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a c h i e v e d  over a  r a n g e  o f  c o n d i t i o n s  i n  a  

3 p i e c e  s i z e  o f  0 . 4  m  . THE MACHINE 

T h e  d e l i m b e r  w o r k e d  i n  both  a  m e c h a n i s e d  The de l imber  s tudied  was  a Har r i cana  
" h o t  d e c k "  s y s t e m  i n  c o n j u n c t i o n  w i t h  a  HM-1290-50 s t r o k e  de l imber  mounted  on a 
B e 1  1  f e l l e r  b u n c h e r  a n d  C a t  5 1 8  g r a p p l e  Caterp i l la r  2 15B Special  Applicat ions 
s k i d d e r ,  a n d  f r o m  s t a c k s  " c o l d  d e c k e d "  excava to r  base.  The  Harr icana  s t r o k e  
t o  t h e  l a n d i n g .  del imber  cons is t s  of a s t anda rd  5 0 '  (15.2 m )  

boom,  giving a n  e f f e c t i v e  s t roke  of 35 '  
(10.7 m). 

INTRODUCTION 

There  h a s  been  cons iderable  i n t e r e s t  o v e r  t h e  
l a s t  f e w  y e a r s  in t h e  introduction of 
mechanised s y s t e m s  t o  New Zealand. The  
r equ i r emen t s  for  successful  mechanica l  
del imbing have  been  well documen ted  
(Gordon,  198 0; O'Reil ly,  1980; Cochrane  et 
a l ,  1983). 

Previous s tud ie s  of mechanised  ope ra t ions  f o r  
New Zealand emphasised t h e  successfu l  
delimbing of wood of less  t h a n  0.35 m p i e c e  
s ize ,  w h e r e  motor-manual  techniques  a r e  
ve ry  expensive.  (Gleason, 1982). 

In l a t e  1986 a n d  ea r ly  1987,  t w o  models  of 
s t r o k e  de l imber  were  in t roduced t o  New 
Zealand: a Denis  and  a Harr icana .  F o r  t h e s e  
de l imbers  t o  b e  a c c e p t e d  by t h e  logging 
indus t ry  t h e y  m u s t  b e  proven in bo th  r a d i a t a  
p ine  thinning a n d  c lear fe l l ing  operat ions.  

T h e  ob jec t ive  of t h i s  s tudy  w a s  t o  unde r t ake  
a s h o r t  t e r m  evalua t ion  of  o n e  model  of 
s t r o k e  de l imber ,  t h e  Harr icana ,  in r a d i a t a  
thinnings. T h e  machine 's  merchandising 
capabi l i ty  was  not  s tudied ,  a s  t h i s  is 
general ly n o t  a r equ i r emen t  in r a d i a t a  

T h e  de l imber  uses  t w o  chainsaws;  o n e  f o r  
b u t t  t r imming  and  a topping  s a w  f o r  c u t t i n g  
t o  length.  T h e  r e a r  t r imming  s a w  h a s  a 26" 
b a r  a n d  i s  posi t ioned behind t h e  r e a r  (f ixed) 
grapple.  The  f r o n t  s a w  h a s  a 21" b a r  and  
b o t h  s a w s  run  .404 p i t ch  chain.  Both  s a w  
b a r s  a r e  sol id nosed ,  lubr ica ted  f r o m  t h e  
ma in  hydraul ic  t ank .  

MEASURING D 

HYDRAULIC MOTOR 

REAR GRAPPLE A 
FIXED LINBING KNIVES 

FRONT GRAPPLE 
AND MOBILE LIMBING KNIVES 

pulpwood operat ions.  
F i g u r e  1 - H a r r i c a n a  d e l i m b i n g  h e a d  

a s s e m b l y  



Opt ions  f i t t e d  t o  t h e  de l imber  included; a (ii) t o t a l  product ive  mach ine  t i m e  worked 
l a r g e r  ma in  boom hydraul ic  m o t o r  (80  cu .  in), p e r  day  
a c o m p u t e r  l eng th  measuring d e v i c e  a n d  a 
topping  s i z e  indicator .  Modifications t o  t h e  (iii) n a t u r e  and  dura t ion  of mechanica l  

