
ISSN 0111-4743 

Vo1.3. No. 3 1981 

LIRA COPYRIGHT 1981 

NEW ZEALAND 

A Report by J. R. Ansley, Thinning Department, N.Z. Forest Products Limited 

INTRODUCTION 
I n  r ecen t  years  severa l  New Zealand 
companies have cons idered t h e  p o s s i b i -  
l i t y  o f  us i ng  mechanised l ogg ing  
ope ra t i ons  i ns tead  o f  t r a d i t i o n a l  
f e l l i n g  and de l imb ing  methods. To 
e s t a b l i s h  t h e  v i a b i l i t y  o f  mechanisa- 
t i o n ,  New Zealand Fores t  Products 
L i m i t e d  p u t  a  de l imber  f e l l e r  buncher 
(DFB) t o  work i n  i t s  K i n l e i t h  f o r e s t  
d u r i n g  A p r i l  1981. A H i t a c h i  UH04 
Excavator mod i f i ed  w i t h  a  Waratah 
f e l l i n g  and de l imb ing  head, was h i r e d  
f rom M r  N. P r i t cha rd ,  w i t h  an opera to r  
t o  work t h e  machine. The machine i s  
unique among p resen t  ha rves t i ng  machi- 
nes, i n  t h a t  i t  del imbs t h e  s tand ing  
t r e e  t o  a  maximum h e i g h t  of 7 metres, 
p r i o r  t o  shear ing  i t  f rom t h e  stump. 

The t r i a l ' s  o b j e c t i v e s  were t o  
determine: 

- p r o d u c t i v i t y  under Company t h i n n i n g  
cond i t i ons ;  

- t h e  DFB's e f f e c t i v e n e s s  i n  unmarked 
and heavy undergrowth stands; - t h e  machine's a b j l i t y  t o  p resen t  
wood f o r  s h o r t  p u l p  opera t ions ,  and 
f o r  l ong  l e n g t h  e x t r a c t i o n  us i ng  
4WD a g r i c u l t u r a l  t r a c t o r s .  

\ 

The t r i a l  was c a r r i e d  o u t  i n  12 year  o l d  p . r a d i a t a  stocked t o  1100-1200 s/ha. 
Contours were easy i n  t h e  t r i a l  area which was b i s e c t e d  by  smal l  g u l l i e s ,  some s teep 
sided. Heavy b l a c k b e r r y  undergrowth was p resen t  throughout  t h e  area. 

Exper ience w i t h  t h e  DFB ope ra t i on  before t h e  t r i a l ,  suggested p r o d u c t i v i t y  was 
g r e a t l y  a f f e c t e d  where i t  was no t  work ing  i n  an outrow system. Operators tended t o  
become d i s o r i e n t a t e d  because t e r r a i n  undu la t i ons  had made i t  hard  t o  d e f i n e  rows. 
The normal NZFP regime was m o d i f i e d  i n  t h e  t r i a l  t o  a1 low f o r  a  f i f t h  row outrow 
system, r e t a i n i n g  h i g h  pruned t r e e s  w i t h  t h e  outrow. Bays were t h i nned  t o  leave a l l  
h i g h  pruned t r e e s  p l u s  some unpruned stems. 

The l ogg ing  ope ra t i on  i s  no rma l l y  c a r r i e d  o u t  us i ng  e i t h e r  a  s h o r t  p u l p  o r  an a g r i -  
c u l t u r a l  t r a c t o r  crew. Normal age 11 t h i n n i n g  i s  s e l e c t i v e ,  reduc ing  o v e r a l l  



s t o c k i n g  t o  370 s/ha w i t h o u t  outrows. because t h e  t r i a l s  were o f  r e l a t i v e l y  s h o r t  
d u r a t i o n  and t h e  ope ra to r  was u n f a m i l i a r  w i t h  t h e  system, r e s u l t s  must be taken as 
i n d i c a t i v e  and n o t  conc lus ive .  

THE TRIALS 

Shor t  pu lp :  I n  normal s h o r t  p u l p  e x t r a c t i o n  operat ions,  t h e  t r e e s  a re  f e l l e d ,  --- 
delimbed, c u t  t o  1.8 metre  leng ths ,  and s tacked i n  bundles o f  about 1.5 m3 f o r  l a t e r  
e x t r a c t i o n  by  sk idders  o r  fo rwarders .  I n  t h e  t r i a l ,  t h e  DFB completed t h e  de l imb and 
f e l l  operat ions,  l a y i n g  t h e  l ogs  complete w i t h  untrimmed' tops  i n  bundles o f  f o u r  t o  
s i x .  Cu t t e r s  then trimmed, c ross -cu t  and stacked t h e  logs .  

