
REDUCING O E l l M I l N G  COSTS 
Conventional  del imbing i n  New Zealand i s  h i g h l y  labour  i n t e n s i v e  and a  
s i g n i f i c a n t  c o s t  e lement ,  c o n t r i b u t i n g  up t o  3 0 %  towards t o t a l  l o g  
e x t r a c t i o n  c o s t s  i n  some o p e r a t i o n s .  The most common method used i s  t h e  
manually a p p l i e d  chainsaw and t h i s  o p e r a t i o n  i s  bo th  arduous and conducive 
t o  a c c i d e n t s .  

LIRA PROJECT AND FINDINGS: 
During 1977 LIRA c a r r i e d  o u t  a  p r o j e c t  aimed a t  
examining t h e  p o s s i b i l i t i e s  f o r  reducing  t h e  c o s t s  
and h igh  l abour  involvement i n  t h e  p roces s  of  
trimming t r e e s .  

The p r o j e c t  inc luded:  
1 .  E s t a b l i s h i n g  the s i g n i f i c a n c e  o f  c o n v e n t i o n a l  t r i m m i n g  

i n  cost and l a b o u r  c o n s u m p t i o n .  
2 .  S t u d y i n g  t h e  l o c a l  and o v e r s e a s  d e v e l o p m e n t s  i n  

m e c h a n i s e d  d e l i m b i n g .  
3 .  I n v e s t i g a t i n g  t h e  p o s s i b i l i t y  o f  l o c a l  m i l l s  a c c e p t i n g  

a  l o w e r  q u a l i t y  t r i m  s t a n d a r d .  
4 .  C o n s i d e r i n g  a l t e r n a t i v e  manual  t e c h n i q u e s .  

The s tudy  concluded t h a t  t h e  c o s t  and l abour  
consumption of  trimming was s i g n i f i c a n t  and could  be  reduced i n  t h e  har -  
v e s t i n g  of s m a l l e r  t r e e s ,  such a s  t h e  s t a n d s  of  Ponderosa and Cors ican  i n  
c l e a r f e l l i n g ,  and Radia ta  p roduc t ion  t h i n n i n g s .  T h i s  i s  b e s t  ach ieved  by 
mechanisa t ion ,  however on ly  s p e c i f i c  machine concepts  o f f e r  t h e  p o t e n t i a l  
t o  reduce  c o s t s .  Cur ren t  m i l l s  cannot  r e a d i l y  a c c e p t  a  lower log t r i m  
s t a n d a r d ,  b u t  s u i t a b l e  p roces s ing  equipment i s  a v a i l a b l e  and new m i l l s  
be ing  planned should  c o n s i d e r  t h i s  a s  an a l t e r n a t i v e  w i th  p o s s i b l e  c o s t  
s av ings .  A l t e r n a t i v e  manual trimming t echn iques  a r e  a v a i l a b l e  which would 
seem s u i t a b l e  t o  N . Z .  a p p l i c a t i o n ,  however t h e s e  need t o  be e v a l u a t e d  w i t h  
l o c a l  t r i a l s .  ( L I R A ' S  f u l l  p r o j e c t  r e p o r t  t i t l e d  " D e l i m b i n g  S t u d i e s "  P.R.4 1 9 7 5  i s  
a v a i l a b l e  t o  L I R A ' S  members o n  r e q u e s t . )  

MECHANISED DELIMBING: 
This  b r i e f  r e p o r t  o u t l i n e s  t h e  fo rmofmechan i sa t i on  cons ide red  t o  have most 
p o t e n t i a l  f o r r e d u c i n g t h e  c o s t  and l abour  of  trimming i n  N . Z .  I t  i s  hoped 
t h a t  t h i s  may s t i m u l a t e ,  gu ide  and a s s i s t d e v e l o p m e n t s m o s t  s u i t e d  t o  ou r  
i n d u s t r y .  

The concept  w i th  most p o t e n t i a l  t o  reduce c o s t s  i n  N . Z .  i s  t h e  mult i -s tem 
del imbing dev ice  which i s  an a t tachment  t ype  u n i t  c apab le  of  l o c a l  
c o n s t r u c t i o n  and which i s  used i n  con junc t ion  wi th  s t anda rd  N . Z .  logging  
machinery such a s  t r a c t o r s  and s k i d d e r s .  

Other  concep t s  of  mechanisa t ion ,  such a s  s i n g l e  stem de l imbers  o r  f e l l e r  
de l imbers ,  may a l s o  be capab le  of  reducing  c o s t s  b u t  a r e  cons ide red  t o  
r e q u i r e  more f avourab le  c i r cums tances  t o  be s u c c e s s f u l .  I n  p a r t i c u l a r ,  t h e  
l e v e l  of  management s k i l l  and maintenance back-up must be h igh .  