mach ine  t o  su i t  New Zealand condit ions de lays  

included; ex tens ive  guarding t o  hydraulic  T h e  product ive  work  c y c l e  w a s  t h e n  divided 
f i t t ings ,  e x t r a  counterweight  fo r '  t h e  b a s e  i n t o  var ious  e l e m e n t s  a n d  t i m e d  t o  r e l a t e  t h e  
un i t ,  a n d  t h e  conversion of  t h e  r e a r  grapple  usual work method t o  measured  t r e e  
t o  handle l a rge r  t r e e s  (up t o  6 5 c m  p a r a m e t e r s  such  as l a rge  end  d i a m e t e r ,  
d iameter ) .  This  l a t t e r  modif ica t ion  involved length  and  volume.  " 
f i t t i n g  l a rge r  grapple a r m s  and l a rge r  
hydraulic  cylinders. (i) Measurement of Gross Productivity 

During t h e  periods of product ive  
T h e  excava to r  i s  powered  by a C a t  3304 mach ine  t i m e  e a c h  day ,  t h e  number  of 
d i e se l  eng ine  (85  hp)  mounted  on  a s t anda rd  t r e e s  processed  w a s  r eco rded  t o  g ive  
C a t  225  t r a c k  base .  Hydros ta t ic  d r ive  wi th  g ros s  hourly r a t e s  f o r  e a c h  ope ra to r .  
indepedent  t r a c k  m o t o r s  g ives  t h e  un i t  a 
maximum t r a v e l  speed  of  3.4 km/hr ,  a l though This w a s  p l o t t e d  aga ins t  accumula t ed  

opera t ional  t r a v e l  speed  ave raged  2.8 km/hr .  t i m e  p e r  ope ra to r  t o  d e t e r m i n e  t r ends  
in learning abi l i ty.  

STUDY AREA (ii) Measurement of Machine Availability 
and Utilisation 

A production s tudy  of t h e  de l imber  was  
unde r t aken  du r ing  August,  1987 in a thinning Each d a y  t h e  a m o u n t  of t i m e  s p e n t  in  

production w a s  recorded in a log  book, opera t ion  in Kaingaroa  Fores t .  
i.e. t h e  t i m e  t h e  mach ine  spen t  

T h e  s t u d y  a r e a  compr ised  t w o  s t a n d s  of 1 8  per forming t h e  del imbing opera t ion .  

and  1 9  y e a r  old r a d i a t a  p i n e  on  f l a t  t e r r a in .  This  included minor  ope ra t ion  de l ays  of  

Deta i l s  of  e a c h  s t a n d  (Table 1 )  w e r e  obta ined  less  t h a n  o n e  minu te  in durat ion.  

f r o m  pre-thinning a s ses smen t  by Timber lands  All non-productive t i m e  exceed ing  o n e  
s t a f f .  m i n u t e  w a s  ca t egor i sed  as e i t h e r  : 

(a) Opera t ional  de l ay  (such  a s  moving The  loca t ion  of t h r e e  landings in e a c h  s t a n d  
al lowed f lexibi l i ty a s  t o  t h e  use  of t h e  o r  c lear ing  slash). 

de l imber  in e i t h e r  ho t  or cold deck  (b) Mechanical  delay (ma in tenance  
opera t ion .  T h e  work method i s  discussed in  a a n d  downtime).  
l a t e r  sec t ion .  

(c )  Non-mechanical de lay  (personal  
a n d  soc i a l  t ime) .  

T a b l e  1 - S t a n d  D e t a i l s  
(iii) Intensive Time Study 

D e s c r i w t i o n  S t a n d  1  S t a n d  2 
All t r e e s  e x t r a c t e d  t o  o n e  landing w e r e  

S t a n d  A g e  1 8  1 9  numbered  prior  t o  processing a n d  l a rge  

T o t a l  S t o c k i n g  ( s p h )  6 0 0  1100 e n d  d i a m e t e r s  measured.  T o  d e t e r m i n e  
t h e  influence of individual t r e e  

Y i e l d  S t o c k i n g  ( s p h )  3  5 0  850 cha rac t e r i s t i c s  o n  mach ine  productivi ty,  

Y i e l d  Mean DBH ( c m )  2 8  2 5 t h e  de l imber  was  t imed  processing 
approximate ly  200 merchan tab le  t r ee s .  