Long leng th :  The a g r i c u l t u r a l  t r a c t o r  opera t ions  use conven t iona l  l ogg ing  methods. - 
Trees a r e T e l l e d ,  delimbed, headed by  t h e  crew and e x t r a c t e d  i n  f u l l  l o g  l e n g t h  w i t h  
t h e  t r a c t o r .  

I n  t h i s  case t h e  DFB performed t h e  de l imb and f e l l  operat ions,  l a y i n g  l ogs  i n  groups 
o f  5-7 t r e e s  o r i e n t a t e d  f o r  easy e x t r a c t i o n  t o  t h e  dump. The gang fo l lowed,  do ing  t h e  
heading, complet ing t r imming  and e x t r a c t i o n .  

RESULTS 

F e l l e r  Buncher Produc t ion  --- 
~ t i e  d i f f e r e n c e  between ac tua l  and t h e o r e t i c a l  performance was due t o  t h e  opera to r  
l e a r n i n g  a new opera t ion ,  p o s s i b l e  t i m e  keeping e r r o r s ,  and rough ground cond i t i ons .  

( i )  I n  t h e  s h o r t  p u l p  t r i a l  t h e  machine produced 225 tonnes i n  41 hours, 5.5 ton -  
nes per hour. A s t udy  o f  t h e  elements i nvo l ved  i n d i c a t e d  : 

Element -- 

Reach 
Delimb and shear 
Lay stem 
Move, c l e a r  ground 

0.24 mins 
0.29 " 
0.39 " 
0.10 " 

T o t a l  1.02 mins per  t r e e  - ----------- 

Measurement o f  52 f e l l e d  t r e e s  gave a ,mean D.B.H. o f  20.3 cm w i t h  a mean merchantable 
volume of 0.23 m3. Based on t h i s  p i ece  s i z e  expected p roduc t i on  would be 12.6 tonnes 
per  hour o r  70 tonnes per day (70% u t  i 1 i s a t  i on).  

The DFB reach d i d  n o t  a l l o w  complete de l imb ing  o f  t rees ,  because t h e y  gene ra l l y  
were t o o  t a l l .  52 t r e e s  were analysed a f t e r  de l imb ing  and f e l l i n g  : 

Mean Range 

Length delimbed 
Not delimbed 

Tree volumes f o r  t h e  52 t r e e s  analysed :- 

Mean --- Ran* -- 

Length delimbed 
Not delimbed 



The DFB del imbed 79% o f  t h e  volume. S tud ies  i n d i c a t e d  t h e  c u t t e r s  spent 30% o f  t h e i r  
t r imming  t ime  on t h i s  p a r t  of t h e  t r e e ,  and t h e  rema in ing  70% on t h e  undelimbed 
p o r t i o n .  

( i i )  DFB p roduc t i on  i n  t h e  a g r i c u l t u r a l  t r a c t o r  t r i a l  equa l l ed  63 tonnes i n  8  hours 
o r  7.9 tonnes per  hour.  Time keeping f o r  t h e  machine was suspect - it had 
m u l t i p l e  breakdowns bu t  ground c o n d i t i o n s  were more favourab le  w i t h  easy con- 
t o u r s  and g e n t l e  g u l l i e s ;  

Shor t  Pu lp  C u t t e r  Produc t ion  --- 
The c u t t e r s  f o l l o w e d  t h e  DFB t r imming,  c r o s s - c u t t i n g  and s tack i ng .  Normal p roduc t i on  
o f  t h e  c u t t e r s  had been e s t a b l i s h e d  and t h e  f o l l o w i n g t a b l e  i n d i c a t e s  t h e i r  increased 
p roduc t i on  ( i n tonnes per  man day) : 

Usual Produc t ion  Produc t ion  F o l l o w i n g  Percentage Inc rease  
F e l l e r  Buncher 

Average p roduc t i on  inc rease  87% 
\ 

LIRA s tud ied  two t o p  c u t t e r s  p repa r i ng  81 logs .  The bas i c  t ime  per  tonne was 15  
minutes which broke down t o  t h e  f o l l o w i n g  elements: 

E 1  ement Percentage o f  bas i c  t ime  - 

Tr im and c u t  b u t t s  
T r im and c u t  tops  
Stack 
Other 

I f  t h e  r a t e  o f  work w h i l e  under obse rva t i on  was ma in ta ined  d u r i n g  t h e  day, produc- 
t i v i t y  would be approx imate ly  23 tonnes per  day. Th i s  was ve ry  c l o s e  t o  what was 
achieved by  t h e  t o p  c u t t e r  i n  t h e  o v e r a l l  p roduc t i on  f rom t h i s  area. 

