ry?  Examples a r e  
t h e  Kockums fel ler-buncher,  Logma and 
forwarder ;  and  excava to r  mounted 
fel ler-buncher wi th  a grapple processor 
mounted on t h e  s a m e  model  excavator .  
The  reduct ion  in p a r t s  inventory,  
ope ra to r  and  mechanic  fami l ia r i ty  with 
a l l  machines,  and  t h e  abi l i ty of a l l  
machines  t o  o p e r a t e  up t o  t h e  s a m e  
t e r r a in  l imits ,  recommend taking this  
pa th  if possible. 

Matching a lso  means  matching  t h e  
productive capac i ty  of your machines  
within t h e  system. For  example ,  t h r e e  
Wara tah ' s  and  one  la rge  forwarder  c a n  
produce 45,000 m 3  pe r  yea r  in f i r s t  
thinnings, w i th  a n  a v e r a g e  merchantable  
t r e e  s i ze  removed of 0.14 m3. If t h e  
ave rage  t r e e  s i ze  removed w e r e  
0.32 m3,  t w o  Wara tah ' s  would produce 
abou t  47,000 m 3  per  year ,  and  t h e  
fo rwarde r  would b e  struggling t o  keep  
up  wi th  them.  So, if you bought t h r e e  
Wara tah ' s  f o r  t h e  l a t t e r  s i tuat ion,  you 
would no t  h a v e  a ma tched  system. 
However, i t  m a y  b e  possible t o  double 
sh i f t  t h e  forwarder  and  produce 
70,5000 m 3  per  yea r  wi th  t h r e e  
Wara tah ' s  and  one  la rge  forwarder  in 
t h e  f i r s t  thinning wi th  a 0.32 m 3  t r e e  
s i ze  removed.  But  will t h e  mill b e  
open t o  a c c e p t  t h e  wood if you dec ide  
t o  double sh i f t?  

Another  example  of m o r e  complex  
matching  would b e  a harvest ing sys tem 
designed fo r  a n  ave rage  t r e e  s i ze  t o  be  
removed of 0.8 t o  1.0 m 3  Such a 
sys tem,  capab le  of  harvest ing abou t  
120,000 m 3  pe r  year ,  could consist  of 
one  fel ler-buncher working on a single 
sh i f t ,  t w o  slide boom processors  
working on a double sh i f t  and two  
forwarders  working on a single shif t .  
Whether t h e  wood c o m e s  f rom thinning 
o r  clearfel l ing has  l i t t l e  e f f e c t  on 



productivity. T r e e  s i ze  is t h e  main 
f a c t o r  a f f ec t ing  productivi ty of 
mechanica l  harvest ing sys t ems  once  a 
threshold of abou t  80 m3/ha  yield has  
been  reached.  

because  of t h e  cons t an t  processing t i m e  
and t h e  lack of breakdowns wi th  t h e  
car r ie r ,  roadside processing also lends 
itself wel l  t o  s t e e p  count ry  operat ions,  
where  t h e  minimum work is ca r r i ed  o u t  
on t h e  s lope and t h e  maximum on t h e  
road. 

The  main drawback wi th  roadside 
processing is t h a t  t h e  payload of t h e  
machine  ex t r ac t ing  t h e  wood t o  
roadside is reduced due  t o  t h e  d rag  
e f f e c t  of t h e  branches  on t h e  t r e e s  i t  is 
skidding. However,  this  machine  is 
usually n o t  t h e  l imit ing machine  in t h e  
sys tem,  so  if i t s  productivi ty is down i t  
probably won ' t  a l t e r  t h e  overa l l  output  
of t h e  system. 

SHOULD NEW ZEALAND MECHANISE ITS 
PINE HARVESTING? 

Figure 9 - The d i f f e r e n t  production 
l e v e l s  o f  harvesting machines need I think th is  is inevitable,  and  t h e  only 

t o  be matched within a system. quest ions which real ly need  t o  be  asked a r e  
(Kockums forwarder extracting wood "when" and "with what"? The  f i r s t  of t hese  
processed by Koehring - APM Forests)  quest ions is a n  economic  one,  and any 

count ry  which has  been  a b l e  t o  economical ly 

(e )  Roadside Processing 

This h a s  a l o t  t o  recommend i t  f rom 
t h e  point of view of harvest ing 
eff iciency.  However, t h e  f o r e s t  owner  
mus t  f i r s t  ask himself whether  t h e  
e f f e c t  on  t h e  soil c a n  b e  to lera ted .  In 
Victoria, APM Fores t s  grows i t s  
p lanta t ions  on shallow infer t i le  soils, in 
t h e  main. On these  soils, t h e  policy is 
t o  process t h e  t r e e s  as c lose  t o  t h e  
s tumps  a s  possible so  t h a t  t h e  nut r ien ts  
and organic  m a t t e r  c a n  b e  r e tu rned  t o  
t h e  s i t e  a s  evenly a s  possible. 
However, given New Zealand's  deep ,  
f e r t i l e  soils, i t  may b e  t h a t  roadside 
processing c a n  b e  to lera ted .  This means  
t h a t  t h e  processing unit  c a n  b e  mounted 
on a cheap,  less  robust  ca r r i e r ,  and  t h e  
fal l ing and ex t r ac t ion  c a n  be  combined 
in t h e  one  machine,  such a s  t h e  
Timberjack 520 clambunk,  f i t t e d  wi th  a 
Hultdins chainsaw fel l ing head. The  
productivi ty per day of t h e  processor  is 
likely t o  b e  g r e a t e r  t han  t h a t  of o n e  
which has  t o  t r ave l  c ross  count ry  

justify t h e  radica l  s i lvicul ture prac t iced  in 
New Zealand should b e  capable  of turning 
Austral ian productivi ty f igures in to  ~e\;; 
Zealand dollars  and  reaching a decision. As 
t o  t h e  second quest ion,  t h e  possible 
machinery has, in t h e  main,  been  f i l te red  
through Aust ra l ia ' s  exper ience  in mechanising 
r ad ia t a  harvest ing,  and you need  look no 
fu r the r  t o  m a k e  a choice.  

This Technical Release i s  the  work o f  the 
author and i s  not the resu l t  o f  LIRA 
project work. LIRA pub1 ishes  i t  i n  the 
i n t e r e s t s  o f  wider dissemination o f  
knowledge i n  the industry.  LIRA takes no 
respons ib i l i t y  for  the accuracy o f  
f igures  nor does i t  necessari ly  support 
or disagree w i t h  the opinions and 
conclusions shown. 

For further information contact: 

N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.O. Box 147, 

ROTORUA, NEW ZEALAND. 

T e l e p h o n e :  [073] 87-1 68 