Mean Merch. V o l u m e  f m 3, 0 . 4 0  0 . 3 6  

Scaling of individual t r e e s  processed  g a v e  a n  
a v e r a g e  b u t t  d i a m e t e r  of 29.6 c m  a n d  a RESULTS AND DISCUSSION 
m e a n  merchan tab le  t r e e  volume of 0.44 m3 
(n = 121). This i s  a higher volume t h a n  t h e  
inventory  de t a i l s  mainly through loss  d u e  t o  
b reakage  of  t h e  sma l l e r  d i a m e t e r  t r ee s .  

STUDY METHOD 

O v e r  t h e  t w e l v e  d a y  period of t h e  s tudy,  
d a t a  w a s  co l l ec t ed  on  : 

(i) gross  productivi ty f o r  e a c h  of t w o  
ope ra to r s  

Work Method 

Four  d i f f e r e n t  approaches  w e r e  t r i e d  t o  
d e t e r m i n e  a n  e f f i c i en t  me thod  of  opera t ion .  
Hence  t h e  hourly productivi ty resu l t s  
r e p r e s e n t  a progressive improvemen t  in both  
work me thod  a n d  o p e r a t o r  exper ience .  All 
b u t  t h e  l a s t  me thod  involved t h e  de l imber  
working o u t  of phase  w i t h  t h e  r e s t  of t h e  
opera t ion ,  i.e. "cold deck". 



F i g u r e  2 - D i a g r a m  o f  i n i t i a l  w o r k  m e t h o d  

(i) The  de l imber  s t a r t e d  a t  o n e  e n d  of t h e  (a) t h e  e f f e c t  on  skidder c y c l e  t i m e  of 
s t a c k  of wood a n d  processed  t h e  t r e e s  slash removal  
i n to  longs  and  shdr ts ,  s t ack ing  t h e m  
para l le l  t o  t h e  unprocessed t r e e s  (b) t h e  e f f e c t  of long d r a g  d i s t ances  on t h e  

(Figure  2). This me thod  w a s  found t o  ab i l i ty  of t h e  skidder t o  k e e p  wood up  

b e  imprac t i ca l  d u e  t o  excess ive  c lear ing  t o  t h e  del imber 

t i m e s ' t o  r e m o v e  t h e  accumula t ed  slash: (c) t h e  s a f e t y  of both  machines  working in 

(ii) The  del imber t h e n  s t a c k e d  t h e  c lose  proximity 

processed long lengths  a t  r ight  angles  (d) t h e  r equ i r emen t  f o r  a loader  t o  f l e e t  
t o  t h e  unprocessed wood. This  s h o r t  pulp a n d  t o  a u g m e n t  t h e  skidder 
s e p a r a t e d  t h e  processed wood f r o m  t h e  in slash removal .  
s lash b u t  t h e  lbgs w e r e  n o t  f l e e t e d  well  
enough fo r  load ou t ,  resul t ing in Gross Productivity 
considerable loader  f l ee t ing  t i m e .  Product iv i ty  r a t e s  varied markedly;  both 

(iii) The  de l imber  processed  t h e  long l eng ths  
t h e n  slewed 180" and s t acked  t h e  
processed wood behind i t ,  t h u s  building 
a progressively higher s t a c k  as i t  moved 
ac ros s  t h e  skid. T h e  s h o r t  l eng ths  w e r e  
s t a c k e d  at  r ight  ang le s  in f r o n t  of t h e  
del imber.  

(iv) The  th i rd  work method led  t o  a n  
a t t e m p t  at  "hot deck"  processing. The  
skidder pulled wood d i rec t ly  t o  t h e  
de l imber  a n d  c l ea red  t h e  accumula t ed  
slash on  i t s  r e t u r n  t o  t h e  bush. 