EXAMPLES OF MULTI-STEM DELIMBING DEVICES: 
(Controlled by e x t r a c t i o n  skidder  opera to r . )  

DELIMBING DEVICE 

CABLE LOOP (Russia)  

OPERATIONAL DETAIL I PERFORMANCE ASPECTS I 
I - Located on e x t r a c t i o n  

sk idder  t r a c k  
- Cables looped around 

stems manually 
- Delimbs t h e  t r e e s  

being p u l l e d  through 
t h e  loops 

- Approx.Cost: $200 
- Low opera t ing  c o s t  
- High e x t r a c t i o n  sk idder  

i n t e r f e r e n c e  
- Medium q u a l i t y  delimbin 
- Slash needs removal 

WHALE (Canada) 

- Approx.Cost: $500 
- Low opera t ing  c o s t  
- Low e x t r a c t i o n  sk idder  

i n t e r f e r e n c e  
- Medium q u a l i t y  delimbin 
- Slash needs removal 

- Approx.Cost: $750 
- Low opera t ing  c o s t  
- Medium e x t r a c t i o n  

sk idder  i n t e r f e r e n c e  
- Low q u a l i t y  delimbing 
- Slash  needs removal 

- Approx.Cost: $7,500 
- Medium opera t ing  c o s t  
- High e x t r a c t i o n  sk idder  

i n t e r f e r e n c e  
- Good.qual i ty  delimbing 
- Slash needs removal 

- Approx.Cost: $10,000 
- Medium opera t ing  c o s t  
- Low e x t r a c t i o n  sk idder  

i n t e r f e r e n c e  
- Medium q u a l i t y  delimbin 
- Has automatic s l a s h  

k i c k e r  

GATE ( U . S  . A . )  - 

GRILLE ( A u s t r a l i a )  

I - Located near  
e x t r a c t i o n  sk idder  
t rack  

- Gate f i x e d  t o  s tand ing  
t r e e s  

- Delimbs t h e  t r e e s  
pushed back through 
t h e  g a t e  

- Located on e x t r a c t i o n  
sk idder  t r a c k  

- Bar o r  heavy chain 
p laced  manually over 
t r e e s  

- Delimbs t h e  t r e e s  
p u l l e d  through under 
b a r  

- Located on e x t r a c t i o n  
sk idder  t r a c k  

- S t r i p p i n g  knives 
lower h y d r a u l i c a l l y  
(us ing  own e n g i n e ) a n d  
pos i t ioned  on t r e e s  
manually 

- Delimbs t h e  t r e e s  
p u l l e d  through 

- Located on e x t r a c t i o n  
sk idder  t r a c k  

- Upper and lower t e e t h  
c l o s e  au tomat ica l lyon  
stems by movement of 
stems over  spiked 
r o l l e r  

- S t r i p s  branches o f f  
stems p u l l e d  through 



EXAMPLES OF MULTI-STEM DELIMBING ATTACHMENTS: 
( C o n t r o l l e d  by  machine and o p e r a t o r  s e p a r a t e  f rom e x t r a c t i o n  s k i d d e r . )  

DELIMBING DEVICE I OPERATIONAL DETAIL I PERFORMANCE ASPECTS ~ 
- Located near  

e x t r a c t i o n  skidder  
t r a c k  

- Jaw t e e t h  closed 
around stems by 
opera t ing  machine 

- Delimbs t h e  t r e e s  
being pu l led  through 

- Approx-Cost: $2,500* 
- Low opera t ing  cos t*  
- Low e x t r a c t i o n  skidder  

i n t e r f e r e n c e  
- Good q u a l i t y  delimbing 
- Slash needs removal 

i JAWS (New Zealand) I I I 
- Located near  

e x t r a c t i o n  sk idder  
t r a c k  

- Lower arm pushed i n  
under t r e e s ,  and t o p  
too thed  arm lowered 
by machine 

- Delimbs stems p u l l e d  

MORARD (Canada) 
through and tops  with I c i r c u l a r  saw 

I 

- Located near  
e x t r a c t i o n  sk idder  
t r a c k  

- Top and bottom 
r o t a t i n g  arm r o l l e r s  
pos i t ioned  about stem 
by machine 

- Delimbs t h e  t r e e s  
p u l l e d  through 

- Approx.Cost: $15,000* 
- Medium opera t ing  cost* 
- Low e x t r a c t i o n  skidder  

i n t e r f e r e n c e  
- Good q u a l i t y  delimbing 
- Reposi t ion f o r  s l a s h  

removal 

BOYD (Canada) 