A g r i c u l t u r a l  T r a c t o r  Gang Produc t ion  

The crew f o l l o w e d  t h e  DFB - a  bushman f i n i s h e d  t r imming,  headed t h e  t r e e s  and 
s t ropped them t o  t h e  t r a c t o r .  The l ogs  were taken f u l l  l eng th  t o  t h e  dump. 

Th i s  crew produced 44 tonnes i n  7  hours  o r  6.3 tonnes per  hour.  Y i  t h  more exper ience 
i n  drag p repara t ion ,  p r o d u c t i v i t y  would be improved. Th i s  should  be regarded as 
minimum produc t ion .  



The f o l l o w i n g  t i m e s  were observed : 

Element 

Turn  and p o s i t i o n  
P u l l  rope  
Hook on 
Wai t  f r o m  t r i m m i n g  
Breakout  
Run loaded 
Unhook 
F l e e t  
Run empty 

Average t i m e  (mi ns/day) - -- 

TOTAL 8.1 m inu tes  

Average l o g s  p e r  d r a g  was 6.6, average p i e c e  s i z e  was 0.18 m3, wh ich e q u a l l e d  a  d a i l y  
p r o d u c t i o n  o f  65 tonnes.  Conven t iona l  o p e r a t i o n s  i n  s i m i l a r  s i t u a t i o n s  would p ro -  
duce 20 t o  25 tonnes p e r  day. 

DISCUSSION AND CONCLUSIONS 

1. The DFB can e f f e c t i v e l y  work i n  Company t h i n n i n g  c o n d i t i o n s  on t r a c t o r a b l e  con- 
d i t i o n s  (up  t o  150) .  P r o d u c t i o n  decreases w i t h  i n c r e a s e d  grades. An out row 
system i s  a d v i s a b l e  t o  " l o c a t e "  t h e  o p e r a t o r .  

2. The machine i s  n o t  h i n d e r e d  b y  heavy undergrowth.  I t  made work ing  c o n d i t i o n s  f o r  
manual workers  f o l l o w i n g  much e a s i e r .  The number o f  r e s i d u a l s  l e f t  v a r i e d  
s l i g h t l y  f r o m  t h e  p r e s c r i p t i o n  - t h i s  would improve w i t h  p r a c t i c e .  

3. Improved p r e s e n t a t i o n  o f  l o g s  enabled s h o r t  p u l p  c u t t e r s  t o  i n c r e a s e  p r o d u c t i o n  
b y  87% i n  a  d i f f i c u l t  undergrowth area. The c u t t e r s  f e l t  l e s s  f a t i g u e d  a f t e r  a  
d a y ' s  work. They used a  t h i r d  o f  t h e i r  normal chainsaw p e t r o l  and a p p r e c i a t e d  
t h e  c l e a n  work ing  c o n d i t i o n s .  

4. The l o g s  were a l s o  w e l l  p resen ted  b y  t h e  DFB f o r  l o n g  p u l p  e x t r a c t i o n  w i t h  t h e  
a g r i c u l t u r a l  t r a c t o r .  The crews p r o d u c t i o n  doubled, b e n e f i t t i n g  f r o m  t h e  reduc- 
t i o n  o f  s l a s h  and undergrowth.  

5. The DFB o p e r a t i o n  caused l i t t l e  damage t o  t h e  r e s i d u a l  c rop .  

6. A c o s t  a n a l y s i s  has n o t  been i n c l u d e d  i n  t h i s  r e p o r t .  The economic v i a b i l i t y  o f  
combin ing a  mechanical  o p e r a t i o n  w i t h  c o n v e n t i o n a l  t h i n n i n g  systems would depend 
on t h e  h i r e  r a t e  o f  t h e  machine i n  a  con t inuous  o p e r a t i o n ,  and t h e  e f f e c t  o f  i t s  
use on t h e  manual work f o l l o w i n g .  The t r i a l  demonstrated t h a t  wood presented b y  
a  mechanical  system c o u l d  g r e a t l y  i n c r e a s e  t h e  p r o d u c t i v i t y  o f  normal t h i n n i n g  
o p e r a t i o n s  and would be s p e c i a l  l y  e f f e c t i v e  i n  areas o f  heavy undergrowth and 
poor ground c o n d i t i o n s .  

.This Technical Release i s  the  work o f  the author and i s  not the  r e su l t  o f  LIRA 
project work. LIRA publishes i t  i n  the  i n t e re s t  o f  wider dissemination o f  
knowledge i n  the industry.  LIRA takes no responsibi l i ty  for accuracy o f  figures 
nor does i t  necessarily support or disagree with the  opinions and conclusions shown. 
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