Although n o t  t r ia l led  intensively,  t h i s  f i na l  
me thod  showed t h e  b e s t  po ten t i a l  f o r  using a 
s t r o k e  de l imber  on exist ing r a d i a t a  thinnings 
landing pa t t e rns .  Severa l  f a c t o r s  which could  
a f f e c t  t h e  s y s t e m  product iv i ty  need  c loser  
examinat ion .  These  include : 

day-to-day f o r  t h e  s a m e  ope ra to r ,  and  
be tween  ope ra to r s  (Figure 3). 
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F i g u r e  3 - G r o s s  P r o d u c t i v i t y  
f T r e e s l ~ ~ ~ )  vs  o p e r a t o r  e x p e r i e n c e  



F i g u r e  4 - H a r r i c a n a  d e l i m b e r  w o r k i n g  i n  r a d i a t a  t h i n n i n g s  

For  t h e  s a m e  ope ra to r ,  f l uc tua t ions  in hourly 
product iv i ty  r a t e s  a v e r a g e d  f o r  e a c h  d a y  
r anged  u p  t o  23%. These  va r i a t i ons  w e r e  
l a rge ly  d u e  t o  inexper ience  a n d  t h e  e f f e c t  of  
f a t i g u e  d u e  t o  working long  per iods  w i thou t  a 
break .  E a c h  o p e r a t o r  worked  t h e  de l imber  
a n  a v e r a g e  of  3.0 a n d  3.5 p roduc t ive  hour s  
p e r  d a y  respec t ive ly .  Ideally, work  b r e a k s  
should n o t  e x c e e d  t w o  hours. I t  i s  
cons idered  i m p o r t a n t  f o r  o p e r a t o r s  t o  t a k e  
r egu la r  s h o r t  b r e a k s  (e.g. f i v e  minutes).  I t  i s  
e s sen t i a l  t h a t  t w o  o p e r a t o r s  a r e  ava i l ab l e  
a n d  a r e  a b l e  t o  s u b s t i t u t e  e a c h  o t h e r  t o  k e e p  
t h e  m a c h i n e  working t o  p e a k  product ion.  

I t  a p p e a r s  t h a t  t h e  mach ine  l ea rn ing  t i rne  i s  
highly dependen t  on  ope ra to r .  Over  t h e  
per iod  o f  t h e  t r i a l ,  however ,  bo th  o p e r a t o r s  
had  l e a r n t  t h e  bas i c  mach ine  opera t ion .  
F u r t h e r  improvemen t s  t o  hourly product iv i ty  
would b e  s lower  t o  a c h i e v e  a n d  would depend 
on  o p e r a t o r  mot iva t ion ,  a n d  improvemen t s  t o  
t h e  work  m e t h o d  a n d  sys t em layout .  Key [ITD P R O D U C T I V E  TIME W A I T  FOR R E P A I R  

Machine Availability and Utilisation MECHANICAL REPAIR OPERATIONAL DELAY 

T h e  breakdown of  t h e  s t a n d a r d  work  d a y  i s  PERSONAL D E L A Y  SER~ICINNG (r M A I N T .  
given  in F igu re  5. O v e r  t h e  t w e l v e  d a y  
per iod  of  t h e  s tudy ,  t o t a l  scheduled  ("on-job") 
t i m e  a v e r a g e d  9.5 hours  p e r  day.  Available F i g u r e  5 - B r e a k d o w n  o f  Work T i m e  
mach ine  t i m e  (scheduled t i m e  less  I% o f  s c h e d u l e d  " o n - j o b "  t i m e )  



mechanical  delays), ave raged  7.8 hours pe r  of 7.1 hours pe r  day  (75.2%). 
d a y  (82.1%). Gross  product ive  mach ine  t i m e  
ave raged  only 6.5 hours p e r  day  (68.9%). This The  mechanica l  avai labi l i ty and  t h e  
f igu re  w a s  adjus ted  t o  r e m o v e  non-allowable ut i l isat ion of t h e  Harr icana  under t h e  
de lays  such  as t i m e  spen t  ta lk ing  t o  condit ions of t h i s  s tudy a r e  given in Figure 
machinery  suppliers, vis i tors  a n d  researchers .  6. 
This ad jus tmen t  g a v e  a n e t  product ive  t i m e  