- Approx.Cost: $15,OGO* 
-. Medium opera t ing  cos t*  
- Low e x t r a c t i o n  skidder  

i n t e r f e r e n c e  
- Good q u a l i t y  delimbing 
- Reposi t ion f o r  s l a s h  

removal 

I - 

( STATIONARY FLAIL (New Zealand 

- Operates on cutover  
p r i o r  t o  l o g  
e x t r a c t i o n  by sk idder  

- Rotat ing chain f l a i l  
i s  moved along stems 
by machine 

- Delimbs t h e  t r e e s  
l y i n g  on t h e  ground 

- Located near  
e x t r a c t i o n  sk idder  
t r a c k  

- Overhead r o t a t i n g  
chain f l a i l  pos i t ioned  
about  stems by machine 

- Delimbs t h e  stems 
p u l l e d  through 

- Approx.Cost: $15,000* 
- High o p e r a t i n g  c o s t *  
- No i n t e r f e r e n c e  on 

e x t r a c t i o n  sk idder  
- Good q u a l i t y  delimbing 
- Slash  spread on cutover  

- Approx.Cost: $10,000* 
- High o p e r a t i n g  cos t*  
- Low e ~ t r a c t i o n ~ s k i d d e r  

i n t e r f e r e n c e  
- Good q u a l i t y  delimbing 
- Most s l a s h  thrown as ide  

MOBILE FLAIL (Canadam. Z . ) I 
* These c o s t s  r e f e r  t o  t h e  attachment only.  A l l  r e q u i r e  an o p e r a t i n g  machine and an 

opera tor  adding t o  o p e r a t i n g  c o s t .  



GUIDELINES FOR NEW ZEALAND DEVELOPMENT: 

The following general guidelines are provided to assist those interested 
in supplying or manufacturing delimbing machines or devices along the 
lines outlined in this report. 

1. TREE SIZES: Should be s u i t a b l e  f o r  processing t r e e s  of stem volumes up t o  
0.4m3 b u t  p r e f e r a b l y  l e s s  than 0.3m3. Maximum expected stem diameters  would 
be 50 cm. 

2 .  TREE SPECIES: Should consider  a p p l i c a t i o n  t o  a l l  N . Z .  e x o t i c  c o n i f e r s  with a 
high branch conten t ,  p a r t i c u l a r l y  Ponderosa, Corsican,  Contorta  and Radiata 
th inn ings  

3 .  MACHINE CAPITAL COST: The maximum added c a p i t a l  c o s t  t o  a system should no t  
exceed $60,000 and pre fe rab ly . should  be much lower than t h i s ,  i n  t h e  $10,000 
t o  $30,000 range. The p o t e n t i a l  f o r  any opt ion depends on i t s  es t imated  
opera t ing  c o s t  and product ion r a t e  s o  each w i l l  r e q u i r e  i n d i v i d u a l  a n a l y s i s .  

4. MACHINE PRODUCTION RATE AND OPERATING COST: 
For a range of  machine opera t ing  c o s t s ,  t h e  
c h a r t  opposi te  i n d i c a t e s  t h e  requ i red  i 
production r a t e s  t o  keep machine delimbing < 

40 c o s t s  lower than c u r r e n t  manual delimbing 
c o s t s  with chainsaw. The e x t e n t  of machine 2 
delimbing achieved must be a l s o  accounted 8 - 
f o r .  

30 
5.  MACHINE LIFE: This  again needs i n d i v i d u a l  Q 

a n a l y s i s  wi th  r e s p e c t  t o  i t s  e f f e c t  on m 

machine o p e r a t i n g  c o s t s .  ... 
rd 

6 .  DELIMBING QUALITY: Machines can aim f o r  . $ 20.' Area where 

p a r t i a l  trimming only ( a  minimum of 75%). I f  8 
s o  f i n a l  trimming must be completed by chain- . 

saw so  t h a t  delimbing q u a l i t y  meets c u r r e n t  
m i l l  s t andards .  

Apart from t h e  mechanical l ayout  and t h e  manner 
by which t h e  delimbing device o p e r a t e s ,  it i s  
a l s o  important t o  cons ider  :he t o t a l  
harves t ing  system o r g a n i s a t i o n  i n t o  which t h e  
u n i t  w i l l  f i t .  

Delimbing Machine Production Rate (m3/hr) 

LIRA'S basic investigation into delimbing options is now complete, and 
considerable information has been collected. Many current local 
developments to mechanise delimbing are considered to be along suitable 
lines. LIRA is keen to promote or assist delimbing machine developments 
and would thus welcome notification of any new mechanised delimbing 
proposals. 

For Further Information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.0.Box 147, 
ROTORUA, NEW ZEALAND. Phone 82-620. 