1 2 3  4 5  6 7 8  9 1 0 1 1 1 2  
DAY 

F i g u r e  6 - A d j u s t e d  A v a i l a b i l i t y  a n d  U t i l i s a t i o n  
( %  o f  s c h e d u l e d  " o n - j o b "  t i m e )  

Deta i l s  of e a c h  c a t e g o r y  of de l ay  a r e  g iven  
in  Table  2. A s  c a n  b e  seen ,  t h e  major  
c a u s e s  of mechanica l  downt ime  w e r e  r e l a t e d  
t o  boom hydraulics ,  s a w s  a n d  t h e  boom drive.  
These  problems predominantly occu r red  
dur ing  t h e  l a s t  t h r e e  d a y s  of  t h e  t r ial .  

Boom hydraul ic  problems a r o s e  f rom;  leaking  
f i t t i ngs  a round  t h e  r e a r  t r imming  saw;  a 
blown hose  o n  t h e  mot ion  con t ro l  va lve ,  a n d  
a leaking  f i t t i n g  on  o n e  of  t h e  m a i n  boom 
pipes  ( t w o  s toppages  averaging  t w o  hours  
each). 

I t  should b e  n o t e d  t h a t  hydraulic  problems 
a r e  i nhe ren t  in t h e  commissioning of a l l  
logging machinery.  Many of t h e s e  problems 
could  h a v e  b e e n  avoided by t h e  use  of good 
qual i ty  f i t t i n g s  a n d  t h e  addi t ion  of  e x t r a  
guarding  pr ior  t o  t h e  mach ine  commenc ing  
operat ion.  

Saw problems w e r e  largely e l iminated  
through guarding t o  p reven t  l imbs  jamming 
t h e  s a w  o r  f l icking t h e  chain  of f .  T h e  speed  
of t h e  hydraulic  r a m  ac t iva t ing  t h e  s a w  ba r  
m a y  need  t o  b e  dampened.  The  high speed  
of  t h e  b a r  coming  down on  t o  t h e  s t e m  
c r e a t e d  su f f i c i en t  f o r c e  t o  b reak  t h e  b a r  
mounting b o l t s  a n d  loca t ing  dowels,  on  at  
l e a s t  f o u r  occasions.  

The  boom f o o t  bol t s  needed c o n s t a n t  
t ightening  d u e  t o  t h e  i m p a c t  of del imbing 
heavy branched t r ees .  This problem h a s  
s i n c e  been  a l lev ia ted  by t h e  mount ing  of a 
l a r g e  pin through t h e  boom t o  p reven t  t h e  
bo l t s  f r o m  loosening, a n d  t h e  u s e  o f  Nylock 
n u t s  o r  "Lockti te"  on  exist ing bolts.  



TABLE 2 : SUMMARY OF DELAYS 
( m i n u t e s  p e r  w o r k i n g  d a y )  

TYPE OF DELAY 

MEAN PER MEAN PER % OF 
NUMBER OF RANGE OBSERVATION DAY SCHEDULEC 

OCCURRENCES ( m i n )  ( m i n )  ( m i n )  TIME 

MECHANICAL DELAYS 

S e r v i c i n g  & M a i n t e n a n c e  

- G r e a s e  & O i l  3 1 2 - 2 3  1 7  
- F u e l  Up 6 4 - 1 8  1 0  
- Warm U p l A d j u s t  8 5 - 3 0  1 3  

R e p a i r  

- S a w s  
- Boom D r i v e  
- Boom H y d r a u l i c s  
- T r a c k  B a s e  R e p a i r  

W a i t  f o r  R e p a i r  1 - 1 1 9  1 0  1 . 8 %  

T o t a l  M e c h a n i c a l  1 0 2  m i n  1 8 . 0 %  

NON-MECHANICAL DELAYS 

O p e r a t i o n a l  

- T a l k  t o  c r e v / s u p e r v i s o r  6 
- P o s i t i o n  on s k i d  2 6 
- T r a v e l  b e t w e e n  s k i d s  1 7  
- I n t e r f e r e n c e  l o a d e r /  

s k i d d e r  7 
- T r e e  s t u c k  on t r a y  4 

P e r s o n a l  

- S m o k o / ~ e r s o n a l  
- S w a p  o p e r a t o r  

T o t a l  N o n - M e c h a n i c a l  3 9  m i n  6 . 9 %  

TOTAL DELAYS 1 4 1  m i n  2 4 . 8 %  

PRODUCTIVE MACHINE TIME 4 2 7  m i n  7 5 . 2 %  



Intensive Time Study 
Resu l t s  of t iming t h e  mach ine  opera t ing  
under  work  method (iii)  a r e  g iven  below : 

la) Operator 1 

Mean per Mean per % of 
El emen t N Observation Cycle Total 

(minl Imlnl Cycle 
- 

Pick up 94 0.265 
Process 94 0.554 
Clear 2 1.233 
Sort 10 0.318 
Stack 1 0.150 

- 

Total 104 
- 

Productivity: 

104 trees in 82.9 min = 75.3 trees/PMH 

(b) Operator 2 
Mean per Mean per % of 

Element N Observation Cycle Total 
(min l (rninl Cycle 

- 

Pick up 92 0.356 0.33 27.1 
Process 92 0.892 0.84 67.8 
Clear 3 0.683 0.02 1.7 
Sort 6 0.486 0.03 2.4 
Stack 3 0.400 0.01 1.0 

- - 

Total 98 
- 

Productivity : 

98 trees in 120.9 min = 48.6 trees/PMH 

The  d a t a  obta ined  w a s  f r o m  a re la t ive ly  
s m a l l  s a m p l e  of  t h e  machine ' s  opera t ion .  
The re fo re  t h e  e l e m e n t a l  t i m e  va lues  d o  n o t  
r e p r e s e n t  t h e  ove ra l l  pe r fo rmance  of t h e  
machine. Ra the r ,  t h e  gross  r e su l t s  in F igu re  
3 r e p r e s e n t  t h e  r a n g e  of  product iv i ty  ove r  
t h e  period of t h e  t r i a l  a n d  t h e  in tens ive  t i m e  
s tudy  highlights  t h i s  range.  

Productivity and Cost 

O v e r  t h e  du ra t ion  of t h e  t r i a l ,  Opera to r  1 
a v e r a g e  5 7  t r ee s /PMH o n  a da i ly  bas is  a n d  
Opera to r  2, 51 t rees /PMH,  t o  g ive  a 
weighted  m e a n  productivi ty of 5 4  t rees /PMH.  
In th i s  s tudy,  d i f f e rences  in productivi ty 
be tween  ope ra to r s  of  s imilar  exper ience ,  
working under t h e  s a m e  condit ions,  w e r e  
measured  a s  high a s  33% (56 vs 42 
trees/PMH). This is co r robora t ed  by 
Aust ra l ian  expe r i ence  wi th  s t r o k e  de l imbers  
( 0 .  Raymond,  1986). 

As  discussed . previously, daily ut i l isat ion 
ave raged  7.1 hour s  p e r  d a y ,  h e n c e  gross  
productivi ty i s  ca l cu la t ed  as : 

54  t r e e s / ~ M H  x 7.1 PMH/day x 0.40 m3 
(average  t r e e  s i z e  = 1 5 3  m3/day 

Production = 1 7 0  tonne /day  

T h e  LIRA cos t ing  f o r m a t  (Wells, 1981) g ives  
a t o t a l  da i ly  mach ine  r a t e  of $680.00 and  a 
del imbing c o s t  of $4.70 p e r  tonne.  

Opera t ing  in a s y s t e m  with;  t w o  manual  
fa l le rs ,  o n e  Bell logger,  a grapple  sk idder  and  
a loader ,  t h e  c o s t s  of t h e  de l imber  opera t ion  
c a n  b e  compared  wi th  t h e  convent ional  
opera t ion .  This is equiva lent  t o  a 
compar ison  b e t w e e n  t h e  c o s t  of s ix  c u t t e r s ,  
a n d  t h a t  of t w o  c u t t e r s  a n d  t h e  de l imber .  
T w o  o p e r a t o r s  would subs t i t u t e  be tween  t h e  
loader  a n d  t h e  del imber.  

D e l  i m b e r  S y s t e m  

1  H a r r i c a n a  
6 m e n  @ $ 1 2 0  
2 c h a i n s a w s  @ $ 2 3  
1  B e l l  L o g g e r  
1  C a t  5 1 8  s k i d d e r  
1  5 2 0 B  L o a d e r  

T o t a l  D a i l y  C o s t  

Manua l  S y s t e m  

9 m e n  @ $ 1 2 0  
6 c h a i n s a w s  @ $ 2 3  
1  B e l l  L o g g e r  
1  C a t  5 1 8  s k i d d e r  
1  5 2 0 B  L o a d e r  

T o t a l  D a i l y  C o s t  

a t  1 4 3  tonne f t a r g e t )  
= $ 1 5 . 0 5 / t o n n e  

I t  i s  f e l t  t h a t  t h e  u s e  of t h e  f l ee t ing  loader  
could  b e  e l imina ted  f rom t h e  mechanised 
sys tem.  This would r e d u c e  t h e  da i ly  c o s t  by 
$3 1 5  ($1.85/tonne). This  i s  dependen t  on t h e  
deve lopmen t  of a n  e f f i c i e n t  work me thod  
whereby slash i s  r emoved  by  t h e  skidder 
wi thout  adverse ly  a f f ec t ing  ex t r ac t ion  
productivi ty,  and  t h e  de l imber  c a n  
sa t i s fac tor i ly  f l e e t  s h o r t  pulpwood. 



Overseas  exper ience ,  however,  should t e a c h  
us  t h a t  mechanised  opera t ions  may  n o t  
a lways  b e  cheape r  t h a n  manual  me thods  
(especial ly in t h e  long t e r m ) ,  (OIRei l ly ,  
1980). T h e  benef i t s  of mechanising t h e  
del imbing phase  include increasing man-day 
product ivi ty a n d  reducing  dependence  on  t h e  
f l uc tua t ing  labour supply (Folkema,  1979). 

CONCLUSIONS 

This s tudy  h a s  shown t h a t  t h e  Har r i cana  
de l imber  i s  capab le  of del imbing r a d i a t a  p ine  
thinnings b u t  a t t e n t i o n  t o  work organisa t ion  
i s  impor tan t .  T h e  Har r i cana  i s  c a p a b l e  of 
ope ra t ing  o v e r  a r ange  of working condi t ions  
a n d  t r e e  s i z e s  t o  de l imb,  s o r t  a n d  s t a c k  wood 
t o  a s t anda rd  accep tab l e  t o  t w o  major  
processing plants .  

F o r  t w o  re la t ive ly  inexper ienced  opera tors ,  
product ion r a t e s  ave raged  o v e r  t h e  fu l l  d a y  
period r anged  f r o m  4 2  t o  6 7  t r e e s  p e r  hour. 
The re  w a s  wide  var ia t ion  both  b e t w e e n  
ope ra to r s  working in t h e  s a m e  condi t ions  a n d  
wi th  t h e  s a m e  o p e r a t o r  in d i f f e r e n t  s tands.  

T h e  major  t r e e  cha rac t e r i s t i c s  inf luencing 
de l imber  product ivi ty in m 3 / p ~ ~  w e r e  t h e  
d e g r e e  of mal format ion  a n d  t h e  t r e e  s ize.  
Processing s m a l l  d i a m e t e r ,  s h o r t  t r e e s  a n d  
t h o s e  wi th  mult iple  leaders ,  s ignif icant ly 
reduced  t h e  product iv i ty  of  t h e  de l imber .  I t  
is  e s t i m a t e d  t h a t  s t a n d s  of 0.35 m p i e c e  
s i z e  o r  g r e a t e r  b e s t  s u i t s  t h e  s t r o k e  de l imber  
operat ion.  The  s i z e  a n d  number  of b ranches  
o n  processed  t r e e s  did n o t  a p p e a r  t o  l imi t  
t h e  pe r fo rmance  of t h e  del imber.  

Accep tab l e  mach ine  avai labi l i ty  w a s  achieved  
throughout  t h e  period of t h e  t r i a l .  High 
da i ly  product ion  i s  dependen t  o n  maximising 
mach ine  avai labi l i ty  a n d  u t i l i sa t ion  through 
p reven ta t i ve  main tenance ,  and  through 
working overlapping ope ra to r  sh i f t s  t o  
minimise  personal  delays. 

Opera t iona l  de l ays  such  a s  t r a v e l  b e t w e e n  
skids and  positioning at  s t a c k s  m u s t  b e  
minimised through ca re fu l  a t t e n t i o n  t o  t h e  
organisat ion of t h e  work method.  Mechanical  
de lays  involving hydraul ics  should a l so  b e  
minimised through t h e  provision of good 
mechanica l  backup. This will ensu re  t h e  
successfu l  introduct ion of t h e s e  machines  
i n to  t h e  New Zealand logging industry ove r  
t h e  n e x t  f e w  years .  

LIRA NOTE 

Since i t s  in t roduct ion  t o  New Zealand in 
February ,  1987, t h e  de l imber  and  base  uni t  
had  undergone considerable modif icat ion.  

This t r i a l  de sc r ibes  equ ipmen t  a n d  s y s t e m s  
t h a t  a r e  s t i l l  in a state of deve lopment .  
LIRA wil l  con t inue  t o  moni tor  a n d  r e p o r t  on  
f u r t h e r  deve lopmen t s  w i th  t h e  Har r i cana  
s t r o k e  de l imber .  

The c o s t s  s ta ted  i n  t h i s  Report have been 
derived using the  procedure shown i n  the  
LIRA Costing Handbook f o r  Logging 
Contractors. They are on1 y an es t imate  
and do not  necessar i ly  represent the  
actual c o s t s  f o r  t h i s  operation.  

REFERENCES 

Cochrane ,  B.; Gleason,  A.; Lawson, N.; 
Twaddle,  A. (1983) : "The F u t u r e  of 
Smallwood Mechanisat ion in New Zealand", in 
"Research  and  Development  in T r e e  
Harves t ing  a n d  Transportat ion" Seminar  
Proceedings,  LIRA. 

Folkema,  M.P. (1 979) : "Delimbing Problems 
a n d  Prospects" ,  P a p e r  p re sen ted  a t  t h e  60 th  
Annual Meet ing  of t h e  Woodlands Sec t ion ,  
Can.  Pulp  & P a p e r  Assoc., Montrea l ,  25-28 
March. 

Gleason,  A.P. (1982) : "Mechanisat ion of 
Fel l ing and  Delimbing in New Zealand" in 

Machinery" - Seminar  Proceedings,  
LIRA. 

Gordon,  R.D. (1980) : "Mechanisat ion of 
Smallwood Harves t ing  in New Zealand", in 
"Smallwood Harvest ing" Seminar  Proceedings,  
LIRA P r o j e c t  R e p o r t  No. 13. 

LIRA, 1978 : "Delimbing : Mill A c c e p t a n c e  
Standards", LIRA Repor t  Vol. 3 No. 2. 

OIRei l ly ,  R. (1980) : "Management  a n d  Cos t  
Implicat ions of Mechanised Smallwood 
Harvesting", in "Smallwood Harvest ing" 
Seminar  Proceedings,  LIRA P r o j e c t  Repor t  
No. 13. 

Raymond,  0. (1 986) : "Mechanised Felling 
a n d  Delimbing", Evening Session, in 
"Ground-Based Logging" Seminar  Proceedings,  
LIRA. 

Wells, G. (1981) : "Cost ing Handbook fo r  
Logging Cont rac tors" ,  LIRA. 

I For further information, contact: I 
N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.O. Box 147, 
ROTORUA, NEW ZEALAND. I @ 

Telephone: 1073) 87-168 

3 
3 
$ 


